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for errors contained herein or for
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connection with the furnishing,
performance or use of this material.

Agilent Technologies assumes no
responsibility for the use or reliability of
its software on equipment that is not
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Agilent Technologies warrants its
Analytical products against defects in
materials and workmanship for the
warranty period. During the warranty
period Agilent Technologies will, at its
option, repair or replace products which
prove to be defective. Products that are
installed by Agilent Technologies are
warranted from the installation date and
all others from the date of delivery.
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provide a quotation.
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installation, can be obtained from your
local Agilent Technologies office.
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Preface

The Agilent 7500 ICP-MS ChemStation Operator's Manual explains the procedures
necessary to use the Agilent 7500 for both sample and data analysis. It also
provides information about accessing the software and ensuring optimal instrument
performance.

Who Should Read This Book

The primary audience for the Agilent 7500 ICP-MS ChemStation Operator's
Manual consists of chemists and instrument operators in a laboratory. To use this
manual effectively, you should have a strong knowledge of chemistry, at least a
basic level of computer experience.

How to Use This Book

The Agilent 7500 ICP-MS ChemStation Operator's Manual contains the following
chapters:

Chapter 1, “Using the Agilent 7500 ICP-MS ChemStation Software”, explains
how to access and exit the software and provides information about basic

Microsoft® Windows™ tools.
Chapter 2, “Configuration” explains how to configure the ChemStation software.

Chapter 3, “Startup, Shutdown and Status”, explains how to start and shut down
the instrument, as well as, check instrument status.

Chapter 4, “Tuning”, explains how to tune the instrument mainly using the
standard torch.
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Chapter 5, “Creating a Method”, explains how to create a method for data
acquisition.

Chapter 6, “Setting Up a Sequence”, explains how to arrange samples when
analyzing samples automatically.

Chapter 7, “Chained Sequence”, explains how to edit and use chained sequence.

Chapter 8, “Running a Sample Analysis”, explains how to analyze an unknown
sample.

Chapter 9, “Viewing Spectra”, explains how to interpret the spectra from an
unknown sample to determine what elements are present in the sample.

Chapter 10, “Viewing a Time Chart”, explains how to analyze the results from an
unknown sample acquired using time resolved or time program mode to determine
what elements are present in the sample.

Chapter 11, “Creating Custom Reports Database”, describes how to create a
template to use for generating custom reports and how to set up databases using the
results of quantitative and semiquantitative analysis.

Chapter 12, “Performing a Quantitative Analysis”, explains how to determine
concentrations of elements in unknown samples by comparing with calibration
curves.

Chapter 13, “Performing a Semiquantitative Analysis”, explains how to
determine concentrations of all elements based on a previously stored element
response file.

Chapter 14, “Performing an Isotope Ratio Analysis”, explains how to measure
and quantitate isotope ratios.

Chapter 15, “Performing an Isotope Dilution Analysis”, explains how to
determine the concentration of elements using an isotope dilution technique.

Chapter 16, “Tools Menu”, explains how to generate multiple types of reports for
multiple data files continuously using DoList.

Chapter 17, “Database Editor”, explains how to edit the ICP-MS databases which
are supplied with the ChemStation.

Chapter 18, “Installing the Agilent 7500 ChemStation Software (Windows
XP)”, explains how to set up the computer and install the ChemStation software.
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Chapter 19, “Installing the Agilent 7500 ChemStation Software (Windows
2000)”, explains how to set up the computer and install the ChemStation software.

Appendix A, provides a reference of Agilent 7500 ChemStation menus. You can
quickly determine which menu to access for a specific purpose.

Appendix B, provides a reference of description and equations for Calibration,
Quantitation, SemiQuantitaiton and Averaging Repetition Files.

Appendix C, explains how to measure the Dead Time of the detector. For normal
use, the Dead time Calibration is not necessary.

Appendix D, explains file compression and decompression.

Appendix E, explains precautions for installing the ICP-MS ChemStation and the
LC/GC ChemStation on a single PC and using the two in combination.
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Conventions Used in This Book

This book uses certain conventions to distinguish different types of information
easily. This section describes these conventions.

Instructions

All step-by-step instructions are numbered and in bold, as in the following example.

Select Instrument>>Tune from the ICP-MS Top Window.

The Sensitivity tuning window appears.

Alternatives

Lines beginning with a bullet (o) in step-by-step instructions indicate alternative
steps, as in the following example:

Change the parameter value in one of the following ways:

* Click the right or left arrow at the end of the scroll bar, which changes the
parameter value in small increments.

* Click the scroll bar, which changes the parameter value in larger increments.

¢ Double-click the box above the scroll bar and enter a new parameter value.

Menu Items

This book uses the following format for referring to menu items:

Instrument>>Tune

The text before the arrow symbol is the name of the menu; the text after the arrow
symbol is the menu choice. This example refers to the Tune menu choice in the
Instrument menu.
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Terminology

This book frequently uses the following terms:

Convention Information
Press To hold down a button on the keyboard.
Click To press and release the mouse button.

Double-click
Drag
Active Window

Radio Buttons

Check Box

Push Button

ICP-MS
Agilent 7500

ChemStation

To click the mouse button twice in rapid succession.
To press and hold the mouse button while moving the pointer.
The window in which the cursor is currently located.

Choices where you can select only one item from a list. The
selected radio button contains a solid dot. A grayed out radio
button is a choice that is unavailable at a given time.

Choice where you can select or clear the named item.
Multiple items can be chosen simultaneously and are each
marked with an X in a square. You cannot use a grayed out
check box.

Button used to initiate an immediate action. Cancel and Help
are examples of push buttons. Push buttons are labeled on the
buttons themselves.

An inductively coupled plasma mass spectrometer.
The Agilent Technologies 7500 ICP-MS.
The ChemStation software for Agilent Technologies ICP-MS.
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Notes

Notes contain a reminder about the effect of particular actions. They are indicated
as follows:

This example shows how a note is displayed.

Cautions

Cautions indicate situations that could overwrite data or require immediate attention
to prevent harm to the instrument. Cautions are indicated as follows:

This example shows how a caution is displayed.

Warnings

Warnings indicate situations that could cause bodily harm. Warnings are indicated
as follows:

This example shows how a warning is displayed.
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Where to Go for More Information

In addition to the Agilent 7500 ICP-MS ChemStation Operator's Manual, you can
reference the following resources:

o Agilent 7500 ICP-MS Hardware Manual

Agilent 7500 ICP-MS Option Instruction Manual
Agilent 7500 ICP-MS Application Handbook

Agilent 7500 ICP-MS Customer Maintenance Parts List
* Online Help

Your computer system has additional manuals that document the software and
hardware. For more information on using or maintaining your computer, printer, or
peripheral equipment, consult the respective hardware user’s guide. Microsoft®
Windows™ have a user’s guide that explains how to install, use, and troubleshoot
the software.

Agilent Technologies on Internet

For the latest information on products and services visit our worldwide web site on
the internet at:

http://www.agilent.com/chem/icpms
Licensed under U.S. Patents 5, 767, 512 ; 6, 259, 091 and associated counterparts.

Microsoft, Windows, Windows NT, are either registered trademarks or trademarks
of Microsoft Corporation in the United States.

Macromedia® and Macromedia Flash™ Player are trademarks or registered
trademarks of Macromedia, Inc. in the United States and/or other countries.

Metrohm is a trademark or registered trademark of Metrohm Ltd. in Switzerland
and/or other countries.
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Using the Agilent 7500 ICP-MS
ChemStation Software

The Agilent 7500 inductively coupled plasma-mass spectrometer (ICP-MS) is
capable of measuring trace elements at levels as low as one part per trillion or
quickly scanning more than 70 elements to determine an unknown sample's
composition. Controlling this instrument through the ChemStation, you can safely
analyze each sample and accurately interpret the resulting data.

Accessing and Exiting the Software

Accessing the Software

Click on Start on the Windows Task bar and select Programs>>ICP-MS
ChemStation.

Several menus appear. Each menu accesses a different function of the software, as
described in the following list. Select the menu you want to use.
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= |CP-MS Top

o

ICP-05 Top

E Offline Data Analysis

Qffline Data
Analysis

=& Edit Sample Log Table

Edit 5ample
Log T able

E Configuration

_-[1[

IEd
Configuration

[} ICP-MS DataBase

@ [1atabaze Editor

The ICP-MS Top icon starts the software and allows
you to access ChemStation functions pertaining to the
instrument, data acquisition, and data analysis. It also
enables you to create and run methods and sequences.
This manual contains information about these
ChemsStation functions.

The Offline Data Analysis icon starts the offline
analysis function. With this function, you can
manipulate data that has already been acquired, while
at the same time acquiring new data. For information
about this function, see Chapter 9 through 15.

The Offline Edit Sample Log Table icon allows you to
edit the sample log table offline. It can be used while a
sequence or method is running. For more information
about this function, see Chapter 6, “Set Up a
Sequence” and the appropriate sections of the
Intelligent Sequence Manual.

The Configuration icon provides access to software
configuration and remote access. For more
information about configuration, see Chapter 2,
“Configuration”.

The ICP-MS DataBase icon opens the ICP-MS
DataBase, which provides element, AMU, and
interference information. For more information about
the ICP-MS DataBase, see Chapter 5, “Creating a
Method”.

The DataBase Editor icon opens “Select database”
dialog box, which allows the creation and editing of
the above ICP-MS database. For more information
about the DataBase Editor, see Chapter 17, “Editing
the Database”
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The ICP-MS Top window appears when the ICP-MS Top is selected

The ICP-MS Top window shows the last window displayed when ChemStation was
closed. To use a function of ChemStation, select it on the menu bar or click on the
icon. The drop lists for Methods, Calibration, and Sequence each show the most
recently used files. These lists provide easy access to files.

‘op - GEWEMAL OEC / DEFAULT M / DEFALLT

Inthmerd Aeowelldts Delstrokos Melhod Sequence [hanedSegumes Wrdow look Help
EL - S G L

|m|nzrauu.u CHCPCHEMYIMETHODS, = |

AHDIT |

[olalcowra o the Aglent ICPASS Creettion) e

ICP-MS Top Window

Please start the ChemStation either from the shortcut key which are automatically
displayed upon installation, or through the Start>>Programs>>ICP-MS
ChemStation sequence. Starting ChemStation from Windows NT Explorer or the
shortcut key which is made peculiarly can cause a software mal-function.
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Exiting the Software

Use any one of the following methods to exit ChemStation. Be sure to save any
changes before exiting.

* Double-click the Control Box Menu in the upper left corner of the ICP-MS Top
window, or click the Control Box Menu and then click Close in the pop-up menu
that appears.

* Click on the “close” button in the upper right corner of the ICP-MS Top window.
» Select Instrument>>Exit from the ICP-MS Top window.

All of these choices caution you to ensure your work is saved and then ask if you
want to exit now. Click Yes to exit or Vo to return to the program and save your
work or make more changes.

Exiting ChemStation does not shut off the plasma. Ensure that the plasma is off
before you exit ChemStation. For more information, see Chapter 3, “Startup,
Shutdown and Status”

Using Online Help

Online help is available from Help menu in the windows or Help buttons in the
dialog boxes. The help menu/button opens the Online Help window.
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Moving within the Software

The ChemStation Top window remains open while you use ChemStation. To open
other ChemStation windows, select items from the Top drop down menus or the tool
bar. This section discusses how to use the mouse and how to move between
windows.

Using the Mouse

Use the mouse to select functions or text, to push buttons and to move scroll bars.
For example, you can select a word in a list box by double-clicking it. You can also
click OK to accept changes made in a dialog box.

Use the left mouse button when clicking or double-clicking unless using the right
mouse button is specified.

To move from one field to the next when entering information in a dialog box, click
the field you are moving to. You can also press the Tab key unless otherwise
indicated. To move to a previous field, click the field, or while holding down the
Shift key, press the Tab key.

Moving Between Windows

In the ICP-MS Top window, multiple task windows can be open at the same time. A
different task can be selected by clicking in any one of the windows or a menu
command can be executed in the selected window. However, a new task cannot be
selected and a new menu command cannot be executed if a dialog box is opened or
a command is being executed in the actual task window, unless the dialog box is
closed or the command execution is completed.

To activate a non-active window, click on any part of that window. The window then
moves to the front of the screen.

To minimize a window, click on the “Minimize” button in the upper right corner of
the menu bar. Only the button on the Windows Task bar remains. To change a button
to a window, double-click the button, or click the button and click Maximize in the
pop-up menu that appears.
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For More Information

For more information on using the mouse and on other Windows features, refer to
your Microsoft Windows documentation and the online Windows tutorial.

Using the Command Line

The command line is used to create and edit macros to customize ChemStation. You
can turn on the command line in two ways:

* Click the Control Box Menu in the upper left corner of any of the main windows
and click Cmdline on.

e Enter CMD OFF in the command line.

When not using the command line, you may want to turn it off. You can turn off the
command line in two ways:

* Close the window you are currently in and then reopen it.
* Enter CMD OFF in the command line.

You can view a list of available commands by typing COM at the command line in
ICP-MS Instrument Control, ICP-MS Tuning, and ICP-MS Data Analysis
windows.
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Supplemental Information

Listed in this section is useful information for using the ICP-MS ChemStation
software:

* File names should not be any longer than 8 letters and/or numbers.

It must not contain the following characters:

Period ( .) Slash (/) Brackets ([ ])
Comma (, ) Backslash (\) Vertical bar (| )
Semicolon ( ;) Equal sign (+) Space ()
Colon (:) Quotation mark ( )

» If the ICP-MS ChemStation hangs up and you need to shutdown the software
using Windows task manager, you must select ICPACQ.EXE, ICPDA.EXE,
ICPTUNE.EXE, and MSTOP.EXE and click on the End Process button to
completely shutdown ChemStation.

* Please use “. (periods)” for decimal points, and “, (commas)” for separating
digits.

e.g. forty six thousand six hundred and twenty three point two:

46,623.2
comma period
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Configuration

If you have changed the system configuration, change the software settings
accordingly. When you start the Configuration task, the ICP-MS Configuration
dialog box appears, enter sample introduction settings such as whether to use a
peristaltic pump, autosampler, etc.

This chapter explains how to configure the ChemStation software.

Configuring the ChemStation Software

To configure the ChemStation, complete the following steps:

Click the Configuration short cut key, or click the Start button and select
Programs>>ICP-MS ChemStation>>Configuration from the Task bar.

The ICP-MS Configuration dialog box appears.

The Configuration task cannot be started while other tasks are executing, so end all
other tasks first.
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E=/1CP-MS Configuration

[~ Offline Instrument

Lam Prohibited tasses

P Address: | 132. 168. 1. 128 e e [1ir Jm [13
Remate Start ’T ’T ’T ’40— ’41—
o Dl EM Protection

" ‘Wit for Ready Signal ™ Auto setting of integ time in analog mode

Sample Introduction GC Mode

1515 Application: r

| [~

X

Tupe: Mode: GENERAL.QCC
|F'erista|tic: Pump j
I~

Miscell,
Autozampler: 1scellaneous.
Reset to Default Save | Cancel | Help |

ICP-MS Configuration Dialog Box

2 Set the Offline Instrument check box to OFF (do not check this box).

On-line is the state in which data is transferred via the LAN or GPIB interface. In
this mode, you use ChemStation to control the operation , tuning and data analysis

Off-line, on the other hand, is the state in which ChemStation is used alone without
transferring data between ChemStation and the instrument, for example, to analyze

existing data.

To use ChemStation off-line, set the Off-line Instrument check box to ON (Check

this box).
3 Set the ICP-MS address in the GPIB area.

The initial value is set to 20. If the Offline Instrument box is checked, this value is

not used.

4 Set the Remote Start to start the data acquisition by an external signal.

Setting this mode allows the start of data acquisition using an external signal, e.g.

Laser Ablation System.
e Don’t Use




Agilent 7500 ICP-MS ChemStation Operator’s Manual
Configuration

Select this if you do not want to use the remote start mode.

Wait until Ready Signal

Select this if you want to use the remote start mode.

5 Set

the sample introduction.

CAUTION RS-232 Configuration is necessary when ISIS or Autosampler are used. For the
setting method, see “I/O Library Setup” in Chapters 18 or 19.

Type

None : Select if you are not using the peristaltic pump, ISIS,
or LC/GC/Laser Ablation.

ISIS : Select if you are using the ISIS for data aqusition

Peristaltic Pump : Select if you are using only the instrument pump for

sample uptake and/or drain
LC/GC/aser abrasion: Uses LC/GC/laser abrasion.

Link to Agilent LC/GC ChemStation checkbox/Instrument# combo box:
Selecting LC/GC/Laser Ablation as Type enables the Link to Agilent LC/GC
ChemStation checkbox. Select this checkbox to use the LC/GC ChemStation.
Selecting the checkbox also enables the Instrument# combo box. Select the
number of the instrument you wish to control.
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Only one LC/GC ChemStation can synchronize with the ICP-MS ChemStation, and
you can control only a single instrument from the LC/GC ChemStation.

To use the LC/GC ChemStation, you must enable Remote Start. Selecting the Link
to Agilent LC/GC ChemsStation checkbox prevents selection of Don’t Use in Remote
Start.

SIS application

When ISIS is selected as Type, an appropriate ISIS application, which are either
standard or use defined application, should be selected in the pull-down menu.

e Autosampler

If you want to use the autosampler (ASX500, ASX100, or I-AS), select the
autosampler type in the pull-down menu. If an Autosampler is not being used,
select None.

If an Autosampler type is selected, set the communication port and the sample
rack size for the autosampler.

The ASX500, ASX100, or I-AS configuration dialog box appears when you click
Setup.

ASX500 Configuration ASX100 Configuration I-AS Configuration

COM Partfor ALS: [S8I5)

—Racks

Rack D 1:

Rack D 3:

Rack D 4:

21 b

Rack D 2: |40 v Rinse Port 1000 | mm
40 hd
40 v

COM Partfor ALS: [O -
FRese Sample Tray: IEEl Samples i

RackID1: |24 hd Sampling Depth

COM Port for ALS:

Tray/Single 10.00 mm
STD/Rinse 10.00 mm

(04 | Cance\l Help | 0K | Cancel| Help | 0K | Cancel | Help |

[~ Enahle ESCMode

ASX500 Configuration Dialog Box ~ ASX100 Configuration Dialog Box I-AS Configuration Dialog Box
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COM Port for ALS

Specify the COM port to which you want the Autosampler connected. Normally
this is COM1.

Racks (ASX500 or ASX100)

For the ASX500, the racks are, from left to right, identified as Rack ID 1, Rack
ID 2, Rack ID 3, and Rack ID 4.

Note that if the setting is wrong the Autosampler needle will not go to the correct
position.

Sample Tray (I-AS)

Select the sample tray that will be used.

Sampling Depth (I-AS)

In the locations below, set the travel distance for the I-AS arm from its highest to

lowest positions. For more information about the Sapmling Depth, refer to the
Integrated Autosampler Manual.

Enable ESC Mode (I-AS)

Check this to enter the ESC (escape) Mode. For more information about the ESC
Mode, refer to the Integrated Autosampler Manual.

Click OK when the configuration of the Autosampler has been completed.

Set prohibited masses.

Insert prohibited masses to protect the detector (EM) from large signals caused by
Oxygen, Argon, Nitrogen, Hydrogen, and other polyatomic ions.

You should not modify the prohibited masses setting except for specific applications
(For example, measurement of 40Ca with cool plasma condition). If under normal
plasma conditions, large signals will cause the rapid deteriation of the detector (EM).
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Check EM Protection

Normally, leave Auto setting of integ time in analog mode selected. If the detector
mode is set to auto, the dwell time in analog mode is fixed at 100 microseconds so
that large signals do not damage the detector, regardless of the dwell time value
specified in the method.

In Spectrum and Isotope analysis, output counts are calculated and displayed as cps.
In Time Resolved analysis, output counts are calculated to get counts for the
integration time set in the acquisition parameters of the method. When Auto setting
of integ time in analog mode isn’t selected and the detector mode is set to AUTO in
the acquisition parameters, the acquisition will be executed according to the
integration time; the integration time doesn’t change

Select a QC mode

Click Browse, and select a QC mode file. QC mode files have qcc extensions.
User-defined QC modes can be created by selecting Advanced QC.

For more information about the QC configuration, refer to the Intelligent Sequence
manual.

chicpchemiligomode

GENERA

1
GENERAL.QCC]
15_GEN.QCC)

-

)
a
cl
&

=
oK | Cancel | Help |

Open File Dialog Box
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9 Match the ChemStation configuration with the Instrument Hardware.

The Miscellaneous dialog box appears when the Miscellaneous button is clicked.

Hardware Options
[ SC Cooling ]
v 1515 Extemal Pump

Plasma |gnition Mode
Sample Type: (8 Agqueous Solution

" Drganic Solvent

Post Analyzis Peri Pump Rotation
I” Enable Post Ratation

Femote Shutdown
" Standard

Dead Time Calibration

[ Use Dead Time Calibration

Maintenance Log
I Record Log every Tuning Report Generation

=
—

1]\e ‘ Eancel| Help |

Miscellaneous Dialog Box

* Hardware Option

SC Cooling:

In normal operation when introducing a liquid sample, the spray chamber is
cooled to stabilize the fine particles supplied to the plasma. For other sample
introduction systems like laser ablation, the connection is made directly to the
torch and the spray chamber is not used. When cooling the spray chamber, select
SC Cooling. When not cooling the spray chamber, the selection is not required.

Pump?2 (Option):

It is selected when a second (optional) peristaltic pump is installed on the
ICP-MS. When there is no option pump this box is not selected.
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ISIS External Pump:

To enable this checkbox, select ISIS for Type in Sample Introduction in the
ICP-MS Configuration dialog box, then select Discrete Sampling as the ISIS
Application.
Select this checkbox to use ISIS with an external pump. Selecting the checkbox
displays the following dialog box. Confirm that ISIS and the external pump are
connected.

ICP-MS Configuration 3

Please connect 1313 External Pump ko 1313 COMZ Port,

Connection Confirmation dialog box

NOTE The only compatible pump is the Metrohm 818 IC Pump. Do not attempt to connect
any other pumps.

Plasma Ignition Mode

Optimal Plasma ignition parameters differ depending upon whether the sample is
an aqueous solution or an organic solvent.

Aqueous Solution: Selected when the sample is an aqueous solution.

Organic Solvent: Selected when the sample is an organic solvent.

Post Analysis Peri Pump Rotation

When the Enable Post Rotation is selected, the peristaltic pump will periodically
rotate when the ICP-MS is in standby mode. This function is to protect the peri-
staltic pump tubing when you cannot remove the peristaltic pump tubing immedi-
ately after turning off the plasma. For example, the keyword is selected in the
sample log table to turn off the plasma automatically.
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Remote Shutdown

Standard (Default)
The Standard option must be selected when the ICP-MS is connected to the ISIS.
Agilent LC

The Agilent LC option must be selected when ISIS is used with an external
pump.

The Agilent LC option can be selected when the ICP-MS is connected to any
modular Agilent LC (eg. Agilent 1100, Agilent 1050) using an APG remote
cable. This option will enable bidirectional communication between the LC and
the ICP-MS in the event of a hardware error on either the LC or the ICP-MS. If
there is a hardware error on the ICP-MS, or if the plasma is turned off via
sequencing, a shutdown command will be sent to the LC. Also, if there is any
hardware error on the LC, a shutdown command will be sent to the ICP-MS,
which will turn off the ICP-MS plasma and switch the instrument from Analysis
mode to Standby mode.

Maintenance Log
Record Log Every Tuning Report Generation

When the option “Record Log Every Tuning Report Generation” is selected,
printing a tuning report or selecting a tuning report in Autotune will cause the
tuning parameters (as well as all parameters associated with meter indications
and the status of devices) to be recorded in a maintenance log.

Processing during ALS probe movement
Stop PeriPump rotation

The peristaltic pump will stop when the auto sampler probe is in motion, this will
prevent air from being taken in from the sample probe.

Change Carrier Gas Flow Rate

Flow rate: Initially 0.2 1/min; set in a range from 0.0 to 2.00 1/min Stabilization
time: Initially 12 sec; set in a range from 0 to 999 sec

While the auto sampler probe is in motion, the carrier gas flow rate is changed to
the set value. If a stabilization time is set, the probe is moved to the specified
cleaning port after expiration of the set time.
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In normal use, there is no need to select Use Dead Time calibration. For more
information, see Appendix C, “Dead Time Calibration”.

Click OK when you complete the detail setting.
Click Save.

Save the settings and end the configuration task.

The Reset to Default, Save, Cancel, and Help buttons are displayed in the ICP-MS
Configuration dialog box. If Reset to Default is clicked, it restores the factory settings
(Except the setting of the toolbar and the QC configuration). If Cancel is clicked, it
cancels the change of setting, and ends the ICP-MS Configuration dialog box.

CAICPCHERMVYACMODEY
|GENERAL.@CC

] -
[GEMERAL QCC] j
[is_gen.QCC]

4]

G

[-D-] |

I Cancel |

Open File Dialog Box

Click Save.

Save the settings and end the configuration task.
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NOTE The Reset to Default, Save, Cancel, and Help buttons are displayed in the ICP-MS
Configuration dialog box. If Reset to Default is clicked, it restores the factory
settings (Except the setting of the toolbar and the QC configuration). If Cancel is
clicked, it cancels the change of setting, and ends the ICP-MS Configuration dialog
box.
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Startup, Shutdown and Status

The Agilent Technologies, Agilent 7500 is designed so that it is easy to start up and
shut down. The instrument has three states of operation that are displayed in the
Agilent 7500 ChemStation instrument control software:

* Analysis

During tuning and sample analysis, the Agilent 7500 is in Analysis mode.
* Standby

At the end of the working day, place the Agilent 7500 in Standby mode.

In this mode both the turbo pumps and the backing rotary pumps remain on, but
the quadrupole, detector, and RF (plasma) are switched off.

e Shutdown

To maintain or move the Agilent 7500, put it into Shutdown mode. In an emer-
gency, you can flip the main power switch to stop the instrument.

This chapter explains how to start and shut down the Agilent 7500, as well as, check
instrument status.
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Starting the Instrument

There are three states from which the Agilent 7500 can be started:
e Unplugged
e Shutdown mode

* Standby mode

This section explains how to start the instrument from all three states.

Starting the Instrument from Cold
Use the following procedure to start up the instrument after it has been unplugged
for a move, maintenance, or a long-term shutdown.

Ensure that the instrument is plugged in.

Plug the instrument into a NEMA L15-30R power receptacle.

Ensure that the hoses and power cables of the rotary pumps, the Ar gas hose, the
computer GPIB cable to the Agilent 7500, and the water hoses are all properly
connected.

The hoses and the cables are connected on the rear side of the instrument. For more
information, refer to the Hardware Manual.

Turn on the rotary pump power switches.

A manual power switch located on each of the rotary pumps must first be switched
on before attempting to turn on the pumps. Always check this switch before starting
the vacuum of the instrument. When the switches are in the on position the pumps

can then be turned on from the ChemStation. The pumps will remain off until the
vacuum is turned on by the ChemStation software.

Turn on the main power breaker and the pump switch(es) on the Agilent 7500.

These three switches are located on the rear side.
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Power Switch for the
Rotary Pumps

N

Main Power Breaker
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Main Power Supply Cable

Rear View and Control Switches

5 Turn on the instrument power switch.
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Power Connection for the Rotary Pumps

The power switch is located on the front panel. The instrument now has power. And
the green light on the power switch is turned on.
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Front View of the Agilent 7500

Power Switch
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Start up the printer and computer.
Refer to the printer and computer user manuals for more information.
Start the ChemStation software.

Refer to Chapter 1, “Using the Agilent 7500 ICP-MS ChemStation Software” for
information on exiting the software. The ICP-MS Top window appears.

|§I&:I 0 e 02 08 0W | & &7 & & | 7
|W DEFARLT.M CACPCHE ML IME THODS, |CM| DEFAULT.C CAICPCHE M1CALIEY | |M DEFAULT.S CACPCHEM1SE QUENCEY |
- = 2l - -

e e Agiherd P M5 Chestation |

The ICP-MS Top Window

When the ChemStation software starts running immediately after turning on the main
switch of the ICP-MS instrument, the mainboad of the instrument sometimes hangs
up and becomes unavailable to control the instruments. ChemStation software should
be started more than 40 seconds after turning on the main switch of the instrument.

Select Instrument>>Instrument Control.

The Instrument Control window appears. The title bar shows that the instrument is
in Shutdown mode. The LED located on the top right corner of the right top cover is
off during Shutdown mode. Continue with “Starting from Shutdown Mode”.
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[}l 1ICP-M5 Instrument Control - [ SHUTDOWN ] 10l =|
Flasma Wacuum Diagnostics  Mainkenance Meters Maintenance Log  Help

IDLE

Instrument Control Window in Shutdown Mode
(Picture may differ depending on ICP-MS Model/Mode)

3-6



Agilent 7500 ICP-MS ChemStation Operator’s Manual
Startup, Shutdown and Status

Starting from Shutdown Mode

The following instructions assume that the instrument is turned on and the
Instrument Control window is displayed. See “Starting the Instrument from Cold”
to perform those tasks. Then, complete the following steps:

Select Vacuum>>Vacuum On.

A dialog box appears, asking if you want to turn the vacuum on.

@ Wacuum 0N

Click Yes.

The instrument will turn on the rotary pump, open the backing line valve and turn on
the turbo pump. The Instrument Control diagram displayed on the ChemStation
will indicate that the rotary pump is on. It can take from 15 minutes to 2 hours for
the vacuum chamber to attain its correct pressure of 5 x 10" Pa. The instrument is
now in Standby mode, as displayed in the title bar. The process takes longer when
the vacuum chamber has been open to the atmosphere for any length of time.
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! !ICP—MS Instrument Control - [ STANDBY | [ (O] x|
Plasma “acuum Diagnostics Maintenance ALS  Meters Maintenance Log  Help

141 & 2

Instrument Control Window in Standby Mode
(Picture may differ depending on ICP-MS Model/Mode)
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Starting from Standby Mode

The following instructions assume that the instrument is in Standby mode and the
analyzer vacuum chamber is evacuated to a partial or high vacuum. See “Starting
from Shutdown Mode” to evacuate the vacuum chamber.

The plasma is off when the Agilent 7500 is in Standby mode. At this point the
Plasma can be switched on. Once the interface vacuum has reached 4.5 x 10? Pa and
the plasma is on, the instrument will switch to Analysis mode and you can perform
tuning and sample analysis. To start the instrument from Standby mode, complete
the following steps:

Ensure that the instrument is in Standby mode.

The title bar shows that the instrument is in the Shutdown mode. Also the LED on
the top cover displays an orange light. (A blinking orange LED indicates that the
mode is changing).

Close the hoods.

Close both the hoods tightly. The safety function is tripped if either hood is open.
The plasma will not ignite and go to the analysis mode if the covers are open.

Ensure that the vent’s air flow is acceptable.

The exhaust air flow should be 5 m*/min. See Chapter 2, “Precautions” in the
“Agilent 7500 ICP-MS Hardware Manual”, for information on “Checking the
Exhaust System”.

Supply the instrument with cooling water and argon gas.
The cooling water chiller must be turned on.

The primary argon gas pressure should be:

100 £ 2.8 psi (700 = 20 kPa)

Ensure that the drain vessel is empty.

See Chapter 2, “Precautions” in the “Agilent 7500 ICP-MS Hardware Manual”, for
information on emptying the drain vessel.

Ensure that the gas tubing is not pinched and that the torch box and sample
introduction gas connections seal correctly.

Check the gas tubing and make adjustments if necessary. See Chapter 4,
“Maintenance” in the “Agilent 7500 ICP-MS Hardware Manual”, for information
on connecting the gas hoses.

Insure that all peristaltic pump (peripump) tubes are in good condition and
correctly clamped into the peristaltic pumps.

3-9



CAUTION @

NOTE

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Startup, Shutdown and Status

Be sure clamp the peripump tubing for the drain in the peripump. The drain from the
spray chamber is provided by this peripump. If the spray chamber is not drained
properly, it will fill with solution causing solution to flow to the torch which will
cause the plasma to turn off.

Select Plasma>>Plasma On.

A dialog box appears, asking if you want to turn the plasma on.

@ Flazma On - Pleaze verify drain tubing connection.

o |

Click Yes.

The gases for the plasma torch are switched on and the gas lines are purged. The
plasma ignites and the interface rotary pump starts to evacuate the interface vacuum
chamber. When changing to the Analysis mode is completed, the title bar indicates
that the instrument has changed from the Standby to Analysis mode.

The Agilent 7500 returns to the Standby mode when the plasma is off and remains
there unless it is being shut down for major maintenance or for relocation.
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[}l 1ICP-M5 Instrument Control - [ ANALYSIS ] | 10l =|

Flasma Wacuum Diagnostics Maintenance Meters Maintenance Log  Help

1< & 2

"

IDLE

Instrument Control Screen in Analysis Mode
(Picture may differ depending on ICP-MS Model/Mode)

WARNING
A @ Flow direction

(Drain Vessel I-:ﬂ: (PeriPump)

Air Waste Solution

Confirm that the drain is flowing. Check that the tube from the drain peristaltic
pump to the drain bottle is properly connected. You should see a regular
pattern of liquid and air as shown above.
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Shutting Down the Instrument

The Agilent 7500 is in Analysis mode during tuning and sample analysis. When not
being used for these procedures, the instrument remains in Standby mode. To
maintain or move the instrument, it should be placed in Shutdown mode and turned
off.

The following sections explain how to return the Agilent 7500 to Standby mode at
the end of each day and how to put the instrument in Shutdown mode when
necessary.

Putting the Instrument in Standby Mode

To return the instrument to Standby mode after running samples, complete the
following steps:

Select Instrument>>Instrument Control from the Top task.

The Instrument Control window appears.
Select Plasma>>Plasma Off

The dialog box appears.

@ Plazma OFF

Click Yes.

The Instrument Diagram shows that the plasma is off. The Agilent 7500
automatically turns off all gases, the torch RF generator, the peripump, and the
cooling water flow, after cooling the torch and interfaces. Only the vacuum pumps
remain on.

Ensure that positive extraction remains operative while the instrument is in Standby
mode. The rotary pump exhaust continues to pass into the exhaust duct when the
instrument is in Standby mode.
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While the instrument is in the Standby mode, turning off the computer and the printer
will not cause any problems.

Putting the Instrument in Shutdown Mode

Except in emergency situations, you should put the Agilent 7500 into the Shutdown
mode before turning off the main power.

To return the instrument to Shutdown mode, complete the following steps:
Put the Instrument into Standby Mode

Follow the instructions in “Putting the Instrument in Standby Mode”
Supply argon gas by opening the argon gas valve.

When the instrument is changing to Shutdown mode, argon gas is introduced into
the vacuum chamber. For this reason, the argon gas supply needs to be opened until
the instrument has switched to Shutdown mode.

Select Vacuum>>Vacuum Off

The dialog box appears.

@ Wacuum OFF - Please open Ar gas shut off valve.

Click Yes.

The instrument starts to go to the Shutdown mode. After a short time, argon gas is
introduced into the vacuum chamber. This is done to prevent pump oil from going
up into the vacuum chamber. The turbo and rotary pumps are turned off. Only the
main power to the instrument remains on. The title bar of the instrument control task
shows that the instrument changes to Shutdown mode.

If argon gas is not supplied, air will be introduced into the vacuum chamber instead
of argon. In this case, it may take more time to go back to the Standby mode.
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Turning the Instrument Completely Off

Turn the Agilent 7500 completely off when you want to perform maintenance on
electrical components or to move the instrument. To achieve a total shutdown,
complete the following steps:

Put the Instrument into Shutdown Mode
Follow the instructions in “Putting the Instrument in Shutdown Mode”
Exit the software and turn off the computer and printer

Refer to Chapter 1, “Using the Agilent 7500 ICP-MS ChemStation Software”, and
the printer and computer user’s manuals for more information.

Turn off the power switch
The switches are located on the front side. The power indicator light is now off.

If needed, unplug the instrument
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Checking the Instrument Status

The Agilent 7500 ChemStation software (ChemStation) provides two methods for
checking the instrument status:

* Instrument Control Diagram
*  Meter Control Panel

This section explains how to use these monitoring screens.

Checking the Instrument Control Diagram

The Instrument Control window is a real-time display that enables you to quickly
assess the current status of the instrument. It is a simplified representation of Agilent
7500 components. The window includes gauges, meters and on/off indicators, each
of which corresponds to an instrument component. You can use this window when
the instrument is in Shutdown, Standby, or Analysis mode.

To access and interpret the Instrument Control window, complete the following
steps:

Select Instrument>>Instrument Control from the Top menu.

The Instrument Control window appears. The title bar shows what mode the
instrument is in.

Starting from the upper left corner of the window, place the cursor on the
circular gauge. Press the left mouse button when the cursor changes to a small
meter box.

The Argon Tank Gas Pressure meter box appears, showing the value in kilopascals
(kPa). The value depends on the type of nebulizer used.

1 Ar Gas Tank Press

500
! . 1000

0
N /

, kPaG

Argon Gas Tank Pressure Meter Box
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Moving the cursor clockwise, place it on the next gauge and press the left mouse
button when the cursor changes to the small meter box.

The Carrier Gas Flow meter box appears. An acceptable range of values for this
meter is application specific.

Repeat Step 3 until you have checked all 14 system components on the
Instrument Control screen.

Checking the Meter Control Panel

ChemStation also provides a Meter Control Panel for checking the instrument’s sta-
tus. Selected parameters appear on the screen in the meter boxes that provide
real-time operating values for the Agilent 7500 components. The Meter Control
Panel enables you to monitor more components than you can access from the
Instrument Control window. Also the meters remain on the screen until you choose
to remove them or close the Instrument Control window.

Up to five meter boxes can be displayed at one time. If you select a sixth meter to
monitor, you must deselect one already displayed.

To monitor the Agilent 7500 internal and external environments, complete the fol-
lowing steps:

Select Instrument>>Instrument Control.

The Instrument Control screen appears.

Select Meters>>Meter Control Panel.

The Meters panel appears.

Select up to five components to monitor by clicking the appropriate check boxes
and then clicking OK.

Meter boxes for the selected components appear on the right side of the screen.
Check the following table to ensure that values displayed are within acceptable
limits.

A delay in displaying the value on the meter in the can occur due to processing time
required by PC.
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NOTE

Meter boxes are displayed until you close them individually or close the Instrument
Control window. Meter boxes that are open when the Instrument Control window is
closed will redisplay when this window is reopened

4 To monitor other components, deselect the current ones by clicking the
appropriate boxes. Then click the boxes next to the additional components you
want to monitor.

Meter boxes for the newly selected components appear on the right side of the
screen.

5 Repeat Step 4 until all necessary components have been checked.

Meters
~Vacuum ~Gas
T Press [ Carrier Gas Press

[~ Backing Press
[T Analyzer Press
[T TPI Revolution
[ TPA Revolution

—YWater

[~ Water WCHIF
[~ YWater RFTP
[“¥ater Temperature

~Housing

[T Inlet Temp
[T Exhaust Temp

~§iC
[T S{C Temperature (L]

OK

I¥ OP Gas Press

[T OP Gas Tank Press
[ Ar Gas Tank Press
[" Carrier Gas

[T Makeup Gas

¥ Optional Gas

" Plasma Gas

[ Aux Gas

Plasma RF

[~ Forward Power
[~ Reflected Power

Cancel Help

Meters Panel
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Meter Control Panel Values

Meter

Typical Range

Shut Down M ode

Standby M ode

Analysis M ode

IF Press

Backing Press

Analyzer Press
TPI Revolution
TPA Revolution
Water WC/IF
Water RF/TP
Water Temp
Inlet Temp
Vent Temp

S/C Temp (L)

Carrier Gas Press

OP Gas Press

OP Gas Tank
Press

Argon Gas Tank
Press

0.00
0.00
15 to 25
Room Temp erature
Room Temperature
Room Temp erature

0

700

03to5

3x107° to 6x107*
65 to 100
65 to 100
0.00
0.00

15 to 25

Room Temperature
Room Temperature

Room Temperature

0

700

250 to 490 (1 RP) *
180 to 300 (2 RPs)

250 to 490 (1 RP) *
180 to 300 (2 RPs)

3x107™ to 2x107°
95 to 100

95 to 100

1.1 to 2.0

1.1to 3.0

15 to 25

25 to 35

45 to 55

2

450 to 600 (BB) **
300 to 400 (CF)
200 to 300 (CN)

Depends on
ap p lication

Depends on
ap p lication

700
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(continued)
Meter Typical Range Unit
Shut Down Mode Standby Mode Analysis Mode
Carrier Gas Flow 0 0 0.8t01.3 L/min
Makeup Gas Flow 0 0 0to 1.0 L/min
Optional Gas Flow 0 0 Depends on
application Yo
Plasma Gas Flow 0 0 15 L/min
Aux Gas Flow 0 0 0to 1.0 L/min
Forward Power 0 0 700 to 1600 W
Reflected Power 0 0 <20 W

*RP: Rotary Pump
**BB: Babington Nebulizer, CF: Cross-flow Nebulizer, CN: Concentric Nebulizer

TIon Lenses Test

This test will check to determine if any of the ion lenses are shorted.

1 Verify that the ion lenses are connected to the equipment.

If the ion lenses are not connected, the test results will not be valid because the ion
lenses will not be detected as being shorted.

2 Place the equipment in standby mode and verify that the cover switch is closed.

3 Select Instrument>> Instrument Control from the the Top menu.

The ICP-MS Instrument Control window will be displayed.

4 Select Diagnostics >> Ion Lenses Test.
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The Ion Lenses Test dialog box will be displayed.

x

— Output: ~ Input:

Extract 1 200 W Extract 1 198 ¥ Good
Extract 2 800 W Extract 2 798 ¥ Good
Omega Lens-ce 400 Y Omegalensce -339 WV Good
Omega Biaz-ce 60 W Omega Biaz-ce 60 Y Good
Cell Entrance 10 W Cell Entrance 10 Y Good
QP Focus 20 W QP Focus -20 Y Good
Cell Exit B0 W Cell Exit -B0 Y Good

Mote: This test can not detect an open circuit between lon Lens and power
supply.

Cloze

Ion Lenses Test dialog box

The ion lenses will be checked and the measured values displayed in the Inputs area
five seconds later.

Compare the set value in the Outputs area with the measured value in the Inputs
area. If the measured value is within +/-1 V of the set value, “OK” will be displayed
to the right of the measured value. Measured values out of this range will be marked
with “NG”

5 Click Close.

The Ion Lenses Test dialog box will be closed.

Nebulizer Test

This test checks whether the nebulizer pressure is in the appropriate range.
1 Select Instrument >> Instrument Control from the Top menu.

The ICP-MS Instrument Control window will be displayed.

2 Select Diagnostics >> Nebulizer Test.
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The Nebulizer Test dialog box will be displayed.

— Mebulizer Type
{+ Bahington
" Concentric
= Micro Flave [100)
= Micra Flav [20)
' MicroMist

Ar Gas Tank Press Adjustment
Appropriate R ange:

Actual Pressure:

Set Flow R ate:

Actual Flow Fate:

— Current Situation

|Test not started. Pleaze adjust Ar regulator to the appropriate range.

Run

E75 kPa - 725 kPa
0 kPa
1.00 L/min
0.00 L/min
Cloze | Help |

Nebulizer Test dialog box

Select the type of nebulizer from the Nebulizer Type area.

Adjust the source pressure of the argon gas to fit within the appropriate range
using a regulator.

The appropriate range will vary with the type of nebulizer and main unit.

(x denotes a numeral)

Nebulizer type Main unit type Flow rate for pressure
G327xA G315xA/B adjustment

Babington 675 - 725 kPa 675 - 725 kPa (700 kPa +- 3.5%) 1.0 ml/min
(700 kPa + - 3.5%)

Concentric 482 - 518 kPa (500 kPa +- 3.5%) 1.0 ml/min

Micro Flow(100) 337 -363 kPa (350 kpa +/- 3.5%) 0.8 ml/min

Micro Flow(20) 337 -363 kPa (350 kpa +/- 3.5%) 0.8 ml/min

MicroMist 675 - 725 kPa (700 kPa +- 3.5%) 1.0 ml/min

Click Run.

The source pressure of the argon gas will be checked.

3-21



Agilent 7500 ICP-MS ChemStation Operator’s Manual
Startup, Shutdown and Status

The following message appears when the source pressure is within the appropriate
range.

Mebulizer Test |

2) . . Continue?
\_.\r/ Test will take about 1 min, Continue?

wo |

This dialog box appears when the source pressure is within the appropriate range
Click Yes to execute the nebulizer test.

The following message appears when the source pressure is outside of the
appropriate range.

Nebulizer Test x|

Q Open the argon valve and set the appropriake pressure for bype of nebulizer,

This dialog box appears when the source pressure is outside of the appropriate range

If the source pressure is outside of the appropriate range, a message will be 5
displayed telling the user to adjust the source pressure. Click OK and perform the
procedure again beginning with step 4.

The test result will be displayed when the nebulizer test is completed.

If there are no problems with the measured values, a message indicating that the test
has been successfully conducted will be displayed in the Current Situation area.

Mebulizer Test

— Mebulizer Type

Ar Gas Tank Press Adjustment
i~ Bahington Appropriate Range: 675 kPa - 725 kPa
i~ Concentric Actual Pressure: 704 kPa

= Micro Flow [100]
Set Flow Rate:  1.00 L/min

= Micro Flaw [20]
Actual Flow Rate: 0,93 L/min

' Micromist

r— Current Situation

[Test succeeded.

Run Cloze | Help |

This dialog box appears when there are no problems with the measured values
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If the average value of the source pressures of the argon gas is 100 kPa or less, a
message indicating that the test has failed will be displayed in the Current Situation
area. Check to see whether the nebulizer is leaking.

— Nebulizer Type Ar Gaz Tank Press Adjustment
= Babington Appropriste Fange: 675 kPa - 725 kPa
~ Concentic Actual Pressure: 704 kPa
= Micro Flow [100]
Set Flow Rate:  1.00 L/min
= Micro Flow [20]
Actual Flow Rate: 0,93 Lmin
@ Microhist
r— Current Situstion
[Test falled because of leakage. Check the tube and the connectors.
Fun Claze | Help |

This dialog box appears when there is a leak in the nebulizer.

If the average value of the measured flow rates is “set flow rate value - 0.1” or less
or the average value of the carrier gas pressures exceeds “argon tank pressure by
0.95,” a message indicating that the test has failed will be displayed in the Current
Situation area. Check to see whether the nebulizer is clogged.

— Mebulizer Type Ar Gas Tank Press Adjustment:
= Babingtan Appropriate Range: E/5 kPa - 725 kPa
~ Concentric Actual Pressure: 720 kPa
= Micro Flow [100]
Set Flow Rate:  1.00 L/min
= Micro Flow [20]
Actual Flow Rate:  0.00 L/min
& MicroMist
r— Current Situation
|Test failed because of clogging. Check the nebulizer
Run Clagze | Help |

This dialog box appears when there is a clog in the nebulizer.
7 Click Close.
The Nebulizer Test dialog box will be closed.
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Typical Meter Values for the Vacuum System

Refer to the following meter values when the error occurs.

1 After the vacuum is ON

Parameters Limit Conditions
Backing pressure (BK) > 100 Pa if BK is higher, even 60 seconds after the vacuum is ON.
Backing pressure (BK) > 25 Pa if BK is higher, even 70 minutes after the vacuum is ON.
Analyzer pressure (AN) >5x 10" Pa if AN is higher, even 5 hours after the vacuum is ON.

The Agilent 7500 goes back to Shutdown mode.

2 After the plasma is OFF

Parameters Limit Conditions

Interface pressure > 450 Pa if IF is higher, even 2 minutes after the IF pump is ON.
Analyzer pressure (AN) >12x107 Pa if AN is higher, even 3 minutes after the gate valve is

opened.

The Agilent 7500 goes back to Shutdown mode.

3 After the plasma is OFF

Parameters Limit Conditions

Analyzer pressure (AN) >5x10" Pa if AN is higher, even 15 seconds after the gate valve is

closed.

The Agilent 7500 goes back to Shutdown mode.
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4 In Standby mode

Conditions

Parameters Limit
Analyzer pressure (AN) >2x 107 Pa
Backing pressure (BK) > 40 Pa

Agilent 7500 goes back to Shutdown mode.
Agilent 7500 goes back to Shutdown mode.

5 In Analysis mode

Conditions

Parameters Limit
Interface pressure (IF) > 530 Pa
Analyzer pressure (AN) >2x10” Pa

Backing pressure (BK) > 40 Pa

Agilent 7500 goes back to Standby mode.
Agilent 7500 goes back to Standby mode.

Agilent 7500 goes back to Shutdown mode.
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Tuning

Tuning allows you to monitor and adjust Agilent 7500 performance before
beginning sample analysis. Tuning and sample analysis should be performed in
analysis mode. You can change tuning parameters to adjust the instrument’s
condition for a particular application. The tuning parameters can be saved to a file
and used for the next tuning session.

Optimization enables autotune, tuning for a specific purpose, or resolution of a
tuning problem to achieve optimum sensitivity. The Agilent 7500 ChemStation
software simplifies this task. Within the tuning windows, you can adjust parameters
for the sample introduction, torch box, analyzer and detector system components.
You tune the Agilent 7500 by monitoring the signal produced from running a tuning
solution through the instrument. Then, if necessary, you adjust the operating
parameters until the instrument’s signal meets performance requirements.

For most applications, use a tuning solution of four elements covering the whole
range of masses. This ensures good Agilent 7500 performance when analyzing all
masses. For special applications requiring ultimate sensitivity at a certain mass, you
can tune the instrument using an element in that mass range. For routine use, the
Agilent 7500 has ample sensitivity at all masses simultaneously.

In this chapter the basic tuning method at the time of mainly using the standard torch
has been explained. Please see the “Option Instruction Manual” for the details of
tuning when the ShieldTorch is used.
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Overview

Tuning involves the following steps:

* Introducing and ionizing samples efficiently in the plasma and introducing the
ions into the vacuum systems

See “Tuning for Sensitivity (Agilent 7500a)” on page 4-4.

It is especially important to set the plasma condition for reducing the oxide
and/or doubly Charged Ions. See “Reducing Oxide Ions” on page 4-12 and
“Reducing Doubly Charged Ions” on page 4-15.

If you are using the Agilent 7500ce, refer to “Tuning for Sensitivity (Agilent
7500ce)” on page 4-39.

If you are using the Agilent 7500cs, refer to “Tuning for Sensitivity (Agilent
7500cs)” on page 4-62.

» Setting the ion lens voltage to introduce the ions into the Q-pole
See “Tuning for Sensitivity (Agilent 7500a)” on page 4-4.

If you are using the Agilent 7500ce, refer to “Tuning for Sensitivity (Agilent
7500ce)” on page 4-39.

If you are using the Agilent 7500cs, refer to “Tuning for Sensitivity (Agilent
7500cs)” on page 4-62.

* Setting the parameter for the Q-pole to recognize the mass number (m/z)
correctly

See “Tuning for Resolution and Mass Axis” in this chapter.

» Setting the detector to count the ions correctly and to convert analog into pulse

See “Tuning for the Detector” in this chapter.

* Generating a Tune Report

See “Generating a Tune Report” in this chapter.
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Tuning for Sensitivity (Agilent 7500a)

Tune the Agilent 7500 for sensitivity to ensure that the instrument produces the best
results for the masses being analyzed. Achieve good sensitivity by running a
recommended tuning solution of 10 parts per billion (ppb) of Li, Y, Ce and TI.

If you are using the Agilent 7500ce, refer to “Tuning for Sensitivity (Agilent
7500ce)” on page 4-39.

If you are using the Agilent 7500cs, refer to “Tuning for Sensitivity (Agilent
7500cs)” on page 4-62.

When an internal standard solution is added to a sample by the peristaltic pump and
the internal standard solution overlaps tuning elements, it might cause wrong tuning
parameters. To avoid this situation, the sample tube for the internal standard solution
must be placed in pure water while tuning.

To tune for sensitivity, complete the following steps:
Select Instrument>>Tune in the ICP-MS Top window.

The ICP-MS Tuning-Sensitivity window for sensitivity appears.

B Tre fen Pewss Meters Martmance gt

EHEEEE0=228 & ?

Tt Pl [stune.u — CUCPCHEMUILTSOM,

Mean REDI%]

Inteaton Tewe: 010 e
SamiegFeiod 071 e

™ s Vet P

1 1 Faxtir pananten. et ture 1A Farter beline separee data.

The ICP-MS Tuning-Sensitivity Window
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Select Tune>>Acq. Params.
The Acquisition Parameters - Sensitivity dialog box appears.

Use this dialog box to set or change the masses you want to view, the integration
time, and the ratio of any two channels. You can also display the ratio of signal
strengths of any two selected masses.

This dialog box also allows you to select the channels to be displayed on the
ICP-MS Tuning - Sensitivity window, the tuning parameters to be indicated in the
tree display, and the channels to be plotted on the graph.

Acq. Parameters - Sensitivity x|

Mass o Ratio Displayed Tune Parameters

H [H ‘ % Plot [ Plastna Parameters
[~ Chanrel2  [55 Il— ¥ Flat [ lon Lenses

O-Pole Parameters
o Gt | EEN ¢ ol [ Detector Parameters

I Chameld [0 /[ 7 Pl
W chamnels [a05 4[| ¥ Pt
I~ Channels  [i56 | ¢[lan T Pat
I~ Chamnelz  [i0 ¢[lan T Pt
| o R I
I Chames [T /[ T i
I Chamnelto o7 ¢ T Pt
I~ Chamnentt [i5 ¢ T P
I~ Chamneni2 [0 ¢ ¥ Pt
Cooherrers [ A R
Cocharrertd [ /[ T F
I charnetis [ /[ T i

Integration Time: (0,10 sec

oK | Eancell Help |

NOTE

Acquisition Parameters-Sensitivity Dialog Box

To use tuning parameter settings from a previous tuning session as a starting point for
this session, see “Creating and Using a Tune File”.

Select the check boxes of the channels to be displayed on the ICP-MS Tuning -
Sensitivity window.

Enter the values of the masses in the left-side boxes under “Mass or Ratio.”

To set a strength ratio, type the mass values in the right-side boxes under “Mass
or Ratio.”

Enter the data collection time (integration time) for each mass in the Integration
Time: text box

Generally, set 0.1 seconds per one mass value.
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Select the Plot check boxes of the channels to be displayed on the graph in the
ICP-MS Tuning - Sensitivity window.

In the Displayed Tuning Parameters tree display, select the check boxes of the
tuning parameters to be displayed in the ICP-MS Tuning - Sensitivity window.

Parameters can be displayed or hidden by clicking on the [+]/[-] box.
Clicking on a parameter check box will alternately select or deselect the parameter.

A parameter in gray indicates that only some of the parameters contained within are
selected.

Click OK.

Clicking OK closes the Acquisition Parameters - Sensitivity window and displays
the entered settings in the ICP-MS Tuning - Sensitivity window.

Put the sample uptake tube into the tuning solution.
Wait for uptake of the sample to the nebulizer.

Click Start to monitor the Agilent 7500’s signal and view the numerical values in
the real-time display.

As the signal appears, ChemStation inserts numerical values for the count, mean,
RSD, and ratio.

The window includes a box for a real-time display of the instrument’s signal. The
box contains up to 200 data points. The current counts of each mass are given, and
the mean and RSD (relative standard deviation) of the signal are given for the data
points shown in the display.

When you check Auto Vert. Range check box, the vertical range of the real-time
display is adjusted automatically.

You can print a copy of the real-time display at any time during the tuning procedure.
See “Generating a Tune Report” later in this chapter.

Adjust the tuning parameters if necessary.

Tuning parameters are shown in the tree display on the left side of the window.
Parameters can be displayed or hidden by clicking on the [+]/[-] box.

Indicated on the right side of each parameter in [ ] are the adjustment value and the
pre-adjustment numerical value (value stored in the tune file).
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Clicking on a parameter will cause a text box or a scroll bar to appear at the lower
center section of the window. Use one of the following methods to set a parameter
value.

» Enter a new parameter value in the text box (next to the parameter you want to
change or above the scroll bar).

* Click the right or left arrow at the end of the scroll bar (a), which changes the
parameter value by small increments.

¢ Click the scroll bar (b), which changes the parameter value by larger increments.

* Click Apply to set the adjusted parameter value.
Clicking Cancel will cause the pre-adjustment parameter value (value stored in
the tune file) to be set.

Extract 1 |-15EI.D W Erter |

! _
tract}\-EDD.D - -I}J["v" ]
(a (b) (a)

)

Adjust the tuning parameters until the signal appears constant and the numerical
values meet performance requirements. The performance specification depends on
the application.

Use care when adjusting values by clicking the scroll bar or entering a new value in
the box above the scroll bar. Changing parameter values too quickly can cause
extreme changes in the Agilent 7500 and can alter its performance over time. In most
cases, you should adjust the tuning parameters by clicking the arrows at the end of
the scroll bar.
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Typical value of Sensitivity and RSD (Using the normal torch)

Counts / 10 ppb
Mass Integ. Time = 0.1sec RSD
"Li >6400 <15%
Yy >16000 <15%
205] >9600 <15%

Plasma Condition

RF Power

Controls RF power supplied to the load coil. A higher RF power increases the
sensitivity and reduces oxide and doubly charged ions. However, the sensitivity
of lighter masses may be decreased when the RF power is too high.

RF Matching

Adjusts reflected RF returned from the load coil.

To reduce the reflected power, use of the automatic adjustment function is
recommended. To use the automatic adjustment function, select Tune>>RF
Matching on the Tuning window, and then follow the displayed dialog box.

If you adjust the RF Matching manually, use only the scroll arrows to change this
value. If you click on the scroll bar itself, the instrument will turn off the plasma.
Adjust until the RF reflected power meter reads as low as possible. Standard value
for RF matching is approximately 1.6 to 2.0 V.

Smpl Depth

Controls distance between the edge of the load coil and the tip of the sampling
cone. A shorter sampling depth increases sensitivity, but oxide level increases as
well. If the torch is too far from the interface opening for the plasma flow to sus-
tain the interface pressure, the plasma is turned off.

Torch-H, Torch-V

Controls torch position. The Torch-H and Torch-V parameters measure the
horizontal and vertical movement of the torch relative to the interface. Adjusts to
get the highest sensitivity for all masses. When the sampling depth is changed,
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adjustment of Torch-H/V will be required. If these parameters are changed using
the software scroll bar, the plasma may turn off. Use only the scroll arrows.

Carrier Gas

Controls nebulization efficiency of sample and sample uptake rate when
self-aspiration is applied. A higher gas flow rate increases the sensitivity of the
analysis for low masses, but too high a carrier gas flow rate will result in
increased oxide and doubly charged levels.

Makeup Gas

Makes up Ar gas into the spray chamber is mixed with the carrier gas. When the
Ar gas supply pressure is not high enough to get a sufficient carrier gas flow, the
makeup gas is used. (e.g. cool plasma condition)

Optional Gas (option)
When the optional gas line is added, it is possible to introduce gas other than
argon. (e.g. introduction of oxygen etc. when measuring organic solvent)
PeriPump 1
Controls a sample uptake rate and drain from the spray chamber. It affects sensi-
tivity, stability of signal, oxide and doubly charged formation. Higher speed

increases sensitivity, but too high speed decreases sensitivity. Higher speed
increases oxide and doubly charged ions.

CAUTION Even when self-aspiration is used for sampling, the PeriPump 1 must be operated to
drain the sample from the spray chamber, if this is not optimized the spray chamber
will fill with sample solution.

PeriPump 2 (option)

It can be used when a second (optional) peristaltic pump is installed on the
ICP-MS. It is possible to shorten the rinse time or the sample uptake time.

S/C Temp

Controls the temperature of the spray chamber. Lowering the spray chamber
temperature lowers the sample vapor pressure and removes more water, reducing
oxide levels. It should be set at 2 °C for aqueous sample to avoid ice formation.
When aspirating organic solvents run the chamber at -5 °C.
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Ton lenses

Extraction 1 & 2

It extracts ions from the plasma to accelerate them toward the Einzel lens. Adjust
to get enough sensitivity for all masses. This is lens that needs the most
frequently adjusted everyday.

In order to get maximum sensitivity, adjust between 0 V and 6 V. An element of
low mass gets maximum sensitivity at low voltage. On the other hand, an
element of high mass gets maximum sensitivity at high voltage. Therefore, select
the appropriate voltage. Even with the voltage around -100V, high sensitivity can
be obtained. However, the background of polyatomic ions may be high in the
reaction mode (H, mode or He mode)

Einzel 1,3

It focuses the ion beam from the extraction lens. A typical value is -80V. If the
voltage becomes lower, sensitivity will go up, but the off-mass background will
also be high.

Einzel 2

It focuses the ion beam from the extraction lens. An element of low mass number
gets maximum sensitivity at low voltage. On the other hand, an element of high
mass number gets maximum sensitivity at high voltage. Therefore, set a value to
get enough sensitivity for all masses.

Omega Bias

Provides the same potential at the entrance and exit of the Omega lens block. It
must be used at voltages more positive than -40V. The more negative voltage, the
higher the sensitivity, but the background might increase.

Omega (+), Omega(-)

Separating the ions from photon and introduce the ions to the Q-pole. Adjusts to
get good sensitivity for all masses.

QP Focus
Decelerates and focuses the lenses and introduces the ions to the Q-pole. Adjusts
to get good sensitivity for all masses.

Plate Bias

Re-focuses the ion beam. A typical value is 0 V without the ShieldTorch system.
It may be used several voltage when the peak shape and resolution are not good.
This voltage should be the same as the QP Bias to avoid higher background.
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* QP Bias

Controls the speed of ions as they pass through the Q-pole. A typical value is 0
V without the ShieldTorch system. It may be used up to 6 V when the peak shape
and resolution are not good. This voltage should be the same as the Plate Bias to
avoid higher background.

13 Click Stop to stop the display.

ChemsStation freezes the real-time display until you click Start. When you click
Start, the display clears and then starts again.

Typical values of tuning parameters

Paraneter Typical Conditions Adjustnent
RF Power (W) 1300 1200to 1600
Sanpling Depth (mm) 6 4t08
Carrier gas (L/min) 12 0.8to 1.3
Makeup gas (L/min) 0 0to 04
Peri-punyp 1 (1ps) 0.1 0.06t0 0.15
S/CTenp (°C) 2 Nommlly used at 2°C
Extraction 1(V) -150 -200to -100
Extraction 2 (V) -70 -150to -10
Finzl 1,3 (V) -100 -130to 40
Einzl 2 (V) 7 -20to +70
Onega Bias (V) -35 40to 0
Onega (4) (V) 5 0to+30
Onega (-) (V) -5 -30to +10
QP Focus (V) 3 0to+10
Plate Bias (V) 0 0to+6
QP Bias (V) 0 0to+6
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Reducing Oxide Ions

When changing tuning parameters to achieve greater sensitivity, you can
inadvertently increase the level of oxide ions. The Sensitivity tuning window can be
used to check for oxide ions, but ChemStation provides another window with the
mass values already set for the standard tuning solution, 10 parts per billion (ppb) of
Li, Y, Ce and TI. This procedure explains how to identify and reduce oxide ions
using the Oxide Ion tuning window.

To identify and reduce oxide ions, complete the following steps:

If measuring sensitivity or resolution, click Stop in the Tuning window.
The real-time display is stopped.

Select Tune>>Oxide Ion.

The ICP-MS Tuning-Oxide Ion window appears showing the real time display for
an oxide ion. The window is similar to the Sensitivity tuning window, but the m/z
channels are different.
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Select Tune >> Acq. Params.

The Acquisition Parameters - Oxide Ion dialog box will appear.
=

Mass or Ratio Displayed Tune Parameters
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Acquisition Parameters - Oxide Ion Dialog Box

Select the check boxes of the channels to be displayed in the ICP-MS Tuning -
Oxide Ion window.

When using a tuning solution different from the standard tuning solution,
change the mass value in the Mass or Ratio text box.

Enter the mass (m/z) of the element used for tuning and the mass (m+16) of its
oxide.

Since Ce has a high oxide bond strength, it will show a high oxide ion generation
rate. Therefore, the use of Ce is recommended for tuning applications in which
suppression of oxide ion generation is desired. When using Ce, set the mass values
to 140 amu and 156 amu so that the strength ratio becomes 156/140 amu.

Enter the data collection time (integration time) for each mass in the Integration
Time: text box.
Generally, set 0.1 seconds per one mass value.

Select the Plot check boxes for the channels to be displayed on the graph in the
ICP-MS Tuning - Oxide Ion window.

In the Displayed Tuning Parameters tree display, select the check boxes of the
tuning parameters to be displayed in the ICP-MS Tuning - Oxide Ion window.
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Parameters can be displayed or hidden by clicking on the [+]/[-] box.

Clicking on a parameter check box will alternately select or deselect the parameter.
A parameter in gray indicates that only some of the parameters contained within are
selected.

9 Click OK.

Clicking OK will close the Acquisition Parameters - Oxide lon window and
displays the entered settings in the ICP-MS Tuning - Oxide Ion window.

10 Click Start to monitor the Agilent 7500 signal and view the numerical values in
the real-time display.

The window includes a box for a real-time display of the instrument’s signal. The
box contains up to 200 data points. The current counts of each mass are given, and
the mean, RSD (relative standard deviation) of the signal, and the ratio of oxide are
given for the data points shown in the display.

11 Ifthe ratio of the oxide mass to the element mass is equal to or greater than 1.0%
(2.0% if you use a concentric nebulizer), we recommend adjustment for the
following parameters to reduce the signal of the oxide ion.

RF Power, Smpl Depth, Carrier Gas, Makeup Gas, and PeriPump 1
Click each box and use the arrows to change the value.

To reduce the level of oxide ions, a key factor is plasma temperature. Higher plasma
temperature accelerates the decomposition of oxides. Promoting the decomposition
of oxide species,

* Increase the Sampling depth
* Decrease the Carrier gas (or Makeup gas) flow
* Increase the RF Power

e Decrease the Sample flow rate
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Reducing Doubly Charged Ions

When tuning parameters are changed to achieve greater sensitivity, this can
inadvertently increase the level of doubly charged ions. You can use the Sensitivity
tuning window to check for doubly charged ions, but ChemStation provides another
window with the mass values already set for the standard tuning solution. This
procedure explains how to identify and reduce doubly charged ions using the
Doubly Charged Ion tuning window.

To tune for doubly charged ions, complete the following steps:

If measuring sensitivity or resolution, click Stop in the Tuning window.
The real-time display is stopped.

Select Tune>>Doubly Charged Ion.

The ICP-MS Tuning- Doubly Charged Ion window appears showing the real time

display for a doubly charged ion. The window is similar to the Sensitivity tuning

window, but the m/z channels are different.
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Select Tune >> Acq. Params.

The Acquisition Parameters - Doubly Charged Ion dialog box will appear.
=

Mass or Ratio Displayed Tune Parameters
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Acquisition Parameters - Doubly Charged Ion Dialog Box

Select the check boxes of the channels to be displayed in the ICP-MS Tuning -
Doubly Charged Ion window.

When using a tuning solution different from the standard tuning solution,
change the mass value in the Mass or Ratio text box.

Enter the mass (m/z) of the element used for tuning and the mass (m/2) of its oxide.

If Ce is not present in the tuning solution, use Ba. Ba also readily generates doubly
charged ions and is often used in tuning in which suppression of doubly charged ion
generation is desired.

When using Ce, set the mass values to 70 amu and 140 amu so that the strength ratio
becomes 70/140 amu.

When using Ba, set the mass values to 69 amu and 138 amu so that the strength ratio
becomes 69/138 amu.

Enter the data collection time (integration time) for each mass in the Integration
Time: text box.

Generally, set 0.1 seconds per one mass value.

Select the Plot check boxes of the channels to be displayed on the graph in the
ICP-MS Tuning - Doubly Charged Ion window.
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In the Displayed Tuning Parameters tree display, select the check boxes of the
tuning parameters to be displayed in the ICP-MS Tuning - Doubly Charged Ion
window.

Parameters can be displayed or hidden by clicking on the [+]/[-] box.

Clicking on a parameter check box will alternately select or deselect the parameter.
A parameter in gray indicates that only some of the parameters contained within are
selected.

Click OK.

Clicking OK will close the Acquisition Parameters - Doubly Charged Ion window
and display the entered settings in the ICP-MS Tuning - Doubly Charged Ion
window.

Click Start to monitor the Agilent 7500 signals and view the numerical values in
the real-time display.

The window includes a box for a real-time display of the instrument’s signal. The
box contains up to 200 data points. The current counts of each mass are given, and
the mean, RSD (relative standard deviation) of the signal, and the ratio of doubly
charged ion are given for the data points shown in the display.

If the ratio of the signal of the doubly charged ion to the element signal is equal
to or greater than 2.0% (3.5% in the case of Ba), then adjust the following
parameters to reduce the signal of the doubly charged ion.

RF Power, Smpl Depth, Carrier Gas, Makeup Gas, and PeriPump 1
Click each box and use the arrows to change the value.

The ratio of doubly charged ions mainly depends on the tuning conditions of the
sample introduction system. In order to reduce the ratio of doubly charged ions,

* Increase the Sampling depth
* Decrease the Carrier gas (or Makeup gas) flow
* Increase the RF Power

e Decrease the Sample flow rate
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ShieldTorch System

The ShieldTorch system is very powerful with features such as a Cool plasma for
Fe, K, Ca analysis at the ppt level, a High sensitivity mode and a Soft extraction
mode.

The ShieldTorch is not applicable to all sample types and it must be carefully
considered whether it is appropriate for the particular samples and elements that are
to be analyzed.

Theory of the ShieldTorch System

The polyatomic ion, such as ArO, is formed behind the interface and plasma.

At behind the interface

The potential in the plasma is grounded through the interface and the secondary
discharge occurs at this time. The secondary discharge ionizes molecules such as
ArO, ArH, and ArAr, and atoms behind the sampling cone. When the ShieldTorch
system is used, the shield plate inserted between the torch and the RF coil eliminates
the capacitive coupling between the plasma and the RF coil, so that the potential in
the plasma is lower than that without the ShieldTorch system. As a result, there is
no longer a secondary discharge and polyatomic ions such as ArO, ArH and ArAr,
are not ionized behind the sampling cone.
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In the plasma

The ionization efficiency of elements in the Ar plasma can be calculated using the

Saha-Egggert Equation given below:
3
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If the electron density is 1.47 X 10" ¢m and the electron temperature is 6,680K,
the ionization efficiency of elements will be as shown in the next figure. Elements
that have lower ionization potentials such as Li, Na, and Lanthanoids can be ionized
with nearly 100 % efficiency in the plasma. On the other hand, the elements that
have relatively higher ionization potentials such as As, Se, and Hg are ionized about
30 to 50 %. Ar can be ionized only about 0.009%. So, it is assumed that polyatomic

ions exist in the Ar plasma under normal plasma conditions, and they are detected
even when the ShieldTorch system is used.
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Electron temperature = 6,680 K, Electron density = 1.47 X 1014 cm-3
G. Horlick et al, "Inductively Coupled Plasma in Analytical Atomic Spectroscopy”, VCH Pub. Inc., New York, 1987

Ionization Efficiency of Elements in an Ar Plasma

However, the polyatomic ions are observed under normal plasma conditions with
the ShieldTorch system: 1200W RF power and about 1.2 1/min carrier and blend gas

flow. To reduce the level of polyatomic ions the plasma temperature must be
reduced.

When reducing the RF power cools the plasma temperature or increasing the carrier
gas flow, the ionization efficiency of elements changes as shown in the next figure.
Upon decreasing the electron temperature (by decreasing the plasma temperature),
lower ionization potential elements such as Li, Mg and Fe are still ionized at nearly
100%. On the other hand, the ionization efficiencies of elements with higher
ionization potentials such as Cl and Ar are drastically reduced. So, the ionization
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potentials of polyatomic ions are relatively high, probably higher than 10 eV and
similar to that of CL
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Ionization Efficiency of Elements as a Function of the Electron Temperature

In conclusion, by using the combination of the ShieldTorch system and cool plasma
conditions, polyatomic ions such as ArH, ArC, and ArO can be drastically reduced
while analytes such as Li, Na, Mg, K, Ca, Cr, and Fe are still ionized efficiently.
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Feature of the ShieldTorch system

There is a clear difference between the standard system (without the ShieldTorch)
and the ShieldTorch system. Each has advantages and disadvantages, therefore it
must be considered which system is better for the samples and elements to be
analyzed.

Effect of Carrier Gas Flow Rate

Standard system

* The optimal carrier gas flow rate, which gives the maximum sensitivity for
analytes depends on the mass; the optimum flow rate for heavier elements is
lower than that for lighter elements.

* The signals of polyatomic ions such as ArH, ArO, ArAr, and CO, increase with
carrier gas flow rates higher than the optimum flow rate, and then gradually
decrease.

¢ The behavior of Baz+, BaO, and BaOH is similar to the polyatomic ions;
increasing the carrier gas flow increases the ratio of Ba?"/Ba, BaO/Ba, and
BaOH/Ba.

Increasing the carrier gas flow reduces the residence time of analytes in the plasma,
which leads to insufficient decomposition. The elements that form a strong bond
with oxygen, such as Ba and REEs (Rare Earth Elements), form oxides, some of
which can be ionized as oxide ions.

The ShieldTorch system (Cool plasma)

The optimal carrier gas flow rate, which gives the maximum sensitivity for analytes
depends on ionization potential, boiling point and bond strength. The optimal
carrier gas flow rates are different for Be and Li because of ionization potential, or
Pb and W because of boiling point and the bond strength with oxygen, even though
the mass numbers are close. In contrast, Co, In, and Pb show similar behavior,
despite having very different masses.

* The signal of ArO drastically decreases as a function of higher carrier gas flow.
The signal of ArH also drastically reduces at first, and then gradually increases.
The behavior of Ar is almost the same as that of ArH.

e Levels of BaO and BaOH increase (especially, BaOH) at higher carrier gas flow
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rates, while Ba®" is very low.

As an example, the relationship between carrier gas flow rate and signal using the
elements in the table is shown in the next figure.

Chemical / Physical Characterisisties of Selected Elements

Element | Main isotope | Ionization potential | Boiling point Oxygen bond
(AMU) (eV) (°C) strength (kcal / mol)

Li 7 5.39 1327 81.4

Be 9 9.32 2399 105.4

Co 59 7.86 2747 88

As 75 9.81 - 115

In 115 5.785 2000 86

Ba 138 5.21 1639 130.4

w 184 7.98 5927 156

Pb 208 7.415 1750 90.3

La 139 5.61 3469 ?
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Each of the features for the three plasma conditions

There are 3 combinations to be considered: the standard system with normal plasma
conditions, the ShieldTorch system with normal plasma conditions, and the
ShieldTorch system with cool plasma conditions. Some features of each follow:

Standard system (normal plasma)
Advantage

e Relatively resistant to matrix effects.
Disadvantage

 Difficult to analyze those elements which suffer interferences by polyatomic ions
containing Ar and C, e.g. K, Ca, and Fe.

The ShieldTorch system (High Sensitivity mode)

With the ShieldTorch system, the pattern for extracting ions from plasma at the
interface varies. The Plasma gets into the backside of the Skimmer and the
interaction between the electric field from the extraction lens and the plasma decides
the extraction condition. At this time, the condition for the space charge effect and
ion focus will be quite different from those with no shield plate.

Under this condition, two ion lens modes are available to select. The Extraction
mode realizes the ion extraction under far advantageous conditions and higher
sensitivity. The Soft extraction mode reduces the background.

Advantages

» It gives a higher sensitivity than when it is under the Standard torch and Normal
plasma condition. The sensitivity can be especially high in the Extraction mode.

* In the Soft extraction mode, background caused by the interface will be reduced.
Especially, it is effective in decreasing the alkaline background with elements,
such as Li and Na, which are increased by the memory at the interface. Thus, the
detection limit of the element will be expanded.

* In the Soft extraction mode, low mass sensitivity is lowered in use and this will
reduce the random background. Then, the BEC(Background Equivalent
Concentration) will be substantially improved in mid mass or high mass.

Disadvantage

e Matrix effects are more severe when the shield plate is fitted.
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The ShieldTorch system (Cool plasma)

Advantage

Analysis of elements which suffer interference from polyatomic ions due to Ar
and C.

Ar --- Ca (Ar), K (ArH), Cr (ArC), and Fe (ArO)
C --- Mg (Cy), Cr (ArC)

Analysis of some lighter elements, such as Li, Na, Mg, and Al. Under cool
plasma conditions, the sensitivity of lighter masses increases and the background
due to the sampling cone is minimized due to the elimination of secondary
discharge.

Disadvantage

Matrix effects are more severe.

Difficult to analyze the elements, which have higher boiling points, higher
ionization potentials or higher bond energies with oxygen. The cool plasma
conditions prevent decomposition of sample in the plasma. Some elements,
which easily form oxides are not decomposed well. Bond energy is a good
indicator of whether oxide formation will occur, if the bond energy with oxygen
is high and the ionization potential of the oxide is low, you will see the oxide ions,
e.g. bond energies of REEs with oxygen are higher than 150 kcal/mol. Si-O bond
energy is 193 kcal/mol, so it is also difficult to decompose. Bond energy for Ba-O
is 130 kcal/mol and the BaO and BaOH ions are commonly found even at lower
concentrations. For higher boiling point elements such as W, Ta and Mo,
ionization might be difficult under cool plasma conditions. The bond energy of
these elements with oxygen is also quite high.

Generation of polyatomic ions. Although the polyatomic ions, which have higher
ionization potentials, can be decreased by the ShieldTorch system with cool
plasma conditions, the polyatomic ions, which have lower ionization potentials,
are drastically increased. In particular, the polyatomic ions due to Ca are
generated more than without the ShieldTorch, and these interfere with many
isotopes for transition metals such as Fe and Ni. Therefore, the ShieldTorch

should not be used for environmental samples, which normally contain a lot of
Ca.
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Notes for the use of the ShieldTorch system

Plasma ignition

* Igniting the plasma is a little more difficult compared to that of the standard torch
because the Shield plate is between the torch and the coil.

* it is recommended to tune the instrument 30 minutes after igniting the plasma.

*  When adjusting the EM, the Discriminator should be done under normal plasma
conditions.

NOTE When analyzing with the Normal Torch after analyzing with the ShieldTorch for a
long time, sometimes sensitivity becomes low. Cleaning of the ion lenses can rectify
this.

Tuning the ShieldTorch (High Sensitivity mode)

This mode gives the highest sensitivity at the normal plasma condition.

NOTE The Agilent 7500s model (discontinued model) is constructed prestigiously with two
rotary pumps. The two rotary pumps give the best performance with the highest
sensitivity. To achieve maximum performance of the two rotary pumps, make sure
the valve on the top of the second rotary pump is open. (Rotate it counterclockwise.)

NOTE When the cool plasma condition is activated, only one rotary pump is used. This
avoids generating cluster ions. To do this, close the valve on the top of the second
rotary pump. (Rotate it clockwise.) The sensitivity will be lower than when using two
rotary pumps, but the operating condition characteristics are the same. Also, the
adjustments are the same.
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Tuning solution
Mg, Y, Ce, and TI, solution at 1 ppb

NOTE For the high sensitivity mode, Li is not used because it is difficult to reduce the
background. Li remains on the interface as memory.

Tuning procedure

To tune the sensitivity, complete the following steps:
1 Install the Shield plate
2 Select Tune>>Acq. Params on the Tuning window.

The Acquisition Parameters - Sensitivity dialog box appears. Change masses to 24,
89 and 205 and click OK.

3 Aspirate a tuning solution (1 ppb of Mg, Y and TI).
4 Set the tuning parameters as typical values.

Set the parameters as follows:
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Typical values for the ShieldTorch (High Sensitivity mode)

Tuning parameters Typical Range Note

RF Power (W) 1500 1200 ~ 1600

Smpl Depth (mm) 6 4~8 Set lower than the normal value.

Carrier Gas (L/min) 1.2 08~13

Makeup Gas (L/min) 0 0~04 Set as to make the total flow rate, including the carrier gas, to
be about 1.2 L/min.

PeriPump (rps) 0.2 0.06 ~ 020 | Sethigher to get a high sensitivity, but making it too high
doesn't always increase further sensitivity.

Extract 1 (V) -180 2200 ~ -100

Extract 2 (V) -35 -150 ~ -10

Einzel 1,3 (V) -100 -130 ~ -40 | Even if the value of the Einzel lens is decreased, the

- background may hardly be increased and only the sensitivity

Einzel 2 (V) 10 0~15 may be increased.

Omega Bias (V) -30 -100 ~ -25 | If'this value is lowered, sensitivity may be increased.
Even if the value of the Omega lens is decreased, the
background may hardly be increased and only the sensitivity
may be increased.

Omega (+) (V) 8 0~ 30

Omega (-) (V) 5 -30~0

QP Focus (V) 0 0~ 10 Because the ion energy is low, it is necessary to make this
value smaller than that of the Standard torch. Be sure to use
with 0 or (+). In the case of (-), the background will sharply
rise.

Plate Bias (V) -10 10 ~ -5 Because the ion energy is low, it is necessary to add negative
voltage.

QP Bias (V) -5 10~ -5 Because the ion energy is low, it is necessary to add negative
voltage.

5 Adjust Torch-H and Torch-V position.

6 Adjust the RF Power.

7 Adjust the Smpl Depth (Sampling depth).

4-29




10

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Tuning

Adjust the Carrier Gas and Makeup Gas flow rate.
Adjust the PeriPump (sample flow rate).

Adjust lens parameters.

1) Adjust the extraction lenses.

Adjust the Extract 1 in 10V increments until reaching a plateau sensitivity, and then
adjust the Extract 2 in 1V increments until reaching a plateau sensitivity. Repeat
this until no more increase in sensitivity is achieved.

2) Adjust the Omega(+). Only small increments will be necessary.
3) Adjust the Omega(-). Only small increments will be necessary.
4) Adjust the QP Focus. Only small increments will be necessary.
5) Adjust the Einzel 2. Only small increments will be necessary.

Adjust the tuning parameter until the signals are stable and the sensitivity is high.
The Following are examples of sensitivity:

Example of Sensitivity (High sensitivity tuning)

Element Counts / 1 ppb (Integ. : 0.1sec)
Mg (24 amu) > 13,000
Y (89 amu) > 45,000
T1 (205 amu) > 18,000
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Tuning the ShieldTorch (Soft Extraction Mode)

The Soft Extraction mode gives the lowest background.

NOTE The Agilent 7500 model is constructed prestigiously with two rotary pumps. The two
rotary pumps give the best performance with the highest sensitivity. To achieve
maximum performance of the two rotary pumps, make sure the valve on the top of
the second rotary pump is open. (Rotate it counterclockwise.)

NOTE When the cool plasma condition is activated, only one rotary pump is used. This
avoids generating cluster ions. To do this, close the valve on the top of the second
rotary pump. (Rotate it clockwise.) The sensitivity will be lower than when using two
rotary pumps, but the operating condition characteristics are the same. Also, the
adjustments are the same.

Tuning solution
Li, Y, and TI solution at 1 ppb

Tuning procedure

To use the Soft extraction mode, complete the following steps:
1 Install the shield plate.
2 Introduce the tuning solution.

3 Set the tuning parameters to the typical values shown in the following table.
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Typical values for the ShieldTorch (Soft extraction mode)

Tuning parameter

Typical Range Note

RF Power (W)

1500 1200 ~ 1600 | Inthe Soft extraction mode, a higher plasma temperature setting
is necessary.

The Carrier gas flow rate and Sampling depth also affect the
plasma temperature. So it is necessary to adjust by combining
these three parameters.

Smpl Depth (mm)

7 4~ 8 If the Sampling depth is too great, it is the same effect as
increasing the RF power. For the correct effect, adjust the
Sampling depth and the RF power together.

However, making the sampling depth too small, may worsen
the oxide ion ratio and making the sampling depth too great
may cause a reduction in sensitivity.

Carrier Gas (L/min)

1.15 08~ 13 When the Carrier gas is increased, it has the same effect of
decreasing the RF power. Adjust the Carrier gas and the RF
power together.

Makeup Gas (L/min) 0 0~ 04

PeriPump (rps) 0.2 0.06 ~ 0.20 | Set it higher to get a high sensitivity, but setting it too high
doesn't always increase sensitivity.

Extract 1 (V) 4 3~5

Extract 2 (V) -50 -60 ~ -20

Einzel 1,3 (V) -50 -100 ~ -40 | Even if the value of the Einzel lens is decreased, the

- background may hardly be increased compared with the
Einzel 2 1 ~
inzel 2 (V) 0 0~15 standard torch. Only sensitivity may be increased.

Omega Bias (V) -35 -100 ~ -25 | Decreasing this value may increase sensitivity.
Even if the value of the Omega lens is decreased, the
background may hardly be increased compared with the
standard torch. Only sensitivity may be increased.

Omega (+) (V) 5 0~ 30

Omega (-) (V) 0 -30~0

QP Focus (V) 3 0~ 10 As ion energy is low, it is necessary to make the QP focus lower
than the standard torch. Make sure to use Positive voltage.
Using negative voltage will sharply increase the background.

Plate Bias (V) 0 -10~0

QP Bias (V) -10 10~ -5 As ion energy is low, it is necessary to add negative voltage.
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Adjust the torch position (Torch-H and Torch-V).

Adjust the flow rates of the Carrier gas and the Makeup gas.
Adjust the Peristaltic pump speed (Sample flow rate).
Adjust the RF power.

Adjust the Sampling depth.

Adjust the Ion lens parameter.

1) Adjust the Extraction lens.

Depending on the mass number of Li, Y, and TI, the value for the highest sensitivity
differs. Therefore adjust the lens according to your purpose.

To reduce random background, increase the voltage of the Extraction lens 1 (about
+4.5V). Simultaneously adjust the Omega(+) voltage and Omega (-) voltage to
decrease Li and increase Y and T1. Then make the sensitivity of Li several
Mcps/ppm. (If it's set integration time of 1ppb and 0.1seconds, it is equivalent to
several hundred count.). At this time, do not adjust the sensitivity of Y and Tl too
low. The guideline is more than 100Mcps/ppm. If checking the off mass
background on the tuning report, it is found that the background is restricted lower
than usual.

2) Adjust other lens parameters.

How to adjust the other lens parameters is almost the same as with the High
Sensitivity mode under the ShieldTorch.

Ensure not to set a too negative voltage when tuning for a reduced whole
background. As shown in the table, set -50 V instead of -100V to the Einzel 1,3, and
don't make the Omega bias lower than -35V. As for the Plate bias, it is necessary not
to make it too negative than necessary.

Adjust the Tuning parameter until signals are stable and high sensitivity is achieved.
The Following are examples of sensitivity:
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Element Count/ 1 ppb(Integ.: 0.1 sec) Back ground
(cps, off mass)*
Li (7 amu) ~600 ~1
Y (89 amu) >30,000 ~1
T1 (205 amu) >20,000 ~1

*Shown on the tuning report.

NOTE If the background is compromised, it is easy to increase low mass sensitivity to more
than100 MCPS/ppm. Adjust the Extraction lens1, Extraction lens 2, and Omega(+)
and Omega(-), depending on your purpose.
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Tuning the ShieldTorch (Cool plasma)

Ca (40 AMU) can be analyzed with the cool plasma conditions not the normal
plasma conditions. To do that, delete the 40 AMU in the Prohibited Masses of the
Configuration task.

CAUTION When you return to the normal plasma conditions from the cool plasma condition,
you must reset the 40 AMU in the Prohibited Masses because detector gets damage.

Tuning solution
Li, Y, Ce, and Tl solution at 1 ppb: for tuning the mass resolution/axis

Co solution at 1 or 10 ppb: for tuning the sensitivity

NOTE In the cool plasma condition, Y cannot be used because it generates the oxide ion
(YO), which decreases the sensitivity of 89amu(Y).

Tuning procedure

To use the ShieldTorch in the cool plasma condition, perform the following steps:
1 Install the Shield plate.
2 Aspirate a tuning solution containing 10 ppb (or 1 ppb) Co and select.

3 Set the tuning parameters as the typical values shown in the table.
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Typical values for the ShieldTorch (Cool plasma)

Tuning parameter Typical Range Note

RF Power (W) 900 600 ~ 1000 | Adjust the RF power lower than the standard torch. While
monitoring the RF reflection power from the Tuning window,
make the RF power lower from the normal plasma (1200-1400
W) to 900 W.
If the RF reflection power increases, adjust the RF matching to
prevent the RF reflection power from increasing.
In the case of 600W, plasma may turn out. If this happens, set it
higher than 800W and turn on the plasma again.

Smpl Depth (mm) 13 10 ~ 20 Keep it apart from the standard torch position.

Torch-H (mm) - - Changing the Sampling depth may slip the torch axis, it is

Torch-V (mm) necessary to adjust frequently.

Carrier Gas (L/min) 1.0 08~13 The supply pressure of the Ar gas restricts the carrier gas flow
rate. Make up the loss by introducing the Makeup gas.

Makeup Gas (L/min) 0.6 0~ 1.0 For the standard torch (injector internal diameter is 2.5 mm), the
standard value is about 1.6 L/min including the carrier gas.
In the case of using a smaller injector torch, the best flow rate
will be lower than 1.6 L/min. (about 1.2L/min if the injector's
internal diameter is about 1.5mm).
If the Makeup gas flow rate is increased, the signals of ArO
(56amu) will be decreased.

PeriPump 1 (rps) 0.1 0.10 ~0.20 | To lower the plasma temperature, increase the number of pump
rotation.

Extract 1 (V) -50 -100 ~ -20

Extract 2 (V) -10 -100 ~ -10

Einzel 1,3 (V) -100 2200 ~ -100 | Evenifthe value of the Einzel lens is decreased, the background

- may hardly be increased and only sensitivity may be increased,

Einzel 2 (V) 0 0~15 compared to that of the standard torch.

Omega Bias (V) -30 -100 ~ -25 | If this value is lowered, sensitivity may be increased.
Even if the value of the Omega lens is decreased, the
background may hardly be increased and only sensitivity may
be increased, compared to that of the standard torch.

Omega (+) (V) 0 0~ 30

Omega (-) (V) 0 30~ 0
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Tuning parameter Typical Range Note

QP Focus (V) 0 0~5 Because the ion energy is low, it is necessary to make this value
smaller than the standard torch. Make sure to use with 0 or (+).
In the case of (-), the background will sharply rise.

Plate Bias (V) -10 10~ -5 Because the ion energy is low, it is necessary to add negative
voltage.

QP Bias (V) -10 10~ -5 Because the ion energy is low, it is necessary to add negative
voltage.

4 Monitor 39(ArH), 56(Ar0O), and 59(Co) AMU.

wn

Adjust the torch position (Torch-H, Torch-V).

Adjust the torch position to which the mass 56 signal is low and the mass 59 signal

is high.

(=)}

Adjust the Carrier gas and the Makeup gas.

Adjust the Carrier gas and the Makeup gas to which the mass 59 signal is high.

7 Adjust the sampling depth (Smpl Depth).

Adjust the sampling depth to which the mass 39 and 56 signals are low.

=]

Adjust the lens parameters.

Adjust to the mass 59 higher and the mass 39 and 56 lower. If the mass 39 and 56
signal behave the same as the mass 59 signal, there may be Fe and K contamination
in the Co tuning solution. In such case, monitor the mass 76 (ArAr) instead of the

mass 39.

-]

Adjust the plasma condition.

Adjust to the parameters related to the plasma condition (RF power, Carrier gas,
Makeup gas, Sampling depth). Adjust to the mass 59 higher and the mass 39 and 56

lower.

The behavior of 39 m/z (ArH) is different from 56 m/z (ArO). Decreasing the
plasma temperature decreases ArO sensitivity asymptotically. However, ArH
sensitivity reaches a minimum and then increases at very low plasma temperatures.
Polyatomic ions at mass 40 (Ar) and 55 (ArOH or KO) behave the same as ArH.
When K, Ca, Mn and Fe are analyzed, check that you are getting low background
values for both masses 39 and 56 simultaneously.
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sensitivity

| “

ArO— e

increasing carrier gas flow — _

Behavior of Co, ArH and ArO

10 Check the background level

If the tuning solution contains impurities and it is difficult to check the background
of 39amu(ArH) or 56amu(ArO). Use fresh ultra pure water and check if the signal is
decreased. The following are standard levels:

39amu(ArH)--less than 1/10~1/50 of 59 amu signal (Co 10 ppb).
S6amu(ArO)--less than 1/100~1/500 of 59amu signal (Co 10 ppb).

NOTE Easily, there may Fe and K contamination from the environment. Even in the clean
room, there is a possibility of contamination if samples are exposed to wind;
therefore, use fresh ultra pure water.

Example
Element Count/ 1 ppb (Integ.: 0.1 sec)
Co (59 amu) > 1000 ~ 3000

ArO (56 amu) . 1
< Signal (59) x 100

NOTE Compared to the normal plasma, the cool plasma reacts more sensitively to the matrix
effect. Therefore, it is recommended to use the matrix matched tuning solution when
analyzing high matrix samples with the ShieldTorch system.
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Tuning for Sensitivity (Agilent 7500ce)

Adjust sensitivity of elements to be measured obtain high stable signals over the
whole mass range. The standard tuning solution is a 1% nitric acid solution
containing 1 ng/mL (ppb) of each of the following: Li, Co, Y, Ce, and TI.

When using the Agilent 7500a refer to “Tuning for Sensitivity (Agilent 7500a)” on
page 4-4.

When using the Agilent 7500cs, refer to “Tuning for Sensitivity (Agilent 7500cs)”
on page 4-62.

CAUTION Whenever the Agilent 7500cs is used, the ShieldTorch must be installed in it. For
installation of the ShieldTorch, refer to the Agilent 7500 ICP-MS Hardware Manual.

Adjust sensitivity using the following steps:
1 Select Instrument>>Tune in the ICP-MS Top Window.
The ICP-MS Tuning-Sensitivity Window will appear.
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ICP-MS Tuning-Sensitivity Window
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Select Tune>>Acq. Params.
The Acquisition Parameters-Sensitivity Dialog Box will appear.

Use this dialog box to set or change the masses you want to view, the integration
time, or the ratio of any two channels.

You can also display the ratio of signal strengths of any two selected masses. This
dialog box also allows you to select the channels to be displayed on the ICP-MS
Tuning - Sensitivity window, the tuning parameters to be indicated in the tree
display, and the channels to be plotted on the graph.

Acq. Parameters - Sensitivity x|

Mass o Ratio Displayed Tune Parameters

H [H ‘ % Plot [ Plastna Parameters
[~ Chanrel2  [55 Il— ¥ Flat [ lon Lenses

O-Pole Parameters
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| o R I
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I~ Chamnentt [i5 ¢ T P
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Cooherrers [ A R
Cocharrertd [ /[ T F
I charnetis [ /[ T i

Integration Time: (0,10 sec

oK | Eancell Help |

Acquisition Parameters-Sensitivity Dialog Box

To use tuning parameter settings from a previous tuning session as a starting point for
this session, refer to “Creating and Using a Tune File” on page 4-99.

Select the check boxes of the channels to be displayed on the ICP-MS Tuning -
Sensitivity window.

Enter the values of the masses in the left-side boxes under “Mass or Ratio.”

To set a strength ratio, type the mass values in the right-side boxes under “Mass
or Ratio.”

Enter the data collection time (integration time) for each mass in the Integration
Time: text box

Generally, set 0.1 seconds per one mass value.
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Select the Plot check boxes of the channels to be displayed on the graph in the
ICP-MS Tuning - Sensitivity window.

In the Displayed Tuning Parameters tree display, select the check boxes of the
tuning parameters to be displayed in the ICP-MS Tuning - Sensitivity window.

Parameters can be displayed or hidden by clicking on the [+]/[-] box.
Clicking on a parameter check box will alternately select or deselect the parameter.

A parameter in gray indicates that only some of the parameters contained within are
selected.

Click OK.

Clicking OK closes the Acquisition Parameters - Sensitivity window and displays
the entered settings in the ICP-MS Tuning - Sensitivity window.

Put the sample uptake tube into the tuning solution.
Wait for the uptake of the sample to the nebulizer.

Click Start to monitor the Agilent 7500’s signal and view the numerical values in
the real-time display.

As the signal appears, ChemStation inserts numerical values for the count, mean,
RSD, and ratio.

The window includes a box for a real-time display of the instrument's signal. The
box contains up to 200 data points. The current counts of each mass are given, the
mean and RSD (relative standard deviation) of the signal are given for the data
points shown in the display.

When you check Auto Vert. Range check box, the vertical range of the real-time
display is automatically adjusted.

You can print a copy of the real-time display at any time during the tuning procedure.
See “Generating a Tune Report” on page 4-97.

Adjust the tuning parameters if necessary.

Tuning parameters are shown in the tree display on the left side of the window.
Parameters can be displayed or hidden by clicking on the [+]/[-] box.

Indicated on the right side of each parameter in [ | are the adjustment value and the
pre-adjustment numerical value (value stored in the tune file).
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Clicking on a parameter will cause a text box or a scroll bar to appear at the lower
center section of the window. Use one of the following methods to set a parameter
value.

* Enter a new parameter value in the text box (next to the parameter you want to
change or above the scroll bar).

* Click the right or left arrow at the end of the scroll bar (a), which changes the
parameter value by small increments.

* Click the scroll bar (b), which changes the parameter value by larger increments.

* Click Apply to set the adjusted parameter value.
Clicking Cancel will cause the pre-adjustment parameter value (value stored in
the tune file) to be set.

Extract 1 | 4, W Enter

_|
Exiract 1 znn\n 0¥
@

Adjust the tuning parameters until the signal appears constant and the numerical
values meet performance requirements. The performance specification depends on
the application.

For the workings of each tuning parameter, refer to “Each Parameter's Function” on
page 4-66.

Use care when adjusting values by clicking the scroll bar or entering a new value in
the box above the scroll bar. Changing parameter values too quickly can cause
extreme changes in the Agilent 7500 and can alter its performance over time. In most
cases, you should adjust the tuning parameters by clicking the arrows at the end of
the scroll bar.

To display all the tuning parameters, check Advanced Setting to ON.

Click Stop to stop the display.

ChemStation freezes the real-time display until you click Start. When you click
Start, the display clears and starts again.
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Each Parameter's Function

The working of each parameter used for sensitivity adjustment is described below.

The Agilent 7500ce has three modes: Standard Mode, which does not use a reaction
gas, Reaction Mode, which uses hydrogen (H,) gas or helium (He) gas as a reaction
gas. For information on sensitivity adjustment in each mode, refer to “Information on
Sensitivity Adjustment” on page 4-46.

Plasma Condition

RF Power

It controls the RF power supplied to the load coil. A higher RF power increases
the sensitivity and reduces oxide and doubly charged ions. However, the
sensitivity of lighter masses may be decreased when the RF power is too high.

RF Matching

Adjusts reflected RF returned from the load coil.

To reduce the reflected power, use of the automatic adjustment function is
recommended. To use the automatic adjustment function, select Tune>>RF
Matching on the Tuning window, and then follow the displayed dialog box.

If you adjust the RF Matching manually, use only the scroll arrows to change this
value. If you click on the scroll bar itself, the instrument will turn off the plasma.
Adjust until the RF reflected power meter reads as low as possible. Standard value
for RF matching is approximately 1.6 to 2.0 V.

Smpl Depth

It controls the distance between the edge of the load coil and the tip of the
sampling cone. A shorter sampling depth increases sensitivity, but the oxide level
increases as well.

Torch-H, Torch-V

It adjusts the torch position. The Torch-H and Torch-V parameters measure the
horizontal and vertical movement of the torch relative to the interface. Adjustto
get the highest sensitivity for all masses. When the sampling depth is changed,
adjustment of the Torch-H/V will be required. If these parameters are changed
using the software scroll bar, the plasma may turn off. Use only the scroll arrows.

Carrier Gas

It controls the nebulization efficiency of a sample and the sample uptake rate
when self-aspiration is applied. In general, a gas flow of 0.9 L/min when using
the Micro Mist Nebulizer.
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Makeup Gas

Makes up Ar gas into the spray chamber and is mixed with the carrier gas. When
the Ar gas supply pressure is not high enough to get a sufficient carrier gas flow,
the makeup gas is used.

Optional Gas (option)
When the optional gas line is added, it is possible to introduce a gas other than
argon. (e.g. introduction of oxygen etc. when measuring organic solvent)

PeriPump 1

Controls a sample uptake rate and the drain from the spray chamber. It affects
sensitivity, stability of signal, and oxide and doubly charged formation. Higher
speed increases sensitivity, but too high speed, decreases sensitivity. Higher
speed increases oxide and doubly charged ions.

drain the sample from the spray chamber, if this is not optimized the spray chamber

CAUTION @ Even when self-aspiration is used for sampling, the PeriPump 1 must be operated to

will fill with sample solution.

PeriPump 2 (option)
It can be used when a second (optional) peristaltic pump is installed on the
ICP-MS. It is possible to shorten the rinse time or the sample uptake time.

S/C Temp

Controls the temperature of the spray chamber. Lowering the spray chamber
temperature causes the sample vapor temperature to lower and removes more
water, thus, reducing the oxide levels. It should be set at 2 °C for aqueous sample
to avoid ice formation. When aspirating organic solvents run the chamber at -5
°C.

Ion Lens

Extract 1

It extracts ions from the plasma to accelerate them toward the Einzel lens. Adjust
to get enough sensitivity for all masses. This is lens that needs the most
frequently adjusted everyday.

In order to get maximum sensitivity, adjust between 4 V and 8 V. An element of
low mass gets maximum sensitivity at low voltage. On the other hand, an
element of high mass number gets maximum sensitivity at high voltage.
Therefore, select the appropriate voltage. Even with the voltage around -100V,
high sensitivity can be obtained. However, the background of polyatomic ions
may be high in reaction mode (H, mode or He mode)
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e Extract 2
It focuses the ion beam from the extraction lens. An element of low mass gets
maximum sensitivity at low voltage. On the other hand, an element of high mass
gets maximum sensitivity at high voltage. Therefore, set a value to get optimum
sensitivity foe the whole mass range.

* Omega Lens-ce
Separating the ions from photon and introduce the ions to the Reaction Cell.
Adjusts to get good sensitivity for all masses.

* Omega Bias-ce
Provides the same potential at the entrance and exit of the Omega lens block. It
must be used at voltages more positive than -40V. The more negative voltage, the
higher the sensitivity, but the background might increase.Cell Focus
Locates on the first lens of the Reaction Cell. The voltage is set to OV at all times.
This lens is not displayed as a tuning parameter.

* Cell Entrance
Adjust to get enough sensitivity for all masses. It is necessary to set a lower
voltage than the OctP bias. If the voltage is set higher than the OctP bias,
polyatomic ions may increase on some specific masses.

* QP Focus
Decelerates and focuses the ions and introduces the ions to the Q-pole. Adjust to
get good sensitivity for all masses.

e Cell Exit
Adjust to get enough sensitivity for all masses in standard mode. There is an
optimum value near the OctP bias. If the OctP bias voltage is changed, the cell
exit value also needs to be simultaneously changed by the same degree.

* Plate Bias
It re-focuses the ion beam. This lens is set to the same voltage of Cell Exit
automatically.

¢ OctP RF
Adjust to get enough sensitivity for all masses. A typical range is from 150 V to
200 V. An element of low mass gets maximum sensitivity at low voltage. On the
other hand, an element of high mass gets maximum sensitivity at high voltage.

¢ OctP Bias
Adjust to get enough sensitivity for all masses. The optimum value in standard
mode is different from that in reaction mode and cool mode.

¢ QP Bias
It controls the speed of ions when an element ion passes through the Q-Pole and
prevents polyatomic ions of low energy from passing. When peak shape and
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resolution are not good, adjust it up to -2 V.

QP bias needs to be more positive than the OctP bias by the value shown as
below:

* Instandard mode: 2 to4 V (Block polyatomic ions produced from the residual
gas in the ion lens chamber.)

* Inreaction mode: 1to 2 V (Block polyatomic ions produced from the residual
gas in the ion lens chamber and the Ar-related polyatomic ions, which lost
energy by reaction. If the QP Bias is set to a high voltage, the sensitivity will
also decrease.)

Reaction Cell

Reaction Mode

Switch between standard mode, cool mode and reaction mode. When a check
box is ON, it is in reaction mode and when a check box is OFF, it's in standard
mode, cool mode

H, Gas

Adjust the flow rate of hydrogen gas (H,) used as the reaction gas. The higher
the flow rate of H, gas, the lower the sensitivity of a sample and the intensity of
the background. Adjust the flow rate in order to make the background low
enough and to get the necessary level of sensitivity.

He Gas

Adjust the flow rate of helium gas (He) used as the reaction gas. The higher the
flow rate of He gas, the lower the sensitivity of a sample and the intensity of the
background. Adjust the flow rate in order to make the background low enough
and to get the necessary level of sensitivity.

Optional Gas (option)
On the Agilent 7500ce, if an optional gas line is added other than H, gas and He
gas, another type of gas can be introduced.

Information on Sensitivity Adjustment

The Agilent 7500ce can be used with no gas (standard mode) or may use a reaction
gas (reaction mode). In reaction mode, either hydrogen gas (H, mode) or helium
gas (He mode) is used as a reaction gas.

Even using reaction mode (H, mode and He mode) is used, if tuning is done in the
standard mode beforehand, tuning can be completed easily just by a partial change
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of the lens voltage. Adjustment of the reaction gas flow rate is done by measuring
the flow rate correlation of the BEC (background equivalent concentration) with a
blank solution and a standard solution. This is described below.

It is described for adjusting the sensitivity of the Agilent 7500ce for the next 3
modes in this section.

» Standard Mode
* Reaction Mode (H, Mode)
¢ Reaction Mode (He Mode)

Once a tuning parameter is determined, and a matrix sample is not introduced, only
a fine adjustment of voltage, flow rate, etc. is needed for daily tuning.

It is good practice for tuning parameter to be saved under different file names after
tuning in each mode.

Standard Mode (When Reaction Gas is Not Used)

Tune according to the function of each parameter above (Page 4-48) and the table of
each parameter's value.

It is also possible to tune in standard mode by using Autotune (Page 4-102).
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Typical values of Tuning Parameters in the Standard Mode
(with ShieldTorch, Micro Mist Nebulizer)

Parameter Typical Value Adjustment
RF Power (W) 1500 Normally used 1500
Sampling Depth (mm) 8 7 to 10
Carrier Gas (L/min) 0.9 Normally used 0.9
Makeup Gas (L/min) 0.15 0.1t00.3
PeriPump 1 (rps) 0.1
S/C temp (°C) 2 Normally used at 2°C
Extract 1 (V) 4.0 2t06
Extract 2 (V) -140 -140 to -110
Omega Bias-ce (V) =22 -30to -16
Omega Lens-ce (V) 1.2 -2t03
Cell Entrance (V) -26 -40 to -20
QP Focus (V) 2 2to4
Cell Exit (V) -30 -45 to -20
OctP RF (V) 150 100 to 200
OctPBias (V) -6 -12to -6
QP Bias (V) -3 -5t0-3

(3V positive than OctP Bias)

Typical values of Sensitivity (Standard Mode)

Mass Count/1 ppb RSD
Integration time = 0.1 sec.

TLi > 2000 <15%

89y >6000 <15%

2057 >3000 <15%
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H, Mode (When Hydrogen is used as Reaction Gas)
It is recommended to tune in H, mode after tuning in standard mode.

Autotune cannot be used in H, mode

The following is an example of the sensitivity tuning method in the H, mode. This
is assuming that tuning in the standard mode is completed. First, tune the lens
voltage under the appropriate H, flow rate, and then adjust the H, flow rate.

1 Adjustment of Lens Voltage
a. Save the tuning parameters in standard mode.

b. Aspirate the tuning solution and confirm that Co (59 amu), Y (89 amu), and
T1 (205 amu) show normal 7500ce counts on the ICP-MS
Tuning-Sensitivity Window.

c. Turn Reaction Mode Check Box ON and set the value to 5 mL/min. for the
H, Gas flow.

d.Set the QP Focus to -15V, the OctP Bias to -18V, and the QP Bias to -16V.
Use the values from Standard Mode for the following parameters;

* RF Power

* Sampling Depth
e Carrier Gas

* Makeup Gas

e Torch-H, V

* Extract 1

* Extract 2

* Omega Bias -ce
* Omega Lens-ce
* OctP RF

e.Maximize the sensitivity of Y (89 amu) by adjusting Cell Entrance, QP
Focus, and Cell Exit. If the sensitivity is low, change the Cell Exit to a lower
voltage. In this case, sometimes, the background may increase. Monitor the
background when adjusting.

f. Adjust the Makeup Gas and choose a value that gives maximum sensitivity.

g.Readjust the Cell Entrance, QP Focus, and Cell Exit to obtain best
sensitivity.
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h.(Background Check) Aspirate fresh DI water and measure the background
of mass (56 amu and 78 amu), which is to be measured in H, mode. If the

count of 56 amu and 78amu is too high, increase 0.4 mL/min of H, flow rate,
and then repeat step e to step g.

Typical values of Tuning Parameters in the H, Mode
(with ShieldTorch, MicroMist Nebulizer)

Parameter Typical Value Adjustment
RF Power (W) 1500 Normally used 1500
Sampling Depth (mm) 8 7to 10
Carrier Gas (L/min) 0.9 Normally used 0.9
Makeup Gas (L/min) 0.15 0.1t00.3
PeriPump 1 (rps) 0.1
S/C temp (°C) 2 Normally used at 2°C
Extract 1 (V) 4.0 2t06
Extract 2 (V) -140 -140to -110
Omega Bias-ce (V) -22 -30to -16
Omega Lens-ce (V) 1.2 -2t03
Cell Entrance (V) -26 -40 to -20
QP Focus (V) -15 -20to 0
Cell Exit (V) -30 -80 to -20
OctP RF (V) 150 100 to 200
OctPBias (V) -18 Normally used -18
QP Bias (V) -3 -Normally used -16
H, Gas (ml/min) 5 3t06

Typical values of Sensitivity (H, Mode)

Mass Count/1 ppb RSD
Integration time = 0.1 sec.

89y >2000 <15%

2 Adjustment of H, gas flow
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The higher the flow of H, gas, the lower the intensity of the sample and the
background. Adjust the flow in order to make the background low enough and
to get a necessary level of sensitivity. To optimize the flow rate of H, gas use
the ICP-MS Tuning-Reaction Gas Window as follows:

1) Select Tune>>Reaction Gas in the ICP-MS Tuning Window.
The ICP-MS Tuning-Reaction Gas Window will appear.

In this window, the data of the tuning and blank solutions are collected as the gas
flow change. The Graph button will produce a graph of the sensitivity and BEC
(Background Equivalent Concentration). This graph will help to determine the
flow rate of H, gas.

[l 1CP-MS Tuning - Reaction Gas ATUNE.U [_[O]x]
Fle Iune Acq Farams Melers MaintenanceLog Help
= L =
=SSk 2|
niz: s3] 89 [ 205 [ ]
Range: [ 1000[*#| [1000[¥2] [ 1000[22] Cheek Coun|
Count: Ramp Flow
n: s
ConclUnitpph =] Graph
Cunent Solution: € Blank @ s o blie
. . [7 Auto Vert. Range
Min mlmin|_Enter_| Integration Time: D10 sec Help

NS |
Min : 0.0 - 9.9 [ mL/min ]
~Ramp Flow
© H2 Gas € He Gas @ Optional Gas

Flow Rate: [IITE[0.0 —  Max[5.0 Step [0.50 | mL/min

r~ Tuning P,
R ion Cell

’V HZ Gas: mL/min He Gas: mL/min  Optional Eas:|:| % PeriPump 1: ps

Reaction Gas Tuning Window
2) Aspirate the tuning solution.
3) Set the mass number and integration time by selecting Acq.Params.

4) Input the concentration of each mass number of the tuning solution in Std
Conc Text Box and select the concentration unit in Conc Unit.

5) Select Std (standard solution) in Current Solution.

6) Select H, Gas in the Ramp Flow group and input the minimum value,
maximum value, and the step size of the H, gas flow rate to adjust the Flow
Rate.
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7) Display the signals by clicking the Check Count button and confirm that the
signal is stable. At this time, the flow rate of the H, gas doesn't change. Click
the Stop button after confirming signal stability.

8) Click the Ramp Flow button. Sensitivity data is collected by changing the H,
gas within the flow rate range that was previously set. The message will be
displayed on the message line after the data collection is complete.

9) When the previous step has finished, aspirate fresh DI water or nitric acid
solution (blank solution) whose concentration is the same as the tuning
solution.

10)Select Blank (blank solution) in Current Solution.

11) Display the signal by clicking the Check Count button and confirm that the
signal is at a normal background level replacing the solution. Ifit's not low
enough, wait until it falls. At this time, the flow rate of the H, gas doesn't
change. Click the Stop button once confirming an acceptable background
level.

12)Click the Ramp Flow button. The background data is collected by adjusting
the H, gas within the flow rate range that was previously set. A message will
be displayed on the message line after the data collection is complete.

13) After collecting data from both the tuning and blank solutions, click the Graph
button to view the result.

14)The Reaction Gas Graph Dialog Box will appear. In the dialog box, the
sensitivity and the BEC (Background Equivalent Concentration) of the tuning
and blank solution, for the different flow rates of H, gas, are plotted each mass
measured. Examine this graph and determine the best sensitivity and flow rate
of the H, gas while satisfying the BEC.
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Reaction Gas Graph Dialog Box

The Reaction Gas Report will appear when you click the Tabulate button in the
ICP-MS Tuning-Reaction Gas Window.

15)Click the Close button, close the Reaction Gas Graph Dialog Box, and return
to the ICP-MS Tuning-Reaction Gas Window.

16)Input the flow rate of H, gas determined in step 14) in the H, Gas Text Box in
the Tuning Parameters. The optimization of H, gas is now complete.

The blank solution can be measured before the tuning solution.

Previous data will be overwritten once the Ramp Flow starts. To keep the previous
data, print the graph and save the table beforehand.

It is good practice for the tuning parameter to be saved under a different file name
from a standard mode tuning file.
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NOTE Once the parameter of the reaction gas flow rate is tuned; only a fine adjustment of
the flow rate is enough for daily tuning.

He Mode (When Helium is used as the Reaction Gas)
It is recommended to tune in He mode after tuning in H, mode.
Autotune cannot be used in He mode.

The following is an example of the sensitivity adjustment method in He mode: This
assumes that adjustment in H, mode is complete. First, tune the lens voltage with an
appropriate He flow, and then adjust the He flow for optimum conditions.

1 Adjustment of lens voltage
a. Save the tuning parameters from H, mode.

b. Aspirate the tuning solution and confirm that Co (59 amu), Y (89 amu), and
T1 (205 amu) show normal counts in the ICP-MS Tuning-Sensitivity
Window.

¢. Turn Reaction Mode Check Box ON and set the value 3.5 mL/min. for the
He Gas flow rate.

d.Check the sensitivity. If the sensitivity is not enough, tune same as H, mode.
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Typical values of Tuning Parameters in the He Mode
(with ShieldTorch, Micro Mist Nebulizer)

Parameter Typical Value Adjustment
RF Power (W) 1500 Normally used 1500
Sampling Depth (mm) 8 7to 10
Carrier Gas (L/min) 0.9 Normally used 0.9
Makeup Gas (L/min) 0.15 0.1t00.3
PeriPump 1 (rps) 0.1
S/C temp (°C) 2 Normally used at 2°C
Extract 1 (V) 4.0 2t06
Extract 2 (V) -140 -140 to 0-110
Omega Bias-ce (V) -22 -30to -16
Omega Lens-ce (V) 1.2 -2t03
Cell Entrance (V) -26 -40 to -20
QP Focus (V) -15 -20to 0
Cell Exit (V) -30 -80 to -20
OctP RF (V) 150 100 to 200
OctPBias (V) -18 Normally used -18
QP Bias (V) -16 -Normally used -16
He Gas (ml/min) 35 2.5t05.5

Typical values of Sensitivity (He Mode)

Mass Count/1 ppb RSD
Integration time = 0.1 sec.

59¢o > 1000 <15%

2 Adjustment of He gas flow rate

The higher the flow of He gas, the lower the intensity of the sample and
background. Adjust the flow in order to make the background low enough and
to get a necessary level of sensitivity. To optimize the flow of He use the
ICP-MS Tuning-Reaction Gas Window as follows:
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1) Select Tune>>Reaction Gas in the ICP-MS Tuning Window.
The ICP-MS Tuning-Reaction Gas Window will appear.

In this window, the data of the tuning and blank solutions are collected as the gas
flow rates change. The Graph button will produce a graph of the sensitivity and
BEC (Background Equivalent Concentration). This graph will help to determine
the flow rate of He gas.

[I}ICP-MS Tuning - Reaction Gas ATUNE.U M= B
File Tune Acq Params Meters MaintenancsLoa Help
g
SlulEF === & 2
———
wiz: 5a[] 89 [ 205 []
Range: [ 1000[¥3] [1000[¥3] [ 1000[33] _Check Cout|
Count: Ramp Flow
n Ston
Std Cone i3] Repan
Conc Unit: _ Graph
Current Solution: Blank @ 5ud e
) . [V Auto Vert. Range
Hin "'U"""ﬂl Integration Time: 010 sec Help
V| i
Min - 0.0 - 9.9 [ mL/min |
~Ramp Flow
' H2 Gas & He Gas & Dptional Gas
Flow Rate: [EE[00 | — Max[50 | Step[050  |mL/min
- Tuning P,
Reaction Cell
( H2 Gas: mL/min He Gas: wL/min  Optional Gas:[___| % PeiiPump 1:[0.15_| 1ps

Reaction Gas Tuning Window
2) Aspirate the tuning solution.
3) Set the mass number and integration time by selecting Acq.Params.

4) Input the concentration of each mass number of the tuning solution in the Std
Conc Text Box and select the concentration unit in Conc Unit.

5) Select Std (standard solution) in Current Solution.

6) Select He Gas in the Ramp Flow group and input the minimum value,
maximum value, and the step size of the He gas flow rate to adjust the Flow
Rate.

7) Display the signals by clicking the Check Count button and confirm that the
signal is stable. At this time, the flow rate of He gas doesn't change. Click the
Stop button after confirming signal stability.
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8) Click the Ramp Flow button. Sensitivity data is collected by changing the He
gas within the flow rate range that was previously set. A message will be
displayed on the message line after the data collection is complete.

9) When the previous step has finished, aspirate fresh DI water or nitric acid
solution (blank solution) whose concentration is the same as the tuning
solution.

10)Select Blank (blank solution) in the Current Solution.

11) Display the signal by clicking the Check Count button and confirm that the
signal is at a normal background level after replacing the solution. If it's not
low enough, wait until it falls. At this time, the flow rate of He gas doesn't
change. Click the Stop button after confirming an accepted background level.

12)Click the Ramp Flow button. The background data is collected by adjusting
the He gas within the flow rate range that was previously set. A message will
be displayed on the message line once the data collection is complete.

13) After collecting data from both the tuning and blank solutions, click the Graph
button to view the result.

14)The Reaction Gas Graph Dialog Box will appear. In the dialog box, the
sensitivity and BEC (Background Equivalent Concentration) of the tuning
solution and blank solution, for the different flow rates of He gas, are plotted
for each mass measured. Examine this graph and determine the best sensitivity
and flow rate of He gas while satisfying the BEC.
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Reaction Gas Graph Dialog box

NOTE The Reaction Gas Report will appear when you click the Tabulate button in the
ICP-MS Tuning-Reaction Gas Window.

15)Click the Close button, close the Reaction Gas Graph Dialog Box, and return
to the ICP-MS Tuning-Reaction Gas Window.

16)Input the flow rate of He gas determined in step 14) in the He Gas Text Box in
the Tuning Parameters. The optimization of He gas is now complete.

NOTE The blank solution can be measured before the tuning solution.

NOTE Previous data will be overwritten once the Ramp Flow starts. To keep the previous
data, print the graph and save the table beforehand.

NOTE He mode is effective to decrease polyatomic ions produced from a sample matrix
such as ClO, NaAr, and ArCl.
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It is good practice for the tuning parameter to be saved under a different file name
from a standard mode or H, mode tune file.

Once the parameter of the reaction gas flow rate is tuned; only a fine adjustment of
the flow rate is needed for daily tuning.

Reducing Oxide Ions

The reason for tuning to reduce Oxide ions is the same as other Agilent 7500 series.
For details, refer to “Reducing Oxide Ions” on page 4-12.

The typical value of oxide ions is less than 10% in standard mode.

Reducing Doubly Charged Ions

The reason tuning to reduce Doubly Charged ions is the same as other Agilent 7500
series. For details, refer to “Reducing Doubly Charged lons” on page 4-15.

The typical value of doubly charged ions is less than 10% in standard mode.

Scan of the Octopole

Generally, the RF voltage of the Octopole is fixed at a certain value, this has no
effect for selecting the mass of an element to be measured. However, when an
element of low mass is measured with higher sensitivity, the RF voltage of the
Octopole can be scanned by working with the Q-pole Scan. Be careful about the
stability of signals because the scan of Octopole may increase the factors to make
the instrument unstable.

Scan line of RF voltage

Scan of the Octopole RF voltage will have a scan line as shown in the following
figure. The RF voltage will rise in proportion to the mass on the low mass side the
voltage will be constant on masses number larger than the bend mass number.

If the Octopole is not scanned, the voltage will be constant (OctP RF) on all the
mass numbers.
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RF Voltage

OctP RF
(Tuning parameter)

Ramp Offset

QP Mass
Bend Mass

Scan line of Octopole

Three parameters are used to determine this scan line:
¢ Ramp Offset: The Offset voltage of the RF voltage in the mass portion area.

¢ Bend Mass: The Mass number moving from the mass portion area to the constant
voltage area.

¢ OctP RF: The RF voltage in the constant mass area.
OctP RF can be set in tuning parameters in the ICP-MS Tuning Window.

To enable the scan and set the two remaining parameters you use the Octopole
Setup Dialog Box.

To set these parameters, carry out the following steps:

Select Instrument>>Instrument Control in the ICP-MS Top Window, and display
the ICP-MS Instrument Control Window

Select Maintenance>>Octopole in the Instrument Control Window.

The Octopole Setup Dialog Box will appear.
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Octopole Setup Dialog Box

3 Set each parameter necessary to scan the Octopole

* Enable Scan: To scan, input a check mark in this check box. If there is no check
mark in the check box, Octopole will not be scanned. Usually, leave the check
box blank.

* Ramp Offset: Input the offset voltage of the RF voltage in the mass portion area.
The range is 30V to 200V. Input a value lower than the OctP RF in the tuning
parameter.

* Bend Mass: Input the mass number moving from the mass portion area to the
constant voltage area. The range is 1 amu to 260amu. The Mass number input in
the bend mass will be included in the constant voltage area. To make all the mass
range the mass portion area, input 260 amu.

4 Click OK after finishing the parameter setting.

The setting is complete and the Octopole Setup Dialog Box closes.
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Tuning for Sensitivity (Agilent 7500cs)

Adjust sensitivity of elements to be measured obtain high stable signals over the
whole mass range. The standard tuning solution is a 1% nitric acid solution
containing 1 ng/mL (ppb) of each of the following: Li, Co, Y, Ce, and TI.

When using the Agilent 7500a refer to “Tuning for Sensitivity (Agilent 7500a)” on
page 4-4.

When using the Agilent 7500ce, refer to “Tuning for Sensitivity (Agilent 7500ce)”
on page 4-39.

CAUTION Whenever the Agilent 7500cs is used, the ShieldTorch must be installed in it. For
installation of the ShieldTorch, refer to the Agilent 7500 ICP-MS Hardware Manual.

Adjust sensitivity using the following steps:
1 Select Instrument>>Tune in the ICP-MS Top Window.
The ICP-MS Tuning-Sensitivity Window will appear.
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ICP-MS Tuning-Sensitivity Window
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Select Tune>>Acq. Params.
The Acquisition Parameters-Sensitivity Dialog Box will appear.

Use this dialog box to set or change the masses you want to view, the integration
time, or the ratio of any two channels. You can also display the ratio of signal
strengths of any two selected masses.

This dialog box also allows you to select the channels to be displayed on the
ICP-MS Tuning - Sensitivity window, the tuning parameters to be indicated in the
tree display, and the channels to be plotted on the graph.

Acq. Parameters - Sensitivity x|

Mass o Ratio Displayed Tune Parameters

§ [ A
| e EER I
W Chareld [55 /[ Fial
I Channeld  [T40

IV Charnnels  [205

Plasma Parameters
Lenses

Pole Parameters
Detector Parameters

I~ Chanrels  [156

/
/
’
I~ Chamnelz  [i0 ¢[lan T Pt
I Cherres [5 7
I Chanels [T/
I Chamnelto o7 ¢ T Pt
I~ Chamnentt [i5 ¢ T P
I~ Chamneni2 [0 ¢ ¥ Pt
Cooherrers [ A R
Cocharrertd [ /[ T F
I charnetis [ /[ T i

Integration Time: (0,10 sec

oK | Eancell Help |

Acquisition Parameters-Sensitivity Dialog Box

To use tuning parameter settings from a previous tuning session as a starting point for
this session, refer to “Creating and Using a Tune File” on page 4-99.

Select the check boxes of the channels to be displayed on the ICP-MS Tuning -
Sensitivity window.

Enter the values of the masses in the left-side boxes under “Mass or Ratio.”

To set a strength ratio, type the mass values in the right-side boxes under “Mass
or Ratio.”

Enter the data collection time (integration time) for each mass in the Integration
Time: text box

Generally, set 0.1 seconds per one mass value.
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Select the Plot check boxes of the channels to be displayed on the graph in the
ICP-MS Tuning - Sensitivity window.

In the Displayed Tuning Parameters tree display, select the check boxes of the
tuning parameters to be displayed in the ICP-MS Tuning - Sensitivity window.

Parameters can be displayed or hidden by clicking on the [+]/[-] box.
Clicking on a parameter check box will alternately select or deselect the parameter.

A parameter in gray indicates that only some of the parameters contained within are
selected.

Click OK.

Clicking OK closes the Acquisition Parameters - Sensitivity window and displays
the entered settings in the ICP-MS Tuning - Sensitivity window.

Put the sample uptake tube into the tuning solution.
Wait for the uptake of the sample to the nebulizer.

Click Start to monitor the Agilent 7500’s signal and view the numerical values in
the real-time display.

As the signal appears, ChemStation inserts numerical values for the count, mean,
RSD, and ratio.

The window includes a box for a real-time display of the instrument's signal. The
box contains up to 200 data points. The current counts of each mass are given, the
mean and RSD (relative standard deviation) of the signal are given for the data
points shown in the display.

When you check Auto Vert. Range check box, the vertical range of the real-time
display is automatically adjusted.

You can print a copy of the real-time display at any time during the tuning procedure.
See “Generating a Tune Report” on page 4-97.

Adjust the tuning parameters if necessary.

Tuning parameters are shown in the tree display on the left side of the window.
Parameters can be displayed or hidden by clicking on the [+]/[-] box.

Indicated on the right side of each parameter in [ ] are the adjustment value and the
pre-adjustment numerical value (value stored in the tune file).
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Clicking on a parameter will cause a text box or a scroll bar to appear at the lower
center section of the window. Use one of the following methods to set a parameter
value.

» Enter a new parameter value in the text box (next to the parameter you want to
change or above the scroll bar).

* Click the right or left arrow at the end of the scroll bar (a), which changes the
parameter value by small increments.

¢ Click the scroll bar (b), which changes the parameter value by larger increments.

* Click Apply to set the adjusted parameter value.
Clicking Cancel will cause the pre-adjustment parameter value (value stored in
the tune file) to be set.

Extract 1 I A W Enter

“E’}in EDDD‘MK N\

Adjust the tuning parameters until the signal appears constant and the numerical
values meet performance requirements. The performance specification depends on
the application.

For the workings of each tuning parameter, refer to “Each Parameter's Function” on
page 4-66.

Use care when adjusting values by clicking the scroll bar or entering a new value in
the box above the scroll bar. Changing parameter values too quickly can cause
extreme changes in the Agilent 7500 and can alter its performance over time. In most
cases, you should adjust the tuning parameters by clicking the arrows at the end of
the scroll bar.

To display all the tuning parameters, check Advanced Setting to ON.

Click Stop to stop the display.

ChemStation freezes the real-time display until you click Start. When you click
Start, the display clears and starts again.
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Each Parameter's Function

The working of each parameter used for sensitivity adjustment is described below.

The Agilent 7500cs has four modes: Standard Mode, which does not use a reaction
gas Reaction Mode, which uses hydrogen (H,) gas or helium (He) gas as a reaction
gas and Cool Mode For information on sensitivity adjustment in each mode, refer to
“Information on Sensitivity Adjustment” on page 4-70.

Plasma Condition

RF Power

It controls the RF power supplied to the load coil. A higher RF power increases
the sensitivity and reduces oxide and doubly charged ions. However, the
sensitivity of lighter masses may be decreased when the RF power is too high.

RF Matching

Adjusts reflected RF returned from the load coil.

To reduce the reflected power, use of the automatic adjustment function is
recommended. To use the automatic adjustment function, select Tune>>RF
Matching on the Tuning window, and then follow the displayed dialog box.

If you adjust the RF Matching manually, use only the scroll arrows to change this
value. If you click on the scroll bar itself, the instrument will turn off the plasma.
Adjust until the RF reflected power meter reads as low as possible. Standard value
for RF matching is approximately 1.6 to 2.0 V.

Smpl Depth

It controls the distance between the edge of the load coil and the tip of the
sampling cone. A shorter sampling depth increases sensitivity, but the oxide level
increases as well.

Torch-H, Torch-V

It adjusts the torch position. The Torch-H and Torch-V parameters measure the
horizontal and vertical movement of the torch relative to the interface. Adjust to
get the highest sensitivity for all masses. When the sampling depth is changed,
adjustment of the Torch-H/V will be required. If these parameters are changed
using the software scroll bar, the plasma may turn off. Use only the scroll arrows.

Carrier Gas

It controls the nebulization efficiency of a sample and the sample uptake rate
when self-aspiration is applied. Both high gas flow and the low gas flow causes
signal instability when using the Micro Flow Nebulizer (100 uL/min). In general,
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a gas flow of 0.8 L/min.

Makeup Gas

Makes up Ar gas into the spray chamber and is mixed with the carrier gas. When
the Ar gas supply pressure is not high enough to get a sufficient carrier gas flow,
the makeup gas is used.

Optional Gas (option)
When the optional gas line is added, it is possible to introduce a gas other than
argon. (e.g. introduction of oxygen etc. when measuring organic solvent)

PeriPump 1

Controls a sample uptake rate and the drain from the spray chamber. It affects
sensitivity, stability of signal, and oxide and doubly charged formation. Higher
speed increases sensitivity, but too high speed, decreases sensitivity. Higher
speed increases oxide and doubly charged ions.

drain the sample from the spray chamber, if this is not optimized the spray chamber

CAUTION 2 Even when self-aspiration is used for sampling, the PeriPump 1 must be operated to

will fill with sample solution.

PeriPump 2 (option)
It can be used when a second (optional) peristaltic pump is installed on the
ICP-MS. It is possible to shorten the rinse time or the sample uptake time.

S/C Temp

Controls the temperature of the spray chamber. Lowering the spray chamber
temperature causes the sample vapor temperature to lower and removes more
water, thus, reducing the oxide levels. It should be set at 2 °C for aqueous sample

to avoid ice formation. When aspirating organic solvents run the chamber at -5
°C.

Ion Lens

Extract 1

It extracts ions from the plasma to accelerate them toward the Einzel lens. Adjust
to get enough sensitivity for all masses. This is lens that needs the most
frequently adjusted everyday.

In order to get maximum sensitivity, adjust between 4 V and 8 V. An element of
low mass gets maximum sensitivity at low voltage. On the other hand, an
element of high mass number gets maximum sensitivity at high voltage.
Therefore, select the appropriate voltage. Even with the voltage around -100V,
high sensitivity can be obtained. However, the background of polyatomic ions
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may be high in reaction mode (H, mode or He mode)

e Extract 2
It focuses the ion beam from the extraction lens. An element of low mass gets
maximum sensitivity at low voltage. On the other hand, an element of high mass
gets maximum sensitivity at high voltage. Therefore, set a value to get optimum
sensitivity foe the whole mass range.

* Omega Lens-cs
Separating the ions from photon and introduce the ions to the Reaction Cell.
Adjusts to get good sensitivity for all masses.

* Omega Bias-cs
Provides the same potential at the entrance and exit of the Omega lens block. It
must be used at voltages more positive than -40V. The more negative voltage, the
higher the sensitivity, but the background might increase.Cell Focus
Locates on the first lens of the Reaction Cell. The voltage is set to OV at all times.
This lens is not displayed as a tuning parameter.

* Cell Entrance
Adjust to get enough sensitivity for all masses. It is necessary to set a lower
voltage than the OctP bias. If the voltage is set higher than the OctP bias,
polyatomic ions may increase on some specific masses.

* QP Focus
Decelerates and focuses the ions and introduces the ions to the Q-pole. Adjust to
get good sensitivity for all masses.

* Cell Exit
Adjust to get enough sensitivity for all masses in standard mode. There is an
optimum value near the OctP bias. If the OctP bias voltage is changed, the cell
exit value also needs to be simultaneously changed by the same degree.

* Plate Bias
It re-focuses the ion beam. This lens is set to the same voltage of Cell Exit
automatically.

e OctP RF
Adjust to get enough sensitivity for all masses. A typical range is from 150 V to
200 V. An element of low mass gets maximum sensitivity at low voltage. On the
other hand, an element of high mass gets maximum sensitivity at high voltage.

e OctP Bias
Adjust to get enough sensitivity for all masses. The optimum value in standard
mode is different from that in reaction mode and cool mode.
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QP Bias

It controls the speed of ions when an element ion passes through the Q-Pole and
prevents polyatomic ions of low energy from passing. When peak shape and
resolution are not good, adjust it up to -2 V.

QP bias needs to be more positive than the OctP bias by the value shown as
below:

* Instandard mode: 2 to 4 V (Block polyatomic ions produced from the residual
gas in the ion lens chamber.)

* Inreaction mode: 1to 2 V (Block polyatomic ions produced from the residual
gas in the ion lens chamber and the Ar-related polyatomic ions, which lost
energy by reaction. If the QP Bias is set to a high voltage, the sensitivity will
also decrease.)

Reaction Cell

Reaction Mode

Switch between standard mode, cool mode and reaction mode. When a check
box is ON, it is in reaction mode and when a check box is OFF, it's in standard
mode, cool mode

H, Gas

Adjust the flow rate of hydrogen gas (H,) used as the reaction gas. The higher
the flow rate of H, gas, the lower the sensitivity of a sample and the intensity of
the background. Adjust the flow rate in order to make the background low
enough and to get the necessary level of sensitivity.

He Gas

Adjust the flow rate of helium gas (He) used as the reaction gas. The higher the
flow rate of He gas, the lower the sensitivity of a sample and the intensity of the
background. Adjust the flow rate in order to make the background low enough
and to get the necessary level of sensitivity.

Optional Gas (option)
On the Agilent 7500cs, if an optional gas line is added other than H, gas and He
gas, another type of gas can be introduced.
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Information on Sensitivity Adjustment

The Agilent 7500c¢s can be used with no gas (standard mode, cool mode) or may use
a reaction gas (reaction mode). In reaction mode, either hydrogen gas (H, mode) or
helium gas (He mode) is used as a reaction gas.

Even using reaction mode (H, mode and He mode) is used, if tuning is done in the
standard mode beforehand, tuning can be completed easily just by a partial change
of the lens voltage. Adjustment of the reaction gas flow rate is done by measuring
the flow rate correlation of the BEC (background equivalent concentration) with a
blank solution and a standard solution. This is described below.

In the cool mode, tuning is executed with the cool plasma condition which has the
cooler plasma temperature.

It is described for adjusting the sensitivity of the Agilent 7500cs for the next 4
modes in this section.

* Standard Mode (Page 4-70)

* Reaction Mode (H, Mode) (Page 4-72)
* Reaction Mode (He Mode) (Page 4-77)
¢ Cool Mode (Page 4-82)

Once a tuning parameter is determined, and a matrix sample is not introduced, only
a fine adjustment of voltage, flow rate, etc. is needed for daily tuning.

It is good practice for tuning parameter to be saved under different file names after
tuning in each mode.

For the ShieldTorch and Cool Plasma, refer also to the "Agilent 7500 ICP-MS Option
Instruction Manual".

Standard Mode (When Reaction Gas is Not Used)

Tune according to the function of each parameter above (Page 4-66) and the table of
each parameter's value.

It is also possible to tune in standard mode by using Autotune (Page 4-102).
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Typical values of Tuning Parameters in the Standard Mode
(with ShieldTorch, Micro Flow Nebulizer, self-aspiration)

Parameter Typical Value Adjustment
RF Power (W) 1500 Normally used 1500
Sampling Depth (mm) 8 7to 10
Carrier Gas (L/min) 0.8 0.6t0 1.0
Makeup Gas (L/min) 0.45 0.3t00.7
PeriPump 1 (rps) 0.1
S/C temp (°C) 2 Normally used at 2°C
Extract 1 (V) 54 4t08
Extract 2 (V) -100 -150 to -60
Omega Bias-cs (V) -32 -45 to -25
Omega Lens-cs (V) 8.6 5to 10
Cell Entrance (V) -26 -40 to -20
QP Focus (V) 2 -2t05
Cell Exit (V) -30 -45 to -20
OctP RF (V) 150 100 to 200
OctPBias (V) -6 -12to -6
QP Bias (V) -3 -5t0-3
Typical values of Sensitivity (Standard Mode)
Mass Count/1 ppb RSD
Integration time = 0.1 sec.
TLi > 4000 <15%
89y >12500 <15%
2057y >6000 <15%
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H, Mode (When Hydrogen is used as Reaction Gas)
It is recommended to tune in H, mode after tuning in standard mode.
Autotune cannot be used in H, mode

The following is an example of the sensitivity tuning method in the H, mode. This
is assuming that tuning in the standard mode is completed. First, tune the lens
voltage under the appropriate H, flow rate, and then adjust the H, flow rate.

1 Adjustment of Lens Voltage
a. Save the tuning parameters in standard mode.

b. Aspirate the tuning solution and confirm that Co (59 amu), Y (89 amu), and
Tl (205 amu) show normal 7500cs counts on the ICP-MS
Tuning-Sensitivity Window.

¢. Turn Reaction Mode Check Box ON and set the value to 4.5 mL/min. for
the H, Gas flow.

d.Enter the typical tune value for each parameter. But use the values from
Standard Mode for the following parameters;

* RF Power

* Sampling Depth
e Carrier Gas

* Makeup Gas

e Torch-H, V

* Extract 1

* Extract 2

e. Maximize the sensitivity of Y (89 amu) by adjusting Omega Lens-cs, QP
Focus, and OctP RF.

f. Adjust the Makeup Gas and choose a value that gives maximum sensitivity.
g.Readjust the Omega Lens-cs, QP Focus, and OctP RF to obtain best
sensitivity.

h.(Background Check) Aspirate fresh DI water and measure the background
of mass (56 amu), which is to be measured in H, mode. If the count of 56
amu is too high, increase 0.4 mL/min of H, flow rate, and then repeat step e
to step g.
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i. If the sensitivity is low, change the Omega Bias-cs and the Cell Exit to a

lower voltage. In this case, sometimes, the background may increase.
Monitor the background when adjusting.

Typical values of Tuning Parameters in the H, Mode
(with ShieldTorch, Micro Flow Nebulizer, self-aspiration)

Parameter Typical Value Adjustment
RF Power (W) 1500 Normally used 1500
Sampling Depth (mm) 8 7to 10
Carrier Gas (L/min) 0.8 0.6t0 1.0
Makeup Gas (L/min) 0.45 0.3t00.7
PeriPump 1 (rps) 0.1
S/C temp (°C) 2 Normally used at 2°C
Extract 1 (V) 54 4t08
Extract 2 (V) -100 -150 to -60
Omega Bias-cs (V) -40 -50to -30
Omega Lens-cs (V) 8.6 5to 10
Cell Entrance (V) -30 -50 to -30
QP Focus (V) -12 -20to 0
Cell Exit (V) -40 -80 to -20
OctP RF (V) 180 100 to 200
OctPBias (V) -18 Normally used -18
QP Bias (V) -3 -Normally used -16
H, Gas (ml/min) 4.5 3t06

Typical values of Sensitivity (H, Mode)

Mass Count/1 ppb RSD
Integration time = 0.1 sec.

59¢o > 1500 <15%

89y >8000 <15%

2057y >7000 <15%
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2 Adjustment of H, gas flow

The higher the flow of H, gas, the lower the intensity of the sample and the
background. Adjust the flow in order to make the background low enough and
to get a necessary level of sensitivity. To optimize the flow rate of H, gas use
the ICP-MS Tuning-Reaction Gas Window as follows:

1) Select Tune>>Reaction Gas in the ICP-MS Tuning Window.

The ICP-MS Tuning-Reaction Gas Window will appear.

In this window, the data of the tuning and blank solutions are collected as the gas
flow change. The Graph button will produce a graph of the sensitivity and BEC
(Background Equivalent Concentration). This graph will help to determine the

flow rate of H, gas.

[I}ICP-MS Tuning - Reaction Gas ATUNE.U M= B
File Iune Acq Params Melers MaintenanceLog Help
= L =
2HE %
niz: s3] 89 [ 205 [ ]
Range: [ 1000[¥%| [1000[¥2| [1000[22] Hitzs (Bl
Count: Ramp Flow
n Siop
Conc Unit: _ Graph
Current Solution: € Blank @ s R
[¥ Auto Vert. Range
i in|_ Ent
Min mlmin|_Enter_| Integration Time: 0.10  sec Help
NS |
Min : 0.0 - 9.9 [ mL/min ]
~Ramp Flow
@ H2 Gas € He Gas @ Optional Gas
Flow Rate: [T [0.0 —  Max[5.0 Step [0.50 | mL/min
 Tuning P,
Reaction Cell
’V HZ Gas: mL/min He Gas: mL/min  Optional Eas:|:| % PeriPump 1: ps

Reaction Gas Tuning Window
2)
3)
4)

Aspirate the tuning solution.

Set the mass number and integration time by selecting Acq.Params.

Input the concentration of each mass number of the tuning solution in Std

Conc Text Box and select the concentration unit in Cone Unit.

5)
6)

Select Std (standard solution) in Current Solution.

Select H, Gas in the Ramp Flow group and input the minimum value,

maximum value, and the step size of the H, gas flow rate to adjust the Flow

Rate.
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7) Display the signals by clicking the Check Count button and confirm that the
signal is stable. At this time, the flow rate of the H, gas doesn't change. Click
the Stop button after confirming signal stability.

8) Click the Ramp Flow button. Sensitivity data is collected by changing the H,
gas within the flow rate range that was previously set. The message will be
displayed on the message line after the data collection is complete.

9) When the previous step has finished, aspirate fresh DI water or nitric acid
solution (blank solution) whose concentration is the same as the tuning
solution.

10)Select Blank (blank solution) in Current Solution.

11) Display the signal by clicking the Check Count button and confirm that the
signal is at a normal background level replacing the solution. Ifit's not low
enough, wait until it falls. At this time, the flow rate of the H, gas doesn't
change. Click the Stop button once confirming an acceptable background
level.

12)Click the Ramp Flow button. The background data is collected by adjusting
the H, gas within the flow rate range that was previously set. A message will
be displayed on the message line after the data collection is complete.

13) After collecting data from both the tuning and blank solutions, click the Graph
button to view the result.

14)The Reaction Gas Graph Dialog Box will appear. In the dialog box, the
sensitivity and the BEC (Background Equivalent Concentration) of the tuning
and blank solution, for the different flow rates of H, gas, are plotted each mass
measured. Examine this graph and determine the best sensitivity and flow rate
of the H, gas while satisfying the BEC.
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Reaction Gas Graph Dialog Box

The Reaction Gas Report will appear when you click the Tabulate button in the
ICP-MS Tuning-Reaction Gas Window.

15)Click the Close button, close the Reaction Gas Graph Dialog Box, and return
to the ICP-MS Tuning-Reaction Gas Window.

16)Input the flow rate of H, gas determined in step 14) in the H, Gas Text Box in
the Tuning Parameters. The optimization of H, gas is now complete.

The blank solution can be measured before the tuning solution.

Previous data will be overwritten once the Ramp Flow starts. To keep the previous
data, print the graph and save the table beforehand.

It is good practice for the tuning parameter to be saved under a different file name
from a standard mode tuning file.
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NOTE Once the parameter of the reaction gas flow rate is tuned; only a fine adjustment of
the flow rate is enough for daily tuning.

He Mode (When Helium is used as the Reaction Gas)
It is recommended to tune in He mode after tuning in standard mode.
Autotune cannot be used in He mode.

The following is an example of the sensitivity adjustment method in He mode: This
assumes that adjustment in standard mode is complete. First, tune the lens voltage
with an appropriate He flow, and then adjust the He flow for optimum conditions.

1 Adjustment of lens voltage
a. Save the tuning parameters from standard mode.

b. Aspirate the tuning solution and confirm that Co (59 amu), Y (89 amu), and
T1 (205 amu) show normal counts in the ICP-MS Tuning-Sensitivity
Window.

¢. Turn Reaction Mode Check Box ON and set the value 3.5 mL/min. for the
He Gas flow rate.

d.Enter the typical tune value of each parameter. But use the value from the
Standard Mode tune;

* RF Power

* Sampling Depth
* Carrier Gas

e Makeup Gas

e Torch-H, V

* Extract |
 Extract 2

e. Maximize the sensitivity of Co (59 amu) by adjusting the Omega Lens-cs,
QP Focus, and OctP RF.

f. Adjust the Makeup Gas and choose a value that gives maximum sensitivity.
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g.Readjust the Omega Lens-cs, QP Focus, and OctP RF to obtain best
sensitivity.

h.(Background Check) Aspirate fresh DI water and measure the background
of mass (58 amu), which is to be measured in He mode. If the count of 58
amu is too high, increase 0.4 mL/min of He flow rate, and then repeat step e
to step g.

i. If the sensitivity is low, change the Omega Bias-cs and the Cell Exit to a
lower voltage. In this case, sometimes, the background may increase.
Monitor the background when adjusting.

Typical values of Tuning Parameters in the He Mode
(with ShieldTorch, Micro Flow Nebulizer, self-aspiration)

Parameter Typical Value Adjustment
RF Power (W) 1500 Normally used 1500
Sampling Depth (mm) 8 7to 10
Carrier Gas (L/min) 0.8 0.6t0 1.0
Makeup Gas (L/min) 0.45 0.31t00.7
PeriPump 1 (rps) 0.1
S/C temp (°C) 2 Normally used at 2°C
Extract 1 (V) 54 4t08
Extract 2 (V) -100 -150 to -60
Omega Bias-cs (V) -40 -50to -30
Omega Lens-cs (V) 8.6 5to 10
Cell Entrance (V) -30 -50 to -30
QP Focus (V) -12 -20to 0
Cell Exit (V) -40 -80 to -20
OctP RF (V) 180 100 to 200
OctPBias (V) -18 Normally used -18
QP Bias (V) -16 -Normally used -16
He Gas (ml/min) 35 2.5t05.5
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Typical values of Sensitivity (He Mode)

Mass Count/1 ppb RSD
Integration time = 0.1 sec.

99Co >3000 <15%

2 Adjustment of He gas flow rate

The higher the flow of He gas, the lower the intensity of the sample and
background. Adjust the flow in order to make the background low enough and
to get a necessary level of sensitivity. To optimize the flow of He use the
ICP-MS Tuning-Reaction Gas Window as follows:

1) Select Tune>>Reaction Gas in the ICP-MS Tuning Window.
The ICP-MS Tuning-Reaction Gas Window will appear.

In this window, the data of the tuning and blank solutions are collected as the gas
flow rates change. The Graph button will produce a graph of the sensitivity and
BEC (Background Equivalent Concentration). This graph will help to determine
the flow rate of He gas.

[I}ICP-MS Tuning - Reaction Gas ATUNE.U M= B
File Tune Acq Params Meters MaintenancsLoa Help
g
SlulEF === & 2
———
wiz: 5a[] 89 [ 205 []
Range: [ 1000[¥3] [1000[¥3] [ 1000[33] _Check Cout|
Count: Ramp Flow
n Ston
S1d Conci 00| Rapon
Conc Unit: _ Graph
Current Solution: Blank @ 5ud e
) . [V Auto Vert. Range
Hin "'U"""ﬂl Integration Time: 010 sec Help
V| i
Min - 0.0 - 9.9 [ mL/min |
~Ramp Flow
' H2 Gas & He Gas & Dptional Gas
Flow Rate: [EE[00 | — Max[50 | Step[050  |mL/min
- Tuning P,
Reaction Cell
( H2 Gas: mL/min He Gas: wL/min  Optional Gas:[___| % PeiiPump 1:[0.15_| 1ps

Reaction Gas Tuning Window
2) Aspirate the tuning solution.

3) Set the mass number and integration time by selecting Acq.Params.
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4) Input the concentration of each mass number of the tuning solution in the Std
Conc Text Box and select the concentration unit in Conc Unit.

5) Select Std (standard solution) in Current Solution.

6) Select He Gas in the Ramp Flow group and input the minimum value,
maximum value, and the step size of the He gas flow rate to adjust the Flow
Rate.

7) Display the signals by clicking the Check Count button and confirm that the
signal is stable. At this time, the flow rate of He gas doesn't change. Click the
Stop button after confirming signal stability.

8) Click the Ramp Flow button. Sensitivity data is collected by changing the He
gas within the flow rate range that was previously set. A message will be
displayed on the message line after the data collection is complete.

9) When the previous step has finished, aspirate fresh DI water or nitric acid
solution (blank solution) whose concentration is the same as the tuning
solution.

10)Select Blank (blank solution) in the Current Solution.

11) Display the signal by clicking the Check Count button and confirm that the
signal is at a normal background level after replacing the solution. Ifit's not
low enough, wait until it falls. At this time, the flow rate of He gas doesn't
change. Click the Stop button after confirming an accepted background level.

12)Click the Ramp Flow button. The background data is collected by adjusting
the He gas within the flow rate range that was previously set. A message will
be displayed on the message line once the data collection is complete.

13) After collecting data from both the tuning and blank solutions, click the Graph
button to view the result.

14)The Reaction Gas Graph Dialog Box will appear. In the dialog box, the
sensitivity and BEC (Background Equivalent Concentration) of the tuning
solution and blank solution, for the different flow rates of He gas, are plotted
for each mass measured. Examine this graph and determine the best sensitivity
and flow rate of He gas while satisfying the BEC.
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Reaction Gas Graph Dialog box

NOTE The Reaction Gas Report will appear when you click the Tabulate button in the
ICP-MS Tuning-Reaction Gas Window.

15)Click the Close button, close the Reaction Gas Graph Dialog Box, and return
to the ICP-MS Tuning-Reaction Gas Window.

16)Input the flow rate of He gas determined in step 14) in the He Gas Text Box in
the Tuning Parameters. The optimization of He gas is now complete.

NOTE The blank solution can be measured before the tuning solution.

NOTE Previous data will be overwritten once the Ramp Flow starts. To keep the previous
data, print the graph and save the table beforehand.

NOTE He mode is effective to decrease polyatomic ions produced from a sample matrix
such as ClO, NaAr, and ArCl.
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NOTE It is good practice for the tuning parameter to be saved under a different file name
from a standard mode or H, mode tune file.

NOTE Once the parameter of the reaction gas flow rate is tuned; only a fine adjustment of
the flow rate is needed for daily tuning.

Cool Mode (When Reaction Gas is Not Used)
In cool mode, tuning is executed with cool plasma condition.

a. Change the measurement masses to 7 amu (Li), 59 amu (Co), and 80 amu
(background), and then introduce tuning solution.

b. Enter the typical value from the table on the next page for each parameter.
When changing the RF Power, decrease the power gradually (for example
100 W increments). If you changing the RF Power suddenly, the plasma may
turn off. If the RF Reflection Power increases, re-adjust RF Matching.

c. Adjust the Torch-H,V to maximize the sensitivity of 59 amu (Co).

d.Maximize the sensitivity of 59 amu (Co) by adjusting Extract 2, Omega
Lens-cs, QP Focus, OctP RF.

e. Make sure the background (80 amu) is low. The typical value is 50 counts at
0.1 second Integration time. If the count is too high, increase the Makeup
Gas and then repeat step d.

f. If the sensitivity is not enough, adjust the parameters as follows;
* Adjust Extract 1 and Extract 2
* Adjust Omega Lens-cs and Omega Bias-cs

* Decrease QP Bias by 1 V (If the voltage becomes lower, sensitivity will go
up, but the background will also be high.)

g.(Background Check) Introduce fresh DI water and measure 56 amu instead
of 59 amu, and make sure the background (56 amu) is low enough.

NOTE Environmental elements Fe and K can easily contaminate sample solutions, even in
clean room conditions. You should always use fresh DI water.
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Typical values of Tuning Parameters in the Cool Mode
(with ShieldTorch, Micro Flow Nebulizer, self-aspiration)

Parameter Typical Value Adjustment
RF Power (W) 600 Normally use 600
Sampling Depth (mm) 18 Normally use 18
Carrier Gas (L/min) 0.7 Normally use 0.7
Makeup Gas (L/min) 0.75 0.6to 1.2
PeriPump 1 (rps) 0.1
S/C temp (°C) 2 Normally use at 2°C
Extract 1 (V) -120 -200 to -60
Extract 2 (V) -6 -30to 5
Omega Bias-cs (V) -80 -120 to -40
Omega Lens-cs (V) 8 5to 10
Cell Entrance (V) -30 Normally use -30
QP Focus (V) -4 -10to 5
Cell Exit (V) -50 Normally use -50
OctP RF (V) 140 100 to 200
OctPBias (V) -18 -30to -10
QP Bias (V) -5 -6to -3

Typical values of Sensitivity (Cool Mode)

Mass Count/1 ppb RSD
Integration time = 0.1 sec.
59¢o > 2000 <15%
NOTE When the plasma is 600 W, the plasma may turn off when the tune file is loaded

during the transition between Standby to Analysis mode. If this happens increase the
RF power in the tune screen to 800 W and then re try plasma ignition

It is also possible to tune in cool mode by using Autotune (Page 4-102).
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It is recommended that the 2 tuning items, "EM" and "Resolution / Axis", are
executed in standard mode. Autotune is executed with higher sensitivity in standard
mode. In cool mode, execute Autotune without "EM" and "Resolution / Axis".

Reducing Oxide Ions

The reason for tuning to reduce Oxide ions is the same as other Agilent 7500 series.
For details, refer to “Reducing Oxide Ions” on page 4-12.

The typical value of oxide ions is less than 10% in standard mode.

Reducing Doubly Charged Ions

The reason tuning to reduce Doubly Charged ions is the same as other Agilent 7500
series. For details, refer to “Reducing Doubly Charged Ions” on page 4-15.

The typical value of doubly charged ions is less than 10% in standard mode.

Scan of the Octopole

Generally, the RF voltage of the Octopole is fixed at a certain value, this has no
effect for selecting the mass of an element to be measured. However, when an
element of low mass is measured with higher sensitivity, the RF voltage of the
Octopole can be scanned by working with the Q-pole Scan. Be careful about the
stability of signals because the scan of Octopole may increase the factors to make
the instrument unstable.

Scan line of RF voltage

Scan of the Octopole RF voltage will have a scan line as shown in the following
figure. The RF voltage will rise in proportion to the mass on the low mass side the
voltage will be constant on masses number larger than the bend mass number.

If the Octopole is not scanned, the voltage will be constant (OctP RF) on all the
mass numbers.
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RF Voltage

OctP RF
(Tuning parameter)

Ramp Offset

QP Mass
Bend Mass

Scan line of Octopole

Three parameters are used to determine this scan line:
¢ Ramp Offset: The Offset voltage of the RF voltage in the mass portion area.

¢ Bend Mass: The Mass number moving from the mass portion area to the constant
voltage area.

¢ OctP RF: The RF voltage in the constant mass area.
OctP RF can be set in tuning parameters in the ICP-MS Tuning Window.

To enable the scan and set the two remaining parameters you use the Octopole
Setup Dialog Box.

To set these parameters, carry out the following steps:

Select Instrument>>Instrument Control in the ICP-MS Top Window, and display
the ICP-MS Instrument Control Window

Select Maintenance>>Octopole in the Instrument Control Window.

The Octopole Setup Dialog Box will appear.
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Octopole Setup x|

™ Enable Scan

Ramp Offsst 300
BendMasz [ o,

Octopole Matchingl Enter |

Cancel | Help |

Octopole Setup Dialog Box

3 Set each parameter necessary to scan the Octopole

* Enable Scan: To scan, input a check mark in this check box. If there is no check
mark in the check box, Octopole will not be scanned. Usually, leave the check
box blank.

* Ramp Offset: Input the offset voltage of the RF voltage in the mass portion area.
The range is 30V to 200V. Input a value lower than the OctP RF in the tuning
parameter.

* Bend Mass: Input the mass number moving from the mass portion area to the
constant voltage area. The range is 1 amu to 260amu. The Mass number input in
the bend mass will be included in the constant voltage area. To make all the mass
range the mass portion area, input 260 amu.

4 Click OK after finishing the parameter setting.

The setting is complete and the Octopole Setup Dialog Box closes.
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Tuning for Resolution and Mass Axis

Resolution and mass axis tuning is important because when the Agilent 7500
acquires data, it will scan each mass according to the tuning parameters. To tune the
resolution and mass axis, you use the recommended tuning solution of 10 ppb of Li,
Y, and T1 to ensure acceptable responses over a wide range of masses.

It is also possible to tune for resolution and mass axis by using “Autotune” on page
4-102.

To tune for resolution and mass axis, complete the following steps:

Select Top>>Instrument.

The Instrument menu appears.

Select Instrument>>Tune.

The Tuning window appears showing the real-time display screen for sensitivity.
Select Tune>>Resolution/Axis.

The Resolution/Axis window appears.

|}l 1cP-MS Tuning - Resolution/Axis ATUNE.U =10 x|
File Tune Acq.Params Meters Maintenance Log  Help
N
EHEE 5O EE & 7
Tune Fle Ialune u — CAICPCHEM\1\7500Y
we E s@ ] s |
Height
Bis Fepeat |
W-B0%: Stop
W-10%:
Help
AMU Gain 127 Entav
LI _I Integration Time: 0.10 sec [ Log
P ————— soquigtion Time: 2278 sec
O-Pole Parameters——————————
ARU G it hjerg
AU Dffset: 127
A Gain: [1.0000
Aris Offset: |0.00
QF Bias: J0.0 Y
mEe

ICP-MS Tuning-Resolution/Axis Window
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The window includes three boxes. Each box is 3 AMU wide and shows the peak
shape for one mass.

4 Click Start to monitor the Agilent 7500 signals and view the spectra and
numerical values in the real-time display.

Three spectra will be displayed one in each box. The spectra are obtained by 20
points per mass, three masses per window, for 100 scans. To adjust the resolution
and mass calibration in a wide range of mass scale, three masses should be selected
from lighter mass to heavier mass, 0.1 or 0.05 seconds integration time is appropri-

ate. Using the standard tuning solution, 7Li, 89Y, and 20°T1.

ChemStation inserts numerical values for the following items when the real-time
display starts:

e Height
Shows intensity of the peak top in each box.
*  Axis

Shows mass axis of the peak top in each box. Mass axis should be within + 0.05
of the selected mass.

o W-50%
Shows peak width (AMU) at 50 percent of the peak height.
o W-10%
Shows peak width (AMU) at 10 percent of the peak height. W-10% should be
0.65-0.8 AMU.
5 Adjust the following parameters manually if necessary.

Click each text box and use the arrows to change the parameter value. Adjust the
tuning parameters until the resolution and mass calibration are within targeted value.

* AMU Gain

Adjusts peak width. The higher the value, narrower peak widths for heavier
masses.

¢ AMU Offset

Adjusts peak width. The higher the value, narrower peak widths for all masses.

¢ Axis Gain

Adjusts mass calibration. The higher the value, shifts the peak position of heavier
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mass toward higher mass.

¢ Axis Offset

Adjusts mass calibration. The higher the value, shifts the peak position of all
masses toward higher mass.

¢ QP Bias

Controls the speed of ions as they pass through the Q-pole. A typical value is 0 V
without the ShieldTorch system. It may be used up to 6 V when the peak shape
and resolution are not good. This voltage should be the same as the Plate Bias to
avoid higher background. A typical value with the ShieldTorch installed will be
-10to O V.
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Tuning the Detector

An electron multiplier (EM) is used as the detector. There are 2 modes for detecting
signals and it is possible to measure samples with concentrations ranging from sub
ppt up to hundreds of ppm.

e Pulse counting mode
Pulse mode is selected automatically when the counts are lower than 1Mcps. If
using the normal torch, this mode covers the range from sub ppt to 100 ppb.

* Analog mode
Analog mode is selected automatically when the range of the counts are from

approximately 1Mcps to the corresponding signal of 4Gcps. If using the normal
torch, this mode covers the range from 100 ppb to hundreds of ppm.
When data acquisition starts, pulse mode at low concentration range and analog

mode at high concentration range are automatically switched. When the signal is too
high, the mass number is skipped to protect the detector.

Each EM parameter is adjusted in autotune, you must not adjust the voltages
manually. This will effect the gain and correlation between pulse and analog counts.
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Discriminator

The discriminator is a threshold for determining the difference between general
electrical noise from power supplies etc. and analyte signal. If it is set too low, the
noise becomes high. If it is set too high, it cuts not only the noise, but also decreases
the sensitivity. Only use autotune to adjust the discriminator.

EM Voltage (Analog HV, Pulse HV)

The ions are converted into secondary electrons and the output of the signal is an
amplification of these electrons. A higher EM voltage gives higher sensitivity, but
there is a possibility that the EM deteriorates faster due to excessive signals. Only
use autotune to adjust the EM voltage (do not adjust manually).

Tuning of the EM voltage will be required frequently when you analyze samples with
a wide concentration range where both the pulse and analog modes are used., it is
required every day when higher signals are analyzed for a long time the EM
deteriorates faster.

You must do the P/A factor adjustment after tuning the EM voltage. For information
about P/A factor settings, see “Setting P/A Factors”.

491



Agilent 7500 ICP-MS ChemStation Operator’s Manual
Tuning

Prevention of EM deterioration

When higher signals are analyzed for a long time with very high sensitivity, the EM
may deteriorate fast. EM deterioration causes drift of the signal and the lifetime of
the EM may be shortened. The following methods will minimize EM deterioration:

Set suitable integration time

Shorten the integration time according to the suitable setting required for the
production of reproducible data. The following table shows the recommended
value of integration time for the prevention of EM deterioration. Please refer to it
and set the integration time for each mass.

Recommended Value for Integration Time

The Standard of Counts Integration Time | Detector Mode
concentration * per Point
<afew 10ppb 0to S00Kcps >().1sec Pulse
10ppb to 500keps to 1Mcps 0.01sec Pulse
approx 100ppb
>approx 100ppb IMcps to 4Geps 0.0lsec Analog

* the sensitivity is 10,000 cps/ppb

These values are only for reference, so please set longer integration times for
your application, if necessary. For more information regarding the settings for
integration time, please refer to Chapter 5, “Creating a method” and the Applica-
tion Handbook.

Decrease the intensity

When the concentration of signals that you want to analyze is large, high sensitiv-
ity is not required. It is recommended to decrease the sensitivity. If you want to
decrease the intensity, adjust the ion lens voltage (not the EM voltage). To adjust
the ion lens voltage, see “Tuning for Sensitivity” in this chapter.
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Setting P/A Factors

ChemStation automatically switches between pulse and analog mode. For linear
calibration curves, these two modes should be adjusted by using P/4 Factor tuning.

Usually a standard solution that includes all analytes in your sample and will be
used as one of the standard solutions to make calibration curves is used for tuning
P/A Factors. If you don’t need accurate quantitative data, you can use a solution of
Li, Co, Y and Tl as the P/A Factor tuning solution. The counts of each element must
range from 400,000 to 4,000,000 cps to get accurate P/A Factors (when using nor-
mal torch, the concentrations is normally around 100 ng/mL (ppb)). Prior to per-
forming P/A Factor tuning, EM tuning should be performed using Autotune.

NOTE The P/A Factor adjustment must be performed after EM tuning. At this time, cancel
the check of the Merge in the current data box in the P/A Factor Tuning dialog box.

NOTE The P/A factor adjustment must be performed everyday to get accurate results in a
sample with a wide concentration range where both the pulse and analog mode are
used.
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For P/A Factor tuning, complete the following steps:

Aspirate tuning solution.

Select Tune>>P/A Factor.

The P/A Factor Tuning dialog box appears.

Set the mass number and/or elements to be used for tuning.

The mass number and/or element can also be loaded from the current method by
clicking Load masses from Acq. method. Having a method specifically for P/A
Factor tuning is recommended. For information about creating a method, see
Chapter 5, “Creating a Method”.

PiA Focto Tuing ]
Mass Element Mass Element
ki Li i Li
59 Co 59 Co
89 Y 89 Y
205 Tl 205 Tl

|| Add I Deletel Add I Deletel

Load masses from acq. method | Load masses from acq. method |
ALS Tuning Solution Yial: |1
[“/Merge in the current data ¥/ Merge in the current data
Run | 0K | Cancel | Run 0K | Cancel |
Without Autosampler With Autosampler

P/A Factor Tuning Dialog Box

Cancel check of the Merge in the current data box, if necessary.

The Merge in the current data box is disabled when adjusting the P/A factor for the
first time. It is usually checked for the following times. Cancel the check when the
EM adjustment has been carried out.

Enter the vial number of the autosampler in the ALS Tuning Solution Vial.

When the autosampler is set in the Configuration task, this box appears. Enter the
vial number of the tuning solution. When “0” is entered, the tuning begins without
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moving the sample probe of the autosampler. Uptake time and Stabilization time of
the solution can be shortened when the solution washout time is sufficient.

When “0” is entered in the ALS tuning solution vial box, the sample probe does not
move to the Rinse Port after the tuning.

Click Run.

P/A factor tuning starts. After tuning, the P/A Factor Tune Report appears.
The message is displayed.
When Yes is clicked, the set P/A factor is saved as the current tuning parameter.

When No is clicked, the set P/A factor is not saved as the current tuning parameter.

When the counts of an element are not within the range of 400,000 to 4,000,000 cps,
the P/A factor of that mass will not be set correctly and the P/A factor of the P/A
Factor Report may be reported as follows:
- EM error: need to reduce the sensitivity

(The sensitivity is higher than EM Protection)
- Sensitivity too low: need to increase the sensitivity
- Sensitivity too high: need to decrease the sensitivity
If the P/A factor is used as it is, the P/A factor of that mass is derived by a linear
interpolation between the P/A factors of the two adjacent masses.

If the P/A factor of several elements have error values, please make sure of the
following:

*The signal of the element is within 400,000 to 4,000,000 cps.
*Only select the mass of the major isotope (the element may have more than
one isotope).

When the signal is too high, decrease the sensitivity by adjusting the voltage of the
ion lenses or by using a different concentration for the tuning solution. Tune the P/A
factor again. If the voltage of the ion lenses is changed, please restore these voltages
after P/A factor tuning (the P/A factor is not affected by changing these voltages).

It is also possible to continue the P/A factor tuning until there is no “-1” in the P/A
Factor Report. If you select Merge in the current data and tune the P/A factor again,
the previous P/A factor is adopted even if the mass gives an error this time. When
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there is no error in the P/A factor, it is updated to the latest P/A factor.

Cancel the check of the Merge in the current data box when adjusting a new P/A
factor.

When the tuning task is completed, the Merge in the current data box is disabled and
the previous value of the P/A factor is not used. Do not finish the tuning task till the
P/A adjustment is completed.

When the P/A factor’s error still appears from tuning using a low concentration
solution, it may be caused by a high background due to a polyatomic ion, etc. In this
case, this element will be analyzed in analog mode. Remove this element from the
P/A Factor tuning dialog box.
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Generating a Tune Report

You can generate a tune report to keep a record of tuning results and tuning
parameter values, which are lost when you exit the Tune window. The tune report
provides data about Sensitivity, Resolution/Axis numerically and graphically, and
all tuning parameters. It also gives the name of the tune file used for the tuning
session. See the next section for more information about tune files.

To generate a tune report, complete the following steps from a real-time display
screen:

If measuring sensitivity or resolution, click Stop in the Tuning window.
The real-time display is stopped.
Select File>>Generate Report.

The Input Comment dialog box will appear..

Input Corment x|

Pleaze input comment in Tune Feport.

Cahicel |

NOTE

Input Comment Dialog Box
Enter comments on tuning reports and click OK.

The results you had on the screen will disappear and the tune program will generate
a new graphics display. ChemStation generates the report to your printer, the report
will show Sensitivity data, Resolution/Axis data, and the current lens element set-
tings. The acquire date and print date are also stamped.

If you want to print out the current display, simply click on the Stop button and select
File>>Print.

If the Record log for each tuning report check box is checked on the Detail Setting
dialog box, opened from the ICP-MS Configuration dialog box, the tuning results
will be automatically recorded in the maintenance log.
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Copying a Tune Parameters

You can use the Copy Tune Parameter dialog box to copy the tune parameters
from the current file to another tune file or from another tune file to current setting.

To copy the tune parameters, complete the following steps:
1 Select File>>Copy Tune Parameters.

The Copy Tune Parameters dialog box appears.

Copy Tune Parameters

— Procedure
& Expart To
" Import From

Tune File:
|defaut i Browsze... |

— Copied Parameter

™ Plasma Condition

[~ lon Lenzes

[~ O-Pale Parameters

¥ Detector Parameters and P44 Factors

Copy I Cloze | Help I

Copy Tune Parameters Dialog Box

2 Set the parameters as follows:

1) Inthe Procedure section, select the direction of copy and select the file where
to copy to or where to copy from.

2) In the Copied Parameters section, select the parameters you want to copy.
3 Click Copy to copy the parameters.
4 After coping, click Close.
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Creating and Using a Tune File

ChemStation automatically saves the tuning parameters to a tuning file. Exiting the
Tune window overwrites the most recent tune values to the default tune file, atune.u.
However, you may want to save a set of parameters to use as a starting point for
future tuning procedures, especially if you are tuning the instrument for a special
type of analysis. To do so, you create a separate tune file.

The following sections explain how to save and load tuning parameters.
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Saving the Tuning File

To create a tune file, save the tuning parameters by completing the following steps
from the Tune window:

Select File>>Save Tune Values.

The Save Tuning Parameter File dialog box appears.

Save Tuning Parameter File

clicpchem\117500
|ATUNE.U |

0K | Cancel Help |

Save Tuning Parameter File Dialog Box

Type a name for the tune file you want to save.

The name can be up to eight characters long. Do not use the following characters in
the file name:

Period (.)Slash (/)Brackets ([])
Comma (,)Backslash (\)Vertical bar (])
Semicolon (;)Equal sign (=)Space ()
Colon (:)Quotation mark ()

The file will have a.u extension, which is automatically added by the software to
indicate that it is a tune file.

Click OK to save the file.

ChemStation automatically saves the file in the directory c:\icpchem\1\7500.
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Loading a Tune File

To use a saved tune file for a tuning procedure, load the file by completing the
following steps in the Tune window:

1 Select File>>Load Tune Values.

The Load Tuning Parameter File dialog box appears.

Load Tuning Parameter File =
cAicpchem{117500
[ATUNE.U |
atune.u =
default.u
[-]
[RUN.M] =

[a]
[e]
]
e -

0K | Cancel Help

Load Tuning Parameter File Dialog Box

2 Select the tune file in one of the following ways:
* Type the name of the tune file and click OK.
¢ Double-click a tune file in the displayed list.
* Click a tune file in the displayed list and click OK.

Agilent 7500 ChemStation will immediately change tuning parameters according to
the selected tune file.

NOTE If you change parameter values during the tuning procedure and want to save the new
values, save the tune file again. Otherwise, the changes are saved in atune.u only.
When you save, you can either overwrite or make a new tune file by renaming it.
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Autotune

Autotune automates the optimization of various tunable lens and voltage settings to
optimize the instrument. In Autotune it is possible to change the targeted sensitivity
along with the range for each tuning parameter.

RF matching, Optional Gas (in case the optional gas line is installed), PeriPump, S/C
temp, and QP Bias are not optimized with Autotune. Optimize these parameters
manually before Autotune.

To adjust the RF Matching, use of the automatic adjustment function is
recommended. To use the automatic adjustment function, select

Tune>>RF Matching on the Tuning window, and then follow the displayed dialog
box.

During Autotune, do not use other software functions.

If you use an autosampler, set Autosampler in the Configuration task. For more
information about the configuration task, see Chapter 2, “Configuration”. When you
set the configuration for an autosampler, you will need to turn on the autosampler
before running Autotune.
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To perform Autotune, complete the following processes:

Introduce a tuning solution.

The standard tuning solution containing 10 ppb of Li, Y, Ce, Tl is recommended
when you use the standard torch system.

Click Start in ICP-MS Tuning-Sensitivity Window and check that the signal is
output.

In order to start Autotune, the sensitivity and the RSD in the Sensitivity Tuning
should be higher or better than 5,000 cps and 10%. If the sensitivity is less than 5,000
cps, adjust the tuning parameters to achieve a sensitivity of 5,000 cps. If the
sensitivity is extremely low or the signal is not stable, autotune will not run correctly.

Select Tune>>Autotune.

The Autotune dialog box appears.

Autotune
Cilise ShieidTorch: Fiise ShieidTorch
Autotune Mode A Mode
Hot Caol Hot Cool
’75' Extraction @ Soft Extraction ‘ ’V(" Cool | ’V(-‘ Extraction  Soft Extraction | ’7(' Cool ‘
™ Quick Tune I Quick Tune
~ Tuning Rems ~Tuning ltems
W EM ¥ EM
[V Adjust Discriminator ¥ Adjust Discriminator
¥ Resolution { Axis ¥/ Resolution | Axis
¥ Torch Vertical | Horizontal Position [+ Tarch Vertical } Horizontal Position
¥ Lens / Plasma M Lens } Plasma
¥/ Tuning Report [¥ Tuning Report
ALS Tuning Solution Vial: I:l
Targets Setting... | Targets Setting... |
Run | 0K I Cancel | Help | | Run I ‘ 0K I Cancel | Help
Without Autosampler With Autosampler

Autotune Dialog box

4 When using the standard torch, cancel the Use ShieldTorch box.

When using the ShieldTorch, select the Use ShieldTorch box.

5 Select the Autotune Mode from the Autotune Mode area.
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e Extraction

Select when using ShieldTorch or when running hot plasma without the
ShieldTorch. When selected, Extract 1 lens is set to a negative value for tuning.

e Soft Extraction

This is the autotune mode for reducing background when using the Shield-
Torch. In this setting Extract 1 lens is set to a positive value during tune.

¢ Cool

This is the autotune mode for cool plasma.

NOTE The Soft Extraction mode and Cool mode become available when the Use
ShieldTorch box is selected. See the “Option Instruction Manual” for the details of
tuning when using the ShieldTorch.

NOTE Quick Tune is useful when there are few changes in the tuning parameters and a
complete autotune is not needed. Quick Tune is not recommended when changing the
autotune mode. (The time taken for autotune when Quick Tune is selected can be
shortened up to 1/3 to 2/3, as compared to the usual mode.)

6 Select Tuning Item from the Item area.
* EM
When selected, autotune automatically optimizes the detector (EM) voltage. In

addition if Adjust Discriminator is selected, Autotune will optimize both the EM
and Discriminator.

Adjusted parameters:

Analog HV, Pulse HV,
Discriminator (when Adjust Discriminator is selected)

¢ Resolution/Axis

When selected, autotune automatically adjusts the mass axis within a range of +/-
0.05 amu and a resolution at 10% of peak height to between 0.65-0.80 amu.

Adjusted parameters:

AMU Gain, AMU Offset, Axis Gain, Axis Offset

e Torch Vertical/Horizontal Position
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When selected, autotune automatically optimizes the torch vertical and horizontal
position.

Adjusted parameters:

Torch-H, Torch-V

¢ Lens/Plasma

When selected, autotune automatically optimizes the ion lens parameters in
accordance with the target values.

Adjusted parameters:

Extraction Lenses, Einzel Lenses, Omega Lenses, QP Focus, Plate Bias,
RF Power, Smpl Depth, Carrier Gas, Makeup Gas

* Tuning Report
Check this box to generate a tuning report after autotune is completed.

If the Record log for each tuning report check box is checked on the Detail Set-
ting dialog box, opened from the ICP-MS Configuration dialog box, the tuning
results will be automatically recorded in the maintenance log.

7 Enter the vial number of the tuning solution in the ALS Tuning Solution Vial
text box.

When the autosampler is set in the Configuration task, this text box appears. When
“0” is entered, the tuning starts without moving the sample probe of the autosam-
pler.

8 Set the target values for tuning, if necessary.

When you click Target Setting, the Set Autotune Targets dialog box is displayed.
The Set Autotune Targets dialog box allows the selection of target values used by
autotune.
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Set Autotune Targets - Extraction Mode

~EM
Tuning Mass [amu]:

 Auto Selection " Manual Setting

Resolution { Axis

¥ Mass1 ¥ Mass2 ¥ Mass3
Tuning Mass [amu]: ‘7 | ‘HH | |2I]5 ‘

~Torch Position and Lens { Plasma

Massl Mass2 Mass3

Tuning Mass [amu]: \7 | \140 | |205 \
Sensitivits

ed
Increase Si itivity: I & I
Lower Limit [cps]: |3uuuuu | |3nunun \ |3uuuuu \
D Sensitivity: ~ r r
Upper Limit [cps]: |1uuuuuu | |1uuuuuuu \ |1uuuuuuu \

v Oxide Ratio
 Massl1 & Mass2 " Mass3 % ‘

’—WDuuhly Charged Ratio

' Mass1 @ Mass2  Mass3 % ‘

¥ Background l:ICPS
¥ RSD Option
Reset to Default | Load... | Save... | Range Setting...

0K I Cancel | Help |

Set Autotune Targets Dialog Box

 EM

Set the mass number that will be used for gain adjustment in the detector (EM)
tuning. When Auto Selection is selected, it automatically selects the mass used in
the detector (EM) tuning. Auto Selection is recommended. When the EM tuning
is needed during sample analysis, select Manual Setting and type the mass num-
ber. For EM tuning, select the mass number that is adjacent to the target mass
number. It must range from 500,000 to 1,000,000 cps.

¢ Resolution/Axis

A maximum of 3 masses used for resolution/mass axis tuning can be set.

e Torch Position and Lens/Plasma

A maximum of 3 masses used for torch position and lens/plasma tuning can be
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selected.
* Sensitivity

For the lower limit, select the Increase Sensitivity box and type the target value
of the lower limit. For the upper limit, select the Decrease Sensitivity box and
type the target value of the upper limit. (e.g. reducing the ArO(56amu) with the
cool mode) If you want to set the sensitivity within a certain range, select both
Increase Sensitivity and Decrease Sensitivity, then set the respective target
values.

¢ Oxide Ratio

Set the target value, which becomes the upper limit of the oxide ion ratio. Select
the element, which becomes the base of the oxide generation from the mass set in
Torch Position and Lens/Plasma.

¢ Doubly Charged Ratio

Set the target value, which becomes the upper limit of the doubly charged ion
ratio. Select the element, which becomes the base of the doubly charged ion
generation from the mass, set in Torch Position and Lens/Plasma.

* Background

Set the target value for the upper limit of the background signal that appears even
though the mass filter (Q-pole) stops the ion transmission.

Oxide Ratio, Doubly Charged Ratio, and Background cannot be selected in the Cool
mode.

e RSD Option

When you select the RSD Option, Autotune will tune the instrument while trying
to minimize the RSDs.

The control method of the peripump or the sample introduction system has a large
effect on the RSD. When a sufficient performance can not be obtained, please check
them.

Please ensure that the target values, which are set here, do not exceed the
performance capabilities of the system. In case of setting a value, which exceeds the
performance at times, it may not be possible to obtain sufficient performance.
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When you click the Range Setting, the Parameter Range appears at the right side of
the Set Autotune Target dialog box. In autotune it is possible to set a range for each
variable tuning parameter value.

x
M <Parameter Range> Cunent Y alue << in [LETESS <4 Fig 22
r~ Plasma P
Tuning Mass [amu]: ; AF Power [} 1200 FW oo PW
@ Auta Selection ' Manual Setting |31
Smpl Depth mml: 8.0 @[ioo [0 | fiz0
i~ Resolution / Axi TorchH [mm] 0.0 20 20
I Mass1 v Mass2 I Mass3 Terch [k 0.0 ap 20
TuringMassfama) 7 L 3 Cariier Gias [L/min]: 1.00 @fogo 130 oo
— Torch Position and Lens / Plasma it B LLARLL 0100 @10 oo 0,60
Mass ass2 Mass3 ~Lens P,

Tuning Mass [amu]: |55 59 Iau Extract 1 [W]: -150.0 1000 200 ¢ |E00
Serwitvi = = = Extract 2 [¥]: 800 Lo =TIV ATV o BT
Inciease Sensitivity: & g & [120 70 100
Lower Limit[ops} [100 [ecoos | [ii0 il 1311 L < L

Eirzel 2[¥]: 01 “Jo 15 o
Decrease Sensitivity: ¥ r i DOmega Bias [V]: .3 |50 -25 -30
Upper Limit [eps]: 1000 J10000000 | [1000
Omegal+] [¥]: 5.0 |20 10.0 Ll [iTi]
[xide Fiatio Omegal] [+ 00 |00 |20 oo
£ Massl 0 Mass? € Massd |1.U % OF Focus [¥]: 0.0 |00 [l oo
Doubly Charged Hatio: Plate Bias [V]: 5.0 100 L 0o
o bass] @ plassz a3 [20 %) | Mas P
AMU Gain: 127 0 255
I~ Background [5 - AMU Dffsel: 127 0 511
™ RSD Option s G 1.0000 0.8800 1.0200
Az Dffget: 0.00 050 050
QP Biaz [¥]: -5.0 -20.0 20.0 |00
_ EMP.
Reset to Default | Load... | Save... | | Fange Setting... i Discriminator [} 10,0 0o 2000
oK | [ | Help | Analog HY [V} 1400 0 3500
Pulse HY [V 900 1) 2000

The Set Autotune Targets Dialog Box

Each parameter has been assigned into one of 4 categories: Plasma Parameters,
Lens parameters, Mass Parameters, and EM Parameters. There are variable ranges
or fixed values parameters which can be set for the categories.

In the Plasma Parameters and Lens Parameters, it is possible to select the
variable/fixed parameter (the variable range in the case of selecting variable and the
fixed value in the case of selecting fixed). When the present value is shifted from the
variable range, the present value will be displayed in red.

NOTE It is possible to carry out tuning effectively by providing an appropriate fixed value.

NOTE If you click Reset to Default, The factory default values are reset.

On completion of the target value setting, click OK to return to the Aufotune dialog
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box.

Autotune tuning parameter settings can also be saved as an Autotune Target File. For
the details, see the chapter “Creating and Using a Autotune Target File”.

Click Run in the Autotune dialog box.

The selected items in tune will be executed in the Autotune Mode. During autotune,
Autotune Situation dialog box will be displayed.

+ Autotune Situation - Extraction Mode B

0% 100%
[ 50% |

o=  mm ] ew ]

EM Resolution Torch Lens } Tuning
1 Axis Position Plasma Report

Torch Position Autotune is in progress...

The Autotune Situation Dialog Box

The status of each tuning item is displayed in color. The colors have the following
meaning:

e Gray
This tuning item was not selected in the Autotune dialog box.
e White

This item was selected in the Autotune dialog box, but has not been executed yet.
* Yellow
Auto tuning for this item is currently being executed. The progress of tuning is
being displayed in the status bar.
* Red
Autotune was unable to tune this item within set targets. In some cases Autotune
may executed this item again after the optimization of other parameters.
* Blue

Tuning is complete (shows that it has been executed as per target).

The Status Bar shows a graphical representation of the progress of each item as
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tuning progresses. The current tuning item will have a yellow colored status lamp
indicating that it is the item being optimized. The Status Bar is meant to give a rough
indication of the tuning progress.

On completion of the autotune, click Close and exit the Autotune Situation dialog
box.

The message seeking confirmation is displayed. To save tuning parameters, click
Yes. Tuning parameters are saved to the tuning file Autotune.u.

When the peak profile is bad (peak splitting or high noise at the top of the peak), the
autotune for resolution/mass axis may not successfully complete. In this case, try
increasing or lowering the value of the QP Bias by several volts. Check for improved
peak profiles and re-run Autotune.

The Skip button causes the executed item to be skipped and causes autotune to move
to the next tune item. If the skipped item is resolution/mass axis or lens/plasma
tuning, the current values are saved. If the skipped item is EM or torch position
tuning, the values used are returned to their initial value.

The Tuning Report is generated when autotune is completed, and continue generating
if you click Close in the Autotune Situation dialog box and close it. If you want to
abort generating a report, click the Control Box Menu in the upper left corner of the
ICP-MS Tuning window and click Abort. Tuning parameters are returned to their
initial value (file name: Atuneorg.u). Tuning parameters after autotuning, however,
are saved to the tuning file “Autotune.u”. For more information about loading a
tuning file, see the chapter, “Loading a Tune File”.
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When autotune is completed, any message displayed during the execution of
autotune will be indicated on the report pad. If an error was generated during the

execution of autotune, autotune will be aborted and the details of the error will be
displayed.

[Z]1cP-MS Report Pad <Read-Only>

File Edit Window Help
. .
& B\

B Auto tune - C:\ICPCHEM', 117500} atunemsg.log

Res/Axis Autotune is in progress...
Autotune Abort Command being Processed...

IDIE

Details of Error
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Aborting Autotune

Autotune is suspended with the Abort button during the execution of autotune. A
confirmation dialog is displayed that allows 3 selections for “Saving the Current
Tune Status”: Yes, No or Cancel. Cancel will continue the Autotune. No will close
Autotune with no change in values and YES will save the current tune state.

NOTE Tuning parameters will not be changed if you do not save and close the dialog box.
Unchanged parameters are saved to the tuning file “Atuneorg.u”.
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Creating and Using a Autotune Target File

The target values set in the Autotune Targets dialog box can be saved as an
autotune target file.

Saving the Autotune Target File

To create an Autotune Target file, save the target values by completing the following
steps from the Set Autotune Targets dialog box:

Click Save in the Set Autotune Targets Dialog box.

The Save Autotune Targets File dialog box appears.

Save Autotune Targets File

ciicpchem\117500
* tqt |

0K Cancel Help |

The Save Autotune Target File Dialog box

Type the name for the autotune target file you want to save.

The name can be up to eight characters long. Do not use the following characters in
the file name:

Period (.) Slash (/) Brackets ([])
Comma (,) Backslash (\) Vertical bar (])
Semicolon (;) Equal sign (=) Space ()
Colon (3) Quotation mark (")

The file will have a.tgt extension, which is automatically added by the software to
indicate that it is an autotune target file.

Click OK to save the file.

ChemStation automatically saves the file in the directory c:\icpchem\1\7500.
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Loading an Autotune Target File

To use a saved Autotune Target file, load the file by completing the following steps
from the Autotune Targets dialog box:

1 Click the load button in the Set Autotune Targets Dialog box.

The Select Autotune Targets File dialog box appears.

Select Autotune Targets File
cAicpchem\147500
|*.tgt |
| =
[RUN.M]
[a
el =
[
el
|
[ad hd
OK | Cancel Help

The Select Autotune Targets File Dialog Box

2 Select the autotune target file in one of the following ways:
* Type the name of the autotune target file and click OK.
e Double-click an Autotune Target file in the displayed list.
* Click an Autotune Target file in the displayed list and click OK.
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Peristaltic Pump Program for Autotune

When Autosampler is selected in the Configuration task, setting of the peristaltic

pump program is required. Select Peri Pump Program for Autotune and the

Peristaltic Pump Program dialog box appears. You can set the peristaltic pump
speed or the stabilization time before and after Autotune. For more information

about peristaltic pump program, see the chapter “Setting the Peristaltic Pump
Program” in Chapter 5, “Creating a Method”.

X

Peristaltic Pump Program

Before Acquizition

Uptake Speed: |0.50 pz
Uptake Time: |30 B0
Stabilization Time: |30 360

After Acquisition [Rinse Part]
Rinze Speed: ’W ps
Riinze Time[S ample]: ’30— B0
Rinze Time[STD]: ’30— B0

After Acquisition [Rinse Yial)

Stepl Step2 Step3
Rinse Vial. |1 |2 E]
Rinse Speed: [0.50 [0 fooo s
Rinse Time: |15 |D |D sec
Rinze Port
Rinze Time: 0 |D |D 66
™ Inteligent Rinse out After Acquisition
I¥ Execute Pre-emptive Rinse
Pre-emptive Time: |10 360
QK | Cancel | Help |

The Peristaltic Pump Program Window
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Creating a Method

A method encompasses data acquisition and data analysis. Use them to define
parameters for acquiring and analyzing data.

The last method used before closing ChemStation is loaded into memory, next time
you access the software. The three most recently loaded methods are listed as

numbered menu items, with the first entry corresponding to the most recently loaded
method. Selecting any one of these numbered menu items will cause that method to
be loaded. The name of the current method is displayed in the title bar at the top of

the

window. You can create a new method by editing any existing method and

saving the changes to disk under a new name.

This chapter explains how to create a method. There are four types of acquisition
modes for which you can create a method:

Spectrum acquisition accumulates a signal for the entire data acquisition period,
100 scans. The signal displays as an accumulated intensity versus mass plot (mass
spectrum) for the masses previously selected in the method. You can acquire both
qualitative and quantitative data using Spectrum acquisition.

Time Resolved Analysis acquisition (TRA) produces a transient signal that
appears as an intensity versus time plot (time chart). This acquisition mode is
usually used when the signal changes with time. You can monitor and display the
signals obtained for each selected mass, in real time. It is useful for applications
which use the Agilent 7500 combined with peripheral equipment such as the
Liquid Chromatography, Laser Ablation System, etc.

Time Program acquisition is basically the same as TRA but more powerful. You
can change tuning parameters and the analyte mass automatically during TRA
acquisition, allowing complex chromatographic programs to be developed.

Isotope Analysis is similar to Spectrum analysis, but the number of scan is 1000.
This allows for better precision when determining isotope ratios, for example in
geological studies.
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Creating a Method Using the Method Wizard

The method wizard is an easy way to create a method, even for beginners. Simply
select an application and sample type, and a method suitable for the system
configuration will automatically be created. With the wizard, a limited number of
application and sample types are available.

A method created using the method wizard may be used immediately or edited using
the Edit Default Method command. A method can also be created using the default
method, rather than using the method wizard, as in the preceding model of
ChemStation. For details on editing the default method, see Editing Default Method
below.

The instrument types are defined as follows.

*  ORS model: A model with an octopole reaction cell
Agilent 7500ce and 7500cs

* Non-ORS model: A model without an octopole reaction cell
Agilent 7500a

Follow the procedure described below to create a method using the method wizard.
Specify the method filename.

Select a sample.

Edit the element information.

Edit the report information.

Check the created method.

5-3



NOTE

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Creating a Method

Setting Method Filename

Set the name of a method file by the following procedure.
Select Methods>>Run Wizard....

The method wizard starts up. The list view appears on the left and the General Items page
appears on the right.

Set new method name and verify current configuration.

Method Path
[C:MCPCHEMATAMETHODSY
Method Mame:

Current 5 ystem Configuration:

Instrument Type: Non-ORS =]
Sample Intraduction: Peri Pump
Auto S ampler: ASXE00
Prohibited masses: 14.16,17.18,19,32 36,38, 40,41
To edit spstem configuration, click Cancel,
exit ChemStation, and go to [CP-MS Configuration,
Help Cancel | B | Mes | Frish |

General Items Page

The list view shows the five page names that make up the method wizard. Click on a
page name, and the page appears, allowing setting of the items required for the
creation of a method. The square M to the left of each page name indicates whether
the items on the page have been set. Upon completion of setting on the page, the
square is shown in green. When the page is on screen and setting is underway, the
square is shown in yellow. When setting hasn’t been yet performed, the square is
shown in red.

The method wizard can also be run by clicking on the Method Wizard icon.

[

Method Wizard Icon
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Enter a method name and check the method path and system configuration.

Enter a method name using up to 8 characters in the Method Name field. Add the
extension .m. If the extension is not added, it will be automatically added to the
filename. If the same filename exists in Method Path, the existing file will be
replaced by the new file. Method Path shows a location for the method to be saved.
To change it, enter another location.

System Configuration shows the current system configuration. Be sure to set the
system configuration in which you will use the method, as the method wizard
creates a method based on the current system configuration. To change the settings,
click on Cancel to exit ChemStation, and set the system configuration using
ICP-MS Configuration.

Click on Next.
The Sample page appears.
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Selecting a Sample

Select a sample on the Sample page by the procedure described below.
Select an application from Application Type.

Application Type shows only the applications supported by the current system
configuration. The available options (Sample and Regulation) vary depending on
the selected application.

Method Wizard
G Select sample type.
Select an appropriate sample type you will analyze using this method
Application Type Sample
Enviranmental
Semiconductar l High TDS Sample
Regulation

(Water samples containing less than 200ppm total dissolved solid. ;I

]
Help Cancel <Back [ [T HE3 T Firish |

Sample Page
Select a sample.

The available options (Regulation and Guideline) vary depending on the selected
sample. An explanation of the sample appears at the bottom of the screen.

Click on Next.
The Elements page appears.

If the settings on the Sample page are re-edited after the Element or Reports page is
viewed, the settings on the Element or Reports page will be reset to the default
values.
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Editing Element Information

Element List Information on the Elements page shows the mass numbers and
names of the elements for which data is to be acquired. When the acquisition mode
is set to “Multi Tune,” the tune mode also appears.

In the Multi Tune mode, tune files with the same names as the tune names shown on
this page shall be prepared before the method is actually used. The tune names
represent the modes specified below. As the modes using a reaction gas, “HE” is
helium-gas mode, “H2” is hydrogen-gas mode, “H2MOD” is
modified-hydrogen-gas mode. “NOGAS” and “NORM” are modes that do not use a
reaction gas. “COOL” is cool plasma and “HOT” is hot plasma. Depending on the
instrument type, application, and sample, only the appropriate tune names are
shown. For details on tuning, see Chapter 4, “Tuning.”

Interference Equations show the library names of all interference correction
equations. An explanation of the selected item appears at the bottom of the screen.

Method Wizard

Check elements.

Chenk whether the elements selected by the system are appropiate,
Edit, add or delete slements using the popup menu i necessary

Finish - Element List Infamation Interference Equation
Number of Masses: 54 -

Elements - ErvORS

EPA200_8 =l

E dit/\iew Equation
% Mo The elements for -
27 Al o .
a9 K EnvNoORS interference equation:
e These elements / isotopes are typically
2 measured to meat envionmental

45 5o monitaring regulations. |satope selection is
51 LI based on minimizing matrix and plasma ;I

Right-click on the element list to display the popup Edit menu.
Help Cancel | cBack | Mets | Frish |

Elements Page

Edit the element information by the following procedure.
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1 Add, edit, or delete an element.

When adding or editing, right-click on the element in Element List Information,
and choose an option from the drop-down menu. Set the mass number (only when
adding), the element name, and the integration time. In the Multi-Tune mode, set
the tune step as well. The detector mode is set to “Auto” when an element is
added, and is not changed when an element is edited.

Mass: || - Mass: I? S
Element Mame: I Element Narne: I[Li]
Integration time: ID.'I 0 sec/FPoint Integration time: ID.1 sec/Foint
oK | Fo— | Help | oK |;cance|; Help |

Adding an Element Editing an Element

When deleting, select an element in Element List Information and right-click on
it. Choose Delete on the menu.

2 View or edit an interference correction equation.

When viewing, select the interference correction equation in Interference
Egquations and click on Edit/View Equation.

When selecting another equation, select the interference correction equation in
Interference Equations.

When editing an equation, select the interference correction equation in
Interference Equations and click Edit/View Equation. For the procedure for
editing interference correction equations, see “Creating and Editing Interference
Correction Equations” in “Using the Default Method as a Template” below. The
change will be reflected in the list box.

[= Interference Equation x|

Mass Equation

44 (441 - (58F0.015

51: (511 - [53F3 + (52034

66: (6] - (53p0.0M41

67. (671 - (59F0.034

68° (B - (BIF0 1095

75: (7511 - [77F2.9 + (B21%2.23 - (B3P2.23
2. [221 -[83F1

(381 - (3570146

111 (11171 - [108]'1.073 + [106]'0.712
1145 (11471 - [118]0.027

115: [115]1 - (1B 001G

2000 (2001 + (20581 + (2071

[~ Show All Masses m Save...
Edit Print oK I Cancel | Help |

Interference-Equation Dialog Box
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NOTE When an interference correction equation has been edited, the change is also reflected
in the mass number in Element List Information.

3 Click on Next.

The Reports page appears.
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Editing Report Information

Edit the report information by the procedure described below.

1 Select a report style in Style.

Select reports.
Select report options.

FullQuant Repor

Stk [Summary -

Destination

¥ Screen

I Printer
[~ File
GC Report
|V I~ | Generate O Repart ‘
Help Cancel <Back | e Firish

Reports page

2 Select the destination to which the report is to be output in Destination.

* Screen
Creates a report and displays it in the report pad.

e Printer
Creates a report and outputs it to the connected printer. For a detailed report, the
output destination is set to the printer only.

e File
Creates a report and saves it as a file. Enter the filename.

3 When creating a QC report, check the Generate QC Report box.

The QC database must be edited after the method wizard is closed.

NOTE When the QC mode doesn’t include a QC check, the Generate QC Report check box
will be grayed out.

4 Click on Next.
The Finish page appears.
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Checking the Set Method

The Finish page shows the details of the set method. Follow the procedure
described below to check or edit the set method.

Check the details of the method and click on Finish.

Method Wizard finished.

Werify method parameters. To edit method
1un Edit Entire: Method' after elicking Finish® button

TOPLEVEL PARAMETERS ﬂ

Method Information For: C:\ICPCHEM\1\METHODS\TEST.m
Method Sections To Run:

{ } Save Copy of Method With Data
{1 Pre-Pun Cmd/Macro =

(X} Data Requisivion

(X} Data inalysis

{1 Post-Run Cud/Macro =

|
Print
Help Cancel <Back s | [CE

Finish Page
The Finish Method Wizard dialog box opens.

Clicking Print allows printing of the entire method.

When editing the method, click on Run ‘Edit Entire Method.’ If the set method
shown on the Finish page is OK, click on Close.

Finish Method Wizard!

WATERDT.m created.

| Fun Edit Entire method' i Cloze |

Finish Method Wizard Dialog Box

When Run ‘Edit Entire Method’ is clicked, Methods>>Edit Entire Method starts
up, allowing the method to be viewed/edited. For details on Edit Entire Method, sce
“Using the Default Method as a Template” below.
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Using the Default Method as a Template

You can create a new method using the default method as a template. To create a
method by editing the default method, you perform the following functions.

1 Enter method information.
2 Create or edit interference correction equations.
3 Set the acquisition mode.
4 Set acquisition parameters.
* Spectrum

Set isotopes/elements, peak pattern, integration time, repetition

* Time Resolved Analysis

Set isotopes/elements, peak pattern, integration time, acquisition time, real time
plot, time window, repetition

e Time Program

Set time program; set isotopes/elements, pattern, integration time, acquisition
time, real time plot, time window, repetition, select tuning files

* Isotope Analysis
Set isotopes/elements, peak pattern, integration time, repetition
e Spectrum (Multi Tune)
Set isotopes/elements, peak pattern, integration time, repetition
* Isotope Analysis
Set isotopes/elements, peak pattern, integration time, repetition
5 Set the peristaltic pump program.

6 Specify whether background subtraction and interference corrections are to be
used.

7 Select report types.
8 Select report options.

9 Edit calibration table, semi-Q parameters, etc. (when the sequence will run).
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Save the method and calibration.

This section includes a detailed explanation of each of these functions. Unless
otherwise indicated, each function applies to all four acquisition types.

Editing the Default Method

To edit the default method, check the title bar of the Top window to be sure that the
default method, DEFAULT.M, is currently in memory. Then, complete the
following steps:

Select Methods>>Edit Entire Method.

The Edit Method dialog box has five method sections you can edit: Method
Information, Interference Equation, Acquisition, Data Analysis and QC Parameters.

Edit Method

Check method sections to edit:

[V Method Information

[V Acquisition

¥ Data Analysis

v QC Par ters
@ Edit QC Database

¢ Edit QC Tune Criteria

0K I Cancel Help

Edit Method Dialog Box

If your QC configuration does not include any QC parameters, the QC Parameters
section will be grayed out.

Click all of the check boxes to edit all method sections and then click OK.

The Method Information dialog box appears. To continue creating the method, see
“Entering the Method Information” in the next section.

When you are creating a new method, you may want to check all of the edit options
contained in a method. However if you want to modify a method, you can edit the
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necessary method sections without going through the entire method. For more
information, see “Modifying a Method” in this chapter.

Entering the Method Information

The Method Information dialog box enables you to choose which method sections
to run, and also to write comments about the method. If you want to save the method
with the data, you can also designate it here.

Method Information

kethod Comments:
This iz the default method

I Save Copy of Method ‘With Data

[¥ Ezport A12, format for Agilent LCAGC

¥ Export Aagilent LC/MSD raw dats
Method Sections To Rur:

I Pre-Run Cmd/Macro: |
¥ Data Acquisition

v Data Analysis

I Post-Fun Cmd/tacro:; |

ok | I:ance|| Help ‘

Method Information Dialog Box

To enter method information, complete the following steps:

Type the comments you want to save with the method in the Method Comments
field.

This field enables you to add identifying information to the method. You can write
anything here.

Click the Save Copy of Method With Data check box.
This check box ensures the method is saved with the data files each time the method

is run. This step is optional. Although this option requires more disk space, it pro-
vides a record of the conditions existing at the time of sample analysis.
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3 You can select the data file output format.

* Export AIA format for Agilent LC/GC checkbox
Selecting this checkbox will cause the data file to be saved in AIA format as well.
This file is saved to the data file folder. Use the Agilent LC/GC ChemStation to
import the file for display or analysis.

* Export Agilent LC/MSD raw data checkbox
Selecting this checkbox will cause the data file to be saved as LC/MSD raw data
as well. This file is saved to the data file folder. Use the Agilent LC/MSD
ChemStation to load, display, or analyze the file.

4 Click the Data Acquisition check box.

The default method should show this check box already marked. For data acquisi-
tion to occur, you must click the check box if it is not already marked.
5 Click the Data Analysis check box.

Clicking this box tells ChemStation to run the data analysis section of the method
following data acquisition.

NOTE The pre-and post-run macro command check boxes enable you to execute actions
before or after acquisition. Macros included with ChemStation allow automatic
instrument startup and shutdown. Contact Agilent Technologies engineers for
information about these as well as additional customized macros.

6 Click OK to enter the changes.

The Interference Equation dialog box appears. To continue creating the equation,
see “Creating/Editing Interference Correction Equations” in the next section.
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Creating/Editing Interference Correction Equations

Interference correction equations, if used in your method, should be edited prior to
setting the acquisition parameters. This will ensure that all masses necessary for the
interference corrections will be acquired. ChemStation enables you to modify or edit
the Interference Equation. Interference Equations are very effective for elements

that are subject to interference from polyatomic ions, and elements that only have
one isotope, such as "°As.

To edit and modify the interference equation, complete the following steps:
Select Methods>>Edit Interference Equations.

The Interference Equation dialog box appears. If no interference correction
equations have been entered, the Interference Equation panel displays the message
“No interference equation has been edited”.

Display interference correction equations.

¢ When the Show All Mass Numbers box is checked, all interference correction
equations are displayed.

e When a library is selected in the drop-down list box, the interference correction
equations in the library are displayed.

The libraries below exist as defaults.

* EnvNoORS: Library for general environment analysis (for non-ORS models)
¢ EnvORS: Library for general environment analysis (for ORS models)

e EPA200.8: Library for EPA200.8

* EPA6020: Library for EPA6020

¢ FoodORS: Library for food analysis (for ORS models)
|

Mass Equation

BE10.015
5373 + [52)0.34
E9]0.00147
B3]0.034

1 - (69)0.1095
7T]2.9 + [B2p2.23 - (837223
[}
a0

LML LW D
EERErE

146
[171P - [108]1.073 + (1060712
114 (145 - (11870027
{1151 - (118F0.016
[208F1 + (20811 + (207)1

[~ Show Al Masses WNOORG Save.
Edit Print 0K I Cancel | Help |

Interference Equation Dialog Box
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Select the mass for which you want to edit the interference equation by clicking

on the mass number.

The selected mass number will be highlighted.
Click the Edit.

The Edit Equation dialog box will appear.

Edit Equation B3

Mass to be corrected: 75
Mass Factor
| |
|?? | |—3.12?B ‘
|?3 | |1 0177 ‘
| | | |
| | | |
| || |
| | | |
| | | |
| | | |
| | | |

0K Cancel | Help |

Edit Equation Dialog Box
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Edit the equation in the table.

For example, if the interference equation for As is:
BAs=PMx 1+7Mx (-3.1278) + ®M x 1.0177

(where M represents 75 AMU), it would be edited.
This equation is taken from EPA Method 6020 (CLP-M Ver.9).

The edited interference correction equation is a user-defined interference correction
equation to be used only with the currently created method. The default library file
will not be updated. To save a user-defined interference correction equation, click on
Save and enter the name. The equation is saved as a library file. The library file is
added to the drop-down list and can be used for other methods.

Click OK when you are finished editing for that mass.

ChemStation will return to the Interference Equation dialog box, where you can
select the next mass for which you want to edit the interference equation.

Click OK after you are finished editing the interference equations.

The Acquisition Mode dialog box appears. To continue creating the method, see
“Setting the Acquisition Mode” in the next section.
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Setting the Acquisition Mode

There are six acquisition modes available. You can choose which type of analysis

you want to perform according to your application. ChemStation chooses Spectrum
mode as default.

Acquisition Mode

" Time Resolved Analysis
" Time Program

" lsotope Analysis

" Spectrum [Multi Tune]

(" lsotope Analysis [Multi Tune)

0Ok | Cancel Help

Acquisition Mode Dialog Box
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Setting Acquisition Parameters

The following sections explain the six acquisition modes:

Spectrum

Using the Spectrum mode, you can perform qualitative, semiquantitative, and
quantitative analysis. This section will explain how to set parameters for all three
types of analysis.

To set the Acquisition Mode to Spectrum, complete the following steps:
Click the Spectrum.

The button is marked and the selected mode is outlined.
Click OK.

ChemStation sets Spectrum as the acquisition mode for the method and the Spec-
trum Acquisition Parameters dialog box appears.

Spectrum Acquisition Parameters

M [ Set every Mass
Integration time

20 40 60 80 100 per Point I | [sec]

[ 100.00 [msec])

"120 140 160 180 200
per Mass: 0.60 [sec]

—T T
220 240 260

Periodic Table Mass Scale

r Peak Pattern Acquisition Time

TRA (1) A

cquisition: 0.000000 [sec]
Full Quant [3]

Semi Quant [B] Hepelilinn:

Maximum [20) Total Time: 0.0000 [sec]

oK Cancel Help CheckParameterl Enter I

Spectrum Acquisition Parameters Dialog Box
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Setting Parameters for Qualitative Analysis

Qualitative analysis provides information about which elements are included in the
sample. It is very useful for pre-screening unknown samples. ChemStation scans
through all masses (2-260AMU), and gives you a quick visual indication of what
elements are present in the sample. It is useful when choosing internal standards,
because you can easily confirm that your internal standard choices are not already
present in the sample.

To create a method for qualitative analysis, complete the following steps:
1 Click the Mass Scale from the Masses (left top) box.

The Masses dialog box screen will appear.

Number of Masses: 0 miz: —

OO OO e oo connnany

10 20 30 40 50 60 70 a0 90 100

L

110 120 130 140 150 160 170 180 190 200

OO0 o000 aaaa a0y caoqaauaaaeajaaaaaaoaay

210 220 230 240 250 260

© Periodic Table

Clear All | Mass Table | Cancel| Help |

' Mass Scale

Masses Dialog Box (Mass Scale)

2 Click Clear All.

ChemStation clears any masses selected in the default method. The mass scale
display now appears empty.

Double-clicking the right mouse button on a row also clears all masses for that row.
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Double-click on each of the three rows.

ChemStation will select all masses (2-260 AMU) excluding masses 14, 16 to 19, 32,
36, 38, 40, and 41 AMU. You can tell that the masses are selected by the green
vertical bars above the points on the mass scale.

You can select a range of masses by dragging the mass scale with the mouse, using
the left button. You can deselect a range of masses by dragging the mass scale with
the mouse, using the right button.

Masses that have high continuous background count rates, such as 14, 16 to 19, 32,
36, 38, 40, and 41 are automatically skipped since scanning these masses would
damage the detector.

Click OK.

ChemStation returns to Spectrum Acquisition Parameters dialog box. You can see
the masses selected on this screen as well.

Click the Semi Quant (6) in the Peak Pattern (left bottom) box.

ChemStation will display which 6 points in a peak it will scan. The width of each
bar is 0.05 AMU.

Double-click or drag the mouse on the Text box in the Integration time (right top)
box.

Input the integration time e.g. 0.10 (sec), and then click Enter. ChemStation will
automatically calculate and show the integration time per mass in seconds, inside
the Integration Time box.

Input 1 for the number of repetitions in the Acquisition Time (right bottom) box
and click Enter.

ChemStation will automatically calculate the acquisition time and show how much
time it will take to acquire data using this method in seconds, inside the Acquisition
Time box above the repetition.

Click Check Parameters.

Clicking Check Parameters is just to make sure you haven’t made any major errors,
such as not selecting some of the isotopes to be acquired, etc. If there are no errors, a
dialog box will pop up indicating there is no error in the method. If there are errors,
some description telling you what the mistake is, will pop up. Click OK on the pop
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up box.

Check Parameter

& Ma Errar

Check Parameter Dialog Box

9 Click OK.

All data acquisition parameters are now set. The screen goes on to Peristaltic Pump
Program, explained later in this chapter.
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Setting Parameters for Semiquantitative Analysis

Semiquantitative analysis is a very powerful feature of ICP-MS, since it provides
reasonable accuracy (£10 - 30%) without the need to run external standards. It scans
through all masses (or selected masses) and reports concentrations for all elements,
based on a stored elemental response database. It is especially useful for screening
unknown samples, or for evaluating new matrices sample types. It is also useful for
determining the concentrations of calibration standards to be prepared for
quantitative analysis.

Because Semiquantitative Analysis is similar to Qualitative Analysis, acquisition
parameters are normally the same. Refer to “Setting Parameters for Qualitative
Analysis”, earlier in this chapter.
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Setting Parameters for Quantitative Analysis

Quantitative analysis provides information about specific elements in a sample. You
can quantitate the elements you selected by using calibration curves.

The Masses box in the Spectrum Acquisition Parameters dialog box can display
either the periodic table or the mass scale. You can use either to select masses and
elements. The periodic table display is useful to select the elements for quantitative
analysis, so the following section will explain the operation of the periodic table dis-
play. To use the mass scale for selecting masses, refer to “Setting Parameters for
Qualitative Analysis”, in this chapter.

To set parameters for quantitative analysis, complete the following steps:
Click the Periodic Table from the Masses (left top) box.
The Masses dialog box (Periodic Table Masses) will appear.

Masses

Number of Masses: 0

F AMU Select File : |default.amu j F F F

[0}
[ Show Interference Equation
Al Si P
Ga e 5 e

=]
(%]

o
>

i i

o
i 0
ol e
o 0 0 0

Clear All Mass Tahle | 0K | Cancel

[z}
[z}
-

ENEE

B
EEN

S
EEE K
G-

-
i
K

& Periodic Table

 Mass Scale

I
i,
=

Masses Dialog Box (Periodic Table)

Click Clear All.

ChemStation clears any masses or elements selected in the default method. The
periodic table display now appears empty.
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Select elements by clicking the element push buttons in the periodic table.

The push buttons for the elements you select turn from gray to red. The isotopes for
each element are selected automatically according to the default recommended
isotopes. A convenient table with these recommended isotopes is available,
(Relative Isotopic Abundance Table).

Double-click on the element push button to select additional isotopes that are
not in the default method.

A dialog box for selecting isotopes will pop up. To select isotopes, simply click on
the buttons with isotope numbers and red check marks will appear next to the
number. To delete, click the right mouse button. You can select one or all isotopes
for the selected element.

Select Isotopes E

Element: Ge

(amu] [V 70 [V 72] [ 73] [V 74] [ 78]
[%] 21.23 2766 7.73 3594 7.4

Element Information | 0K I Cancel Help

Select Isotopes Dialog Box (e.g. Ge)

The pre-selected isotopes are contained in default AMU Select File (default.amu).
You can create your own AMU file to select different isotopes than default.amu. To
do so, refer to “Modifying a Method” later in this chapter.

Click Element Information for some information about the element.

The ICP-MS DATA BASE (Element Information) window will appear. There is
more information available in this database. The name in parentheses in the title bar
indicates the type of information currently displayed, of 3 types: Element
Information, Interference Information, and AMU Information.

To view other information, select View>> Interference Information or AMU
Information.
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The Element Information contains data on ionization potentials, melting point,

boiling point, and isotopic abundance for the selected element. It also contains notes
that provide additional information about the selected element, such as the element’s

toxicity, solubility, and stability.

ICP-MS DATA BASE [Element Information]

DataBase View Prevl

Neatl  Indes..

~lsotope(s]
Mass

70
iz
73
74
76

Atomic Number: 32
Symbol: Ge

Element Name: germanium

Abundance

21.23
27.66
773
3b.94
7.44

1st lonization potential: 7.00 eV
Znd lonization potential: 15.93 eV
Melting Point: 9585 C
Boiling Point: 2691 C
Note:

Germanium

Ge is a rare element in nature. ltis
unaffected by acids [except HNO3] and
alkalis. Ge is probably most stable in
solution in water with a trace of HF matrix and
should be stored in plastic containers. Itis
almost 90% ionized in the Ar plasma.
Isotopes that are not subject to isobaric
overlap can be subject to interference from
rare earth element 2+ ions. The presence of
5 or Cl compounds in the sample can also
lead to interferences from ArS and ArCl.

=1
Chemst... | 2= ICP-MS Top..| 28 Microsoft W..| [ unitled - Pain| (3] Exploring - CA| §BI1CPMS Aca..|[LQ1CPA

ICP-MS DATA BASE (Element Information) Dialog Box
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Interference Information provides information about isobaric interferences where
elements have isotopes that overlap at the same mass. You can also view possible
interferences from polyatomic ions by clicking in the check boxes at the bottom of
the dialog box. Polyatomic ions of the selected specific type that could interfere with
the masses of the element will be displayed. Multiple types of polyatomic ions can
be selected.

(R ICP-MS DATA BASE [Interference Information]

DataBaze “iew Prew! Mest! Index.. Help

Element: Ge

Mass: 70 72 73 74 76 = = = = =

Abundance?s: 21.23 27.66 7.73 3594 744 — = = = =

Zn 0.6

Se 0.89 9.36

Cr0 2.531

MnO 0.038 0.200

FeO b.786 91.513 2.230 0.464

CoO 0.038

NiO 67.915 26.297

SiAr 3.088

SAr 0.074 94.643 0.747 4.193 0.020

Clar 0.129

ArAr 0.671

CaAr 0.327

NOTE

v Element.db
¥ Oxide.db I Chloride.db
[~ Dimer.db

™ Dcharge.db

I~ Hydride.db

ICP-MS DATA BASE (Interference Information) Dialog Box

Click Prev! to see interference information about the previous element (in this case
Ga). Click Next! to see interference information about the next element (in this case
As). Click Index to see information about any other elements. An element index will
pop up. Click on the element then click OK.
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The AMU Information contains information about the abundance of an element at a
specific mass. You can check interferences from polyatomic ions by clicking in the
check boxes at the bottom of the dialog box. The polyatomic ions of the selected
specific type that could interfere with the masses displayed will be displayed.
Multiple types of polyatomic ions can be selected.

(M8 ICP-MS DATA BASE [AMU Information]
DataBaze View Prevl Mestl Index.. Help

Base AMU: &
Mass: 70 i1 i2 i3 4 ih 7b i 78 79

Ga 39.892
Ge 21.23 27.66 7.73 3594 7.44

As 100

Se 0.89 9.36 7.63 23.78

Br 50.69

Kr 0.35

cr0 2,531 0.020

MnO 99.762 0.038 0.200

Fe0 5.786 91.513 2.230 0.464

Co0 99.762 0.038 0.200

NiO 67.915 0.026 26.297 1.147 3.678

Cu0 69.005 |

¥ Element.db ¥ Argide.db
v Oxide.db " Chloride.db
™ Dimer.db

" Dcharge.db

I~ Hydride.db

ICP-MS DATA BASE (AMU Information) Dialog Box

Click Prev! to see interference information about the previous AMU. Click Next! to
see interference information about the next AMU. Click Index to see information
about any other masses. An AMU index will pop up. Click on an AMU then click
OK.

To close the ICP-MS DATABASE dialog box, double-click the Control Box Menu
in the upper left corner of the dialog box. ChemStation returns to the Select Isotopes
dialog box.
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Click OK after selecting all isotopes you want to analyze for that element.

ChemStation returns to the periodic table. The numbers of isotopes you selected are
indicated in the right bottom corner of each element push button.

You can see equations to correct isobaric and polyatomic interferences.

To view the interference equation being used for an element, click the Show
Interference Equation check box, then the element for which you want to view the
equation. The Interference Equation dialog box appears showing interference
equations for selected isotopes of the element.

Interference Equation E3

Element. As

Set Isotopes Interference Equation

COUNT(75) *[1)
COUNT[77]) *[-3.1278)
COUNT([78] *[1.0177]

0K Help

Interference Equation Dialog Box

Do not click Show Interference Equation before selecting the elements and isotopes
for your method. If you do, ChemStation prevents you from selecting elements or
viewing isotopic information.

Click OK to return to the Periodic Table dialog box. You can check the interference
equations for all isotopes you selected.

After you have finished selecting all isotopes and elements you want to analyze,
click on the Mass Table button.

A table will display which AMU?’s you selected and for which elements. You can
check if there are any mistakes here. When you select the elements which have the
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AMU’s used in the interference equation at the Periodic Table Masses window, the
element names in the Mass Table window will be displayed automatically and be
put in parentheses.

You can delete or add elements and AMU’s on this screen.

To add: type a mass number and element in the Text box (bottom right) and click
Enter. e.g. 205 Tl

To delete: click on the mass you want to delete and then Delete Mass.

NOTE Ensure that the AMU’s used in the interference equation are entered.

Mass Table
Number of Masses: 18

Zamu - 100amu 101amu - 200amu Z201amu - 260amu

FY 107 Ag 202 Hg
517y 111 cd 208 Pb
56 Fe 197 Au 209 Bi
57 Fe 238 U
59 Co
60 Ni
63 Cu
65 Cu
70 Ge
72 Ge
74 Ge

oK | Cancel | Help | Delete Mass |
Mass Table Dialog Box
8 Click OK.

ChemStation will return to the periodic table.
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Click OK.

ChemStation will return to the Spectrum Acquisition Parameter screen.

Click the Full Quant (3) in the Peak Pattern (left bottom) box.

ChemStation will display the 3 peak top points. The width of each bar is 0.05 AMU.

Set the integration time (sec).

ChemStation enables you to set the same integration time for all the selected masses
in the method or to set a different integration time for each mass. Set the integration
time by following one of these procedures:

» Setting the same integration time for all masses

To set the same integration time for all masses, double-click or drag on the Text
box in the Integration Time (right top) box. Input the time in seconds and click
Enter.

» Setting a different integration time for each mass.

a) Click the check box of Set Every Mass at the top right corner of the Spectrum
Acquisition Parameter dialog box. An additional panel will appear showing all
selected masses and elements.

b) Click the mass for which you want to change the integration time. You can
select multiple elements by pressing Shift or Control and clicking on several
elements. Change its integration time by double-clicking or dragging on the
text box in the integration time (right top) box. Input the time in seconds and
click Enter.

¢) Repeat these processes for each mass for which you want to change the inte-
gration time.
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Spectrum Acquisition Parameters [ x]
M W Set every Mass Integration Time [sec]
| | "”” ||| Int tion ti Mass Elem. per Point per Mass Detector
O niegration fime 27 Al 100 3.00 Auto
20 40 60 80 100 int: 51 ¥ 1.00 3.00 Auto
er Fulnt. sec]
H ‘ P leec] 56 Fe 1.00 3.00 Auto
L S R s | [ 3.00 [sec]] 57 Fe 1.00 3.00 Auto
120 140 160 180 200 59 Co 1.00 3.00 Auto
60 Ni 1.00 3.00 Auto
63 Cu 1.00 3.00 Auto
220 240 260 Detector: m 65 Cu 1.00  3.00 Auto
Periodic Table | Mass Scale | 70 Ge 1.00 3.00 Auto
72 Ge 1.00 3.00 Auto
_ o 3 1.00 3.00 Auto
Poak Patter Acquisition Time 3.00 _ 9.00 Aulo
TRA (1] PP 1.00 3.00 Auto
Acq 76.49000 [sec] 3.00 9.00 Auto
Full Quant [3] 3.00 9.00 Auto
| 1.00 3.00
Semi Quant (6] Repetiton:[l | 209 Bi 100 3.00  Auto
R 238 U 1.00 3.00 Auto
Maximum [20] Total Time: 76.4900 [sec]
0K Cancel Help Check Parameter | Enter I

Spectrum Acquisition Parameters Dialog With Set Every Mass Panel

Set the Detector Mode.

Click the masses in the list which you want to analyze using the analog mode. Then
select Analog in the Detector mode box. Click Enter.

Detector: | Auto j
‘Analog

Detector Mode Box

Set the number of repetitions by double-clicking or dragging on the text box in
the Acquisition Time (right bottom) box, type a number, and click Enter.

A regular quantitative analysis might require 3-5 repetitions to acquire good data.
ChemStation will automatically calculate how much time it will take to acquire data
using the method, and it will be displayed in the Acquisition Time box.

Click Check Parameters.

This is to make sure that you haven’t made any major errors, such as forgetting to
select some of the masses to be acquired, etc. If there are no errors in the method, a
dialog box will pop up to indicate so. If there is an error, then some description
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telling you what the mistake is will pop up. Click OK on the pop up box.
Click OK.

All data acquisition parameters are set as you edited them. The screen goes on to
Peristaltic Pump Program, explained later in this chapter.
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Prevention of EM deterioration

When higher signals are analyzed for a long time with too high sensitivity, the EM
may deteriorate fast. EM deterioration causes the drift of the signal and the lifetime
of the EM may be shorten. The following methods will prevent EM deterioration:

¢ Set suitable integration time
Shorten the integration time according to the suitable setting required for the pro-
duction of reproducible data. The following table shows the recommended value

of integration time for the prevention of the EM deterioration. Please refer to it
and set the integration time for each mass.

Recommended Value for Integration Time

The Standard of Counts Integration Time Detector Mode
concentration * per Point
< afew 10 ppb 0 to 500kcps > (0.1sec Pulse

A few 10 ppb to 500kcps to 1Mcps 0.01sec Pulse
approx.100ppb

> approx.100ppb 1Mcps to 4Gcps 0.01sec Analog

* the sensitivity is 10,000 cps/ppb

These values are only for reference, so please set the longer integration time
according to your application, if necessary. For more information regarding the
settings for integration time, please refer to Chapter 5, “Creating a method” and
the Application Handbook.

* Decrease the intensity

When the group of signals that you want to analyze is large, high sensitivity is not
required. It is recommended to decrease the sensitivity. If you want to decrease
the intensity, adjust the ion lens voltage (not EM voltage). To adjust the ion lens
voltage, see “Tuning for Sensitivity” in this chapter.
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Time Resolved Analysis (TRA)

Time Resolved Analysis acquisition (TRA) produces a transient signal that appears
as an intensity versus time plot (time chart). This acquisition mode is usually used
when the signal changes with time (transient signal). You can monitor the signals
including a time factor for each selected mass. It is also convenient for applications
which combine the Agilent 7500 with peripheral equipment, such as the Laser Abla-
tion, the Ion Chromatograph, etc.

To set the Acquisition Mode to Time Resolved Analysis, complete the following
steps:

Click the Time Resolved Analysis button.

The button is marked and the selected mode is outlined.

Acquigition Mode [ ]
" Spectrum

= Time Resolved Analysis:

¢ Time Program
" Isotope Analysis
" Spectrum [Multi Tune)

" Isotope Analysis [Multi Tune]

0K I Cancel Help

Acquisition Mode Dialog Box---Time Resolved Analysis
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2 Click OK.

ChemStation sets Time Resolved Analysis as the acquisition mode for the method
and the Time Resolved Analysis dialog box appears.

Time Resolved Analysis Acquisition Parameters E
~Masses [ Set every Mass

Integration time

20 40 60 80 100 per Point:[0.1000 [sed]

[ 100.00 [msec]]

120 140 160 180 200
per Mass: 0.1000 [sec]

220 240 260

Periodic Table Mass Scale

Real Time Plot

—Peak Pattern

—Acquisition Time

Uk U] Sampling: 0.000000 [sec]

Full Quant [3] Acquisition:|0.0000 [sed]
Semi Quant (6] | | | Repetition:[l |

Maximum [20] Total Time: 0.0000 [sec]

0K Cancel Help Check Parameter | Enter

Resolved Analysis Acquisition Parameters Dialog Box
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Setting Parameters for Time Resolved Analysis

Time Resolved Analysis provides information about changes in signals of specific
masses with time.

Because setting the parameters for TRA is similar to Spectrum Analysis mode, refer
to “Setting Parameters for Quantitative Analysis”, earlier in this chapter, as well as
the following procedure:

Select the mass numbers for acquisition by using Periodic Table or Mass Scale.

To select the mass, see “Setting Parameters for Quantitative Analysis” in this
chapter.

Click the TRA (1) in the Peak Pattern (left bottom) box

ChemStation will display the peak top point which it will scan. The width of each
bar is 0.05AMU.

Set the integration time (sec) and the detector mode.

To set the integration time and the detector mode, see “Setting Parameters for
Quantitative Analysis” in this chapter.

The sampling period, which is displayed in the Acquisition Time area, must be set at
10msec or longer. For more information about the sampling period, see “Acquisition
Parameters dialog box” in the Online Help.

To get reproducible results, at least 10 points per peak is recommended. So, the
integration time depends on the number of elements and peak width and integration
time affects the sampling time.

Input the acquisition time in seconds in the Acquisition Time (right bottom) box.

The acquisition time for TRA is the total amount of time that data is acquired. You
can type the time in seconds by double-clicking or dragging in the text box in the
Acquisition Time box. The value entered will be replaced by the nearest integral
multiple of the sampling time.

Click the Real Time Plot button.

The Real Time Plot dialog box will appear. This dialog box allows the user to
control the display of up to two real time plots. Each plot can be configured to
display either the Total Ion or the Extract by selecting the appropriate button. If
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Extract is selected, then the available masses will turn to black from gray; it will
then be possible to change the order of the mass list.

Real Time Plot
¥ Plot 1 " Plot 2
& Total Chart & Total Chart
" Extract & Extract

Fir -

107 |=

NN
SEEHEHE
ARAE

02 #3

[}

=

[==]
=

!!

TimeWindow: SEC

0K Cancel | Help |

Real Time Plot Dialog Box

Input the X-axis for the real-time display by double-clicking or dragging on the
text box for TimeWindow.

You can set the time to display the real time signal.
Click OK.

ChemStation will return to Time Resolved Analysis Acquisition Parameters dialog
box.

Set the number of repetitions by double-clicking or dragging on the text box in
the Acquisition Time (right bottom) box, type a number, and click Enter.

Usually input 1 for the number of repetition.
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Click Check Parameters.

This is to make sure that you haven’t made any major errors, such as forgetting to
select some of the masses to be acquired, etc. If there are no errors in the method, a
dialog box will pop up to indicate so. If there is an error, then some description
telling you what the mistake is will pop up. Click OK on the pop up box.

Click OK.

All data acquisition parameters are set as you edited. The screen goes on to
Peristaltic Pump Program, explained later in this chapter.
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Time Program

ChemStation enables you to set acquisition parameters for up to 10 sections, known
as steps, in a time program. This enables you to change any method parameters part
of the way through a time resolved analysis. For example, you can change the
masses or load a different tuning file at a specific time in the sample run. You can set
different parameters for each step, or you can copy parameters from one step to
another. You complete this step in creating a method only if you are using Time Pro-
gram acquisition.

To set the Acquisition Mode to Time Program, complete the following steps:
Click the Time Program button.

The button is marked and the selected mode is outlined.

Acquisition Mode
" Spectrum

" Time Resolved Analysis

" Isotope Analysis
" Spectrum [Multi Tune)

" Isotope Analysis [Multi Tune]

OK I Cancel Help

Acquisition Mode Dialog Box-Time Program
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2 Click OK.

ChemStation sets Time Program as the acquisition mode for the method and the
Time Program dialog box appears.

Time Program E3

Step StartTime Tuning File

1 0 atune.u Set Acq Params | | Copy Parameter I
2 7 atune.u :

3 }; :::22:3 Select Tuning File | Check Parameter |
5 skip atune.u :

6 16 atune.u Skip |

7 17 atune.u

i} 18 atune.u

9 ELU AT Repetition: I:l

10 20 atune.u

Total Time: 26.0000 [sec]
Acquisition Time:

26.0000 [sec] 0K | Cancel | Help

Time Program Dialog Box
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Setting Parameters for Time Program

To create and set a time program, complete the following steps. Please refer to
“Time Program dialog box” in the Online Help.

1 To select a step for which to set parameters, click the step in the displayed list.

ChemStation highlights the step. All the parameters you set apply to the selected
step.

2 To set acquisition parameters for a step, click the Acquisition Parameter push
button.

ChemStation enables you to access the dialog box for setting the acquisition
parameters (masses, peak pattern, detector mode, integration time, acquisition time
and real time plot) for each step in the time program. To set acquisition parameters,
go to “Setting Parameters for Time Resolved Analysis” (in the previous section).
Click OK after you finish setting the parameters, and ChemStation will return to the
Time Program dialog box.

3 To select a tune file for a step, click Select Tuning File.
The Select Tuning File dialog box appears.

Select Tuning File [ <]

clicpchemi147500

‘alune.u |

atune.u |
default.u
Dtimeorg.u

[-] i
[RUN.M]

[a]

el

[d] z

oK Cancel Help

Select Tuning File Dialog Box

Select the tune file in one of the following ways:

* Type the name of the tune file and click OK. If the directory path in the Select File
dialog box is incorrect, you must type the directory path as well as the name of
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the file.
* Double-click a tune file in the displayed list.
ChemStation will return to the Time Program dialog box.
To set the start time for a step, click Skip.

For executing a step of interest, click on the Skip button to display the start time for
that step. The start time displayed for a step includes the acquisition time for the
preceding step. Note that the integration time and acquisition time for a step must be
set before the start time for that step can be set.

When you want to skip a specific step without executing it, you can also use this
button to display “skip” for that step in the list box.

To copy parameters from the current step to another one, complete the following
steps:

a) Click Copy Parameter.

The Copy Parameter dialog box appears, asking which step you want to copy the
current parameters to.

Copy Parameter Ed

Copy from Step 9
to

Step 1. 0K

—

Cancel

Help

Copy Parameter Dialog Box

b) Click the step in the dialog box that you want to copy parameters to and
then click OK.
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ChemStation copies the parameters you set for the current step to the step you
just highlighted and return to the Time Program dialog box.

6 Repeat Steps 1 through 5 for each step.
7 Click OK after all parameters for all of the steps in the time program are set.

All of the Time Program is set as you edited. The screen goes on to Peristaltic Pump
Program, explained later in this chapter.
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Isotope Analysis

Isotope Analysis is similar to Spectrum Analysis. The difference is that the dwell
time per mass is 10 times shorter. This mode should be used when precision for iso-
topic information (isotopic ratio and isotope dilution) is required (e.g. radioactive
isotope analysis for determining age, etc.).

To set the Acquisition Mode to Isotope Analysis, complete the following steps:
Click the Isotope Analysis button.

The button is marked and the selected mode is outlined.

Acquisition Mode E2
" Spectrum

" Time Resolved Analysis

" Time Program

" Spectrum [Multi Tune)

" Isotope Analysis [Multi Tune)

0K I Cancel Help

Acquisition Mode Dialog Box---Isotope Analysis

Click OK.

ChemStation sets Isotope Analysis as the acquisition mode for the method and the
Isotope Analysis Acquisition Parameters dialog box appears
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Izotope Analysizs Acquisition Parameters

Integration time

20 10 60 80 100 per F‘oint: [sec]

[ 100.00 [msec])

120 140 160 180 200
per Mass: 0.3 [sec]

220 240 260
Periodic Table | Mass Scale

- Peak Pattern Acquisition Time

st Acquisition: 9.500000 [sec]

Full Quant (3]

Semi Quant [B] ngetitinn:|:|

Maximum [20) Total Time: 9.5000 [sec]

OK Cancel Help CheckParameterl Enter |

Isotope Analysis Acquisition Parameters Dialog Box

Setting Parameters for Isotope Analysis

Because Isotope Analysis is similar to quantitative analysis in Spectrum Analysis,
setting the acquisition parameters is the same. Refer to “Setting Parameters for
Quantitative Analysis” in this chapter to set acquisition parameters for Isotope Anal-
ysis.

The Full Quant (3) in the Peak Pattern (left bottom) box is better than 1 point on the
Peak Pattern for Isotope Analysis.

5-47



NOTE

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Creating a Method

Spectrum Multi Tune

For semiconductor applications, Cool plasma allow for K, Ca and Fe to be measured
at low level. However Some elements with high ionization potentials can not
measured by cool plasma because cool plasma can not ionize then efficiently, so the
sensitivity is low. Every sample has to be run twice if the analyte list includes the
elements not possible by cool plasma.

Multi Tune allows cool and normal plasma samples to run at one time even when the
analyte list includes the elements whose sensitivity is too low to be run by cool
plasma. Multi Tune allows running the sample by both hot plasma and cool plasma
with a single acquisition.

To run cool plasma, the Shield Torch system is necessary. If the system does not have
a Shield Torch system, and you have the an application that requires it contact your
local Agilent sales office for an upgrade.

Using Spectrum [Multi Tune] mode, you can perform qualitative, semiquantitative,
and quantitative analysis. This section will explain how to set parameters for all
three types of analysis.

To set Acquisition Mode to Spectrum, complete the following steps:

Click Spectrum [Multi Tune].

The button is marked and the selected mode is outlined.

Acquisition Mode x|

™ Spectium

" Time Resolved Analysis

" Time Program

" |zotope Analpsiz

" lzotope Analysis [Mulli Tune)

ak I Cancel Help
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Click OK.

ChemStation sets Spectrum [Multi Tune] as the acquisition mode for the method
and the Spectrum [Multi Tune] Acquisition Parameters dialog box appears.

Spectrum (Multi Tune) Acquisition Parameters x|
Step 1 Step 2 Step 3
Mas Integration tim — == EiE =
AL H lsec] Stabilization Time: [~ [sec] el — fsed]
2 40 B0 & 100 ( = ) Integ Timefsec]  Integ Timelsec]  Integ Timelsec]
Mass Elem. Detector per Point_per ass _per Point_per Mass_per Point _per Mass
"0 130 180 | 180 200
Detectar: |20 -
20 ' 280 | 260
Periodic Table | Mass Scale
- Peak Pattemn quisition Tim
TRA (1)
Ful Quant (3]
Semi Quant [6] Repetition: |1
Masiu (20] Total Time: 00000 [sec]
Enter |
Al o
% Retum to First Tune Step 0K | Concel Help Check Parameter |

Spectrum [Multi Tune] Acquisition Parameters Dialog Box
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Setting Spectrum [Multi Tune] Acquisition Parameters

Select the masses, Integration time and Peak Pattern for the elements to be acquired.
Refer to Setting Parameters section discussed in the Creating a Method section of
this manual.

1 Select the Tune File to be used for the first set of elements.
Select a tune file for Step 1 from the drop-down list in the upper right section and
enter the stabilization time (standard setting: approx. 30 sec) in the list box. When

30 seconds is entered for Stabilization Time, measurement will start 30 seconds
after the file for Tune Step 1 is loaded.

2 Select the second tune file to be used for the second set of elements.
Similarly, select a tune file for Step 2 and enter the stabilization time.

Up to six tune files may be set (for Tune Steps 1 to 6). The integration time set in
Tune Step 1 will be the same for each element of all subsequent Tune Steps.

Spectrum (Multi Tune) Acquisition Parameters x|
Step 1 Step 2 Step3
 Mas Intagration tim S e =l [t = |- =
per Point:| - lsec] Stabiization Time: [30 | [sec] 0| [sec] fsec]
20 40 B0 80 100 ( - lsec]) Integ Timelsec] Inteq Timelsec] Inteq Timelsec]
Mass Elem.  Detector per Point _per Mass _per Poinl_per Mass_per Point _per Mass
7L Auc 010 080 |-
120 10 160 | B0 | 200
Detector [T o] |23 Ms a0 [010 oen |-
= 24 Mg ado (010 0g0
o o7 Al Aus (010 0g0
a2 el BEK Ao [010 06D
{Perindic Tablel]  Mass Sosls ié ?2 ﬁ::g S]g Sgg
7T Aus (010 0g0
51y ado (010 0g0
. 53 0o Aus (010 0g0
 Pesk Pattemn quisiion Tir N
TR 56 Fe Aus (010 0g0
_Tham | 57 Fe Ao [010 06D
Full Quark (3) 53 Ca Aus (010 0g0
| £0 Ni ado (010 0g0
Semi Quant (E] Repetition: |1 63 Cu Auto 010 0E0
Wi 20] | || Tot Time: 447000 [sec] | | %6 2" fuo 1010 DED
Enter |
Al =
W Retum ta Fist Tune Step 0k | Cancel | Help | Check Perameter |

3 Highlight the mass (see below) by clicking on the masses while holding down the
Ctrl key.
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Set the integration time for each tune step. The integration time can be set for
multiple tune steps in each mass number. To set the integration time, click the
integration time area which is crossed by the target mass number and the target tune
step, then enter the integration time and click Enter.

Spectrum (Multi Tune) Acquisition Parameters x|
Step 1 Step 2 Step 3
~Ma Inegraiontn rerie [mmen =] [ = E|
per Poirt [T [sec] Stailization Time: [30 [sec] EN — fsed]
2 40 B0 & 100 - = fjoss) Integ Timefsec]  Integ Timelsec]  Integ Timelsec]
Mass Elem. Detector per Point_per ass _per Point_per Mass_per Point _per Mass
— 7 R 70 Auo 010 00 |-
120 130 180 | 180 | 200
Detector: ERER ado (010 0g0
Y 24 Mg auo |010 0D
27 Al ado (010 0g0
o= & BE Aus (010 0g0
Periodic Table | Mass Scale i a0 |o1p e
auo (010 080
aue (010 0g0
e it Ti 530 ado (010 080
eak Pattem &l S5 Mn Auo  [010 060
5 Fe ado (010 0g0
__TRam | 57 Fa Aus (010 0g0
Full Guant (3] 53 Co ado (010 0g0
| e 60 Ni Aus (010 0g0
Semi Quant (5] Repetition: |1 010 0E0
Masiu (20] Total Tire: 831200 [sec] b 06
Enter |
Al o
% Retum to First Tune Step 0K | Concel | Hep | Check Parameter |

If you do not measure the mass number on particular tune step, enter “ - “ or -

113

113

in the integration time cell. But you should enter at least 1 integration time for each
mass number.

Spectrum (Multi Tune) Acquisition Parameters x|
Step 1 Step 2 Step 3
~Ma Inegraiontn rerie [mmen =] [ = E|
el lsec] Stailization Time: [30 [sec] EN — fsed]
2 40 B0 & 100 ( = ) Integ Timefsec]  Integ Timelsec]  Integ Timelsec]
Mass Elem. Detector per Point_per ass _per Point_per Mass_per Point _per Mass
— . T 7L Ao [010 081 [~
120 130 180 | 180 | 200
Detector: R ER ado (010 0g0
G0 Ao |00 0E0
ado (010 0g0
o= & Aus (010 0g0 .
Periodic Table | | Mass Scale e 0 T8
auto 03 18
0;m 18
. A 010 060 |-
- Peak Pattemn quisition Tim o0 e N
010 08
__TRam | 010 0g0
Ful Quant (3] 010 08
| e 010 0g0
Semi Quant [6] Repetition: |1 010 0.60
Masiu (20] Total Tire: 795200 [sec] 018
Enter |
Al o
% Retum to First Tune Step 0K | Concel | Hep | Check Parameter |

If more than 2 steps (tune files) are being used, repeat step 3 for the tune files.

If you want to remove tune files from the Tune Step, highlight the tune files and
click Remove Tune Step.
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Turn the Return to First Tune Step check box on when you want to reset the tuning
parameters of the ICP-MS after finishing data acquisition. If the check box is off,
after finishing the data acquisition, the tuning parameters of the ICP-MS are the
tuning parameters in the last tune step file.
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Setup

This document will give you an example of the operation procedure (cool and hot)

from setting up the system to make a method using Multi Tune.
Rotary Pump

Confirm that only one Rotary Pump is running when running cool plasma.

Check the top on the valve between the two Rotary Pumps is rotated clockwise

(closed).
Check its breaker located behind the ICP-MS mainframe is turned off.

o ﬂlﬂﬂ 4 Rotate
*«\m‘ Clockwise
S

il

—

A
Vo
YAl =
—
"=

=%

&

Turn off ‘ig / &
(gof
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Install the shield plate
Refer to pages 1-12 to 1-16 in “Agilent 7500 ICP-MS Option Instruction Manual”’
about shield torch installation.

Remove mass 40 AMU as one of the Prohibit masses at Configuration window
when you need to measure 40Ca,

Click Configuration Icon
Delete 40 from Prohibited Masses

E=/1CP-MS Configuration

X

[~ Offline Instrument

Lam Prohibited tasses

P Address: | 132. 168. 1. 128 e e [1ir Jm [13
Femote Start ’T ’T ’T ’41— ’_
o Dl EM Protection

" ‘Wit for Ready Signal ™ Auto setting of integ time in analog mode

Sample Introduction GC Mode

Tupe: Mode: GENERAL.QCC
|F'erista|tic: Pump j
I~

1515 Application: r
Autosampler: Miscellaneous. ..

Feset to Default Save | Cancel | Help |

Click Save

When you are no longer using the Shield Torch, reset mass 40 AMU in the Prohibited
Masses to prevent potentioal detector damage from the high 40 AMU signal in
normal plasma.

Ignite plasma
Refer to page from 3-9 to 3-11 in “Agilent 7500 ICP-MS Hardware Manual”.
Tuning

When changing to Analysis Mode is completed, Click Tune button in ICP-MS Top
Window.
Tune for cool plasma and hot plasma conditions, save individual files for each
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mode.

Normal plasma tuning procedure

Refer to Chapter 4 in “Agilent 7500 ICP-MS ChemStation Operator's Manual .

Cool plasma tuning procedure

Refer to page from 1-25 to 1-30 in “Agilent 7500 ICP-MS Option Instruction
Manual”.

Making the Method

1 Go to Method >> Edit Entire Method

[ 507 45 Top - GEWERAL GCE / DEFALRLTM / DE

mmlmmmmw:wu
Loasd and flun Mo

FR&EA AT )
Flun Method Wisad
B

Pamy Vacum Dugresics Mary  EdtiibmrceEquin [y,

141 7 Sonciin

Mt i,

pars astocisted rah 8 Motbhod.

s [ 1 8 3| osieon [ oo GO
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2 Check the Method section to edit.

Edit Method
Check method sections to edit:
¥ Method Information
[~ Interference Equation
¥ Acquisition

[T Data Analysis

QcC Parameters
& Edit QC Database

@ Edit QC Tune Criteria

Cancel Help

3 Enter Method comment as you like, then Click OK

Hethod Comments:

HNO3 with Hulti Tune|

[[Save Copy of Hethod With Data

Method Sections To Run:

[ Pre-Run Cmd/Hacro: | |

[V Data Acquisition

¥ Data Analysis

" Post-Run Cmd/Macro: | |

0K | [:ancell Help |
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4 Select Spectrum [Multi Tune], then click OK.

Acquisition Mode

Spectrum

Time Resolved Analysiz
Time Program

lzotope Analysiz

S pectum [Multi Tune}

lzotope Analyziz [Fulti Tune)

o]

Cancel

Help

5 Acquisition [Multi Tune] parameters windows appear

Spectrum (Multi Tune) Acquisition Parameters: x|
Step 1 Step 2 Step 3
Ma Integration tim — = EiE =
IR = feecl Stabiization Time: [~ [sec] — seq] — [sed)
20 4 60 80 100 l fsec]) Integ Timelsec]  Integ Timefsec]  Integ Timelsec]
Mass Elem__ Detector _per Point_per Mass _per Port_per Mase _per Point_per Mass
"4k " 140 | 180 | 180 | 200
Detector: |40 -
20 240 280
Periodic Table | Mass Scale
Peak Pattem Acauisiion Tim
TRA(1)
Full Quart (3)
Semi Quant (5] Repetition: |1
Mesimum (20) | | | Total Time: 0.0000  [secl
Enter |
EIN| o
¥ Return to First Tune Step oK Cancel Help | Check Paameter |

Click Periodic Table
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6 Select masses you analyze, then Click OK.

Masses

[x]

Number of Masses: 18

AMU Select File : | DEFAULT.AMU j

" Show Interference Equation

| Cr
1 1
Nb |Mu Tc
w Re |[0s |Ir [Pt

]
= EEEE R

?’
o
~

—
‘m’
?’

EEEEEE

|
[
K
ﬂ

?’
3
E’

HE
EE
LK
N

@ Periodic Table
Clear All Mass Table Cancel Help
" Mass Scale
7 Select Peak pattern [3]
Spectrum (Multi Tune) Acquisition Parameters: x|
Step 1 Step 2 Step3
 Mas ( Inteuation tin e B =~ = [- =
per Poirnt |- lsec] Stabiization Time: [~ [sec] - [sec] [sec]
20 40 B0 80 100 l - leeel) Inteq Timelsec] Integ Timelsec] Integ Timelsec]
Mass Elem._ Detector _per Point_per Mass _per Poirt_per Mass _per Point _per Mass
T T dm T A 7L Ao 010 0@ |-
120 130 160 | 1A0 | 200
Detector: [im =] | 23 Na sce |00 030 |-
Lo 2 Mg ato [010 030
T 27 Al sce (010 030
2 2 el BE fuo [010 030
Periodic Tabls | Mass Scale jg ES :dtg g_;g g_gg
7T sce (030 00
51 ao (030 030
~Peak Pattern——————— —Acquisition Tims———————— gg ,E,{” :dtg g_lg g_gg
TR 56 e sce (010 030
e | 57 Fe fuo [010 030
59 Co sce (010 030
50 Hi ato [010 030
Semi Quant (8] Repetition: |1 B3 Cu Auta 010 0.30
Masimum (20) Total Time: 11,3000 fsec] | | * 2" Auwe 1030 080
Enter |
Al 2
¥ Retunto First Tune Step 0k | concel Help | Check Paamete |

Click Tune Step 1
Click Browse... to select the Tune files
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8 Select a tune file for Step 1 from the drop-down list in the upper right section.

Spectrum (Multi Tune) Acquisition Parameters x|
Step 1 Step 2 Step 3
Mas Integration tim — == EiE =
AL H lsec] Stabilzation Time fsec] — fsed]
U R R L1 [ o ) Inteq Timelsec]  Integ Timelsec]
Mass Elem. Detector per Port_per Mass _per Point_per Mass_per Point _per Mass
— 7 R 70 Aae 010 0@ -
120 130 180 | 180 | 200
Detetar [ =] |23 Ma Ao (010 030
Y 24 Mg auo |010 020
27 Al Ao (010 030
o= & BE Aus (010 00
Periodic Table | | Mass Scale gL guo 10 0%
7T ado (030 030
51 v Aus (030 0an
e it Ti 50 ado (010 030
eak Pattem &l S5 Mn Auo |00 030
5 Fe Ao (010 030
__TRam | 57 Fa Aus (010 00
Full Guant (3] 53 Co Ao (010 030
| e 60 Ni Aus (010 00
Semi Quant 5] Repetition: |1 63 Cu Auto 010 030
Maimum 20) Totel Time: 113000 [see] | | 55 <" fato 1030 030
Enter |
Al o
¥ Retumto Fist Tune Step oK Cancel Help | Check Parameter |
.
9 Click Tune Step 2.
Spectrum (Multi Tune) Acquisition Parameters x|
Step 1 Step 2 Step 3
=M Integration tim Tune File: | atune.u | [T | |- j'
AL H lsec] Stabilization Time: [5 [sec] 5 el — fsed]
2 40 B0 & 100 ( = ) Integ Timefsec]  Integ Timelsec]  Integ Timelsec]
Mass Elem. Detector per Point_per ass _per Point_per Mass_per Point _per Mass
— 7 R 70 Aae 010 0@ -
120 130 180 | 180 | 200
Detetar [ =] |23 Ma Ao (010 030
Y 24 Mg auo |010 020
27 Al Ao (010 030
o= & BE Aus (010 00
Periodic Table | | Mass Scale gL guo 10 0%
7T ado (030 030
51 v Aus (030 0an
e 50 ado (010 030
eak Pattem &l S5 Mn Auo |00 030
5 Fe Ao (010 030
__TRam | 57 Fa Aus (010 00
Full Guant (3] 53 Co Ao (010 030
| e 60 Ni Aus (010 00
Semi Quant 5] Repetition: |1 63 Cu Auto 010 030
Maimum 20) Totsl Time: 163000 [see] | | 50 2" fato 1030 030
Enter |
Al o
¥ Retumto Fist Tune Step oK Cancel Help | Check Parameter |
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10 Enter the stabilization time (e.g., 30 sec) for Step 1 and Step 2 in the text boxes
in the upper right section.

Spectrum (Multi Tune) Acquisition Parameters x|
Step 1 Step 2 Step 3
~Ma: Integration tim Tune File; | atune.u | [detauiu =l - =l
AL H lsec] Stailization Time: [30 [sec] 0 fsec) — fsed]
2 40 B0 & 100 ( = ) Integ Timefsec]  Integ Timelsec]  Integ Timelsec]
Mass Elem. Detector per Point_per ass _per Point_per Mass_per Point _per Mass
o 70 Aae 010 0@ -
120 130 180 | 180 | 200
Detector: e aue 010 03 |-
Y 24 Mg auo |010 020
T o 27 Al Ao (010 030
o= & BE Aus (010 00
Periadic Table | Mass Scale ke o fo10 0%
7T ado (030 030
51 v Aus (030 0an
e it Ti 50 ado (010 030
eak Pattem &l 55 Hin Aus (010 00
5 Fe Ao (010 030
__TRam | 57 Fa Aus (010 00
Full Guant (3] 53 Co Ao (010 030
| e 60 Ni Aus (010 00
Semi Quant 5] Repetition: |1 63 Cu Auto 010 030
Mamum 20y | | | Totsl Time: 413000 [sec] 88 Zn fato 1030 030
Enter |

G| =

¥ Retum ta First Tune Step oK Cancel Helps Check Parameter |

NOTE The recommended stabilization time is for most applications:

<30 seconds from cool plasma to hot
<30 seconds from hot to cool plasma

Continue 8 and 9 as you select tune files.
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11 Select a tune step for each element.

Refer to page 5-50 “Highlight the mass (see below) by clicking on the masses while
holding down the Ctrl key”.

Spectrum (Multi Tune) Acq n Parameters x|
Step 1 Step 2 Step 3
Ma; -~ Integration tim Ture File: |a|uneu =l Idgfau"u | | |
per Point | el Stabiiation Time: |30 [sec] [0 eee [ e
20 4 60 80 100 i [ Integ Timelsec]  Integ Timefsec]  Integ Timelsec]
. r;asLsIE\em gs::m. Wp]e;g‘mnl T]elaglass bor Pori_perase_pe Pon_per ass
Detector: |40 - 33 m mg g.lg ggg

e te ol 030

220 240 260 aue [010 030
Periodic Table | Mase Scale e
e |00 0d0
se |030 a0
te ol 00

~Peak Pattem———————— ~Acquisiion Time—————— S EO R
ato [010 030
| 57 Fer sce (010 030
Ful Quant (3) 59 Co ato [010 030
| sce (010 030
Semi Quant [B) Repetition: |1 Auta 0.10 0.30
Mesimum (20) | | | Total Time: 758800 [secl 03 0%
Enter |
EIN| o
I% Retun to First Tune Step ok | cancel Help Check Parameter |
Spectrum {Multi Tune) Acq; n Parameters x|
Step 1 Step 2 Step3
M ( Inteuation tin SO e = [omtn =] [- =
pet Point (B lsec] Stabiization Time: |30 [sec] 30 | [sec] [sec]
20 40 B0 80 100 l - leeel) Inteq Timelsec] Integ Timelsec] Integ Timelsec]
Mass Elem._ Detector _per Point_per Mass _per Poirt_per Mass _per Point _per Mass
e —r——1 0 IS
150 ' 140 ' 160 | 1B | 2bo
Detector: [im =] | 23 Na Auta
Lo 2 Mg Auto
——
R T -
Periodic Table | Mass Scale Do
050
030
Pesk Pattemn—————— [~ Acquisition Time
TRA]
Ful Quant (3)
Semi Quant (£) Fepetition: |1
Masimum 20) | | | Tetal Time: 71,3200 fsecl o0
Enter |
Al 2
¥ Retunto First Tune Step 0k | concel Help | Check Paamete |
NOTE Recommended element to be run by cool plasma

: Li, Na, Mg, Al, K, Ca, Cr, Mn, Fe, Co, Ni, Cu
Others elements are recommend to be run by hot plasma

5-61



12

13

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Creating a Method

Click Check Parameter and confirm no errors reported.
Click OK.

Method 5ave Dptions <]

[¥Alert when Meth-Calib Link Updated:
¥ Use Same Name for Meth and Calib

[ Alert when Method is Overwritten

¥ Alert when Calib is Overwritten

0K | Cancell

Refer to Saving a Method and Calibration on page 5-87 in “Agilent 7500 ICP-MS
ChemStation Operator’s Manual”.

Enter calibration name, then click OK

Save Calibration As

dAicpchem\1icalib
HNO3M.C |

0K I Cancel Help |

Creating this method is now complete.
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Isotope Analysis [Multi Tune]

Isotope Analysis [Multi Tune] is similar to Spectrum Analysis [Multi Tune]. The
difference is that the dwell time per mass is 10 times shorter. This mode should be
used when precision of isotopic information (isotopic ratio and isotope dilution) is
required (e.g. radioactive isotope analysis for determining age, etc.).

To set the Acquisition Mode to Isotope Analysis [Multi Tune], complete the follow-
ing steps:

1 Click the Isotope Analysis [Multi Tune| button.

The button is marked and the selected mode is outlined.

Acquisition Mode x|

" Spectum

" Time Resolved Analysis
" Time Program
" lzotope Analpsis

" Spectum [Mulli Tune)

+ |sotope Analpsiz [Mulli Tunel

ak I Cancel Help

Acquisition Mode Dialog Box---Isotope Analysis [Multi Tune]

2 Click OK.

ChemStation sets Isotope Analysis as the acquisition mode for the method and the
Isotope Analysis [Multi Tune] Acquisition Parameters dialog box appears
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Isotope Analysis {Multi Tune) Acquisition Parameters x|
Step 1 Step2 Step3

Ma Integration tim — =i EE =
AL H lsec] Stabilization Time: [~ [sec] el — fsed]

w40 B W I - L] Integ Timefsec]  Integ Timelsec]  Integ Timelsec]

Mass Elem.  Detector perPot perMass per Point perMass per Paint per Mass

Detectar: |20 -

———T——T—
220 240 Z60

Perodic Table | Mass Seale |

- Peak Pattemn quisition Tim
TRA (1)
Ful Quant (3]
Sem Quant (5] | || epetiton [1
Waimum (20] Total Time: 00000 [sec]
[CEne |
Al o
% Retum to First Tune Step 0K | Concel | Hep Check Parameter |

Isotope Analysis [Multi Tune] Acquisition Parameters Dialog Box

Setting Parameters for Isotope Analysis [Multi Tune]

Because Isotope Analysis [Multi Tune] is similar to quantitative analysis in Spec-
trum Analysis [Multi Tune], setting the acquisition parameters is the same. Refer to
“Setting Parameters for Quantitative Analysis” on page 5-25 in this chapter to set
acquisition parameters for Isotope Analysis. Refer to “Setting Spectrum [Multi
Tune] Acquisition Parameters” on page 5-50 in this chapter for Multi Tune Parame-
ter Setting.

The Full Quant (3) in the Peak Pattern (left bottom) box is better than 1 point on the
Peak Pattern for Isotope Analysis.
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Setting the Peristaltic Pump Program

You can determine the speed at which the peristaltic pump runs, and set a delay to
allow for the time it takes for the sample to reach the plasma and stabilize. If the
ASX-500 or ASX-100 is set as the autosampler in the ICP-MS Configuration, then
the window to set up the time and pump speed during the rinse is added.

Before the acquisition of data, the sample uptake runs. During uptake, the pump
speed increases to the set value. After Uptake Time has elapsed, the pump speed
goes to the value to be set in the Tuning Parameters, and pumps at that value for the
duration of the stabilization time. After stabilization, data acquisition begins. If an
autosampler is configured, you can set post-acquisition rinse parameters.

Peristaltic Pump Program § | Reristaltic Pump Program X
— Before Acquizition
B efore Acquisition Uptaks Speedt [050  rps
Uptake Speed: ps Uptake Time: |30 sBC
Stabilization Time: |30 360
Uptake Time: |30 TEC

g e . After Acquisition [Rinse Port

Stabilization Time: |30 FEC =t Aeauisiton (Finse Port)
Rinze Speed: |0.50 pz
Rinze Time[Sample]: |30 B0
OF. | Cancel | Help | Rinse Time(STD): |30 80

After Acquisition [Rinse Yial)
Stepl Step2 Step3

Rinse Vial. |1 |2 E]
Rinse Speed: [0.50 [0 fooo s

Rinse Time: |15 o o sec
Rinze Port
Lyl

™ Inteligent Rinse out After Acquisition

I¥ Execute Pre-emptive Rinse

Pre-emptive Time: |10 360
QK | Cancel | Help

Peristaltic Pump Program Dialog Box
(left: without the autosampler, right: with the autosampler)
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ChemStation allows you to set Intelligent Rinse for the post-acquisition rinsing.
The probe rinse normally begins after the termination of acquisition. However, you

can also start the rinse before acquisition ends.

Peristaltic Pump Program

Before Acquisition
Uptake Speed: 050 ips
Uptake Time: [30° sec
Stabiization Time: [30 sec

Alter Acauisition [Finse Port
Rinse Speed: 050 1ps
Riinse Time(Samplel [30 sec

Intelligent Rinse
Riinse Step: | Stepl -

Thieshold[CPS)
Mass or Ratio Sample 5TD

N I N
[/l oo
I N
I N

NOTE

Rinse Time{STD): |20 sec
[ /s oo

Alter Acauisition (Rinse Vial) T
Stepl  Step2  Stepd [ /[ [ f@
Riseviat [T 2 |5 | [l
Rinsedpeed 080 00 [om0 ws | || (T
ArsaTins: 5 B o s | || T
Fenpon [’:EL T Laad masses from acq paramelers |

Stabilty check time window: [5 sec
Action on failure: |Mext Sample -

I Inteligent Rinse out After Acquisition

¥ Execute Pre-emplive Rinss

Freemptive Time: [10 sec

oK carecel | Heb |
Peristaltic Pump Program Dialog Box (Intelligent Rinse)

To set the peristaltic pump program, complete the following steps:

Set the uptake speed by double-clicking or dragging on the Uptake Speed text
box and typing a value in revolutions per second. (0.50 maximum)

The value set determines the speed at which the pump takes the sample into the
nebulizer.

When using the sample pump, the maximum speed is 1.0 rps.
Set the uptake time by double-clicking or dragging on the Uptake Time text box

and typing a value in seconds.

The uptake time is the time allowed for the sample to reach the nebulizer.

Set the stabilization time by double-clicking or dragging on the Stabilization
Time text box and typing a value in seconds.

The stabilization time is the time allowed for the pump and signal to stabilize before
acquisition begins.

5-66



NOTE

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Creating a Method

To use the autosampler, enter the settings for the post-acquisition probe rinse in
the After Acquisition (Rinse Port) section.

Rinse solution in the rinse port of the autosampler is taken up into the nebulizer.
When using the Peristaltic Pump2, the maximum speed is 1.0 rps.

To use the autosampler, enter the settings for the post-acquisition rinse in the
After Acquisition (Rinse Vial) section.

Rinse Speed, Rinse Time and the Rinse Vial that will be used for post-acquisition
rinse. Each time the sample is switched, the rinse operation will be conducted using
the solution in the specified rinse vial.

To initiate Intelligent Rinse after acquisition, enter the following settings.

In Intelligent Rinse, rinsing will continue until masses within the sample decrease to
the set threshold (CPS) or lower. Enter the settings in Mass, Threshold, Stability
check time Window, and Action on Failure.

1) Select the Intelligent Rinse out After Acquisition check box.

The dialog box expands and shows the Intelligent Rinse setting items.

Paoristaltic Pump Program E|
Biedore dcauitiion Inteligent Ringe
Uptke Soeedt [050  ips Finse Step [Slen? =
Uptake T _"_ - Thinshak§CPS)
Statiaaton Tere: [30 e Mass o Rlatic Samle 10
F ' @
s Aot (e Potl —i— T
AreSgest (050 s —i— o
Fings TimetSanclep 30— 1ec | 0 I |
Riree Time(STO} [0 e | 0 . |
Aes Aceuisiion [Rinae Vid) [ [ @
Sl Swp2  Sund -
Aevat [ [ ) i
RrueSoeed 050 o0 w0 ws | | 1 [ |
PweTow [5 0P we| [ T
e
osPt T [ g Losd masses hom bt parmetars
Shablity check tme window [5 sec
W Irteligent Plinve out After Acquitiion Auchion on Lekes: | et Sample i
~ Emcute Pre-emgiive Nirve
Pre-emgtive Tira: [10 sac
[ Tox Carcel Heb

Peristaltic Pump Program Dialog Box
2) Select a rinse step from the Rinse Step drop-down list.

Selecting Rinse Port will cause the indicators in the Rinse Time (Sample) and Rinse
Time (STD) text boxes to change to blue. Selecting Step No. will cause the indicator
in the Rinse Time text box to change to blue. < max > will appear next to both text
boxes to indicate the rinse time limit.
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3) To input mass data directly, enter mass values in the left-side text boxes under
“Mass or Ratio.”

4) To load masses from acquisition parameters, click Load Masses from Acq.
Parameters.

The Load Masses from Acq. Parameters dialog box will appear. Select mass data.
Up to 10 masses can be selected. Choose the desired mass data in the Masses in
Acq. Parameters list box and click Add-> to select them as the masses for
Intelligent Rinse. To cancel a selection, select the desired masses in the Selected
Masses list box and click <- Remove. Selections may also be added or removed to
or from a list by double-clicking them.

Click OK to close the Load Masses from Acq. Parameters dialog box and load the
selected masses.

Load Masses from Acq. Paranm: =

Mazzes in Acg Parameters Selected Masses

Add-> |
<-Remave |

QK I Eancell Help |

Load Masses from Acq. Parameters Dialog Box

5) To set a strength ratio, enter mass values in the right-side boxes under “Mass or
Ratio.”

6) For a standard sample, set the threshold (CPS) of the count value of the mass in
the Sample text box in the Threshold (CPS) section.

7) In the case of a calibration standard, set the threshold (CPS) of the count value of
the mass in the STD text box.

8) Set a stability confirmation time setting (1 to 300 sec) in the Stability check time
Window text box. The moving average will be obtained in the set time period.

9) Select the process to be executed when the threshold value is not reached at the
set rinse time from the Action on Failure drop-down list.
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7 Do the following to start the rinse before the end of acquisition:

1) Select the Execute Pre-emptive Rinse checkbox.

2) In the Pre-emptive Time text box, set the number of seconds before the end of
acquisition at which you wish to start the rinse.
If you proceed with preemptive rinse with an improper preemptive time, the rinse
solution may be introduced during acquisition. Be very careful when specifying
preemptive times. Keep in mind that performing Intelligent Rinse through
preemptive rinse will prevent monitoring of threshold values during acquisition.
To proceed with Intelligent Rinse, set a preemptive time so that the rinse step
selected as the Intelligent Rinse target ends after acquisition ends.

NOTE - To repeat the acquisition, set a time shorter than the individual repeated data
acquisition times.
For Multi Tune mode, set a time shorter than the last tune step. A tune step with a
long acquisition time at the end can lengthen preemptive times.

If Intelligent Rinse is selected for Step 1

End of Acquisition
Rinse Time of Rinse Step
Rinse Time Selected as Target
at Rinse Port for Intelligent Rinse

Acquisition

If Preemptive
Time is Set

Acquisition
H
i
1 [Set the preemptive time so that
Rinse Ti fRinse S i Intelligent Rinse completes after
. X paieled tep i |the end of acquisition.

Rinse Time Selected as Target !

at Rinse Port for Intelligent Rinse i
i

N

)

Preemptive time

¢ Preemptive Time < Rinse Time in After Acquisition (Rinse Port) + Rinse Time in Step 1 in After Acquisition (Rinse Vial)

NOTE If you start the rinse before the end of acquisition, the Rinse Speed setting will be
disabled until acquisition is complete.
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To accept the values you set for the peristaltic pump program, click OK.

The Set Correction dialog box appears.

Setting Corrections for the Method

ChemStation enables you to set corrections for both background and isobaric inter-
ferences. Correcting for background interference subtracts the background signal
from the sample signal acquired with the same method. Correction for interference
uses equations to adjust for interference between masses.

Set Comection E

[Subtract Background:

Background File Name

Browse... |

Rejected Masses:| | | | | | | |

[ Interference Correction

0K I Cancel Help

Set Correction Dialog Box

To use the correction features ChemStation provides, complete the following steps:
Click Subtract Background.

Click Browse.

The Select Data File Dialog box appears, showing the path of the data file directory
and a list of data files.

Select a file name from the list by clicking it and then clicking OK.

ChemStation subtracts the data in the selected file from all other data files acquired
with the same method.
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Select the box, Rejected Masses and enter the masses for which background
spectrum you do not want subtracted.

The background spectrum for the masses you edited in the Rejected Masses box will
not be subtracted. It is used when you do not want to subtract the spectrum for spe-
cific masses; for example the spectrum for internal standards.

Subtract Background is used to subtract a background spectrum from a sample
spectrum. When Subtract Background is selected, the abundance values for each
mass in the background spectrum are subtracted from the abundance values of the
corresponding mass in the sample spectrum. Subtract Background is different from
Blank Subtraction available in Data Analysis where the blank quantitative results are
subtracted from sample quantitative results.

Click Interference Correction.

Any interference correction equations stored in a given method will be used to cor-
rect all data acquired by that method, if Interference Correction is selected.

To set the corrections you have chosen, click OK.

The Select Reports dialog box appears.
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Selecting Reports

ChemStation gives you several choices for generating reports as part of the method.
You can generate reports to the screen, to the printer, or to a file that you specify.
ChemStation also enables you to generate custom reports and databases that can be
updated automatically when the method runs. Generating reports with the method is
optional. If you do not want to generate a report, make sure nothing is selected in the
Select Report dialog box and click OK.

The ChemStation software provides default templates for custom reports and
databases, or you can design your own templates. For information about creating
your own custom report template, see Chapter 11, “Creating Custom Reports.”

In the Tune Step, select the tune step which is used. If you do not use the Multi
Tune, select 1.

Select the same tune step as used in the acquisition parameter. If the selected tune step
is different, an error occurs.Select Reports Dialog Box

If your QC configuration does not include any QC parameters, the QC Report section
will be grayed out.

select Reports x|

~ Quantitation Report
e
™ Custom Report
™ Update Custom Database

—QC Report
I~ | GC Report

— Semiguant Report

¥ Semiquant Repart
[ Custom Report
[~ Update Custom Datahase

Tune Step: 1 'I

r~|sotope Report

™ Isotope Ratio Repoit
Tiure Step; 1 'I

™ Isotope Dilution Report

Ture Step: 1 'I

[~ Copy saved Test Reports bo 'Reports’ folder

ak. I Cancel | Help |

Select Reports Dialog Box
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To select the type of report you want to generate when the quantitation method runs,
complete the following steps:

1 Select a report format in the Quantitation Report area.

To generate the default quantitation report, select the box for Quantitation Report .

To generate a custom report template for quantitative analysis when the method
runs, click the Custom Report box.

To update a custom report database for quantitative analysis when the method runs,
click the Update Custom Database check box.

2 To produce a batch file of the report, select the check box Copy saved Text
Reports to ‘Reports’ folder.

If the setting to save reports as a file is selected as described in step 4, the same
information will be saved in a file named “fq_FILE NAME.tex” in the Reports
directory.

This setting is used to allow an external applications to obtain reports periodically.

3 Click OK.
4 Set the generating style of the quantitation report as follows:
To generate the default quantitation report, complete the following steps:

a) The FullQuant Report Option dialog box appears.

FullQuant Report Option E

Style: Y - |

~Destination

¥ Screen

[ Printer

I File : | |
OK | Cancel Help |

FullQuant Report Option Dialog Box
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b) To see the list of default report styles for FullQuant, click on the arrow next
to Style.

Three default report styles are available. For more information about report
styles, please refer to appropriate sections of Chapters 12.

¢) Select an item from the list by clicking it.

d) Select the destination for the report by clicking the appropriate boxes and
click OK.
You can click one or more of the following boxes:

e Screen

Generates the report and displays it on the ChemStation screen.

e Printer
Generates the report and sends it to the ChemStation printer. You must select this
destination for a detailed report.

e File

Generates the report and saves it as a file. Use the dialog box to give this file a
name.

For more information about FullQuant report output, refer to Chapter 12,
“Generating a Quantitative Report”.
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To generate a custom report template for quantitative analysis when the method
runs, complete the following steps:

a) The Select Custom Report Template (FullQuant) dialog box appears.

Select Custom Report Template [Fulluant] <]
cicpchem\1\rpttmp
‘FQ_DEF.FQT \
CAL REP.fqt =
CALREPZ.iqt
FQ_DEF.fqt 1.
ISTD_SUM.fqt
QUANTDET.fqt
QUANTSUM.iqt
TC_DET.fqt
TC_SUM.fqt -
OK Cancel Help

Select Custom Report Template (FullQuant) Dialog Box

b) Select the custom report template (.fg¢ extension) in one of the following
ways:

* Click a file name in the displayed list and click OK.
* Double-click a file name in the displayed list.
* Type the file name and click OK.

For more information about custom reports, refer to Chapter 11, “Creating Custom
Reports™.
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To update a custom report database for quantitative analysis when the method runs,
complete the following steps:

a) The Select Custom Report Database (FullQuant) dialog box appears.
Select Custom Report Template [FullQuant)
clicpchem\1irpttmp

|FQ_DEF.FQT \

CALREP.fqt =]
CALREPZ.fqt
FQ_DEF.fqt |
ISTD_SUM.fqt
QUANTDET fqt
QUANTSUM.fqt
TC_DET.fqt
TC_SUM.fqt -

OK Cancel Help

Select Custom Report Database (FullQuant) Dialog Box

b) Select the custom report database (.fqd extension) in one of the following
ways:

* Click a file name in the displayed list and click OK.
* Double-click a file name in the displayed list.
* Type the file name and click OK.

For more information about the custom database, refer to Chapter 11, “Creating a
Custom Report Database”.

After setting all selected report options, the screen goes on to Edit Analysis
Parameters, explained later in this chapter.
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To generate a QC Report, complete the following steps:

If your QC configuration does not include any QC parameters, the QC Report section
will be grayed out.

Click the QC Report box and click OK.

To produce a batch file of the report, select the check box Copy saved Text
Reports to ‘Reports’ folder.

If the setting to save reports as a file is selected as described in step 4, the same
information will be saved in a file named “qc_FILE NAME.tex” in the Reports
directory.

This setting is used to allow an external applications to obtain reports periodically.

Click OK.
The QC Report Options dialog box appears.

AC Report Option B3

" Recalculate then Print

oK Cancel Help

QC Report Option Dialog Box

Select either Print Only or Recalculate then Print for QC Report, and click OK.

For more information about the QC report, refer to the appropriate sections of the
Intelligent Sequence Manual.

After setting all selected report options, the screen goes on to Edit Analysis
Parameters, explained later in this chapter.
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To select the type of report you want to generate when the semiquant method runs,
complete the following steps:

1 Select a report format in the Semiquant Report area.

To generate the default semiquant report, click the Semiquant Report box and click
OK.

To generate a custom report template for semiquantitative analysis when the method
runs, click the Custom Report box and click OK.

To update a custom report database for semiquantitative analysis when the method
runs, click the Update Custom Database box and click OK.

2 To produce a batch file of the report, select the check box Copy saved Text
Reports to ‘Reports’ folder.

If the setting to save reports as a file is selected as described in step 4, the same
information will be saved in a file named “sq_FILE NAME.tex” in the Reports
directory.

This setting is used to allow an external applications to obtain reports periodically.

3 Click OK.

4 Set the generating style of the semiquant report as follows:
To generate the default semiquant report, complete the following steps:

a) The Semiquant Report Option dialog box appears.

IV PRI ctailed, Text Onl -l

Destination

¥ Screen

[~ Printer

" File : | |

0K I Cancel Help |

SemiQuant Report Option Dialog Box
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b) To see the list of default report styles for SemiQuant, click on the arrow next
to Style.

Two default report styles are available. For more information about report styles,
please refer to appropriate sections of Chapters 13.

¢) Select an item from the list by clicking it.

d) Select the destination for the report by clicking the appropriate boxes and
click OK.

You can click one or more of the following boxes:

e Screen

Generates the report and displays it on the ChemStation screen.

e Printer
Generates the report and sends it to the ChemStation printer. You must select this
destination for a detailed report.

e File

Generates the report and saves it as a file. Use the dialog box to give this file a
name.

For more information about SemiQuant report output, refer to Chapter 13,
“Generating a Semiquantitation Report”.

To generate a custom report template for semiquantitative analysis when the method
runs, complete the following steps:
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a) The Select Custom Report Template (SemiQuant) dialog box appears.

Select Custom Report Template [Semifuant]
clicpchemylirpttmp
|SQ_DEF.SQT |

SQ_DEF.sqt =

[

[l

[l e

[

el

[+

[a] &

oK | Cancel Help

Select Custom Report Template (SemiQuant) Dialog Box

b) Select the custom report template (.sq¢ extension) in one of the following
ways:

* Click a file name in the displayed list and click OK.
* Double-click a file name in the displayed list.
* Type the file name and click OK.

For more information about custom reports, refer to Chapter 11, “Creating Custom
Reports™.
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To update a custom report database for semiquantitative analysis when the method
runs, complete the following steps:

a) The Select Custom Report Database (SemiQuant) dialog box appears.

Select Custom Report D atabase [Semiljuant)
clicpchem\1\rpttmp
‘SQ_DE.SQD |
5Q_DB.sqd =
[
[al
[l o
[d
el
I+
[ad T
oK Cancel Help

Select Custom Report Database (SemiQuant) Dialog Box

b) Select the custom report database (.sqd extension) in one of the following
ways:

* Click a file name in the displayed list and click OK.
* Double-click a file name in the displayed list.
* Type the file name and click OK.

For more information about the custom database, refer to Chapter 11, “Creating a
Custom Report Database”.

After setting all selected report options, the screen goes on to Edit Analysis
Parameters, explained later in this chapter.
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To generate an Isotope Ratio Report, complete the following steps:
Select the Isotope Ratio Report check box in the Isotope Report area.

To produce a batch file of the report, select the check box Copy saved Text
Reports to ‘Reports’ folder.

If the setting to save reports as a file is selected as described in step 4, the same
information will be saved in a file named “ir FILE NAME.tex” in the Reports
directory.

This setting is used to allow an external applications to obtain reports periodically.

Click OK.

The IR Report Options dialog box appears.

IR Report Option B=
I N Sotope Ratio_____ |
Destination
¥/ Screen
[~ Printer
" File : | |

0K | Cancel Help |

IR Report Option Dialog Box

To see the list of default report styles for Isotope Ratio, click on the arrow next
to Style.

Two default report styles are available. For more information about report styles,
please refer to appropriate sections of Chapters 14.

Select an item from the list by clicking it.

Select the destination for the report by clicking the appropriate boxes and click
OK.

You can click one or more of the following boxes:

e Screen

Generates the report and displays it on the ChemStation screen.
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e Printer
Generates the report and sends it to the ChemStation printer.
e File

Generates the report and saves it as a file. Use the dialog box to give this file a
name.

For more information about the Isotope Ratio report, refer to Chapter 14,
“Generating an Isotope Ratio Analysis Report”.

After setting all selected report options, the screen goes on to Edit Analysis
Parameters, explained later in this chapter.
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To generate an Isotope Dilution Analysis Report, complete the following steps:
1 Select the Isotope Dilution Report check box in the Isotope Report area.

2 To produce a batch file of the report, select the check box Copy saved Text
Reports to ‘Reports’ folder.

If the setting to save reports as a file is selected as described in step 4, the same
information will be saved in a file named “id_FILE NAME.tex” in the Reports
directory.

This setting is used to allow an external applications to obtain reports periodically.

3 Click OK.
The ID Report Options box appears.

ID Report Option Ed

Syle: [T -]

—Destination

¥ Screen

I~ Printer

[ File : | |

Ok | Cancel Help |

ID Report Option Dialog Box

4 To see the list of default report styles for Isotope Ratio, click on the arrow next
to Style.

Two default report styles are available. For more information about report styles,
please refer to appropriate sections of Chapters 15.

5 Select an item from the list by clicking it.

6 Select the destination for the report by clicking the appropriate boxes and click
OK.
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You can click one or more of the following boxes:

¢ Screen

Generates the report and displays it on the ChemStation screen.

e Printer

Generates the report and sends it to the ChemStation printer.
* File

Generates the report and saves it as a file. Use the dialog box to give this file a
name.

For more information about the Isotope Dilution Analysis report, refer to Chapter
15, “Generating an Isotope Dilution Analysis Report”

After setting all selected report options, the screen goes on to Edit Analysis
Parameters, explained later in this chapter.

Selecting the Edit Analysis Parameters

After you set the report options, the ChemStation enables you to edit the analysis
parameters for FullQuant, SemiQuant, Isotope Ratio (IR) and Isotope Dilution (ID).
Please select the items you want to edit and click OK.

Edit Analyziz Parameters

[T SemiqQuant
IR
D

OK | Cancell

Edit Analysis Parameters Dialog Box

If you select FullQuant and click OK, the Edit Calibration Parameters dialog box
appears, followed by the Blank Conc. Subtraction (FullQuant) dialog box.
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If you select SemiQuant and click OK, the SemiQuant Parameters dialog box
appears, followed by the Internal Standard Correction (Normal Mode) and Blank
Conc. Subtraction (SemiQuant) dialog box.

If you select IR and click OK, the IR Parameters dialog box appears.
If you select ID and click OK, the ID Parameters dialog box appears.

For more information about editing these analysis parameters, please refer to the
appropriate sections of Chapters 12-15.

When you have finished editing the analysis parameters, either the QC Database
dialog box or the QC Tune Criteria Editor dialog box appears.

If your QC configuration does not include any QC parameters, the QC database or
the QC Tune Criteria Editor dialog box will not appear.

Editing QC Parameters
For more information about editing QC Database and QC Tune Criteria parameters,
please refer to the appropriate sections of the Intelligent Sequence Manual.

When you have finished editing the QC parameters, the Method Save Options
dialog box appears.

Method Save Options 5]

¥Alert when Meth-Calib Link Updated:

¥ Use Same Name for Meth and Calib
¥ Alert when Method is Overwritten
¥ Alert when Calib is Overwritten

¥ Yerifty QC Method

0K | Cancell

Method Save Options Dialog Box

If your QC configuration does not include any QC parameters, the Verify QC Method
option will not appear.
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Saving a Method and Calibration

To save the selected method and calibration just created, complete the following
steps:

Select the Method Save Options by clicking on the boxes for each option.
There are 5 options available on the Method Save Options dialog box:

* Click the Alert when Meth-Calib Link Updated box if you want the ChemStation
to alert you with a message when the Method and Calibration link is changed

* Click the Use Same Name for Meth and Calib box if you want to save the
method and calibration with the same name.

* Click the Alert when Method is Overwritten box if you want the ChemStation to
alert you with a message when an existing method will be overwritten.

* Click the Alert when Calib is Overwritten box if you want the ChemStation to
alert you with a message when an existing calibration will be overwritten.

* Click the Verify QC Method box if you want ChemStation to verify the QC
method.

After selecting the options, click OK.

If you have selected the Verify QC Method option, ChemStation will verify the QC
method.

After verifying the QC method, the Save Calibration As dialog box appears.
Save Calibration As

cicpchem\1icalib
|DEFAULT.C |

0K Cancel | Help |

Save Calibration As Dialog Box
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3 Give your new Calibration a name and click OK.

The name can be up to eight characters long. Do not use the following charac-
ters in the method name:

Period (.)
Comma (,)
Semicolon (;)

Colon (3)

Slash (/) Brackets ([])
Backslash (\) Vertical bar (])
Equal sign (=) Space ()

Quotation mark ()

ChemStation automatically adds a.c to the name to indicate that it is a calibration
file. The calibration is saved in c:\icpchem\I\calib.

If you have selected the Alert when Meth-Calib Link Updated option and have changed the
method-calibration link, the alert message appears.

@ Linked Calibration File was updated. Are wou sure that the updated file name iz zaved to the method?

Alert Message

Click Yes to continue, or No to cancel method save.

If you click Yes, the Save Method As dialog box appears.

Save Method As

clicpchem\limethods

DEFAULT.M

0K

Cancel

Help

Save Method As Dialog Box
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Give your new Method a name and click OK.

The name can be up to eight characters long. Do not use the following characters in
the method name:

Period (.) Slash (/) Brackets ([])
Comma (,) Backslash (\) Vertical bar (|)
Semicolon (;) Equal sign (=) Space ()
Colon (3) Quotation mark ()

ChemStation automatically adds a.m to the file name to indicate that it is a method
file. The method is saved in c:\icpchem\l\methods.

If you had selected the Use Same Name for Meth and Calib option, the method will
automatically be saved under the same name you specified for the calibration and
the Save Method As dialog box will not appear.

You can save your method and calibration after modifying the method and/or
calibration. Select Methods>>Save from the ICP-MS Top window. The Method
Save Options dialog box will appear. Continue with the steps as described earlier in
this section to save your method and calibration.

For changes only made in your calibration, you can save those changes in the
calibration file. To save your calibration, complete the following steps:

Select Methods>>Save Calibration from the ICP-MS Top window.

The Calibration Save Option dialog box appears.
Calibration 5ave Options

[ Alert when Calib is Overwritten:

¥ Verify QC Method

0K | Canct:ll

Calibration Save Options Dialog Box
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2 Select the Calibration Save Options by clicking on the boxes for each option.
There are 2 options available on the Calibration Save Options dialog box:

* Click the Alert when Calib is Overwritten box if you want the ChemStation to
alert you with a message when an existing calibration will be overwritten.

* Click the Verify QC Method box if you want ChemStation to verify the QC
method.

3 After selecting the options, click OK.

If you have selected the Verify QC Method option, ChemStation will verify the QC
method.

After verifying the QC method, the Save Calibration As dialog box.

4 Give your new Calibration a name and then click OK.
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Modifying a Method

ChemStation enables you to easily modify specific parameters in a method without
having to edit the entire method. You can edit the method information, data acquisi-
tion parameters, data analysis sections, and QC parameters of the method separately.
To do so, you must first load the method and calibration you want to modify into
memory. When you have modified the method, you must save the changes to the
current method-calibration or save the changed method-calibration as a new file.

The following sections explain how to load a method and calibration, and how to
modify and save the method information, data acquisition parameters data analysis
sections, and QC parameters of a method.
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Loading a Method and Calibration

Before you can modify a method, you must first load it into memory. To do so, com-
plete the following steps:

1 Select Top>>Methods.

The Methods menu appears.
2 Select Methods>>Load from the ICP-MS Top window.

The Load Method File dialog box appears.

[= Load Method File E
File Mame Directories
DEFALILT. M | C:AICPCHEMMWISMETHODS
File Mame  #Mass Miz Info
< = : =T oK |
DEFALULT.M 0 This iz the default method 25 ICPCHEM
lz_gut.m 15 Intelligent Sequence Guantitat 231
iz_tune.m 15 Inteligent Sequence Tuning Me EYMETHODS Cancel |
ISISTEST.M 1 1515 Test Methad
SOFTEXTM 0 This s the default method [ CURRENT M$
B8 DEFALLT. M
C1s_qutm
s _tunem
[CAISISTEST .M
[CASOFTEXT.M
Drive
=13 j
Load Method Dialog Box

3 To load the method, select it in one of the following ways:

* Type the name of the method and click OK. If the directory path in the Load
Method dialog box is incorrect, you must select the correct directory path.

* Double-click the method in the displayed list.
The three most recently loaded methods are listed as numbered menu items, with the

first entry corresponding to the most recently loaded method. Selecting any one of
these numbered menu items will cause that method to be loaded.
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The Load Calibration File dialog box appears.
[= Load Calibration File

File: M.ame Directories

| CACPCHEMNISCALIR

File Name  HMass

DEFAULT.C & iple calibration curve

30N 0K I
L EE AICPCHEM

is_qubc 15 Inteligent Sequence Exampls =1

is_tune.c 0 Cancel
ISISTEST.C 5 Sample calibration curve ACALID —I

[dis_qutc
dis_tune
[ZAISISTEST.C

Calibration Title

Load Calibration File Dialog Box

4 To load the calibration, select it in one of the following ways:

Type the name of a calibration and click OK. If the directory path in the Load

Calibration dialog box is incorrect, you must type the directory path as well as the
name of the calibration.

Double-click a calibration in the displayed list.

The method and calibration are loaded into memory and ChemStation displays

the method name and calibration name in the title bar of the ICP-MS Top win-
dow. You are now ready to modify the method.

NOTE

You can load the calibration file to link with the currently loaded method by selecting
Methods>>Load Calibration.
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Modifying the Method Information

If you do not want to change the method parameters, but want to add comments
about the method or change the conditions for running and saving the method, you
can edit the method information section of the method separately. To do so,
complete the following steps:

Select Top>>Methods.
The Methods menu appears.
Select Methods>>Edit Method Information.

The Method Information dialog box appears. For more information about this
dialog box, see “Entering the Method Information” in this chapter.

Make the changes you want and click OK.

The dialog box disappears, but changes are not recorded to the method until you
save the method.

To save the method, select Methods>>Save.

The Method Save Options dialog box appears. Save the method as described in
Saving a Method and Calibration earlier in this chapter.

You can also modify this section of a method by selecting Method>>Edit Entire
Method. Click only the Method Information box in the Edit Entire Method dialog
box, and click OK. When the Method Information dialog box appears, make the
changes you want and click OK. Then, complete the saving steps as described in
Saving a Method and Calibration earlier in this chapter.
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Modifying Data Acquisition Parameters

If you want to change only the data acquisition parameters of a method,
ChemStation enables you to change the parameters from the ICP-MS Acquisition
window. To do so, complete the following steps:

1 Select Top>>Acquire Data.
The Acquire Data menu appears.
2 Select Acquire Data>>Main Panel.

The ICP-MS Acquisition window appears.

= |CP-MS5 Acquisition - DEFAULT.M / ICPDEMO.D

AcquieData  EditParameterzs  PerPump  Logs  Help

5] 2]

Welcome to Data Acquisition !

ICP-MS Acquisition Window

3 To change the acquisition mode, complete the following steps:

a) Select Edit Parameters>>Set Mode.
The Acquisition Mode dialog box appears.
b) Click on the button of an acquisition mode and then click OK.

The dialog box closes and ChemStation returns to the ICP-MS Acquisition win-
dow. The acquisition mode is set, but it is not permanently recorded to the
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method until you save the method.
To change acquisition parameters, select Edit Parameters>>Set Parameters.

Set Parameters opens Acquisition Parameters dialog box, where represents the
selected acquisition mode. For more information about the parameters that appear in
the Acquisition Parameters dialog box, see the appropriate section earlier in this
chapter.

When setting a different integration time for each mass, you must click Enter after
you type a new value in the integration time text box. When setting the detector
mode, you also need to click Enter to input your choice.

Click OK to set the changes you make to the acquisition parameters.

The changes are set, but they are not permanently recorded to the method until you
save the method.

To change the peristaltic pump program, complete the following steps:
1) Select PeriPump>>Set PeriPump Program.
The Peristaltic Pump Program dialog box appears.

2) Double-click or drag on the text box that corresponds to the parameter you
want to change.

Type in the new value for the parameter.
3) Click OK.

The dialog box closes and ChemStation returns to the ICP-MS Acquisition Win-
dow. The Peristaltic Pump Program is set, but it is not permanently recorded to
the method until you save the method.

To save the method, complete the following steps.

You must close the ICP-MS Acquisition window before you can save the method.

1) Double-click the Control Box Menu in the top left corner of the ICP-MS
Acquisition window.

The ICP-MS Acquisition window closes, and ChemStation returns to the Top
window.

2) Select Top>>Methods.
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The Methods menu appears.
3) Select Methods>>Save.

The Method Save Options dialog box appears. Save the method as described in
Saving a Method and Calibration earlier in this chapter.

NOTE You can also modify this section of a method by selecting Method>>Edit Entire
Method. Click only the Acquisition box in the Edit Entire Method dialog box, and
click OK. When the dialog box appears, make the changes you want and click OK.
Then, complete the saving steps as described in Saving a Method and Calibration
earlier in this chapter.
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Printing a Summary of Method Acquisition Parameters

ChemStation enables you to print a summary of the acquisition parameters for each
method you create. The summary also includes error messages that ChemStation
generates if appropriate.

To print a summary of the acquisition parameters for a method, complete the
following steps:

Select Top>>Acquire Data.

The Acquire Data menu appears.

Select Acquire Data>>Main Panel.

The ICP-MS Acquisition window appears.
Select Edit Parameters>>Print Summary.

The Param.txt - Report pad window appears.

[C]1cP-Ms Report Pad <Read-Only>
Eile Edit ‘window Help

F S B

A

B Summary - C:\ICPCHEM'\ICPEXE' param.txt

Acquisition Parameter Summary

HMethod: DL_T_SHP.H Apr 23 2883 16:23 am
Acquisition Mode : Spectrum Analysis
Humber of HMasses : 3

Integration Time[sec]
Hass Element Det.Hode FPoint /Mass

56 Fe Auto 8.3308 8.9988
82 Se Auto 3.3008 9.94800
208 Pb Auto 8.3308 8.9988

Humber of Points per Mass : 3

-8.25 0.8 +8.25

Acquisition Time : 13.0208 [sec]

Param.txt - Report Pad Window

Select File>>Print.

A summary of the acquisition parameters is printed out.
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Modifying AMU Information

ChemStation enables you to modify the AMU Select File. The AMU Select File is
the file where you can edit the isotopes to be pre-selected when you click an element
push button on the periodic table.

To edit and modify the AMU Select File, complete the following steps:
1 Select Top>>Acquire Data.

The Acquire Data menu appears.
2 Select Acquire Data>>Edit AMU Select File (.amu).

The Select AMU Select File dialog box appears.

Select AMU Select File

DEFAULT.AMU

1] 4 Cancel

Help |

Select AMU Select File Dialog Box

3 Select a file and click OK.
The AMU Select File that you selected appears.
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[3 AMU Select File - DEFAULT AMU [ x|
H 1 i2
He |3 4
Li |6 <T>
Be [<9>

B 10 <11>

C 12 13

N 14 15

] 16 17 18

F 19

Ne |20 21 22
Na [{23>

Mg [<24> 25 26
Al <27

5i |28 29 30
P 31

5 32 33 34 36

Gl |35 37

Ar |36 38 40

K <39> 40 LAl =

Set{ Reset (0] 4 I Cancel Help

AMU Select File Dialog Box

Click on the isotope (mass number) you want to select or deselect then click the
Set/Reset button.

The masses selected will be indicated in <> (brackets). The masses without
brackets are not selected. You can select as many isotopes as you like.

Click OK when you finish editing the AMU Select File.
The Save AMU Select File dialog box will appear.
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Save AMU Select File

DEFAULT.AMU

DEFAULT.AMU

oK Cancel Help |

Save AMU Select File Dialog Box

Save the AMU Select File.

If you want to save the changes to the AMU Select File you loaded, click OK. If you
want to save the changed AMU Select File as a new file, type in the new file name
and click OK.
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Modifying Data Analysis Parameters

ChemStation enables you to change each parameter separately. To do so, complete
the following steps:

Select Top>>Data Analysis.

The Data Analysis menu appears.

Select Data Analysis>>Main Panel.

The ICP-MS Data Analysis window appears.

(=] =10)x
Datafle Method Celbrate Pluant Spwort [sstops Tooks

=P R AR 4

Data Fle ICPOEMO.D — CHCPCHEMINDATA |

T 3ot HUPDESIOD / Tune #1 [Count ] [Linear]

T —

ICP-MS Data Analysis Window

Modify all the data analysis parameters that need to be changed.
Data analysis parameters include:

* Data Correction (Background Subtraction, Interference Correction)
* Select Reports

¢ Calibration Table for FullQuant

¢ Blank Subtraction for FullQuant / SemiQuant

* Edit SemiQuant parameters for Semiquantitative Analysis

* Internal Standard Correction for Semiquantitative Analysis

» Edit IR Parameters Isotope Ratio Analysis (IR)

» Edit ID Parameters for Isotope Dilution Analysis (ID)

* Layout custom reports
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For more information about editing these data analysis parameters, please refer to
the appropriate sections of Chapters 12-15.

The changes you make are not recorded to the method until you save the method.

To save the method, complete the following steps:
You must close the Data Analysis window before you can save the method.

1) Double-click the Control Box Menu in the top left corner of the Data Analy-
sis window.

The Data Analysis window closes, and ChemStation returns to the Top window.

2) Select Top>>Methods.

The Methods menu appears.
3) Select Methods>>Save.

The Method Save Options dialog box appears. Save the method as described in
Saving a Method and Calibration earlier in this chapter.

You can also modify this section of a method by selecting Method>>Edit Entire
Method. Click only the Data Analysis box in the Edit Entire Method dialog box,
and click OK. When the dialog box appears, make the changes you want and click
OK. Then, complete the saving steps as described in Saving a Method and
Calibration earlier in this chapter.
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Printing a Summary of Data Analysis Parameters

ChemStation enables you to print a summary of the data analysis parameters for
each method you create.

To print a summary of the data analysis parameters for a method, complete the fol-
lowing steps:

1 Select Top>>Data Analysis.

The Data Analysis menu appears.

2 Select Data Analysis>>Main Panel.

The ICP-MS Data Analysis window appears.
3 Select Method>>View Summary.

The Dameth.txt - Report Pad window appears.

[C11€P-MS Report Pad <Read-Only>

File Edit Window Help
& B

B Report - C:\ICPCHEM\ ICPEXE! dameth.txt

DATA ANALYSIS PARAMETERS

Correction
{ ) Subtract Background
{ ) Interference Correction

Quantitation Report
{ ) Quantitation Report : Summary

bestination :

{X) Screen

(X) Printer

{ ) File =

{ ) Custom Report

{X) Update Custom Database

SemiQuant Report {Tune Step 1)
{ ) SemiQuant Report : Detailed (Text Only)
Destination :
(X) Screen
{ ) Printer
() File =
{ ) Custom Report

Dameth.txt - Report Pad Window

4 Select File>>Print.

A summary of the acquisition parameters is printed out.
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Modifying QC Parameters

To edit the QC Database and QC Tune Criteria parameters, please refer to the
appropriate sections of the Intelligent Sequence Manual.
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Setting Up a Sequence

A sequence is designed to allow you to analyze a number of samples automatically.
Multiple methods can be used within a single sequence, if desired. Also, you can run
a sequence, either with or without using an autosampler. Create a sequence by
entering sample information into the sample log table. This will determine the order
in which the Agilent 7500 analyzes the samples, as well as, indicate which method
is used for the analysis, and assign the name of the data file generated for each
sample.

A sequence can be used to reprocess data files. In this case, ChemStation runs only
the data analysis portion of the method.

For information about running samples using a sequence, see Chapter 8, “Running a
Sample Analysis.”

If the Agilent 7500 is configured with an autosampler, it must be connected to the
instrument before a sequence can be run. Arrange the samples in the autosampler
racks to correspond to the sequence created with the sample log table.

This chapter explains how to create a sequence, simulate a sequence, and modify an
existing sequence.

The data acquisition parameters to be used to acquire a given sample are determined
by which method is specified for that sample in the sequence. Similarly, data analysis
parameters used to process a data file are determined by the method. For instance, if
you want to have sample reports automatically printed out for each data file as the
sequence runs, any method used must have the appropriate data analysis parameters
set prior to running the sequence. Refer to Chapters 12-15 for details on generating
specific reports.
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Creating a Sequence

To create a sequence, use the Sample Log Table to enter information that the Agilent
7500 uses when analyzing samples. The samples are analyzed in the order in which
they appear in the Sample Log Table. For information about how to arrange samples
for quantitative, semiquantitative, isotope ratio, and isotope dilution analyses, see
Chapter 12 through 15.

To create a Sample Log Table, complete the following steps from the ICP-MS Top
window:

Select Sequence>>Edit Sample Log Table.

The Sample Log Table dialog box appears. To create a sequence, edit the Sample
Log Table for the sequence currently in memory.

To use a new Sample Log Table to set up the sequence, you must first create one. To
do so, load the default sequence and edit the Sample Log Table, using the 'Delete’ key
to delete all unwanted information. Then, close the Sample Log Table and save the
sequence as the default. Each time you want to use the blank Sample Log Table you
can load the default, edit the Sample Log Table to create the sequence you want, and
save the new sequence under a new name. For information about saving a sequence,
see “Saving the Sequence” at the end of this chapter.

Although you can change the sheet by clicking the arrow beside the Sheet dropdown
list box at the upper left, other sheets except the Sample sheet and the Whole List
sheet are used when the intelligent functions are applied. The Whole List sheet
shows the same list set in the Sample sheet, except it contains several keywords.

Intelligent functions are available when the Intelligent Sequence software is
installed.

When a QC mode, which has intelligent functions, is selected in Configuration a
different sheet appears. Make sure General.qcc is selected as a QC Mode for general
use (without any intelligent function).

For more information about intelligent functions, see the Intelligent Sequence
Manual.
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I £t Sample Log Table - quantdh,5
wple Log L

1 )t o e ) L

|Lemc v

Sample Log Table Dialog Box

Set the method name by double-clicking the cell, and selecting the appropriate
method in Select File dialog box.

ChemStation uses the method to analyze the sample. Although a different method
can be used for each sample in your sequence, normally you will use the same
method for all samples in a sequence.

Select a sample type by clicking the cell and clicking an item in the drop-down
list.

If general.qcc is selected in ICP-MS Configuration, select one of the following six
types.

e Sample
Select this type when acquiring and processing data on an unknown sample.

e Analysis
Select this type when generating quantitative results for an unknown being ana-
lyzed by the standard addition calibration method. When a standard addition cal-
ibration method is used, all spiked samples to be used in updating the standard
addition calibration table should be set as type CalStd. The line of the sequence
controlling data acquisition of the unknown should also be set as type CalStd
with the level set at zero concentration. The sequence line following this entry
should be set as type Analysis, using the data file name used as sample. In this
way, a standard addition quantitative report can be generated for an unknown.
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CalStd
Select this type when updating an existing calibration table in the specified
method. Usually this type is used for standard solutions. The calibration table
should have been created (see Chapter 12) prior to beginning the sequence. When
this type is selected, the appropriate calibration level in the calibration table must
be selected. The level can be select from 1 to 20.

QuantBLK
Select this type when specifying a sample that will be used to provide blank sub-
traction data for a quantitative method. The concentration of the blank will auto-
matically be substracted from the quantitative results obtained using the method
after the line specifying QuantBLK.

SemiQBLK
Select this type when specifying a sample that will be used to provide blank sub-
traction data for a semi-quantitative method. The concentration of the blank will
automatically be substracted from the quantitative results obtained using the
method after the line specifying QuantBLK.

Keyword

Select this type when you wish to invoke certain commands available in sequenc-
ing. For example, you can use keywords to turn off the plasma automatically. For
more detailed information on available keywords, refer to the Online Help of
ChemStation.

The sample type you select appears in the Type field of the Sample Log Table.

Set a vial number by clicking the cell, and typing in the number.

Refer to the diagram below for information about how the vials are numbered.

e.g. No’s 1~5 correspond to the five 250 mL bottles at the rear of the ASX 500 auto
sampler.

1204, 2306... Rack number, Row (vertical) number, and Line (horizontal) number
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ALS GoTo

| HOME I

]

rRack 1

1D: 21

1D: 40

Rack 3

~Rack 4

1D: 40

1D: 40

Cancel

Help

Hack 1

Vial 1204

2 3

o

Cancel
Help

Hack 2

oz

LER

04

05

or

Vial: 2306

e
-

:
i EE

0O0000OOOO
O000C0oOoO@
0000e000O
O0000C0Oo®

Cancel

ALS GoTo Dialog Box

5 Set a file name by clicking the cell, and typing.

The data file name can be up to eight characters long. It must not contain the
following characters:

Period (.)

Comma (,)

Semicolon (;)

Colon (3)

Slash (/)
Backslash (V)

Equal sign (+)

Quotation mark ()

Brackets ([])
Vertical bar (])
Space ()
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If you do not enter a data file name, ChemStation automatically assigns one. The
system-assigned name is a 3-digit number with the sample type specific suffix. A 3
digit number is a run counter beginning at 001 for the first sample analyzed and
incremented by 1 for each subsequent sample. When ChemStation writes the files to
disk, it adds a.d extension to the file name to indicate that it is a data file.

Type a sample name and comment if necessary.
Select a level number or dilution factor.

If CalStd is selected as a sample type, select a level number from the drop-down list.
For the level number of the standard solution for calibration, select a number
corresponding to the level number of the calibration table set in Data Analysis for
the method.

For other samples, set a dilution factor by the following method.
1)To directly input a dilution factor, type a dilution factor in the Dilution/Level field.
No further steps are required.

2) When a similar final weight is applied to a multiple number of samples, the
dilution factor can be calculated based on the final weight, sample weight, and
dilution multiplier. Click the right mouse button on the Dilution/Level field and
select Show Dil factor calculation in the popup menu.

The Measured Value, Sample, and Dilution will appear.

3) Enter a numerical values in the Final Weight or Volume, Sample Weight or
Volume, and Multiplier fields.

The dilution factor will be automatically calculated and the result displayed in the
Dilution/Level field.

No further steps are required.

4) To calculate the dilution factor for a specific sample, double-click on the
Dilution/Level field.
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The Calculate Dilution Factor dialog box appears.
x

Dilution Factar
’1 [ [Final Weight or Yolume] / [Sample Weight or Yolume] | * [Multiplier]

Final Weight or Yaolurne : I
Sample Weight or Volume : |1 .ang
Multiplier : |1 .aoa

Calculated Dilution Factor : [1.000 Lalculate |

"Eunent Sample Mame ‘

QK I Eancell Help |

Calculate Dilution Factor Dialog Box

5) Enter a numerical value in each text box.

6) Click Calculate.

The dilution factor will be automatically calculated.
7) Click OK.

The Calculate Dilution Factor dialog box will close and the dilution factor, final
weight/volume, sample weight/volume, and dilution multiplier will be set in the
Edit Sample Log Table dialog box.

Set an internal standard concentration level.
1) Double-click on the ISTD Conc field.
The Set ISTD Conc dialog box appears.

& Select a Calibration Level ILeveI‘I j

" Set Specific Yalue Heference |

LCurrent STD Conc

Step | Mass | El t [ Conc | Unit |

QK | Cancel Help

Set ISTD Conc Dialog Box
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2) To select a concentration from the calibration levels, choose the Select a
Calibration Level radio button and select a level from the drop-down list.

Proceed to step 5).

3) To set a specific value for the current sample, select the Set Specific Value radio
button.

4) Set a concentration in the Conc field of the Current ISTD Conc table.

The Current ISTD Conc table shows the internal standard currently set for
calibration. Click on the Conc field and enter a concentration value.

Click the right mouse button to display the popup menu, which allows you to copy,
paste, or delete the field.

Click Browse to set the concentration setting for each calibration level in the
Concentration field.

5) Click OK.

The Set ISTD Conc dialog box will close and the ISTD concentration level will be
set in the Edit Sample Log Table dialog box.

If the Select a Calibration Level radio button was selected, the level number will be
displayed. If the Set Specific Value radio button was selected, “Manual” will be
displayed.

To execute an action other than the action set as the method in case of a QC
check failure, select a process to be executed from the Action on Failure
drop-down list.

To skip a method in the sequence, double-click on Skip and select Skip.
Double-clicking Skip will alternately display and hide Skip.

To use the LC/GC ChemStation, set a method and vial number to use with the
LC/GC ChemStation.

1) Click the right mouse button and select Show Columns for LC/GC ChemStation
in the popup menu.

2) Double-click the LC/GC Method field, then select a desired LC/GC ChemStation
method from the Select File dialog box displayed.
If you leave the LC/GC Method field blank, the method already loaded in the
LC/GC ChemStation will be used during the sequence.
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3) Set an LC/GC vial number in the LC/GC Vial field.
If you leave the LC/GC Vial field blank, the method in the LC/GC ChemStation
will not be executed. You can set a vial number from -1 to 200. (The range of
numbers you can set varies depending on the instrument connected.)

Repeat the above steps for each sample to complete the Sample Log Table.

You can use the popup menu by clicking the right mouse to make operation easier.
Any numeric portion except the method name can be automatically incremented by
using Fill down or Repeat.

Cut
Copy
Paste
Inserk

Delete line
Insert new line

Repeat
Fill down

Load Lisk fram C3W File, .,
Save List bo OS5V File, ..

Save Failed lines ko CSY File, ..

Shiow Dil Fackor caleulation

Popup Menu for Setting

The 4-digit vial number for the standard or sample racks is incremented
corresponding to the current autosampler configuration. The 1 digit vial number for
the water, blank, and tuning solution rack is incremented up to 5.
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You can set up the sequence by directly loading a CSV file (comma separated value
ASCII file). Select Load List from CSV file from the popup menu, and then the
Open dialog box appears.

Lok it Ia Sequence j il IE g

File name: Im Open

Files of ype: [ C5V File [*.C5V) i Cancel |

Open Dialog Box
Select a CSV file you want to load. CSV file has a.csv extension.

You can also save the sequence as a CSV file. Select Save List to CSV file from the
popup menu and then the Save As dialog box appear.

Save As

Save Ia Sequence

Save as lype: |5V File (C5Y) =l Cancel |

Save As Dialog Box

ISTD settings cannot be downloaded from a CSV file.

6-11



13

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Setting Up a Sequence

Enter the name of the CSV file, and then click Save.

The following figure shows the relationship between the Sample Log Table and the
CSV file. If there is a entry which you want to leave blank, a comma should be set
for that in the CSV file.

H

10 [r=H (THODSYS_TURE M

7 2 2
1 ] L 3 THODSYS_TUNE M 3
I e

PFla [de Forsat Ve beb
ST MICPCIN T U TIOOS\IUANTON. W, CA 13T, 1, . 1 water, Lavel 1.,
std,?

PULCPOHENAL \ME THODS T 5 _TUNE , M, 1 F

IHH“H%*|=|=I=I*MHH“I*I'I=I'¥=1'1ﬂi=I=I=I=H'1-H-Ij|-I-I

MiCalstd, 3, 100017, Level 3 TEFCHEMAL VLT HODSALS,
LI LL Ao TG0 AIANTOR. My S BB TEL 4 T aBe o1 5o e ss CIAICPTHE LML THODS T 5 TUNE . M,
€ L LCHC UL AML THODS QUANTOH M, Samp e, 5, L evian, sdesii. . CINIEPEHEMY LM T OGS TS TUNE LM, 5
Latbtetedtsl | B | L |
v AP THOGS AN DN M

Sample Log Table and CSV File

Click OK.

The sequence is saved into memory. To save it onto the hard drive and assign a name
for the sequence, see “Saving a Sequence” later in this chapter. You must save the
sequence before exiting the ChemStation, otherwise the Sample Log Table informa-
tion will be lost.

ChemStation returns to the Top window.
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Position and Run

You can start the sequence from the middle of the Sample Log Table. To position
and run a sequence, complete the following steps:

Select Sequence>>Position and Run.
The Position and Run dialog box appears. It contains several keywords in blue

which are mainly used with the intelligent functions*. For more detailed informa-
tion, see the Intelligent Sequence Manual.

*Intelligent functions are available when the Intelligent Sequence software is
installed.

[l L4 Sampie Log, Table - quantdh.5

o[ 1510
Cone | Actise ou Failes | Skip

Matberd CUCPTHEM\ METHODS\DUANTON M

Position and Run Dialog Box
Click the line of the Sample Log Table where you want to start.
Click OK.

The Start Sequence dialog box appears.
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Simulating a Sequence

You can check a sequence before running it by “simulating” the sequence. The
simulate sequence command runs through the sequence to check for duplications in
file names, incorrect directory destinations, and to check whether there is enough
disk space available to store your data. The information is contained in a sequence
log file. This section explains how to load and simulate a sequence and how to view
the sequence log.

Simulating a Sequence
A sequence must be loaded before you can simulate it. To load and simulate a
sequence, complete the following steps:

Select Sequence>>Load.

The Load Sequence dialog box appears.

Load Sequence
cicpchemil\sequence

|DEFAULT.S |

default.s
gen_seq.s
is_seq.s
[

a7l

el

Id]

kel hd

| »

0K Cancel Help

Load Sequence Dialog Box
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Select a file using one of the following methods:

* Click a file name in the displayed list and click OK.
* Double-click a file name in the displayed list.

* Type the Name and click OK.

The sequence is loaded.

Select Sequence>>Simulate Sequence.

The Start Sequence dialog box appears.

Start Sequence DEFAULT.S Last Modified: Wed Api
Method Sections To Run

’7 " Beprocessing Only —‘

¥ Owenwrite Existing D ata Files

™ Print Sequence Log at Sequence Termination

Sequence Qomment:l

Operator M ame:l

Data Batch Directory:IC: SCPCHEMAIADATANDZD03000.BY Browse |
Pre-Seq M acroa’Cmd:I
Post-Seq M acroa’Cmd:I

Run Sequencel QK | Cancell Help |

Start Sequence Dialog Box

Select Full Method as the Method Sections To Run.

This must be checked so that the simulation checks for free disk space.

Complete the dialog box.
Refer to “Running a Sequence” in Chapter 8.

Click Run Sequence.

A status box appears. The top section of the status box indicates how much disk
space is needed for the sequence and how much is available. When the Overwrite
Existing Data Files check box is not checked, the simulation checks whether the
same data file exist or not. When ChemStation completes this simulation, a box

appears to indicate that the sequence verification is done.
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ESICP-MS Top - GENERAL QCC / DEFAULT. M / DEFAULT.C

Inztrument  AcquireData  Datafnalyzis  Method: Sequence Chained Sequence  Help

=] 0 55 0 . 5 5

~Top ‘

~Data Acquisition

~Data Analysis

Run Sequence Status Box

& Cequence Yerfication Donel Erar not found.

Confirmation Dialog Box

NOTE Click OK to accept the edited information without simulating the sequence.
Click Cancel to cancel the edited information.

7 Click OK.

ChemStation returns to the Top window.
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Viewing the Sequence Log File

The Sequence Log file is generated every time a sequence is simulated or run. The
file contains a list of vial numbers, names of data files, and any error messages gen-

erated during the sequence.

To view the sequence log file, complete the following steps:

Select Sequence>>View Sequence Log.

A Report Pad window appears showing the sequence log file for the sequence you
just simulated or ran. ChemStation saves the log file as a Sequence Log each time

you simulate or run a sequence.

Error Action Codes at the header part and Error Check and Action sections are

effective when the intelligent function* is used. For more detailed information, see

the appropriate sections of the Intelligent Sequence Manual.

* Intelligent functions are available when the Intelligent Sequence software is

installed.

[C]1cP-Ms Report Pad <Read-Only>

File Edit Window Help
cu o,
= &
B Sequence Log -
Simulate Run Sequence Wed Apr 23 10:26:14 2003

quence.log

Sequence Name: C:\ICPCHEM\1\SEQUENCE\DEFAULT.S
Comment :
Operator:
Data Path: C:\ICPCHEM\1\DATA\B3D23k0A.BY
HMethod Path: C:\ICPCHEMM1\METHODSY

======== Error Action Codes =========

1:HextSmpl 9:Next Lot

2:Abhort 18:Run User Hacro

2:Blk{Abort)-NextSmpl 11:pilute-SameSmpl

4:Blk{Cont.)-NextSmpl 12:SameSmpl

5:Blk{Abort)-SameSmpl 13:Reslope-HextSmpl

6:Blk{Cont.)-SameSmp1l L.
7:Cal-SameSmpl

8:Cal-AllSmpls

Line Type vial DataFile Hethod Sample Hame pil. Resu:
1) Keyword SHPLBEG Start of SHPL
2) Sample 1101 B81SHPL DEFAULT
3) Sample 1182 B023HPL DEFAULT

Sample B83SHPL DEFAULT

DE

Sequence.log - Report Pad Window




Agilent 7500 ICP-MS ChemStation Operator’s Manual
Setting Up a Sequence

2 To print the sequence log file, select File>>Print from the Report Pad menu.
ChemStation sends the file to the printer.

You can also print the Sequence Log by selecting Print Sequence Log from the
Sequence menu.

3 To close the notepad file, select File>>Exit from the Report Pad menu.
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Modifying a Sequence

You can modify a sequence when you edit the Sample Log Table, and also by select-
ing different Sequence Options.

Editing Sample Log Table to Modify a Sequence

Before you can edit a Sample Log Table for the sequence you want to modify, you
must load the sequence into memory. See Steps 1 and 2 of “Simulating a
Sequence” in this chapter. Once the sequence is loaded, complete the following
steps:

Select Sequence>>Edit Sample Log Table.

The Sample Log Table appears.
Edit the fields to make changes to the sequence.

For information about the fields in the sample log table, see “Creating a Sequence”
in this chapter.

Click OK.

The Sample Log Table closes and changes are saved in the memory. If you exit
ChemStation without saving the sequence, the changes you made to the Sample Log
Table are lost. To save the sequence file to disk and assign a name to the sequence,
you must save the sequence. See “Saving the Sequence” in this chapter.
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Modifying Sequence

You can also modify a sequence without editing the Sample Log Table. ChemSta-
tion provides additional options to change a sequence: re-sequencing data files and
changing the method. When you use these sequence options, ChemStation automat-
ically changes information in the Sample Log Table in the manner specified. Check
the Sample Log Table to verify that the changes made are what you want.

To use the additional sequence options, complete the following steps:

1 Select Sequence>>More.

The Additional Sequence Options dialog box appears.

Additional 5equence Options B

&+ Re-Sequence Data Files...
" Change Method...

0K | Canc:t:ll Help |

Additional Sequence Options Dialog Box

2 Select one of the sequence options and click OK.

The following options are available:

* Re-Sequence Data Files...
This option changes the data file names. The files will be renamed in ascending
numerical order starting with the data file name entered. If you do not indicate a
beginning data file name, ChemStation starts with the first file name in the
sequence.

* Change Method...

This replaces a method originally used in the sequence with a method you spec-
ify.

NOTE When the Intelligent functions are applied, do not run “Re-Sequence Data Files...”.
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Saving the Sequence

After the changes are made to the Sample Log Table, you can save the changes to
disk by completing the following steps:

Select Sequence>>Save.

The Save Sequence dialog box appears.

Save Sequence E

clicpchem\lisequence

|DEFAULT.S |

oK Cancel | Help |

Save Sequence Dialog Box

Enter the name of the sequence and click OK.
ChemStation saves the sequence to disk and the dialog box disappears.

The name can be up to eight characters long. It must not contain the following char-
acters:

Period (.) Slash (/) Brackets ([])
Comma (,) Backslash (V) Vertical bar (])
Semicolon (;) Equal sign (+) Space ()
Colon (3) Quotation mark (*‘)

ChemStation adds a.s to the end of the name to indicate it is a sequence file.

All sequences are normally stored in the c:\icpchem\1\sequence directory.
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Chained Sequence

A chained sequence is designed to allow you to run a series of sequences. Also, you
can assign different tuning parameters to each sequence.

Any sequences used must have the appropriate sample log table set prior to running
a chained sequence. For information about setting sequences, see Chapter 6, “Set-
ting Up a Sequence”.

This chapter explains how to create a sequence, simulate a sequence, and modify an
existing sequence.
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Creating a Chained Sequence

To create a chained sequence, complete the following steps from the ICP-MS Top
window:

Select Chained Sequence>>Edit and Run.

The Chained Sequence Table dialog box appears. To create a sequence, you edit the
sample log table for the chained sequence currently in memory.

Edit Chain Sequence -DEFAULT CHS

Stabilization
ISec]

Action on
Failure

Method Sections
to Run

Sequence File ‘ Data Batch Tune File

~

w

=

o

LS

~

o

©

10
"
12

13
1“4
15
16
17
18
19
20

7 Save Sequence after Run

Startat: [1 Print | Bun | oK Cancel Help

Edit Chain Sequence Dialog Box
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2 Set the following items of the chained sequence table.
* Sequence File...

Double-click the Sequence File field you want to set. The Select Sequence File
dialog box appears. Select an existing sequence file you want to run.

Select Sequence File

CHMCPCHEMMASEQUENCEY
I*.s
[] o
default.s
gen_seq.s
I5_seq.s
[-A]
[-C] =l
QK | Cancel |

Select Sequence File Dialog Box

NOTE When you use Reprocessing Only as the Method Section to Run, select the “result.s”
file in the data batch directory you want to reprocess, which contains the actual
sequence log. The original sequence file contains no data file names and does not
reflect any additional analysis which the intelligent sequencing may have scheduled
as a result of QC failures or a periodical run.

Intelligent functions are available when the Intelligent Sequence software is
installed.
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e Data Batch...

When the “Sequence File” area is left without any name, a new data batch directory
as the destination for the data files is created in the c:\icpchem\1\data at the time you
begin your sequence using Full Method. It is named for the current date and time.
You can also select or create a data batch directory by double-clicking the Data
Batch field. The Input Data Batch dialog box appears. Select an existing data batch,
or type the file name into the Data Batch Directory field.

Input Data Batch

CACPCHEMWDATAY
" b
[39123184 B :’
2222184, B]
[A5_DEMD]
[a=sdema.d]
[icpderno.d] hd
)24 Cancel |

Input Data Batch Dialog Box

When you use Reprocessing Only as the Method Section to Run, select the existing
data batch directory you want to reprocess.
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e Tune File...

You must choose the tune file for each sequence. Double-click a Tune File field you
want to set. The Select Tuning File dialog box appears. Select an existing tuning
file you want to use.

Select Tuning File

CAMCPCHEMYIWSO00Y

u
[-] j
[RLUIM. 8]
atune.u

default.u
Dtimeorg.u

[-4] I

8]24 I Cancel |

Select Tuning File Dialog Box

*

e Stabilization [Sec]...

You can set a delay to allow for the stabilization time when changing the tuning
conditions. Select a Stabilization Time field, and type a value.

e Action on Failure...
You can set Action on Failure when a sequence is aborted. Select Abort or
Continue by double-clicking the field.

* Method Section to Run...

Select Full Method or Reprocessing Only.

You can use the edit menu which contains Cut, Copy, Paste, Insert, Delete line, and
Insert new line by clicking the right mouse button.
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3 Selecting Other items if needed.

There are two options for running a chained sequence.

¢ Save Sequence after Run...
When it is on, the sequence modified during the run can be overwritten after run-
ning the sequence.

o Start at...

You can select the first line to be executed by typing the line number. The upper
lines, rather than the line number typed, are not executed.
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Simulating a Chained Sequence

You can check a chained sequence before running it by “simulating” the chained
sequence. The simulated chained sequence command runs through each sequence
line to check for duplications in file names, incorrect directory destinations, and also
to check whether there is enough disk space available for your data.

Viewing the Chained Sequence Log File

The chained sequence log file is generated every time a chained sequence is simu-
lated or run.

To view the chained sequence log file, complete the following steps:
Select Chain Sequence>>View Chain Seq. Log.
A Report Pad window appears showing the chained sequence log file for the

chained sequence you just simulated or ran. ChemStation saves the log file as a
ChnSeq.log each time you simulate or run a chained sequence.

To print the chained sequence log file, select File>>Print from the Report Pad
menu.

ChemStation sends the file to the printer.
To close the Report Pad file, select File>>Exit from the Report Pad menu.
Report Pad closes and ChemStation returns to the Top window.

You can also close the file by double-clicking the Control Box Menu in the upper
left corner of the Report Pad window.
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Saving the Chained Sequence

After the changes are made to the chained sequence table, you can save these
changes to disk by completing the following steps:

Select Chained Sequence>>Save.

The Save Chained Sequence dialog box appears.

Save Chained Sequence ]

clicpchem\lichnseq

|DEFAULT.CH5 |

oK Cancel | Help |

Save Chained Sequence Dialog Box

Enter the name of the chained sequence.
Click OK.
ChemStation saves the chained sequence to disk, and the dialog box disappears.

The name can be up to eight characters long. It must not contain the following char-
acters:

Period (.) Slash (/) Brackets ([])
Comma (,) Backslash (\) Vertical bar (])
Semicolon (;) Equal sign (+) Space ()
Colon (3) Quotation mark ()

ChemStation adds a.chs to the end of the name to indicate it is a chained sequence
file. All chained sequences are stored in the c:\icpchem\1\chnseq directory.
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Running a Sample Analysis

You can run samples through the Agilent 7500 in one of two ways:

* Running a sequence enables you to determine the order in which multiple
samples are analyzed automatically. Set up the sequence according to your
analytical requirements. For example, the types of samples you run and the
sequence of those samples can depend on whether you are performing a
quantitative, semiquantitative, isotope ratio, and isotope dilution analysis. For
information about arranging samples, see Chapter 12 through 15.

* Running samples manually enables you to introduce samples one at a time using
the method of your choice to determine the measurement parameters. After
running the samples, you can create a sequence to perform calculations for the
previously acquired data.

Regardless of how you are running the samples, ChemStation provides a real-time
display in the acquisition window. In this window you can change the type and scale
of the display, or halt the run.

This chapter explains how to run samples both using a sequence and a method, as
well as how to monitor and stop the run.
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Running Samples by Using a Sequence

Use a sequence when you want to analyze a large number of samples automatically.
The arrangement of samples in the autosampler must match the arrangement you set
up in the sample log table. The autosampler automatically aspirates the samples in
the order you specify. For more information about creating a sequence, see Chapter
6, “Setting Up a Sequence”.

To run samples using a sequence, you must first load the sequence and then run it.
You can do these two steps together or separately. To load and run a sequence in one
step, select Sequence>>Load and Run Sequence from the Top window.

The steps are then similar to the steps in the following sections, which describe how
to load and run a sequence separately. Simply omit the first step in each section.
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Loading a Sequence

To load an existing sequence, complete the following steps from the Top window:

1 Select Sequence>>Load.

The Load Sequence dialog box appears.

Load Sequence <]

clicpchemll\sequence

|DEFAULT.S |
default.s =
gen_seq.s
is_seq.s |
[-]
[a]
Il
[d-]
el hd

oK Cancel Help

Load Sequence Dialog Box

2 Use one of the following methods to choose the file name:
¢ Click a file name in the displayed list and click OK.
¢ Double-click a file name in the displayed list.

* Type the Name and click OK.

8-4



NOTE

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Running a Sample Analysis

Running a Sequence

Running a sequence starts the sample analysis. To run a sequence that is already
loaded, complete the following steps from the Top window:

Confirm that the currently loaded method at the Top level is saved in the same
directory as the method to be used for reprocessing.

If not, load the method to be used for reprocessing by using Methods >>Load.
Confirm that the edited method and calibrations is saved.

When a sequence is executed using Run Sequence, methods set in the Sample Log
Table are always loaded from the directory where the currently loaded method at the
Top level is saved.

Select Sequence>>Run.

The Start Sequence dialog box appears.
Start Sequence DEFAULT.S Last Modified: Wed Ap

"Method Sections To Hun—‘

W Oewenwite E sisting Data Files

™ Print Sequence Log at Sequence Temination

Sequence Qomment:l

Operataor Name:l
Diata Batch Directory:lC:\ICF'CHEM\1 WDATANIZDO3000.BY Brawse |
Fre-Seq Macrox’Emd:I
Post-Seq Macroa"Cmd:l

HgnSequenceI 0K | Eancell Help |

Start Sequence Dialog Box

A data batch directory as the destination for the data files is created based on the
current date and time. The format is year, month (A-L corresponds to 1-12), day,
hour(A-X corresponds to 0-23), and a letter(00,01,02,..zy,zz). If you wish, you can
type your own directory name, instead. The name can be up to eight characters long.
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Select method sections to run.
Select Full Method if you are ready to acquire data.

Select Reprocessing Only if the data has already been acquired (e.g. if the data has
been acquired manually, or if you are reprocessing data files acquired previously in
a sequence).

Complete the dialog box.

This dialog box enables you to add comments about the sequence, set a pre- or
post-sequence macro or command to be executed, and to verify or correct the
directory path for the data files the sequence generates. You can create a new
directory as the destination for the data files simply by typing the desired path into
the Data File Directory field and running the sequence.

When the Print Sequence Log at Sequence Termination box is checked, the
sequence log is printed out upon completion of the sequence.

Any data files in the specified data file directory whose names are the same as those
in your Sample Log Table will be lost if the Overwrite Existing Data Files check box
is selected.

Click Run Sequence.

The analysis starts and the Run Sequence status box appears. This status box
remains open during the sample run. You can view a real-time display of the run
without closing the status box. See “Monitoring a Run” later in this chapter for
instructions.

Click OK to accept the edited information without executing the sequence.
Click Cancel to cancel the edited information.
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ESICP-MS Top - GENERAL.QCC 7 DEFAULT.M / DEFAULT.C
Sequence DEFALLT.S is running...

=110 55 ) R 8 e 52 5 5 e

~Top

Edit Samp Log Thl |
Yaiting for Acquisition to complete...

—Data Acquisition ‘

~Data Analysis

Help | Abort

Run Sequence Status Box

Urgent samples can be appended to or inserted into the sample log table, even when
the sequence is running. Click on the Edit Sample Log Thl push button. The log table
will be displayed. All samples already analyzed will appear “grayed out”, indicating
the current position in the sequence. A new sample line can be inserted in the table,
anywhere after the current position. If the auto sampler reaches the position you are
editing, it will wait until you have finished, and then resume the sequence.
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Running a Sample by Using a Chained Sequence

A chained sequence is designed to allow you to run a series of sequences. To run
samples using a chained sequence, you must first load the chained sequence and
then run it.

Loading a Chained Sequence
To load an existing sequence, complete the following steps from the Top window:
1 Select Chained Sequence>>Load.

The Load Chained Sequence dialog box appears.

Load Chained Sequence <]

clicpchem\lichnseq

|DEFAULT.CHS |

default.chs =
[..]

[-a]

[l

[-d]

[-e] e
[+

[9] hd

0K | Cancel Help

Load Chained Sequence Dialog Box

2 Use one of the following methods to choose the file name:
* Click a file name in the displayed list and click OK.
* Double-click a file name in the displayed list.
* Type the Name and click OK.
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Running a Chained Sequence

Running the chained sequence starts the sample analysis. To run a sequence that
is already loaded, complete the following steps from the Top window:

Select Chained Sequence>>Edit and Run.

The Edit Chained Sequence dialog box appears.

& Edit Chain Sequence -DEFAULT.CHS [ B
" - Stahilization Action on Method Sections | &
Sequence File ‘ Data Batch ‘ Tune File ISec] e to Run
1 |CHPCHEMIMSEQUENCEDEFAULT.S CHPCHEMW'DATADEFALLT B ATUNEU 1 Continue Full Method
2 | CrHPCHEMY \SEQUENCEDEFALLT S CHPCHEMY DATADEFALLT B ATUNE.L 1 |Continue Repracessing Only

@

a

@

@

~

@

@

]

12
13
14
15 -

IV Save Sequence after Run

Startat: [1 PBrint | Run | oK Cancal Help

Edit Chained Sequence Dialog Box

Click Run.

The analysis starts and the sequence currently running is indicated in blue. The table
remains open during the sample run. You can view a real-time display of the run
without closing the table. For more information about monitoring a run, see
“Monitoring a Run” later in this chapter for instructions.
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Running Samples Manually

You can run a method to analyze samples if you do not have an autosampler.
However, you may have other reasons to run a method rather than a sequence. For
example, if you have only one or two samples to analyze, it may be more efficient to
run the samples manually rather than set up the autosampler.

When you analyze samples manually, you must make sure the appropriate method is
loaded and then run the sample. To load and run a method in one step, select
Methods>>Load and Run from the Top window.

The steps are then similar to the steps in the following sections, which describe how
to load and run a method separately. Simply omit the first step in each section.

Loading a Method

Before you run a sample, make sure the appropriate method is loaded. Check the
title bar of the Top window to see what method is currently in memory. Then, if

necessary, load the method you need. To load a method, complete the following
steps from the Top window:

1 Select Methods>>Load.
The Load Method File dialog box appears.

[ Load Method File
File Name Directories
DEFAULT.M | CACPCHEMMAMETHODS
FileMame  #Mass Misc Info
: — . Qacs oK |
DEFAULT.M 0 This is the default method ESICPCHEM
|s_qut.m 18 Inteligent Sequence Quantitat =1
is_tune.m 18 Inteligent Sequence Tuning Me EYMETHODS Cancel
ISISTESTM 1 1515 Test Methad
SOFTEXT.M 0 Thisis the default method [ CURRENT M§
B DEFAULT M
1 ls_qutm
[[is_tunem
[CDISISTEST M
[ SOFTEXT.M
Drive
= al

Load Method File Dialog Box
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2 To load the method, select it in one of the following ways:

Click a file name in the displayed list and click OK.

Double-click a file name in the displayed list.

Type the file name and click OK.
The Load Calibration File dialog box appears

[= Load Calibration File

File Name Directories
IDEFALILT.C] | CAICPCHEMYISCALIR
File Mame  #Mass Calibration Titls
: . . EE oK I
AL 5 Sample calibration curve EHICPCHEM
is_qubc 16 Inteligent Sequence Example =)
ig_tune.c a [Eariee] |
ISISTESTC & Sample calibration curve B8 DEFALLT.C
((Dis_qutc
((Jis_tunec
[C1ISISTEST.C
Drive
I Be 'I

Load Calibration File Dialog Box

3 To load the method, select it in one of the following ways:

Click a file name in the displayed list and click OK.

Double-click a file name in the displayed list.

Type the file name and click OK.
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Acquiring Sample Data

After loading the method, there are two ways to run a sample manually, Method Run
and Acquired Data. To use Method Run, complete the following steps from the Top
window:

Select Methods>> Run.

The Start Run dialog box appears.

Data File Mame: |30

Dizk Space: |34,594M buytes free on drive C:

Operator Mame: I Wial: |1

Sample Mame: I

Mizc Info: I

Dilution: |1.DDD LCalculate. .. |
ISTD Cone: |Lewvel 1 Change... |

Method Sections To Run:

™ Pre-Run Macro/Cmd: I
V' Data Acquisition

V' Data Analysis

™ Post-Run Macro/Crd: I

Fiun Method I QK | Cancel | Help |

[rata File Mame: Enter a data file name or type a 7 for a list

Start Run Dialog Box

Check the data file directory path in the Data File Name text box and correct the
path if necessary.

To use the autosampler, enter a vial number in the Vial text box.
Type a sample name and comment.
Set a dilution factor if necessary.

Enter a dilution factor directly or click Calculate and follow the procedure
described below.

1) Click Calculate.
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The Calculate Dilution Factor dialog box will appear.
x

" Dilution Factar

= [ [Final weight or Wolume] / [Sample Weight or Yolume] ] = [Multiplier]

Final Weight or Yaolurne : I
Sample Weight or Volume : |1 .ang
Multiplier : |1 oo

Calculated Dilution Factor : [1.000 Lalculate |

"Eunent Sample Mame ‘

QK I Eancell Help |

Calculate Dilution Factor Dialog Box

2) Enter a numerical value in each text box.

3) Click Calculate.

The dilution factor will be automatically calculated.
4) Click OK.

The Calculate Dilution Factor dialog box closes and the dilution factor will be set
in the Start Run dialog box.

Set the internal standard concentration level if necessary.
1) Click Change.
The Set ISTD Conc dialog box appears.

& Select a Calibration Levet ILeveI‘I j

" Set Specific Yalue Heference |

LCurrent STD Conc

Step | Mass | El t [ Conc | Unit |

QK | Eancell Help |

Set ISTD Conc Dialog Box

2) To select a concentration from the calibration levels, choose the Select a
Calibration Level radio button and select a level from the drop-down list.
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Proceed to step 5).

3) To set a specific value for the current sample, select the Set Specific Value radio
button.

4) Set the concentration in the Conc field in the Current ISTD Conc table.

The Current ISTD Conc table shows the internal standard currently set for
calibration.

Click on the Conc field and enter a concentration level. Click the right mouse button
to display the popup menu, which allows you to copy, paste, or delete the field.

Click Browse to set the concentration setting for each calibration level in the
Concentration field.

5) Click OK.

The Set ISTD Conc dialog box will close and the internal standard concentration
level will be set in the Start Run dialog box.

If the Select a Calibration Level radio button was selected, the level number will be
displayed. If the Set Specific Value radio button was selected, “Manual” will be
displayed.

Set a section in the Method Sections To Run: area.

By using the Pre-Run Macro/Cmd: or Post-Run Macro/Cmd: check boxes, it is
possible to specify whether the action is performed before or after data acquisition.
ChemStation is equipped with macros that enable automatic startup and shutdown of
the equipment. Contact your local Agilent Technologies for information on
additional customized macros.

Click Run Method.

The analysis starts and the Run Method Status box appears. This status box remains
open during the sample run. You can view a real-time display of the run without
closing the status box. See “Monitoring a Run” later in this chapter for instructions.

The Start Run dialog box contains OK, Cancel and Help buttons.
Click OK to accept the edited information without executing the method.
Click Cancel to cancel the edited information.
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B3 ICP-M5 Top - GENERAL.QCC / DEFAULT.M / DEFAULT.C M= B
Method DEFAULT.M iz running
o 0 250 0 . 5 5 L e

Top

Waiting for Acquisition to complete... ‘

r Data Acquisiti ‘

~ Data Analysi

|
Run Method Status Box

After the data acquisition, the data analysis runs when the Data Analysis check box
in the Start Run dialog box is checked.

NOTE After Run Method is executed, the method is automatically saved. Therefore, if you
have modified the method before executing Run Method, the modified information
will be overwritten under the same method name after the Run Method is finished.
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To use Acquired Run, complete the following steps from the Top window:
Select AcquireData>>Main Panel.

The ICP-MS Acquisition window appears.

Select AcquireData>>Acquire Data.

The Acquire Data dialog box appears.
x

CAICPCHEMYIADATAN
Data File Name : [TEST.d

Disk Space : |4,949 MB free on drive C:

Operator Mame : I

Sample Mame : I

Misc. Info: I

Dilution: I‘I.DDD Ealculate...l
ISTD Cone: |Lewvel 1 Change... |

Acquire I QK | Cancel Help

Acquire Data Dialog Box

Type the data file name and directory where you want to save the file.

To change the directory, type a question mark (?) in the Data File Name text box.
Type the operator name and sample information.

ChemStation records this information as a header for the data file.

Set a dilution factor if necessary.

Enter a dilution factor directly or click Calculate and follow the procedure
described below.

1) Click Calculate.
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The Calculate Dilution Factor dialog box will appear.
x

" Dilution Factar

= [ [Final weight or Wolume] / [Sample Weight or Yolume] ] = [Multiplier]

Final Weight or Yaolurne : I
Sample Weight or Volume : |1 .ang
Multiplier : |1 oo

Calculated Dilution Factor : [1.000 Lalculate |

"Eunent Sample Mame ‘

QK I Eancell Help |

Calculate Dilution Factor Dialog Box

2) Enter a numerical value in each text box.
3) Click Calculate.
The dilution factor will be automatically calculated.

4) Click OK.

The Calculate Dilution Factor dialog box closes and the dilution factor will be set

in the Acquire Data dialog box.
Set the internal standard concentration level if necessary.
1) Click Change.

The Set ISTD Conc dialog box appears.

& Select a Calibration Levet ILeveI‘I j

" Set Specific Yalue Heference |

LCurrent STD Conc

Step | Mass | El t [ Conc | Unit |

QK | Eancell Help |

Set ISTD Conc Dialog Box

2) To select a concentration from the calibration levels, choose the Select a
Calibration Level radio button and select a level from the drop-down list.
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Proceed to step 5).

3) To set a specific value for the current sample, select the Set Specific Value radio
button.

4) Set the concentration in the Conc field in the Current ISTD Conc table.

The Current ISTD Conc table shows the internal standard currently set for
calibration. Click on the Conc field and enter a concentration level.

Click the right mouse button to display the popup menu, which allows you to copy,
paste, or delete the field.

Click Browse to set the concentration setting for each calibration level in the
Concentration field.

5) Click OK.

The Set ISTD Conc dialog box will close and the internal standard concentration
level will be set in the Acquire Data dialog box.

If the Select a Calibration Level radio button was selected, the level number will be
displayed. If the Set Specific Value radio button was selected, “Manual” will be
displayed.

Place the sample uptake tube into the sample.
Click Acquire.

The analysis starts and the Real-Time display window appears. For more
information about this window, see “Viewing a Real-Time Display” in this chapter.

The Acquire Data dialog box contains OK, Cancel and Help buttons.
Click OK to accept the edited information without acquiring the data.
Click Cancel to cancel the edited information.

After the analysis starts, the Peristaltic Pump program runs. To set this, refer to
“Setting the Peristaltic Pump Program” in Chapter 5.
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Monitoring a Run

The Real-Time display in the ICP-MS Acquisition window allows you to view a run
in progress.

Samples analyzed using a method for spectrum acquisition will show a display
covering the full range of masses. You can alter the type and scale of the spectral
display. In addition to providing a graphic display of data acquisition, the real-time
display shows the remaining time for each repetition as the run progresses.

This section explains how to view, alter, and clear the real-time display.

When a time-resolved analysis method is run, the acquired data is displayed in real
time. On the real-time display screen, data can be saved and displayed during
acquisition (snapshot data).

Viewing a Real-Time Display
To view the real-time display, complete the following steps:
Run a sequence or method.

See “Running Samples Using a Sequence” or “Running Samples Manually”, earlier
in this chapter.

Click the ICP-MS Acquisition on the Windows Task Bar.
The Real-Time display window appears.
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= #1CP-MS Acquisition - DEFAULT.M / TEST.D
AoquieData EdiParameters PeiPump Logs Help

Syl 2|

Restat Run | Stop Run

Habulate/ Mass:
DatalAnalpsic

Acquiring Data

163 sec

Real-Time Display Window for Spectrum Acquisition

22 ICP-M5 Acquisition - DEFAULT M / ICPDEMD_D

AcquireData  EditParameters  PerPump  Logs  Help

B 7

Restart Run Stop Run
Snapshot Plot

Wata Analisis

Status

Acquiing Data

Remaining: 88 sec

Elapsed: 12 sec

BUSY
Real-Time Display Window for Time-Resolved Analysis

Click on Snapshot to display snapshot data on the online data analysis screen. Using
this function, an interim analysis can be performed during long-term analysis.
Snapshot data is saved as a file named “SNAPSHOT.D” in “C: \icpchem\icpexe\.”
Every time Srapshot is clicked, the existing file is updated.

Upon completion of acquisition, Snapshot is grayed out (it cannot be selected).
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The detector mode is reflected in the acquired data when ChemStation finishes data
acquisition. Therefore, snapshot data cannot save the correct detector mode. The
mass number, for which Analog is selected in Detector Mode, are handled as data
acquired in the analog mode, and the other mass numbers are handled as data
acquired in the pulse mode.

As the Agilent 7500 acquires data, ChemStation updates the spectrum in real time
until the acquisition finishes. During acquisition, the spectrum appears in blue;
when acquisition is complete, the spectrum changes to green. At this point, the data
is saved and can be loaded into the Data Analysis window.

Alternatively, you can launch the data analysis application from the Acquisition
screen by clicking the Data Analysis push button. ChemStation automatically loads
the last data file acquired into the Data Analysis window. You can also click on the
Tabulate/Mass push button to obtain counts for the masses analyzed. For more
information about data analysis, refer to Chapter 9, “Viewing Spectra”.

You can change the type and scale of the Real-Time display. See the following
section, “Altering the Display”.

If you are analyzing samples using a method for Time Resolved Analysis or Time
Program Acquisition, ChemStation displays up to 12 masses in the Real-Time
display window. ChemStation displays the masses in two plots, each showing up to
six masses. You can click Stop, Restart, and Plot. Clicking Plot opens the Display
Parameters dialog box, which enables you to select the mass, order, and color of the
mass plot.

Altering the Display

To alter the information displayed in the Real-Time window, choose any of the
following:

* To adjust the vertical scale of the display, click the up (1) or down (1) arrow. Or,
click the bar below the arrows and then click an appropriate scale in the
drop-down list that appears.

» To display the information using a logarithmic intensity scale, click the Log
check box.

» To display the information in counts per second, click the CPS check box.
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Stopping a Run

Stopping a Run from the Real-Time Display Window

To stop a run from the Real-Time display before the run time elapses, click the Stop
Run push button. The Agilent 7500 will stop in the middle of the current repetition.

When you manually stop the run, data acquired for the current repetition is not saved.

You can start the run again by clicking the Restart push button. ChemStation starts
acquisition on the current sample using the sample information already provided. If
you must change the sample information before running the sample, click Acquire
Data>>Acquire Data in the ICP-MS Acquisition window, type the new sample
information in the dialog box that appears, then click the Acquire push button.

Stopping a Run by Stopping a Method

If you want to stop the method you are currently running, click the Abort push but-
ton from the Run Method status window. A dialog box will pop up asking if you are
sure you want to abort. Click Yes, and the entire method becomes inactive.

Q Are Y'ou Sure?

Abort Dialog Box
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Stopping a Run by Stopping a Sequence

If you want to stop the sequence you are currently running, click the Abort push
button from the Run Sequence status window. A dialog box will pop up asking if
you are sure you want to abort. Click Yes, and the entire sequence becomes inactive.
ChemStation will, however, finish acquiring data from any method it has already
begun, unless Stop Run has been pressed in the Real Time Display window.

ChemStation will, however, finish acquiring data from any method it has already
begun, unless Stop Run has been pressed in the Real Time Display window.

If you start the same sequence once again, ChemStation will ask you if you want to
start from where you stopped, or from the beginning. Click Yes if you want to
continue, Vo if you want to start from the beginning. If you start from the beginning
any previously saved files will be overwritten unless otherwise the data directory is
no changed.

@ Resume sequence DEFAULT.S at line 37

Restarting Sequence Dialog Box

You can also stop just the current acquisition by double-clicking the ICP-MS Data
Acquisition icon, then clicking the Stop Run push button. This procedure will not
stop the sequence itself; it will stop data acquisition and data analysis for the current
sample, and go on to the next line in the Sequence Log Table.

Stopping a Run by Stopping a Chained Sequence

To stop the chained sequence during the run, click the Abort button from the Edit
Chained Sequence table. ChemStation will finish the chained sequence after running
a sequence it has already begun.

To stop the sequence you are currently running, click the Abort push button from the
Run Sequence status window. A dialog box will pop up asking if you are sure you
want to abort. Click Yes, and the entire sequence becomes inactive. ChemStation
will, however, finish acquiring data from any method it has already begun, unless
Stop Run has been pressed in the Real Time Display window.
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Viewing Spectra

The Spectrum acquisition mode displays data acquired from sample analysis as
intensity versus mass (mass spectrum). ChemStation generates spectra for data
acquired with a method using Spectrum or Isotope Analysis as the acquisition mode.
For information about creating a method using these acquisition modes, see Chapter
5, “Creating a Method.”

ChemStation offers three options for changing the spectral display type and enables
you to change both the vertical and horizontal scales of the display. ChemStation
also provides tools for identifying unknown peaks in a spectrum, enabling you to
access information from the element databases in the process. Finally, ChemStation
gives you the option of viewing data from sample analysis in tabulated as well as
spectral form.

This chapter explains how to display and analyze spectra and view data in tabulated
form.
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Displaying Spectra

When you acquire data with a method for Spectrum acquisition and then access data
analysis directly from data acquisition, ChemStation displays that data file. If you
access the Data Analysis window from the Top menu, the Data Analysis window
displays the ICPDEMO.D data file which is indicated in the title bar. If you access
from the Offline Data Analysis, the last data file from your previous ChemStation
session, will be loaded automatically. If the file name shown in the title bar is not the
one you want to view, you must load the appropriate data file.

The spectrum that appears is divided into three rows and has defaults selected for
the display type and the vertical and horizontal scales. The default display type is
total counts, bar graphic mode, and linear Y-axis. The Y scale automatically adjusts,
depending on the intensity of the highest peak in each row.

The following sections explain how to load a data file, change the display type, use
a count box, and change the vertical and horizontal scales of the display.
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Loading a Data File

To load a different data file, complete the following steps:
Select Top>>Data Analysis>>Main Panel.

The ICP-MS Data Analysis window appears, showing a display of the
ICPDEMO.D data file.

When data is acquired with Multi Tune, multiple spectrum windows appear which
correspond with each Tune Step. The tune step number, for example Tune#1,
Tune#2..., is shown in the title bar. When the Multi Tune is not used, only one
spectrum is shown with Tune#1 on the title bar.

(=]
Catafle Method Caltrate FbQuant Spawduant [sctope Tocks
(=N AREL A B

Data Fle ICPOEMO.D — CHCPCHEMINDATA |

HICPDED [ Tune #1 [Count] [Linear]

S —

ICP-MS Data Analysis Dialog Box
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2 Select Data File>>Load.

The Load Data File dialog box appears, showing the path for the data file directory.
Allows the user to select the data file to be loaded into data analysis for processing.

[= Load Data File [ %]
File Name Directaries
|ICPDEMD.D | CAICPCHEMVI\DATA
File Mame Sample Mame
=T = oK |
asdemo.d standard sample 100 EHICPCHEM
icpdemo.d Cihnaman =1
spectum.d  Cinnamon EYDATA Cancel |
std-05.d Li’¥ Ce. Tl 5ug/l
sd10d Li*rCe.T110ug/! (J9aLzmaas
std-20.d Li,v Ce.T1 20ugd [C399L29138 6 Help |
std50.d Li Ce.T1 50ug/1 [C1AS_DEMO e
sta-blk.d HMO3 Blank [ azdemod Frint |
time. d Serum
unknown.d  LiY .Ce, Tl Unknown Samp Clis_exb
(23 spectrum.d -
Sort By Dirive
IFiIe Mame =] I Se =l

Load Data File Dialog Box

* Sort By

Allows the user to sort the list of data files in the current directory by the selected

type of information. Options include File Name, Sample Name, Misc Info, and
Acquired Date.

NOTE

Recently opened data files are also selected from the Data File list box in the
ICP-MS Data Analysis window.

3 Select the data file in one of the following ways:

* Click a file name in the displayed list and click OK.

* Double-click a file name in the displayed list.

* Type the file name and click OK.

If the directory path in the Load Data File dialog box is incorrect, you must select
the correct directory path.
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Selecting Data File>>Next Data File will load the data file that alphabetically
follows the current data file in the same directory. For example, if the directory
contains the following files:

Soil01.d
Soil02.d
Soil03.d
WaterO1.d
Water02.d
Water03.d

and soil03.d is currently displayed, selecting Next Data File will load water01.d. If
the current data file is the last one in the directory (in this example water03.d) the
message No Next File is displayed. To initiate this feature, the user must have first
selected a data file from the Load Data File dialog box (from the File menu in Data
Analysis).

This menu item is not related to the numbered items near the bottom of the menu,

which display the most recently loaded data files.

The three most recently loaded data files are listed as numbered menu items, with
the first entry corresponding to the most recently loaded data file. Selecting any one
of these numbered menu items will cause that file to be loaded into data analysis.

The spectrum for the loaded file appears in the ICP-MS Data Analysis window,
showing a mass spectrum for all elements analyzed. This file contains the mean
values for data acquired from all repetitions set in the method.

There are four colors used in the spectrum.

* Pulse counting Blue

* Analog modes Green

e Mix Purple
¢ Skipped due to excessive signal Yellow

9-6



NOTE

NOTE

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Viewing Spectra

Changing the Display Type

ChemStation provides options for changing three aspects of the spectral display
type. You can choose whether the Y-axis display is logarithmic or linear, whether the
display reflects total counts or counts per second (CPS), and whether the display
uses a bar or line graphic mode. The default display type is a linear Y-axis showing
total counts using a bar graphic mode.

To change the spectral display type, complete the following steps:

Click the horizontal Control Box Menu at the top left of the mass spectrum
display window.

The window menu appears.
Select a display type by clicking Log, CPS, or Line Display.
* Log

The Y-axis will change to a logarithmic scale.
« CPS

The spectrum will be displayed in counts per second (cps).
e Line Display

The spectrum will be displayed as a line graph.

You can only select one display type at a time. If you want to select more, repeat the
above steps.

To deselect display types, click the Control Box Menu and then click the display
type you want to deselect.

The display types are selected if they have check marks to the left of the type.
Clicking the selection again removes the check mark and deselects the display type.

The display type remains selected until you deselect it or until you load a new data
file.
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Using the Display Count Box

Additionally, you can view the counts acquired for each point by using the Count
Box. This ChemStation feature gives you an easy method to check the total counts
or CPS at any point in each peak. You can use this feature to estimate the
concentration of any element relative to the internal standard.

To display the count box, complete the following steps:

Click the horizontal Control Box Menu at the top left corner of the mass
spectrum display window.

The window menu appears.
Click Display Count Box at the bottom of the menu.

The Count Box appears, showing the AMU value at that point and the intensity in
either total counts or CPS. The letter following the value indicates the detector mode
used analog (A) or pulse (P).

Lass: 203.00 =mu
count: 1.605+006 P count

Count Box

To view counts at any point, place the cursor at the specific point on the display
and look at the count box.

If the spectral display appears empty at the cursor but the count box shows counts
for that mass, you may want to change the vertical scale of the display. For
information, see “Changing the Vertical Scale of a Spectral Display” later in this
chapter.

The count box displays until you close it by double-clicking the count box Control
Box Menu or by exiting the spectral display.
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Changing the Vertical Scale of a Spectral Display

The scale for each row of the spectrum appears to the left of the row, and the number
in the scale box indicates the scale of the current display. Increase or decrease the
vertical scale as required.

To change the vertical scale for each row of the spectral display, complete one of the
following steps:

* Click the up or down arrow to the right of the scale box.
The full scale height decreases if you click the down arrow and increases if you
click the up arrow.

¢ Click the horizontal bar to the right of the scale box (under the two arrows). Select
a number from the displayed list by clicking it.

The full scale height decreases if you click a smaller number than the number that
appears in the scale box and increases if you click a larger number than the num-
ber that appears in the scale box.

NOTE Regardless of which method you use, you must repeat the process for each row in the
display window.
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Changing the Horizontal Scale of a Spectral Display

Just as you can change the vertical scale of a spectral display, you can also change
the horizontal scale. You can change the horizontal scale of the entire display or you
can zoom in on one part of the display.

To change the horizontal scale of the entire display, position the cursor within the
spectral display and double-click the left mouse button.

The spectral display changes from three rows to one row that shows masses from 0
to 260.

DIEF-MS Data Analysis - DEFAULT.M / DEFAULT.C / ICPDEMO.D =10 5‘
DataFile Method Calibratz  FulQuant SemiQuant [sotope  Tools
g = =1
J 2 48 a2 ?
JDataFﬂe||CPDEM0.D — CAHICPCHEMITDATA} |

‘Welcome to Data Analysis | DE

One-Row Spectral Display

To return to the default horizontal scale of three rows, double-click the left mouse
button again.
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To zoom in on one section of the display, complete the following steps:

Drag across the section of the display you want to enlarge.

The section is highlighted.

Release the mouse button.

Only the section you highlighted fills the display window.

[=]1CP-M5 Data Analysis - DEFAULT.M / DEFAULT.C / ICPDEMO.D -0/ x|
DataFile= Method Calibrate FulQuant SemiQuant Isotope Tools
g £ £
=T T
JDetaFﬂehchEMO.D — CHICPCHEM{TIDATAL -l

[-h[1] Spectrum No.L [ 152.427 seckICPDEMO.D / Tune #1 [Count] [Linear]

lWelcome to Data Analysis | DLE

Spectral Display after Zooming In

Return to the default horizontal scale by completing one of the following steps:

To return to the default from the one-row spectral display, double-click the left
mouse button.

The spectrum returns to the default display of three rows.

To return to the default after zooming in on a section of the display, double-click
the left mouse button twice.

ChemStation returns you first to the one-row display and then to the three-row
display.
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Analyzing Spectra

To analyze spectra in ChemStation, you can access information from the element
databases to identify unknown peaks. You can then match this information with a
spectrum by using a template that overlays a selected peak on the spectrum.

Using the Template

ChemStation enables you to match information from the element databases with the
data displayed in a spectrum. To analyze the spectrum, however, you may want to
focus on a particular section of the mass scale. For information about enlarging a
portion of the mass scale, see “Changing the Horizontal Scale of a Spectral Display”
in this chapter.

NOTE You cannot use the template if the adjacent masses were not measured originally.

1 Place the cursor on a peak that you want to analyze.

A vertical line extends through the entire height of the display, dissecting the peak
where you place the cursor.

To view a peak more clearly, change to a line display. See “Changing the Display
Type” earlier in this chapter for more information.

2 Double-click the right mouse button.
The Library Matching dialog box appears.
Library M atching Ed

Template Delete... | AMU Info...

oK Cancel Help

Library Matching Dialog Box
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3 Click AMU Info.

The ICP-MS DATABASE [AMU Information] dialog box appears, listing informa-
tion about the abundance of elements at specific masses.

¥ ICP-MS DATA BASE [AMU Information]

DatsBase “iew Prevl MNest! |ndex.. Help

Base AMU:
Mass: 104 105 106 107 108 109 110 111 112 113

Pd 11.14 22,23 27.33 26.46 11.72
Ag 51.839 48.161
Cd 1.25 0.89 12.49 12.8 2413 12.22
In 4.3
Sn 0.97

¥ Element.db ™ Argide.db

I” Oxide.db " Chleride.db

I" Dimer.db

" Dcharge.db

" Hydride.db

ICP-MS DATABASE (AMU Information) Dialog Box

ChemStation displays the mass you selected in red.

As a default, only the element database (element.db) is loaded. You can activate
other databases containing various polyatomic species such as oxides and hydrides
by clicking the appropriate database check box at the bottom of the dialog box. You
can select multiple databases.

This dialog box also enables you access to other information. Refer to Chapter 17,
“Editing The Database” for more information about the ICP-MS DATABASE.
4 Click the element in the list for which you want to use a template overlay.

The element in the list is highlighted. A radio button is placed indicating which
mass intensity the template will be based on, called the Base AMU.

Select the element which has an isotope at the mass you selected.
5 Click Template in the Library Matching dialog box.

The template for the selected element now overlays the spectral display. The tem-
plate is displayed based on the Base AMU - a signal at the Base AMU is counted as
100% for this element.
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[Z11CP-MS Data Analysis - DEFAULT.M / DEFAULT.C / ICPDEMO.D =10/
DataFile Method Calbrate FulQuant SemiQuant Isotope Tooks
T £ £
=T T
JDétaFl‘ehCFDEMO.D — CACPCHEM\T\DATAY j

[h[1] Spectrum No.L [ 152.427 seclICPDEMO.D / Tune #1 [Count] [Linear]

I T Y Y A R A T T P

Welcome to Diata Analysis | DLE

Library Matching Template (e.g. Ba)

To place more templates, repeat the above steps.

The templates for additional elements appear. The template for each element has a
unique color and shows the element name at the top of Base AMU. The templates
can be displayed up to ten elements.

To add two templates together, click the Sum Peaks check box and then OK in the
Library Matching dialog box. ChemStation enables you to see how the combined
template matches the peak you are analyzing. ChemStation shows combined masses
in red.

When the mass used as the template of another element is applied as the Base AMU,
a rest peak that the total signal minus template is counted as 100% of the element,
and the second template will be displayed based on a height of the rest peak. At the
mass you selected, the template matches the peak height for the mass. If the element
template fits - i.e. if the other template bars all match up with peaks in the spectrum,
at their corresponding heights, the element ID is probably correct. If not, try other
elements at the same mass to see if there is a better fit. If no element fits, then poly-
atomic interference is probable.
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To delete a template from the spectral display, complete the following steps:

1 Double-click with the right button on a peak with a template overlay.

The Library Matching dialog box appears.
2 Click Delete in the dialog box.

The Delete Template dialog box appears.

Delete Template
Ba Delete
Cancel
Help

Delete Template Dialog Box

3 Click the element you want to delete the template for and then click Delete.

The dialog boxes close, and the template disappears from the spectral display.
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Labeling Spectra

You may want to label a spectrum after you have added templates to it or before you
print it. ChemStation enables you to name or add identifying information to a spec-
trum, a feature which is useful if you want to save a hard copy of a spectrum for
future reference.

To label a spectrum, complete the following steps:

Load the appropriate file in the ICP-MS Data Analysis window.

For more information, see “Loading a Data File” in this chapter.

Place the mouse pointer exactly where you want the label to appear.

Note both the horizontal and vertical placement of the mouse pointer.

Click both mouse buttons at the same time.

The Annotate dialog box appears.

Annotate E3

Justify

 Left ¥ Center " Right

Text: || |

Add Delete Cancel Help |

Annotate Dialog Box
Click the Left, Center, or Right Justify button.

The label will appear to the right, center, or left of the location you specified in
Step2.

Type a name or other identifying information in the text box.

Click Add.

ChemStation returns to the spectrum, and the information you typed appears at the
location of the cursor. You can make as many labels as you like.
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You can change and delete the text by clicking exactly on top of the previously
labeled point, rewriting the text, then clicking Update in the Annotate dialog box.

Exiting the Data Analysis window or loading the another file erases the template and
annotation.

Printing Spectra

You can print a displayed spectrum at any time during the analytical process. For
example, if you have changed the scale or the spectrum type, the newly displayed
spectrum will be printed.

The following header information will be printed on the spectrum.

File name

Operator name (ACQ, DA)*
* ACQ and DA are differentiated only when the access control pack is used.
Date/time of measurement
Measurement mode

Sample type

Sample name

Comment

Pre-dilution factor
Automatic dilution factor
Overall dilution factor
Method

ISTD concentration

To print the displayed spectrum, select Data File >> Print.
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Subtracting Background Spectra

It is sometimes useful to be able to subtract background polyatomic species to visu-
ally inspect a spectrum. ChemStation can subtract any data file from another. This
background correction will subtract the abundance of each mass in the background
spectrum from the abundance of the corresponding mass in the spectrum of the cur-
rent data file. It is normally used for graphical purposes. It is not to be confused with
blank subtraction, which subtracts concentration data in quantitative analysis.

To subtract the background spectrum from another spectrum, complete the follow-
ing steps:

Select Method>>Data Correction.

The Set Correction dialog box appears.

Click Subtract Background.

Click Browse.

The Select Data File Dialog box appears, showing the path of the data file directory
and a list of data files.

Select a file name from the list by clicking it and then clicking OK.
ChemStation subtracts the data in the selected file from all other data files acquired
with the same method.

Select the box, Rejected Masses and enter the masses for which background
spectrum you do not want subtracted.

The background spectrum for the masses you edited in the Rejected Masses box will
not be subtracted. It is used when you do not want to subtract the spectrum for spe-
cific masses; for example the spectrum for internal standards.

Click OK.

The net spectrum will be displayed.
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Viewing a Tabulated Spectrum

ChemStation enables you to view results from sample analysis in tabulated as well
as graphic form. Two modes of tabulation are available for each data file you load
into the Mass Spectrum display window. The first mode provides information about
counts reported for each point per peak in the sample. The second mode provides
information about the cumulative counts of each mass measured in the sample. The
following sections explain how to view these two modes.

Performing a Points per Peak Tabulation

ChemStation provides detailed information about each point per peak in a sample.
You can view this detailed information by performing a points per peak tabulation.

Before you can perform any tabulation, you must load a data file into the Data Anal-
ysis window if one is not already showing. For information about loading the data
file, see “Loading a Data File” in this chapter.

To perform a points per peak tabulation on a data file, complete the following steps:

Select Data Analysis>>Main Panel.

The ICP-MS Data Analysis window appears.
Select Data File>>Tabulate Spectrum/Point.

The Report Pad - DATA FILE NAME.TAB window appears. This window shows a
tabulated file giving information about the points per peak for the current data file.
The spectrum number, the acquisition time in seconds, and the data file name appear
at the top of the file.
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[ Agilent Technalogies IEP-MS ChemStation

Eile Edit Format Window Help
DS ES ¥ o

std-05.d#\std-05.tab

A

Spectrum No.1 [ 51.002 sec]:
Acquired  : Mar 2 1994 09:43 am using AcqMethod DEFAULT.M
Bkg file :
Bkg Rejected Masses:
Interference Correction: ON

Tune Path : —
Tune File : —

Mass[amu] CPS Count
6.95 65923.70 217548.20 P
7.00 70768.67  233536.60 P
7.05 70418.73  232381.80 P
88.95 152909.70  504602.00 P
89.00 156881.90 517710.20 P
89.05 156770.70 517343.40 P

139.95 131101.50 432635.00 P

P

P
P
P
P
n

140.00 146557.60 483640.20
140.06  152251.60 502430.20
202.95 38991.15  128670.80
203.00 40475.33  133568.60
203.05 41012.73  135342.00

ananc ninnz 70 anacan cn

mE

Points per Peak Tabulation

The tabulation provides information about the mass, counts per second (CPS),
count, and detector mode for each point per peak of each element analyzed. The
amount of information contained in the tabulation depends on the peak pattern set
and number of elements selected in the method. For example, if you use a method
with a peak pattern of three points per peak, the tabulation contains information
about three masses for each selected mass. Thus tabulation might contain informa-
tion for Li (mass 7) at the following three masses: 6.95, 7.00, and 7.05. The sum of
the abundance for these three masses is equal to the counts detected for the nominal
mass, as displayed on the mass tabulation (see below) or on the quantitative report.

To print out the tabulation, select File>>Print.

When you are finished working with the file, select File>>Exit.
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Performing a Mass Tabulation

ChemStation also provides detailed information about each mass in a sample. You
can view this detailed information by performing a mass tabulation.

Before you can perform any tabulation, you must load a data file into the Data Anal-
ysis window if one is not already showing. For information about loading the data
file, see “Loading a Data File” in this chapter.

To view a tabulation giving information about the elements in a sample, complete
the following steps:

Select Data Analysis>>Main Panel.

The ICP-MS Data Analysis window appears.
Select Data File>>Tabulate Spectrum/Mass.

The Report Pad - DATA FILE NAME.TAB window appears. This window shows a
tabulation containing information about the elements for the current data file. The
spectrum number, the total acquisition time in seconds, and the data file name
appear at the top of the file.

[ agilent Technologies ICP-MS ChemStation - o) x|

File Edt Format Window Help

D& &+ BB

A

[ Tabulate - C:\JCPCHEM), 1}, DATA\std-05.d\std-05.d#'skd-05.kab

Spectrum No.1 [ 51.002 sec]:std-05.d# { Tune #1

Acquired  : Mar 2 1994 09:43 am using AcqMethod DEFAULT.M
Bkg file :
Bkg Rejected Masses:
Interference Correction: ON

Tune Path - —

Tune File : —

Mass[amu] Element CPS n SD RSD[P4] Time[Sec]
7 Li 69037.03P & 652.60 0.95 9.90000

89 Y  155520.80P 5 2124.00 1.37 9.90000
140 Ce 143303.60P 5 4874.00 3.40 9.90000
203 Tl 40159.74P 5§ 1169.00 2.91 9.90000
205 Tl 95924.13P 5§ 2751.00 2.87 9.90000

Printed: Thu Apr 03 14:55:54 2003

mE

Mass Tabulation
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The tabulation provides information about the mass, element name, counts per
second (CPS), detector mode, repetition, SD, RSD and integration time for each
element analyzed in the sample.

You may occasionally want to save a tabulated file to work with at a later time. To
do so select File>>Save As and give the file with a new name. Otherwise, ChemSta-
tion will overwrite the DATA FILE NAME.TAB file the next time you view a tabu-
lation.

To print out the tabulation, select File>>Print.

When you are finished working with the file, select File>>Exit.
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Editing and Printing Out the Header
Information

ChemStation enables you to edit the header information (the same information you
edited when you acquired data) in the ICP-MS Data Analysis window.

To edit the header, complete the following steps:

Select Data File>>Edit Header.

The Edit Header dialog box appears.
x

CACPCHEMMIADATAY
Data File Mame : |IEIF'DEMD.D

Acquire Date : [Mar 31334 11:33 am

Sample Type: ISampIe 'l

Operator Mame : |(BfglSE{E)

Sarple Mame : ICinnamon

Mizc. Info ISampIe [rata for Spectum Analysiz

Dilutior : I‘I.DDD Calculate...
ISTD Cone : |Level 1 Change...

Frint | Update | Cancel | Help

Edit Header Dialog Box
Type a sample name and comment if necessary.
Set a dilution factor if necessary.

Enter a dilution factor directly or click Calculate and follow the procedure
described below.

1) Click Calculate.
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The Calculate Dilution Factor dialog box will appear.
x

" Dilution Factar

= [ [Final weight or Wolume] / [Sample Weight or Yolume] ] = [Multiplier]

Final Weight or Yaolurne : I
Sample Weight or Volume : |1 .ang
Multiplier : |1 .aoa

Calculated Dilution Factor : [1.000 Lalculate |

"Eunent Sample Mame ‘

QK I Eancell Help |

Calculate Dilution Factor Dialog Box

2) Enter a numerical value in each text box.

3) Click Calculate.

The dilution factor will be automatically calculated.
4) Click OK.

The Calculate Dilution Factor dialog box closes and the dilution factor will be set
in the Edit Header dialog box.

Set the internal standard concentration level if necessary.
1) Click Change.
The Set ISTD Conc dialog box appears.

& Select a Calibration Levet ILeveI‘I j

" Set Specific Yalue Heference |

LCurrent STD Conc

Step | Mass | El t [ Conc | Unit |

QK | Eancell Help |

Set ISTD Conc Dialog Box

2) To select a concentration from the calibration levels, choose the Select a
Calibration Level radio button and select a level from the drop-down list.
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Proceed to step 5).

3) To set a specific value for the current sample, select the Set Specific Value radio
button.

4) Set the concentration in the Conc field in the Current ISTD Conc table.

The Current ISTD Conc table shows the internal standard currently set for
calibration. Click on the Conc field and enter a concentration level.

Click the right mouse button to display the popup menu, which allows you to copy,
paste, or delete the field.

Click Browse to set the concentration setting for each calibration level in the
Concentration field.

5) Click OK.

The Set ISTD Conc dialog box will close and the internal standard concentration
level will be set in the Edit Header dialog box.

If the Select a Calibration Level radio button was selected, the level number will be
displayed. If the Set Specific Value radio button was selected, “Manual” will be
displayed.

If your QC configuration does not include any QC parameters, the Sample Type
section will be grayed out.

Click the Update button.

The dialog box disappears and the new information will be updated (e.g. if you
change the dilution factor here, it will be reflected in the reports you generate).

You can display the Header information on the screen by simply clicking the Print
push button in this dialog box. If you want to print it on the printer, select
Data File>>Print.
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Displaying Replicate Files

When more than one repetition is set in a method for spectrum acquisition, Chem-
Station creates a data file, or replicate, for each repetition.
To view each individual replicate, complete the following steps:

1 Select Data File>>Display Replicate Files.

The Display Replicate Files dialog box appears with the list of repetitions.

CAICPCHEMVTYDATA)Y

std-10.d
[ -
02 Display File

03 .
04 Display Avgl
05
Cancel |
Help |

Display Replicate Files Dialog Box

2 Select the replicate file that you want to view, then click the Display File push
button.

The selected replicate file appears on the ICP-MS Data Analysis window. The
selected file will be indicated on the title bar with the number as the extension of the
file (e.g. UNKNOWN.02). You can perform data analysis on that replicate file.

To return to the Average file, select Data File>>Display Replicate Files once
again and click on the Display Avg push button.

The ICP-MS Data Analysis will display the Average file. It will be indicated on the
title bar with the.d extension. If the method is set to correct data (using either back-
ground subtraction or interference correction), the file extension will be.d#.
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Editing Spectral Information

ChemStation enables you to transfer data to a database to view individual replicates,
edit data files, and other data from the ICP-MS Data Analysis window. This section
explains how to transfer data files to the database, and how to work on the work-

book.

Performing Edit Average Files

ChemStation enables you to view information about all replicate, as well as, average
the data in a workbook. The information includes the header information, masses

and elements analyzed, counts, number of repetitions, standard deviation (SD),

detector mode used for acquisition, and integration time.

To view this database spreadsheet containing the above information, Select

Data File>>Edit Average File.

Datafiie Edit Repetitionfile Window Help

G H

1 [u Detector IntegTime
2 |2 32220.00 1 0.00 ar 0B
3 |3 16018.33 1 0.00 ar 06
4 4 5.00 1 0.00 ap 0.6
5 |5 0.00 1 0.00 oF 0.E
6 |5 1167 1 0.00 ar 0E
7|7 146,67 1 0.00 ar 0B
8 |3 167 1 0.00 apr 0E
9 |9 0.00 1 0.00 ap 0.6
10 |10 106667 1 0.00 ap 0.6
1 n 4961.67 1 0.00 aF 0E
12 |12 1022180.00 1 0.00 ar 0B
13 |13 14058 67 1 0.00 ar 0B
14 |14 5240607.00 1 0.00 ar 06
15 37495.00 1 0.00 ap 0.6
20 145566.70 1 0.00 oF 0.E
2E18.33 1 0.00 ar 0E
2 1918.33 1 0.00 ar 0B
23 355826.70 1 0.00 apr 0E
24 1555218.00 1 0.00 ar 06
] 222190.00 1 0.00 ap 0.6
26 257413.30 1 0.00 oF 0.E
27 475581.70 1 0.00 ar 0E
28 441135.00 1 0.00 ar 0B

30353.33 1 apr

‘welcome to the Average File Editarl

‘Workbook
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Editing Header Information
You are able to edit the header information on the database spreadsheet.

Edit the header information on the Header sheet (indicated at the bottom of the
work sheet).

The sample name, operator, miscellaneous information and dilution factor can be
edited.

-l
DatsFile Edit RepetitionFile ‘Window Help
i
-
Acquire Dalte: F Mo 190 T FF am
Method: BEFALEF M
Sample Name: Cinnamon
Dperator: Dion Potter
Misc. Info: Sample Data for Spectium Analysis
Dilution: 1.000
ISTD Conc £ evall
=)

Header Information Work Sheet

The sample name and comments can be entered directly.
The dilution factor can be set using the following procedure.
Double-click on the Dilution: field.

The Calculate Dilution Factor dialog box will appear.
x

Dilution Factar
’1 [ [Final Weight or Yolume] / [Sample Weight or Yolume] | * [Multiplier]

Final Weight or Yaolurne : I
Sample Weight or Volume : |1 .ang
Multiplier : |1 oo

Calculated Dilution Factor : [1.000 Lalculate |

"Eunent Sample Mame ‘

QK I Eancell Help |

Calculate Dilution Factor Dialog Box

Enter a numerical value in each text box.

Click Calculate.
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The dilution factor will be automatically calculated.
Click OK.

The Calculate Dilution Factor dialog box will close and the dilution factor will be
set.
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Viewing and Editing Replicate Files

You are able to view and edit replicate files individually on the workbook. Editing
the replicate files includes excluding certain data from the average file in case the
data was not acceptable. An example would be in the event there was insufficient
sample volume in the sample vial, with the result that the sample ran out during
acquisition. For auditing purposes, only the spread sheet is altered, not the original
data files, which are binary files and not editable.

Select the sheet with the replicate data file name indicated at the bottom of the work
sheet, then the replicate data file appears.

23 Average File Editor _ (O x
Datafile Edit RepetitionFile ‘Window Help

Ml ICP-M5 Data[1) STD-10.D
Mass CPS Detector | IntegTime
1 |7 Li 103068.10 1 0.oo P 2.9
2 |89 ki 315927 40 1 0.oo P 2.9
3 (140 Ce 296459.00 1 0.oo P 2.9
4 202 H 23809 1 000 B a9
5 205 Tl 217657 .40 1 0.00 P 2.9
Header DATA.O1 DATA.DZ DATADS DATAD4 DATADS

Data of a Replicate File (One Element Excluded)

To exclude a certain element on a certain replicate file, or to exclude a whole repli-
cate file from the average file, complete the following steps:

Place the cursor on the element or any other cell in the same row you want to
exclude and click.

The selected cell will be outlined.

Select RepetitionFile>>Exclude Element(s).

The selected element will be crossed out in blue.
To exclude the whole replicate file, RepetitionFile>>Exclude All Elements.

Select RepetitionFile>>Recalculate Average.

The database will recalculate the average file not including the data just excluded
and display the average data sheet.
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To include the element you excluded on a certain replicate file, or to include a whole
replicate file that you excluded from the average file, complete the following steps:

1 Place the cursor on the element or any other cell in the same row you want to
include and click.

The selected cell will be outlined.

2 Select RepetitionFile>>Include Element(s).

The crossed out element will be restored.

NOTE To include the whole replicate file, select RepetitionFile>>Include All Elements.

3 Select RepetitionFile>>Recalculate Average.

The data base will recalculate the average file, including the data you just restored
and display the average data sheet.
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Tabulating the Spectral Information

You can tabulate the spectral information on one sheet. The information to be tabu-
lated are: mass, element, average counts per second (CPS), number of repetitions,
standard deviation (SD), relative standard deviation (RSD), detector mode, integra-
tion time, and the counts per second data for each replicate file. If some elements or
replicate files are excluded, this will be reflected on the table by leaving a blank cell,
where data was excluded.

24 Average File E ditor =]
DataFile Edit FRepetitionFile ‘window Help

Hll ICP-MS Data(1) STD-10.D

A B C D E
1 |tass IElement CPS n SDh
2 7L 103607.90 5 97960 0.95
3 agy 320779.00 5 E8E3.00 2.14
4 140 Ce 28610440 =1 12630.00 4.4
] 203 Tl 9078953 4 1858.00 2.05
6 205 Tl 216602.70 5 3545.00 1.64
7
8
5 Header DATAD

Table Work Sheet
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Drawing a Graph from the Tabulated Information

Once you have tabulated the spectral information, you can draw a graph for the ele-

ments of interest.

To draw a graph for the elements of interest, complete the following steps:

1 Select the cells for elements of interest in the Table work sheet.

2 Average File Editor
DataFile Edit RepetitionFile

“window  Help
Ml ICP-M5 Data[1) 5TD-10.D

B[= E3

CFS
10350750
320779.00
286104.40

a07as.53
216602.70

979.60
6863.00
12630.00
1858.00
3545.00

o D | O0 | | | e || P

DATAO1 DATADZ

DATA DS A DATADS

DATADS

2 Select Edit>>Graph.

The graph is automatically drawn.

Graph of rephicated data

CAICPCHEMW\DATA\STD-10.D

350000
300000

¢ 250000
o

© 200000
150000

100000 + } } }

7L
= 89Y
-1 140 Ce

1 3
Repetition number

Fimt Close

Graph of replicated data

You can print the graph by clicking on Print.
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NOTE You can save what you edited on the workbook by selecting DataFile>>Save. Data
can be saved as text by selecting DataFile>>Save as Text.

NOTE You can load a different data file by selecting DataFile>>Open, then selecting a
file.
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Viewing a Time Chart

A time chart displays data acquired from sample analysis as intensity versus time.
ChemStation generates a time chart for data acquired with a method using Time
Resolved Analysis or Time Program as the acquisition mode. For information about
creating methods using these two acquisition modes, see Chapter 5, “Creating a
Method”.

You can view a time chart showing the combined results for all elements analyzed or
view a separate chart for each element.

This chapter explains how to view a time chart for a data file you load, change the
type and scale of the display, and analyze the time chart.

ChemStation provides Time Resolved Analysis and Time Program acquisition modes
for transient signal monitoring for applications such as Laser Ablation, ETV, IC and
LC. You must use peripheral equipment in combination with the Agilent 7500 for
these applications. For more information, refer to the manual provided with the
peripheral equipment you are using.

10-2



Agilent 7500 ICP-MS ChemStation Operator’s Manual
Viewing a Time Chart

Displaying a Time Chart

When you acquire data with a method for Time Resolved Analysis or Time Program
acquisition and then access Data Analysis directly from Data Acquisition, ChemSta-
tion displays the time chart you just acquired. If you access the Data Analysis win-
dow from the Top menu, the Data Analysis window displays the ICPDEMO.D data
file which is indicated in the title bar. If you access from the Offline Data Analysis
icon, the last data file from your previous ChemStation session, will be loaded auto-
matically. That display may be a spectral display rather than a time chart, so you
must load the appropriate method and data file to view a time chart.

The following sections explain how to load a data file, change the type of chart
being displayed in the time chart window, and change the vertical and horizontal
scales of the display.
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Loading a Data File

To load a different data file, complete the following steps:
Select Top>>Data Analysis>>Main Panel.

The ICP-MS Data Analysis window appears, showing a display of the ICP-
DEMO.D data file.

EIEP—MS Data Analysis - DEFAULT.M / DEFAULT.C / ICPDEMOD.D =10 5‘
DataFile Method Calibrate FulQuant SemiQuant Isotope Tools

CE = =
JDﬂtaFi‘EIICPDEMO.D — CICPCHEMI1\DATAY =l
(0l x|

[welcame to Data Analysis | [ie

ICP-MS Data Analysis Window
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2 Select Data File>>Load.

The Load Data File dialog box appears, showing the path for the data file directory.
Allows the user to select the data file to be loaded into data analysis for processing.

[= Load Data File (%]
File: Name Directaries
|ICPDEMD.D | CAICPCHEMSIADATA
Filz M Sample M

ile Mame ample Name =T B -
ssdemo.d standard sample 100 EHICPCHEM _I
icpdemao.d Cinnaman 231
spectrum.d Cinnaman ERDATA Cancel |
std-05.d Li.¥.Ce. T Bug/
ad10d  LiY.CeTl10ug! ([D9aLesn8ab
std-20.d Lir Ce.T1 20ug/| [D992913nB Help |
std-50.d L Ce.T1 B0ugd (LA A5_DEMO e
std-blk.d HMO3 Blank (2] asdemo.d Print |
time. d Serum
unknown.d  Liv.Ce Tl Unknown Samp Cis_exb
(2 spectum.d -
Sort By Drrive
IFiIe Mame j I =) j

Load Data File Dialog Box

* Sort By

Allows the user to sort the list of data files in the current directory by the

selected type of information. Options include File Name, Sample Name, Misc
Info, and Acquired Date.

NOTE Recently opened data files are also selected from the Data File list box in the

ICP-MS Data Analysis window.

3 Select the data file in one of the following ways:
* Click a file name in the displayed list and click OK.
* Double-click a file name in the displayed list.
* Type the file name and click OK.

If the directory path in the Load Data File dialog box is incorrect, you must select
the correct directory path.
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Selecting Data File>>Next Data File will load the data file that alphabetically
follows the current data file in the same directory. For example, if the directory
contains the following files:

Soil01.d
Soil02.d
Soil03.d
WaterO1.d
Water02.d
Water03.d

and soil03.d is currently displayed, selecting Next Data File will load water01.d. If
the current data file is the last one in the directory (in this example water03.d) the
message No Next File is displayed. To initiate this feature, the user must have first
selected a data file from the Load Data File dialog box (from the File menu in Data
Analysis).

This menu item is not related to the numbered items near the bottom of the menu,
which display the most recently loaded data files.

The three most recently loaded data files are listed as numbered menu items, with
the first entry corresponding to the most recently loaded data file. Selecting any one
of these numbered menu items will cause that file to be loaded into data analysis.

The spectrum for the loaded file appears in the ICP-MS Data Analysis window,
showing a mass spectrum for all elements analyzed. This file contains the mean
values for data acquired from all repetitions set in the method.

The Total Ion Chart for the loaded file appears in the Data Analysis display window.
This chart shows total intensity versus time for all elements analyzed. The time is
shown in seconds and represents the total data acquisition time.
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[ZJ1CP-M Data Analysis - DEFAULT.M / DEFAULT.C / TIME.D =10/
DataFile Method Calbrate FulQuant SemiQuant Isotope Tooks
T £ £
=T T
JDataF"elTlME.D — CHCPCHEMVT\DATAY j

[hii1] IME.D [Count]

IE

Total Ion Chart Display
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Changing the Chart Type

The Total Ion Chart is the default time chart shown in the ICP-MS Data Analysis
display window when an appropriate data file is loaded. It provides a single intensity
versus time plot for all elements analyzed in a sample. However, ChemStation also
enables you to view an extracted ion chart, which provides an intensity versus time
plot for each mass.

To view an extracted ion chart, complete the following steps:
Select Data Analysis>>Main Panel.

The ICP-MS Data Analysis window appears.

Select Data File>>Extract lon Chart.

The Extract Ion Chart dialog box appears.

Extract lon Chart
Time Range: |1 | - |599 | sec
27
35
1]
<- Add | 63
64
: | 79
> Del 85
[i1i]
89
127
138
208
Cancel |
Help |

Extract Ion Chart Dialog Box

To select the part of the acquisition period for which you want the extracted ion
chart to appear, type the new values, in seconds, in the Time Range text boxes at
the top of the dialog box.

The default time range is the total acquisition period.

To select the element(s) for which you want to display an extracted ion chart,
click the element in the displayed list and then click the Add push button.
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The selected element appears in the box on the left side of the dialog box. To select
more than one element, hold down the Control key and click the elements in the
displayed list or drag in the list, then click Add. You can select up to 10 elements.

You can delete elements by clicking on the elements you want to delete on the left
side list, then clicking the Del push button.
Click OK.

ChemStation returns to the Data Analysis window and an extracted ion chart
appears for each selected element for the time range you indicated.

[S11CP-MS Data Analysis - DEFAULT.M / DEFAULT.C / TIME.D —(ax|
DataFie Method Calbrate FulGuant SemiQuant Isotope Tooks
T e =
=202 2F 1R
JDataF"EITlME.D — CACPCHEMV\DATAY j

[zh[11] Chart ; TIME.D [Count]

[ fioie

Extracted Ion Chart

Each extracted ion chart shows the element mass and name. Each chart appears in a
different color.
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NOTE You can also view mass spectrum information for any time slice in a time chart. To
do so, position the cursor at the time of interest in the Time Chart display and
double-click the right mouse button. The data displayed at that time slice in the time
chart appears in a Mass Spectrum display. To return to the Time Chart display,
double-click the Control Box Menu in the Mass Spectrum display window.

[S11CP-MS Data Analysis - DEFAULT.M / DEFAULT.C / TIME.D —(ax|
DataFie Method Calbrate FulGuant SemiQuant Isotope Tooks
T e =
=202 2F 1R
JDataF"EITlME.D — CACPCHEMV\DATAY j

[h[1] Spectrum No.29 [ 42651 seck:TIMED / Tune #1 [Count] [Linear]

[ fioie

Mass Spectrum for a Time Slice
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Using the Display Count Box

Regardless of which display type you have selected, you can view the counts
recorded for each time on the Time Chart display by using a count box. This
ChemStation feature enables you to quickly view the intensity at any given time
slice. To display the Count Box, complete the following steps:

Click the horizontal Control Box Menu at the top left corner of the time chart
display window.

The window menu appears.
Click Display Count Box at the bottom of the menu.

The count box appears, showing the time slice and the total counts. The letter
following the value indicates the detector mode used analog (A) or pulse (P).

time: 16d.771 =sec
total: Q220.00 P count

Count Box

To see counts for a time slice on the time chart, place the cursor at one point on
the Time Chart display and view the Count Box.

The Count Box displays until you close it by double-clicking the Control Box Menu
or by exiting the time chart display.

10-11



Agilent 7500 ICP-MS ChemStation Operator’s Manual
Viewing a Time Chart

Changing the Vertical Scale of a Time Chart

Whether you are viewing a Total Ion Chart or an Extracted Ion Chart, ChemStation
enables you to change the vertical scale of the display. The scale for each chart
appears to the left of the chart, and the number in the scale box indicates the scale of
the current display. Increase or decrease the vertical scale as required.

To change the vertical scale of the displayed time chart, complete one of the
following steps:

* Click the up or down arrow to the right of the scale box.

The full scale height decreases if you click the down arrow and increases if you
click the up arrow.

e Click the horizontal bar to the right of the scale box. Select a number from the
displayed list by clicking it.

The full scale height decreases if you click a smaller number than the number
that appears in the scale box and increases if you click a larger number than the
number that appears in the scale box.

NOTE Regardless of which method you use, you must repeat the process for each chart
shown in the Time Chart window.
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Changing the Horizontal Scale of a Time Chart

Just as you can change the vertical scale of a Time Chart display, you can also
change the horizontal scale. However, you change the horizontal scale of a Time
Chart by zooming in on one part of the display. This means that you will no longer
be viewing data for the total acquisition period, but only for that part of the
acquisition period you selected.

To change the horizontal scale of a Time Chart display, complete the following
steps:

Drag across the section of the Time Chart you want to enlarge.

The section is highlighted.

Release the mouse button.

The section you highlighted now fills the display window.

When you change the horizontal scale of one Extracted Ion Time Chart, ChemStation
changes the scale of all others showing in the window.

To return the chart to the original horizontal scale, double-click the left mouse but-
ton.
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Using the Overlay Feature

ChemStation provides an overlay feature that enables you to view signals for several
Extracted Ion Charts in one chart. For example, if you have four Extracted Ion
Charts showing in the display window, you can use the overlay feature to change the
display to one chart showing a signal for each of the four masses.

You cannot view integration windows when you are in the Overlay mode. See the
“Analyzing Results Using a Time Chart” section later in this chapter.

To use the Overlay feature, ensure that Extracted lon Charts show in the display
window and complete the following steps:

Click the Control Box Menu in the display window.

The window menu appears.
Click Overlay.
One display appears showing a signal for each of the masses previously shown in

the Extracted Ion Charts. A label for each signal appears in the upper left corner of
the display, and each signal appears in the same color as its label.

If you want to view the number of counts for each of the selected masses, display
the Count Box. See “Using the Display Count Box” in this chapter for information.
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[ZJ1CP-M Data Analysis - DEFAULT.M / DEFAULT.C / TIME.D =10/
DataFile Method Calbrate FulQuant SemiQuant Isotope Tooks
T £ £
=T T
JDataF"elTlME.D — CHCPCHEMVT\DATAY j

[h[11] Chart : TIME.D [Cous

IE

Extracted Ion Chart in Overlay Display

NOTE You can change the scale of the display to view individual signals. To adjust the
vertical scale of the Overlay display, follow the instructions given in “Changing the
Vertical Scale of a Time Chart” in this chapter. To adjust the horizontal scale of the
display, follow the instructions given in “Changing the Horizontal Scale of a Time
Chart” in this chapter.
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Labeling a Time Chart

You may want to label the Total lon Chart created by integrating results for elements
in a sample. You can also label an Extracted Ion Chart. ChemStation enables you to
name or add identifying information to a time chart prior to printing.

To label a time chart, complete the following steps:

Ensure that a time chart displays in the ICP-MS Data Analysis window.

If the ICP-MS Data Analysis window displays a spectrum, you must load the appro-
priate data file. For more information, see “Loading a Data File” in this chapter

Place the cursor exactly where you want the label to appear.

Note both the horizontal and vertical placement of the cursor.
Click both mouse buttons at the same time.
The Annotate dialog box appears.

Annotate

Justify

 Left @ Center " Right

Text: || |

Add Delete | Cancel Help |

Annotate Dialog Box
Click the Left, Center, or Right Justify button.

The label will appear to the left, center, or right of the location you specified in
Step2.

Type a name or other identifying information in the text box.

Click Add.

ChemStation returns to the time chart, and the information you typed appears at the
location of the cursor.

You can change and delete the text by clicking exactly on top of the previously
labeled point, rewriting the text, then clicking Update in the Annotate dialog box.
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NOTE Exiting the Data Analysis window or loading the another file erases the annotation.

Display of Data at Points of Time

During data analysis, data acquired at specific points of time can be displayed.
Follow the procedure described below.

1 Choose Tabulate Chart Raw Data to CSV or Tabulate Chart CPS Data to CSV in
the Data File menu.

* Tabulate Chart Raw Data to CSV- Displays the time-resolved analysis raw data
(counts).

* Tabulate Chart CPS Data to CSV: Displays the time-resolved analysis CPS data.

E ICP-MS Report Pad <Read-Only >
File Edit ‘Window Help

=8 B

ditime.csv

IC:\ICPCHEM\1\DATANtime .d
Intensity Us Time,Counts
Acquired : May 3 1994 @81:49 pnm using AcqMethod DEFAULT.H
Time [Sec],Al127,C135,Mn5%,Cu63,Zn64,Br79 ,Rb8S,3r88,Y89,1127,Ba138,Pb208
1.471,11.60,216.00,2.00,0.00,06.60,4.00,0.00,0.00,5.00,4.00,2.60,0.00
2_941,28.80,198.08,2.80,0.08,0.60,8.08,6.00,0.080,3.00,4_00,8.08,0.00
4.412,18.60,190.008,1.00,0.00,2.60,7.00,0.00,0.00,3.00,4.00,3.60,0.00
5.883,12.60,185.008,0.00,0.006,1.060,16.00,0.00,0.08,3.080,6.00,4.00,0.008
7.354,16.60,187.08,1.00,0.00,1.60,9.00,0.00,0.00,3.00,7.00,6.00,0.00
8.824,16.00,182.00,3.00,0.00,0.60,7.00,0.00,0.00,4.00,9.00,4.060,0.080
18.295,12.00,168.80,4.00,0.00,0.00,5.00,0.00,0.600,3.00,10.00,4.00,0.00
11.766,18.060,201.80,2.00,0.60,1.00,13.00,1.00,0.00,0.00,7.00,1.060,0.080
13.236,12.00,172.60,1.06,0.60,1.00,9.60,0.00,0.00,3.00,2.60,2.00,2.60
14.767,21.00,178.80,2.00,1.60,0.00,3.00,0.00,1.60,2.00,7.00,2.00,0.00
16.178,17.08,174.00,3.008,3.080,1.068,3.80,0.00,1.80,4.08,9.00,1.08,1.00
17.649,8.60,189.00,2.00,0.00,1.60,8.00,0.00,0.00,4.00,7.00,1.60,0.00
19.119,6.60,182_00,5.00,0.00,0.60,10.00,0.00,0.60,4.080,6.00,5.00,0.00
20.590,22.00,219.80,3.00,2.60,0.00,16.00,0.00,2.00,20.00,8.00,4.00,1.00
22.861,134.608,1233.80,5.00,38.00,24_00,29_.00,9.600,8.00,728.00,30.008,233.080,"
23.532,519.600,8688.80,14.00,184.00,99.00,136.00,79.00,45.00,3149.00,87.00,7"
25.002,739.60,25951.00,27.00,371.00,199.00,311.60,184.00,95.00,5450.00,201.
26.473,843.80,50925 .08,35.08,501.600,288_00,463.80,270.00,128. 08,6347 . 80,211
.9““,79“.8“,?8573.UB,36.Uﬂ,595.BU,21M.UI],6U&.IW,3IO1.UB,13‘I7.[1“,?[137.[10,27“L|
6 2

[ T
Raw Data
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[C]1CP-MS Report Pad <Read-Only>

Eile Edit ‘Window Help

=& 2

A

I8 Tabulate - C:\ICPCHEM', 14 DATA time.d'\time.csv

C:\ICPCHEM\1ADATANtime .d

Intensity Us Time,CPS

Acquired : May 3 1994 @1:49 pm using AcqMethod DEFAULT.H
Time [Sec],Al27,C135,Mn55,Cu63,Zn64,Br79 ,Rb8S,Sr88,Y89,1127,Ba138,Pb208
1.471,110.00,2160.600,20.00,0.60,0.00,40.00,0.60,0.00,50.00,40.00,20.00,0.00
2.941,200.00,1980.00,20.00,0.90,0.00,80.00,0.600,0.00,30.00,40.00,0.00,0.00
4.412,180.00,1960.00,10.00,0.60,20.00,70.00,0.00,0.00,30.00,40.00,30.00,0.0
5.883,120.00,1850.680,0.00,0.00,10.08,160.00,0.00,0.00,30.00,60.600,40.00,0.0
7.354,160.00,1870.00,10.00,0.60,10.60,90.00,0.00,0.00,30.00,70.00,60.00,0.0
8.824,160.08,1820.00,30.00,8.08,0.00,70.00,8.68,0.00,40_00,90.00,40.08,6.00
10.295,120.60,1680.00,40.00,0.00,0.80,50.00,0.00,0.00,20.00,1600.00,40.00,0.
11.766,186.68,2610.60,20.00,0.00,10.00,130.60,10.060,0.00,0.00,70.08,10.00,0
13.236,1206.60,1720.00,10.00,0.00,10.00,90.00,0.60,0.00,30.00,20.00,20.00,20
14.7087,216.608,1780.00,20.600,10.60,0.00,30.00,0.60,10.00,20.00,70.00,20.00,0
16.178,170.600,1748.00,30.00,30.00,10.00,30.60,0.00,10.080,40.00,90.00,10.080,
17 .649,80.00,1890.00,20.00,0.60,10.00,80.00,0.00,0.00,40.00,70.600,10.00,0.0
19.119,66.00,1820.06,50.00,0.60,0.00,100.80,0.00,0.60,40.00,60.00,50.00,0.0
20.590,220.60,2190.00,30.00,20.60,0.00,160.00,0.00,20.00,200.60,80.00,40.00
22 .861,1340.08,12330.80,50.00,380._00,240.00,200.08,90.00,80.00,7280.08,300.
23.532,5190.00,86880.00,140.00,1840.00,990.00,1360.00,790.00,450.00,31490.0
25.082,7390.00,250510.00,2760.600,3710.00,1996.60,3110.00,1840.60,950.00,5450
26.473,8430.00,509249 .99,350.00,5010.00,2880.00,4630.00,2700.00,1280. 00,634
.9“'!,79'“].1]0,71]5729.99,363.30,5950.00,21“3.ﬂﬂ,ﬁﬂﬁﬂl.ﬂl],3h1ﬂ.ﬂl],137ﬂ.ﬂl],7ﬂ3'ﬂ

2 4

e ;e
CPS Data

Exporting Data

You can save the data file currently displayed in the window in AIA format or as
LC/MSD raw data.

Select Export AIA format for Agilent LC/GC or Export Agilent LC/MSD raw data
from the Data File menu.

* Export AIA format for Agilent LC/GC:
The data file is saved to the data file folder in AIA format. This file is saved to
the data file folder. Use the Agilent LC/GC ChemStation to import this file for
display or analysis.

* Export Agilent LC/MSD raw data:
The data file is saved to the data file folder as LC/MSD raw data. This file is saved
to the data file folder. Use the Agilent LC/MSD ChemStation to load, display, or
analyze this file.
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Printing a Time Chart

You can print a time chart display at any time during the analytical process. For
example, if you have changed the horizontal scale to show only the acquisition
period from 50 to 100 seconds, you can print the resulting time chart display. If you
have changed the display type, you can print the time chart display showing the new

type.

The following header information is printed on the time chart.

File name

Operator name (ACQ, DA)*
* ACQ and DA are differentiated only when the access control pack is used.
Date/time of measurement
Measurement mode

Sample type

Sample name

Comment

Pre-dilution factor
Automatic dilution factor
Overall dilution factor
Method

ISTD concentration

To print the displayed time chart, select Data File >> Print.
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Analyzing Results Using a Time Chart

ChemStation enables you to define integration parameters for the peaks in a sample
and to integrate them to obtain concentration values. You can use these two features
to examine the data acquired with a method for Time Resolved Analysis or Time
Program acquisition.

The following sections explain how to select integration parameters and integrate
peaks in a sample.

Defining Integration Windows

Before you can integrate the peaks in a sample, you must define an integration win-
dow. Integrating peaks in a plot gives the intensity of that peak and therefore an indi-
cation of the concentration of that component.

Ensure that you have extracted ion charts showing in the display window. To set the
integration window, complete the following steps:

Drag across a section of the Extracted Ion Chart using the right mouse button.

The section is highlighted.

Release the mouse button.

The Integration Parameters dialog box appears.

Integration Parameters E
Start:  144.131 [sec]

End: 264.730[sec]

Correction: [poinlsl
0K I Cancel | Help

Integration Parameters Dialog Box 1

The start and end times shown in the dialog box are the beginning and end points of
the section you highlighted in Step 1.
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To select a correction, enter a value in points in the Correction box.

To compensate for a sloping baseline, you can adjust the integration window by
selecting different points. The points relate to the number of time slices either side
of the window that the baseline is measured. The mean point between the sides of
the original window and the outer window is fixed as the baseline correction. For
more information, please refer to Online Help.

The integration window is set for the selected mass, though you can set the window
for all masses. To do so, ensure that a Total lon Chart shows in the display window
and complete Steps 1 through 4. You can also save the selected integration window
by saving the method. ChemStation will apply the selected integration window to all
samples in the method.

To set the integration parameters and the correction, click OK.

ChemStation returns to the time chart. Vertical bars now indicate the parameters you
set for the selected mass.

To set the parameters for each mass you want to integrate, repeat Step 1 through

Step 4.

You can set different integration parameters for each mass.

Before setting your own integration parameters, ChemStation enables you to view
the default parameters using the integration window from the time chart display. To
use the integration window, click the Control Box Menu in the display window and
then click Display Integration Window. You can use this feature only if you are
viewing Extracted Ion Charts.

Integrating Acquisition Parameters

When you have set the integration parameters you want, you can display and edit
those parameters for all masses. To do so, complete the following steps:

Select Data Analysis>>Main Panel.

The ICP-MS Data Analysis window appears.

Select FullQuant>>Integration Parameters.

The Integration Parameters dialog box appears, showing the parameters and cor-
rection set for each mass listed.
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Integration Parameters %]
Start End Correction
Mass Element [sec] [sec] [points]

27 Al 144131 264.730 1 .

35 Cl 144131 264.730 1 Mass List

55 Mn 14413 264.730 1

63 Cu 144131 264.730 1 % Current Data

64 Zn 144131 264.730 1

79 Br 144131 264.730 1 " Acq. Method

8h Rb 14413 264.730 1

88 Sr 144131 264.730 1

89 Y 144131 264.730 1

127 | 14413 264.730 1

138 Ba 144131 264.730

208 Pb 144131 264.730

_ ok |

Cancel |
Help |

Integration Parameters Dialog Box 2

Click the Current Data or Acq. Method.

Current Data shows in the dialog box the masses acquired in the current file. Acq.
Method shows the masses set by the current acquisition parameters. Select Acq.
Method when setting up Data Analysis integration parameters prior to data acquisi-
tion via running a method or a sequence.

To save the integration parameters listed in the dialog box, click OK.

After you set the integration parameters, you must save the method. To do so, select
Methods>>Save from the ICP-MS Top window menu.
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Integrating Results

Integrating the total ion or extracted ion chart gives total area counts for all the inte-
gration windows selected. To integrate results for elements in a sample, complete
the following steps:

Select Data Analysis>>Main Panel.

The ICP-MS Data Analysis window appears.
Select FullQuant>>Integration Results.

The Report Pad - INTEG. TXT file appears, showing the results for all elements for a
selected part of the acquisition period.

[J1CP-MS Report Pad <Read-Only> =]
Fle Edt Window Help

F &

B Integration Results - €:432eCHEM), 11 DATA' time.d'jinteq.txt

File : G:\32eCHEM\1\DATANtime .d

Operator : Don Potter

Acquired : May 3 1994 81:49 pm using AcqMethod DEFAULT.H
Sample Name : Serum

Misc Info : Sample Data for Time Resolved fAnalysis
CurrentHeth : C:AIGPCHEMA1\METHODS\DEFAULT .H

BkgFile e

Interference Correction: OFF

Hass,Element,start time,stop time ,correct , count
27, AL, 1.471, 1.471, 8, 11
a5, c1, 1.471, 1.471, a, 216.
5G, Fin, 1.471, 1.471, a, 2.
63, Cu, 1.471, 1.471, a, 8.
64, Zn, 1.471, 1.471, 8, 0.
79, Br, 1.471, 1.471, a, 4.
85, Rb, 1.471, 1.471, a, a.
88, S, 1.471, 1.471, a, 8.
89, v, 1.471, 1.471, 8, 5.
127, I, 1.471, 1.471, a, 4.
138, Ba, 1.471, 1.471, a, 2.
2088, Pb, 1.471, 1.471, a, 8.

Printed: Fri Apr 25 09:25:36 2603

LE

Integration Results File

When the method or sequence runs and the Quantitation Report is selected in the
Data Analysis, the quantitative results will be automatically reported.

For more information about creating the calibration curve and the Quantitation
Report, see chapter 12, “Performing a Quantiative Analysis”.
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Creating Custom
Reports/Database

Custom Reports/Database allows you to:
* Create a report with a customized layout.

* Create a database for recording the statistical and graphical results of multiple
analyses.

You design the Custom reports and Custom databases by creating templates. After
the template for the report or database is set up and linked to a method, you can
generate a report and update a database either manually in Data Analysis or
automatically each time the method runs.

For information about loading a method and editing method parameters, see Chapter
5, “Creating a Method”. If the appropriate report types are not selected, you will not
be able to generate a custom report when the method runs.
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Creating a Custom Report

You can use ChemStation’s Custom Report feature to create reports that includes
only the information needed. Create a report template for each method you use. This
section explains how to create a Custom Report and how to save the report as a
template.

If you are creating a quantitative report template, you must check the method to
ensure that the calibration curves are created for that method. For information about
creating calibration curves, see Chapter 12, “Performing a Quantitative Analysis”.

The procedures in this section assume that you are creating a quantitative custom
report. If you are creating a semiquantitative custom report, select the appropriate
item from the SemiQuant menu in Data Analysis.

Creating a Custom Report Template
To create a template, complete the following steps:
Select Data Analysis>>Main Panel.

The Data Analysis window appears.

11-3



Agilent 7500 ICP-MS ChemStation Operator’s Manual
Creating Custom Reports/Database

[Z11CP-MS Data Analysis - DEFAULT.M / DEFAULT.C / ICPDEMO.D =10/
DataFile Method Calbrate FulQuant SemiQuant Isotope Tooks
= e 2
=N
DataFile ‘lCFDEMO.D — CACPCHEM\T\DATAY j
101

[

[Welcome to Data Analysis |

IDLE

ICP-MS Data Analysis Window

2 Select Data File>>Load.

The Load Data File dialog box appears. It allows the user to select the data file to be
loaded into data analysis for processing.

[= Load Data File
File Mame Directaries
|IEPDEMD.D | CAICPCHEMATADATA
File: M ame Sample Mame
=y Al oK |
azdemno.d standard sample 100 “SICPCHEM
icpderna.d Citnaman =1
spectium.d  Cinnamon DATA Cancel
std 05 d Li¥.Ce. Tl Gug/! i 4
std10.d Li;v Ce T110ugsl 1331231848
std-20.d Liv".Ce, T1 20ug/ 992919588 Help
std50.d LiY.Ce.TI Sugsl ([ AS_DEMD _
std-blk.d HMO3 Blank (] asdema.d Pririt
time. d Serum -
urknown.d  Liv.Ce. Tl Unknown Samp Jisexb
[ spectum.d -
Sort By Dirive
|Fi|e Mame ﬂ | = ﬂ

Load Data File Dialog box
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NOTE Recently opened data files are also selected from the Data File list box in the
ICP-MS Data Analysis window.

3 Select a file using one of the following methods:
¢ Click a file name in the displayed list and click OK.
¢ Double-click a file name in the displayed list.
* Type the file name and click OK.

4 Select FullQuant>>Layout Custom Report.

If the Custom report template is not linked to the method, the Report Wizard dialog
box appears. If the Custom report template is already linked to the method, the
Report Wizard dialog box does not appear. In this case, select Templates>>New to

show the Report Wizard.
Custom Riepart | R eport Template |
Possible items for Repart eport Contents
Custom Report tems Selocted ltems
Header Information - Header
Graph S| Elements
Calbration Info
Guant Element
Quant Element [Replicate Data). Add
<= Remaove
Tune Step [ =
Cunert Feplicate I
Max Replicate to Output 1 vI
Currerit Element
Jamu j
Pevis | [0 Wewt | oK Cancel Help
Report Wizard

Confirm the Report Template is set in the Custom Report box.
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Select the items in the left box and double click it or click Add-> button.

To add Raw Counts/CPS of Quant Element (Replicate Data), click on Raw
Counts/CPS and select a numerical value in the each list box for Tune Step,
Current Replicate, and Max Replicate Output. Select Current Element and then
click on Add. A number can be entered for Current Replicate and Max Replicate
Output instead of selecting from the list boxes.

The selected items appear in the right box.

Possible items for Report

=~ Quant Element

o Mass

~15 Ref

Tune Step
Curnent Aeplicate
Max Replicate to Output

Curent Element

Custom Repart |Repart Template =l
Fieport Contents
-] Selected ltems

- Element Name =28
- Element Full Mame
=31 T1.47)Element Mame
- Counts/CPS 50 Add > fo (T4, HBTE lement Name
- Counts/CPS RSD B
- Raw Counts/CPS Mean
- Raw Counts/CPS 5D
- Raw Counts/CPS RSD <-Fiemoyve +o Counts/CPS Mean
- Detector Mode
- |ntegration Time
- Quant Replicate
- Concentration Mean
- Concentration S0
- Concentration RSD
- Concentration Units
- Calibration Type
.. Calibrstion Coet =

1 -

1 -I

i vl

Boamu - ugd] =l
Previous | MNext | a9 I Cancel Help

* Header tree in the right box

After clicking Header in the right box, you can select the items under Header
Information, Graph, Calibration Info., Quant Element and Quant Element
(Replicate Data) tree in the left box, and add to the Header tree in the right box.

When you select the items under the Quant Element tree in the left box, the
selected items are displayed with each mass number like (#89) that is currently
selected in the Current Element box.

When Raw Counts/CPS is selected under the Quant Element (Replicate Data)
tree in Possible Items for Report, “(Tt, #n) Raw Counts/CPS[r]” is shown (t:
number of tune steps; n: mass number; r: number of current replicate-data sets).
The total number of data sets displayed depends on the setting of Max Replicate

Output.
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* All Elements tree in the right box

After clicking All Elements in the right box, you can select the items under the
Quant Element and Quant Element (Replicate Data) tree in the left box and add
to the All Elements tree in the right box. It enables you to layout data for all ele-
ments by selecting one item.

When Raw Counts/CPS is selected under the Quant Element (Replicate Data)
tree in Possible Items for Report, “Raw Counts/CPS” appears under the All Ele-
ments tree. When a report is created, the data is displayed according to the setting
of Max Replicate Output.

6 When you have selected all the necessary items from the left box, Click OK.

The Custom report template appears.

T Template Edit Format Wiew ‘Window Help =&l x|
D|z|@| w| glR| slz|u| =[=|=]| =[m| B w 2
| Fr
A [ B [ C [ D [ E -~

1 L

2 Data File Name: std-50.d

3 Sample Nawe: Li,¥,Ce,T1l S50ugfl

4 (#7) Element Name: Li

bl (#59) Element Name: ¥

6

7

8 Element Name Hass Counts/CP3 Mean

9 Li 7 355217.19

10 T 89 1614167.00

1 Ce 140 1338259.00

12 Tl 203 477960.31

13 Tl 205 11307&1.00

14

15

16 =
] o]
Ready 4

Custom Report Template - Full Quant Mode

When Template>>Load new data file is selected, ChemStation updates these links
to show the new information.

NOTE

The Script box in the Font dialog box (Format>>Font), is not applicable on the
Custom report.
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When View>>Edit Box (or click Displays Edit box button on the tool bar) is
selected, the Edit Box dialog box appears. You can drag and drop the desired items
from the Edit box to the desired position on the Custom Report Template.

To add Raw Counts/CPS of Quant Element (Replicate Data), click on Raw
Counts/CPS and select a numerical value in the each list box for Tune Step and
Current Replicate (a number for Current Replicate can be entered directly). Select
Current Element and then drag and drop Raw Counts/CPS onto the template. Of
the raw data on the element selected in Current Element, only the replicate data set
in Current Replicate will be displayed.

Ture St B
Current Replicate 1 -
i~ Current Element
Zamu e =l
Freyious Mext I
Custom Report ltems
Header Information
Giraph
Calbration Info
Quant Element
Guant Element (Replicate Data)
Oose | Hep |
Edit Box Dialog Box
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Adding a Chart to a Custom Report

You can add a chart of the current data file to a custom report. To add a spectrum
chart, Time chart, Ion Chart, or Calibration curve, complete the following steps:

Select View>>Edit Box.

The Edit Box dialog box appears. The displayed information in the Edit box depends on the

data type (Spectrum or Time chart).

Ture Step T =
Current Replicate 1 -
i~ Current Element
Zamu e =l
Freyious Mext I

Custom Report ltems

Header Information
=

- Draw Spectum
£}~ Graph of Each Element
Draw Calibration Curve

Calibration Info
#-~Quant Element
Guant Element (Replicate Data)

Oose | Hep |

Spectrum
Edit Box Dialog Box

Tune Step [ =
Current Replicate 1 -
r~ Current E

[27amu &

Previous Mest |

Custom Flepart ltems
Header Information
B
Diraw Spectum
~Diraw Timechart
)~ Giraph of Each Element
* - Draw lon Chart
Draw Calibration Curve
Calibration Info.
Quart Element
Quant Element Replicate Data).

Oose | Hen |

Time chart
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2 Select Draw Spectrum (or Draw Timechart) under the Graph tree, and drag and
drop it to the desired position on the custom report. Or select Draw Ion Chart
(or Draw Calibration Curve) under the Graph tree, and drag and drop it to the
desired position on the custom report.

The following dialog box appears.

y - Display Mods Giseh Size
me sec
7 Total Tine Chat wiah |5 L
| Display Modh e
actedlon o
 Singes Heght  [F o
 Separated
Tire 0 ne 00 -
| Diplay Option: Graph Si T R
I~ Log widh [0 m ton M s
I CPs e I N
B
I Line Display BIER G r
Max'y 1 [auto ~]  counts
2 [ouo ~]  counts
3 [ouo ~]  counts
ScanRange |2 a0 o
o | Concel | Hee | o | = e

Spectrum Parameters Dialog Box Time Plot Parameters Dialog Box

lon Chart Parameters

- Chart 5i

Calibration Graph Parameters
2 Width Ed] D
Graph Size Height lsu— mm
Length [w = H] a0 m 5
= ID— see ID— sec
Ma'(Vale  [ame =] Couns
it I Camez | ety | o | Cancel | Hee |

Calibration Graph Parameters Dialog Ion Chart Parameters Dialog Box

Box

3 Select the desired options.

This dialog box allows you to manipulate how the chart will look.

(The Time box in the Spectrum Parameters dialog box is for Time Resolved

Analysis data).
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Click OK.

The chart is drawn. To move the chart, press the Ctrl key, click the chart, and click
and drag the chart with the mouse. To size the chart, press the Ctrl key, and click one
of the dots and drag it to the desired size.

Preview a report

Before you set the file as a template for custom reports, you can view the report and
make any formatting changes you want. To view and format the template, select
Template>>Print Preview.
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Saving the Template
To set the report file as the custom report template, complete the following steps:
Select Template>>Save As.

The Save As dialog box appears.

Save As
Save jn: |@ Rpttrmp j gl Ig
] CALREP.fat QUANTSUM.fqt
] CALREFZ fqt TC_DET.fat
[#] dema.fqt TC_SUM.fqt
] FO_DEF fqt esst figt
] 15TD_SUM.fat
] QUAMTDET fat

File name; Idemo.fqﬂ Save I
Save az type: ICustom Feports [ fqt] j Cancel |

Save As Dialog Box

Type a name for the file and click Save.

The Link with Method dialog box appears. Click Yes to link the template to the
current method file.

Link with Method

|Jze demo.fqt as the Report for DEFALILT b 7

Link with Method Dialog Box

Select Template>>EXxit.

ChemStation returns to the Data Analysis window.

After you link the file as the custom report template to the method, you must also save
the method. To do so, select Methods>>Save from the Top menu.
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Generating a Custom Report

You can generate a custom report using the custom report template you created.

Once you set a custom report template for a method, ChemStation automatically
generates a custom report if the proper report parameters are set in the method. For
information about setting report parameters, see Chapter 5, “Creating a Method”.

ChemStation also enables you to generate a custom report manually. To generate a
custom report manually, Select FullQuant >> Print Custom Report.

If you want to generate SemiQuant custom report, select SemiQuant >> Print
Custom Report.
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Creating a Custom Report Database

You create a custom report database in much the same way as you create a custom
report. However, the database has a more fixed format and can accommodate data
from a series of analyses. ChemStation adds new data to the end of the database. To
create a custom report database you need to define the database and format the
database. This section explains how to create a custom report database and how to
save the database as a template.

The procedures in this section assume that you are creating a quantitative custom
database template. If you are creating a semiquantitative custom database template,
select the appropriate item from the SemiQuant menu in Data.

Creating a Template
To create a template, complete the following steps:

Select Data Analysis>>Main Panel.

The Data Analysis window appears.

[Z11CP-MS Data Analysis - DEFAULT.M / DEFAULT.C / ICPDEMO.D =10/
DataFile Method Calbrate FulQuant SemiQuant Isotope Tooks

T £ £
=T T
JDétaFl‘ehCFDEMO.D — CACPCHEM\T\DATAY j
10l %

ym
ICP-MS Data Analysis Window
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2 Select Data File>>Load.

The Load Data File dialog box appears. It allows the user to select the data file to be
loaded into data analysis for processing.

[= Load Data File
File: Name Directaries
|IEPDEMD.D | C:MCPCHEMYIADATA
File Mame Sample Mame
=T [ oK I
azdemo.d standard sample 100 SICPCHEM
icpdema.d Cinnarmor =91
spectum.d Cinnaman EJDATA Cancel |
std-05.d Li.¥.Ce.TI Sug/l
sd10d  L¥.CeTl 10ugh (3991231848
std-20.d Lii¥ Ce.TI 20ua/l (198291948 Help |
std-G0.d Li.v.Ce.TI G0ug/l [CdA5_DEMO —
std-blk.d HMO3 Blank [C1 asdemo.d Print
tirne.d Serm |
unknownd  LiY.Ce. Tl Unknown 5amp iz exb
Ea sEec:trum.d -
Sort By Dirive
IFiIe Mame j I =13 j
Load Data File Dialog box
NOTE Recently opened data files are also selected from the Data File list box in the

ICP-MS Data Analysis window.

3 Select a file using one of the following methods:
* C(lick a file name in the displayed list and click OK.
* Double-click a file name in the displayed list.
* Type the file name and click OK.

4 Select FullQuant>>Layout Custom Report.

If the Custom report template is not linked to the method, the Report Wizard dialog
box appears. If the Custom report template is already linked to the method, the
Report Wizard dialog box does not appear. In this case, select Templates>>New to
show the Report Wizard.
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Report Wizard
Custom Report

Fieport Contents
Selected ltems

sader

Il Elements

Possible items for Report
Custom Report Items
~Header Information

Add-

~Buant Element [Replicate Crata)

<-Hemove

—

Columns in Database

Curnent Aeplicate

Tune Step [ =
1 vI
1 vI

Max Replicate to Output

i~ Current Element
Help

Zamu e
Next | OK. I Cancel

Previgus |

Report Wizard

5 Select the Database in the Custom Report box.
Custom Report

Fieport Contents
Selected ltems
i eader

Possible items for Report

Custom Report Items
+]---- Header Information

alibration Info,
uant Element
~Quant Element [Replicate Data).
Addd >
< Femove

s

Columng in Databaze

Tune Step T =
Cunent Replicate 0 -I
1 vI

Max Replicate to Dutput

i~ Current Element
- =
Help

2amu
Ok I Cancel

Mext

Frevigus |

Report Wizard (Database is selected)
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Select the items in the left box, and double click it or click 4Add-> button. The
selected items appear in the right box.

To add Raw Counts/CPS of Quant Element (Replicate Data), click on Raw
Counts/CPS and select a numerical value in the each list box for Tune Step,
Current Replicate, and Max Replicate Output. Select Current Element and then
click on Add. A number can be entered for Current Replicate and Max Replicate
Output instead of selecting from the list boxes.

Report Wizard

Custom Repart D atabase =l
Possible items for Report Repoit Contents
- Header Information =l Selected Items
[ Calibration Infi (- Header
(= Quant Element +o-il| Elemnents

- Element Name

- Element Full Mame

o Mass Add >
- Counts/CPS Mean

- Counts/CPS 5D

- Counts/CPS RSD

- Raw Counts/CPS Mean <-Hemove

- Raw Counts/CPS 5D

- Raw Counts/CPS RSD

|5 Ret

- Detector Mode

- |ntegration Time

- Quant Replicate
ion Mean)

ncentration S0

- Concentration ASD

- Concsntration Urits =
(L=l 1 - Columns in Database 4
Curnent Aeplicate 0 -I
Max Replicate to Output 1 vl
Curent Element
Zamu e =l
Frevious: | MNext | a9 I Cancel Help

* Header tree in the right box

After clicking Header in the right box, you can select the items under Header
Information, Graph, Calibration Info., Quant Element and Quant Element
(Replicate Data) tree in the left box, and add to the Header tree in the right box.

When you select the items under the Quant Element tree in the left box, the
selected items are displayed with each mass number like (#89) that is currently
selected in the Current Element box.

When Raw Counts/CPS is selected under the Quant Element (Replicate Data)
tree in Possible Items for Report, “(Tt, #n) Raw Counts/CPS[r]” is shown (t:
number of tune steps; n: mass number; r: number of current replicate-data sets).
The total number of data sets displayed depends on the setting of Max Replicate
Output.
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* All Elements tree in the right box

After clicking All Elements in the right box, you can select the items under the
Quant Element and Quant Element (Replicate Data) tree in the left box and add
to the All Elements tree in the right box. It enables you to layout data for all ele-
ments by selecting one item.

7 When you have selected all the necessary items from the left box, Click OK.

The Custom report database template appears.

o|@|e| & Sals c|u| elx|a] =] @) w2
A fortemn
i T ] 1 € I [ T E e L I ]

I [Cabels Date kequired Data File Name Zample Mame Concentration Hean Concentration Mean Comcentration Mean Concentratios
z 53 am mrd-10.4 L, ¥, 60, T1 3

Remxie eamie
r @ 1534 0513 am std-10.d L1,Y,Ce, T1 10ug/l 5.85 10.06 10,44

H

Custom Report Database Template fi Full Quant Mode

Line 1: Ion name
Line 2: Label
Line 3: The current data

Line 4 ~12: The parameters set in the Global Chart options dialog box and the
Individual Chart options dialog box are displayed.

NOTE Do not edit the information between the Line 4 and Line 12.

When Template>>Load new data file is selected, ChemStation adds the new data to
the bottom line of the database.

NOTE The Script box in the Font dialog box (Format>>Font), is not applicable on the
Custom report.

To add Raw Counts/CPS of Quant Element (Replicate Data), click on Raw
Counts/CPS and select a numerical value in the each list box for Tune Step and
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Current Replicate (a number for Current Replicate can be entered directly). Select
Current Element and then drag and drop Raw Counts/CPS onto the template. Of
the raw data on the element selected in Current Element, only the replicate data set

in Current Replicate will be displayed.

When View>>Edit Box (or click Displays Edit box button on the tool bar) is

selected, the Edit Box dialog box appears. You can drag and drop the desired items

from the Edit box to the raw 3 on the Custom Report Template.

TuneSiep TR
Current Replicate 1 L
i~ Current Element
Zamuy e j
Frevious Next |

Custom Report ltems

#}- Header Information

Calibration Info,

Quant Element

[ Guant Element [Replicate Data).

Close | Help I

Edit Box Dialog Box
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Saving the Database as a Template
Before ChemStation can automatically update the database you created, you must
first set the database as a template. To do so, complete the following steps:

Select Template>>Save As.

The Save As dialog box appears.

Save As HE
Save jn: Ia Rpttrip

demo.fqd
FO_DB.fqd
testdh.fod

File narne: Idemo.fqd Save I
Save az type: ICustom Reports [*.fqd) j Cancel |

Save As Dialog Box

Type a name for the file and click Save.

The Link with the Method dialog box appears. Click Yes to link the template to the
current method file.

Link with Method

|lze demo.fgd as the Databaze for DEFALILT .k 7

Link with Method Dialog Box
Select Template>>EXxit.
ChemStation returns to the Data Analysis window.

After you link the file as the custom database template to the method, you must also
save the method. To do so, select Methods>>Save from the Top menu.
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Updating a Custom Report Database

ChemStation enables you to update the custom report database once the database
template is created. Once you link a custom database template to a method and set
the method to update the database, your database can be updated automatically
when running a method or a sequence. For information about setting report parame-
ters, see Chapter 5, “Creating a Method”. ChemStation also allows you to update a
database manually for any data file.

To generate a results file and update the database manually, complete the following
steps:
Load a data file

Select FullQuant>>Update DataBase.

ChemStation updates the database. You can view the database now that you have
updated it. For information, see the following section, “Viewing the Database”.

Repeat Steps 1 and 2 for every file you want to include in the custom report
database.

As you update the database, the database should grow longitudinally. For each data
file that you update into the database, there should be an additional row of data con-
taining information specific to that data file appended to the bottom of the database.
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Viewing the Database

ChemStation enables you to open a database after you have updated it. You can then
use features available in the database menu to create graphs and charts from the
database.

To open and view a database, complete the following steps from the Data Analysis
window:

Select FullQuant>>Layout Custom Report.

The database appears.
L Cusbem Repoils - Full Uuwant Mode - [CAHPCHEMATUEET TMPAdemo. fyd]
W lenglde [t Fomat Yew Window lisp el
0|c|@| v 8zl s|s|u] m=|a] =|=] @] wu 2|
s
A I n [ [ [ n [.. E i. F | & I... =

I |Lanels Daze Acquired Data File Name Somple Name c ion Heam C Heas C Eean C: 1o

WAr @ 1993 09:39 an sed-Bik.d Woa Blank 0,28 0,14 -a.31
rmat 1 {¥rafHoy
Format 1 Title

Format 2 Tille

Show X hxis Title YIS TES TES =]
Shiw ¥ Rxie Title

Lines to Chart

Start of Data

5.05 10,08 10,44
4.81 3.4 T
50,10 50,08 EERT
19,04 12,76 13,00
0.28 0,14 -a.31

iE
- h

Custom Database

Charts and graphs can be created from the saved database. For information, see the
following section, “Creating Charts from a Custom Report Database”.
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Creating Charts from a Custom Database

ChemStation enables you to create charts from data contained in the custom data-

base. This section describes how to create a control chart.

To create a chart, complete the steps outlined in “Viewing the Database” in this

chapter, then complete the following steps:

Select .FQD file and select Template>>Create Database Chart.

The Chart Configuration dialog box appears.

7 Li Concentration Mean vs Data File Name

il

504

404

30+

20+

10+

1] 1 1 1 |
std-10.d std-05.d std-50.d std-20.d std-blk.d
Data File Hame
Koz iz Frint Option
I? Li Concentration Mearn j IEurrent Chart ﬂ
Chart Optiohs | Ereviois | Mest Frirt | Cloze | Help |
View Charts Dialog Box

Click the chart in the View Charts dialog box.

The Individual Chart Options dialog box appears. The Individual Chart Options

dialog box allows you to manipulate how the individual chart will look.
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Individual Chart Options

¥ Show x4z Title

I Show -z Title

Graph Titls I? Li Concentration Mean ws Data File Mame

Drata paints to Chart I

Enter [ ta uze the global value of Columnz to Chart specified in the
Global Chart Options dislog box.

ok | Cancel |

Individual Chart Options Dialog Box
3 Click Chart Options in the View Chart dialog box.

The Global Chart Options dialog box appears. The Global Chart Options dialog
box allows you to manipulate how the chart will look. You can select the scaling for
the chart, select control lines, and select standard deviation lines for the chart.

Global Chart Options
Data Paints from end ta chart I

Enter (1 to chart all columns of data unless over-idden in Individual
Chart Optiars dialag box.

i~ Chart Scaling
Scale is in Absolute D ata Lnits

& Autoratis Sealing

O Manualseale [0 w 100

Scale is in Percentage

€ Momalize to Maximum
£~ Set the First Data Point o 100 2

i~ Contral/Limit Ling
= Relative to Mean " Relative to First

¥ Percentage Lines

™ Lower Limit 75 %
™ Upper Limit 125 %

 Standard Deviation Lines

| i i ! STOEVS

e B STOEVS
1] I Caneel I Help |

Global Chart Options Dialog Box
4 To print the graph you created, click Print.

The graph is sent to the printer.
5 To exit, click Close.
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Performing a
Quantitative Analysis

Quantitative analysis enables you to determine the concentrations of specific
elements in unknown samples. You run the sample solutions and then calculate
concentrations for the elements of interest by comparing them to calibration plots
for those elements (external calibration). To perform a quantitative analysis you
must first analyze calibration standards and set up a calibration plot for each element
in the calibration solution. ChemStation can then automatically calculate
concentrations in the unknown samples based on the calibration plots.

Normally, internal standards are added to both calibration standards and samples to
normalize instrument response. Typically 1-3 internal standard elements are used.
Internal standards compensate for changes in instrument sensitivity that occur if the
sample matrix is different from the calibration standard matrix (normally HNO3),
and for any drift in sensitivity.

ChemsStation can also quantitate using standard addition, where several aliquots of
the unknown sample are spiked with calibration standards. The calibration plot is
determined in the sample matrix itself. Standard addition can lead to improved
accuracy in unknown matrices, but is more time consuming.

This chapter explains how to run calibration standards, set up and use calibration
plots, alter calibration plots by removing individual points, subtract blank data files
from sample data files, and generate quantitative reports.
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Running Calibration Standards

To perform a quantitative analysis you must first prepare and analyze calibration
standards. Usually you will run a blank solution and then a series of standard
solutions containing known concentrations of the analytes. Each calibration
standard contains a different concentration of the analyte, and it is typical to run four
calibration standards, including the blank or 0 standard. Thus the number of points
on a calibration curve corresponds to the number of calibration standards you run.

Although you can run the calibration standards alternately with the unknown
samples, it is advisable to run the calibration standards first. You can then create and
view the calibration curves to determine if the calibration is acceptable. If you need
to re-run the calibration, you can do so before you run the unknown samples.

If you are analyzing samples using a sequence, enter the calibration standards before
the unknown samples in the sample log table. The sequence automatically create the
calibration standards and analyze the unknown samples. You can stop the sequence
after analysis of the calibration standards and check the calibration curve, and then
re-start the sequence to analyze the unknown samples. For information about
running a sequence, see Chapter 8, “Running a Sample Analysis”.

Calibration standards need not be comprised of elements all at the same
concentration; they can be made up with elements present at different concentrations
within the same solution. In addition, sets of calibration standards containing
different groups of elements can be run sequentially in the same sequence, and
quantitative analysis performed on the samples for all elements at the same time. For
example, one set of standards containing only transition elements is prepared, along
with a set of standards containing only rare earth elements. The two sets are run
sequentially, followed by the samples, which are quantitated for both sets of
elements at the same time. This is useful when measuring large suites of elements
which may be chemically unstable when combined all together in one set of
solutions.
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Generating a Calibration Curve

ChemStation uses calibration curves to calculate analyte concentrations in unknown
samples. You set up calibration curves using the data files ChemStation generated
after analyzing calibration standards.

The calibration curve created in an External Calibration method is based on
calibration standards which have been prepared by spiking one or more elements of
known concentrations into a clean matrix, such as acidified water. In contrast, the
calibration curve created in a Standard Addition method is based on calibration
standards prepared by spiking aliquots of the unknown sample with known
concentrations of the elements of interest.

The descriptions provided in this section are for setting up an External Calibration
curve. Any differences between setting up an External Calibration curve and a
Standard Addition curve will be noted where appropriate.

This section explains how to create a calibration curve by performing the following
functions: setting up calibration files, calculating calibration concentration levels
and selecting calibration equations. Finally, this section explains how to view
calibration curves and determine if they are acceptable.

If the calibration curves are not acceptable, you can exclude points from the curves;
this might be necessary if, for example, one of the standards was found to be
incorrectly prepared. You can also add points to the curve by running additional
calibration standards and rechecking the calibration curves before you continue.

Setting a background file allows the user to subtract background counts from any
data file. This subtracts the raw counts before calculation; the abundance for each
mass acquired in the background file are subtracted from the abundance of the
corresponding mass in non-background file. Background subtraction (or
background correction) should not be confused with blank concentration subtraction
which is performed after concentrations have been calculated and is used to subtract
the reagent blank from an unknown sample. Background correction should NOT be
used in a quantitative analysis using an internal standard because the internal
standard element counts will be subtracted from the non-background file.

(The background file and interference correction can be set at Method>>Data
Correction in the ICP-MS Data Analysis window).
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Creating a New Calibration File

The following procedure will help in creating a new calibration file.

A calibration file can be created in either Online or Offline Data Analysis. The

following example is based on Online Data Analysis.
1 Select Top >> Data Analysis >> Main Panel.
The ICP-MS Data Analysis window will appear.

2 Select Calibrate >> Edit Calibration.

The Edit Calibration dialog box will appear.

B bt Cobbwation - G ICPCHEM 1L CALIE DEFALRLT.C =
PO S S——— Wighing Mo [1150-50) =
Coltuaion Tae: [Earmcie albrsion cve Wit tmpelaion i 4 ViS: [Pt 1z Pors -

™ Dlark Conc. Sublsacion
|

Tabie | Stancied Pl | Ginch Saamemary| Gesgh Detad|

Curve Fit ISTD | Weight Iln&-nl Uniss. Level 1 Level 2 | Lewvel 3 Level 4 Level §
mainly OFF Qo wA 0000 5000 10m 0w 5000
ay o o0 wA 0,000 5000 1nm Hnm =0
OFF 0000 wl 0000 000 1000 2000 1]
OrF Lo il 0o S0 10m 20 S m
ST I~ Fa IS0 Cone
M | Elemumt T | Units Luvel 1 [ Lewelz | Leveld Luvel 4 [ LevelS !
1 1 1
T Temart i o]
St Man Elrvert & dralse
Conms A0 T 51 _e |
PR S | P -

Edit Calibration Dialog Box
3 Click New.
The New dialog box will appear.

Type

& e
= Standard Addition

[~ Load Element Lizt from Current b ethod

QK | I:ancell Help |

New Dialog Box
4 Select a calibration type in the Type area.
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External Calibration is the most common method of performing quantitative
analysis.

To load an element list from the current method, select the Load Masses from
Current Acq. Params check box.

Click OK.
The New dialog box will close and a new calibration file will be created.

Enter a file name in Calibration Title.

Selecting a Data File
To create a new calibration file, select the data file of a sample standard.
Click the Standard Files tab.

The Standard Files tab screen will appear. Select the data file of a sample standard.

B bt Csbbakion - £\ IEICHET, 1 CAL IS DEFALLT.E 2l
e Wghting Mehod [1 15050 -]
Coltuston T [ Mt Intmpuifion Fit ke VS [Port 12 Port =
I Dk Conc. Susieacion
Table [ Starsdard Fies | Gungh Seammary| Gosgh Bntad|
Dioaciany Stancdod Pl [ Posknd ol massen s el e
CUCACHEMAI\DATAL Dt Cemeesions
g P -
PewectedMases -
Iisdwarca Comcion OFF
Dats File | Sample Hame | Date Acquired
]
T O - |
UNINOWHD  LiY.CeTilnkno [
e | e | | Cwet | b |

Standard Files Tab
Select the Reload all masses to calib table check box.

When a data file is chosen with this check box selected, the masses contained in the
data file selected on this tab screen will be loaded to the Table tab screen.

In the table on the right side, click on the Data File field of the level to which the
datafile is set.

The data file to be set must correspond to the selected level. For example, when
Level 1 is selected, the data file to be set must represent the calibration solution for
the first level of concentration. The first level is normally a blank solution.
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Up to 20 levels can be set in a data file.

Select the location of the data file using Directory: in the upper left section.

Select a drive in the upper list box and choose a folder in the lower list box. A list of
data files contained in the folder will be shown in the lower left section.

Select a data file from the list box in the lower left section and click Add->.
The selected data file will be added to the Data File field in the right-side table.

Double-clicking on a data file in the lower left section will also add that data file to
the Data File field. The selection can be cancelled by double-clicking on the Data
File field.

Repeat Steps 3 and 4 to select more data files.

To save a data file together with a method, it is necessary to save the method. For data
analyses, close the Data Analysis window and select Top window >> Method >>
Save. For offline data analysis, select Offline Data Analysis window >> Method >>
Save.

Setting Concentration Levels

After selecting data files corresponding to standard samples, set the concentration
information for each sample standard.
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1 Select the Table tab on the Edit Calibration dialog box.

B -t bborations - £\ EPCHEN, ' CALIS DT ALRLTE |
[ Y T —— WeighngMehed [115050 -
Caltuion Tt [ armcie < albesnon curve Mpet inteeplation Fit b VS [P 12 Porr =
™ Bk Eanc. Subacion
Table | Stanchd Fles| Guagh Semmary| Gasch Detad|
Step n—l Eloment | Curve Fit_ | 1STD ||h|pt nl..cn:l Uniss | Lovel1 Lovel 2 ‘ Lewel 3 Lovel & Level §
i Tu prety QFF Qo wA 0000 1] 10 0w 000
20 my oot orr o0 wA 0,000 5000 1nm Hnm =0
3 140 Ca Caiiet T w ocen S0 0w wm 00
4 I T ki OFF Ll wl 0 o0 200 100 Jm 0w
c il ol M1 fagiel 113 Lo il 0o S0 1000 20 S m
10 T~ P 51D Cor:
— | Elsmunt [ W5 | Unis | Loweld | Lewslz | Leweld | Leweid | Leels
1 1 1
el . 3]
St Man Elrvert & Aeakte
Configurs AnaeaS 10 | — s |
Mo | P | o | cocd | Heo
Table Tab

The Analyte table shows the tune step, mass, and element symbol of each element
for which a calibration file has been created. This table allows the setting of the
curve fit, ISTD, weight, minimum concentration, units, and concentration values of
levels. Each level is indicated with the name of the data file set on the Standard
Files tab screen.

The ISTD table shows the tune step, mass, and element symbol of the element
subject to ISTD correction and VIS correction. This table allows the setting of the
VIS, units, and concentration values of levels.

When you click the right mouse button with the mouse pointer positioned on a table,
a popup menu appears to let you rearrange the table order by step, mass, or element;
copy or paste a field; delete an element; set a concentration factor; or display the
Graph (Detail) tab screen.

2 Click and select the field of the desired level to input a concentration value.

Click on a field and drag the cursor to select two or more continuous fields in a
vertical direction. Click on a column title to select all the fields in that column.

The scroll bar in the lower right section enables scrolling of the level display.
3 Enter a concentration value.

To set a standard addition calibration, the concentration of the background (bkg) file
must be set to bkg or -1 for all elements. The concentration of an unspiked standard
sample should be set to 0 for all elements.
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If the concentration value entered for a level is used to calculate the
concentration values for other levels using multipliers, set multipliers using the
following method.

1) Select the field of the level to which a concentration value has been entered and
click the right mouse button and select Conc Multiply.

The Conc Multiply dialog box will appear.

Lewel: 1 2 3 4 5 g 7 8 9 10
Mulipher: [T00 [ |- = = = = = = =
Lewel: 11 12 13 14 15 16 17 18 19 20
O ol =l =] ) o = — —
Multiplyl Cancel | Help |

Conc Multiply Dialog Box

The multiplier for the level input with a concentration value will show 1.00, and the
indication will be grayed out (the value cannot be changed).

When a multiplier is entered in the text box for each level, the value calculated by
multiplying the concentration value by the entered multiplier will be set for that
level.

2) Enter a multiplier in the text box for each level and click Multiply.

The Edit Calibration dialog box will appear again and indicate the calculated
concentration values for the levels set with multipliers.

Click the Curve Fit field and select a calibration equation to be used for drawing
the calibration curve.

For External Calibration:

* Y=aX

* Y=aX+[blank]

* Y=aX+b . Normally, select this equation.
* Y=aXX+bX

* Y=aXX+bX+c

* logY=a(logX)+b

* Excluded
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For standard addition:

* Y=aX+[blank]+bkg

* Y=aX+b+bkg. Normally, select this equation.

* Excluded

To weight the equation, make the following settings.

1) Select an equation from the Weighting Method drop-down list in the upper right
section of the Edit Calibration dialog box.

2) Double-click on the Weight field to turn on weighting.
Double-clicking the field will alternately toggle the setting between on and off.

Generally, weighting is turned on when a low concentration is quantitated using a
calibration curve with a wide dynamic range. When weighting is turned on, the
calibration curve is drawn with weighting applied to a lower standard deviation
(SD) level. The calibration curve is calculated based on the standard deviation SD at
each concentration level. In other words, the calibration curve is affected more by a
high-SD level. Generally, the SD of a high-concentration sample tends to be higher
than that of a low-concentration sample. Consequently, calibration without
weighting results in a smaller error on the high concentration side and a larger error
on the low concentration side.

Therefore, when a low concentration is quantitated using a calibration curve with a
wide dynamic range, set weighting to on and draw the calibration curve with a
heavier weighting applied to the low concentration side (low SD) than the high
concentration side (high SD). When the data used for individual levels contains a
different number of replicates, apply weighting to the level with a lower standard
deviation (SD) for the drawing of the calibration curve.

12-10



NOTE

10

11

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Performing a Quantitative Analysis

Unweithted .
calibration curvei ,

Level 2

Level 1

Weighted calibration curve

0

Click on the Units field and select the unit to be used for concentration.

Click on the Min Conc field and enter a minimum concentration value.

10

20

If the quantitative result is lower than the value set in Min Conc (for example, if
ug/L is selected for units and 1.00 is entered in Min Conc), the quantitative report
will show “<lug/l.” If “--- is entered in Min Conc, the actual concentration will be

indicated on the quantitative report.

Add elements to the table and set the concentration, if necessary.

To add an element to the table, enter the tune step, mass, and element symbol in the
Add Element area, select the Analyte radio button, and click Add.

The element used for interference correction is shown in (). This element is not

included in the quantitative analysis.

Delete elements from the table, if necessary.

To delete an element from the table, click the right mouse button with the cursor

positioned at the setting value of the element to be deleted and select Delete

Element.

Click OK.

The set concentration information will be saved.
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To save edited calibration information, the calibration must be saved.

For online data analyses, select Top window >> Method >> Save Calibration. For
offline data analyses, select Offline Data Analysis window >> Method >> Save
Calibration.

Setting the Internal Standard Correction
ChemStation allows you to set an internal standard for each element.

Select the internal standard closet to the mass of the analyte. The element set as an
internal standard will not be quantitatively analyzed.

The CPS of an analyte can be corrected based on the value (VIS) calculated using an
interpolation formula without changing the existing internal standard correction.

The internal standard correction can be set using the following procedure.

If an internal standard is not added to the standard sample and sample, the following
step is not necessary.

Select an interpolation formula in the Mass Interpolation Fit: drop-down list in
the upper right section of the Edit Calibration dialog box.

Refer to “Interpolation Formulas for Virtual-Internal-Standard Correction” in
“Quantitation” in Appendix B “Formulas.” for details on interpolation formulas.

If VIS is not used, it is not necessary to select an interpolation formula.
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2 Select the Table tab.
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Table Tab

Enter the tune step, mass, and element symbol to be used as an internal standard
in the Add Element area, select the ISTD radio button, and click Add.

An internal standard will be added to the ISTD table.

To change an element set as an analyte to an internal standard, click Configure
Analyte/ISTD and select the element to be used as an internal standard.

When the Configure Analyte/ISTD dialog box appears, select an element. Choose
an element in the Analyte list box and click Add-> to select it. To cancel the
selection, select an element in the ISTD list box and click <- Remove. Selections
may also be added to or removed from a list by double-clicking them. Click OK to
close the Configure Analyte/ISTD dialog box and the selected element will be
shown in the ISTD table on the Table tab screen.
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Configure Analyte/ISTD

<Analytes <ISTD>

al...£..L
(1 83 v
(1] 140 Ce
(1] 203 TI
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<-Remave |

QK | Eancell Help |

Configure Analyte/ISTD Dialog Box

5 Click and select the field of the level in which a concentration level is to be
entered.

Two or more consecutive fields may be selected by clicking on a field and dragging
the cursor in a vertical direction.

6 Enter a concentration value.

To set a standard addition calibration value, the concentration of the background
(bkg) file must be set to bkg or -1 for all elements. The concentration of a spiked
standard sample should be set to 0 for all elements.

7 If the concentration value entered for a level is used to calculate the
concentration values for other levels using multipliers, set multipliers using the
following method.

NOTE If the same concentration value will be used for all levels, select the Fix ISTD Conc
check box. If the Fix ISTD Conc check box is selected, the following procedure is
not necessary.

1) Select the field of the level to which a concentration value has been entered and
click the right mouse button and select Conc Multiply.
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The Conc Multiply dialog box will appear.

Lewel: 1 2 3 4 5 g 7 8 9 10
Mulipher: [T00 [ |- = = = = = = =
Lewel: 11 12 13 14 15 16 17 18 19 20
O ol =l =] ) o = — —
Multiplyl Cancel | Help |

Conc Multiply Dialog Box

The multiplier for the level input with a concentration value will show 1.00 and the
indication will be grayed out (the value cannot be changed).

When a multiplier is entered in the text box for each level, the value calculated by
multiplying the concentration value by the entered multiplier will be set for that
level.

2) Enter a multiplier in the text box for each level and click Multiply.

The Edit Calibration dialog box will appear again and indicate the calculated
concentration values for the levels set with multipliers.

Click the Units field and select the unit used for concentration from the
drop-down list.

To use VIS correction, double-click on the VIS field and add an "X" mark.
This will set a VIS element.

It is necessary to set one or more VIS elements for a point-to-point mass
interpolation formula, two or more VIS elements for a linear formula, and three or
more VIS elements for a quadratic formula.

Double-clicking the VIS field will alternately display and hide the X mark.

Click the ISTD field in the Analyte list and select an internal standard from the
drop-down list.

For internal standard correction, select a mass. For VIS correction, select VIS.
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Virtual Internal Standard correction
Definition of Virtual Internal Standard

The latest revision of ICP-MS ChemStation includes a function that allows the
internal standard correction factor that is applied to a given analyte to be calculated
from the actual signal change of one or more of the internal standards, based on the
relative mass of the internal standards and the analyte. This can improve the
accuracy of the internal standard correction factor applied, particularly when
available internal standards are widely separated in mass and when long-term drift
occurs which has a component that is mass dependent.

How to use
2-1. Background

The main reason for the use of internal standards in ICP-MS is to correct for
long-term drift, which results from changes to the characteristics of the interface
cones, especially small changes to the profile of the sample cone orifice, which can
occur after a prolonged period of analysing high dissolved solids samples. The fact
that this signal drift is sometimes different for different analyte masses means that
several internal standards may be useful to accurately correct for the signal drift. In
cases where the analytes are many mass units away from the nearest internal
standard, or a limited number of internal standards are available, the accuracy of the
correction can be improved by using interpolation of the drift correction factor
between the measured internal standard elements.

In addition to the accurate correction of mass dependent drift, interpolation of
internal standards can be used to correct for some aspects of matrix effects, since it
is said that the space charge is one of the biggest contributions to the matrix effect.
In this case we might expect to observe some mass dependency of the matrix effect,
similar to that observed due to drift caused by some heavy matrix introduction.
Virtual Internal Standard correction may also be used to correct for matrix effect,
where the main component of the matrix effect is mass dependent, in particularly
when available ISTDs are limited. Because this is just an optional function, you
should confirm that this option works well for your analysis.
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2-2. Effective Example

Drift Change & Matrix Effect Dependence on Mass
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In this scatter plot Li6, Sc45, Y89, Rh103, In115, Tb159 and Bi209 show a clear
mass dependency. In such a case this virtual ISTD correction option is useful, in
particular some ISTDs are not available.

2-3. Limitation

It is important to note that space charge effects are not the only matrix effect. In
particular, a high matrix component in the sample is likely to lead to ionisation
suppression in the plasma, in which case the main component of the signal change
will be the analyte ionisation potential, not the analyte mass. If this is the case, then
mass-based interpolation of the internal standard signal will not necessarily improve
the data and a better approach would be to select internal standards that are close to
the analytes in terms of ionisation potential. If the relationship between the mass of
analytes and the sensitivity change is not consistent, the Virtual Internal Standard
correction option should be used with caution. The ISTDs behavior on mass axis can
be checked easily and, if necessary, you can make sure a further detailed check by a
recovery test.
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VIS correction formula

Point-to-Point Linear interpolation (no extrapolation) |One or more VIS
applied to data of two VIS elements elements required

Linear Linear formula obtained based on data |Two or more VIS
of all VIS elements elements required

Quadratic Quadratic formula obtained based on Three or more VIS
data of all VIS elements elements required

Confirming the Graph Summary

The Graph Summary tab screen permits checking of the correlation coefficient

factor (r), DL, and BEC (background-equivalent concentration) of all elements for
the calibration set on the Table tab screen.

Select the Graph Summary tab in the Edit Calibration dialog box.
The Graph Summary dialog box will appear.
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Graph Summary Dialog Box

If there are too many elements to fit on one page, they will be displayed on two or
more pages. Up to 12 elements can be shown on one page. You can move to the next

or previous page by entering a numeric value directly into the Page list box or
clicking A or ¥ .

The title of each element shows the (tune step number), mass, and element symbol,
as well as the correlation coefficient factor (r), DL, BEC (background-equivalent
concentration), and calibration curve.

12-18



Agilent 7500 ICP-MS ChemStation Operator’s Manual
Performing a Quantitative Analysis

Clicking on a calibration curve will switch to the Graph Detail tab and detailed
information on the selected calibration curve will be displayed.

The following procedure enables production of text file output of the tune step,
mass, correlation coefficient factor (r), DL, BEC (background-equivalent
concentration), and unit for each element.

1) Click Export Summary to Text File.
The Export Summary dialog box will appear.

Export Summary

— Exported Data
d
¥ Coefficient [a)
[+ Coefficient (b ar blank)

[~ Coefficient [c)
v DL
v BEC
[+ Unit
Enport | Cancel | Help |

Export Summary Dialog Box
2) Select the data to output and click Export.

The Export Summary As dialog box will appear.

Savein: |y DEFALLT.C x| o= E ek E-

= File name: I j Save I
| Saveas Iype: ITab Separated Text[* TXT) j Cancel |

Export Summary As Dialog Box
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3) Select the location to save the data, enter a name for the text file, and click Save.
The data will be saved in a text file.

The ICP MS Report Pad window will display the saved text file.

L BEC Uit

BBLank) b
BoUSZESOR 1 2ONE-@1 2497 wgfl
Z.5O5ES0R B SONE-O2 3. 42IE-U1
A OHEESOR P UMEE-@1  0.49VE-U1
HIF.0 O1SOZE-D1 F.6NOE-UZ  w
IWOS T SLEE-T1  FVFRE-02

ICP-MS Report Pad Window

Confirming the Graph Detail

The details of the calibration set on the Table tab screen can be checked by
examining the calibration curve displayed on the Graph Detail tab screen.

It is also possible to make the same settings as can be made on the Table tab screen
while observing the changes on the graph. The set values will also be reflected in the
Table tab screen.
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Select the Graph Detail tab in the Edit Calibration dialog box.

The Graph Detail dialog box will appear.
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Graph Detail Dialog Box

The left side of the dialog box shows the calibration information and a calibration
curve. Clicking [-] will zoom out and clicking [+] will zoom in. Clicking [<--] will

reset the zoom and clicking [++>] results in maximum zoom.

The table on the right side shows the concentration, calculated concentration value,
CPS or count, strength ratio (if internal standard correction is used), and detector

mode (P or A) for each level, as well as the RSD table for the element at each

calibration level.

To check a point of a level on the calibration curve, perform the following

procedure.

1) Select a line in the table on the right side.

The selected line will be highlighted and a circle will appear around a point on the

graph.

The color of the point on the calibration curve provides an indicator as follows: light

blue for pulse mode and green for analog mode.

2) To reject a point on the calibration curve, double-click on the Rjct field. The

Reject field will show “*.”
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3 Change the calibration settings as necessary.

The set values are also reflected in the Table tab screen.

Changing the element displayed on the graph

Select from the Step Mass Element drop-down list. If an internal standard is
selected, the Weight check box will change to the VIS Conc check box. For VIS,
select the check box.

Setting an internal standard

Select from the ISTD drop-down list (selection can be made only when the
Internal Standard has been set on the Table tab screen). When a selection is
made, the Ratio field will display a value.

Selecting an equation
Select from the Curve Fit drop-down list.
Setting concentration

Enter a value in the Conc field. Click the right mouse button to open the popup
menu, which allows you to copy, paste, or fill down the content of the field, or
set a concentration multiplier.

Setting weight for analyte
Select the Weight check box.
Setting the minimum concentration.

Enter a value in the Min Conc field.
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Printing Calibration Data

Calibration data can be printed out using the following method.

1 Click Print in the lower left section of the Edit Calibration dialog box.
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Edit Calibration Dialog Box

The Calibration - Print dialog box appears.
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2 To output the header information (title, standard data file name, etc.) and the

data file information, select the Header Information and Standard Files check
box.

Print Calibration

’—r Levet [T | - [10
1 Graph Summary
' Curent Pags

(& All Pages
" Selested Pages

[T~ Graph Detai

€ Current Element
& Al Elements.
" Gelectd Elements

Elements Selected Elements

Add=>
<Hemove

el
=2 Lol |

Print Cancel Help
Calibration - Print Dialog Box

3 To print the content of the Table tab screen, select the Table check box.

4 To print the content of the Graph Summary tab screen, select the Graph
Summary check box.

5 To print the content of the Graph Detail tab screen, select the Graph Detail check
box, and enter the following settings.

1) Select the element or elements for which you want to print out the calibration
data.

e Current Element: element whose calibration curve is displayed on the Graph
Detail tab screen

e All Elements: all elements in the table on the Graph Detail tab screen

* Selected Elements: The elements to be printed can be selected by highlighting the
selected elements in the Elements list box and clicking Add->. To cancel a
selection, select an element in the Selected Elements list box and click <-
Remove. Selections can also be added to or removed from a list by
double-clicking them. Multiple consecutive elements can be selected by pressing
the Shift key and clicking on consecutive elements. Any multiple elements can
be selected by pressing the Ctrl key and clicking on the desired elements.
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2) Select the number of elements to be printed on one page using the
#Elements/Page radio button.

When “6” is selected, the calibration concentration levels, counts, and RSD will not
be printed.

Click Print.

The calibration data will be printed out.

Converting to Calibration Method

For standard addition, selecting Calibrate >> Convert to Calibration Method will
shift the concentration of each level in the calibration curve produced via standard
addition by the quantitative calibration result and convert it to an absolute
calibration curve.

/

—>

Dotted lines used as
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Spiked
concentration

Concentration of
unknown sample
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Blank Subtraction

ChemStation enables you to subtract a blank data file from the sample data file, for
example, where the sample reagent blank is different from the standard reagent
blank. This blank subtraction is performed after both the blank data file and the
sample data file are quantitated (unlike the background subtraction where the
background counts are subtracted from the sample counts). Hence, the calculated
concentration of a given element in the blank data file is subtracted from the
calculated concentration of that same element in the unknown sample, resulting in a
blank-subtracted concentration for the unknown.

Background correction is not ordinarily used in quantitation. Its main purpose is to
subtract a background spectrum from a sample spectrum so the user can view the net
spectrum for qualitative purposes. Since background correction subtracts raw counts
before normalizing for internal standard response, it could give incorrect results
with internal standards.

To subtract the blank data file from your sample data files, complete the following
steps:

Select the Blank Conc Subtraction check box in the Edit Calibration dialog box.
Click Browse.

The Select Data File dialog box will appear.

Select a blank data file.

Click OK.

The Select Data File dialog box will close and the blank concentration subtraction
value will be set.

Blank data can be printed by selecting Calibration >> Print Blank Conc.
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Generating a Quantitation Report

ChemStation generates a report showing the results of a quantitative analysis in
either of two ways:

*  You can tell ChemStation to generate the report automatically each time a method
runs. When you do so, you specify whether to generate a summary or detailed
report, and whether to send the report to the screen, the printer or a file. For
information about how to generate a quantitation report automatically (using a
method), see Chapter 5, “Creating a Method”.

* You can create a custom report with the data acquired each time the method runs.
Before you can create a custom report in this way, you must set up a custom report
template. For more information about custom reports and databases, see Chapter
11, “Creating Custom Reports”.

» If you did not tell ChemStation to generate a report automatically, you can also
generate a report manually by completing the following steps:

Load a data file by selecting Data File>>Load.

Selecting Data File>>Next Data File will load the data file that alphabetically
follows the current data file in the same directory. For example, if the directory
contains the following files:

Soil01.d
Soil02.d
Soil03.d
Water01.d
Water02.d
Water03.d

and soil03.d is currently displayed, selecting Next Data File will load water0O1.d. If
the current data file is the last one in the directory (in this example water03.d) the
message No Next File is displayed. To initiate this feature, the user must have first
selected a data file from the Load Data File dialog box (from the Data File menu in
Data Analysis).

This menu item is not related to the numbered items near the bottom of the menu,
which display the most recently loaded data files.
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The three most recently loaded data files are listed as numbered menu items, with
the first entry corresponding to the most recently loaded data file. Selecting any one
of these numbered menu items will cause that file to be loaded into data analysis.

2 Select FullQuant>>Generate Report.

The FullQuant Report Option dialog will appear.
3 Select the report style.

The following report styles are available:

e Summary

Gives the counts per second (CPS) or counts (for Time Resolved Analysis), con-
centration, and relative standard deviation (RSD) for each mass in the sample.

e Detailed (Text Only)

Gives the same information as the summary report, as well as, the standard devi-
ation (SD). The format is slightly different but the SD and RSD for the counts
per second (CPS) or counts (for Time Resolved Analysis) and the concentration
for each mass are still displayed.

¢ Detailed

Includes the same information as the Detailed (Text Only) report, but which also
includes a spectrum of the sample or a time chart of each element at the bottom
of the report. This report can only be sent to the printer.

4 Select the destination for the report.
You can click one or more of the following check boxes:
* Screen
Generates the report to the ChemStation screen.
* Printer

Generates the report to the ChemStation printer. You must select this destination
for a detailed report.

* File
Generates the report to the file you indicated in the text box.
5 Click OK.

The report will be generated to the selected destination in the selected style.
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Sanmple calibration curve

External Calibration Method (Unweighted)
Jun 11 2862 10:38% an

Quantitation Report - Summary
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[C]1CP-MS Report Pad <Read-Only>

Eile Edit ‘Window Help
F S

B Report - C:\ICPCHEM

TA\ICPDEMO.D'\tmpgntrp.tat

Quantitation Report - Detailed (Text Only)

File MHame : ICPDEMOD.D

File Path = C:NICPCHEMMINDATAYN

Hethod 2 C:NICPCHEMNANHETHODSADL_T_SHP.H
Calibration : C:\ICPCHEM\ANCALIBADL_T_SHP.C
Acq Time : Har 3 1994 11:33 am

Sample Mame : Cinnamon

Sample Type : Sample

Comments : Sample Data for Spectrum Analysis
Prep Dilution : 1.80

Auto Dilution : Undiluted

Total Dilution : 1.80
Operator Name: Don Potter

Acq Mode : Spectrum

Cal Title : Sanple calibration curve

cal Type : External Calibration Method (Unweighted)
Last Calib : Jun 11 2882 18:38 an

Bkg File ]

Bkg Rejected Hasse

e
Quantitation Report - Detailed (Text Only)

NOTE In the report, the concentration of the internal standard is placed in <> in the
specification of the concentration of the element.
This value is the value entered for calibration and does not represent a quantitative
result.
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Performing a Semiquantitative
Analysis

You perform a semiquantitative analysis to obtain information about the
concentrations of all elements that are present in an unknown sample. It is a very
powerful tool to obtain concentration information for a large number of elements
(>70) without the need for external calibration. It is very useful as a screen prior to
quantitative analysis on target elements. Typically, semiquantitative analysis is
accurate to +/- 30% or better on completely unknown samples. ChemStation can
subtract a sample reagent blank and compensate for changes in sample matrix using
internal standardization

This chapter explains how to set element response factors, view the responses from
a semiquantitative analysis, and generate a semiquantitative report.

You can not use Semiquantitative analysis with ShieldTorch (cool plasma) conditions
or Agilent 7500ce reaction mode. The reason for this is that all element response
factors in the ChemStation data base, are calculated using normal plasma conditions
and ion energies.
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Running a Calibration Sample

Before performing a semiquantitative analysis, it is recommended that the user first
prepares and analyzes a calibration standard to set the element response factors for
semiquantitative calculations. Use a sample containing known concentrations of
three or four elements as a calibration standard for semiquantitative analysis. If the
unknown sample matrix is known, the calibration standard can be matrix matched to
improve the accuracy of the analysis to that approaching full quantitative analysis.

Run the calibration standard prior to running the unknown samples. If you are
analyzing the samples manually, run the calibration standard and then the unknown
samples. ChemStation calculates responses for all elements in the mass spectrum
based on the response to the known concentration of the elements in the calibration
solution. These concentrations of elements should cover the low, medium, and high
ranges of the mass spectrum. A multi-element solution including Li, Y, Ce, and Tl
can be used for calibration of Semiquantitative Analysis. For information about
running the samples, see Chapter 8, “Running a Sample Analysis”.

Viewing the Results of Semiquantitative
Analysis

ChemStation contains original response values for each element in the periodic
table. The higher the response value, the more efficiently that element is ionized in
the plasma, which gives higher sensitivity for a given concentration. These original
response factors have been empirically determined by Agilent Technologies. After
you run the calibration standard and edit the existing semiquantitative parameters,
ChemStation adjusts the original response factors to give “corrected factors”, which
take into account the mass response of the individual instrument. The corrections
can also be reviewed graphically in the response graph.

This section explains how to load a data file, enter concentration values for the cali-
bration elements, correct responses for all elements based on the calibration stan-
dard, and view the response graph.
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Loading a Data File

Before you can view responses from an unknown sample, you must first load the

data file ChemStation generates during data acquisition. To do so, complete the fol-
lowing steps:

Select Top>>Data Analysis.

The Data Analysis menu appears.

Select Data Analysis>>Main Panel.

The Data Analysis window appears.
You can also double-click on the Off-line Data Analysis icon.

Select Data File>>Load.

The Load Data File dialog box appears. Allows the user to select the data file to be
loaded into data analysis for processing.

[= Load Data File [ %]
File: Name Directaries
‘IEPDEMD.D | CHICPCHEMVINDATA
File Mame Sample Mame
S0 = oK I
azdemo.d standard sample 100 SSICPCHEM
icpdemo. d Cinnaman =1
spectium.d  Cinnamon EYDATA Cancel |
std-05.d Liv.Ce, Tl 5ug/l
sdl0d  Li¥.Ce.TI10ug/ (1391231848
std-20.d Li.v.Ce,TI 20ug/| (399029134 F Help |
std-50.d Li%¥ Ce,TI50ug/| (L1 A5_DEMOD —
std-blk.d HMO3 Blank. (2] asdemo.d Pt |
tirne. d Serum
unknownd LY Ce. Tl Unknown 5amp s exb
[i5] sp_ectrum.d -
Sort By Drive
I File Mame j I =} j

Load Data File Dialog Box
* Sort By

Allows the user to sort the list of data files in the current directory by the selected
type of information. Options include File Name, Sample Name, Misc Info, and
Acquired Date. The File Name Only option allows the user to display a listing of
file names only, without sample name or any other additional information.

13-4



NOTE

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Performing a Semiquantitative Analysis

Select a data file using one of the following methods:

* Click a file in the displayed list and click OK.

* Double-click a file in the displayed list.

* Type the file name and click OK.

ChemStation loads the data file and returns to the Data Analysis window.

Selecting File>>Next Data File will load the data file that alphabetically follows
the current data file in the same directory. For example, if the directory contains the
following files:

Soil01.d
Soil02.d
Soil03.d
Water01.d
Water02.d
Water03.d

and soil03.d is currently displayed, selecting Next Data File will load water0O1.d. If
the current data file is the last one in the directory (in this example water03.d) the
message No Next File is displayed. To initiate this feature, the user must have first
selected a data file from the Load Data File dialog box (from the Data File menu in
Data Analysis).

This menu item is not related to the numbered items near the bottom of the menu,
which display the most recently loaded data files.

The three most recently loaded data files are listed as numbered menu items, with
the first entry corresponding to the most recently loaded data file. Selecting any one
of these numbered menu items will cause that file to be loaded into data analysis.

Before you start sample data analysis, you should correct the original ChemStation
data with the standard solution response. First load your standard file, correct the
sensitivity, then analyze your sample data.
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Entering Concentration Values

After you load the data file, you must enter the concentrations for the calibration
elements before you can view responses for the other elements.

To enter concentrations for the calibration elements, complete the following steps:
Select SemiQuant>>Edit SemiQuant Parameters.

The SemiQuant Parameters dialog box appears.

SemiQuant Parameters 1[

Title : = Cone. Unit: (AUTD =
Minimum Peak. ISD— cps
™ Elank Conc. Sublraction
’7 -------- Erawse.. | ‘
— Cormection —Report
Semilluant Factor [opsAug/]
Element  Mass Original Carrected cps Canclugl] Element  Mass Factor
TH = - Il 773050000 a
2 He e e I— 4 Be 3 17670.000 T
Il 7 73050000 73050000 5B 11 15330.000
4 Be 9 17EF0.000  17EF0.000 I ELC 12 2873.000
58 11 15330000 15330.000 7N 14 28300 |
EC 12 2873000 2873.000 11 Ha 23 97720000
7 14 26.300 26.300 12 Mg 24 B3830.000
20 [ JE— 13 41 27 81420000
3F 14 5i 29 1333.000
10 MNe e eroeeee 15F 31 5416.000
11 Ma 23 97720000 97720000 165 34 366000
12 Mg 24 E3330.000 £3830.000 17 0 35 238100
134l 27 81420000 21420000 19K 39 145200.000
14 6i 23 15933.000  1933.000 a0 Ca 43 397400
18P 31 B41E000  B416.000 21 Se 45 122700.000
16§ 34 366000 366.000 azTi 47 7406.000
17 Cl 3/ 23100 238100 23w §1 107300.000
18 & e e d 24 Cr 53 11130000 7]
Delete Selected Masses |
Load Masses from Method |
Load Maszes from Comection List |
Carrect by Current Data | Reset Correction |
Element |sotope
Load Factors from Calib... | Responze graph.. | 1H vl 1 vl Add |
Load Parameters.. | Save Parameters. .. | ok | Cancel | Help |

SemiQuant Parameters Dialog Box

Place the cursor on the Conc column for the element for which you want to enter
the concentration.

ChemsStation highlights the Conc field. A Concentration text box and an Enter push
button appear at the bottom of the dialog box.

Conc: |— ug/l Enter I

Concentration Text Box
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Type the concentration for the selected element and click Enter.
The concentration value appears in the Conc field for the selected element.

Repeat these steps for each element in the calibration solution.

If you want to enter the same concentration value for multiple calibration elements,
you can press Control and then click the Conc field for each element in the
calibration solution. Then, enter the concentration value and click Enter.
ChemStation inserts the same concentration value for all the elements you select.

Remain in the Edit SemiQuant Parameters dialog box to view the responses for the
other elements; that is, those elements that are not in the calibration solution. As
mentioned earlier, 3-4 elements covering the mass range are usually sufficient to
produce corrected responses for all other elements. See “Correcting Responses for
All Elements” in this chapter for instructions.

SemiQuant response factors for all elements that are not present in the standard are
calibrated in the following way:

The initial SemiQuant response stored in the software for a given element is adjusted
using a factor derived from the corrected responses obtained for elements used in the
SemiQuant calibration.

The nearest two elements on the high mass and low mass sides of the non-calibrated
mass are used. A line is drawn between these two masses, and a factor calculated at
the mass of interest. If the mass of interest is lower than the lowest mass used in the
SemiQuant calibration, then the factor obtained for the lowest mass is applied. The
same method is followed if the mass of interest is higher than the highest mass used
in the SemiQuant calibration.

Entering Minimum Peak Value

Enter the minimum cps that must be present for a given mass in order that the
element corresponding to that mass is recognized as being detected in the sample. If
the cps for a mass is greater than or equal to the Minimum Peak value, semiquant
analysis will calculate and report a concentration for that element. If the cps for a
mass is less than the Minimum Peak value, the corresponding element will be
reported as “< xxx”, where “xxx” is equal to concentration that would be derived
using the Minimum Peak value and the semiquant factor for the element in question.

The default value is set to 50 cps.
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Selecting Concentration Units for the Report

ChemStation will select a suitable concentration unit for each element being
reported, or you can choose the concentration unit for all elements being reported.

To select the concentration unit, complete the following steps:
Click on the arrow of the Conc. Unit box.

The Concentration Unit box appears.

ppm
ppb
ppt
ugfml
ngfml
\pgéml
Conc. Unit: [AUTO

e [

Concentration Unit Box

Select a unit.

The selected unit will be used for all elements when the report is generated. You can
also select AUTO, and then ChemStation will select a suitable unit, dependent on
the concentration value found.
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Entering and Deleting Counts Per Second (cps) Values

Although you would normally use the units obtained from the calibration standard
to set the corrected responses, there may be times when you want to enter the counts
per second (cps) values manually. An example would be when performing laser
ablation, where a suitable standard may not be available and the approximate cps
value for certain elements is already known from tuning.

To enter cps values, complete the following steps:

Place the cursor on the cps column of the element for which you want to enter a
cps value.

ChemStation highlights the cps field. A cps text box, an Enter push button and a
Delete push button appear at the bottom of the dialog box.

cpE IH cps E nter Delete

CPS Text Box

Type the cps value for the selected element and click Enter.

The cps value appears in the cps field for the selected element.

Repeat these steps for any other elements for which you want to enter cps values.
You can also delete cps values. To do so, complete the following steps:

Place the cursor on the cps column of the element for which you want to delete
the cps value.

ChemStation highlights the cps field. A cps text box, an Enter push button and a
Delete push button appear at the bottom of the dialog box.

Click Delete.
The cps value for the selected element will be eliminated.

Repeat these steps for all of the elements for which you want to delete cps values.
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Changing the Original Response Values

In normal circumstances, original response values should not be changed. However,
there may be situations when you want to change the original values; for example,
for research purposes or following significant hardware changes.

Before you change the original response values that are loaded with ChemStation,
make a copy of the semiq.prm file if required. The semiq.prm file is created under the
method. For information about copying files, refer to the documentation for
Microsoft Windows and for DOS.

To change the original response values, complete the following steps:
Click the original value you want to change.

A text box and an Enter push button appear at the bottom of the dialog box.

Original: cpsflugfl] Enter

Original Response Text Box

Type the new value and click Enter.

The changed value appears for the selected element.

When you exit ChemStation, the response value you entered will change back to the
original response value. To permanently change an original response value, you must
save the method. To do so, select Methods>>Save from the Top window, and
complete the saving steps as described in Saving a Method and Calibration in Chapter
3. You should not overwrite the original SemiQuant Factors in default.m. If you lose
the original SemiQuant Factors by overwriting default.m, and want to refer back to
them, you can load the original values by copying over the original default.m method
from \icpchem\icpsetup\methods\default.m.
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Changing the Mass to be Analyzed

In normal circumstances, the default masses displayed in the SemiQuant Parameters
window are the best choices, so there is no need to change them. However, there
may be cases when you want to change the default mass; for example, to see the
difference in using alternate mass, or in the event that the sample matrix gives rise to
a polyatomic ion that would interfere with the default analyte mass.

To change the default mass, complete the following steps:
Click the mass you want to change.

A text box and an Enter button appear at the bottom of the dialog box.

Mass: IN vI arnu

M/Z Text Box

The original response factor listed in the SemiQuant Parameters panel for a given
element was determined based on the default mass for that element. If the mass is
changed to a different isotope, the response value is not automatically changed to
reflect the different relative abundance of the alternate isotope. Therefore, if it is
necessary to change the mass, a new response value must be entered. The new
response value can be calculated by correcting the original response value for the
relative isotopic abundance difference between the default mass and the alternate
mass. For example, the default mass for Cu is 63; the default response value for Cu
is 8123. If it was necessary to measure Cu using mass 65 rather than 63, the new
response value would be calculated as follows:

x = [(rel. abn. Cu65)/(rel. abn. Cu63)] * orig response value for Cu
=[(30.8)/(69.2)] * 8123

=3615

Relative isotopic abundances can be taken from the Relative Isotopic Abundance
Table laminated card provided with your Agilent 7500.

Type in the new mass and response value and click Enter.

The changed value appears for the selected element.

Default masses are chosen so as to avoid isobaric and common polyatomic overlaps.
Where there are several interference free isotopes, then the most abundant is selected.
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Correcting Responses for All Elements

After you have loaded the data file and entered concentration values for the
calibration elements, you can view the responses for all other elements.

The procedures in the following 8 sections assume that you are in the Edit SemiQuant
Parameters dialog box. For information about accessing this dialog box, see
“Entering Concentration Values” in this chapter.

To view responses for all elements, complete the following step:

Click Correct by Current Data.

The corrected response values change and counts per second (cps) values appear for
all elements normally analyzed by ICP-MS. The original response values remain
unchanged.

The number of counts detected for the most abundant POINT of all points measured
for the semiquant mass is used in calculating the SemiQuant Factor. This value can
be examined by selecting Spectrum>>Tabulate / Point... within Data Analysis, if
desired.

Resetting the Response Values

ChemStation enables you to reset the original response values. To do so, complete
the following step:

Click Reset Correction.

ChemStation changes the corrected values to the original response values.
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Loading Factors from a Calibration File
ChemStation enables you to load semiquantitative factors from a calibration file.
Click Load Factors from Calib.

The SemiQuant Parameters dialog box will appear.

Semifuant Parameters ﬂ

@ ‘Would vou like ko load semiq Factor From the current calib file?

SemiQuant Parameters Dialog Box

To load data from a calibration file that is being edited and has not been saved,
click Yes. To load data from an existing calibration file, click No.

Clicking No will bring up the Select Calibration File dialog box.

c:hicpohem’ 1 healib

DEFALILT.C

1 =

20 5TB.C] :|
20 5TB_C.C]

205TB_C5.0]

2H_STE.C]

a.C]

[AB_10PPE.C]

AB_20PPM.C]

AE_DIC]

BKE_A.C]

BKG_C_1.C]

BKG_C_2.C] |

QK I Cancel | Help |

Select Calibration File dialog box.

Select a calibration file using one of the following methods.

* Select a file name from the displayed list and click OK.
* Double-click a file name in the displayed list.
» Enter a file name and click OK.

If multiple tune steps exist in the selected calibration file, the Select Tune Step dialog
box will appear. Select a tune step using this dialog box.

If multiple isotopes exist in the selected calibration file, the Select Mass dialog box
will appear. Select an isotope using this dialog box.

The Select Calibration File dialog box will close and the selected calibration file
will be loaded.
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Viewing the Response Graph

After you correct responses for all elements, you can view a graph of those
responses. To do so, complete the following steps:

Click Response Graph.
The Response Graph dialog box appears.

Response Graph LI

cpz/fugd)
300000

oy

Atornic Murnber

T
100

Help |

Response Graph Dialog Box

The scale for the X-axis of the graph is 0 to 103 and shows responses for each
element by atomic number. The Y-axis shows the counts per second (cps).

To close the dialog box, click OK.

ChemStation returns to the SemiQuant Parameters dialog box
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Specifying an Element for Report Output

In semiquantitative analysis, it is possible to control the inclusion of individual
elements in the report. For instance, elements receiving interference from oxides,
doubly charged ions, etc can be excluded from the report.

Output settings can be entered using the following procedure.

In the list displayed in the Report area, select the elements that you do not want
to include in the report.

In the default setting, all elements are shown in the list.

Select multiple consecutive elements by holding down the Shift key.
Select any multiple elements by holding down the Ctrl key.

Click Delete Selected Masses.
The selected elements will be deleted from the list.

Select the elements/isotopes to add to the report from the drop-down list and
click Add.

The selected elements will be added to the list.
To load elements from a method, click Load Masses from Method.

To load masses from the correction list on the left side, click Load Masses from
Correction List. All masses selected in the correction list will be loaded to the
report list.

Elements will be loaded from the method.

Saving Parameters
Set semiquantitative parameters can be saved using the following method.
Click Save Parameters.

The Save SemiQuant Parameter File dialog box will appear.

Save SemiQuant Parameter File

o hicpohemt 147500

[d

0K I Cancel Help

Save SemiQuant Parameter File Dialog Box
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Enter a file name and click OK.

The Save SemiQuant Parameter File dialog box will close and the semiquantitative
parameters will be saved.

Loading Parameters

The saved semiquantitative parameters can be loaded into ChemStation using the
following method.

Click Load Parameters.

The Load SemiQuant Parameter File dialog box will appear.

c:hicpohem’ 14 7R00

[

QK I Cancel | Help |

Load SemiQuant Parameter File Dialog Box

Select a calibration file using one of the following methods.
* Select a file name in the displayed list and click OK.

* Double-click a file name in the displayed list.

* Enter a file name and click OK.

The Load SemiQuant Parameter File dialog box will close and the selected
semiquantitative parameters will be loaded.
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Using Internal Standard Correction

ChemStation enables you to make internal standard corrections if you add internal
standards to your sample in known concentrations. In semiquantitative analysis,
internal standard correction is strongly recommended, since changes in sample
matrix can effect instrument sensitivity, which will directly affect the reported
concentration values.

There are two modes of internal standard addition: Auto Add Mode and Normal
Mode. The settings are not saved when you change between modes.

Auto Add Mode

The Auto Add Mode is used when the internal standard is added automatically with
a peristaltic pump (on-line ISTD addition). In this case, the precise internal standard
(ISTD) concentration may not be known, but the ISTD concentration in every type
of sample - calibration standard, a blank, an unknown sample, etc. - will be
identical.

The internal standard factor is calculated using the following equation:
ISTD factor = (cps of ISTD in the Internal Standard Data File)

/ (cps of ISTD in the sample)
The concentration for each element is calculated using the following equation:
Conc. = (cps in sample) x (ISTD factor) x (dilution factor)

/ (SemiQuant factor)

where the dilution factor is obtained from the Start Run panel if running a
method or in the Sample Log Table if running a sequence (default = 1.0); and the
SemiQuant factor is obtained from the SemiQuant parameters panel.

To set up the Internal Standard Correction, perform the following steps in Data
Analysis:
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To use the Internal Standard Correction manually, a data file to be used as the
“Internal Standard Data File” should be acquired prior to setting up the Internal
Standard Correction. When a sequence is used, the Internal Standard Correction can
be set in the Type. The solution should be either a blank or a calibration standard
acquired using on-line ISTD addition.

Select SemiQuant>>Internal Standard Correction.
The Internal Standard Correction dialog box appears.

Internal Standard Cormrection [Auto Add Mode]

¥ Internal Standard Correction  Auto Add Mode ¢ Normal Mode

Internal Standard Data File

Background File : ——

Browse... | Interference Correction: OFF

~Internal Standard Elements

Elements Mass
59

0K | Cancel | Help

Internal Standard Correction Dialog Box

Select Auto Add Mode button on the top of the dialog box if it is not already
selected.

Click the Internal Standard Correction check box on the top of the dialog box if
it is not already checked.

The Internal Standard Correction check box will be checked.
Click the Browse push button.
The Select Data File dialog box appears.

13-18



NOTE

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Performing a Semiquantitative Analysis

Select data file s

clicpchemilidata

[-]
[99L2318A.B]
[99L2919A.B] =
[AS_DEMO]
[asdemo.d]
[icpdemo.d]
[is_ex.b]
[spectrum.d] hd

0K | Cancel Help

Select Data File Dialog Box

| v

Select the Internal Standard Data File previously acquired using one of the
following methods:

¢ Click the file in the displayed list and click OK.
* Double-click a file in the displayed list.
¢ Type the file name and click OK.

This may be the same data file used to correct the semiquant parameters.
Alternatively, a separate data file containing only the internal standard can be used
for correction.

The dialog box will disappear and the selected internal standard data file will be
displayed to the left of the Browse push button. When a background file or an
interference correction in the current method is set, the background file name will be
displayed to the right of the Browse button or the Interference Correction will be
ON.

To set the Background File and Interference Correction, select Method >> Data
Correction in the ICP-MS Data Analysis window.

The background data file and interference correction, are parameters in the method.
However, they are not updated without loading the Internal Standard Data File here
even if these parameters are changed in the method.

13-19



NOTE

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Performing a Semiquantitative Analysis

Click the arrow under Elements in the Internal Standard Elements box.
All elements are in this list.
Select the internal standard element from the list.

The mass to be used as the internal standard will automatically be selected from the
SemiQuant Parameters.

The mass defined in the Internal Standard Correction and the SemiQuant parameters
must be the same.

Select up to 4 elements for internal standards, repeating steps 5 and 6 as needed.

You can specify up to four elements to be used as internal standards. If only one
element is selected, all reported elements will be corrected using the single internal
standard element specified. If more than one internal standard element is selected,
the internal standard correction factor used for each element between any two
adjacent internal standard elements is derived by interpolation of the linear response
between those two internal standard elements.

Mass displays the mass of the specified element as set in the semiquant parameters
panel.

Click OK.

The internal standard correction will now be set and ChemStation returns to the
ICP-MS Data Analysis window.
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Normal Mode

The Normal Mode is used when the ISTD is added to the unknown sample only.
This mode can also be used with Laser Ablation, where the matrix element is used
as the ISTD. The ISTD factor is calculated from the SemiQuant factor, so no
Internal Standard Data File is required for this mode.

The internal standard (ISTD) factor is calculated from the following equation:

ISTD factor = (SemiQuant Factor of ISTD) x (ISTD Concentration)
/ (cps of ISTD in the sample)

The concentration for each element is calculated using the following equation:

Conc. = (cps in sample) x (ISTD factor) x (dilution factor)
/ (SemiQuant factor)

where the dilution factor is obtained from the Start Run panel if running a
method or in the Sample Log Table if running a sequence (default = 1.0); and the
SemiQuant factor is obtained from the SemiQuant parameters panel.

To set up internal standard correction, perform the following steps:
Select SemiQuant>>Internal Standard Correction.

The Internal Standard Correction dialog box appears.

Internal Standard Correction [Mormal Mode]
[¥internal Standard Correction:  Auto Add Mode @ Normal Mode
~Internal Standard EI|
Semiq Factor IS Conc.
Elements Mass cpsffugfl) Sample [ug/l ]

Co = se 14042.000

= ]
=]

[
_ = - S

0K | Cancel | Help |

Internal Standard Correction Dialog Box

Select the Normal Mode button on the top of the dialog box if it is not already
selected.

Click the Internal Standard Correction check box on the top of the dialog box if
it is not already checked.

The Internal Standard Correction check box will be checked.
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To set the Background File and Interference Correction, select Method >> Data
Correction in the ICP-MS Data Analysis window.

Click the arrow under Element in the Internal Standard Elements box.
All elements are in the list.
Select the internal standard element from the list.

The mass to be analyzed will automatically be selected according to the element,
and will be displayed under Mass.

The SemiQuant Factor of the each ISTD will be displayed under SemiQuant Factor.

The mass defined in the Internal Standard Correction and the SemiQuant parameters
must be the same.

Select up to 4 elements for internal standards repeating steps 4 and 5.

You can specify up to four elements to be used as internal standards. If only one
element is selected, all reported elements will be corrected using the single internal
standard element specified. If more than one internal standard element is selected,
the internal standard correction factor used for each element between any two
adjacent internal standard elements is derived by interpolation of the linear response
between those two internal standard elements.

Mass displays the mass of the specified element as set in the semiquant parameters
panel.

Fill in the text boxes under “IS Conc” with the concentration of ISTD in the
sample.

Enter the concentration of the internal standard element(s) in the sample. The units
of concentration must be the same both for the sample and for the standard.

Click OK.

The internal standard correction will now be set and ChemStation returns to the
ICP-MS Data Analysis window.
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Subtracting the Blank Data File

ChemStation enables you to subtract a blank data file from the sample data file. This
blank subtraction is performed after semi-quantitation is performed on both the
blank data file and the sample data file (unlike background subtraction where the
background counts are subtracted from the sample counts). Hence, the calculated
concentration of a given element in the blank data file is subtracted from the
calculated concentration of that same element in the unknown sample, resulting in a
blank-subtracted concentration for the unknown.

Background correction is not ordinarily used in semi-quantitation. Its main purpose
is to subtract a background spectrum from a sample spectrum so the user can view
the net spectrum for qualitative purposes. Since background correction subtracts raw
counts before normalizing for internal standard response, it could give incorrect
results with internal standards.

To subtract the blank data file from your sample data files, complete the following
steps:

Select the Blank Conc Subtraction check box in the SemiQuant Parameters dialog
box.

Click Browse.
The Select Data File dialog box will appear.
Select a blank data file.

To set a background file and interference correction, select ICP-MS Data Analysis
window >> Method >> Data Correction.

Click OK.

The Select Data File dialog box will close and the blank concentration subtraction
will be set. The selected blank file will be corrected in accordance with the settings
of the background file and interference correction of the current method.

You can print out the blank data by selecting SemiQuant >> Print Blank Conc.
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Generating a Semiquantitation Report

ChemStation generates a report showing the results of a semiquantitative analysis in
either of two ways.

*  You can tell ChemStation to generate the report automatically each time a method
runs. When you do so, you specify whether to generate a summary or detailed
report, and whether to send the report to the screen, the printer or a file. For
information about how to generate a semiquantitation report automatically (using
a method), see Chapter 5, “Creating a Method”.

* You can create a custom report with the data acquired each time the method runs.
Before you can create a custom report in this way, you must set up a custom report
template. For more information about custom reports and databases, see Chapter
11, “Creating Custom Reports”.

If you did not tell ChemStation to generate a report automatically, you can also
generate a report manually by completing the following steps:

Load a data file.

Select SemiQuant>>Generate Report.

The SemiQuant Report Option dialog box will appear.
Select the report style.

The following report styles are available:

* Detailed, Text Only

Gives the concentration, counts (cps), background counts, integration time and
possible interference flag for each mass in the sample.

* Detailed
Includes the same information as the Detailed, Text Only report, but which also

includes the spectra generated for the sample at the bottom of the report. This
report can only be sent to the printer.
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Select the destination for the report.
You can click one or more of the following check boxes:
* Screen

Generates the report to the ChemStation screen.

e Printer

Generates the report to the ChemStation printer. You must select this destination

for a detailed report.
* File
Generates the report to the file you indicate in the text box.

Click OK.

The report will be generated to the selected destination in the selected style.

=i xd
File Edit Format Window Help

. .
DEES LB o

E Report - C:4ICPCHEM', 14, DATAY ICPDEMD.DY tmpgntrp.txt

Semi-Quantitation Report - Detailed [Text Only]

File Name :ICPDEMO.D

File Path  : CMICPCHEM\1\DATA}

Method : CAICPCHEMAIYMETHODS\DEFAULT.M
Acq Time  :Mar 31994 11:33 am

Sample Name : Cinnamon

Sample Type : Sample

Comments : Sample Data for Spectrum Analysis
Prep Dilution : 1.00

Auto Dilution : Undiluted

Total Dilution : 1.00

Operator Name: Don Potter

Acq Mode @ Spectrum

Bkg File
Bkg Rejected Masses:
Interference Correction : OFF
IS Correction: OFF

Semi-Quantitation Report - Detailed (Text Only)
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Performing an Isotope Ratio
Analysis

The Isotope Ratio Analysis function enables the operator to measure and quantitate
isotope ratios using the Agilent 7500. It is mainly used for geological and nuclear
applications such as determining the age and origin of geological samples, and mea-
suring uranium enrichment.

This chapter explains how to set isotope ratio parameters and generate an isotope
ratio report.
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Setting Isotope Ratio Parameters

To generate a report for isotope ratio analysis, you must first set the parameters from
the ICP-MS Data Analysis window. Setting isotope ratio parameters includes setting
mass bias correction, selecting the element, and specifying the isotope ratio.

To set the isotope ratio parameters, complete the following steps:

Select Top>>Data Analysis.
The ICP-MS Data Analysis window appears.

Load a data file by selecting Data File >> Load in the ICP-MS Data Analysis win-
dow.

Selecting Data File>>Next Data File will load the data file that alphabetically fol-
lows the current data file in the same directory. For example, if the directory con-
tains the following files:

Soil01.d
Soil02.d
Soil03.d
WaterO1.d
Water02.d
Water03.d

and soil03.d is currently displayed, selecting Next Data File will load water0O1.d. If
the current data file is the last one in the directory (in this example water03.d) the
message No Next File is displayed. To initiate this feature, the user must have first
selected a data file from the Load Data File dialog box (from the Data File menu in
Data Analysis).

This menu item is not related to the numbered items near the bottom of the menu,
which display the most recently loaded data files.

The three most recently loaded data files are listed as numbered menu items, with
the first entry corresponding to the most recently loaded data file. Selecting any one
of these numbered menu items will cause that file to be loaded into data analysis.

You can also work on the Offline Data Analysis. To do so, Double-click the Offline
Data Analysis icon.
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EIEP—MS Data Analysis - DEFAULT.M / DEFAULT.C / ICPDEMOD.D =10 5‘
DataFile Method Calibrate FulQuant SemiQuant Isotope Tools

= =
JDﬂtaFi‘EIICPDEMO.D — CICPCHEMI1\DATAY =l

MWiglcome ta Data Analysis | DLE »

ICP-MS Data Analysis Window

Select Isotope>>Edit IR Parameters.

The IR Parameters dialog box appears.

Background file : -

Interference Conection : OFF

IR Output Format

Murnerator Denominatar

200 T O L

IR Parameters
I™ Bias Conection
[~ Standard Fil
Browse.
TureStep:[1 =
Element:
~ Isotope
Mass Std. |sotope Ratio
107 x| |591.8330
109 x| 481610
-
=
=

ok |

Cancel Help

IR Parameters Dialog Box
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Click the Bias Correction check box to make mass bias correction.

The Bias Correction check box will be checked.

ICP-MS does not have the exact same sensitivity for all masses. Variations in mass
response (mass bias) occur in the interface, ion lenses, analyzer and detection
systems. Mass bias is more severe at low mass, where the percentage mass difference
between adjacent masses is higher. In general, however, mass bias is relatively
constant and easily corrected for by calculating the mass bias factor obtained from a
certified isotopic standard. It is recommended that the mass bias factor be calculated
using the same element that is to be measured.

Click the Browse push button.

The Select Data File dialog box appears.

Select data file B

clicpchem\lidata

[]
[99L2318A.B]
[99L2919A.B] =
[AS_DEMO]
[asdemo.d]
[icpdemo.d]
[is_ex.b]
[spectrum.d] -

|»

0K Cancel Help

Select Data File Dialog Box

Select the standard data file to be used for calculating the mass bias correction,
using one of the following methods:

¢ Click a file name in the displayed list and click OK.
¢ Double-click a file name in the displayed list.
* Type the file name and click OK.

The dialog box will disappear and the selected standard data file will be indicated
next to the Browse push button.
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When data is acquired in the Multi Tune mode, select the tune step in Tune Step to
use for the data analysis. When the Multi Tune mode is not used, select “1” for the
tune step.

Make sure the tune step used for data acquisition is the same as that selected here.
Otherwise, an error may occur.

* Background File

The name of the background file specified for count correction appears. The dis-
play is updated when you specify the standard file by clicking Browse.

Setting a background file allows the user to subtract background counts from
any data file. This subtracts the raw counts before calculation; the abundance for
each mass acquired in the background file is subtracted from the abundance of
the corresponding mass in non-background file.

¢ Interference Correction

Displays whether the interference correction specified for count correction is set
to ON or OFF. The display is updated when you specify the standard file by
clicking Browse.

To set the Background File and Interference Correction, select Method >> Data
Correction in the ICP-MS Data Analysis window.

Click on the arrow of the Element text box and select the element to analyze.

The element will be high lighted in the Element text box, and the relative isotopic
abundance will be displayed in the left panel of the dialog box.

You can change the order in which the masses will be displayed if you wish. To do
so, click on the arrow next to the Mass text box and select the required mass.

Enter the exact isotopic ratio for the standard.

ChemStation calculates the mass bias factor by comparing the obtained isotope ratio
for the standard with the exact certified value. To enter the certified values,
double-click or drag on the text box, and type in the value of each isotope ratio (in
percent). To reset the ratio back to the natural isotopic abundance, re-select the
element.
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Fill in the IR Output Format panel.
To do so, complete the following steps:
a) Click on a cell under the Numerator.

The cell will be high-lighted and a Numerator text box with a drop down list and
an Enter button appears. The drop down list contains all isotope masses of the
selected element.

b) Select a mass to be the numerator of the isotope ratio, then click Enter.
The selected cell remains high-lighted with the selected mass number.
¢) Click on a cell under the Denominator.

The cell will be high-lighted and a Denominator text box with a drop down list
and an Enter button appears. The drop down list contains all isotope masses of
the selected element and Total, which is the sum of all isotopes of that element.

d) Select a mass to be the denominator of the isotope ratio, then click Enter.

The selected cell remains high-lighted with the selected mass number.

You can select up to 10 isotope ratios. Repeat the above steps, or press and hold the
Control key to select multiple cells and input the same selection.

To accept all the settings, click OK.

The IR Parameters dialog box disappears and ChemStation returns to the ICP-MS
Data Analysis window.
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Generating an Isotope Ratio Analysis Report

You can tell ChemStation to generate the report automatically each time a method
runs. When you do so, you specify whether to generate an Isotope Ratio Report or a
Count Report (see below), and whether to send the report to the screen, the printer or
a file. For information about how to generate an Isotope Ratio Analysis report
automatically (using a method), see Chapter 5, “Creating a Method”.

If you did not tell ChemStation to generate a report automatically, you can also
generate a report manually.

To do so, complete the following steps:
Select Top>>Data Analysis.

The Data Analysis menu appears.
Select Data Analysis>>Main Panel.

The Data Analysis window appears.

You can also work on the Offline Data Analysis by double-clicking on the Offline
Data Analysis icon.

Select Data File>>Load.

The Load Data File dialog box appears.

14-8



Agilent 7500 ICP-MS ChemStation Operator’s Manual
Performing an Isotope Ratio Analysis

[= Load Data File (%]

File Mame Directories
|ICPDEMD-D | CAICPCHEMS ADATA
File Mame Sample Mame

i &ach [~ oK |
azdernc.d standard sample 100 5 ICPCHEM

dem Cinnamaon =0
spectium.d  Cinnamon EJDATA Cancel |
std-05.d Li..Ce Tl Sugll
std10d  LiY.CeTl 1000/ (D 93231848
ste20.d Li'v.Ce.TI 20ug/! [[J93L29154.B Help |
std-B0.d Li Ce.T150ug [Z1 AS_DEMOD —
stbblkd  HNO3Blank [ ssdemo.d Print |
time. d S_erum B icpdemo.d
unknown.d  Liv.Ce,TIUnknown Samp s exb
|21 spectum.d -

Sort By Drive
IFiIe Mame j I =1 j

Load Data File Dialog Box

* Sort By

Allows the user to sort the list of data files in the current directory by the
selected type of information. Options include File Name, Sample Name, Misc
Info, and Acquired Date. The File Name Only option allows the user to display a
listing of file names only, without sample name or any other additional informa-

tion.

4 Select a data file using one of the following methods:

* Click a file in the displayed list and click OK.

* Double-click a file in the displayed list.

* Type the file name and click OK.

Selecting Data File>>Next Data File will load the data file that alphabetically
follows the current data file in the same directory. For example, if the directory
contains the following files:

Soil01.d
Soil02.d
Soil03.d
WaterO1.d
Water02.d
Water03.d
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and soil03.d is currently displayed, selecting Next Data File will load water0O1.d. If
the current data file is the last one in the directory (in this example water03.d) the
message No Next File is displayed. To initiate this feature, the user must have first
selected a data file from the Load Data File dialog box (from the Data File menu in
Data Analysis).

This menu item is not related to the numbered items near the bottom of the menu,
which display the most recently loaded data files.

The three most recently loaded data files are listed as numbered menu items, with
the first entry corresponding to the most recently loaded data file. Selecting any one
of these numbered menu items will cause that file to be loaded into data analysis.

ChemStation loads the data file and returns to the Data Analysis window.
Select Isotope>>Generate IR Report.

The IR Report Option dialog box will appear.

IR Report Option
Style:  |[EURISSGETTG— - |
Destination
¥ Screen
[~ Printer
[ File : | |
0K | Cancel Help |

IR Report Option Dialog Box
Select the report style.

The following report styles are available:

* Isotope Ratio Report includes header information of the analysis, specified
isotope ratios for each repetition, average ratios, standard deviation (SD), relative
standard deviation (RSD), and mass bias coefficient.

* Count Report includes header information of the analysis, counts for each
selected mass (numerator) for each repetition, average counts of the repetitions,
standard deviation (SD), and relative standard deviation (RSD).

Select the destination for the report.

You can click one or more of the following check boxes:
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e Screen
Generates the report and displays it on the ChemStation screen.
e Printer

Sends the report to the ChemStation printer.

* File
Generates the report and saves it as a file. Use the dialog box to give this file a
name.

Click OK.

The report will be sent to the selected destination in the selected style.

[Z]1cP-Ms Report Pad <Read-Only>
File Edit Window Help

= & B

B Report - C:\ICPCHE

DATA\ICPDEMO.D\tmpantrp.txt

Isotope Ratio Report - Isotope Ratio

File Hame = ICPDEMOD.D

File Path : C:NICPCHEMMAINDATAYN

HMethod 2 C:NICPCHEM\1\METHODSA\DL_T_SHP.H
Acq Time : Har 3 1994 11:33 am

Sample Name : Cinnamon

Sample Type : Sample

Comments : Sample Data For Spectrum Analysis

Prep Dilution : 1.80
Auto Dilution : Undiluted
Total Dilution : 1.88
Operator Name: Don Potter
fAcq Hode : Spectrum
Bkg File H
Bkg Rejected Hasses:
Interference Correction :

Mass Bias Correction HE

DLE

Isotope Ratio Report - Isotope Ratio
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F S

By | ¢

Isotope Ratio Report - Count (CPS)

File Hame ICPDEMD.D

File Path C:\ICPCHEM\AADATAN

HMethod C:\NICPCHEMAIAMETHODSADL_T_SHP.H
Acq Time Har 3 1994 11:33 am

Sample Hame Cinnamon

Sample Type Sample

Comments Sample Data for Spectrum Analysis
Prep Dilution : 1.88

Auto Dilution : Undiluted

Total Dilution : 1.88

Operator Hame: Don Potter

Acq Hode : Spectrum

Bkg File H
Bkg Rejected Hasse
Interference Correction OFF

Mass Bias Correction e

mE

Isotope Ratio Report - Count (CPS)
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Performing an Isotope
Dilution Analysis

Isotope dilution (ID) is an analytical technique used when the highest accuracy is
demanded. Typical applications include the certification of standards and reference
materials. ID is highly accurate since it uses known isotopic ratios to quantify
analyte concentration. Since isotope ratios can be measured with much greater
precision than elemental concentrations (~0.2% vs. 5%, this translates to greater
accuracy in ID determinations.

To be able to use ID to measure a given element, the element must possess 2 inter-
ference free isotopes, and a non-natural elemental spike must be readily available. A
known amount of an elemental spike is added to a known amount of the sample. The
chosen isotope ratio is measured. Since the spike isotope ratio, spike amount, and
sample amount are known, the original analyte concentration can be calculated. The
ChemStation ID software automatically calculates the analyte concentration after
the required data is entered.

Data files to be used for isotope dilution analysis should be acquired in the isotope
ratio acquisition mode.

This chapter explains how to set isotope dilution analysis parameters and generate
the isotope dilution analysis report.
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Setting Isotopic Dilution Analysis Parameters

To perform isotope dilution analysis, you must first enter the ID parameters via the
ICP-MS Data Analysis window. Isotope dilution analysis parameters to be set
include mass bias correction and spike information.

To enter the isotope dilution analysis parameters, complete the following steps:

Select Top>>Data Analysis.

The ICP-MS Data Analysis window appears.

Load a data file by selecting Data File>>Load in the ICP-MS Data Analysis win-
dow.

Selecting Data File>>Next Data File will load the data file that alphabetically fol-
lows the current data file in the same directory. For example, if the directory con-
tains the following files:

Soil01.d
Soil02.d
Soil03.d
WaterO1.d
Water02.d
Water03.d

and soil03.d is currently displayed, selecting Next Data File will load water0O1.d. If
the current data file is the last one in the directory (in this example water03.d) the
message No Next File is displayed. To initiate this feature, the user must have first
selected a data file from the Load Data File dialog box (from the Data File menu in
Data Analysis).

This menu item is not related to the numbered items near the bottom of the menu,
which display the most recently loaded data files.

The three most recently loaded data files are listed as numbered menu items, with
the first entry corresponding to the most recently loaded data file. Selecting any one
of these numbered menu items will cause that file to be loaded into data analysis.

You can also work on the Offline Data Analysis. To do so, Double-click the Offline
Data Analysis icon.
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EIEP—MS Data Analysis - DEFAULT.M / DEFAULT.C / ICPDEMOD.D =10 5‘
DataFile Method Calibrate FulQuant SemiQuant Isotope Tools

= =
JDﬂtaFi‘EIICPDEMO.D — CICPCHEMI1\DATAY =l

ICP-MS Data Analysis Window

2 Select Isotope>>Edit ID Parameters.

The ID Parameters dialog box appears.
|

I™ Bias Conection
Standard i

Background file : -

Browse. Interference Carmrection : OFF
Tune Step:|1 =

Elements to Repart

Edit
Add
Remove

1] 8 I Cancel Help

ID Parameters Dialog Box

3 Click the Bias Correction check box to make mass bias correction.

The Bias Correction check box will be checked.
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ICP-MS does not have the exact same sensitivity for all masses. Variations in mass
response (mass bias) occur in the interface, ion lenses, analyzer and detection
systems. Mass bias is more severe at low mass, where the percentage mass difference
between adjacent masses is higher. In general, however, mass bias is relatively
constant and easily corrected for by calculating the mass bias factor obtained from a
certified isotopic standard.

Click the Browse push button.
The Select Data File dialog box appears.

Select data file

ciicpchem\1idata

[
[99L2318A.B]
[99L2919A.B] -
[AS_DEMO]
[asdemo.d]
[icpdemo.d]
[is_ex.b]
[spectrum.d] -

0K Cancel Help

Select Data File Dialog Box

Select the standard data file to be used for calculating the mass bias factor, using
one of the following methods:

¢ Click a file name in the displayed list and click OK.
¢ Double-click a file name in the displayed list.
¢ Type the file name and click OK.

The dialog box will disappear and the selected standard data file will be indicated
next to the Browse push button.

When data is acquired in the Multi Tune mode, select the tune step in Tune Step to
use for the data analysis. When the Multi Tune mode is not used, select “1” for the
tune step.
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CAUTION @ Make sure the tune step used for data acquisition is the same as that selected here.
Otherwise, an error may occur.

Background File

The name of the background file specified for count correction appears. The dis-
play is updated when you specify the standard file by clicking Browse.

Setting a background file allows the user to subtract background counts from
any data file. This subtracts the raw counts before calculation; the abundance for
each mass acquired in the background file is subtracted from the abundance of
the corresponding mass in non-background file.

Interference Correction

Displays whether the interference correction specified for count correction is set
to ON or OFF. The display is updated when you specify the standard file by
clicking Browse.

NOTE To set the Background File and Interference Correction, select Method >> Data
Correction in the ICP-MS Data Analysis window.

6 Fill in the ID Parameters panel.

Edit

Press this button to change the parameters for the elements already selected for
output. When the Edit button is pressed, the Edit Element dialog box appears.
Add

Press this button to specify a new element to be analyzed with the Isotope Dilu-
tion method. When the Add button is pressed, the Select Element dialog box
appears.

Remove

Press this button to cancel the elements already selected for output. Select an
element from the display and press Remove.
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Select Element

1 H -

2 He

3 Li b

4 Be

h B

[} C

7 N

8 u]

q F

10 Me

11 Ma

12 Mg -

OK Cancel Help

Select Element Dialog Box

When an element is selected, the Edit Element dialog box appears.

Element: 82 Pb
; Isotope Abundance [%]
Mass Standard Sample Spike
204 x|[1-4000 1.4000 0.5000
Ve |206 ~|[|24.1000 24.1000 97.0000
V3 |207 x| |22.1000 22.1000 1.0000
ra |208 x| |52.4000 52.4000 1.5000
rs |— -l — —
re |— | — —
r7 |— hd | — —
rs |— | — —
res |— | — —
rio |— hd — —
Atomic Weight: 207.2410 206.0300
Sample Weight Units Spike Weight Units
3.9300E+002 [[m =] [5-1040E+001 s =]

0K I Cancel | Help |

Edit Element Dialog Box
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The Edit Element dialog box displays the masses and isotope abundances of the
element selected in the Select Element dialog box. To output the results of the
Isotope Dilution analysis, enter the following items.

Check Box
Select two isotopes.
Spike

Enter the certified isotope ratio of the added spike sample in each cell of the
mass column. The atomic weight of the spike is automatically calculated and
displayed at the bottom. Ensure that the total of the spike isotope abundance val-
ues adds up to exactly 100.

Sample Weight

Enter the mass or volume of the sample.

Units

Select the sample concentration units (mass or volume).
Spike Weight

Enter the exact mass of the spike.

Units

Select the spike concentration units.

Standard

The isotopic abundance of the standard should be edited to display the certified
abundances of the isotopes contained in the standard used for mass bias correc-
tion.

7 To accept all the settings, click OK.

The ID Parameters dialog box disappears and ChemStation returns to the
ICP-MS Data Analysis window.
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Generating an Isotope Dilution Analysis Report

You can tell ChemStation to generate the report automatically each time a method
runs. When you do so, you specify whether to generate an isotope dilution analysis
report, and whether to send the report to the screen, the printer or a file. For
information about how to generate an Isotope Dilution Analysis report
automatically (using a method), see Chapter 5, “Creating a Method”.

If you did not tell ChemStation to generate a report automatically, you can also
generate a report manually.

To do so, complete the following steps:
Select Top>>Data Analysis.

The Data Analysis menu appears.
Select Data Analysis>>Main Panel.

The Data Analysis window appears.

You can also work on the Offline Data Analysis by double-clicking on the Offline
Data Analysis icon.

Select Data File>>Load.

The Load Data File dialog box appears.
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[= Load Data File

File: Narne

|IEPDEMD.D

File Mame Sample Name
ssdemo.d standard sample 100
icpdemo.d Cinhaman
gpectium.d  Cinnamon
std-05.d Li.¥.Ce.TI Sug/l
std-10.d Liv .Ce. 71 10ugd
std-20.d Li.v.Ce. Tl 20ugd
std-50.d Lisv Ce. TI 50ugd
std-blk.d HNO3 Blank
time.d Serum

unknown.d  Liv.Ce,TI Unknown 5amp

Jis_exhb

(23 spectum.d -
Sort By Dirive
IFiIe Mame j I =3 j

Directories
| CAICPCHEMYISDATA
=T = oK. |
4 ICPCHEM
=)
ERDATA Cancel |
Ca9aLz1aae
990291988 Help |
[Cd45_DEMO —
[ asdemo.d Print |

Load Data File Dialog Box

* Sort By

Allows the user to sort the list of data files in the current directory by the
selected type of information. Options include File Name, Sample Name, Misc
Info, and Acquired Date. The File Name Only option allows the user to display a
listing of file names only, without sample name or any other additional informa-

tion.

4 Select a data file using one of the following methods:

* Click a file in the displayed list and click OK.

* Double-click a file in the displayed list.

* Type the file name and click OK.

Selecting File>>Next Data File will load the data file that alphabetically follows
the current data file in the same directory. For example, if the directory contains the

following files:

Soil01.d
Soil02.d
Soil03.d
WaterO1.d
Water02.d
Water03.d
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and soil03.d is currently displayed, selecting Next Data File will load water0O1.d. If
the current data file is the last one in the directory (in this example water03.d) the
message No Next File is displayed. To initiate this feature, the user must have first
selected a data file from the Load Data File dialog box (from the File menu in Data
Analysis).

This menu item is not related to the numbered items near the bottom of the menu,
which display the most recently loaded data files.

The three most recently loaded data files are listed as numbered menu items, with
the first entry corresponding to the most recently loaded data file. Selecting any one
of these numbered menu items will cause that file to be loaded into data analysis.

ChemStation loads the data file and returns to the Data Analysis window.
5 Select Isotope>>Generate ID Report.

The ID Report Option dialog box will appear.
1D Report Option

Style : Summary

ey —————_
Detailed, Text Only

¥ Screen

[~ Printer

[T File : | ‘

oK | Cancel Help |

ID Report Option Dialog Box

6 Select the report style.
The following report styles are available:
e Summary

Outputs the analyzed value and count generated with the Isotope Dilution
method.
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* Detailed, Text Only

Reports parameters used in the Isotope Dilution method in addition to the ana-
lyte value and counts.

7 Select the destination for the report.
You can click one or more of the following check boxes:
e Screen
Generates the report and displays it on the ChemStation screen.
e Printer

Sends the report to the ChemStation printer. You must select this destination for
a detailed report.

e File

Generates the report and saves it as a file. Use the dialog box to give this file a
name.

8 Click OK.

The report will be sent to the selected destination in the selected style.

E ICP-MS Report Pad <Read-Only>

File Edit Window Help
~u oy
= & | ;

E Report - C:4ICPCHEM', 14, DATAY ICPDEMD.DY tmpgntrp.txt

Isotope Dilution Report - Summary

File Name = ICPDEMD.D

File Path = C:NICPCHEM\IADATAY

HMethod 2 C:NICPCHEMMINMETHODSADL_T_SHP.H
Acq Time : Har 3 1994 11:33 am

Sample Mame : Cinnamon

Sample Type : Sample

Comments : Sample Data for Spectrum Analysis
Prep Dilution : 1.88

Auto Dilution : Undiluted

Total Dilution : 1.88

Operator Hame: Don Potter

Acq Hode : Spectrum

Bkg File Do

Bkg Rejected Masses: ————————

Interference Correction : OFF

Mass Bias Correction e

mE

Isotope Dilution Report - Summary
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[C]1cP-Ms Report Pad <Read-Onl

File Edt ‘Window Help

= & B

mpqntrp.txt

Isotope Dilution Report - Detailed (Text Only)

File Hame ICPDEMD.D

File Path C:\ICPCHEM\AADATAN

HMethod C:\NICPCHEMAIAMETHODSADL_T_SHP.H
Acq Time Har 3 1994 11:33 am

Sample Hame Cinnamon

Sample Type Sample

Comments Sample Data for Spectrum Analysis
Prep Dilution : 1.88

Auto Dilution : Undiluted
Total Dilution : 1.88
Operator Hame: Don Potter
Acq Hode : Spectrum
Bkg File Do
Bkg Rejected Hasses
Interference Correction : OFF

Mass Bias Correction e

mE

Isotope Dilution Report - Detailed (Text Only)
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Tools Menu

ChemStation provides the tool to generate multiple types of reports for multiple data
files continuously. ChemStation also enables you to select report types and
destinations for the data files you want to report. It is convenient to generate reports
for many data files at once, after you have finished acquiring all data.

DoList

DoList allows you to generate the reports you want to the destination of your choice
for multiple data files. There are many available report options; these include report
type and destination, printing custom reports and updating custom databases, and
running user-specified macros. Report options can be selected in Configure DoList
dialog box. Calibration information used in generating the reports will come from
the current method, but the report settings in DoList selection take precedence over
the report settings in the method.

How to Use DoList?

To select report options that are already available in the DoList, complete the fol-
lowing steps:

Select Top>>Data Analysis.

The Data Analysis menu appears.

Select Data Analysis>>Main Panel.

The ICP-MS Data Analysis window appears, displaying the last data file.
Select Tools>>DoList

The Select a Report Option dialog box appears.
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Select a Report Option ]

FullQ - Summary - Printer.

[T IR - Ratio - Printer

[T ID - Summary - Printer

Go | Can[:t:ll

[T SemiQ - Detailed Txt Only -

Printer

[T Semi0 - Detailed Txt Only - Screen

Select a Report Option Dialog Box

Select the report options you want to generate.

Select at least one report option. If you do not select a report option, this dialog box
closes as you click Go, and no report is generated.

Click Go after you have made your selection(s).

The Multiple File Select dialog box will then appear, allowing selection of one or

more data files for processing.

E Multiple File Select
Directaries: cACPCHEMYINDATA

[rata File Sample Mame
et | |asdemod standard sample 100
ESICPCHEM 7| |icpdemo.d Cinnamon

spectium.d  Cinnamon

. std-blk.d HMO3 Blank.

3 time.d Serm
(L100B07224.B = [urknownd  LiY Ce TIUnknown Sam
(J0o0BO722B.B
(CJo0BO722C.E
[(100B0722D B
(L3 00BO722E.B
(L] 00BO722F B -

Drives:
=1 d

<-Remove |

Files Selected for

oS CPCHEMNTSDAT ANstd-05.d
cACPCHEMMINDAT AN tD-10.d
o CPCHEMATSDAT Avstd-20.d
cACPCHEMYINDATA st D-B0.d

< |

Process Cancel

Help

Multiple File Select Dialog Box
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Move the data files to the right list box by selecting the data files and then
clicking Add.

If you wish to delete data files from the right list box, click Remove after you
select the files in the right list box. You can also add and delete by
double-clicking.List Box (Middle)

Select the data files which are in the current directory appearing in the list box
(left). Selected files appear in the right list box (right).

List Box (Right)

The files selected from the list box (middle) are displayed. To remove the files,
select them in this list box.

Add

Select the file from the list box (middle) and click this button to add it to the list
box (right).

Remove

Select the file you want to delete from the list box (right) and click this button to
remove it from the display.

A series of files can be selected by clicking and dragging to highlight a list of data
file names. Alternatively, the shift key can be used to allow selecting a consecutive
series of data files, whereas the control key can be used to allow selecting a
non-consecutive series of data files.

Process

Click this button to generate reports. ChemStation begins to generate reports
according to your selection.

Cancel

Cancels displaying the files selected for the multiple report and generating the
reports.

7 Click Process to generate reports.

ChemStation begins to generate reports according to your selection.
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Configure DoList

Configure DoList enables you to select the report options for DoList. There are
many available report options including report type and destination, printing custom
reports and updating custom databases, and running user-specified macros.

The DoList configuration is not saved to the method. Rather, it is saved in the file
\icpchem\icpexe\qlistout.ini. This file is overwritten every time the DoList
configuration is changed.

How to Configure DoList?

To configure DoList, complete the following steps:

Select Top>>Data Analysis.

The Data Analysis menu appears.

Select Data Analysis>>Main Panel.

The ICP-MS Data Analysis window appears, displaying the last data file.
Select Tools >> Configure DoList.

The Configure DoList dialog box appears.

Configure Dolist [ %]
Option List Selected Options

Fulld - Summa e Fulld) - Surnrnary - Printer

Fullc) - Semil - Detailed Txt Only - Printer
Fullld - Sumrmary - File IR - Fiatio - Printer

Fulll) - Detailed - Printer 1D - Surnmary - Printer

Fulll) - Detailed Tt Only - Screen | Add -» | Semil - Detailed Txt Only - Screen
Fulld - Detailed Tet Only - Printer
Fulll) - Detailzd Tt Only - File
Fulll) - Print Custom Report )

Fulld - Update Database 4|< RSO
Semill - Detailed - Printer

Semild - Detailed Twt Only - Screen

Semild - Detailed Txt Only - Printer i

Cancel | Help

Configure DoList Dialog Box
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The available report options are displayed in the Options List. These options include
report type and destination, as well as the ability to generate custom reports, update
custom databases, and run user-specified macros.

4 Select the report options to include in the Selected Options list by clicking on an
option in the Options List, then clicking Add.

Up to six options can be selected for inclusion in the Selected Options list. If you
want to remove any of the options from the Selected Options list, select the option to
be removed then click Remove. You can also double-click the appropriate option to
add or delete. Options can be selected only one at a time.

e Option List Box

Select the report options appearing in this list box. Selected options appear in
the Selected Options list box.

* Selected Options List Box

The report options selected from the Option List box are displayed. To remove
the options, select them in this list box. You can select 1- 6 types of option.

* Add

Select the report options from the Option List box and click this button to add
them to the Selected Options list box.

¢ Remove

Select the options you want to delete from the Selected Options list box and
click this button to remove them from the display.

« OK
End setting and close the dialog box.
* Cancel
Cancels setting the configuration DoList.

5 After you finish selecting the report options you desire, click OK.

The options selected will be the options that are subsequently displayed in the Select
a Report Option panel that appears after selecting DoList from the Tools menu.
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DataBase Editor

This chapter explains how to edit the ICP-MS databases which are supplied with the
ChemStation.

Starting the DataBase

Click Start button on the Windows Task bar and select Program>>ICP-MS
ChemStation>>DataBase Editor.
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Select Database

When the database editor is started, the Select database dialog box appears. Several
databases are displayed.

Select database E

argide.db
chloride.db
dcharge.db
dimer.db
element.db
hydride.db
oxide.db

Edit New

Cancel Help

Select database Dialog Box

e Edit

Press this button to edit an existing database. Select a database and press Edit.
The Index dialog box appears.

¢ New

Press this button to create a new database.
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oge
Editing the Database
Atomic Number  Symbaol Name
2 He helium
3 Li lithium
4 Be beryllium
5 B boron
6 C carbon —
7 N nitrogen
8 o] oxygen
9 F fluorine
10 Ne neon
11 Na sodium
12 Mg magnesium
13 Al aluminium
14 Si silicon
15 P phosphorus
16 ) sulfur
17 o] chlorine
18 Ar argon
19 K potassium
20 Ca calcium
21 Sc scandium
22 Ti titanium
23 ¥ vanadium x

Edit | Cut | Paste | 0K | Cancell Help |

Index Dialog Box

» Edit

Pressing Edit after selecting an element or polyatomic molecule brings up the
Molecular Database Editor. The atomic numbers of items that have been edited,
cut, or pasted are preceded by an asterisk (*).

e Cut

Press this button to cut information on the selected element or polyatomic mole-
cule and temporarily store it in the internal buffer. When element.db is selected,
“Cut” is disabled to prevent accidental damage to the elemental database.

e Paste

Press this button to paste the information cut with Cut to the selected atomic
number. When element.db is selected, “Paste” is disabled.

* OK
Displays the Save Database dialog box.
* Cancel

Cancels editing the database.
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Using the Molecular Database Editor

You can enter or change information such as description of elements or polyatomic
molecules in various databases, using the Molecular Database Editor.

Atomic Number: 19 1st lonization Potential: 1339 ey
Element Symbol: 2nd lonization Potential: [31-81 ey
Element Name: |p0tassium | Melting Point: C
~lsotop Boiling Point; |755-5 c

Mass Ratio[%6) Memo:
|39 |93.25B —— =
a0 0.012 Kis in nature and the element reacts j
| | ) readily with oxygen and vigorously with water. K
is stable in slightly acidic solution. Normally, it is

|4] difficult to determine by ICP-MS at trace levels.
Itis tially isotopic and the main

i pe is subject to severe interference from
3BArH. Where ppt levels of K need to be

determined, e.g. in icond reagents, the
|_ |_ ShieldTorch system with a cooler plasma should
be used.
. IE
C_|E
C_IE
| |
0K | Cancel | Help |

doiin..| A HP Che..| = 1cPms.. | BicPHs...| ZEMicwso..| B united .| (B untited .| Index - ele... | Molecular ... |

Molecular Database Editor

* OK

Sets the contents displayed on the screen. After clicking OK, the Save Database
dialog box appears.

e (Cancel

Cancels editing the element/polyatomic molecule database.

17-5



Agilent 7500 ICP-MS ChemStation Operator’s Manual
DataBase Editor

Save Database

Save Database Ed
element.db

argide.db
chloride.dh
dcharge.db
dimer.dh
element.dh
hydride.db
oxide.dh

1] .4 Cancel

Help |

Save Database Dialog Box

« OK

Select an existing database from the list or enter a new database name and click
OK to update the database.

¢ Cancel

Cancels saving the database.
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Installing the Agilent 7500
ChemStation Software (Windows XP)

This section explains how to set up the computer and install the ChemStation
software G1834B (Rev. B.02.00 or later) for Windows XP.

Many computers have voltage selection switches, check for the correct
setting according to your local supply before inserting the power cord.

Confirm the instrument is in shutdown mode before installing ChemStation. If
instrument is in standby mode, Put the instrument into Shutdown mode via the
ChemStation before installing ChemStation because it is necessary to turn the
instrument power on to download the firmware after installing the ChemStation.

The setup procedure in this section is a typical example. The procedure depends on
the computer and printer.

Windows XP Configuration

If the O/S is Windows 2000 / XP selectable install Windows XP.

The partition for the ChemStation should be NTFS format.
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Windows XP Configuration
1 Turn on the computer and check the following BIOS settings.

* Power setting: Disabled (for example: Auto Suspend Timeout, Hard Drive
Timeout, Modem Ring)

e Plug and Play: Enable

NOTE All items will not always appear.

NOTE Refer to the computer’s manual for the BIOS setting.

Following is a typical example.

Select F2 (F8 for VL420, F10 for Evo D510) during computer initialization, check
that the following settings are true. BIOS settings need not be changed for the D530.

Table 18-1 BIOS Settings for Vectra VL400

Items Setting

Power >> Auto Suspend Timeout  Disabled
Power >> Modem Ring Disabled
Advanced > Plug & Play O/S Yes

Table 18-2 BIOS Settings for Vectra VL420

Items Setting

Main >> PnP OS YES

Table 18-3 BIOS Settings for Evo D510

Items Setting
Power >> Hard Drive Timeout Never
Power >> System Timeout Never

Exit and save the settings.
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Start Windows XP.

The first time Windows XP is started, the setup wizard appears. Follow the
instructions.

When you have completed the wizard steps, the computer will automatically restart.

Logon as Administrator.

User name: Administrator
Password: 3000hanover or blank
(Depending on the computer)

Setting display
Double-click Display in the Control Panel.
Select the Theme tab and confirm the following settings:

Theme Windows XP

Select the Screen Saver tab and confirm the following settings:

Screen Saver None

Select the Power button and confirm the following settings.

Turn off monitor Never
Turn off hard disks Never
System standby Never

Select the Sertings tab in Display Properties and confirm the following settings:

Screen resolution 1280 by 1024 pixels
Color quality Medium (16 bit)

Select the Advanced button in the Setting tab, and confirm the following settings.

Screen refresh rate 75 Hertz
* If 75 Hertz does not work correctly, select OS default setting.

Setting taskbar

Double-click Taskbar and Start Menu in the Control Panel.
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Select the Start Menu tab, and select the Start Menu.
Click OK.

Taskbar and Start Menu Properties

Tagkbar | Start Menu |

i

Select this menu style for easy access to the
Internet, e-mail, and your favorite programs.

() Classic Start menu

Select thiz option to use the menu style from
eatlier versions of Windows.

6 Folder Options
Right-click Start and open Explore.
Select Tools>>Folder Options.

Select the View tab and confirm the following settings:

Select Do not show hidden files and folders
Set ON Hide file extensions for known file types
Set ON Hyde protected operating system files

Set OFF Use simple file sharing

7 Format Day/Time
Double click the Regional and Language Options icon in the Control Panel.

Click the Customize button in the Regional and Language Options.
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Select the Date tab and select MM/dd/yyyy in the Short Date Style box.

Customize Regional Options [? [1_(|

Mumbers | Currency | Time |Dale |

Calendar
When a bwo-digit year is entered, interpret it as a pear between:

[ we [ 8

Short date
Shart date sample: |05msx2003 |

Short date format: |MM.-/dd.-/yyw v |
Date separator:
Long date

Long date sample: |Thursday, May 08, 2003 |

Long dale fomat [ ddcd, MMMM dd. sy v|

Cancel

Select the Time tab and select HH:mm:ss.

Customize Regional Options

Murmbers Eunencyl Time: ‘Dale

Sample

Time sample: 06:14:04

Time farmat: HH:mm: sz

Time separator:

AM symbal: AM E¥

Ptd symbaol: Phd w

Tirne farmat notation

h=hour m=minute =z=sgecond t=amorpm

hi=12 hour
H =24 hour

b, mm, 53 = lzading zemo
h. m, & = no leading zero
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Click on the Number tab and Select “.” (Dot) in the Decimal Symbol box.

Customize Regional Options

Humbers | Curency | Time || Date

Sample

Positive: |123.456.782.00 Negative: |-123.436.783.00

Decimal symbal:
Mo. of digits after decimal 2

Diigit grouping symbaol:

£ | | £

Digit grouping: 123,456,789

MNegative sign symbol:

<

MNegative number format: 11
Drizplay leading zeros: v

List zeparator;

< | L] =] &

Measurement system: LS.

Cancel

Click OK.

Logon to Support, Chemist, and User. And set the same setting of step 4 through
step 7.

Internet Protocol (TCP / IP) Properties

1 Logon as Administrator.

2 Double click Network Connections icon in the Control Panel.
3 Right click Local Area Connection, select Properties.

4 Select Internet Protocol (TCP / IP), select Properties.

5 Input the following information for a simple direct connection.

IP address : 192.168.1.127
Subnet mask : 255.255.255.0
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—- Local Area Connection Properties

Internet Protocol (TCP/IP) Properties

General |Authanli:alinn Advanced General |

Connect using;

You can get IP settings assigned automatically if your netwark, supports
| B8 Irtsl(FY) PROA00YM Network Comnestion |

this capability. Otherwize, you need to ask your netwark, administrator for

the appropriate [P settings.

() Obtain an IP address automatically
Thiz connection uzes the following items: (@ Use the following |P sddress:
&l "
Qﬁ.heml for Mlcmsnfl Nelwurks IP address 192 188 1 127
g File and Printer Sharing for Microsoft Networks

B} (105 Packet Scheduler

Subnet mask: 285 286 0285 . 0
7
Description (3) Use the following DNS server addiesses
Trarsmizsion Control Protocol/Intermnet Protocol. The: default

wide area network protocol that provides communication

Preferred DMS server:
across diverse interconnected netwarks.

Altemate DNS sarver, l:l

[[] Show icon in notification area when connected

6 Click Advanced button, select WINS tab, then select ON the Enable LMHOSTS
lookup.

Advanced TCP/IP Settings

IP Settings | DNS |\'\"'|NS ‘Dpllnns

wiMS addresses, in order of use:

IFLMHOSTS lookup is enabled, it applies to all connections for which
TCP/IP is enabled

Enable LMHOSTS lookup

Import LMHOSTS. ..
MetBI0S setting
(& Default:
Use MetBI0S setting from the DHCP server. IF static P address is

used or the DHCP server does not provide MetBIOS setting,
enahle NetBI0S over TCP/AP

() Enable MetBIOS over TCPAP
() Digable NetBIOS aver TCPAP

7 Click OK.
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NOTE If you connect the instrument to the local network, you will need to talk with the
network administrator. You may want to call your local ICP-MS tech support team
for additional assistance.

To connect to site LAN, you are expected to understand the Windows XP operating
system and TCP/IP networking, such as host name, IP address, subnet mask settings.
You should also be familiar with the particular hardware devices and configurations
of your organization's local area network.

Agilent Technologies is not responsible for any software problems, LAN
configuration conflicts or performance problems that may result when a system is
connected to a non-isolated LAN.

Creating User Account

Creating User Account as follows:

User Name Description Password Password property Group
Support Product Support HPCE Select Password never expires Administrators
check box only. Do not select other
check boxes.
Chemist ChemStation Chemist hp Select Password never expires Power Users
check box only. Do not select other
check boxes.
User ChemStation User Select Password never expires Users
check box only. Do not select other
check boxes.
Administrator  (keep the displayed 3000hanover Select Password never expires Administrators
description.) check box only. Do not select other
check boxes.

To create or modify the user account, complete the following steps;
1 Logon as Administrator.
2 Select Administrative Tools>>Computer Management in the Control Panel.

3 Select Local Users and Groups>>Users in the left area of the Computer
Management.
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Right-click the user name, then select Set Password and set the password for
each user name.

To create a new user account, select Action>>New User menu in the Computer
Management.

Right-click the user name, then select Set Properties.

Enter the Description and set the password properties.

Select Member Of tab, then click Add button.

Click Advanced button in Select Groups.

Click Find Now button, then select the group name and click OK.

Close the Computer Management after setting the users.

When create a new user, set the same setting of section 4 through section 7.

The local user account in this section is a typical example. The information contained
in this section is subject to change without notice.
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I/0 Library Setup

1 Insert Agilent ICP-MS ChemStation System disk into CD-ROM Drive.

Internet Explorer automatically appears. Click SICL Installation.

fle ot ew Fgeortes Tooks e

Qu- © H @G Lo frronn @ra @ 353

8] § oo bim v s

Agilent Technalogies

Agilent ICP-MS/ G1834B ICP-MS ChemStation Rev.B.03.00

Readme
s Datailed Information About Procedures and System Regqurements Needed for This Revision.
Installation Procedurs
+ Explaing how 12 install ChemStation
SICL Installation
« The Communication Driver For ChemStation
Agilent BootP Service Installation
» Cinly Rigquined for LAN (Ethemet) Communication Interace
Macromedia Flash Player

+ Macromedia Flash Player i3 necessary to play the movie of orcline help.  Clek Hers 1o instal
Macromedia Flash Player.

ICP-MS Chem3Station Installation

HOTE
« Confim the instnament is in Shutdown made before instaling the ChemStation. i the instnament

i i standby mode, pt the imstrumest et Shitdown mode
v Usirs of Windaws 2000 and Windaws 3P Prafssianal must first 1og in &5 an Adeninistratar
{computer system administrator) to install the ChemStation
» 5o 1200 by 1124 niwals % the Strann mask dion

2 Click Open.

File Download 7

9 Some files can harm your computer. If the file information below
\'/ looks suspicious, or you 4o hot fully biust the source, do not opsn of
save this file.
File name: setup exe
File type:  Application
From: E:NSICL
/8 This type of file could harm your computer i it contains
maliciouss code.

Wwiould you like to open the Kl o1 save it to your computer?

[ open ][ save ][ concel ][ Maelra
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3 InstallShield Wizard
Click Next or Yes

InstaliShield Wizard 3
Agilent 10 Libraries L.02.01.00

This wizard will install the Agilent 10 Libraries version
L.02.01.00.

This includes SICL, Y154, and the Agilent 10 Config utility

Cancel

Agilent 10
License Agreement

Pleass rsad this Licenss Aarssment carefull.

WTTENTION: USE OF THE SOFTWARE IS SUBJECT TO THE AGILEMT SOFTWARE A
LICEMSE TERMS SET FORTH BELOW. USING THE SOFTWARE INDICATES YOUR
ACCEPTANCE OF THESE LICEMSE TERMS. IF vOU DO NOT ACCEPT THESE

LICENSE TERMS, vOU MaY RETURN THE SOFTWARE FOR A FULL REFUND. IF

THE SOFTWARE 15 BUNDLED %ITH ANOTHER PRODLCT, vOU M&Y RETURN

THE ENTIRE UNUSED PRODUCT FOR & FULL REFUND.

AGILENT SOFTWARE LICENSE TERMS

The following License Terms govern your use of the accompanying Software unless pou

Do you accept the tems of this License Agreement? | you choose Me', setup will close. Ta
install the [0 Libraries, you must accept this agreement

<Back Yes Mo

InstallShield Wizard

Agilent 10 Libraries L.02.01.00
Readme Information

*fou can also view the readme file after installation is complete.

Agilent |0 Libraries for Windows ~
Wersion L.0Z2.01.00

This fle contains the following
* General Information
* New Features and Changss
* Fixes
*Issues
* Contact Support
* Downloading the L stest Version of the Agilent 10 Libraries

< Back Cancel
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4 Select Installation Option

Select Full Installation. Then Click Next

InstallShield Wizard

Agilent 10 Libraries L.02.01.00
Select the Installation Option 2

E3

See the Agilent |0 Libraries Installation and Cenfiguration Guide (avalable on the CD or at
it . agilent comfindiokb] for detas

Full Instalation

Q Irustall the: Full Agilent 10 Libraries with recommended options for your
computer,
Runtime [nstallation
Istall oy the: runiime companents of the Agilent 10 Libraries with
recommended aptions far your computer.
Custom Installation

@ Select individual companents of the Agilent 10 Libraries for installation

< Back Cancel

5 Current Setting

Click Next

InstaliShield Wizard 3]
Agilent 10 Libraries L 02.01.00
Cunent Settings =2 L
S

Fleview the cutent instalation seftings belaw
Click Back' if you want ta change them.
Click Next' to praceed with copying fles.

Curntsnt Settings

The following camponents wil be installed:
Aglent SICL
Adllent VISA as primary Y154
GPIE VX support for Agilent Command Modules
E8491 ¥ Support

(Agilent 101 Libraries will bs installed in the following paths:

SICL:  C:\Program Files\Agilent\|D Libraries
WISA: C:\Prodram FileshWISAwinnt

< Back

Cancel |

Installation status is shown. Wait until installation has completed.
6 Installation Completion

When the installation is complete, the following dialog box will appear.
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Select [RUN 10 Config]. And Click Finish.

InstallShield Wizard

Agilent 10 Libraries have been successfully
installed_

You must run Agilent 10 Corfig befors you can uss the |0
Libraries. After installation, Agilent 0 Config is avaikable from
the 10 ican on the taskbar

™ Wiew Readme.

[ Fun |0 Config.

To configure |0 hardware that requires a shutdonn, cick
“Finish!, power down your computer, install the hardware,
rebaat and then run 10 Canfig.

To configure |0 hardware that daes not require a shutdawn,
plugitin. If it doss not aute-configure, check the Run 10
Config! box and then click Finish' and configure the hardware,

Finish

7 10 Config
Following dialog box will appear. Click [Auto Config].

10 Libraries Configuration - 10 Config

fle options Help

0 Config configures and edits Agient 10 intettaces
- Ta configure a new interface, select the interface in Bvailable Interface Types' and click Configure!
- To edit a confiued interface, sslect the interface in ‘Configured Interfaces' and click ‘Edit
- Ta automatically configure the interfaces idenified with ™, click ‘Auto Config!

Awailable Interface Types Configured Interfaces

VIS4 Type _ Interface Deseription YISAName  SICL Hame

ASAL 5232 COM Parts * futa Config
ASRL IS4 LAN Client (e.g. E5810)

GFIB “42350 PLI GFIE Card

GPIB 32341154 GPIE Card Ok
GFIB 2357 USE to GFIB

GFIB IS4 LAN Client (e.g. E5810)

GRIBYX  GRIBV Command Module Help
TEFIF “LAN Client (LEM Istruments)

] “EB431 IEEE-13594 to Wil

n/a LAN Server (FC as Server]

= N | I =

*NOTE: Auta Config will configure interfaces identified with an =

Following message will appear. Click OK.

10 Libraries Configuration

1t is highly recommended that you check each interface that was just added ko make sure it is correct,
NOTE: 'Auto Config' will not automatically configure WISA LAN Client. You must manually configure this interface
‘Auto Config" will not remove any interfaces that are no longer installed in your computer. Y¥ou must manually remove these yourself,

Also note that if you have an 82341 1SA GPIE card, it is no longer added automatically, It must be manually configured.
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BootP Service Setup

When GPIB is used skip this BootP Service Setup. Configure GPIB see page 18-36.

1 Click Agilent BootP Service Installation.

5 it Internet Dxplorer
fle ot ew Fgeortes Tooks e

Qua v D ¥ 3] b Psewe Jrrmns @ua @ (23-

8] § oo bim v s

Agilent Technalogies

Agilent ICP-MS/ G1834B ICP-MS ChemStation Rev.B.03.00

Readme
s Datailed Information About Procedures and System Regqurements Needed for This Revision.
Installation Procedurs
+ Explaing how 12 install ChemStation
SICL Installation
« The Communication Driver For ChemStation
Agilent BootP Service Installation
» Cinly Rigquined for LAN (Ethemet) Communication Interace
Macromedia Flash Player

+ Macromedia Flash Player i3 necessary to play the movie of orcline help.  Clek Hers 1o instal
Macromedia Flash Player.

ICP-MS Chem3Station Installation

HOTE
Confim the instnament is in Shutdown mode before instaling the ChemStation. i the instnament

tandby mode, pu the imstrument o Shutdown mode
nal st first log i

2 Click Open.

File Download

9 Some files can harm your computer. If the file information below
\'/ looks suspicious, or you 4o hot fully biust the source, do not opsn of
save this file.
File name: Agilent Bootp Service.sxe
File type:  Application
From: E:NBOOTR
/8 This type of file could harm your computer i it contains
maliciouss code.

Wwiould you like to open the Kl o1 save it to your computer?

[ open ][ save ][ concel ][ Maelra
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3 Installation Wizard will appears.
Click Next or Yes.

Agilent Bootp Service Installation

Welcome to the InstallShield Wizard for Agilent Bootp Se

InstallShield < Back Cancel

Agilent Bootp Service Installation

License Agreement

TERMS. IF¥OU DO NOT AGREE TO ALL OF THESE TERMS, DO NOT INSTALL THE
SOFTWARE TO YOUR SYSTEM,

Agilent Technalogies Software License Tems

The fellawing License Teims govem your use of the accompanying Software unless you have
5 separate signed aarssment with Agilent Tschnologies.

License Grant. Agient Technologies arants you a licenss ta Uss ane copy of the Software.
"se" means storing, loading, instaling, executing or displaying the Software. You may nat
madify the Software or disable any licensing or contral features of the Software, |f the
Software is icensed for "concurrent use”, yau may not llow mare than the masimum number
of authorized users ta s the Software concunenty

InstallShield < Back Yes Mo

Installation status is shown. Wait until installation has completed.

4 The Bootp Settings dialog box appears.
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5 Select Maintain bootp tabfile?, enter the value of the Subnet mask, then click
Launch Manager.

Subnet mask:255.255.255.0

Keep the displayed location of the Bootptab File Location.

Bootp Settings ...

Eootptab File Location:

Default Settings

Submet mask:

Gateway:

" Creats template bootp tabile? Q
(3 Maintain bootp tabfils? Launch Manager

I~ Do you want to log bootp requests?

Bootplag File Location:

C:\Program Files\Co .

255 285 | 255 o

Cancel | bep |

The BootP Manager appears.

Bootp Manager ...

Hardwars Address | Host Name [ 1P &ddress | Comment [ SubnetMask [ Gateway

Add | Exit Manager

6 Click Add button.

7 Enter the parameters.

MAC Address:  Enter the MAC Address of the Agilent 7500. Refer to the next

Host Name:

IP Address:

step to know the MAC Address.
any name

192.168.1.128 (default)

Subnet Mask: 255.255.255.0 (default)
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Add Bootp E i
ootp Entry ] The value specific

/to our ICP-MS.
Host Name CI —

IP Address 192 . 168 1 128

- I
Subriet Mask 25 . 285 2860

Giateway 0. 0.0 0

Ok, Cancel | bep |

After installing the ChemStation software, you must set the same IP address in the
ICP-MS Configuration Window as set in the Bootp configuration window.

The Host Name must be entered.
Host name is restricted to the following characters only:
alphabet (A-Z), digits (0-9), and hyphen (-).
No distinction is made between upper and lower case. The first character must be an
alpha character. The last character must not be a hyphen.

If a paper notification of the MAC Address is not attached, complete the
following steps to get the MAC Address.

1 Select Maintain bootp tabfile?.

2 Select Do you want to log bootp requests?. Keep the displayed location of the
Bootplog File Location.

3 Enter the Subnet mask (255.255.255.0).

18-18



NOTE

Agilent 7500 ICP-MS ChemStation Operator’s Manual

Installing the Agilent 7500 ChemStation Software (Windows XP)

Bootp Settings ... E”E‘El

" Create template bootp tabile?
@ Maintain bootp tabfile? Launch Manager

Bootptab File Location: C:\Pragram Files\Co

¥ Do pou want to log bootp requests?

Boatplag File Location: C:\Program Files\Co

Default Settings

Subret mask: 255 . 255 . 256 . 0
Gateway: r

ok Cancel ‘ Help |

4 Click OK.

5 Reboot the computer.

If the PC and the ICP-MS is connected to site LAN, disconnect the cabel from site
LAN. This will avoid to have incorrect MAC Address from another hardware.

6 Logon the computer as Support.

7 Turn off the power of the Agilent 7500, then turn on the power.

8 Right-click Start button, then select Explore.

9 Select C:\ProgramFiles\CommonFiles\AgilentShared\BootP\bin\logfile.
Right-click logfile, select Open. Select Notepad in Open With screen, then click
OK. MAC Address is shown after “Hardware Address” in the Notepad. MAC

Address of the Agilent 7500 starts with “0060BO....”.

] logfile - Notepad

File Edit Format Wiew Help

04 /09,03 11:08:57 AM

Status: BOOTP Reguest received at outer most Tayer

Status: BOOTP Reguest received from hardware address: 0060BODDZOSL
Erraor: Hardware address not found in BOOTPTAE: Q060EODD20ST
Status: BOOTP Request finished processing at outer most layer

Bk

10 Select Start>>All Programs>>Agilent BootP Service>>Edit BootP Settings,
then click Launch Manager button. Click Add in the Bootp Manager. Copy and
paste the MAC Address from the logfile. Enter the Host Name, the IP Address,
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and the Subnet mask. Refer to the earlier steps.

11 After setting, return to the Bootp Settings. Remove check at Do you want to log
bootp requests?.

Close the Bootp Settings.

Reboot the computer.

Reboot the computer after changing the Bootp Settings.

If you connect the instrument to the local network, you will need to talk with the
network administrator. You may want to call your local ICP-MS tech support team
for additional assistance.

To connect to site LAN, you are expected to understand the Windows XP operating
system and TCP/IP networking, such as host name, IP address, subnet mask settings.
You should also be familiar with the particular hardware devices and configurations
of your organization's local area network.

Agilent Technologies is not responsible for any software problems, LAN
configuration conflicts or performance problems that may result when a system is
connected to a non-isolated LAN.
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Printer Settings

This section describes the printer setting.

The printer setting will execute automatically, when you connect the printer and the
computer with the cable and turn on the power. If the printer setting does not
execute automatically, complete the following steps to setup the printer.

Use the printer driver included in the Windows XP.

Go to Start>>Printers and Faxes.
The Printers and Faxes screen appears.

Delete the HP Laser Jet 4000 PCL5e and the HP Laser Jet; if these printer
drivers are pre installed.

Double-click Add Printer.

The Add Printer Wizard appears. Click Next.

Add Printer, Wizard

Welcome to the Add Printer
. Wizard

This wizard helps you install a printer or make printer
Connechons

If you have & Plug and Play printer that connects
.‘_1‘) thiough 2 USE part (or any other hot pluggable
T pon, such a3 IEEE 1394, infrared, and 50 o). you
o ol need t e this wizsrd. Clck Cancel 1o
close the wizard, and then plug the printer's cable
ifto your computer or point the printer toward your
compLter's nfrared port, and tuin the printer on
Windlowss will automaticall install the printet for you

To continue, click Next
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4 Select Local printer and remove check at Automatically detect and install my Plug
and Play printer. Then click Next.

Add Printer, Wizand

Local or Network Printer

The wizard nesds to know which type of printer to sst up. Q/

Select the option that describss the printer you want to use:
(® Local printer attached to this computer
[] Automatically detect and install my Plug and Play printer

(O A network printer, or a printer attached to another computer

& Tosetup anetwork printer that is not attached to a print server,
‘_1) use the "Local printer” option

< Back Mext > Cancel

5 Depending on the cable attached to the printer, the selection of Printer Port is
variable. If the attached cable is a Printer Cable, select LPT1 and click Next.

Add Printer, Wizard

Select a Printer Port

Computers communicats with printers tough ports. Q:’

Select the port you want your printer ta use. [Fthe port is nt listed, you can create a
new port,

[OJEYUENCTLPAEL Y] P11 (Recommended Frinter Poit]

Note: Mast computers use the LPT1: port to commuricate with a local printer.
The conneetor for this port shauld look something ke this

N
“/v

() Create a new poit:

<Back || Wet> | [ Cancel
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6 Select the printer name and click Next.

Install Printer Software

The manulacturer and model determing which printer software to use Q/
L Selsct the manufcturer and mods of your prinksr. 16 peur printer came vith sn installation
{22 disk, cick Have Disk. If your priner i ot sted, cormult your printer documentation for
cempatils printer softvsre
Manufacturer A || Frinters
ATET S ATRT 4700475
Brather S ATAT 4730478
Bul
Canon

Citizen 3

[k This driver is digitally signed,

[windows Update | [ Have Disk.. |
el b S

[ <Back | Hews | [ Camcel |

7 Select Yes.

Add

er Wizard

Mame Your Printer
You must assian a name to this printer Q‘:’

Type a name for this printer. Because some progiams da not suppott printer and sarver

name combinatians of mere than 31 characters, it is best to keep the name as short as
possible

PBrinter name;

HF Lases)et 4000 Series PCL B

Do you want to uss this printer s the default printer?
®yes
Oho

< Back Next > Cancel

8 Select Do not share this printer.
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9 Select Yes or No and click Next.
If you select Yes, confirm Test Page.

Add Printer, Wizard

Print Test Page O
To confirm that th printer is installed properly, you can print a test page Q’/

Do you w15 piint 5 test pans?
©ed
OMe

[ <Back | Hews | [ Camcel |

10 Click Finish to complete driver installation.

Then printer driver is now installed.

11 Right-click the appropriate printer in the printer window, then select properties.

12 Select Security tab. Select Everyone in the Group or user name. Select Allow
check box of Print, Manage Printers, and Manage Documents.

& HP Laser.Jet 4050 Series PCL 6 Properties E|E‘

General | Sharing | Parts || Advanced | Color Management | Secuity | NT Foms | Configure
Group of user names

m Administrators [CHEMS TATIONON Wadministrators)
€7 CREATOR OWMNER
€7 Everyone

€77 Power Users ([CHEMS TATIONOTWPower Users]

Preimissions for Everyone Allow

Deny
Print 0
Manage Prirters O
Manage Documents v O
Special Permissions
For special pemissions of for advanced settings,
click Advanced &

ok ][ cancel | [ Apph |

13 Click OK.
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Installing the FlashPlayer

Macromedia Flash Player is necessary to play the movies in the on-line help.
1 Insert Agilent ICP-MS ChemStation System disk into CD-ROM Drive.

Internet Explorer automatically appears. Click Macromedia Flash Player.

Qu- © H @G Lo frronn @ra @ 353

& £ A docserdjrdn bim v s

3 igllant ICP-MS - Microsoft Intarnet xplorer EEX
Bl £t Yew Fgvorkes Took peb i

Agilent Technalogies

Agilent ICP-MS/ G1834B ICP-MS ChemStation Rev.B.03.00

Readme
s Datailed Information About Procedures and System Regqurements Needed for This Revision.
Installation Procedurs
+ Explaing how 1o instsl ChemStation
SICL Installation
e The Communication Driver For ChemStation
Agilent BootP Service Installation
» Cinly Rigquined for LAN (Ethemet) Communication Interace
Macromedia Flash Player

+ Macromedia Flash Player is necessary to play the movie of on-line help.  Clek Hers 1o instal
Macromedia Flash Player.

ICP-MS Chem3Station Installation
MOTE

« Confim the instnament is in Shutdown mode before instaling the ChemStation. i the instnament
i standby mods, pot the imstrumest et Shitdown mode

sors of Windaws 2000 and Windaws YP Prafossianal must fist log in a5 an Adeinistratar
omputer system administrator) to install the ChemStation
» 5o 1200 by 1124 niwals % the Strann mask dion

2 Click Open.

FlashPlayer is now installed.

File Download &\

|9y Some files can haim your computer, If the file information betor
\-/ looks suspicious, ar you do not fully rust the source, da not open o
save this file
File name: Install Flash Flayer 7.msi
File type:  Windaws Installer Package
Fiom  E:imacromedia

/8 This type of file could harm your computer i it contains
maliciouss code.

Wwiould you like to open the Kl o1 save it to your computer?

[ open ][ save ][ concel ][ Maelra
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Installing the Agilent 7500 ChemStation
Software

Before installing the ICP-MS ChemStation software, the followings must be
installed.

- Microsoft Windows XP Service Pack 2

- SICL driver (I/O Libraries ver. L.02.01.00 or later)

- Agilent BootP Service

- Internet Explorer 6 Service Pack 1

To use the LC/GC ChemStation, install the LC/GC ChemStation before installing the
ICP-MS ChemStation, or without installing the chromatographic software.

200 MB or more (hard disk space) is required to install the ChemStation Software.

Confirm the instrument is in shutdown mode before installing ChemStation. If
instrument is in standby mode, Put the instrument into Shutdown mode via the
ChemsStation before installing ChemStation because it is necessary to turn the
instrument power on to download the firmware after installing the ChemStation.
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1 Insert the ICP-MS ChemStation System disk into the CD-ROM drive.

Internet Explorer automatically appears. Click ICP-MS ChemStation Installation.

2 Agilant IP-M5 - M
Ble € Yew Fgerkes Tock feb

£ . ‘BER ~ ot
Qus - © - [x] [2] @ Prowa 5

8] § oo bim

Agilent Technalogies

Agilent ICP-MS/ G1834B ICP-MS ChemStation Rev.B.03.00

Readme
s Datailed Information About Procedures and System Regqurements Needed for This Revision.
Installation Procedurs
+ Explaing how 12 install ChemStation
SICL Installation
« The Communication Driver For ChemStation
Agilent BootP Service Installation
» Cinly Rigquined for LAN (Ethemet) Communication Interace
Macromedia Flash Player

+ Macromedia Flash Player is necesasry to play the movie of on-ling help.  Chek Hers 1o insta
Macromedia Flash Player.

ICP-MS Chem3Station Installation

HOTE

« Confim the instumant is in Shutdawn mods befors instaling the ChamStation. he instnamars
i i slandby mode, put the instrumenit o Shutdown mode

v Usirs of Windaws 2000 and Windaws 3P Prafssianal must first 1og in &5 an Adeninistratar
{computer system administrator) to install the ChemStation

» 5o 1200 by 1124 niwals % the Strann mask dion

2 Click Open

L ? Some files can harm your computer. If the file information below
\-/ looks suspicious, or you 4o hot fully biust the source, do not opsn of
save this file.
File name: setup exe
File type:  Application
From: E:NG1834E
/8 This type of file could harm your computer i it contains
maliciouss code.

Wwiould you like to open the Kl o1 save it to your computer?

[ open ][ save ][ concel ][ Maelra
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3 Click Next

InstaliShield Wizard E

Welcome to the InstallShield Wizard for ICF-MS
- ChemStation

The InstalS hield® Wizard wil install ICF-M5 ChemStation
on your computer. Ta continue, click Mext

Cancel

4 Registration dialog box appears.

Enter the User Name and the Company Name.
Input Reg# that is in the registration pack, then click Next.

InstallShield Wizard

Customer Information w
Please enter your information.

Please enter your name, the name of the company for which you work and the product
registration nUmber

User Mame
Company Name

Fiegstration Mo.:

<Back | | cancel |

5 Select Hardware type, then click Next.

InstallShield Wizard

Select Hardware type

Pleass select Hardware type of ICP-MS

& haient 7500 [UAN interfacef
" Agilent 7500 (GPIB Interface)

< Back Mext » Cancel
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6 Select the destination folder, then click Next.

InstallShield Wizard

Choose Destination Location
Select folder where Setup will install files. =

Setup will install ICP-MS ChemStation in the following folder.

Tavinstall to this folder, click Nest. To install to a different folder, click Browse and select
another folder.

Destination Folder

C:HCPCHEMY Browse:

< Back

Cancel |

NOTE

If the ChemStaiton is already installed, this screen does not appear.

7 Backup ChemStation Files dialog box appears.

InstallShield Wizard

Backup ChemStation Files

Create backup files of the current ChemStation files.

IV Treate backup files}

< Back Mext > Cancel

NOTE

If the ChemStaiton is not installed yet, this screen does not appear.

Please make a backup of the existing ChemStation. To backup the existing

ChemStation, check Create backup files and click Next. (When Create backup files
is checked, specify the directory to be backed up in the next step.) If the PC hard
disk does not have enough free space, remove check from Create backup files and
click Next. In this case, files in the ICPCHEM folder will be deleted or overwritten.
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8 Start Copying Files dialog box appears.

InstallShield Wizard

Start Copying Files
Fleview sefiings before copying files I -
Setup has enough information to start capying the pragram fss. If you want to review or

change any settings, click Back, If pou are satisfied with the setings, click Nex! to begin
copying files.

Curntsnt Settings

Target diecton:
CMCPCHEM

Hardware Type:
Agilent 7500 [LAN Interface)

Companent(s) to be installed:
CP-M% ChemStation Frogram Files
Shared Files

<Back Cancel

Click Next.

9 Follow the displayed message, install the ChemStation software and Help files.
After the installation, the Option Software dialog box appears.

= Option Software EI

To add or remove an option software, click the check box.

Option Software:

[ Inteligent Sequence

Registiation No:

[ ICP-MS I515 Software

Registration Mo.:

[ ICP-MS Chiomatoaraphic Software

Registiation No:

[ User Access Control Pack

Registration Mo.:

oK. Cancel

Select the optional software, which is to be added and enter the registration numbers
they are in the registration pack if purchased.
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10 Click OK, then ICP-MS configuration dialog box appears.

- ICP-MS Configuration ]
I Offline Instrument
Lan Prahibhed basses
|P Address: 192. 168 1. 128 14 16 17 18 13
Remote Start 2 E3 8 40 41
L EM Prateciion

‘o e et S I futo setting of inte ime in analog mode

Sample Introduction GC Mode:

Type: Mode: GENERAL.QCC
[PerstaticPume <]
= [ o
[ =
1515 Application: r
|
Autosampler Miscellaneous.
5 Setup.

Reset s Default Cancel Help
Check the ICP-MS Configuration and then click the Save button to save the
configuration.

NOTE The IP address must be the same as set in the Bootp configuration window.

11 Insert G1833-60840 Parameter Disk Assy into Floppy disk driver and click OK.

Install Tune Files E\
Please ingert "Tuning Data Disk'
or specify the path.
Path:
|A'\ Browse...

Cancel

12 Click Yes if you need the “Installation Checkout Method”.

\‘:’/ Would you like ko install Tnstallation Checkout Methads'?

] w

13 The Readme.txt appear. Read the Readme.txt and Exit the Readme.txt.
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The message asking for the Agilent 7500 to be placed in Shutdown mode is
displayed. Click OK.

Information

j ) After frishing the nstallstion, newer fimwars shouid be donrloadsd.
~ Please switch ICP-MS Main frame ko shubdown mode before starting the Chem3tation.

If the instrument is not in shutdown mode, press the shutdown switch on the
underside of the right instrument cover. The instrument transfers to shutdown mode
(it takes approximately 5 minutes). When it is in shutdown mode, the status LED
indicator on the cover turns off.

Reboot the computer.
Install the Patch File if necessary. Refer to page 18-35.

Select Start>>All Programs>>ICP-MS ChemStation>>Edit hosts. Enter the IP
Address and the Host Name of Agilent 7500 which is setup in the Bootp Service.
Save the hosts file.

B hosts - Notepad g@@l

File Edit Format Wiew Help
Copyright <) 1993-1999 Microsoft Corp.

This 95 a sample HOSTS file used by Microsoft TCR/IP for windows.

This file contains the mapp"lnas of IP addresses to host names. Each
entr'%/ should be kept on an individual Tine. The IP address should

be placed in the first column followed by the corresponding host name.
The IP address and the host name should ge separated by at Teast one
space.

Additiunaﬂ{, comments (such as these) may be inserted on individual
Tines or following the machine name denoted by a '#' symbol.

For example:

FHFEFEFEFE R EFEE R RS

102.54.94,97 rhino. acme. com # source server
38.25.63.10 ¥, acme. com # x <lient host

127.0.0.1 localhost
192.168.1.128 ICPMSOL

Reboot the computer.

Turn off the power of the Agilent 7500. Confirm the cable connection between
the Agilent 7500 and the computer. Then turn on the Agilent 7500.

After restarting the computer, turn off and turn on the Agilent 7500.
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Start the ICP-MS ChemStation and download the firmware.
Double click ICP-MS Top.

When the ICP-MS Top window appears, download of the firmware starts
automatically. (it takes approximately 10minutes)

Go to standby mode.

Select Vacuum>>Vacuum ON from the ICP-MS Instrument Control window to go
to standby mode.

Do not specify *.B, *.D, *.M, *.C, or long file names as ChemStation installation
destinations. If these are specified, there is a possibility that the various methods,
data, data batch, and calibration can not be loaded.

Initialization of a Tune File to the Factory
Default Condition

The following procedure allows initialization of a tune file to the factory default
condition.

Select Top window >> Instrument >> Tuning.
Select File >> Load Factory Defaults.

The Select Tune Condition dialog box will appear.

Select Tune Condition (%] j setect Tune Condition 3]
" MNomal " Maormal
" HZGas " Cool Plasma
" HeGas " H2Gas

" HeGas

FTY | Cancel ‘ Help ‘ TS | Cancel| Help |

7500ce Display 7500cs Display

Select the tune file to return to the factory default condition.

The tune files displayed will vary depending upon the model.
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e 7500a: No tune file is displayed.
e 7500ce: Standard, H2 gas, He gas

7500cs: Standard, cool plasma, H2 gas, He gas
4 Click OK.

The selected tune file will be initialized to the factory default condition.
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Installation the Patch Files

Before reinstalling ChemStation, the patch file had been installed, it is necessary to
install the Patch file after reinstalling ChemStation.

You can update the ChemStation Revision by installing the patch file. You can
download the patch file from following URL:

http://www.chem.agilent.com/scripts/cag_checkreg.asp

Verify the instrument is in Shutdown mode. If the instrument is in Standby mode, put
the instrument in Shutdown mode from the ChemStation, then close ChemStation.

Click Configuration and Note the current Configuration settings (e.g. Auto Sampler,
Tray setting, QC Mode). Configuration will be set to default settings after installing
the Patch File

Close ChemStation and reboot your PC.

Copy "arpatch.exe" to \icpchem\icpexe\.

Copy the patch file "g1834b_0X 0X 00X.ptf" in any temp directory e.g. \temp.
Select Start >> Programs >> ICP-MS ChemStation >> Install Patch File

Patch file installer for ChemStation window will open. Click Patch files... and select
the patch file, which has been copied in "Step 5". Click Install.

ICP-MS Configuration dialog box will open, then click Save. The Readme.txt will
open. Read Readme.txt then close.

“Patch File were installed completely” dialog box will appear. Then Click OK.
Turn the instrument power OFF and ON.

Click Configuration and input the information recorded in step 2. Then Click Save.
Click ICP-MS Top and put the instrument in Standby mode.

Installation of the patch file is complete.

The patch installer scans the suitability of the ChemStation Software version and
patch file, and only installs the necessary patch files.
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GPIB Configuration

When GPIB is used for the communication, set the following.
1 GPIB Setting

Highlight (Click) [GPIBO] and Click Edit
fiilent 10 Libre tion = 5 =[]

Eile  Qptions  Help

10 Config canfiuies and edits Agient I0 intetfaces
~To configure a new interface, select the interface in Available Interace Types' and dick ‘Configure’
-To edit & configured interface, select the interface in ‘Configuied Interfaces' and dlick ‘Edit
- Too automatically configure the interfaces identified with =, click ‘uto Canfig

e e T EriE] e e
WA T iz Dessision ViSA Name _ SICL Name
BEAL  Fi6232 COM Pors * uto Conlig
BSAL VISALAN Clent fe.g ESGT0)
GFIE 82350 PCI GRIE Card
GPIE 82341134 GFIE Card _ o |
GFIE 82357 USE o GFIE
GFIE VISA LN Clert fe.g. E5610) Help

GRIBEAVX  GPIBWAI Command Module
TCRIP “LAN Client [LAN Instiuments]
WAl “E8431 [EEE-1334 to V|
n'a L&N Server [PC as Server]

Edt.. Remave

#MOTE: Auta Config will configure interfaces identified with an =

Set as follow. Then Click OK.

Huestions? Press the Help button below.
Recommended default values are shawn.

Serial Mumber: |9951 EiEx]
SICL Interface Mame: hpE2341

[far backwards compatibility use "hpib?']

Cancel
Y154 Interface Name: GRIBD :I anee
Logical Unit: 7 i’ Help
Bus Addiess: 30 ﬁ Defaults

IV System Contraller Edit IS4 Config..
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2 10 Config Setting
Click OK

o] x|
File Options Help
101 Canfig configues and edits Aglent 10 interfaces
- T configure & hew interface, select the interface in ‘Available Interface Types' and click ‘Configure’
~To edit @ configuied interface, select the interface in Configured Interfaces and cick Edit
- To automatically confiqure the interfaces identified with ™, dlick ‘Auta Canfig
~ Available Interface Typess————— - Configued Interfaces
YI54 Type _Inteacs Desciption VIS4 Name__ SICL Name
ASAL “5-232 COM Ports ASALT CaMT = futo Config
ASRL2 COM2
ASAL IS4 LAN Client (.9 ESB10) i o
GPIE “62350 PCI GPIB Card TEFIFD lan o
GPIE 82341 154 GPIB Card —I
GPIE 82357 USE to GPIE
GPIE IS4 LAN Client (.9 ESB10) Help
GPIBAX|  GPIBAXI Command Moduls
TCPIP “LAM Client (LAM Instruments)
il “£8491 IEEE-13534 to vl
nia LAM Server [PC as Server]
Corfiaurs Hemove
= NOTE: Auto Config wil configure interfaces identiied with an ™

If No communication with 7500 when GPIB is 82350A or 82350B

If ChemStation can not communicate with the 7500 when the GPIB is 82350A or
82350B, Remove the Setting and reconfigure the GPIB setting manually as follows.

1 Select [GPIB hp 82341] in the Configured Interface and Click Remove.

Agilent I0 Libraries Configuration - 10 Config oy [ 53
Fle Options Help

10 Canfig configues and edits Agient 10 interfaces.
- T configurs a new interfacs, select the interacs in ‘Available Intetacs Types' and dick ‘Configure’
~To edit @ configured interface, select the interface in ‘Configured Interfaces' and dlick Edit
- To automatioally configurs the intertaces identifisd with *, click ‘uto Canfig

~fuvailable Interface Types———— - Configured Interfaces
YiSA Type _ Interface Description vISA Name _ SICL Name
AERL “A5-232 COM Ports ASALT COMT * uto Config
ASRL VIS4 LAM Client [e.g. E5810) ASRL2 COM2
GPIB *62350 PCI GPIB Card
GPIE 82341154 GPIB Card s
GPIB 82357 USB ta GPIB
GPIB VISA LAN Client [e.q. ESB10)
GPIBAXI  GPIB4/ Command Madule Help
TCPIP “LAN Client [LAN Instruments)
vl “E8491 [EEE-1394 to Vx|
n/a LAN Server [PC 2 Server)

= NOTE: &uto Config wil configure interfaces identified with an ™
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2 Select [GPIB 82350 PCI GPIB Card] in the Available Interface Type and Click
Configure.

guration - 10 Conl

=1gix]

File Options Help

10 Config canfiuies and edits Agient I0 intetfaces
~To configure a new interface, select the interface in Available Interace Types' and dick ‘Configure’
-To edit & configured interface, select the interface in ‘Configuied Interfaces' and dlick ‘Edit
- Too automatically configure the interfaces identified with =, click ‘uto Canfig

—Available Interface Typss——— ~ Configured Interfaces———————————

W54 Type  Inteiface Description W54 Mame  SICL Name

“Fi5-232 COM Ports [ASRLT oMl * o Config
VIS4 LAN Client [e.q. E5310) ASAL2 COM2

0 PCI GPIE Card TCRIFD lan

GFIE 82341154 GPIB Card 0k
GFIE 82357 USE to GFIE

GFIE VIS4 LAN Client (e.g. E5810)

GREVK  GRIBV Command Module Help
TCRIF LN Client (LN Instruments)

Kl 8491 [EEE1394 o)

nta L& Server [PC as Server)

Configure Edt..

#MOTE: Auta Config will configure interfaces identified with an =

3 GPIB Setting
Highlight (Click) [GPIBO0] and Click Edit

=1gix]

Eile  Qptions  Help

10 Config canfiuies and edits Agient I0 intetfaces
~To configure a new interface, select the interface in Available Interace Types' and dick ‘Configure’
-To edit & configured interface, select the interface in ‘Configuied Interfaces' and dlick ‘Edit
- Too automatically configure the interfaces identified with =, click ‘uto Canfig

e e T EriE] e e
WA T iz Dessision ViSA Name _ SICL Name
BEAL  Fi6232 COM Pors * uto Conlig
BSAL VISALAN Clent fe.g ESGT0)
GFIE 82350 PCI GRIE Card
GPIE 82341134 GFIE Card _ o |
GFIE 82357 USE o GFIE
GFIE VISA LN Clert fe.g. E5610) Help

GRIBEAVX  GPIBWAI Command Module
TCRIP “LAN Client [LAN Instiuments]
WAl “E8431 [EEE-1334 to V|
n'a L&N Server [PC as Server]

Edt.. Remave

#MOTE: Auta Config will configure interfaces identified with an =
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Set the following. Then Click OK.

Guestions? Press the Help button below
Recommended default values are shown.

Serial Mumber: ISSaW EIEX]
SICL Interface Mame: hpE2341

[far backwards compatibility use "hpib?")

Caneel
WISA Interface Name: GRIBD j &I

Logical Unit: 7 j Help
Bus Addiess: a0 § Defaults

IV System Contraller Edit IS4 Config

4 10 Config Setting is now Complete
Click OK

o] x|
File Options Help
101 Canfig configues and edits Aglent 10 interfaces
- T configure & hew interface, select the interface in ‘Available Interface Types' and click ‘Configure’
~To edit @ configuied interface, select the interface in Configured Interfaces and cick Edit
- To automatically confiqure the interfaces identified with ™, dlick ‘Auta Canfig
~ Available Interface Typess————— - Configued Interfaces
YI54 Type _Inteacs Desciption VIS4 Name__ SICL Name
ASAL “5-232 COM Ports ASALT CaMT = futo Config
ASRL2 COM2
ASAL IS4 LAN Client (.9 ESB10) i o
GPIE “62350 PCI GPIB Card TEFIFD lan o
GPIE 82341 154 GPIB Card —I
GPIE 82357 USE to GPIE
GPIE IS4 LAN Client (.9 ESB10) Help
GPIBAX|  GPIBAXI Command Moduls
TCPIP “LAM Client (LAM Instruments)
il “£8491 IEEE-13534 to vl
nia LAM Server [PC as Server]
Corfiaurs Hemove
= NOTE: Auto Config wil configure interfaces identiied with an ™
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Changing Windows Firewall Settings to Run
ICP-MS ChemStation Under Windows XP SP2

Introduction

This section describes the changes in settings that need to be made to run the
ICP-MS ChemStation on PCs running Windows XP SP2.

Follow the description in this section to change your Windows Firewall settings and
enable the ICP-MS program and Bootp Server/Client port communications.

Target Programs: icpacq.exe and icptune.exe
Target Ports: 67 TCP/UDP and 68 TCP/UDP

* Note: It is NOT necessary to change Windows Firewall settings in the following
cases:

1. If the operating system (OS) is not Windows XP.
2. If the OS is Windows XP, but SP2 is not installed.

3. If you are using a GP-IB interface for the Agilent 7500 (Windows Firewall
settings must be changed with LANSs).

If the Agilent 7500 is connected to the ICP-MS ChemStation through the site LAN,
any change in settings may affect the entire network. Consult with your network
administrator before changing the settings.

Change your Windows Firewall settings after installing the ICP-MS ChemStation.
(Install the ICP-MS ChemStation software if you have not yet done so.)
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Changing the Windows Firewall Configuration

As described in the following steps, enable communications for programs icp-

acq.exe and icptune.exe and ports 67 and 68. The detailed port settings to be made
are as follows:

Name Port No. TCP/UDP
Bootp Client 68 TCP 68 TCP
Bootp Client 68 UDP 68 UDP
Bootp Server 67 TCP 67 TCP
Bootp Server 67 UDP 67 UDP

1 Logon to Windows as a user with Administrator privileges.

2 Open the Control Panel from the Windows Start button and double-click the
Windows Firewall icon.

F- Control Panel 9 [=] 3
He Bt Yew Foveiee Dodh BB ‘ o
ek - ) - * /"‘ Search Folders | | 4 x ¥) |E|v
Address [0 Contol Panel BB E:

e e % q ] = L
<X D 9@ ¥ B W
boressbily AddHadware  Addor  Administalive  Auomatic  Biosdcom DaleandTme  Display  Folder Options
Oetions Retnav... Tocls Updates  Cantrol Suite
A - 7 e o] ¥
PR % = 0D @ L %
Fonts Game Intel(R] Intemet  Keyboard  Mouss Netwok  Phoneand Power Options
Controllers~ Exlieme Opions Connestions  Modem
. ; 2 )
e @ 2 95 ¢ O 9o g W
Printers and  Fegional and Scannersand  Scheduled  Secuy  SoundMAX  Goundsand  Spesch System
Fawes  Langusge .  Cameras Tacks Center Audio Devices
® (@]
S

Taskbarand User ccounts | Windows | Witeless

Stan Men Frewall | Network Sel.

The Windows Firewall dialog box appears.
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3 Click the General tab, then select On (recommended) and uncheck the Don’t
allow exceptions checkbox.

indows Firewall

General | Euseptions | Advanced |

“windows Firswall helps pratect your computer by preventing unautharized users
from gaining access bo your computer thraugh the Intemet or a netwark.

@ = Dn [recommended)

This sefting blocks al outside sources from connecting to this
computer, with the exception of those selected on the Exceptions tab

Select this iwhen yau connest to public networks in less secure
[ocations, such as aipots. You will nat be natfied when Windows

Firewal blocks programs. Selectiors on the Exceptions tab vil be
ignored

@ " Dff (not recommended)

Avoid using this sefting, Tuming off Windows Firewall may make this
computer more vulnerabls to winses and iniruders.

‘what else should | know about Yindaws Firewal?

Cancel

4 Click the Exceptions tab first, then the Add Program....

‘Windows Firewall

General  Exceplions | pvanced |

Windows Firewallis blocking incoming nelwork connections, except for the
progras and services selected below. Adding exceptions laws some pragrams
to wark better but might increase paur security sk

Programs and Services:

[ Wi and Printer Sharing
Remote Assistance

[0 Remote Desktap
CIUPRP Framework:

AddProgiam.. || 4dd Part Edit DPEE

I# Display a nolification when Windows Firewall blocks a program

What are the risks of allowing exceptions?

oK Cancel
The Add a Program dialog box appears.
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Click Browse....

Add a Program

Ta allow cormurnicatians with  pragram by adding it o the Exceplions fst,
select the program, or click Browss fo search far ane that s not ited.

Pragrams:

FConfig

& DLS Loader

& Download Driver

BB Edit Sample Log Table
M rreelel

W Hearts

] Install Patch file

& Interret Backgammon
& Intermet Checkers

@ Intemet Explorer

P Intemet Hearts =l

Path: [CICPCHEMVCPERE icpoig eve

Change scape.. Cancel
The Browse dialog box appears.

Click My Computer from the list on the left hand side of the Browse dialog box.
Select (C:) --> ICPCHEM --> ICPEXE --> icpacq.exe from the list on the right.
Confirm selection of “icpacq.exe” as shown in the screen below, then click Open.
If the ChemStation has been installed into a drive other than C:, specify the
correct drive.

Browse
Lok ire [ 55 ICFEXE =H o =a-

[icpinfo.exe 4 theigane
‘5 icpgedb.exe
pseqed exe
5 icptop.ese
[Micptune e
I icpwdog.exe
loghook.exe
) moledit exe
¥ msspool.eve
by mstop.eve
Bl mutslctexe
B qecigene

B acurecrene
I=icpchnsq.exe 5 gselect exe
[ icpda.exe B orutilexe

Fie nsme: [E—— ENTE |

Files of Lype: [#pplications (v com.*icd) =l Cancel
7|
The Add a Program dialog box appears.
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7 Confirm “icpacq.exe” is listed in the Add a Program dialog box, then select
“icpacq.exe” and click OK.

Add a Program

Ta allow cormurnicatians with  pragram by adding it o the Exceplions fst,
select the program, or click Browss fo search far ane that s not ited.

Pragrams:

Configuration -
& DLS Loader

& Download Driver

BB Edit Sample Log Table

M rreelel

W Heatts

B8 icpaco.exe

) Install Patch file

@ Internet Backgammon

B Intemet Checkers

& Internet Explorer Ll

Path: [CUCPCHEMVCPERE \icpace exe CBraze |

Change scope.. 0K Cancel
The Windows Firewall dialog box appears.

8 Confirm “icpacq.exe” is added to Program and Services in the Windows Firewall
dialog box.

9 Add “icptune.exe” in the same way as described in steps 4 to 8.

10 Confirm that “icpacq.exe” and “icptune.exe” have been added to the Windows
Firewall dialog box.

11 Click the Add Port....

% Windows Firewall x|

General  Exceplions | advanced |

windows Firewall is blocking incoming network cannections, except for the
programs and services selected below. Adding exceptions allows some programs:
to wark better but might increase pour security risk.

Programs and Services:

Name
icpacg.exe
ioplune. exs

O Remote Desktop
[ UPnP Framewark

AddProgram.. || AddPar. | Edit DEEE
—————

I¥ Display a polification when Windows Firewal blocks & program

“what are the risks of sllowing exceptions?

ok Cancel
The Add a Port dialog box appears.
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12 Set the following items and click OK.
* Name: Type in “Bootp Client 68 TCP.”

e Port Number: Type in “68.”

¢ Click to select TCP or UDP. Here, select TCP.

Add a Port

Use these settings to apen 2 pat thiaugh Windows Frewall. Ta find the part
number and pratoeal, cansult the dacumentation far the program ar service wou

weank bo use,

Nare IBoalD Client 63 TCP

Port rumber. |Sﬂ
& ItP ' UDP
whal are the isks of opening a poit?
Change scope 3 Cancel

13 Follow Steps 11 and 12 to add three more ports.

Name
Bootp Client 68 TCP
Bootp Client 68 UDP
Bootp Server 67 TCP
Bootp Server 67 UDP

Port No.

68
68
67
67

TCP/UDP
TCP
ubDP
TCP
UDP

Done
Add
Add
Add
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14 Confirm that all of the following items have been added in the Windows Firewall

dialog box. Click OK.

* Bootp Client 68 TCP
* Bootp Client 68 UDP
* Bootp Server 67 TCP
* Bootp Server 67 UDP
* icpacq.exe
e icptune.exe

%= Windows Firewall

Goneral  Eveeplions | advanced

Windows Firewal is biocking incoming network cannections, except for the
programs and services selected below. Adding exceptions allows some piogiams
o work better but might imcrease wour security risk

Programs and Services:

Hame

TCF
Bootp Client 63 LIDP
Boolp Server 67 TCP
UDP
T File and Printer Sharing
icpacq.exe

icptune. exe

Remote Assistance

[ Remote Desktap
CIUPHP Framework:

Add Progiam Add Pt Edit

Delete

I¥ Display a polification when Windows Firewal blocks & program

“what are the risks of sllowing exceptions?

Cancel

Changes to the firewall settings are now complete.

15 Open the ICP-MS ChemStation and confirm that communication with the
Agilent 7500 is possible.
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Installing the Agilent 7500
ChemStation Software (Windows 2000)

This section explains how to set up the computer and install the ChemStation
software G1834B(Rev. B.01.04 or later) for Windows 2000.

Many computers have voltage selection switches, check for the correct
setting according to your local supply before inserting the power cord.

Confirm the instrument is in shutdown mode before installing ChemStation. If
instrument is in standby mode, Put the instrument into Shutdown mode via the
ChemStation before installing ChemStation because it is necessary to turn the
instrument power on to download the firmware after installing the ChemStation.

The setup procedure in this section is a typical example. The procedure depends on
the computer and printer.

Windows 2000 Configuration

If the O/S is Windows NT / 2000 selectable install Windows 2000.

The partition for the ChemStation should be NTFS format.
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Windows 2000 Configuration
1 Turn on the computer and check the following BIOS settings.

* Power setting: Disabled (for example: Auto Suspend Timeout, Hard Drive
Timeout, Modem Ring)

e Plug and Play: Enable

NOTE All items will not always appear.

NOTE Refer to the computer’s manual for the BIOS setting.

Following is a typical example.

Select F2 (F8 for VL420, F10 for Evo D510) during computer initialization, check
that the following settings are true. BIOS settings need not be changed for the D530.

Table 19-1 BIOS Settings for Vectra VL400

Items Setting

Power >> Auto Suspend Timeout  Disabled
Power >> Modem Ring Disabled
Advanced > Plug & Play O/S Yes

Table 19-2 BIOS Settings for Vectra VL420

Items Setting

Main >> PnP OS YES

Table 19-3 BIOS Settings for Evo D510

Items Setting
Power >> Hard Drive Timeout Never
Power >> System Timeout Never

Exit and save the settings.
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Start Windows 2000.

If the logon dialog box is automatically displayed, go to step 3. If it’s not displayed,
it’s necessary to setup the Administrator’s User name. When finished, go to step 3.

Logon as Administrator.

User name: Administrator
Password: 3000hanover or blank
(Depending on the computer)

Setting screen saver

Double-click Display in the Control Panel.
Select the Screen Saver tab and confirm the following settings:

Screen Saver None

Select the Power button and confirm the following settings.

Turn off monitor Never
Turn off hard disks Never
System standby Never

Select the Settings tab in Display Properties and confirm the following settings:

Colors High color (16 bit)
Screen Area 1280 by 1024 pixel
Format Day/Time

Double click the Regional Options icon in the Control Panel.
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Select the Date tab and select MM/dd/yyyy in the Short Date Style box.

Regional Dptions 2x]
General I Numbers | Currency | Time Date | Input Locales I

i~ Calendar
when a two-digit year is entered, interpret az a vear between:
[ [EE0] and [EEE

~ Short dat
Short date sample: IDEH 372003
Short date format: IMM/dd/yyyy j
Date separatar. ¢ 'I

—Long dal
Long date sample: ITuasday, May 13, 2003
Long date farmat: — [ddds, MMM d, sy =]

(1] I Cancel | Lpply |

Select the Time tab and select HH:mm:ss.

Regional Options i |
General I MNumbers | Currency  Time: | Diate I Input Locales I
Appearance sampl
’7Time sample: 220644
Time foimat: HH:mm:ss vl
Time separatar. | 'l
Abd symbol bl -
PM symbol: P -
Time: farmat notation
h=hour m=mnute s=second t=amorpm
h =12 hour
H =24 hour
hh, mm, sz = leading zero
h, m, ¢ = na leading zero
e — ol
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Click on the Number tab and Select “.” (Dot) in the Decimal Symbol box.

Regional Options 21x]

General  Mumbers |Eurrency| Tirme | Date | Input Ln:alesl

Appearance sampl

Pastive: |[123,456,783.00 Negative: |123.456.764.00
Diecimal gpmbol: lﬁ
Mo. of digits after decimal lﬁ
Diigit grouping symbaol: lﬁ
Digit grouping: lm

Neagative sign symbaol: - 'l
MNegative number farmat: -1 'I

Display leading zeras: o7 =
List separator . 'I
Measurement system: L5, =

T Cancel Lol

Click OK.
Internet Protocol (TCP / IP) Properties

1

2
3
4

Double click Network and Dial-up Connections icon in the Control Panel.
Right click Local Area Connection, select Properties.

Select Internet Protocol (TCP / IP), select Properties.

Input the following information for a simple direct connection.

IP address : 192.168.1.127
Subnet mask : 255.255.255.0

Click Advanced button, select WINS tab, then select ON the Enable LMHOSTS
lookup.

Click OK.

If you connect the instrument to the local network, you will need to talk with the
network administrator. You may want to call your local ICP-MS tech support team
for additional assistance.

To connect to site LAN, you are expected to understand the Windows XP operating
system and TCP/IP networking, such as host name, IP address, subnet mask settings.
You should also be familiar with the particular hardware devices and configurations
of your organization's local area network.
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Agilent Technologies is not responsible for any software problems, LAN

configuration conflicts or performance problems that may result when a system is

connected to a non-isolated LAN.

Local Area Connection Prape:
General |

Correct using:

I AMD PCMET Family PCI Ethemet Adapter

Campanents checked are used by this connecion,

lignt fior Micrasoft Networks

Install.. Uninstall Properties

lle and Frinter Sharing for Miciosoft Metworks

Descrip

Transmission Control Pratocaldiniemet Frotacal, The default
wide area netwark protacol that provides commurication
aeross diverse interconnected netwrks

I~ Show icon in taskbar when connscted

oK Cancel

Internet Protocol (TCP,/IP) Prope:

General |

*ou can get IP setlings assigned autematicaly if your netwrk supports
this capabilty. Otherwise, you nesd to ask your rietwork administrator for
the appropriate IF settings.

" Dbtain an IP address automatically

(= {liza the foliowing IF &
|P address: 192 166 1 . 127

Subnet mask; 295.255.255. 0
Default gateway: . . .

€ Digtain DS server addiess automatically

— Use the following DNS server addiesses:

Preferred DNS server
Altemats DNS server

Advanced

Carcel

Advanced TCP/IP Settings 21

IP Settings | DNS WINS | Oiptions |

WINS addresses, in order of use,

]
3

Add. Edt.. Fenoze |

IFLMHOSTS lnokup is enabled, it applies to all connections for which
TCP/IP is enabled.

¥ Enable LMHOSTS lookup Import LMHOSTS..

" Enable NetBIOS over TCPAP
" Digable NetBI03 over TCRAP
& {ize HetBitS seting from the DHCP server

Cancel
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Creating User Account

Creating User Account as follows:

User Name Description Password Password property Group

Support Product Support HPCE Select Password never expires Administrators
check box only. Do not select other
check boxes.

Chemist ChemStation Chemist hp Select Password never expires Power Users
check box only. Do not select other
check boxes.

User ChemStation User Select Password never expires Users
check box only. Do not select other
check boxes.

To create or modify the user account, complete the following steps;
1 Select Administrative Tools>>Computer Management in the Control Panel.

2 Select Local Users and Groups>>Users in the left area of the Computer
Management.

3 Select Action>>New User menu in the Computer Management.

4 Enter the User name, Description, Password, and Password property. Then
click Create.

5 Right-click the user name in the Computer Management, then select Se?
Properties.

Select Member Of tab, then click Add button.
Click Advanced button in Select Groups.

Click Find Now button, then select the group name and click OK.

o 0 3 &

Close the Computer Management after setting the users.

CAUTION The local user account in this section is a typical example. The information contained
in this section is subject to change without notice.
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I/O Library Setup

1 Insert Agilent ICP-MS ChemStation System disk into CD-ROM Drive.

Internet Explorer automatically appears. Click SICL Installation.

) Aglent BP-45 - Sicrosodt Interret Explorer =10l
Be B yew Fgote Dok e =
deback = =+ - [ 41| Dsewch [pPeortes Freds F | D G

[T PR —————— ERC
i Agilent Technolagies

Agilent ICP-MS/ G1834B ICP-M5 ChemStation Rev.B.03.00

Readme
» Dwtaiid bnfoemation About Proceduris sed Syitem Ruquramests Nauded foe This Revition
Installation Procedure
« Explaing how 1o iestall ChemStation
SICL Installation
* The Communication Drver For ChemStation
Agilent BootP Service Installation
« Ority Regired for LAN (Etherst) Commurication kebarfate

Macromedia Flash Player

¥ 16 phay the snowe of onne balp. Chek Hios b

tha ChemdStation ¥ the nstrument

& an Admnigtestse

[&lioene T oo

2 Select [Run this program from its current location], click OK.

When Internet Explorer is Version 6, another dialog Box will appear. Skip to 2-1.
x|

“fou have chosen to dovnload a file fram this location

Setup.exe from D:ASICL

‘what would you like to do with this file?

" Bun this program from it current locafiors
" Save this program to disk

¥ &lwaps ask before opening this bpe of file

ak. I Cancel More Info
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Security Warning x|

Dia you want to install and run “Setup. exe from D
WEIEL"?

The publisher cannot be deteriined due ta the prablems
below,

Authenticode signature not found,

HMuore Info

Click Yes.

2-1 When Internet Explorer is Version 6, the following dialog Box will appear.
Click Open

Some files can harm your computer. |f the file information belaw
Iocks suspicious, of you da rot fully trust the sourcs, do nat open o
save this fle
File name: sstup.eve
File type:  Applicalion
From  FASICL
By This type of file could ham your computer if it contains
malicious cods.

\wiould you ke to open the fle or save it to your computer?

Open I Save Cancel Mare Info

I¥ | Always sk before opening this type of fle

3 InstallShield Wizard
Click Next or Yes

Agilent I0 Libraries L.02.01.00

Libraries version L.0Z.

This includes SICL, VISA, and the Agilent 10
Config utility.

This wizard will install the Azilent I
2.01.00.

<ol [T tancel
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Agilent ID Libraries L.02.01.00
License #ereement

Pleaze read this License Agreement carsful ly.

PRODUCT FOR A FULL REFLIND,
AGILENT SOFTWARE LICEMSE TERMS

The following License Terms govern your use of the accompanying

Do vou accept the terms of this License #greement? If wou choose “No’,
setup will close.  To install the I0 Libraries. you must accept this
azreement .

rstallShiEld

< Back Ves Ho

Agilent 10 Libraries L.02.01.00
Readne Informat ion

You can also view the readmwe file after installation is complete.

Aeilent I0 Libraries fur Windows i’
Yersion L.02.01.0

This file contains the following:
# General Information
# New Features and Changes
# Fizes
# Issues
# Contact Suppor
# Downloading lhe Latest Yersion of the #gilent I0 Libraries

4 I_l_I

InstallShield
<Back [[Hedts ]  cancel |

4 Select Installation Option
Select Full Installation. Then Click Next

Agilent 10 Libraries L.02.01.00
Select the Installation Option

See the Azilent 10 Libraries Installation and Confizuration Guide
{availahle on the CD or at http://me.azilent.con/f ind/iolib) for details.

Full Installation
Install the full Agilent IO Libraries with recommended
options for vour computer.

Runt ime Instal lation
Install only the runtime components of the Azilent I0
Libraries with recommended options for your computer.

Custom Installation

Select individual components of the Azilent I Libraries for
installation.

[FrstallSHield

< Back lext > | | Cancel
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Current Setting
Click Next

Agilent I0 Libraries L.02.01.00
Current Settings

Review the current installation settines below.
lick ’Back’ if wou want to chanse them.
Click *Next” to proceed with copying files.

Current Settines:
The following components will be installed: -
ilent SICL

Azilen

Azilent VISA as primary VISA

FPIB-VXI support for Agilent Command Modules
E4431 VXI Support with IEEE 1334 drivers

Agllzlagt 10 Libraries will be installed in the folloving paths:

Prozram Files¥hzilent¥I0 Libraries
VISA: C:¥Frosran Files¥ISA¥rinnt

< o

IFstalEhield

< Back

Installation status is shown. Wait until installation has completed.
Installation Completion

When the installation is complete, the following dialog box will appear.
Select [RUN 10 Config]. And Click Finish.

Agilent 10 Libraries have been
successful ly installe

You must run Agilent 10 Config before you can use
the I0 Libraries. After installation, Azilent I0
Config is available from the I0 icon on the
taskbar.

Il Yiew Readne.

W Hin T Eont g

To confizure 10 hardvare that reauires a
shuldoun, click “Finish”, power down vour
conputer. install the hardware, reboot and then
run 10 Canf ie.

To configure I0 hardware that does not require a
shutdown, plug it in. If it does not

< Baoh: Finish I Dapoe|
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7 10 Config
Following dialog box will appear. Click [Auto Config].

=] 3]
e Gnioe B
) Bt atiEnes oxl ool et 1 i s
T conligure a new interlace, select the interface in %vaiable Interface Types' and click Configure!
-To edit a corfigured interface, select the intetface in Configured Interfaces' and slick Edit
- To automatically configure the interlaces identiied with . click "Aula Corfig
Al e TR - Erier e
ISA Type _Intertace Descrption ViSA Name _ SICL Name
BEAL  “a232 COM Fars * uto Conlig
BSAL VISALAN Clent e.g. E5G10)
GFIB 62350 PCI GPE Card
GFIE 52341154 GFIB Card _ o |
GFIB 82357 USE to GRIE
GFIB VIS LN Clent fe.g. E5610) Help

GFIBVAl GPIBAXI Command Module
TCRIP “LAN Client [LAN Instruments]
Wl “E8431 IEEE-1334 to'x]
n‘a LM Server [PC as Server)

Edit.. Bemove

*NOTE: Auta Config will configure interfaces identified with an =

Following message will appear. Click OK.

10 Libraries Configur:
It is highly recommended that you check sach interface that was just added ta make sure it is correct.
NOTE: 'Auto Config’ will not sutomatically configure YISA LAN Client. Vou must manuslly configure this interface
‘Auto Config wil nok remove any interfaces that are na longer installed in your computer. You must manually remove these yourselF.

Alsa noks that iF you have an 82341 1A GFIE card, Itis no langsr added sutomatically, Tt must be manually configured.
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BootP Service Setup

When GPIB is used skip this BootP Service Setup. Configure GPIB see page 18-36.
1 Click Agilent BootP Service Installation.

2} Aadent 1P - Microsolt bntermet Exploer Lol

B Ot ew Fportes Jok o
deback = =+ - [ 41| Dsewch [pPeortes Freds F | D G

[T 1 Pr————— ErE

+ Agilent Technologies

Agilent ICP-MS/ G1834B ICP-M5 ChemStation Rev.B.03.00

Readme
» Dwtaiid bnfoemation About Proceduris sed Syitem Ruquramests Nauded foe This Revition
Installation Procedure
« Explaing how 1o iestall ChemStation
SICL Installation
* The Communication Drver For ChemStation
Agilent BootP Service Installation

+ Orly Reguirid for LAN (Ethireat) Commusication bterface

Macromedia Flash Player

1 play the smove of anne balp. Chek H

1 instalieg the CheemStation. i the instument

# 6 bedory i alling tha ChieeStation

[eljoene T oo

2 Following dialog Box will appear.

When Internet Explorer is Version 6, another dialog Box will appear. Skip to 2-1
Click OK. .

File Download x|

“ou have chosen to download a file from this location.

Setup exs fram D:VBOOTP

‘what would you like to do with this file?

' Fun this program from its cument location
€ Save this progiam to disk

I | Bliyzys ask before opening this bipe of He

0K I Cancel More Inta
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Security Warning

Do you want to install and run “Adilent Bootp Servics™
signed on 03/05/2003 22:32 and distributed by:

Aailent Technologies, Incorporated

Publisher authenticity veified by VeriSign Class 3 Code
Signing 20014 CA

Caution: Agilent Technologies. Incorporated asserts that
thiz content is safe. “ou should anly installview this
content if you tiust Agilent Technologies, Incorporated to
make that assertion.

™ Always tust content from Agilent Tachnalogies.
Incorporated

ves |ETHe ] Mowini

Click Yes.

2-1When Internet Explorer is Version 6, the following dialog Box will appear.

Click Open

File Download

Some files can harm your computer. |f the file information belaw
Iocks suspicious, of you da rot fully trust the sourcs, do nat open o
save this fle

File name: sstup.eve

File type:  Applicalion

From:  FABOOTP

/1 This type: of file could harm your computer if it containg
malicious code.

\wiould you ke to open the fle or save it to your computer?

Open Cancel Mare Info

I¥ | Always sk before opening this type of fle

3 Installation Wizard will appears. Click Next or Yes.

InstallShield

Welcome to the InstallShield Wizard for Agilent Bootp Service

< Back (Newt> |

Agilent 7500 ICP-MS ChemStation Operator’s Manual
Installing the Agilent 7500 ChemStation Software (Windows 2000)

Cancel
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Agilent Bootp Service Installation

icense Agieement
P d the f

TERMS. IF¥OU DO MOT AGREE TO ALL OF THESE TERMS, DO NOT INSTALL THE
SOFTWARE TO YOUR SYSTEM

|Agilent Technologies Seftwars Licenss Terms

The following Licenss Terms govern your uss of the accompanying Software urlsss you have
= separate signed agreement with Agient Technolagies.

License Girant, Aglent Technologies giants you a license ta Use ane copy of the Software.
“se" means storing, loading, instaling, exscuting or displaying the Software. “You may nat
madify the Seftware or disable anp licensing or contral features of the Seftware. |f the
Softwars is icensed for “concurrent use”, you may not allo more than the masmum number
of autherized users ta Lise the Software. cancunenty,

InstallGhield [ cpock J| ves | [ m |

Installation status is shown. Wait until installation has completed.
4 The Bootp Settings dialog box appears.

5 Select Maintain bootp tabfile?, enter the value of the Subnet mask, then click
Launch Manager.

Subnet mask: 255.255.255.0
Keep the displayed location of the Bootptab File Location.
o/

" Create template bootp tabfils? [reate Template
% Maintain bootp tabfils? Launch Manager

Eoatptab File Location: C:\Program Files\Co .
I™ Do you want ta Iog bootp requests?

Bootplog File Location: C:\Program Files\Co .

Default Setting

Submet mask: 255 285 . 255 o

Gateway: . . .

o | Cancel | Hep |
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The BootP Manager appears.

Bootp Manager ... x|
Hardware Address | Host Name: [ 1P Address [ Comment [ SubnetMask | Gateway
4 | 2]
sdd. | Modiy Delete Exit Manager

6 Click Add button.
7 Enter the parameters.

MAC Address:  Enter the MAC Address of the Agilent 7500. Refer to the next
step to know the MAC Address.

Host Name: any name
IP Address: 192.168.1.128 (default)
Subnet Mask: 255.255.255.0 (default)

4 .
— The value specific
" toyourICPMs.

Mac Address

Hoist Mame ICPMSm

IP Address 192 . 168 1 128

Comment
Subriet Mask 25 . 285 2860

Giateway 0. 0.0 .0

K I LCancel Help

NOTE After installing the ChemStation software, you must set the same IP address in the
ICP-MS Configuration Window as set in the Bootp configuration window.
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The Host Name must be entered.
Host name is restricted to the following characters only:
alphabet (A-Z), digits (0-9), and hyphen (-).
No distinction is made between upper and lower case. The first character must be an
alpha character. The last character must not be a hyphen.

If the paper of MAC Address is not attached, complete the following steps to get
the MAC Address.

1 Select Maintain bootp tabfile?.

2 Select Do you want to log bootp requests?. Keep the displayed location of the
Bootplog File Location.

3 Enter the Subnet mask (255.255.255.0).

Bootp Settings ... =|0] x|
© Create lemplate bootp tabfile? Creale Templste
' Maintain bootp tabfile? Launch Manager

Bootptab File Location C:\Pragram Files\Co
¥ Do you want to log bodtp requests?

Bootplag File Location: C:\Program Files\Co

Default Setting:

Subnet mask: 255 . 295 . 2% . 0
Gateway:

[T ] Carcal | Hep |

4 Click OK.

5 Reboot the computer.

If the PC and the ICP-MS is connected to site LAN, disconnect the cabel from site
LAN. This will avoid to have incorrect MAC Address from another hardware.

Logon the computer as Support.
Turn off the power of the Agilent 7500, then turn on the power.

Right-click Start button, then select Explore.

o e 9 &

Select C:\ProgramFiles\CommonFiles\AgilentShared\BootP\bin\logfile.
Right-click logfile, select Open. Select Notepad in Open With screen, then click
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OK. MAC Address is shown after “Hardware Address” in the Notepad. MAC
Address of the Agilent 7500 starts with “0060BO....”.

&l logfile - Notepad é |81 x|
File Edit Format Help

04,/00/03 18:40:31 PM =]
Status: BOOTP Reguest received at outer most layer

Status: BOOTP Request received from hardware address: 0060BODDZ0SL

Error: Hardware address not found in BOOTPTAE: 00&60BODDZOSL

Status: BOOTP Reguest finished processing at outer most layer

—

Kl 4

10 Select Start>>Programs>>Agilent BootP Service>>Edit BootP Settings, then
click Launch Manager button. Click Add in the Bootp Manager. Copy and paste
the MAC Address from the logfile. Enter the Host Name, the IP Address, and the
Subnet mask. Refer to the earlier steps.

11 After setting, return to the Bootp Settings. Remove check at Do you want to log
bootp requests?.

Close the Bootp Settings.

Reboot the computer.

Reboot the computer after changing the Bootp Settings.

If you connect the instrument to the local network, you will need to talk with the
network administrator. You may want to call your local ICP-MS tech support team
for additional assistance.

To connect to site LAN, you are expected to understand the Windows XP operating
system and TCP/IP networking, such as host name, IP address, subnet mask settings.
You should also be familiar with the particular hardware devices and configurations
of your organization's local area network.

Agilent Technologies is not responsible for any software problems, LAN
configuration conflicts or performance problems that may result when a system is
connected to a non-isolated LAN.
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Printer Settings

LJ 4000 or 4050 - Use the printer driver included in the ChemStation CD-ROM.

LJ 2200 - Use the printer driver shipped with the printer.

Go to Start>>Setting>>Printer.
The Printer dialog box appears.

Delete the HP Laser Jet 4000 PCL5e and the HP Laser Jet; if these printer
drivers are pre installed.

Double-click Add Printer.

The Add Printer Wizard appears. Click Next.
Add Printer Wizard )

Welcome to the Add Printer
Wizard

This wizard helps you install a printer or make printer
connections

To continue, click Next

<Back I et > I Cancsl
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4 Select Local printer and remove check at Automatically detect and install my Plug
and Play printer. Then click Next.

Add Printer Wizard

Local or Network Printer
Is the printer attached to your computer?

Ifthe printeris directly attached to your camputer, click Local printer. [fitis attached to another
computer, or directly o the netwark, click Network printer.

# Local printer
I Automatically detect and install my Plug and Play printer
© Network printer

< Back

Cancel |

5 Depending on the cable attached to the printer, the selection of Printer Port is
variable. If the attached cable is a Printer Cable, select LPT1 and click Next.
If the attached cable is a USB cable, select USB printer port.

Add Printer Wizard

Select the Printer Port i
Computers communicate with printers through pons. w

Selectthe portyouwantyour printer to use. [fthe portis not listed, you can create a new port

& Use the fallowing port

Port [ Deseription Printer -
LPT1 Frinter Port HP LaserJet 5/5M - Enhanced, Acr
LPTZ. Frinter Port

LPT3: Prirter Part -
COM1 Serial Port

COM2: Serial Port

COM3! Serial Port LI

MNote: Most computers use the LPTT: portto communicate with a local printer.
" Create a new port
Type Local Port =l

<gack [ Het> | cencal |
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6 Click Have disk.

Add Printer Wizard

Add Printer Wizard
The manufacturer and model determine which printer to use.

(&, Selectthe manuacturer and model ofyour printer. fyour printer came with an instalation disk,

& click Have Disk. liyour printer is natlisted, consultyour printer documentation for 8 compatible
printer.

Manufacturers: Printers

Adfla 3 AGFA-AccuSetvh2 3 EI

Alps AGFA-ACCUSet3F vh2 3

Apollo AGFA-AccuSet800

Apple AGFA-ACCUSet 800SF 52,3

APS-PS AGFA-ACcuSet B00SFv2013.108

AST AGFA-ACCUSet 1000

ATAT LI AGFA-ArrnSet 1MNNSF wA2 3 LI

Windows Update | 0 Hawve Disk. I

< Back | bext> | Cancel |

The Install From Disk dialog box appears.

Install From Disk ﬂ

@ Ingert the manufacturer's installation disk into the drive

QK
selected, and then click OK.
Cancel

Copy manufaciurer's files from

[E:

~| [{TEowse..

7 Insert the ICP-MS ChemStation System CD-ROM and select the CD-ROM

drive. Click Browse and select the folder (\Drivers\HPLaserJet4050) in which
the appropriate printer driver exists.Then Click OK.

Install From Disk ﬂ

@ Insertthe manufacturer's installation disk into the drive

oK
selected, and then click Ok
Cancel

Copy manufacturer's files fram

E\Drivers\HP Laser.Jst 4050

LI ¢ Browse I
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8 Select the printer name and click Vext.

Al Printer Wizard

Add Printer Wizard
The manufacturer and model detemine which printer 1o use.

Salactih d model peintar Ifyour pristar came with an installation disk.
J click Have Db Mysur peintar k& not Eetad, Ity i for
printar

Windows Updatn ] Lawn Disk. I

<Bock et Concel |

9 Select Yes.

Al Printer Wizard

Hame Your Printer
"o must assign a name for this printer

Supphy a name for this printer. Some programs do not support server and prinker nama
i i mare ihan 31

Brintar nama

o

0 this printer a5 ty

<Back Heod >

10 Select Do not share this printer.

Al Printer Wizard

Frintar Sharing
“'ou can share this printer with cther netwark users.

Indicate whether you want this printer to be evailable io ofer ueers. Byou share this printar. you
must provide a share name.

 Dg nat shara this printar

 Ghemas |
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11 Select Yes or No and click Next.
If you select Yes, confirm Test Page.

A Printer Wizard
Frint Test Page
To confirm that the printer iz installed properly. you can prir & test page
Do youwant io print a test paga?
 You

& Mg

<Back e » Cancal

12 Click Finish to complete driver installation.

Al Printer Wizard

Completing the Add Printer
Wizard

Vo hwwe sisccatshully complatad the Add Printar wizard

Sharedes  ¢Not Sharedy

Fort LFT1

Madal HF Lasertet 4050 Saries PCLE
Dottt y

Tust page

T close this wizard, chek Fingh

Cancal

Then printer driver is now installed.
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Installing the FlashPlayer

Macromedia Flash Player is necessary to play the movies in the on-line help.
Insert Agilent ICP-MS ChemStation System disk into CD-ROM Drive.

Internet Explorer automatically appears. Click Macromedia Flash Player.

Be [ P Fpute lok b
detack = = - @ (7 Y| Disewch (iPwvortes Freds F | Dy b
agens [ s st e Tou

=5l x|

iz

£i- Agilent Technologies

Agilent ICP-MS/ G1834B ICP-M5 ChemStation Rev.B.03.00

Readme
» Dwtaiid bnfoemation About Proceduris sed Syitem Ruquramests Nauded foe This Revition
Installation Procedure
* Explaing how 10 i1l ChemStation
SICL Installation
« The Communication Driver For ChemStation
Agilent BootP Service Installation
» Oy Reguired for LAN (Ethernat) Communication istarface

Macromedia Flash Player

Chck Hers bs install

Lish Playie it scwiaary fo play the meie of onine balp
lish Playis

ICP-MS ChemStation installation

diniirato)
pinals % tha 5e

oo oo

Click Open.

FlashPlayer is now installed.

File Download x|

Some files can harm pour computer, |f the file infarmation below
looks suspicious, or pou do not fully tust the source, do not open or
save this file

File name: Install Flash Player 7.msi

File type:  “Windows Installer Package

From: D:ABO300-T est2ymacromedia

& This type of file could harm your computer if it contains
malicious code.

‘Wiould you like to open the file or save it to your computer?

Open | " Bave Cancel More Info

¥ Aliways ask before opering this bpe of fil
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Installing the Agilent 7500 ChemStation
Software

Before installing the ICP-MS ChemStation software, the followings must be
installed.

- Microsoft Windows 2000 Service Pack 4

- SICL driver (I/O Libraries ver. L.02.01.00 or later)

- Agilent BootP Service

- Internet Explorer 6 Service Pack 1

To use the LC/GC ChemStation, install the LC/GC ChemStation before installing the
ICP-MS ChemStation, or without installing the chromatographic software.

200 MB or more (hard disk space) is required to install the ChemStation Software.

Confirm the instrument is in shutdown mode before installing ChemStation. If
instrument is in standby mode, Put the instrument into Shutdown mode via the
ChemsStation before installing ChemStation because it is necessary to turn the
instrument power on to download the firmware after installing the ChemStation.
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1 Insert the ICP-MS ChemStation System disk into the CD-ROM drive.

Internet Explorer automatically appears. Click ICP-MS ChemStation Installation.

2} Aadent 1P - Microsolt bntermet Exploer Lol

B Ot ew Fportes Jok o
deback = =+ - [ 41| Dsewch [pPeortes Freds F | D G

[T PR —————— ErE

£i Agilent Technologies

Agilent ICP-MS/ G1834B ICP-M5 ChemStation Rev.B.03.00

Readme
» Dwtaiid bnfoemation About Proceduris sed Syitem Ruquramests Nauded foe This Revition
Installation Procedure
« Explaing how 1o iestall ChemStation
SICL Installation
* The Communication Drver For ChemStation
Agilent BootP Service Installation
« Ority Regired for LAN (Etherst) Commurication kebarfate

Macromedia Flash Player

system udi
t 1280 by 1024 pivals 2 tha seemen schsticn
Chams ' priste s befory ivitaling U CheesStation

=
o T oo #

2 Select [Run this program from its current location] click OK.

When Internet Explorer is Version 6, another dialog Box will appear. Skip to 2-1.

x|
“V'ou have chosen to download a file from this location,

setup.exe fiom D:AG1834B%en

What would you like to do with this file?
o {Hun ikl oroaram from s curment locatior
" Save this program to disk

I¥ | Always sl before opening this tpe of file

ak I Cancel HMuore Info
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I TT— x|

Do you want ta install and run “setup.exe fom D
VG 1834E en?

The publisher cannot be deteriined due ta the prablems
below,

Authenticode signature not found,

HMuore Info

Click Yes.

2-1 When Internet Explorer is Version 6, the following dialog Box will appear.
Click Open

Some filss can harmn your computer. If the fils information below
ook suspicious, ar you da not fully st the source, da not open or
save this file

File name:  setup.cre
File type:  Application
From  FAGI834B

/3 This type of file could harm pour computer if it contains
malicious code.

“Would you like to open the file or save it to your computer?

Open | Sawe Cancel More Infa

I/ Always ask before opening this tipe of file

3 Click Next

Installshield Wizard x|

Welcome to the InstallShield Wizard for ICF-MS
ChemStation

The InstalS hield® Wizard wil install ICF-M5 ChemStation
on your computer. Ta continue, click Mext

<Back |{THes> I Cancel
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4 Registration dialog box appears.

Enter the User Name and the Company Name.
Input Reg# that is in the registration pack, then click Next.

Installshield Wizard

Customer Information

Pleass enter you information.

Please enter your name, the name of the company for which you work and the product
registration nUmber

User Mame:
Company Name

Fegstration Mo.:

InstallShield

<Back Ueis | Cancd |

5 Select Hardware type, then click Next.

Installshield wizard

Select Hardware type

Flease select Hardware type of ICP-M3

A
" Agient 7500 (GPIB Interface)

InstallShield

< Back Het> | Concel |

6 Select the destination folder, then click Next.

Installshield wizard

Choose Destination Location
Select folder where Setup will install files.

Setup willnstall IEP-MS ChemStation in the following fokder
Tovinstall ta this folder, click Nest. To install to & diferent folder, click Browse and select
another folder.
Destination Falder
’7E SICPCHEM®Y Browse.
Instalheld
<Back Cancel |
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NOTE If the ChemStaiton is already installed, this screen does not appear.

7 Backup ChemStation Files dialog box appears.

Backup ChemStation Files A
‘Jn-
Create backup of the current ChemStation files.
IV Lreate backup files]
IrstalEhield
< Back Mext > I Cancel
NOTE If the ChemStaiton is not installed yet, this screen does not appear.

Please make a backup of the existing ChemStation. To backup the existing
ChemStation, check Create backup files and click Next. (When Create backup files
is checked, specify the directory to be backed up in the next step.) If the PC hard
disk does not have enough free space, remove check from Create backup files and
click Next. In this case, files in the ICPCHEM folder will be deleted or overwritten.

8 Start Copying Files dialog box appears.

Instalishield Wizard x|
Start Capying Files A
Review sattings befors copying files g
Setup has enough infamalion (o stat copying the program fles. 1f you want o review or

change any settings, click Back. IF you are satisfied with the setings, click Mext to begin
copying fes.

Cunent Settings:

Target dieclom, -
C:ICPCHEM

Hardware Type:
Agilent 7500 (LAN Interface)

Component(s] to be installed:
ICP-MS ChemStation Program Files

Shared Files

: ;IJ
Instahield
<Beoc [T canedl |

Click Next.

9 Follow the displayed message, install the ChemStation software and Help files.
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After the installation, the Option Software dialog box appears.
=

To add or remove an option software, click the check box.

Option Software:

™ Intelligent Sequence

Redistration Mo : ||

[~ ICP-MS ISIS Software

Registration Mo.:

I~ ICP-M3 Chiomatographic Software

Registiation No:

[~ User Accass Control Pack.

Registration Mo.:
oK Cancel

Select the optional software, which is to be added and enter the registration numbers
they are in the registration pack if purchased.

10 Click OK, then ICP-MS configuration dialog box appears.

2 |CP-MS Configuration X
I Offine Instument
LaN Prohibited Masses
IPaddess: | 192 188 1. 128 e [5 [7 [8 [
Remote Start 32 * £ 40 4
9 Bl EM Protection

€ Wait for Fieady Signal [~ Auto seting of integ time in analog mods

Sample Introduction GC Mode:

Type: Mode: GENERAL.OCT
- [t |
[ =
1515 Application: O
[ =
T Hiscellanzous...
[ e
Reset to Default e Help
Check the ICP-MS Configuration and then click the Save button to save the
configuration.
NOTE The IP address must be the same as set in the Bootp configuration window.
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Insert G1833-60840 Parameter Disk Assy into Floppy disk driver and click OK.
=
[ el

Path

|A\ Browse:
ik Cancel
Click Yes if you need the “Installation Checkout Method”.
@ ttould you like bo install ‘Installation Checkout Methods'?

H Mo

The Readme.txt appear. Read the Readme.txt and Exit the Readme.txt.

The message asking for the Agilent 7500 to be placed in Shutdown mode is
displayed. Click OK.

Information

After Finishing the installation, newer firmware should be downloaded.
Please switch ICP-MS Main frame ko shubdown mode before starting the Chem3tation.

If the instrument is not in shutdown mode, press the shutdown switch on the
underside of the right instrument cover. The instrument transfers to shutdown mode
(it takes approximately 5 minutes). When it is in shutdown mode, the status LED
indicator on the cover turns off.

Reboot the computer.

Install the Patch File if necessary. Refer to page 19-35.
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Select Start>>Programs>>ICP-MS ChemStation>>Edit hosts. Enter the IP
Address and the Host Name of Agilent 7500 which is setup in the Bootp Service.
Save the hosts file.

& hosts - Notepad -3l x|
File Edit Format Help

# Copyright (<) 1993-199% microsoft Corp. ;l
L

# This is a sample HosTS file used by wmicrosoft TCP/IP for windows.
T

# This file contains the mappings of IP addresses to host names. Each

# entr¥ should be kept on an individual Tine. The IP address should

# be placed in the first column followed bg the corresponding host name.
# The IP address and the host name should be separated by at least one
# space.

M
i+ Addit"lonaﬂ%/, comments (such as thesel) may be inserted on indiwidual
# Tines or following the machine name denoted by a '#' symbol.

2

# For example:

2

# 102.54. 94,597 rhino. acme. com # source server
# 38.25.63.10 X, acme. com # x <lient host
127.0.0.1 Tocalhost

192.168.1.128 ICPMsOl

Kl 3y

Reboot the computer.

Turn off the power of the Agilent 7500. Confirm the cable connection between
the Agilent 7500 and the computer. Then turn on the Agilent 7500.

After restarting the computer, turn off and turn on the Agilent 7500.

Start the ICP-MS ChemStation and download the firmware.
Double click ICP-MS Top.

When the ICP-MS Top window appears, download of the firmware starts
automatically. (it takes approximately 10minutes)

Go to standby mode.

Select Vacuum>>Vacuum ON from the ICP-MS Instrument Control window to go
to standby mode.

Do not specify *.B, *.D, *.M, *.C, or long file names as ChemStation installation
destinations. If these are specified, there is a possibility that the various methods,
data, data batch, and calibration can not be loaded.
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Initialization of a Tune File to the Factory
Default Condition

The following procedure allows initialization of a tune file to the factory default
condition.

Select Top window >> Instrument >> Tuning.
Select File >> Load Factory Defaults.

The Select Tune Condition dialog box will appear.

x =
£ Momal £ Momal
" H2 Gas " Cool Flasma
" He Gas  H2 Gas
 HeGas

FTY I Cancell Help | oKk I Cancell Help

7500ce Display 7500cs Display

Select the tune file to return to the factory default condition.
The tune files displayed will vary depending on the specific model.
e 7500a: No tune file is displayed.

* 7500ce: Standard, H2 gas, He gas

* 7500cs: Standard, cool plasma, H2 gas, He gas

Click OK.

The selected tune file will be initialized to the factory default condition.
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Installation the Patch Files

Before reinstalling ChemStation, the patch file had been installed, it is necessary to
install the Patch file after reinstalling ChemStation.

You can update the ChemStation Revision by installing the patch file. You can
download the patch file from following URL:

http://www.chem.agilent.com/scripts/cag_checkreg.asp

Verify the instrument is in Shutdown mode. If the instrument is in Standby mode, put
the instrument in Shutdown mode from the ChemStation, then close ChemStation.

Click Configuration and Note the current Configuration settings (e.g. Auto Sampler,
Tray setting, QC Mode). Configuration will be set to default settings after installing
the Patch File

Close ChemStation and reboot your PC.

Copy "arpatch.exe" to \icpchem\icpexe\.

Copy the patch file "g1834b_0X 0X 00X.ptf" in any temp directory e.g. \temp.
Select Start >> Programs >> ICP-MS ChemStation >> Install Patch File

Patch file installer for ChemStation window will open. Click Patch files... and select
the patch file, which has been copied in "Step 5". Click Install.

ICP-MS Configuration dialog box will open, then click Save. The Readme.txt will
open. Read Readme.txt then close.

“Patch File were installed completely” dialog box will appear. Then Click OK.
Turn the instrument power OFF and ON.

Click Configuration and input the information recorded in step 2. Then Click Save.
Click ICP-MS Top and put the instrument in Standby mode.

Installation of the patch file is complete.

The patch installer scans the suitability of the ChemStation Software version and
patch file, and only installs the necessary patch files.
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GPIB Configuration

When GPIB is used for the communication, set the following.
1 GPIB Setting
Highlight (Click) [GPIBO0] and Click Edit

I [=[d
File Options  Help
10 Config configures and edits Aailent 10 interfaces.
- To configure a new interface, select the interface in Available Interface Types' and click 'Configure’
- To edit a configured interface, select the interface in ‘Configured Interfaces’ and click ‘Edit!
- Ta automatically configure the interfaces identified with ', click ‘Auta Config
 Available Interface Types———————————— - Configured Interfaces
VISA Tppe  Interface Description VIS4 Name  5ICL Mame
ASRL *RS5-232 COM Parts ASALT Cam1 * Auta Config
ASAL 4154 LEM Cliert [e.g, E5310] 25HL2 LOt2
GPIE 32350 PCI GPIE Card ok,
GPIE 82341 154 GPIB Card
GFIB 82357 USB to GPIB
GPIB 154 LaN Client [e.0. E5810) Help
GPIBAX  GPIBAXI Command Module
TCRIFP “LAM Clignt [LAM Instruments]
WEl *EB497 IEEE-1394 to Wil
n'a LAM Server [PC as Server)

Edi... | Bemove

#MOTE: Auto Config will configure interfaces identified with an ™

Set as follow. Then Click OK.

Guestions? Press the Help button below
Recommended default values are shown.

Serial Mumber: ISSaW EIEX]
SICL Interface Mame: hpE2341

[far backwards compatibility use "hpib?")

Caneel
WISA Interface Name: GRIBD j Snee
Logical Unit: 7 j Help
Bus Addiess: a0 § Defaults

IV System Contraller Edit IS4 Config
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2 10 Config Setting
Click OK

File Options  Help

=lolx|

10 Config configures and edits Agilent [0 interfaces.
- To configure a new interface, select the interface in ‘Available Interface Tppes' and click ‘Configure’
- To edit a configured interface, select the interface in ‘Configured Interfaces' and click ‘Edit'
- To automatically configure the interfaces identified with ', click ‘Auto Config"

—&wailable Interface Types————— 1~ Corfigured Interfaces

VIS4 Type  Interface Description VIS4 Mame  SICL Mame
ASRL *RS-232 COM Puorts ASRL1 COM1
ASAL Y154 LAN Client [2.g. E5810) oLz EES“’Z% "
GFIB “82350 PCI GPIB Card TCRIPD lan

GFIB 82347 154 GPIB Card

GFIB 82357 USE to GPIE

GFIB W54 LAN Clisnt [2.0. E5810)

GPIBYH GPIB-AXI Command Module

TCPIP *LAN Client (LAM Instruments]

Wil *EB491 IEEE-1394 to Vi

h/a LA Server [PC as Server)

Lonfigure | FRemove |

*MWOTE: Auto Config will configure interfaces identified with an =

* dwita Config |

Ok

[ ]
Help |
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If No communication with 7500 when GPIB is 82350A or 82350B

If ChemStation can not communicate with the 7500 when the GPIB is 82350A or
82350B, Remove the Setting and reconfigure the GPIB setting manually as follows.

1 Select [GPIB hp 82341] in the Configured Interface and Click Remove.

Agilent 10 Libraries Configuration - I0 Config - |E| 5[

File Optians Help

10 Config configures and edits Agilent 10 interfaces.
- To configure a new interface, select the interface in ‘Available Interface Types' and click 'Configure’
- To edit a configured interface, select the interface in ‘Configured Interfaces' and click 'Edit!
- To automatically configure the interfaces identified with !, click ‘Auta Config

 Awailable Interface Typee————————————— - Configured Interfaces

VISA Tppe  Interface Description VIS4 Name  SICL Mame

ASRL *RS5-232 COM Parts ASALT COmM1 * Auto Config
ASAL IS4 LAN Client [=.g. ES810) A3HL2 CoM2

GFIE 82350 PCI GPIE Card

TCRIPD

GPIB 2341 154 GPIB Card 0K
GPIB 82357 USB to GPIB

GFIB V154 LN Client (2.0, ES810)

GPIBVX  GPIBXI Command Module Help
TCRIP “LAM Client [LAM Instruments]

Wl *E8431 IEEE-1334 to Wil

n/a LAM Server [PC as Server)

Edi... | Bemove

#MOTE: Auto Config will configure interfaces identified with an ™

2 Select [GPIB 82350 PCI GPIB Card] in the Available Interface Type and Click
Configure.

Agilent 10 Libraries Configuration - 10 Config - |E||5|

Fille Options Help

10 Config configures and edits Agilent [0 interfaces.
- To configure a new interface, select the interface in ‘Available Interface Types' and click Tonfigure’
- To edit a configured interface, select the interface in Configured Interfaces’ and click 'Edit'
- To automatically configure the interfaces identified with ™, click. ‘uto Config!

—Available Interface Types—————  — Configured Interfaces
Y154 Type  Interface Description Y154 Mame  SICL Mame
A5AL *R5-232 COM Porte ASRLT COm1 * Auta Canfig
ASRAL VIS4, LAN Cliert (e.q ES810) ASRL2 Comz

T TCRIFD lan

GPIB 82341 154 GPIE Card 0K
GFIE 82357 USE to GFIE

GPIE WIS LN Cliert (= g ES810)

GPIBVX  GPIEV Command Module Help
TCRIP “LaAN Client [LAN Instruments]

Wl “E8451 IEEE-1334 to)

na LAN Server [PC as Server]

LConfigure Edit...

=MOTE: Auta Config will configure interfaces identified with an ™
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3 GPIB Setting
Highlight (Click) [GPIBO0] and Click Edit

_(alx]
Fil=  Cptions  Help
|0 Config configures and edits Agilent 10 interfaces.
- To configure a new interface, select the interface in ‘Available Interface Types' and click 'Configure’
- To edit a configured interface, select the interface in 'Configured Interfaces' and click 'Edit!
- To automatically configure the interfaces identified with ', click ‘4uta Config’
i &vailable Interface Types————— |~ Configured Interfaces
VISA Tyepe  Interface Description VISA MName  SICL Mame
ASAL *R5-232 COM Parts ASRL1 COM1 * Auta Config
ASAL VISA LAN Client [e.g. ES810) belal RS
GPIE *B2350 PCI GPIE Card
GPIE 82341154 GPIB Card &
GPIE 82357 USE to GPIE
GPIB VIS4 LAN Client [e.0. ES810) Help
GPIBYX  GPIBAXI Command Module
TCRIP “LaM Client [LAM Instruments]
WAl *E8431 IEEE-1334 to Wl
n/a LAM Server [PC as Server)
*MNOTE: Auto Config will configure interfaces identified with an ™'

Set the following. Then Click OK.

Huestions? Press the Help button below.
Recommended default values are shawn.

Serial Mumber: |9951 EiEx]
SICL Interface Mame:  [1pazad)

[far backwards compatibility use "hpib?']

4154 Interface Mame: W:I i
Logical Urit: l?—ﬁ Help

Bus Addiess: lm_ﬁ Defaults

2] St el Edit Y154 Corfa...
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4 10 Config Setting is now Complete

Click OK
_loix|
File Options  Help
10 Config configures and edits Agilent [0 interfaces.
- To configure a new interface, select the interface in ‘Available Interface Tppes' and click ‘Configure’
- To edit a configured interface, select the interface in ‘Configured Interfaces' and click ‘Edit'
- To automatically configure the interfaces identified with ', click ‘Auto Config"
—&wailable Interface Types————— 1~ Corfigured Interfaces
WISA Tepe  Interface Description WISA Mame  SICL Mame
ASRAL *R5-232 COM Ports ASRL1 COM1 * duta Config |
i ASRLZ COM2
ASAL WS4 LAM Client [2.0. ESE10) GRIED hpB2341
GFIB “82350 PCI GPIB Card TCRIPD lan

GFIB 82341 154 GPIB Card ok

GPIB 82357 USE to GFIE

GFIE WS4 LAM Client [2.0. ESE10) Help |

GPIBYH GPIB-AXI Command Module

TCPIP *LAN Client (LAM Instruments]
Wil *E8451 IEEE-1334 to VK]
h/a LA Server [PC as Server)

Lonfigure | FRemove |

*MWOTE: Auto Config will configure interfaces identified with an =
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Appendix A

This appendix includes the ChemStation menus. It enables you to quickly determine
which menu to access for a specific purpose.

Top Task

[Instrument]

[Instrument Control...]
[Tune...]
[Exit]

[AcquireData]

[Main Panel...]
[Edit AMU Select File (.amu)...]

[DataAnalysis]
[Main Panel...]
[Methods]

[Load and Run Method...]
[Run...]

[Run Method Wizard...]
[Edit Entire Method...]

[Edit Method Information...]
[Edit Interference Equation...]
[Load Calibration...]

[Save Calibration...]
[Load...]

[Save...]

[Print]
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[Sequence]

[Load and Run Sequence...]
[Run...]

[Reprocess Data Batch...]
[Edit Sample Log Table...]
[Position and Run...]
[Simulate Sequence...]
[View Sequence Log...]
[Print Sequence Log]
[Load...]

[Save...]

[Print]

[More...]

[Chain Sequence]

[Edit and Run...]

[Simulate Chain Seq]
[View Chained Seq Log...]
[Load...]

[Save...]

[Window]

[Tools]

[Help]

[Reset Window Position]

[Offline Data Analysis]
[Offline Sample Log Table]
[Archive Files...]

[Extract Files...]

[Help topics]
[About...]
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Instrument/Tuning Task

Instrument Control

[Plasma]

[Plasma ON]
[Plasma OFF]
[Exit]

[Vacuum]

[Vacuum ON]
[Vacuum OFF]

[Diagnostics]

[View Error Log...]
[Clear Error Log]
[Running Time...]
[Ton Lenses Test]
[Nebulizer Test]

[Maintenance]

[Sample Introduction...]

[Restart S/C Control]

[Reaction Gas] ---For models 7500ce and 7500cs
[Octopole] ---For models 7500ce and 7500cs
[Hardware Settings...]

[ALS]

[Go To...]
[Home]

[Rinse]

[ALS Initialize]

[Meters]

[Meter Control Panel...]
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[Maintenance Log]

[Log Book...]
[Help]

[Help topics]
[About...]

Tuning
[File]

[Load Tune Values...]
[Save Tune Values...]
[Load Factory Defaults]
[Generate Report]

[Print]

[Copy Tune Parameters...]
[Exit]

[Tune]

[Sensitivity]

[Oxide Ion]

[Doubly Charged Ion]
[Resolution/Axis]

[P/A Factor]

[Generate P/A Factor Report]
[Reaction Gas] ---For models 7500ce and 7500cs
[Full Spectrum]

[Autotune...]

[Peri Pump Program for Autotune]
[RF Matching]

[Dead time calibration...] ---When dead-time calibration is used

[Acq. Params]

[Acquisition Parameters...]
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[ALS]

[Goto...]
[Home]

[Rinse]

[ALS Initialize]

[Meters]

[Meter Control Panel...]
[Maintenance Log]

[Log Book...]
[Help]

[Help topics]
[About...]

A-6



Agilent 7500 ICP-MS ChemStation Operator’s Manual
Appendix

Data Acquisition Task

Main Panel
[AcquireData]

[Acquire Data...]
[Exit]

[Edit Parameters]

[Set Mode...]

[Set Parameters...] ---For an operation other than Time Program

acquisition
[Set Time Program...]
[Print Summary...]

[PeriPump]
[Set Peripump Program...]
[ALS]

[Goto...]

[Home]

[Rinse]

[ALS Initialize]
[Logs]

[View Acq Log...]

[Clear Acq Log]
[Help]

[Help topics]
[About...]
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Data Analysis Task

[Data File]

[Load...]

[Edit Header...]

[Display Replicate Files...]

[Edit Average File...]

[Print...]

[Next Data file]

[Tabulate Spectrum/Point...]
[Tabulate Spectrum/Mass...]

[Draw Total Ton Chart]

[Extract Ion Chart...]

[Tabulate Chart Raw Data to CSV...]
[Tabulate Chart CPS Data to CSV...]
[Export AIA format for Agilent LC/GC]
[Export Agilent LC/MSD raw data]
[Exit]

[Method]

[Data Correction...]
[Select Reports...]

[Load...] ---Offline Data Analysis only
[Save...] ---Offline Data Analysis only
[Save to Online] ---Oftline Data Analysis only
[Check Dilution...] ---When ISIS is used

[View Summary...]

[Run Analysis Method] ---Offline Data Analysis only
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[Calibrate]

[Edit Calibration]

[Print Blank Conc.]

[Load Calibration...]

[Save Calibration...]

[Convert to Calibration Method]

[FullQuant]

[Generate Report...]
[Layout Custom Report...]
[Print Custom Report...]
[Update DataBase]
[Integration Parameters...]
[Integration Results]

[SemiQuant]

[Generate Reports...]

[Layout Custom Report...]
[Print Custom Report...]
[Update DataBase]

[Edit SemiQuant Parameters...]
[Internal Standard Correction...]
[Blank Subtraction...]

[Print Blank Conc]

[Isotope]

[Generate IR Report...]
[Generate ID Report...]
[Edit IR Parameters...]
[Edit ID Parameters...]

---in Standard Addition only
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[Tools]

[DoList...]
[Configure DoList...]
[Copy Window...]
[Reset Window]
[Help topics]
[About...]

[Help]

[Help topics]
[About...]




Agilent 7500 ICP-MS ChemStation Operator’s Manual
Appendix

Data Base Task

[DataBase]

[Element.db]
[Oxide.db]
[Dimer.db]
[Dcharge.db]
[Hydride.db]
[Argide.db]
[Chloride.db]
[Exit]

[View]

[Element Information]
[Interference Information]
[AMU Information]

[Prev!]
[Next!]
[Index...]
[Help]
[About ICP-MS DataBase...]
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Report Pad

[File]

[Open]
[Print]
[Exit]

[Edit]

[Copy]
[Select All]

[Window]

[Cascade]
[Tile]
[Arrange Icon]

[Help]

[Help Topics]
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Appendix B

This appendix includes descriptions and equations for Calibration, Quantitation,
SemiQuantitation and Averaging Repetition Files.

Calibration

Weighted Regression

When data with more than one repetition is used to create a calibration curve,
weighted regression can be selected. The count error for data collected in this
manner is represented as the standard deviation of the counts. Usually the count
error for higher concentrations is larger than that for lower concentrations. When
weighted regression is selected, lower concentrations are given more weight
because it is more desirable that the curve pass through points having lower error
than points having higher error.

The weight of each point is calculated as follows.

wo=8 /(LS /n)

where

Sl. . standard deviation of each point

n: number of point

In case of 1/count, §; changes to 1/count.

However, if a count0 level exists, weighting is not possible.

In case of 1/conc, §; changes to 1/conc.
However, if 0 concentration exists in calibration levels, weighting is not possible.

Only linear regressions can be weighted.
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Internal Standard

When an internal standard is selected, the count of each data point in the calibration
curve is divided by the ratio of the count per concentration of the internal standard
of the same level.

y=2,10,/x)(y=v, if x=0)

where
X.: concentration of internal standard
Y+ count of internal standard

Y.+ count of sample data

This value is used as the measured value of y in the following sections.

Correlation Coefficient

This value is calculated using the following formula.

S =D -9)}

{[Zj:(x,- —x)z} |:;(yi _y)zﬂl/z

X : average of X;

T =

where

y:average of y;
X;: measured value of X

V;: measured value of y

This is available only for linear regressions.
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Coefficients of Calibration Curves
Coecfficients are calculated as follows.
where

n: number of points

x;: numbered value of x

v;: measured value of y

w;: weight of each point (w;=1.0 in the case of unweighted regressions)

y =ax

inyiwi
= i

a
Zx?wl
i
y=ax+b
g [z
i i i
a =
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y=aX2+bx

_ [;xiw,] (zj:xiy,-w,) - [Zj:xfwl.] (;xfyiw,]
sote] ~(zw)[zv)

3
inyiwi - azxi w;
J i

S
1l

y=ax’+bx+c

4= S(xzy)s(xx) - S(xy)s(xxz)

S(xx)S( 2 2 { (x )}

. Sy)yS (xzxz)—S (xzy)s(xxz)
2
S0’y T )

2
Syiwp o XMW D XW

C:i _bl —a‘
n n n
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where
2 1
Sixx) = (inWJ - T

Sty = | LXMW |~ At
i

4 i
S(xzxz) = (in WJ - T
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log (y)=a(logx)+b

n{Z(logxilogyi)wi} - (Z logxl.wl] {Z logyl.wlj

2
n{Z(logxi)zwi} - (Z logxiwij
i i
> logyw; > logx;w;

i i

b = —a
n n

y =ax + b + bkg (Standard Addition)

Tl

a = 2
n[Zx?wJ - {inwlj
i i
Zyiwi zxiwi
b = in —ain Vbkg
where

Vg count of the background

y = ax +[blank]
le.(yl- - Blk)w;

I
2
25V

i

where

Blk : number of counts in the calibration blank
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Quantitation

Internal Standard

When an internal standard is selected in the current calibration curve, the count of
the target ion of the sample data is divided by the ratio of the count per
concentration of the internal standard in the sample data. In this calculation, the
concentration of the internal standard in the first level of the calibration curve is
used as the concentration of the internal standard in the sample data. The count
value for each element reported on a quantitative report is therefore a count ratio.

y=2,10,/x)(y=p, ifx=0 )

where
X.: concentration of the internal standard of the first level in the calibration curve
Y+ count of internal standard

Y- count of the target ion

This value is used as the measured value of y in the following sections.

Calculating Concentration

Concentration of the target ion of the sample data is calculated as follows.
where

X. concentration of the target ion

: measured count of the target ion

. coefficient "a" in the calibration curve

coefficient "b" in the calibration curve

(SIS A SIS

coefficient "c¢" in the calibration curve
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y =ax

X =

y
a

y=ax+b

_y-b
B a

X

y= ax>+ bx

b+ |p*+4
X = b+ iy

2a

y=ax2+bx+c

-b+ [b*—4a(c—y)
X =

2a

logy=a(logx)+b

1
_ yj“
x (ﬂv

y =ax + b + bkg (Standard Addition)
b

X =_
a

y = ax + [blank]

v = y—Blk
a

where

Blk : number of counts in the calibration blank
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DL

DL refers to a concentration equivalent to 36B.

The equation for DL varies depending on the calibration formula.
If a linear equation such as y = ax + b is used:

DL =3cB/a

Where,

3oB: value three times the standard deviation of the count at the 0 concentration
level.

arainy=ax+b

The unit set in the calibration should be used and must not be changed.
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Standard Deviation of the Concentration

When a linear regression is used, the standard deviation is calculated as follows.

)

SD =

n—1

where

n : number of sample repeats

X;: concentration
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Interpolation Formulas for Virtual-Internal-Standard Correction

These formulas are used to calculate the modification rates for all internal standards
used for the latest calibration curve and the current sample data. The concentration

level of the current data internal standards uses the value of level 1 of the calibration
curve, as with the existing internal-standard correction. In the case of “Linear” and

“Quadratic,” one formula is created from all internal-standard modification rates. In
the case of “Point to Point,” a formula is created for every two internal standards.

Cps _ci
_ Conc _ci
~ Cps_si
Conc _si

Ri

where

Cps_ci, Conc_ci: CPS and concentration of the internal standard
of the data last used to update the calibration
curve

Cps_si, Conc_si: CPS and concentration of the internal standard
of the current sample data (For the
concentration, use the value set for level 1 of
the calibration curve.)

Point to Point (Y = aX + b; Two adjacent internal standards are used; Default)

Linear (Y = aX + b; All internal standards are used.)

ny MiRi— Miy Ri
TS M= (S iy

DRi Y Mi
b: i —a i
n n

Ra =aMa +b
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where
Mi: Mass number of internal standards
n: Number of internal standards (two in the case of “Point to Point)

Ri: Modification rate of the internal-standard CPS between the
standard data and sample data

Ma: Mass number of the element to be quantitatively analyzed

Ra: Virtual-internal-standard correction coefficient for
correcting the CPS of the element to be quantitatively
analyzed

Quadratic (Y = aX? + bX + ¢; All internal standards are used.)

S Sy = SumyS

_ T(MPR) (MM?)
- 2
S(MM)S(MzMz) - {S(MMZ)}
_ S(MR)S(MZMZ) _S(MZR)S(MMZ)
2
S(MM)S(MZMZ) - {S(MMZ)}
. . 2
D Ri D Mi > Mi
c=—1—-b-"! —-a
n n n

Ra = aMaMa + bMa + ¢

where
Mi: Mass number of internal standards
n:  Number of internal standards

Ri: Modification rate of the internal-standard CPS between the
standard data and sample data

Ma: Mass number of the element to be quantitatively analyzed

Ra: Virtual-internal-standard correction coefficient for correcting
the CPS of the element to be quantitatively analyzed
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(M)’
Sy = 2 Mi* BR——
D> Mi) R
Sy = (O MiRi) B—
D Miy Mi’
Som) = ZMi3 - nl
D Mi*Y Ri
S = ZMizRi— —
O Mi*)?
S enery = 2. Mi* -

Correct the CPS of the element to be quantitatively analyzed using the
virtual-internal-standard correction coefficient.

Cps _na=Cps_sa*Ra

where

Cps_na: Corrected CPS of the element to be quantitatively
analyzed

Cps_sa: CPS of the element to be quantitatively analyzed

Ra: Virtual-internal-standard correction coefficient for the
CPS of the element to be quantitatively analyzed
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SemiQuantitation

The counts used in semiquantitation were the counts of the most abundant point of
the mass specified in the semiquant parameters panel for a given element.

There are some exceptions to the execution of interference check protocol as
follows:

Oxide check is not executed for "2Ge.
Doubly charged ion check is not executed for Li.
Dimer check is not executed for 7Li, 24Mg, 60Ni, 2Ge.

Argide check is not executed for °°Ni, 7Ge.
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cps < min. peak Yes

No
<Output is ON? >

Output is ON?

(count / bkg count) < 3%

<Isotope abundance error <= 10% >
\/( Yes

Oxide Check:

(count of target / count of (target - 16 amu ) <=1%
Hydnde Check:

(count of target / count of (target - 1 amu)) <= 1%

Argide Check:
(count of target / count of (target - 40 amu)) <= 0.1%

Doubly Charged Check: Yes
(count of target / count of (target x 2 amu)) <= 1%

Dimer Check:
(count of target / count of (target /2 amu)) <= 0.1%

Output is ON?
No
No Yes

Calculate concentration

(count x dilution factor x *ISTD factor)
/ SemiQuant factor

(Next element
where

Auto Add Mode

*ISTD factor = (cps of ISTD in the STD) / (cps of ISTD in the sample)
Normal Mode

*ISTD factor = (concentration of ISTD in the sample) x (SemiQuant factor)
/ (cps of ISTD in the sample)
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Averaging Repetition Files

When the repetition data files are averaged to create an average results file, the
following formulas are used:

xavg -
>
i
2
S 562—[256]
i i i
Savg =
Zni{Zni - IJ
i
where

l)s +(nx,)’

57 = 2

X,yg: average count of the averaged results file
Savg: Standard deviation of the averaged results file
n;: repetition number of the individual repetition file
x;: average count of the individual repetition file

s;: standard deviation of the individual repetition file
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Appendix C

This appendix includes descriptions for the dead time calibration.

Dead Time Calibration

Dead time is the interval following the arrival of an ion at the detector, during which
the counting of a pulse takes place. It is determined by the width of the multiple
output pulse, electronic pulse widths and circuit recovery times. Another ion
arriving during this time will not be recorded.

A typical value of dead time is 40 nsec
Dead time correction is performed in the following calculation.
N=n/(1-nT)
N: Count after correction (cps)
n: Count before correction (cps)

T: Correction parameter (= Dead Time)

NOTE Dead time calibration needs to be performed after replacement of the electron
multiplier.
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Execution of Dead Time Calibration

This section describes how to execute the Dead Time Calibration by using erbium
(Er) solution. Indium (In) is also available for dead time calibration.

For executing the Dead Time calibration, follow the next procedure.

NOTE Dead time calibration needs to be performed after replacement of the electron
multiplier.

1 Perform a new EM and Adjust Discriminator tune.
2 Prepare the calibration standard solution for Dead Time Calibration.
For example, 50ppb Er and 1ppm Er.

3 Select the Use Dead Time Calibration in the ICP-MS Configuration dialog box.
The ICP-MS configuration dialog box is displayed by selecting Start >> Programs
>> [CP-MS Chemstation >> Configuration >> Miscellaneous.

E= |CP-MS Configuration 3
I Offline Instrument
LaM Prohibited Masses
IP&ddiees: | 192 168, 1. 128 14 16 17 18 13
Fiemote Start 2 * B 40 4
@ Bl EM Protection

" Wait for Ready Signal [ Auto setting of integ time in analog mode:

Sample Intioduction OC Mode

Type: Mode: GENERAL GCC

Periztaltic Pump -
-
1515 Application: I

Miscellaneos. ..
Autozampler:

Feset to Default Save | Cancel ‘ Help |

ICP-MS Configuration Dialog Box
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Hardware Options
Iv¥ SC Cooling r
[ 1515 External Pump

Flazma Ignition Mode
Sample Tupe:  # Aqueous Solution

" Organic Solvent

Post Analysiz Peri Pump Rotation
I Enable Post Ratation

Remate Shutdown
™ Standard

Dead Time Calibration

¥ Use Dead Time Calibration

Maintenance Log
[~ Record Log every Tuning Report Generation

-

=
e
T

QK | Eancel| Help |

Select Use Dead Time Calibration.

4 Introduce the SOppb Er solution.

Tune the sensitivity to make the count of the major isotope 166Er in the range of
50,000 - 1,000,000 count / 0.1 sec.
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5 Select Tune >> Dead time calibration..

Select Element for EM Dead time Calibration dialog box is displayed.

[}fl 1ICP-M5 Tuning - Sensitivity ATUNE.U 10l =|
File | Tune Acq. Params Meters Maintenance Log  Help
=~ Sensitivity - -
|
H; Oxide Ion 1 @ ?
=== Doubly Charged Ion
205
Resolution/Axis . I;lA ﬂl
R & firoes =z
C P& Fackor Siop |
423
Generate PiA Factor Report
b 531 _Heb_|
RS  Full Spectrum 5083
Autotune. ..
RF Matching
Integration Time: 0.10 e [ AutoVert. Range
Etract1: -200.0-10.0[¥ ] Sampling Period: 0.31 B0

6 Select Er[164/166] then click OK..
x

ChemStation will start EM Dead time Calibration. Please set samples for calibration.

Current dead time value :  4.19E-008zec (166 amu)

Element for calibratior :

The following conditions must be satisfied to perform calibration.
[1JEM Tuning has been completed.
[2]Calibration element haz appropriate sengitivity.

Feady?
QK I Cancel | Help |

Select Element for EM Dead time Calibration dialog box

7 Check sensitivity for S0ppb Er

Select Check.. the sensitivity must be above 50,000 counts. Select OK then Run..
x

Fleaze introduce calibration samplel. [Lower Conc. ]
“Click 'Check. befare run, to verify stability of the signal.

Then, click 'Run' after the signal becomes stable.

Cancel Check...
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]I}l ICP-MS Tuning - Sensitivity ~1ol |

clulEE Sa=E = 2

m/z: 5[ 164 166 |
Range: [20 22| [so00 == [ioEs =L

Cournt: 3 4429 23479
Mean: 52 23525 480509 _tek |
RSDIxL 4079 3099 3058
mo 192

I— Enter |

@ Monitoring the sensitivity, IF vou are ready or want to quit, click Ok,

Flasma Condition

FiF Fower: I_
BE tatching: I_
Smpl [epth: I_—mm = | TR T
Tareh-H: I— i Eirizel 2: I— ! Sziz [Hffeet: I—
Tarzh: I— mm [Omega Bias: I— i [HF Bias: I— i
- - r. . = oo [ e

50ppb check.

il

Dead Time Calibration. ..
_| ll
. *

Dead time Calibration Completed =
@ Calibration completed

Dead time iz 4.06E-008zec [166 amu). Shart

Update current setting? _I
R t
QK I Cancel Help | ﬂl
Sty

T N
Help |

iI _’I Integration Time: 0.30 sec [ Log
Acquisition Time: 2.30 B0

O-Pole Parameters

AU Gaine [
AU Ofset [
Lz Gaim I—
Sziz [Hffeet: I—
OREEs [ W

RSO of Ratio For High Concentration Sample: 0.911025 % BUSY 2

S50ppb finished.
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8 Introduce the 1ppm Er solution. Check sensitivity for 1ppm Er

Select Check.. note the increase in sensitivity with this higher concentration. Select
OK then Run..

Dead time calibration =

Fleaze introduce calibration samplel. [Lower Conc. ]
“Click 'Check. befare run, to verify stability of the signal.

Then, click 'Run' after the signal becomes stable.

Cancel Check...

' ICP-MS Tuning - Sensitivity ATUM 10l =|
Dead Time Calibration. ..

SlulEE = =E & 2

m/z: 5[ 164 166 |
Range: [20 22| [iroEs =2 2oEe =L

Count: E 8R373 1037921
Mean: 55 548334  G3B300T _tek |
RSDIxL 4443 B8.75 B8.05
mo 200

I I x|

LI @ Monitoring the sensitivity, IF vou are ready or want to quit, click Ok,
Plasma Condition——————
FiF Fower: I— i
FiF et | ! Eptract 2: | ! AR Tffeet |
Smpl [epth: I— i Eirizel 1.3 I— . Sgiz Eair: I—
Tareh-H: I— i Eirizel 2: I— ! Sziz [Hffeet: I—
Tarzh: I— mm [Omega Bias: I— i [HF Bias: I— i
- L — -
1ppm Check.
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9 Select OK to save the new dead time.

Typical Dead Time 30 - 60 nano seconds

Dead Time Calibration. ..

Dead time Calibration Completed

=10l x|

Calibration completed
@ Dead time iz 4.06E-008zec [166 amu).

Update current setting?

()8 I Cancel

WADE e e e

iI _’I Integration Time: 0.30 sec [ Log
Acquisition Time: 2.30 B0

O-Pole Parameters

AU Gaine [
AU Ofset [
Lz Gaim I—
Sziz [Hffeet: I—
OREEs [ W

RSO of Ratio For High Concentration Sample: 0.911025 % BUSY 2

_ St |
o |
b |

Calibration complete

[ x|

@ Dead time setting was changed.
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Appendix D Compression and
Decompression of Files

For troubleshooting purposes, files such as equipment maintenance log, data,
method, calibration, and sequence files can be compressed into zip files.

Compressed files can be decompressed.

Compressing Files

Files such as data, method, calibration, and sequence files can be compressed using
the following method.

1 Select Top window >> Tool >> Archive Files.

The Archive Files dialog box will appear.

Archive Files ﬂ
i~ Destination Fil
Folder. CACHEM_ARCY Browse. |

ZP

Filename:: (N[0

Apchived Files:

File Type:

Calibration 'I

Archiyel Cloze | Help |

Archive Files Dialog Box

2 Enter a file name in the File Name: text box.
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3 Click Browse to change the destination folder, if necessary.

When the Browse For Folder dialog box appears, select a destination folder and

click OK.

Select folder

2|

m Desktop

@ My Documents

= @ My Computer

&4 3 Floppy (A1)

== Loral Disk {C:)

¢ @] ADOREARR

5 CHEM_&RC

{1 cHEMBACK

1 db7df31376027c9370F b 36
{1 Documents and Settings
{3 1oPCHEM

{1 Larwarks

[El

Cancel | NewFU\dErl

&

Browse For Folder Dialog Box

4 Select the type of file to be compressed in the File Type list box.
5 Click Add and select the file to be compressed.

The list section on the upper right displays files of the type selected in step 4. Select

a file and click Select.

If you cannot find the file that you are looking for, change the search location using

the folder list in the upper left section or the drive list in the lower left section.

ﬁ- Select Calibration x|
Please select Calibration
[T ~| [205TB.C -
ZJICPCHEM 20 5TB_C.C
1 205TB_C5.C
2H STEC
al
(20 sTBC AE_10PPE.C
[Jz0sTBCC AE_20PPM.C
(CJ205TB_CS.C AB_DIC
[[J2H_5TBC BKG_A.C
Cyar BKG_C_1.C
(AR 10FFEC EEE—E—% E
(L AB_20PPM C —F
BKE_CE1.C
ase DLC =l |eke_cezc =
= e |
Select Cancel I Help |

Selection of File

6 Click Archive.

The selected file will be compressed.
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Decompressing a File

Select Top window >> Tool >> Extract Files.

The Open dialog box will appear.

open 2]
Lonk in: [ {3 CHEM_&RC =] &k F-

Desktop

(Zy
My Documents
File name: I d Open I
Files of type: IZIF‘ File[* zip] j Cancel |

™ Open as fead-only

Open Dialog Box
Select the location of the compressed file and click Open.

The Browse For Folder dialog box will appear.
S|

Extract to:

= My Computer
ﬁ 514 Floppy (A:)
=3 Local Disk (C:)
@ Compack Disc {0}

ok I Cancel | MewFo\darl

&

Browse For Folder Dialog Box
Select the folder in which to place the decompressed file and click OK.

The selected file will be decompressed.
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Appendix E Precautions on
Using the ICP-MS ChemStation
with the LC/GC ChemStation

Installing the ICP-MS ChemStation and the LC/GC ChemStation to a single PC
makes it possible to execute an LC/GC ChemStation method in an ICP-MS Chem-
Station sequence.

Connecting the Agilent 7500 and the LC/GC
Connect the Agilent 7500 and the LC/GC as shown below:

Switching Hub
LAN Cable ||
APG Remote Cable LC/GC ChemStation
% @2\ ICP-MS ChemStation
LC System Agilent 7500 PC

e Use an APG remote cable to connect the Agilent 7500 and LC/GC.

e Connect the PC and the ICP-MS or LC/GC with a LAN cable via a switching
Hub. In general, use straight cables only. If the Hub is AUTO-MDIX-compatible,
either straight or crossover cables may be used.

Refer to the instruction manual for each instrument for information on making
connections. Note that Agilent 7500 ICP-MS or LC/GC Instruments with the GPIB
interface cannot be synchronized with the LC/GC ChemStation.
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Precautions on Installing the LC/GC ChemStation on a PC on
which the ICP-MS ChemStation is already installed

If the optional ICP-MS chromatographic software is installed on the PC, take the
following steps to uninstall the chromatographic software and install the LC/GC
ChemStation.

Select Start --> All programs --> ICP-MS ChemStation --> Add (Delete) Optional
Software from the Windows taskbar.

This displays the Optional Software dialog box.

Uncheck the ICP-MS Chromatographic Software checkbox and click OK. This
will uninstall the ICP-MS chromatographic software.

Option Software

To add or remave an option software, click the check box.

Option Software:

[~ Inteligent Sequence

Registration Ma.:

[7 ICP-M5 ISIS Software
Registration Mo.:

v JCEMS Thromatographic Soffware
Registration No.:

[~ User Access Control Pack

Registration Ma.:

Install the LC/GC ChemStation. Refer to the LC/GC ChemStation Operation
Manual for how to install this software.

When the LC/GC ChemStation has been installed, reinstall the ICP-MS
chromatographic software, if necessary.

Open the Optional Software dialog box in the same way as described in Step 1.

Check the ICP-MS Chromatographic Software checkbox, enter a Registration
No., and click OK.
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Precautions during LC/GC Startup

Open the LC/GC after the ICP-MS ChemStation enters Analysis mode. If you open
the LC/GC first, initialize the instrument from the LC/GC ChemStation. Refer to the
LC/GC ChemsStation Operation Manual for initialization directions.

Setting Configuration

You must change the configuration in the ICP-MS Configuration dialog box before
using the LC/GC ChemsStation with the ICP-MS ChemStation. Refer to
“Configuration” in Chapter 2 for more information.

Precautions During Execution of a Sequence

Never perform LC/GC ChemStation operations while executing a sequence. Any
such attempt will halt the sequence.
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