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Contacting Us

Assistance

There are several ways to contact Thermo Fisher Scientific.

For technical support and ordering information, visit us on the Web:
www.thermoscientific.com/ms
Service contact details for customers are available under:

www.unitylabservice.com

Customer Information Service

The Customer Information Service site cis.thermo-bremen.com is
aimed at providing instant access to latest software updates and manuals,
application reports, and brochures.

Thermo Fisher Scientific recommends that you register with the site as
soon as the instrument is installed. To register, visit
register.thermo-bremen.com/form/cis and fill in the registration form.
Once your registration has been finalized, you will receive confirmation
by e-mail.

Suggestions to the Manual

Thermo Scientific

% To suggest changes to this manual

* Please send your comments (in German or English) to:
Editors, Technical Documentation

Thermo Fisher Scientific (Bremen) GmbH
Hanna-Kunath-Str. 11
28199 Bremen

Germany

* Send an e-mail message to the Technical Editor at
documentation.bremen@thermofisher.com

You are encouraged to report errors or omissions in the text or index.

Thank you.
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chapter1 Using This Manual

This iCAP Q Software Manual introduces the software suite Qtegra and
describes the configuration and operation of the iCAP™ Q instrument
with Qtegra. For information about the operating procedures for the
iCAP Q MS system, we recommend that you read the iCAP Q
Operating Manual.
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Using This Manual
Typographical Conventions

Typographical Conventions

This section describes typographical conventions that have been
established for Thermo Fisher Scientific manuals.

Signal Words

Make sure you follow the precautionary statements presented in this
manual. The special notices appear different from the main flow of text:

NOTICE Points out possible material damage and other important
information in connection with the instrument. A

Viewpoint Orientation

Left and right used in this manual always refer to the viewpoint of a
44 y p
person facing the front side of the instrument.

Data Input

Throughout this manual, the following conventions indicate data input
and output via the computer:

1-2 iCAP Q Software Manual (P/N 1288010, Revision B)

Messages displayed on the screen are represented by capitalizing the
initial letter of each word and by italicizing each word.

Input that you enter by keyboard is identified by quotation marks:
single quotes for single characters, double quotes for strings.

For brevity, expressions such as “choose File > Directories” are used
rather than “pull down the File menu and choose Directories.”

Any command enclosed in angle brackets < > represents a single
keystroke. For example, “press <F1>” means press the key labeled
Fl1.

Any command that requires pressing two or more keys
simultaneously is shown with a plus sign connecting the keys. For
example, “press <Shift> + <F1>” means press and hold the <Shift>
key and then press the <F1> key.

Any button that you click on the screen is represented in bold face
letters. For example, “click Close”.

Thermo Scientific



Using This Manual
Typographical Conventions

Topic Headings

The following headings are used to show the organization of topics
within a chapter:

chapter 1 Chapter Name

Second Level Topics
Third Level Topics

Fourth Level Topics

Thermo Scientific iCAP Q Software Manual (P/N 1288010, Revision B) 1-3



Using This Manual
Reference Documentation

Reference Documentation

In addition to this guide, Thermo Fisher Scientific provides the
following documents for the iCAP Q instrument:

» iCAP Q Preinstallation Requirements Guide
» iCAP Q Operating Manual

The iCAP Q Operating Manual represents the Original Operating
Instructions. Thermo Fisher Scientific provides this iCAP Q Software
Manual as additional reference documents for the iCAP Q mass
spectrometer.

The Qtegra software also provides Help.

A printed version of the iCAP Q Operating Manual is shipped with the
instrument. A printed version of the :CAP Q Preinstallation
Requirements Guide is part of the Preinstallation Kit. This kit is sent to
your laboratory before the arrival of the iCAP QQ mass spectrometer.
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chapter 2 Introduction to Qtegra

Qtegra is a configurable software package for elemental analyses. It is a
true end-to-end solution for workflow-driven analysis. You can use this
suite of applications for a variety of Thermo Fisher Scientific products.

The main Qtegra frameworks introduced in this chapter are:
Contents
* Configurator Overview
e Instrument Control Overview

* Experiment Editor Overview

Thermo Scientific iCAP Q Software Manual (P/N 1288010, Revision B) 2-1



Introduction to Qtegra
Configurator Overview

Configurator Overview

The Configurator tool is used by the Administrator of your network and
the Manager of your laboratory. Different applets are provided to edit
general settings of the hardware and software and to configure and
adjust the Thermo Scientific Qtegra framework for your laboratory.

The user interface of the Configurator tool is shown in Figure 2-1:

P

+# Configurator = ||-= [é]
% FongurEter + | Standard editor Qtegra Wersion: 1.3.882.20

Hardware ,S tandards ﬁ_FLenc;i:!IElements far
configurator i Mew = ko) Save J Delete 7] Load & Default |[°
1 1
Hardware Panel .Name Description _
Configurator I [ Tune & General Tune Solutian |

Malecule Editar

Report editor

m

Script Editar

Settingz

Standard editar

SEMUISN A

Level Mezzage Tirne Cateqary Sub Category

Figure 2-1.  User interface of Configurator
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Introduction to Qtegra
Configurator Overview

Table 2-1 gives a short description of each applet.

Table 2-1.  Applets of the Configurator
Applet

N

m? Access Control Editor

Description

Allows the Administrator/Manager to define the access
permissions for the different programs and applications in the
user interface.

2 Element Editor

Element and isotope properties and the default isotopes are
listed. The default isotope set to TRUE in the database is
either the most abundant isotope or the most abundant isotope
which is likely to have the least interferences. The properties
can be changed here and are applied throughout the Qtegra
framework.

Experiment Configurator

Allows the Administrator/Manager to define instrument
settings, communication ports, and combine instrument sets
and evaluation strategies for a specific Experiment
Configuration. These combinations can be selected in the
Experiment Configuration tab of Instrument Control for
direct control of the hardware instruments associated with the
Experiment Configuration. Templates created in Experiment
Editor are based upon these Configurations.

Hardware Configurator

Gives access to hardware databases where instrument control
and other hardware parameter ranges or settings can be

defined.

Defines how the Hardware Panel in Instrument Control is
displayed for each of the devices or instruments set associated
with the Configuration.

Molecule Editor

Allows the Administrator/Manager to create polyatomics and
doubly charged ions that can then be viewed and selected
within the Analytes view of Instrument Control and
Experiment Editor.

.-"
‘ 7 .v_" Hardware Panel Configurator

= Report Editor

Allows the Administrator/Manager to create new and to edit
existing report templates.

= Script Editor

Allows the Administrator/Manager to create and edit C#
scripts that can then be loaded and run in Instrument Control.

Settings

Gives access to the settings database (Registry) and controls
default settings such as the default directory path for
Experiment Editor or default settings for dwell time. The
settings stored here should not normally need any
modifications.

Standard Editor

Central database editor for stock solutions and standards.

Thermo Scientific
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Introduction to Qtegra
Configurator Overview

NOTICE For details on the Configurator tool, see “Configurator” on
page 3-1. A

% To open the Configurator tool

1. Click Configurator ¢ open Configurator.
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Introduction to Qtegra
Instrument Control Overview

Instrument Control Overview

Thermo Scientific

Instrument Control is used by the Manager to switch on, optimize and
calibrate the iCAP Q instrument.

To run a measurement the appropriate Experiment Configuration has to
be loaded. The Experiment Configuration is created by the Manager,
see “Experiment Configurator” on page 3-13.

An Experiment Configuration selected in the ribbon tab of Instrument
Control enables tabs in the data view for each instrument defined in the
Experiment Configuration. The iCAP Q data view contains an analyte
table and real-time display where time-resolved and mass spectral data
can be observed.

The ribbon tabs of Instrument Control change dynamically upon
selecting a different peripheral tab in the data view region.

iCAP Q Software Manual (P/N 1288010, Revision B) 2-5
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Instrument Control Overview

The user interface of Instrument Control is shown in Figure 2-2:

il = Instrurment Control . m X
S Experiment Confiquration iCAP Wil e
e b Run Select  STD - @ ﬁ Showe &nalog
Stop {4 Edit ﬁ Spectrurn Moarmal - . :
n Wizards  Wiewss
I Restart 1 Apply Tune Settings - -
Contral fdeasurerment mode Display
E”;":u" Fand W icepo | Esiscas  ESIFAST
: Analptes
Major Elements | Molecules
i m e
Disatle | B> [ Enable = = ‘
B C N O F Me |E
Hard @ Soft 4
E:-cira-:ticun... - ! nm u:' nP n:f: ml:I n:P':;:
' HEFZYENERRNES S e
CCT Focus.. BEYZrEI 2 ElEr 22 E &
¢ 3500 | o Iy
Angular De.... 260,00 Enabled | dentifier Chwell tirme: [=] Chanrnels Spacing [u] F ezalution N
AL v 885 0. 1 01 Marmal 1.
CCT Bias [v] . 4| ' — ' — | o
rrrrrrrrr q ql-"-l
Major Add .. | Analyte
IIEE Analyte T able Formula T able
Torch Position Bl
Gas Flow
Ayerage Intenzities
CCT
W alue | dentifier RSO [%] N
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a
Yacuum w0 a5, 0 B
¥Yalves
| Properties
Mass Calibration
Ayerage Intenzities
Mass Calibration D...
Quadrupole Logiew 7
Inlet System Yiewer | Search
® ’4} 0Info Messages l_ﬂ, 0 arnings lla 0 Errars I 0 Fatal Errors ] ’J .-'lutu:usu:ru:ulll ;
- ———| Level Meszzage Tirme Cateqgor Sub Categor
Control.. Statuz P.. 4 A A

Figure 2-2.  User interface of Instrument Control
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Introduction to Qtegra
Instrument Control Overview

In the ribbon tab iCAP Q, user-definable Wizards for instrument
calibration, autotunes and performance reports can be run, edited,
stored and viewed. Optimized tune parameter sets to be used
throughout the Qtegra framework are stored in Instrument Control.

NOTICE For details on the Instrument Control tool, see “Instrument
Control” on page 4-1. A

< To open the Instrument Control tool

&)

Ld

Instrumment
1. Click Contral  to open Instrument Control.
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Experiment Editor Overview

Experiment Editor Overview

The Experiment Editor tool is the main Qtegra module and is used to
design, start and stop the measurements. The Home Page tab offers
access to all pages of the Experiment Editor tool. By default, the Home
Page opens on the Dashboard page.

The analytical workflow is based on the design of a measurement in a
Template. Sample analysis and data acquisition is then performed in
LabBooks created from the appropriate Template.

The user interface of the Experiment Editor tool is shown in

Figure 2-3:

P

Cashboard

Ej Experiment Editor - [Home Page]

Dashboard - iCAP Q ManualSampling

[ =) & ]S

Analysis

Templates

Fesults

fanage Files

Help

& Scheduler

7 l ] ] Configuratian
&_h Clogedown &—EJ Change Corfiguration

iCAR Q)

—— Plazma Lit

Cool Gas
Aux Gas
Meb Gas
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Fenning

0.00
0.00
0.00
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2.000E-9

[frrin
lfrrin
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rmbar

ICAP Q Mass Spectrometer

== WaCLILIM
0o Firani Prezzure
9000 Cc Fenning Prezzure
.00 limin Turbo Pump Speed
— Peristaltic Pump
0.000  lenin Fump Speed
0.0000  lenin hdode
0.0000  Umin Direction
1 [ 1]

b | Standard

Figure 2-3. User interface of Experiment Editor
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Experiment Editor Overview

NOTICE For details on the Experiment Editor tool, see “Experiment
Editor” on page 5-1. A

% To open the Experiment Editor tool

-

Experiment
1. Click Edter  to open Experiment Editor.
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chapter 3 Configurator

The Configurator tool contains all tools necessary to configure and
adjust the Qtegra framework for your laboratory.

0,
0’0

Contents

User Interface of the Configurator Tool
Viewer Region

Access Control Editor
Element Editor

Experiment Configurator
Hardware Configurator
Hardware Panel Configurator
Molecule Editor

Report Editor

Script Editor

Settings

Standard Editor

To open the Configurator tool

P

1. Click “enfigurater to open Configurator.

Thermo Scientific
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User Interface of the Configurator Tool

User Interface of the Configurator Tool

The Configurator tool has three regions, as shown in Figure 3-1:

3
1
5 Confighgatr e =
« | Element editor i About
n Acoess contral Ltegra Version: 1.3.882.55
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Labeled Components: 1=display region for applet settings, 2=Viewer region, 3=list of applets

Figure 3-1.

3-2

User interface of Configurator

The list of applets (see also “Configurator Overview” on page 2-2)
shows the icons for all applets available in the Configurator tool. The
applet settings are displayed when you click the icon.

The Viewer region displays a list of log files, such as messages, errors and
warnings.
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Viewer Region

Thermo Scientific

Configurator
Viewer Region

The Viewer region (see Figure 3-2) of the Configurator tool displays a
list of log files, such as errors and warnings.

hezzage Time Categaory

Communications with the AN 3221 Contraltdan

i ICAP O ingtrument haz been
establizhed!

Level

of Autoscrall
= &

Figure 3-2.  Viewer region of Configurator

NOTICE The Viewer tab is also shown in “Experiment Editor” on
page 5-1 and “Instrument Control” on page 4-1. A

% To open the Viewer

P

1. Click “enfigurater to open Configurator.

2. Click the tab Viewer.
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Access Control Editor

N

[ /4

The Access control editor applet of the Configurator tool allows the
Administrator and Manager to control the access permissions by
granting or denying access to the different programs and applications of

Qtegra.

With Access control editor (see Figure 3-3), the Administrator or
Manager defines who has access to programs or parts of programs and
what type of access permission is granted or denied to a user or user
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Figure 3-3.
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Access Control Editor

During Setup of Qtegra, Thermo Fisher Scientific provides the user
groups shown in Table 3-1. The Windows™ user installing Qtegra is
added to the group Administrator.

Table 3-1.  User roles provided by Qtegra

Name Description

Administrator The Administrator is responsible for the
instrument setup, configuration settings and
technical services.

By default, the Administrator has full access
to all programs and applications available.

Manager The Manager is responsible for method
setup/creation and instrument maintenance.

By default, the Manager has full access to all
programs and applications available.
However, access rights of the Manager can
be changed by the Administrator.

User The user is responsible for sample
measurement.

By default, the user has limited access to
programs and applications. The access rights
are granted by the Administrator or
Manager.

NOTICE By default, the minimum user level for Applications and
Configurators is defined as Administrator. Other user groups cannot
open these programs. A

Types of access rights that can be granted or denied are listed in
Table 3-2.

Table 3-2.  Access rights for Qtegra

Name Description

Full Access The user can both see the certain program or
application and edit the settings.

Read Only The user can only see the certain program or
application; changes are not allowed.

Hidden The program or parts of the program are
hidden for this user.
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NOTICE Full Access rights by default are granted to the groups
Administrator, Manager, Normal user. Users that have not been
assigned (by the Windows™ administrator) to a Qtegra group belong to
the group Unknown user. For this group everything is Hidden. A

< To open Access control editor

P

1. Click Configuratar ¢o open Configurator.

(&'
2. Click ﬂ Access control editor.

How to Set User Levels

You set the minimum user level to define which user group is allowed to
start a program in the Access control editor applet of the Configurator
tool.

% To set the minimum user level for access to Applications and
Configurators

D

1. Click “enfigurator to open Configurator.

N
2. Click ﬁ Access control editor.

3. Select the Applications or Configurators from the browser view.

4. Click on the item below Applications or Configurations to open
the Access mode view on the right.
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How to Grant Access Rights

Thermo Scientific

5. Click

Configurator
Access Control Editor

to display the list of defined access groups, see Figure 3-4.

Access control editor

[Ategra Version: 1.3.382.43

H

[ Applications
=8 Configuratars

- Aocess control edit
- Element editor
- Emperniment configu
- Hardware configurs
- Hardware Panel Cc
- Molecule Editor
- Report editar
- Sript Editor
- Sethings
- Standard editor
[+ Wirtual instruments
[+ Wirtual evaluations

1 | 1] 3

2= 41|

4 Access mode
e = Avdministrator

[=]

Mane
|Jzer

b anager

Minimum uszer level

The minimal uzer privilege level uzed to uze the
configurator,

Access control editor

Figure 3-4.

o= 4l |

List of access groups for minimum user level

6. Click to select the new Minimum user level, for example,

Administrator.

The minimum access level for the selected item of Applications or
Configurators is now defined.

In this example, only the group Administrator is allowed to open
Access control editor.

7. Click H to save the changes.

For each user group, you can define which buttons and controls are
visible and activated in the Access control editor applet of the

Configurator tool.

< To grant or deny access to the user interface

P

1. Click “onfigurater to open Configurator.

N

2. Click w Access control editor.
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3. Select an item from Virtual instruments or Virtual evaluations in

the browser view.
The Access mode settings are shown on the right.

4. Click the user group for which you wish to change the access rights,
for example, Normal user.

5. Click ™' to display the list of access rights, see Figure 3-5.

Access control editor Uteora Yersion: 1.3.882.43 -&bnut
H
[+ Applications E':?? ’Hr |

[ Configuratars

e . 4 Access mode
- Yirtual instruments

- Yirtual evaluations Adrniristrator Full access
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= eluart Marmal user Fn'_ead only E
= ProjectParar Unknown user Hidden
- - ExtCalM
- [ ExtCalM Full access
. [ ExtCalM
. - ExtCalM
- Evaluation
- DefaultSett R lu=ss
g . Access mode for normal users,
- Settings
B Samplelist b T Imkatep. E stCal View EstCalMethodviewStandards
- Samplelist b
--Samplelist fc E‘: ‘El |
- S.amplelist 4 Accessibility -
fel- lseDil AccessibleD escription |,-: |
- Rawl ata AccessibleM anne r
- Spectra AccessibleFole Cefauilt
fil- Stdhdd 4 Appearance
- TRGuart BackCalar (] Cortral
Backgroundimage ] [none]
BackgroundimageLayout Tile
BorderSiyle Mone
Curgor Default -
4 [ F | Accessibility

Figure 3-5. List of access rights for user group
6. Select the new access right for the user group, for example, Read
only.

The new access rights are defined for this Virtual instruments or
Virtual evaluations item.

7. Click H to save the changes.
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Element Editor

The Element editor applet of the Configurator tool gives access to the
properties of the element and isotope table.

Element editor contains a list of all elements and their properties sorted

in the order of their atomic number, see Figure 3-6. The information

listed here will be used for all experiments.

Element editor

O=dLo=RFOLIOIOE

Mn
Fe
Cn

O O o O o OO O O O ] O O O Oy O O O O O O Y O O ] O O O O o O O

Figure 3-6. Layout Element editor

Thermo Scientific

Element Carbon

=|2d

E Base

Atomic number

Group

Period

Symbol

lonization potentials
First ionization potertial [V]
Second ionization potertial [e'v]
Misc

Block

Blectron affinity [lol/mol]
Blectronegativity

Relative sensitivity factor
Series

Visualization

Color

Atomic number
The number of protons in the nucleus.

% To open Element editor

6
14
2
C

11.261
24.383

p
121,78
2.55

1
Michtmetall

B 127 127 127

1. Click Configurater ¢ open Configurator.

2. Click 2 Flement editor.
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How to Change the Properties of an Element or Isotope

It might be necessary to add or change an element or isotope in the
Element editor applet of the Configurator tool. Usually, these settings
would only be changed by the Manager.

% To change the properties of an element or isotope

1. Click “erfigurator to open Configurator.

2. Click g Flement editor.

3. Select an element or click ¥/ to display the list of isotopes and select
an isotope to display the element or isotope properties.

4. Click in the respective field to edit a property and click H to save
the changes.

R
“0

To add an isotope to the table

1. Click Configuratar ¢ open Configurator.

2. Click g Flement editor.

3. Select the element of interest and right-click anywhere next to it to
open the context menu.

4. Select Add isotope.
The Add isotope window opens, see Figure 3-7.

Add isctope @

Add an izotope to Fluorine

-

Mazz |

I Ok J I Catcel J

Figure 3-7. Element editor - add isotope

5. Enter the Mass of the isotope and click to exit the

window.
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6. Click H to save the changes in the database.

How to Change the Default Isotope

Thermo Scientific

It might be necessary to change a default isotope in the Element editor
applet of the Configurator tool. Usually, these settings would only be
changed by the Manager.

% To change the default isotope

1. Click Configurater ¢ open Configurator.

2. Click g Flement editor.

3. Select an element and click ¥ to display the list of isotopes.

4. Click an isotope to display the isotope properties.
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5. Click in the cell next to Is default.

The '~ button appears, see Figure 3-8.

Element editor

:

=1 H
1H

Isotope: 3 Helium

2H
IH

3He
4He

Be

O-E-H

10B
1E

=]
=]

==T O =0

Abundance [%] 0.000138

Is default False
Mass [amu] 3.016029297

e e e R =R S e S|

PARFOUTODLEE

(]

Is default
True if the isotope is a default isotope for the element.

Figure 3-8. Default isotope properties

6. Click '™ and select True or False for this isotope, as appropriate.

7. Click H to save the changes in the database.
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Experiment Configurator

combines instrument sets. Each combination is saved as specific
Experiment Configuration for later use in the Experiment Editor tool
when creating a Template, and in Instrument Control.

% The Experiment configurator applet of the Configurator tool

NOTICE Access to this module is defined in the “Access Control Editor”
on page 3-4. Generally, only the Administrator and the Manager have
full access to this module. a

In Experiment configurator, all virtual instruments, virtual evaluation
types and preset configurations are listed on tabbed pages, see
Figure 3-9.

-

2 Configurater oo e
f ! Aooess control * | Experiment configurator Otegra Yersion: 1.3.882 63
w editar Configurations Aupailable lterns
e Mew by Save A€ Delete € Load el Evaluations P
2 Element editor i $ CAP O ES| SC-45 ET
| 4 Accela LC Autasampler 1
> ﬂ ESI - Laser N A
E xperiment A _a Accela LC Pump 1
canfiguratar = o ﬂ Cpectra Systerm - Chromatography = |||t iCaP O ,
- ﬂ Arccela - Chromatography wm Cetac A5:-100 [
Hardware : W8] Cetac A5:-112FR ¥
; o ICAF [ Cetac ASH 520 ; 2
configurator . « |||z Cotac a5x-260 (
) Hardware Parel Configuration Details — [[|== Cetac ASASA .
Configurataor £ T ESISC-1400 E
4 :
Name [ICAP O Cetac ASK 520 ~ ESISC2Dx :
: . i e ESISC-4D0 E
Malecule Editor Description | ICAP G with autozampler ASx 520 L ESISC4S :
& D100 1
_:-. R eport editor & Manual 5ample Contral F
:_.'/’ ~ 3 N Laser P
1 | LI | s % PMI dnalita | azar Snstem F™

Figure 3-9. Layout Experiment Configurator
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The commands available in Experiment Configurator are summarized
in Table 3-3.
Table 3-3.  Experiment configurator commands

Commands  Description

To create a new Configuration. Adds New Experiment

H'% Configuration to be renamed.

To load all Configurations saved in the configurations
E.J data base.

l I To save the current Configuration.
L .

ﬂ To delete the current Configuration.

< To open Experiment configurator

P

1. Click “onfiquratar ¢ open Configurator.

2

2. Click L£ Experiment configurator.

How to Create a New Experiment Configuration

In the Experiment configurator of the Configurator tool,
Configurations are created for each of your instrument setups.

< To create a new Experiment Configuration

P

1. Click Configuratar ¢ open Configurator.

A

2. Click G Experiment Configurator.

3-14 iCAP Q Software Manual (P/N 1288010, Revision B) Thermo Scientific



Configurator
Experiment Configurator

3. Click ﬁ New to add a new Experiment Configuration, see
Figure 3-10.

Configurations

e Mew by Sawve ZE€ Delete ) Load

[+ ﬂ Accela - Chromatography "
> W ICAP O Cetac ASX 520
> W ICAP O Cetac ASX 260

1

Configuration Detailz

M ame Mew Experment Configuration

Description | Description

Figure 3-10. Add new Experiment Configuration

4. Enter a name and click anywhere outside the field to confirm.
The name is accepted and displayed in the Configuration Details
view.

5. Enter a Description in Configuration Details.
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6. Click the tab Instruments on the right, see Figure 3-11.

Auailable ltems

Insturnernts Ewvaluations
M arne

B8l Cetac 45%-112FR

9 Cetac ASx-260

w=g Cetac ASH-520

= ESISC-14D06

ws £S5 SC-200

e ES1 SC-400

o ESISC-45

& D100

& Manual Sample Control

& MW Lazer

X PMI Analyte Laser System
% PMI Fusion Laser Spstem

I SpectraSYSTEM® LC Pump
L3 TraceGC

'™ SpectraSVSTEM® LC Autosamp..

Preszet Configurations

D ezcription

Cetac A5%-112FR Autozampler
Cetac ASH-2B0 Autozampler
Cetac A5+-520 Autozampler

ESI SC-140% Autosampler

ES| SC-200 Avutozampler

ES| SC-40% Autozampler

ESI SC-45 Autozampler

Thermo 10700 Autodilutar
Provides prompts for the user.

Mew \Wave Hesearch Lazer

Photon Machines: analyte Las..
Phator Machines Fusion Laze..
Thermo Scientific Spechrasy's ..
Themo Scientific Spectrasys ..

Trace Gaz Chromatograph

Figure 3-11. Available instruments and peripherals

All instruments and peripherals available are listed in the tab

Instruments.

7. Drag and drop iCAP Q from the tab Instruments to your new

Configuration.
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Drop when ! is shown, see Figure 3-12.

Configurations Ayvailable [tems
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& Accela - Chromatogr = _Name Desciolion..| «
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& HWR Lazer e Wave.
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% PMI Fuzion Laser 5.. Photon Ma.
L I e T L R L) Tl ceee = 20 ™

Figure 3-12. Add iCAP Q to your Configuration

8. Drag and drop the peripheral you wish to add from the tab

Instruments to your new Configuration, see Figure 3-13.

Configurations

e Mew b Save S€ Delete € Load
- Q iCAP 3 M arals ampling o

- B4 ESIFAST

4 Q byM ewConfiquration
[;L iCAP 0
I Prl snalvte Laser Spstem

4

Figure 3-13. Instrument and laser system added to your Configuration

9. Click H to save the Configuration.

How to Edit the Settings of Instruments
In the Experiment configurator of the Configurator tool, your

Administrator edits the settings for the Instrument in the
Configurations field.
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< To edit Instrument settings

D

1. Click “orfiquratar to open Configurator.

2. Click ﬁ} Experiment Configurator.

3. In the list of Configurations, right-click the Instrument you wish to
edit the settings for, see Figure 3-14.

Configurations

e Mew b Save A€ Delete @ Load
> & ESI - Lazer -
; & Spectra Syztemn - Chramatography
F & Accela - Chromatography

la, iCAPOQ

I_J Accela LC Autozampler

o Accela LC Pump
+ Bap ICAP 0 Cetac ASX 520 -

Figure 3-14. Right-click Instrument to edit settings
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" Edit settings. ..
4. Click L% :

window, see Figure 3-15.

to open the Settings

P =

[ Settings @

iCapP [ | Accela LC Autozampler | Accela LC Pump

E224|

Loop Size [pl] 10 -

Stack Mumber 1

Syringe Size [pl] 250

“fial Bottom Sensing ] E
4 Input

Inject Hold Releaze Active | Selected

Purp Ready Active High  Selected
4  Dutput

Autozampler Ready Active | Cleared

Gradient Start Active High  Cleared
Autosampler Ready Active High

Thiz zetz the active level of the A5 Ready line, which indicates that
the autozampler is ready to start an injection.

| Factory Defaults | | k. | | Cancel |

Figure 3-15. Settings window for Instrument in Configurator

All Instruments of the current Configuration are presented in tabs.

5. In the Settings window, select the tab for the Instrument you wish
to edit, for example, Accela LC autosampler.

6. Click in a cell to change the value.
If a drop-down menu is available for this cell, the drop-down arrow

v

is shown.
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7. Change the value or click the arrow to display the drop-down menu
if available, see Figure 3-16.

" u!

d

i} Settings
| iCaP [ | Accela LC Autosampler | Accela LC Pump |

4 General
Pump todel Accela LC []
Serial Humber MHaone

4 High Pressure Mode
Compression Comection Factor [%]  |Accela GO0
Pre-Compression Attenuation [%]  |Accela 1250

4 Low Pressure Mode
Compression Comection Factor [%] 106
Fre-Compression Attenuation [%] 2h

Pump Model
Select the appropriate purmp model.

Cox o

Figure 3-16. Drop-down menu of Settings in Configurator

8. Select an item from the list.

9. Click L]

10. Click H to save the Configuration.

How to Load Experiment Configurations

3-20

In the Experiment configurator of the Configurator tool,
Configurations are loaded from the configurations database.

% To load an Experiment Configuration from configuration database

T,

b

1. Click Configuratar ¢o open Configurator.

2. Click &} Experiment Configurator.

3. Click ﬂ to load the Experiment Configurations from the
configurations database.
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How to Create a Preset Configuration

In the Experiment configurator of the Configurator tool,
Configurations can be saved as preset configurations.

< To create a Preset Configuration

1. Click Configurater ¢ open Configurator.

2. Click

Experiment Configurator.

3. In the list of Configurations, right-click the Configuration you
wish to add to the list of Preset Configurations.

pa  Addto preset configuration

Rename
4. Select from the context menu to

add the Configuration to the list of Preset Configurations.

5. Click H to save the Configuration.

How to Delete a Configuration

Thermo Scientific

In the Experiment configurator of the Configurator tool,
Configurations can be deleted from the configurations database.

% To delete a Experiment Configuration

1. Click Configurater ¢4 open Configurator.

2. Click Experiment Configurator.

3. In the list of Configurations, right-click the Configuration you
wish to delete.
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4. Click H to delete the selected Configuration.
The Delete Configuration dialog opens, see Figure 3-17.

Delete Configuration X

% 0o wou want ko delete test configuration? Press Yes ko delete the
" configuration or Mo to cancel the operation,

[ L5 ] [ Mo

Figure 3-17. Delete Configuration dialog

5. Click i to delete the Configuration.

6. Click H to save the Configurations to the database.
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Hardware Configurator

access to hardware databases on electrotechnical items level.

M The Hardware configurator applet of the Configurator tool gives

NOTICE Generally, these settings are factory-set and do not need to be
modified. A

Hardware configurator (see Figure 3-18) comprises all settings of
interfaces and hardware devices.

P

l{—'j! Configurator E'@

= | Hardware confiqurator o Aot
n honess contal e q [tegra Version: 1.3.832.20
m’ednor NERHO®
Interfaces | Hardware ltems | Panel Members | e |
Element editor = .
= a Dizplay
Hardware Entries Settings Entries DizplayMam Settings
E xperiment o . t"’
@ configuratar | || i b irtual Inst [ | hﬂ* Settmgs
Hardware
configuratar
Hardware Panel
J Configurat ;
crngurtan Displayd ame
m 1 Mame of the ltem in current
b T— c = | b language
"-.-"IEWEI
i) OInfo Messages | 1 0 Warnings @ 0 Errars 0 Fatal Errars || J Sutoscrall E
Level bezzage Time Cateqorny Sub Category

Figure 3-18. Layout Hardware configurator
The commands available in Hardware configurator are summarized in
Table 3-4.
Table 3-4.  Hardware configurator commands
Commands  Description

:'l.j To create a new Hardware configuration.

El _:l To open Hardware configurations saved in the

configurations data base in the file format *.imhwd.

@ Import *.csv file.
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Table 3-4.  Hardware configurator commands
Commands  Description

l l To save the current Hardware configuration.
]

E. To import settings.

E To export settings.
R

% To open Hardware configurator

1. Click Configuratar ¢ open Configurator.

2. Click :] -!' Hardware configurator.

3-24 iCAP Q Software Manual (P/N 1288010, Revision B) Thermo Scientific



Hardware Panel Configurator

Configurator
Hardware Panel Configurator

defines how the hardware panels of the devices or instrument sets are

@. The Hardware Panel Configurator applet of the Configurator tool

displayed.

Hardware Panel Configurator (see Figure 3-19) assigns graphical views
or panels to Virtual Instruments and Hardware Items and aligns scripts

to these.

Hardware Panel Configurator

Gteqra Version: 1.3.882.20

Graphical Yigw | Preview

e HS Z 2w 2 s T o S

Configurations | 5 eript Pool

100 200

[i42 m

Fanel configuration [il:.fl'-.F' [1 ESI SC-45 -

System configuration iCAP O ES| SC-45

Yirtual [nstruments

Marme Database
iICAP O _Application D atabPluginD atabBrgic

Properties | Object F"I"I"l Rezources | IIndo I Group * | *

- O A

|E| Image: Text
[a ==
==
Image Switch Dwal Range Slider

Figure 3-19. Layout Hardware Panel Configurator

The commands available in Hardware Panel Configurator are
summarized in Table 3-5.

Table 3-5.

Commands

Hardware Panel Configurator commands
Description

To create a new Hardware Panel Configuration.

To open a Hardware Panel Configurations saved in the
configurations data base in the file format *.panel.

Thermo Scientific

iCAP Q Software Manual (P/N 1288010, Revision B) 3-25



Configurator
Hardware Panel Configurator
Table 3-5.  Hardware Panel Configurator commands
Commands  Description

To save the current hardware panel configuration.

H
Q To save as the current hardware panel configuration.

2

% To open Hardware Panel Configurator

1. Click Configuratar ¢ open Configurator.

2. Click @ Hardware Panel Configurator.
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Configurator
Molecule Editor

The Molecule Editor applet of the Configurator tool allows the
Administrator and Manager to create molecules (or polyatomics) which
are automatically added to the Molecules tab of the Method Parameter
Analytes (see “Analytes” on page 6-15) and in Instrument Control (see
“Analytes Tab” on page 4-0).

Molecule Editor, see Figure 3-20, shows the periodic table as well as the
fields to enter elements and molecules.

e

& Configurator

(== =]

Hardware Molecule Editor [tegra Version: 1.3.882.20
configurator H i
Hardware Panel Enter elements seperated by ' or choose elements fram .
Configuratar periodic table.
LN | Clear . .
oleculs Editor . .
["] Double Charged Add . . s H0 D e D e
Report editor ¥ | Z Np Mo [ Tc | Ra
|Jzer defined symbaolz and maszes. . .
. . I3 Ht Ta W |Re 0Of
Script Editar E Symbol Mass . . "
|| ooooo Add
Palyatomics a || Symbaol bl azz Ahundan
Standard editor ¢I 0.H
i 'EI ArCl =

Level hezzage

Categon

Sub Categaory

Figure 3-20. Layout Molecule Editor

Thermo Scientific

Molecules and doubly charged ions created can subsequently be selected
in Instrument Control and for acquisition in Experiment Editor.
Creating molecules, often based on the matrix components expected in
samples, can help the analyst visualize where interferences can occur and
help correct for the interferences.

NOTICE Molecules are usually created by the Administrator or
Manager. A
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R
“0

To open Molecule Editor

P

1. Click Configuratar ¢ open Configurator.

2. Click E Molecule Editor.

To create molecules

P

1. Click Configurator ¢ open Configurator.

2. Click E Molecule Editor.

3. Click the elements in the periodic table to select the elements for the
molecule to be created.
Alternatively, type in the relevant symbols for the elements of the
molecule, separated by a period <.>, see Figure 3-21.

R
“0

Enter elementz zeperated by *.' or choose elements from
periodic table.
|H.0.0.0 || Clear |
[] Double Charged &dd

Figure 3-21. Elements entered for new molecule in Molecule Editor

4. If an element exists more than once in the molecule, click or enter
the element the equivalent number of times.

5. If the molecule is doubly charged, select the Double Charged check
box before you add the molecule to the list.

6. Click next to the check box Double Charged to add

the molecules to the list Polyatomics.
The distribution of ions in the newly created molecule and the
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masses are displayed in the lower right panel, see Figure 3-22.

Configurator
Molecule Editor

Folyatomics =

"$.' Ba.O
':z: Ba++
'.;'?_: Ce++
';z: CLO
'ﬁ: Bkag
LI Other

T H.0.0.0
4 i [

4

Symbol

2 1H.1E0.160.160
s 2H.1E0.160.160
2 JHE0E0.160
& 1H70.160.160
s 2HA7060.160
s 3H706B0.160
=% 1H.180.160.160
= ?H 1AM 160 TR

Mazs

48.9926
439988
51.0007
43,9968
51.0031
52.0050
50,9965
R2 TN

Abundance
99.2728
00149
0.0000
003w
0.0000
0.0000
01940

M nnnn

3

Figure 3-22. Polyatomics list in Molecule Editor

. Cl
7. Click before you enter the elements for another

molecule.

8. For user-defined elements, enter Symbol and Mass, see Figure 3-23.

Ilzer defined sumbols and mazses.

Symbol

M azsz

| 000m0|

&dd

Figure 3-23. User-defined element in Molecule Editor

9. Click [ #41_]

The user-defined element is added to the Polyatomics list.

10. To delete a molecule of the Polyatomics list, right-click the

molecule in the column Polyatomics and select

11. Click H to save the changes in the database.
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Report Editor

=

The Report Editor applet of the Configurator tool allows you to create
new report templates or to edit existing templates.

Report editor (see Figure 3-24) determines the layout of the reports.

Qtegra Version: 1.3.882.32
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ActiveReports B
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TextBox
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RichTextBox

El Picture
/ Line

M earcods
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@ 0leObject

Innamed repart —

1
D Shape

L Y O Y T R T T O Y IR S I S IR T O I B

E pageHeader

= groupHeaderl

= detaill

=] groupFooterl

rs

m

41

L1

=[5 Report

| ]
------ = pageHeader
..... E groupHeader]
5 detaill
H (==}
- groupFooter
H (==}
e pageFooter

—

=P Fields

Pararaatars

m

=| 4 IT
. = M‘{} S-:ript|'f-"e Preview|

@—“._EH

F=Z

4 Appearance
ShowPararmeh True
watermark, [ ] [nhone]
W atermarkalic Center
W atermark Prir
W atermarkSia Clip

4 Behavior
b anPages 0
Printyfidth (4]
ScriptLanguac CH

Edit Data Source. ..

Appearance

m

Current Selection: ARMet Document

Figure 3-24. Layout Report editor
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The commands available in Report editor are summarized in Table 3-6.

Table 3-6.

Commands

i

Report editor commands

Description

To create a new Report template.

=

To open/load a Report in the file format *.imrep.
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Configurator
Report Editor

Table 3-6.  Report editor commands

Commands  Description

-- To save the current Report template.
L]

Ej To load a Template from the XDML database.
B

K2
0‘0

K2
0‘0

K2
0‘0

To open Report editor

. Click enfigurator ¢ open Configurator.

. Click :ﬂ/’ Report editor.

To create a new report template

. Click enfigurator ¢ open Configurator.

. Click ::/’ Report editor.

.
. Click % to create a new Report template.
. Enter a Report name.

. Configure the layout.

. Click = to save the Report template.

The file is saved in the file format *.imrep.

To edit an existing report template

. Click enfigurator ¢ open Configurator.

. Click ::/’ Report editor.
. Click 77 and browse for the report file.

. Select the report file you wish to edit.
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5. Click to open the file.

6. Edit the file.

7. Click & to save the Report template.
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Script Editor

The Script Editor applet of the Configurator tool allows you to create
and compile C# scripts for virtual instruments.

Script Editor (see Figure 3-25) is designed to be used by persons
experienced with C# scripts.

r

& Configurator

Slel=]

Hardware
configurataor

Configurator

R eport editor

-‘.‘% canrngurator
o —
=,

= Script Editar

Settings

Hardware Panel

talecule Editar

Standard editar

[tegra Version: 1.3.882.20

H =& (b &

..... E‘L iCapl

m

Mo zonipt zelected

[ »

[y

m

| Sdvanced  Advanced

1

4| m r

Output | B3 Errars

"a—B—E'FF&F‘j— - [ Fatal Errars | -Hut—e&era-l—l—| ‘ Delete selected rows E

Level Mezzage

Time Category Sub Categorny

Figure 3-25. Layout Script Editor
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< To open Script Editor

1. Click Configurater ¢4 open Configurator.

2. Click C# Script Editor.
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Settings

The Settings applet of the Configurator tool controls default settings,
for example, the default directory path for Experiment Editor or the
default settings for dwell time.

Settings (see Figure 3-26) gives access to the settings database (registry).

&2 Configurator EI@

Connguranar 5
. Settings [teqgra Yersion: 1.3.882.20

P

-‘%
Hardware @
configuratar EI 1__] Development B @_33 fﬁ l | =
g PR 1__] SplazhScreen
Hardware Panel - _] Display 4 D_lsplay
Configuratar N EI L_] 5 ettlngs = Diizplayph arme AccessControl
Molecule Editor FI|EN-3IT|E i
B 1__] Acquizition
------ _] IJzeTimeSimulation
- ' F-C3 Acquisitiont anager
—__:,-«A Reparteditor | 4 © ¢ L lgnoreReadiness
----- ||| StepListFile
= _ _ = =2 Autatuning
C# SorptEdtor ) HE L _] AppbilichCheck
----- FineScanFilterT ype
----- i IrventonySweeps
Settings | | L. | MawDifferenceF actor
----- ] MedianFiterSize
& | i e ) Readback Timeout
Standard editor | |} 1 e " BepeatStageliSideCon DizplayName
! [ R P R epetitionFactar — || Mame of the ltem in current language
T « [ m | b

L) 0nfo Messages |_,5 0uarnings | 0 Errars | 0 Fatal Errars | | of Sutoscroll B Delete selected rows E
Lewvel bezzage Time Category Sub Categon

Figure 3-26. Layout Settings

< To open Settings

2

1. Click Configuratar ¢ open Configurator.

2. Click Settings.
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Standard Editor

The Standard editor applet of the Configurator tool gives access to the
standards database. New standard files, internal standard files and
isotope dilution standard files are created here.

Standard editor (see Figure 3-27) shows a list of standards on the left.
On the right the associated elements and their concentration in the
standard solution are displayed as well as the periodic table.

e

¥ Configurator Ii“ﬂl[é] -‘

W CORMgUracar N
’ * | Standard editor Otegra Version; 1.3.882.20
Hardware rStandards ﬁ_ln_aLencéi:!lElements for
canfigurator [ Mew ~ g Save € Delete (7] Load & Default |==
| — it Delete
Hardware Panel .Name Desciplion _ Mo £
Configurator I [ Tune & General Tune Salution | 1 L =
3 i
2 Be
Molecule Editor
== »
] Select Elements
Report editor .
Script Editor . .
Settings . . B o o
=
Standard editaor A . . LaD HTD TE
X [frl TRa ae
] m F ] 1

Level Mezzage Time Cateqary Sub Categarn

Figure 3-27. Layout Standard editor
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The Standard editor commands are summarized in Table 3-7.
Table 3-7.  Standard editor commands

Commands Description

To create a new Standard, Internal Standard or
Isotope Dilution Standard.

To delete the selected standard(s).

To load all standards from the preset standard
database.

To save the standard files to the database.

To edit the default concentration. The Default
Concentration of the isotopes in the solutions is
set to 10 ppm.

= I i X S

% To open Standard editor

Py

1. Click Configuratar ¢ open Configurator.

Iﬁ
2. Click Standard editor.

< To load all standards from the standard database

PN

1. Click “erfigurator to open Configurator.

Iﬂ
2. Click Standard editor.

3. Click Iil::l .

All standards are loaded from the database.

< To save a standard to the standard database

1. Click Configuratar ¢o open Configurator.

Iﬂ
2. Click Standard editor.
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3. Change or add standards to your needs.

4. Click H

The standards are saved to the database.

< To delete a standard from the standard database

1. Click Configurater ¢ open Configurator.

2. Click ﬁ Standard editor.

3. In the list, click the standard you wish to delete.

4. Click x :

The Delete Standard dialog opens, see Figure 3-28.

- 5]

Delete Standard 3

l:e:I Do wou really wank ko delete the selected skandard(s) 7

o) e

Figure 3-28. Delete Standard dialog

Yes

5. Click
The standard is deleted from the database.

6. Click H to save the changes.

Changing the Default Concentration

You can change value and unit of the default concentration for the
elements that are newly added to a standard in the Standard editor
applet of the Configurator tool.

% To change the default concentration

1. Click “onfigurater to open Configurator.
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Creating a New Standard

2. Click ﬂ Standard editor.

3. Click é to open the Set Default Concentration window, see
Figure 3-29.

i )

Set Default Concentration @

Default Concentration | | Ippl:u TI

| k. [| Cancel |

Figure 3-29. Set Default Concentration window

4. Change the default concentration and unit as required.

5. Click to exit the window.

The new default concentration will be used when adding, creating
or editing standard files.

6. Click H to save the changes.

Database standards are created in the Standard editor applet of the
Configurator tool.

Standards are materials containing a known concentration of an analyte.
They provide a reference to determine unknown concentrations or to
calibrate analytical instruments.

The accuracy of an analytical measurement is how close a result comes
to the true value. Determining the accuracy of a measurement usually
requires calibration of the analytical method with a known standard.
This is often done with standards of several concentrations to make a
calibration or working curve.

< To create a new standard file

1. Click “erfigurator to open Configurator.
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2.

3.

Configurator
Standard Editor

Click @ Standard editor.

Click IEhbiewisg|

The drop-down menu opens, see Figure 3-30.

Standard editor

U4 Standard
Ui Internal Standard
5 Lotop

Standards

lH Save oy Default

Mew Standard

Create new standard

Figure 3-30. Creating a new standard

4.

10.

11.

Click Ij Standard to open the Add New Standard window.

. Click é to check the default concentration.

Change if appropriate as described in “Changing the Default

Concentration” on page 3-37.

. Enter a Standard Name and a Standard Description.

Click to add the file.

The new standard is added to the list on the left. An empty page
opens containing the table columns No, Element, Concentration
and Unit and the periodic table of elements with all available isotope
information.

. Add elements to the standard table by clicking on the element in the

periodic table.

The default isotope of the element is added to the table.
Concentration and Unit are added according to the default
concentration.

. To remove the element, click the respective element in the periodic

table again.

Repeat until all elements have been added.

Click H to add the standard file to the database.
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Creating a New Internal Standard

Database internal standards are created in the Standard editor applet of
the Configurator tool.

Internal standards are used to monitor any drift in signal sensitivity with
time during a set of analyses. Corrections are made by comparing the
sensitivity for the internal standards in each run of a sample with the
sensitivity of the internal standard at a reference point at the start of the
experiment. The results of this comparison are then used to correct all of
the other analytes in the sample on a per-run basis. It is reccommended
to use at least one internal standard in any multi-element determination.

< To create a new internal standard file

1. Click Configuratar ¢ open Configurator.

2. Click Jj Standard editor.

3. Click |lmbens

The drop-down menu opens, see Figure 3-31.

Standard editor

Standardz
lH Save & Default I
' Standard
U4 Internal Standard n
] Isot Dt~ o 1 L
i L:otope |New Internal Standard

Create new Internal Standard

Figure 3-31. Creating a new standard

4. Click Ij Internal Standard to open the Add New Standard

window.

5. Enter the Standard Name and a Standard Description.

6. Click to add the file.

The new internal standard is added to the list on the left. An empty
page opens containing the table columns No, Isotope,
Concentration and Unit, and the periodic table of elements with all
available isotope information.

3-40 iCAP Q Software Manual (P/N 1288010, Revision B) Thermo Scientific



Configurator
Standard Editor

7. Add the isotope to the table by clicking on the element in the
periodic table.
The most abundant isotope is added to the table.

8. To add more than one isotope of the element, right-click the
element to open the list of isotopes and select the check boxes of the
isotopes you wish to add.

9. Click anywhere next to the table to confirm the selection.

10. To remove the isotope, click the respective element in the periodic
table again or right-click and deselect the check box.

11. Repeat until all isotopes are added.

12. Click H to add the internal standard file to the database.

Creating a New Isotope Dilution Standard

Database isotope dilution standards are created in the Standard editor
applet of the Configurator tool.

Isotope dilution is used for quantification. For example, an isotope
dilution standard with enriched isotopes and a certified isotopic
abundance can be added.

< To create a new isotope dilution standard file

1. Click “onfigurater t5 open Configurator.

2. Click ﬂ Standard editor.

3. Click [I=mblevisy

The drop-down menu opens, see Figure 3-32.

Standard editor
Standards Se
: iH Sawe 6 Default H &

U4 Standard

Ui Internal Standard

] ILotope Dilution Standard

Mew Lsotope Dilution Standard

Create new Bsotope Dilution Standard

Figure 3-32. Creating a new standard
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10.

11.

12.

"
. Click Ij Isotope Dilution Standard to open the Add New

Standard window.

. Enter the Standard Name and a Standard Description.

. Click to add the file.

The new isotope dilution standard is added to the list on the left. An
empty page opens containing the table columns No, Element,
Concentration, Unit, Isotope 1, Isotope 2, Abundance 1,
Abundance 2 and Atomic Weight, and the periodic table of

elements with all available isotope information.

. Click an element in the periodic table to add it to the table.

. Select the isotope of interest from the drop-down list of column

Isotope 1.

. Select the isotope of interest from the drop-down list of column

Isotope 2.

To remove the element, click the respective element in the periodic
table again.

Repeat for all elements you wish to add to or remove from the

standard file.

Click H to add the isotope dilution standard file to the database.
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chapter 4 Instrument Control

The Instrument Control tool is used to perform instrument calibrations
and to edit general instrument controls such as tune settings and
measurement modes or change stabilization times.

Contents
e User Interface of the Instrument Control Tool
* Data View Region
* Experiment Configuration Ribbon Tab
e The iCAP Q Ribbon Tab
e  Window Ribbon Tab
e Control Panel
e Status Panel
* Log View Region
< To open Instrument Control

T
®
Instrument
1. Click Contral  to open Instrument Control.
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User Interface of the Instrument Control Tool

The Instrument Control tool gives quick access to system controls and
log messages for the instrument and peripherals loaded with the
Configuration.

The Instrument Control tool (see Figure 4-1) shows four regions.

4

\n) \ Instrument Control =T
>

Experiment Configuration Window

(D) W-snwi-_ﬁ-ow-w]ﬂnnmwm.w @ 0Erors - 0Fatal Emors B
Message Time: Assembly

| Control Panel | m#

3

Labeled Components: 1=data view region, 2=Log View region, 3=Control and Status Panel region, 4=ribbon tabs
Figure 4-1.  User interface composition of Instrument Control
The data view region (1 in Figure 4-1) displays tabs with instrument

parameters and data being acquired in real time according to the
Configuration loaded.

The Log View (2 in Figure 4-1) displays the log files, such as messages,

errors and warnings.

The Control Panel and Status Panel (3 in Figure 4-1) display the
controls of the iCAP Q instrument and the status of the scripts of the
Configuration loaded.
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The ribbon tabs (4 in Figure 4-1) are displayed in accordance with the
Configuration loaded. By default the Experiment Configuration and
the Window tab are displayed. Additional tabs are added for each

instrument.

+ To maximize and minimize the ribbon

&)

Ld

Instrumment
1. Click Contral  to open Instrument Control.

2. Select the Window ribbon, for example.

3. Right-click anywhere in the ribbon to display the context menu, see
Figure 4-2.

Instrurment Control = X

4l

o

= Experirment Configuration iCAP 0 i ol oo

3 Base  Blue Layout Default +  About Qtegra

:__=] Add this Layout to favourites

Select Blend -
FlREEEIEn Showe Quick Access Toolbar Below the Ribbon

Palette kinimize the Ribbon

Figure 4-2. Window ribbon of Instrument Control tool
4. Select Minimize the Ribbon.
A check mark is shown before Minimize the Ribbon and the

ribbon is minimized.
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Data View Region

4-4

The data view region of Instrument Control displays all configurable
data of the iCAP Q system and of all configured peripherals. The
different instrument data is provided on tabbed pages and can be
accessed by clicking on the appropriate tab.

By default, the data view region is empty when no configuration is
loaded. When a configuration is loaded, this pane displays the settings
available for the selected instrument, for example, autosampler rack
information, see Figure 4-3.

CAP O CetachSxE20
Rack 1|24%ials (843] = | FRack2|Empty »| | Home |

Hack3|Empt_u v| Hack4|El‘ﬂDt_'r' "|

oR} (1 )12 3 4 1{35 6B )L7 )8 g9 10

Cobac RIX-320g

1o 15
11 1%
12 20
13 21
14 Z2
15 23

m =1 n = W M

la 24

Figure 4-3. Example of data view region in Instrument Control
% To display the data view region of an instrument component

]
P

LJE
Instrurnent
1. Click Cantral - to open Instrument Control.

2. In the data view region, select the tab you wish to display.
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Instrument Settings in the Data View Region

In the data view region of Instrument Control, the iCAP Q tab offers
two main views on tabbed pages, the Analytes and the Data Display
page, see Figure 4-4.

Instrurment Control =l 4

41
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O e B Fun Select STD + £ B Showfnalog

Stop @ Edit 24 Spectrur | Maormal - : :
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Majﬂr Elementz | Molecules
o T
Dizable | [ |E =
- - B C N 0 | F Ne |_
Hard @) Soft e ————
Egta.. - ! A s P s o
Major ! ! S T % ler (M Fe Ce (M tu [Zn Ga Ge A S B K
(=] oo m oo =} o (=] oo m oo m oo a Em =] Em
Minor - ! ¥z Nb Te FRu FRh Pd cd In Sn Sb Te | e
. o om | o o E= o = EP m EH m EHR o EHHP
Torch Position
PE2V e (= hi Ta w Re 0= i Pt # Hg M P B Po A Fn T
Gas Flow
— Enahbled |dentifier Dowell tirne: [z] Channel: Spacing [u] R ezalution Crow
J felal=gy 0.0 1 0.1 N armal M-
RF Generator 4 | I | »
Yacuum
Anal
valves Add . | nalyte
Mass Calibrat... finalyte Table | Formula Table
Mass Calibrat... Analtes | Data Dizplay
";‘}J";‘}J % || Average Intensies
| Cortr. | Statu. M Average Intensities :
Log Wiew

Figure 4-4. Instrument Control with periodic table in the data view region
< To display the iCAP Q settings view region

e
e

Instrumnent
1. Click Contral  to open Instrument Control.
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Analytes Tab
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2. In the data view region, select the iCAP Q tab.
The data view region iCAP Q is displayed and the ribbon iCAP Q

is activated.

The Analytes view in the iCAP Q tab of the data view region in
Instrument Control is divided into an upper and a lower part.

The upper part shows the periodic table on the tabbed page Elements,
see Figure 4-5, and Polyatomics on the tabbed page Molecules. The
lower part shows the Analyte Table and Formula Table on tabbed
pages. Each can be edited as required.

3 CAP O | ESI_SC45  EAIFAST
Analytes Average Intensities
Elements | baolecules Walle
! He o » B0
= M o
- - B C N O F Ne
m m m m m
- ! Al sl P s © A
o m o mm m mm
! ! s T W © M Fe ©o Nl Ci ZI Ga Ge A5 S Br K
o om m omm om o omm m omm m om o P m =
. ! Y Z Kb Mo - m R lpa Ag el n m w1 e |=
o omm o = HT o P m HR o HH m (222 (2 3
- H la Hf Ta W Re ©f I Pt A1 Hg Tl [P Bl P At Hi
m FE m mm m EHY o F™ o E?E’ m EHR o m m m
Ac
1.1
EHEDRRERNERERER
HEEDEEREREREEEE -
Enabled |dentifier Dowell time (=] Channels Spacing [u] Fiesolution
» v 7 Tc 0.m 1 0.1 Hormal n
Z = nm 1 n1 Mewrnal m
4| i »
Add ... | Analyte |
4[] »
Analyte Table Farmula Table | Properties |
Analytes | Data Display Average | ntensities

Labeled Components: 1=tab Formula Table, 2=tab Analyte Table, 3=tab
Elements, 4=tab Molecules

Figure 4-5. iCAP Q tab Analytes showing Elements page

2

% To open the Analytes view

o
Lo

Instrurnent
1. Click €ontral  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The data view region iCAP Q is displayed and the ribbon iCAP Q

is activated.
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3. In the data view region, click the Analytes tab.
The upper tabbed pages Elements (3 in Figure 4-5) and Molecules
(4 in Figure 4-5) and lower tabbed pages Analyte Table (2 in

Figure 4-5) and Formula Table (1 in Figure 4-5) are now accessible.

Data Display Tab

The Data Display view in the iCAP Q tab of the data view region in

Instrument Control, see Figure 4-6, presents the chromatogram and the

spectrum of data. Toggling between the views is possible.

iCAP Q| ESILSC4S  ESIFAST
Data Dizplay

E Q @ Line - E Linear

- % Isolate -

S

N

A

[=]

Time (5]

= —95un|

Ll
= T T T
o Lo e
wm b TN ORS
cmmm e
5 .
[ .
‘;"m“"':"'f"':"'f"
] X
E
L - 1 e e
am - e e 1P
= k- k-] = a = = m a = =
P 1y

hanaky

...................................

Analytez | Data Dizplay

Figure 4-6. iCAP Q tab Data Display showing spectrum and chromatogram

Thermo Scientific

iCAP Q Software Manual (P/N 1288010, Revision B)

41



Instrument Control
Data View Region

The graphical presentation can be adjusted to your needs, see Table 4-1.

Table 4-1.  Data display options

Icon

Description

Button to toggle the chromatogram
window.

Button to toggle the spectrum window.

G Line -

Line

Paint
Stick

Options for the presentation of data
series display within spectrum window.

Linear

Log

Options for the scale of data series
display in spectrum window.

[ Lolate -

Maone

- | Isaolate

Difference

Options for the segmentation strategy of
data series in spectrum window.

Bl Mone -

MHane

Orverlay
Stacked

Options for the stacking strategy of data
series in chromatogram window.
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Table 4-1.  Data display options
Icon Description

Options for the type of grid for data
] Both - series display.

~ [5] Both ~|

1 £dd or Rermove Buttons 'J UltraTaclbarDisplay  »

Spectrum

< [=[=][=[=[=][=
HEOIDIEVE

Reset Toolbar

Toolbar Options to add or remove buttons.

NOTICE The ribbon group “Display Group” on page 4-21 is dedicated
to the data view region. A

< To open the Data Display tab

i
LI

Instrurnent
1. Click ©ontral  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The data view region iCAP Q is displayed and the ribbon iCAP Q

is activated.

3. In the data view region, click the Data Display tab.
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Peripheral Settings in Data View Region

Peripherals such as the ESI SC-4S autosampler are shown in their own
tabs, see Figure 4-7. The settings can be edited here.

iCAP G ESI_SC45 | ESIFAST
Rack Settings  Rinse Settings  Calibrate  Horme

Prohe Washing Manual Pump Control

b ax Pump On Time [z]; 300 Fluzh Time [s]: 1]

M ax Purnp OFf Time [z]: |U | Start Flush | [ Stop Flush

Rl 1'4 "5 )i E "7‘ ) EPI I 2 I 3 I 4 Ii 5 I 5 n;ﬁlirs_"]
s (9)(10) ( |11| |12| |13| |14| (o ||1E|||11||12|l13||14| (15)(16)
1_5 |1_5||17| |1a| |1g||z|:|| |21| 1?‘ I18|I19|I2E|||21||22||23||24|

||"~D'||'|—l'|

|| 2 ) 3 || || 5 ) 5 I “.-' I B 1||6a)(2)(3)(4)(s)(e)(7)(s)(2)n)

IIIJ“-‘-I

(1G22 13 e @see) 17 2e) 9 o)
|13II14II15II16| S

M

||1|:|||11| 1

(21)(22) 23) 4) 23)(es) (27) 28) 29) (20)

|_|.
=J

I 1 B ] I 1 9 1i 2 |:| II2 1 | I2 2 | I2 3 i 2 -‘l ] |3__]_| |3_2| |3_3| |3_4| |3_5| |';é_5."| |';é_';:'"| |';é_g.~'| |';é_§"| |';=.1_|:.|"|

e 6066 6 O €12

Figure 4-7. Instrument Control with integrated autosampler tab showing

4-10

%

% To open the peripheral tab

]
P

LJE
Instrurnent
1. Click Cantral - to open Instrument Control.

2. In the tab Experiment Configuration, load your configuration
with a peripheral, for example, an autosampler.

3. In the data view region, select the tab of the peripheral, for example,
ESI_SCA4S for the integrated autosampler.

iCAP Q Software Manual (P/N 1288010, Revision B) Thermo Scientific
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Experiment Configuration Ribbon Tab

In the ribbon tab Experiment Configuration of the Instrument
Control tool, see Figure 4-8, you select a Configuration created in the
Configurator tool to display the associated instrument controls.

Instrument Control = X

41

Experiment Configuration Window

ICAP-0) with ESI 5C-45 4

Select

Figure 4-8. Experiment Configuration tab

0,
o

To load a Configuration

I
Instrurent
1. Click Contral - to open Instrument Control.

2. Select the Experiment Configuration ribbon tab.

3. In the group Select, click " to display the list of available

Configurations.

4. Select the Configuration of your iCAP Q system.
The controls of the Configuration for your instrument are loaded
into Instrument Control.
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The iCAP Q Ribbon Tab

The Instrument Control tool opens the iCAP Q ribbon tab (see
Figure 4-9) if a Configuration is loaded that includes the iCAP Q

Figure 4-9. TheiCAPQ tab

Control Group
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instrument.
"} = Instrument Control —
s Expetiment Configuration [ =R} Windiaw
O e B run Select |STD ~ &9 B show analog
m Stop M Edit :z_ﬂ Spectrum MNarmal - _ _
£ o B Restart | 8 Apply Tune Settings lj| '-.-'-.-'m;ards '-.-'|evws
Control Measurement mode Display

% To open the iCAP Q ribbon

i
:
@

Instrumnent
1. Click Centrol  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

The Control group of the iCAP Q ribbon tab in Instrument Control,
see Figure 4-10, offers basic commands to switch the iCAP Q system on
and off and to start and stop the scanning of the instrument. The results
are displayed in real time.

e e bl W
On Off Run Stop Restart

Control

Figure 4-10. Control group of the iCAP Q ribbon tab
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The buttons to control the iCAP Q instrument are summarized in the

Control group of the iCAP Q ribbon tab, see Table 4-2.
Table 4-2.  Control buttons for iCAP Q instrument

Icon Meaning Description

® On Switches the instrument on.

® Off Switches the instrument off.

» Run Starts an acquisition in the
real-time display.

Stop Stops the real-time display
acquisition.

» Restart Restarts the real-time display
acquisition.

NOTICE To start the plasma, see also Experiment Editor chapter
“Getting Ready” on page 5-7. A

< To start the plasma

&)

Ld

Instrument
1. Click Control  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

3. Click . the group Control of the iCAP Q tab.

The confirmation window opens, see Figure 4-11.

23

] Plasma will be switched on. Are you sura?

e (s

Figure 4-11. Confirm switching on plasma

fes

4. Click

The plasma is switched on.
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2
0‘0

K2
*

2
o

To start data acquisition in the real-time display

]
o

@)

Imskrurnent

. Click Contral - to open Instrument Control.

. In the data view region, select the iCAP Q tab.

The ribbon iCAP Q is activated.

. Click > in the group Control of the iCAP Q tab.

The acquisition is started.

To stop data acquisition in the real-time display

F

o)

Inskrument

. Click Contral - to open Instrument Control.

. In the data view region, select the iCAP Q tab.

The ribbon iCAP Q is activated.

. Click ™ in the group Control of the iCAP Q tab.

The acquisition is stopped.

To restart data acquisition in the real-time display

P

o)

Inskrument

. Click Contral - to open Instrument Control.

. In the data view region, select the iCAP Q tab.

The ribbon iCAP Q is activated.

. Click ™ in the group Control of the iCAP Q tab.

The acquisition is restarted.

To switch off the plasma

|
i’

a2

Inskrument

. Click Contral - to open Instrument Control.

. In the data view region, select the iCAP Q tab.

The ribbon iCAP Q is activated.
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Instrument Control
The iCAP Q Ribbon Tab

3. Click . in the group Control of the iCAP Q tab.

The confirmation window opens, see Figure 4-12.

&3

[0] Flasma will be switched off. Are you sure?

Yes l | Mo

Figure 4-12. Confirm switching off plasma

Yes

4. Click )
The plasma is switched off.

Measurement modes are managed in the Measurement mode group of
the iCAP Q ribbon tab in Instrument Control, see Figure 4-13.
KED/KEDS and CCT/CCTS are the modes of operation that can be
employed for a quadrupole iCAP Q instrument fitted with a
collision/reaction cell (QCell).

Seleck  5TD A
1 Edit
i’;] Apply Tune Settings

Measuremnent rode
Figure 4-13. Measurement mode group of the iCAP Q ribbon

The iCAP Q Measurement modes pre-configured for samples with
potentially high matrix load are:

e STD - standard mode, the mode of operation where the cell is not
pressurized

* KED - collision cell mode with kinetic energy discrimination and
¢ CCT - reaction cell mode

Additionally, these modes are made available in Sensitivity Mode for
samples without high matrix load.
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The buttons of the Measurement mode group of the iCAP Q ribbon

tab are summarized in Table 4-3.
Table 4-3.  Buttons of Measurement mode group

Item Settings Description

CCT The CCT measurement mode
pressurizes the cell with gas which
may lead to a chemical reaction of
the generated ions.

KED The KED measurement mode
pressurizes the cell with gas and
applies an energy discrimination

Select barrier.

STD The STD measurement mode is
the standard mode of operation
(and does not pressurize the cell).

CCTS CCT Sensitivity Mode.
KEDS KED Sensitivity Mode.
STDS STD Sensitivity Mode.

i Edit Displays Measurement Mode

settings in the data view region.

Measurement Mode settings can
be viewed and edited in the data
view region.

qx ] Apply Tune Saves tune settings modified in the
o Settings Control Panel to the current
measurement mode.

< To load a Measurement mode into Instrument Control

|
P

LI
Instrurnent
1. Click ©ontral  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

3. In the group Measurement mode, click '~ next to Select and
select a mode from the drop-down menu.
The settings last saved for this Measurement mode are loaded into
Instrument Control.
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Change Tune Settings of a Measurement Mode

All tune settings can be adjusted to your needs in Instrument Control.
See also “Control Panel” on page 4-117.

o

% To change the Tune Settings of a Measurement mode

*
Fi

()
Instrumment
1. Click Contral  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

3. In the group Measurement mode, click " next to Select and
select a mode you wish to change from the drop-down menu.
The settings last saved for this Measurement mode are loaded into
Instrument Control.

4. Adjust the settings of the Control Panel as needed.

5. Click ¢ Apply Tune settings to store the current settings to the
selected Measurement mode.
Editing a Measurement Mode
In the Measurement mode group of the iCAP Q ribbon in Instrument

Control, the button Edit opens the new tab Measurement Modes in
the data view region, see Figure 4-14. Here, new measurement modes
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can be changed, created or deleted. The newly created Measurement
modes are based on the pre-configured Measurement modes and can be

modified to suit the needs of your application.

iCAP @ | ESI_SC45  ESIFAST

Meazurement Modes

M easurement mode; ISTD Add new mode Delete zelected mode

[

Added stabilization time [z]; 10.00 Escluded R anges: End

Beain

| :
Source autotune configuration; IHigh I atri j : 11 41 : 27 59
2741 2859
[V Maszter in source tune group 2941 59
4 32E8
3241 3858
B4 4259
841 8059

CC 44 Cm Cn

Current tune zetting: STD

Date CCT Entry Lens Angular Deflection Deflection Entry Lens Eutraction Lenz 1 Polarity o
/20129:07..  0.00 ' :

A22M2906.. 000 0.00 1]

25200210, 0.00 0.00 1] i

1 4

Analtes [rata Dizplay keazurement Modes

Figure 4-14. Edit Measurement mode in data view region
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The drop-down list Measurement mode lists all modes defined. For
each Measurement mode you can define the Added stabilization

time [s], a delay time that is used when switching from one mode to
another within an analysis. The table Excluded Ranges shows the
Begin and End range for each excluded range. The excluded ranges refer
to protected zones of the mass spectrum which are not scanned in a
survey run.

The table Current tune setting lists a history of tune settings defined
for this Measurement mode, according to the date they were created.

All changes are automatically applied to the selected mode in the Edit
view of the data view region, no extra saving is necessary. The changes
have no effect on the currently loaded settings.

% To open Edit mode for a Measurement mode

&)

Ld

Instrurnent
1. Click ©ontral  to open Instrument Control.
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2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

3. In the group Measurement mode, click e Edit.
A new tab Measurement Modes opens in the data view region.

< To edit a Measurement mode in the Edit mode

&)

Ld

Instrumment
1. Click Contral  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

3. In the group Measurement mode, click 1’-'-:1 Edit.
A new tab Measurement Modes opens in the data view region.

4. Select the mode you wish to edit from the drop-down list
Measurement mode in the new tab Measurement Modes in the
data view region.

5. Change the values for Added stabilization time as appropriate.
The changes are automatically applied to the measurement mode
selected. The changes have no effect on the currently loaded
settings.

6. Change the values for Excluded Ranges as appropriate.
The changes are automatically applied to the measurement mode
selected. The changes have no effect on the currently loaded
settings.

7. Select the Source autotune configuration from the drop-down
menu, see Figure 4-15.

Source autotune configuration: [High b atri T]

High b atrix
High Senzitivity

bl azter in zource tune group

Figure 4-15. Source autotune settings

NOTICE The Source autotune configuration available is mainly
dependent on the hardware adopted for your iCAP Q system. a

8. Select the check box Master in source tune group to use these
settings for the selected source autotune configuration.

This check box is by default selected for STD and STDS.
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>

* To add a new Measurement mode in the Edit mode

Inskrurnent
1. Click Contral  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

3. In the group Measurement mode, click l*)i Edit.
A new tab Measurement Modes opens in the data view region.

4. Click | &dd new mode |
The Add Measurement Mode dialog opens, see Figure 4-16.

”

Add Measurement Mode [25]

Mame for the new measurement mode;

[ (] ]| Cancel |

Figure 4-16. Add Measurement Mode dialog

5. Enter a Name for the new measurement mode.

6. Click [,

The new measurement mode is added to the list.

K2
*

To delete a new Measurement mode in the Edit mode

Instrurnent
1. Click Cantral - to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.
3. In the group Measurement mode, click & Edit.

A new tab Measurement Modes opens in the data view region.

4. Select the mode you wish to delete from the drop-down list
Measurement mode in the new tab Measurement Modes in the
data view region. Default Measurement modes cannot be deleted.
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5. Click I Delete selected maode I

The Delete measurement mode dialog opens, see Figure 4-17.

Delete measurement mode 3

:] Do you want to delete the selected measurement mode?

Yas ‘ [ Mo

Figure 4-17. Delete measurement mode dialog

fes

6. Click

The selected measurement mode is deleted from the list.

0,
o

To close the Edit mode

I
Instrurent
1. Click Contral  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

3. In the group Measurement mode, click .

The tab Measurement Modes in the data view region closes.

The Display group of the iCAP Q ribbon tab in Instrument Control,
see Figure 4-18, allows you to select different views for the real-time
display data in both the Data Display tab and the Average Intensities
view of the data view region.

é?) Calibrated a Show Analog
.ﬂ Analog Spectrum | Mormal v
|_,=_J lon Counting ]

Display

Figure 4-18. Display group of the iCAP Q ribbon
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The buttons of the Display group are summarized in Table 4-4. They

take effect in all modes.

Table 4-4.  Buttons of Display group

Item Meaning

: Calibrated
i3

Description

The real-time display analytes are cross
calibrated. These are the analytes which are
selected in the Analyte View and which are
shown in both the graphic and tabulated
RTDs.

Analytes are acquired in the appropriate
detector mode depending on the absolute
count rate for the respective analyte signal.
The calibrated intensity is shown in cps.

5 Analog
2

The ion counting section of the detector is
switched off and real-time display analytes
are acquired with the analog section of the
detector only.

“g=n Ton
.o .
[la% Counting

The analog section of the detector is
disabled and real-time display analytes are
acquired in ion-counting only.

If the signal is sufficient to trip and gate the
detector, the signal reads -33.

Show
E Analog

Displays the analog signal as well as the
calibrated signal in the Average Intensities
view and in the Spectrum window of the
Data Display. The Chromatogram window
of the Data Display still only displays
calibrated signals.

Normal

Sets mode in the iCAP Q tab Data Display

to Normal. Each scan is shown individually.

Average

Spectrum

Sets mode in the iCAP Q tab Data Display
to Average.

From the moment Average is selected, scans
are averaged where the number of averaged
scans is displayed in red in the top left
corner of the spectra.

History

Sets mode in the iCAP Q tab Data Display
to History. The latest scan is shown in full
color and preceding scans are shown in
gradually fading color.

The Spectrum display is modified and presented according to the mode
selected from the Spectrum drop-down list.
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For details on the data view region display, see “Data Display Tab” on
page 4-7.

*

% To switch between different detector modes

I
Instrurent
1. Click Control - to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

3. Click L™ Calibrated, ‘ﬁl Analog or ekl
select the desired detector mode.

The data in the Data Display tab of the data view region is presented
according to the selection. The Average Intensities list changes

respectively.

Ion Counting to

< To set the real-time display

ae
Instrument
1. Click Control  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

3. Click '™ next to Spectrum and select a mode from the drop-down
menu, for example, Average.
The data in the Data Display tab of the data view region is presented
according to the selection.

The wizards available in the Wizards group of the iCAP Q ribbon tab
in Instrument Control, see Figure 4-19, help tuning the system. It is
possible to run these wizards in different measurement modes.

-

Ferformance Autotune Detector Mass
Feport - Setup Calibration
Wizards

Figure 4-19. Wizard group of the iCAP Q ribbon
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Performance Report Wizard
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The buttons of the Wizards group are summarized in Table 4-5.

Table 4-5.  Buttons of Wizard group

Icon Meaning Description
) Performance Opens the Performance Report
Lo Report wizard. The Report wizard guides
you through the steps necessary to
create, edit or run a performance
report.
Autotune Offers direct access to Source

7
;:"jl Autotune.

Opens the Autotune Wizard via
the drop-down list. The wizard
guides you through the steps
necessary to create, edit or run an
autotune sequence for the

instrument.

Detector Setup ~ Opens the Detector Setup wizard.
The wizard guides you through the

steps necessary to set up the
detector and carry out a cross

calibration.
S RG Mass Calibration Opens the Mass Calibration
1% wizard. The wizard guides you

through the steps necessary to
carry out a mass calibration of the
quadrupole.

The Wizards group of the iCAP Q ribbon tab in Instrument Control

gives access to the Performance Report wizard.

Performance reports are normally performed every day before analysis
takes place. This ensures that the instrument is operating consistently
and is delivering the desired sensitivity and performance characteristics.

% To edit an existing Performance Report with the Performance Report
Wizard

Instrurnent
1. Click €ontral  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.
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2

Ferformance
3. In the Wizard group, click =~ Feport

The Performance Report wizard opens, see Figure 4-20.

Performance Report'Weard
Welcome to the Performance Report Wizard

Thiz wizard will guide vou through creating, editing or running a
Perfarmance report

Fleaze select one of the following options:

@ Edit an existing Performance repart

Thiz option allows pou to edit a previouzly created
Performance report

(71 Create a nes Performance report

Thiz option alloves you to create a new Performance report

(71 Rurn an existing Performance repart

Thiz option allaws vau ta start a Perfarmance repart

SCIENTIFIC () Run Performance Report from active Measurement mode

Thiz option allaws pau ta start the Perfarmance Repart of the active Meazurement mode

MHeut = ] [ Cancel

Analytes [rata Drizplay Perfarmance Repaort Wizard

Figure 4-20. \Welcome to the Performance Report Wizard

4. Click Edit an existing Performance report.

5. Click Next.
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6. Select a Performance Report, see Figure 4-21.

Performance R eport'Weard

Select an Performance report
Select the Performance report that iz to be edited from the lizt below.

Ayailable requences: Dezcription:

L cCT Perfarmance report for standard mode. -
of CCTS
L KED

L¥ KEDS

LY STD
5 5TDS

< Back H M emt > I [ Cancel

Analytes [rata Dizplay Ferformance Report YWizard

Figure 4-21. Selecting Performance Report

7. Click Next.
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8. In the tab Elements, select the analytes for the Performance report
selected in the periodic table, see Figure 4-22.

Performance B eport Wizand

Select Analptes
|1ze thiz page to zelect the analytes that the Perfarmance repart will repart an

| Elements | tolecules

He
(==
- - B C N O F N
(mm ] o (== o a o
- ! A Si P 5 Cl Ar
{=] o a o (== oo
Kr

So T L Cr hvin Fa i Cu Zn Ga Ge Fos Se Br
o oo @ oo o o o o oo @ o o B m ==
bl =T Mb huta Te Ru Rh Pd Aq Cd sn Sh Ta | Ha
o oo o B o B o = o B EEH o B o B

La Hf Ta ! Ra Os Ir Pt Au Hg T Pb Bi Pa t Rn
m B m oo B m B o = o B o m m (===}

A

a
HEEEa
e pe e L e fe e e DL Lo L
e

[ < Back ][ Meut » ] [ Cancel

Analytez  Data Dizplay | Ferformance Report Wizard [STD) |

Figure 4-22. Selecting Analytes in the periodic table
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9. Click the Molecules tab and select molecules, if appropriate, see

Figure 4-23.

Performance R eport 'Wizard
Select Analytes

Uze thiz page to select the analytes that the Performance repart will repart an

Folpatomics

I 0H
I ALCH
E?_I Ce.0
Hruao
oo

I Bal
e
1| il

b atrix

|:|:.ﬂ'-.r
Tao
Y
T
T H
[T OH

Analptez Data Display

Symbol

Performance Report Wizard [STD]

b azs

Abundance

< Back ] [

et »

[ Cancel

Figure 4-23. Selecting molecules
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10. Click Nexct.
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11. Drag and drop analytes from Selected analytes to Defined ratios to
define the ratios for the analytes needed to determine, for example,
the oxide ratio or the ratio of doubly charged ions, see Figure 4-24.

Performance B eport Wizand

Define ratios
I1ze thiz page to define the ratiog that the Performance report will measzure

Selected analytes: Defined ratioz:
Analyte bazz D 137Ba++M137Ba
Bkgd.5 N, D 140Ce 1601 40Ce
7L 7.016005
59Co hB.9332
137Ba++ B2.45291
1158In 1149039
137Ba 136, 9058
140Ce 1393054
140Ce. 160 156,3004
Bkg220.5 2205
238U 2380508

¢ Back ][ et = ] [ Cancel

Analytes [rata Dizplay Perfarmance Repaort “Wizard [STD]

Figure 4-24. Defining ratios for the Analytes

12. Click Next.
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13. Define the tests, see Figure 4-25.

Performance R eport'Weard

Define tests

Uze thiz page to defing the tests to perform ta validate if the instrument haz been tuned corecty

Analytes [rata Dizplay

Performance Repart Wwizard [STD]

Runs: |5 e Sweeps: B0 Duratior: Sm Oz
Analyte Dhwell[=] Condition Limit
b Bkgdh 0.1 Leszs than 3 W
7L 01 Greater than 40000
58Co 01 2 Greater than 20000
137Ba+s 01 Not used ]
115In 01 2 Greater than 200000
137Ba 01 Mot uzed
140Cs 01 Not used I
140Ce 160 0.1 Mot uzed
Bkg220.5 0.1 Lezs than 1 L
1| — - i - _"|"_
< Back I [ Mext = ] I Caticel

Figure 4-25. Defining tests
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15. Define the mass calibration tests, see Figure 4-20.

Performance Report'Weard
Define mass calibration tests
I1ze thiz page to define the tests to perform to walidate the accuracy of the instrument mazs calibration.
Sweeps; 3 = Paint spacing: 0.050 = Duration:  Om 362
Dol [2] 0.1 Measure width [%] |5 =
Analyte Ilze b &, error [u] bin. peakwaidth [u] bdaw. peakwidth [u]
P Bkodh 01 0ER nes
7Li v 01 0E5 nes
53Co v 0 0ES nes
115In " 01 0ER nes
Bkg220.5 01 0ER nes
2380 v 01 0ES nes
¢ Back | [ MHeut = ] | Cancel
Analytes [rata Drizplay Perfarmance Report Wizard [STD]

Figure 4-26. Defining mass calibration tests

16. Click Next.
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17. Select a Performance Report from the list.

For Name, you can also enter a new name for the report, see
Figure 4-27.

Perfarmance Report *izard

Save the Performance report

Select an exizting Performance report from the list if you want to overarite it or enter a new name in the Mame field to create a new
Perfarmatice report.

Description:

M ame: MewPerformanceR epart P

L CCT

5¥ CCTS

L KED
¥ KEDS

L Newhode
L STD Long Tem
L STD

L 5TDS Solution required:

¢ Back H et I I Cancel

Analytes [rata Dizplay Ferfarmance Report Perfarmance Report YWizard [STD]

Figure 4-27. Selecting Performance Report name

18. Click Next to save the Performance Report.
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19. Click Finish to end the Performance Report Wizard, see
Figure 4-28.

Performance B eport Wizand

Completing the Performance report editor
wizard.

The Performance report has been successfully zaved and iz ready to use.

SCIENTIFIC

<Back || Firish

Analytez  Data Dizplay Ferformance Report Wizard [STD)

Figure 4-28. Completing Performance Report wizard

< To create a new Performance Report with the Performance Report
Wizard

T

Instrurent
1. Click Control - to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.
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2
Ferformance
3. In the Wizard group, click Report

The Performance Report wizard opens, see Figure 4-29.

Performance R eport'Weard
Welcome to the Performance Report Wizard

Thiz wizard will guide wou through creating, editing or running a
Performance report

Fleaze zelect ane of the following options:

() Edit an existing Perfarmance report

Thiz option allows pou to edit a previouzsly created
Perfarmance report

@ Create a new Performance report

Thiz option alloves you to create a neve Performance report

(71 RBun an existing Performance report

Thiz optian allows pou ta start a Perfarmance repaort

SCIENTIFIC (1 Run Performance Report from active Meazurement mode

Thiz optian allows pou ta ztart the Perfarmance Bepart of the active Measurement mode

M emt > ] [ Cancel

Analytes [rata Dizplay Ferformance Report YWizard

Figure 4-29. Welcome to the Performance Report Wizard

4. Select Create a Performance report.

5. Click Next.
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6. In the tab Elements, select the analytes for the Performance reporrt,
see Figure 4-30.

Performance B eport Wizand

Select Analptes
|1ze thiz page to zelect the analytes that the Perfarmance repart will repart an

| Elements | tolecules

He
(==
- - B C N O F N
(mm ] o (== o a o
- ! A Si P 5 Cl Ar
{=] o a o (== oo
Kr

So T L Cr hvin Fa i Cu Zn Ga Ge Fos Se Br
o oo @ oo o o o o oo @ o o B m ==
bl =T Mb huta Te Ru Rh Pd Aq Cd sn Sh Ta | Ha
o oo o B o B o = o B EEH o B o B

La Hf Ta ! Ra Os Ir Pt Au Hg T Pb Bi Pa t Rn
m B m oo B m B o = o B o m m (===}

A

a
HEEEa
e pe e L e fe e e DL Lo L
e

[ < Back ][ Mext > ] [ Cancel ]

Analytez  Data Dizplay | Performance Report \Wizard |

Figure 4-30. Selecting analytes for the Performance Report Wizard
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7. Click the Molecules tab and select molecules, if appropriate, see

Figure 4-31.

Performance R eport 'Wizard

Select Analytes

Uze thiz page to select the analytes that the Performance repart will repart an

Elements | Molecules

Folpatomics « | Symbol Mazz Abundance =
";}'_I O.H [ 3¢ 13084160 1458012 01057
'ﬁ'_: ArCl | = 132Ba 160 147.8000 010o0a
'E}'_I CelO [ s 134Ba 160 143.8934 24112
".‘}'_Z 1.0 [ s 135Ba160 150.9006 B.5763
";}'_I oo | =g 136Ba.160 151.8995 78353
L | = 13782160 1529007 11.2033 =
“:'l"‘ = | » [ s 138Ba 160 153.5002 71.5294

[ s 130Ba170 146.9054 0.0000

b atrix [ s 132Ba170 1489042 0.0000
FL [ =% 13482170 160,903 0.0009
Lo [ s 13582170 151.5048 00025
i [ s 136Ba170 152 8037 0.0020 -
HC | =g 137Ba170 153.9049 00043
[ H [ =% 138Ba170 154.5044 00272
[ OH [ =g 130Ba 180 1479054 0.0002

[ s 132Ba180 1498042 Q.0002 -
< Back ] [ Mext » ] [ Cancel
Analptez Data Display Ferformance Report Wizard

Figure 4-31. Selecting molecules for the Performance Report Wizard

8. Click Next.
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9. Drag and drop analytes from Selected analytes to Defined ratios to
define the ratios for your analytes, see Figure 4-32.

Performance B eport Wizand

Define ratios
I1ze thiz page to defing the ratiog that the Perfarmance repart will rmeasure

Selected analytes: D efined ratioz;
Analyte Mass {f» 137Ba++137Ba
{0 140Ce 160/140Ce

7Li 7016005

R%Co R 5332

137Ba++ 68 45291

115In 1149039

137EBa 1369058

140Ce 139 9054

140Ce 160 1555004

Blkg220.5 2205

238U 2380508

< Back ][ Meut » ] [ Cancel

Analytez  Data Dizplay Performance Report \Wizard

Figure 4-32. Defining ratios for the Performance Report Wizard

10. Click Nexct.
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11. Define the tests for the Performance report, see Figure 4-33.

Define tests

Rung |1

Analyte
7Li

p  H9Co
118l
138Ba
140Ce
2380

Analytes [rata Dizplay

Performance R eport'Weard

Uze thiz page to defing the tests to perform ta validate if the instrument haz been tuned corecty

Sweeps; (100 = Duration: Om Oz
[hwell[z] Stability [%] Condition

01 ot uzed

01 Mot uzed

0.1 Mot used

01 [areater than

01 Lezs than

01 Mot uzed

Lirnit

< Back H M emt >

I I Cancel

Ferformance Report YWizard

Figure 4-33. Defining tests for the Performance Report Wizard

12. Click Next.
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13. Define the mass calibration tests for the Performance report, see

Figure 4-34.
Performance B eport Wizand
Define masz calibration tests
I1ze thiz page to defing the testz to perfarm to walidate the accuracy of the instrument mazs calibration.
Sweeps: 10 = Foint spacing: 0.050 = Dwuration:  Om Oz
Dowell [2] 0.1 Measure width [Z] |2 =
Analyte Uze bdaw. errar [u] kin. peakwidth [U] bl aw. peakwidth [u]
P B9Ca 01 0.E5 0.85
< Back | [ Meut » ] | Cancel

Analytez  Data Dizplay Performance Report \Wizard

Figure 4-34. Defining mass calibration tests for the Performance Report Wizard
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14. Select a report from the list or enter a new Name, see Figure 4-35.

Analytes

Performance R eport'Weard

Save the Performance report

Select an exizting Performance report from the lizt if you want booovenwrnite it ar enter a new name in the Mame field to create a new
Ferformance report.

Dezcrption:

Mame: Reportl

L8 CCT quick 0.95amu
L CCT quick

L CCT

L KED quick 0.95armu
J,i‘l' K.ED quick blkg with Li
L KED quick bkg

L KED quick with Li
L KED quick

L KED

L Mewtode

L STD Long Term

-511' STD guick blg

[rata Dizplay

Solution reguired:

< Back || M emt >

| | Cancel

Ferformance Report YWizard

Figure 4-35. Selecting Performance Report name for the new report
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15. Click Next to save the Performance Report.
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16. Click Finish to complete the Performance Report Wizard, see
Figure 4-306.

Perfarmance Repart \Wizard

Completing the Performance report editor
wizard.

The Performance report has been successfully zaved and iz ready to use.

SCIENTIFIC

<Back || Firish

Analytez  Data Dizplay Performance Report \Wizard

Figure 4-36. Completing the Performance Report wizard

% To run an existing Performance Report with the Performance Report
Wizard

T

Instrurent
1. Click Control - to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.
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The iCAP Q Ribbon Tab

2
Ferformance
3. In the Wizard group, click Report

The Performance Report wizard opens, see Figure 4-37.

Performance R eport'Weard

SCIENTIFIC

Analytes [rata Dizplay

Welcome to the Performance Report Wizard

Thiz wizard will guide wou through creating, editing or running a
Performance report

Fleaze zelect ane of the following options:

() Edit an existing Perfarmance report

Thiz option allows pou to edit a previouzsly created
Perfarmance report

(71 Create a new Performance report

Thiz option alloves you to create a neve Performance report

@ Run an existing Performance report

Thiz optian allows pou ta start a Perfarmance repaort

(71 RBun Perfarmance Fepart from active Measurement mode

Thiz optian allows pou ta ztart the Perfarmance Bepart of the active Measurement mode

M emt > ] [ Cancel

Ferformance Report YWizard

Figure 4-37. Welcome to the Performance Report Wizard

4. Select Run an existing Performance report.

5. Click Next.
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6. Select a Performance Report, see Figure 4-38.

Performance Report'Weard

Select an Performance report
Select the Performance repart that iz b be run from the lizt below,

Awailable sequences: Description:
LY CCT  k0.95amu

Lf CCTS K

S KED

L KEDS Kk 0.95amu

LY STD

o sTDS

¢ Back ][ MHeut = ] [ Cancel

Analytes [rata Drizplay Perfarmance Repaort Wizard

Figure 4-38. Selecting Performance Report
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7. Click Next.

The performance report requires the samples to be placed, see

Figure 4-39.

Performance B eport 'Wizard

Load the sample ...

The required solutior is;
1 ppb Tune B in 2% HNO3 and 0.5% HCI.

Analytes [rata Dizplay Perfarmance Repart ‘Wizard [CCT]

Pleaze place the zample probe into the zolution and select "'Mext" to start the data acguisition.

< Back |[ P et >

|

| Cancel

Figure 4-39. Performance Report Wizard loads samples
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8. Place the probe into the solution and click Next.
The acquisition status is shown, see Figure 4-40.

Performance B eport Wizand

Acquisition status
Thiz page shows the progress of the data acquizition.

Acquizition status

'ﬂ Setting up for mass calibration verification
i) Mass calibration verification scan started
'ﬁ Sweep completed: 1/3
D Sweep completed: 2/3
'ﬁ Sweep completed: 33
D) Found a peak for mass 7Li; Mass Difference: 0.02459 amu; Width: 0.74 amu
) Found a peak for mass 53Co; Mass Difference: 0.00441 amu; Width: 0.71 amu
) Found a peak for mass 115In; Mass Difference: 000873 amu; Width: 0.75 amu
) Found a peak for mass 238U; Mass Difference: 0.01735 amu; Width: 0.79 amu
) The mass calibration verification has passed
'ﬂ Setting up for performance verification
D) Performance verification scan started. Run 1 of B
'ﬁ Sweep completed: 1/60
D Sweep completed: 2/60
'ﬁ Sweep completed: 360

Cancel

Analytes [rata Dizplay Perfarmance Report Wizard [STD]

Figure 4-40. Status of acquisition for the Performance Report Wizard
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When the acquisition is completed, the Next button is activated, see

Figure 4-41.

Performance R eport 'Wizard

Acquizition status
Thiz page shows the progress of the data acquizsition.

Acquizition shatus

0 Sweep completed: 5260
D) Sweep completed: 53/60
0 Sweep completed: 5460
D) Sweep completed: 55/60
0 Sweep completed: BB/60
D) Sweep completed: 57/60
0 Sweep completed: 58/60
D) Sweep completed: 5960
0 Sweep completed: 60060
i) 127Bz++/137Bz has passed the less than test,
i) 140C=.160/140Ce has passed the less than test.
-B Bko4 5 has passed the less than test.
0 7Li has passed the greater than test.
D) 7Li has passed the stahility test.
0 53Co has passed the greater than test.
D) 55Co has passed the stahility test.
0 115In has passed the greater than test.
i) 115In has passed the stability test.
0 BkgZ220.5 has passed the less than test.
-B 238L) has passed the greater than test.
0 238U has passed the stability test.

9 The sensitivity verification has passed

Analptez Data Display Performance Report Wizard [STD]

Mead =

)

[ Cancel

Figure 4-41. Acquisition completed for the Performance Report Wizard

9. Click Next.
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10. Click Finish to complete the Performance Report Wizard, see
Figure 4-42.

Perfarmance Repart \Wizard

Completing the Performance report run
wizard.

The Performance report tests have been successfully executed.

SCIENTIFIC [] Open Report

¢<Back || Fish |

Analytez  Data Dizplay Ferformance Report YWizard [STD)

Figure 4-42. Completing the Performance Report wizard

< To run a Performance Report from the active Measurement mode with
the Performance Report Wizard

Instrurent
1. Click Control - to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.
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2
Ferformance
3. In the Wizard group, click Report

The Performance Report wizard opens, see Figure 4-43.

Performance R eport'Weard

Welcome to the Performance Report Wizard

Thiz wizard will guide wou through creating, editing or running a
Performance report

Fleaze zelect ane of the following options:

1 Edit an existing Performance report

Thiz option allows pou to edit a previouzsly created
Perfarmance report

1 Create a new Performance report

Thiz option alloves you to create a neve Performance report

71 Bun an existing Perfarmance repaort

Thiz optian allows pou ta start a Perfarmance repaort

SCIENTIFIC @ FRun Performance Report from active Meazurement mode

Thiz optian allows pou ta ztart the Perfarmance Bepart of the active Measurement mode

M emt > ] [ Cancel

Analytes Diata Display || Performance Fieport Wizard

Figure 4-43. Welcome to the Performance Report Wizard

4. Select Run a Performance Report from the active Measurement
mode.
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5. Click Next.
The performance report requires the samples to be placed, see

Figure 4-44.

Performance B eport Wizand

Load the sample ...

Fleaze place the sample probe into the zolution and select "Mext'" to start the data acquizition.

The required zolution is;
1 ppb Tune B in 2% HMO3 and 0.5% HCL.

¢ Back |[ et = ] | Cancel

Analytes [rata Dizplay Performance Report *wizard [CCT]

Figure 4-44. Performance Report Wizard loads samples
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6. Place the probe into the solution and click Next.
The acquisition status is shown, see Figure 4-45.

Performance R eport 'Wizard

Acquizition status
Thiz page shows the progress of the data acquisition.

Acquizition status

'B Setting up for mass calibration verification
) Mass calibration verification scan started
ﬂ Sweep completed: 1/3
D Sweep completed: 2/3
ﬂ Sweep completed: 33
i) Found a pesk for mass 7Li; Mass Difference: 002433 amu; Width: 0.74 amu
) Found a peak for mass 59Co; Mass Difference: 0.00294 amu; Width: 0.71 amu
i) Found a pesk for mass 115In; Mass Difference: 000554 amu; Width: 0.74 amu
) Found a peak for mass 238U; Mass Difference: 0.01059 amu; \Width: 0.72 amu
D) The mass calibration verification has passed
'B Setting up for performance verification
D) Performance verification scan started. Run 10of 5
ﬂ Sweep completed: 1/60
i) Sweep completed: 2/60
ﬂ Sweep completed: 360

et > ] [ Cancel

Analytes [rata Dizplay Performance Repart Wwizard [STD]

Figure 4-45. Status of acquisition for the Performance Report Wizard
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When the acquisition is completed, the Next button is activated, see

Figure 4-46.

Performance B eport Wizand

Acquisition status
Thiz page shows the progress of the data acquizsition,

Acquizition status

ﬂ Sweep completed: 52/60
D) Sweep completed: 53/60
ﬂ Sweep completed: 54/60
D) Sweep completed: 55/60
ﬂ Sweep completed: 5E/60
D) Sweep completed: 57/60
ﬂ Sweep completed: 58/60
D Sweep completed: 560
ﬂ Sweep completed: 60/60
i) 127Ba++/137Bz has passed the less than test.
i) 140C=.160/140Ce has passed the less than test.
9 Bkg4 B has passed the less than test.
ﬂ 7Li has passed the greater than test.
D) 7L has passed the stability test.
ﬂ 58Co has passed the greater than test.
i) 53Co has passed the stability test.
ﬂ 115In has passed the greater than test.
i) 115In has passed the stability test.
ﬂ BkgZ20.5 has passed the less than test.
9 238U has passed the greater than test.
ﬂ 238U has passed the stability test.

9 The sensitivity verification has passed

Analytez  Data Dizplay Ferformance Report Wizard [STD)

Meod > ] [ Cancel

Figure 4-46. Acquisition completed for the Performance Report Wizard

7. Click Next.

Thermo Scientific

iCAP Q Software Manual (P/N 1288010, Revision B)
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8. Select the check box Open Report if you wish to open the reporrt,
see Figure 4-47.

Ferfarmance Report “Wizard

Completing the Performance report run
wizard.

The Peformance report tests have been successfully executed.

SCIENTIFIC

[] Open Report

¢<Back || Fiish |

Analptez Data Display Performance Report Wizard [STD]

Figure 4-47. Completing the Performance Report wizard

9. Click Finish to complete the Performance Report Wizard.

Autotune Wizard

The Wizards group of the iCAP Q ribbon tab in Instrument Control

gives access to the Autotune Wizard.

An autotune procedure is only necessary when the performance of the
instrument falls below the limits specified in the performance reporrt,
although they can be performed more regularly if desired. Each
Measurement mode has a defined autotune (with the same name) which
you can modify.

The Autotune Wizard guides you through creating, editing or running
an autotune sequence.
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Instrument Control
The iCAP Q Ribbon Tab

% To edit an existing Autotune sequence with the Autotune Wizard

&)

Ld

Instrumment
1. Click Contral  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

Autotune

3. In the Wizard group, click N (arrow next to or below
Autotune) to open the drop-down menu, see Figure 4-48.

Autotune | Detector

- Setup  C:
Source Autotune

Altotune Wizard

Figure 4-48. Autotune drop-down menu
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4. Click Autotune Wizard.
The Autotune wizard opens, see Figure 4-49.

Autotune Wizard

Welcome to the Autotune Wizard

Thiz wizard will guide vou through creating, editing or running an
autotune sequence

Fleaze zelect one of the following options:

@ Edit an exizting &utatune sequence

Thiz option alloves you to edit a previously created
Autotune sequence

I Create a new Autatune sequence

Thiz option allows pou to create an new Autatune sequence

1 Run an existing Autatune sequence

Thiz option alloves vou to start an Autotune sequence

1 Run Autotune sequence from active Measurement mode

Thiz option alloves vou to start the Autotune sequence of the active Measurement mode

SCIENTIFIC

et ] [ Cancel

Analytes [rata Dizplay

Figure 4-49. \Welcome to the Autotune wizard

5. Select Edit an existing Autotune sequence.

6. Click Next.
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7. Select the autotune sequence to be edited from the list, see
Figure 4-50.

Autotune Wizard

Select an autotune sequence
Select the autotune sequence that iz to be edited fram the list belov..

Available zequences: Dezcription:
-511' CCT STD default walues. Use thiz zcript as template for STD autotunes,  »
L KED

L SourceTune High Matrix
-511‘ SourceTune High Sensitivity

LY STD

< Back Il Mext = I I Cancel

Analytes [rata Dizplay Autatune WWizard

Figure 4-50. Select Autotune sequence in Autotune wizard

8. Click Next.
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9. Select the controls and ranges for the autotune sequence, see
Figure 4-51.

Analytes

Autotune Wizard

Select Controls

Uze thiz page to select the contrals to be used duning the Autotune and to define
the ranges over which they can wary

Control
Plasma Power

Cool Flow
Auzilliary Flow
Mebulizer Flow
Torch Horizontal Posi
Torch Vertical Positio
Sampling Depth
ExtractionLens 1 Po
Extraction Lens 1 Me
Entraction Lens 2
Deflection Entry Lens
CCT Focus Lens
CCT Entry Lenz

CCT Bias

CCT Exit Lens

Focus Lens

IJze Default

Autotune
W

W
v
v

Drata Dizplay

{ Avtotune Wizard [STD]

Cefault Mir ] Coarze Step N
1300 Fo0 2000 10 [l
14 10 20 01
0.8 05 1.2 01
0a 0.& 1 0.01
0 15 15 0.02
0 15 15 0.02
6 4 3 i B
-200 -500 A0 1
-180 -300 -100 0.5
-30 35 15 1
3 5 8 0.2
-80 -250 A0 1
2 E 2 01
-200 -250 A0 1
A 10 30 0.2 -

< Back | | Mext | | Canicel

Figure 4-51. Select controls and ranges of sequence in Autotune wizard
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10. Click Next.
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11. Select the analytes to tune the instrument and select the dwell time
for each, see Figure 4-52.

Autotune Wizard

Select Analptes
[1ze thiz page to zelect the analytes that the Autatune sequence iz ba uze to tune the instrument,

Elements | Molecules Analyte Dwaell tirne

L cr L] Fe NI [ | | G3 Ga
m om0 om omm o om m om
NEr Mo T R R Ad ag Cd S
o BT oo o O o BEHD BH
Ta nJ Re oz Ir Pt | E!'l:g: Tl Po
m oo m m ™ o m B

< Back ] [ Ment > ] [ Cancel

Bnalytes  Data Display || Autotune Wizard [STD]

Figure 4-52. Select dwell time for analytes in Autotune wizard

12. Click Nexct.
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13. Define ratios, see Figure 4-53.

Autotune Wizard
Define ratios
Uze thiz page to define the ratiog that the Autotune sequence iz to use bo fune the instrument,
Selected analytes: Defined ratios:
Analyte bl azz
11Eln 114.9039
7 Tc 96.9064
193 1929629
1205n 1198022
¢ Back ] [ Mext > ] [ Cancel
Analptes Data Display | Autotune YWwizard [STD]

Figure 4-53. Define ratios in Autotune wizard

14. Click Next.
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15. Define conditions for all stages and click Next each time, see

Instrument Control
The iCAP Q Ribbon Tab

Figure 4-54.
Autotune Wizard
Define conditions
I1ze thiz page to defing the conditions to achiewe to pazs this stage of the Autatune sequence.
Stage name;  Condl [T Use OId Style Page: 1
Fine Scan 1 m Coarze Scan 1 - [] Retune  Fine Scan Range Percentage [%] 70
Cweeps: Sweeps: h
Autotune | Control Drivizor | Filter Size Analvte Condition Lirnit
o Plazma Power 20 3 b animnize
W Cool Flaw 20 3 Mot Lzed
W Augailliary Flow 0 20 3 Greater than
Mebulizer Flow | 2 Less than
b aximize
Mirirnize
i I 3
¢ Back ] [ MHext = ] [ Cancel
Analptez  Data Dizplay | Autotune Wizard [STD]

Figure 4-54. Define conditions for autotune sequence in Autotune wizard
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16. Select an existing Autotune sequence from the list if you wish to
overwrite it or enter a new name, see Figure 4-55.

Autotune Wizard

Save the Autotune sequence

Select an existing Autatune sequence from the list if pau want o ovenarte it or enter a new name in the Name figld to create a
new Autotune sequence.

Dezcnption:

M ame: Mew autatune sequence]

L CCT -
LY KED

L SourceTune High M atrix

-511' SourceTune High Senzitivity [

¥ 5TD

Solutian required:

I < Back H Mext » I I Cancel

Analptez  Data Dizplay | Autotune Wizard [STD]

Figure 4-55. Define name for autotune sequence in Autotune wizard
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17. Click Next, see Figure 4-56.

Autotune Wizard

Completing the Autotune sequence editor wizard

The autatune sequence haz been successfully zaved and iz ready to Lge.

SCIENTIFIC

¢Back || Finish

Analptez  Data Dizplay | Autotune YWizard [STD]

Figure 4-56. Autotune sequence is saved in Autotune wizard

18. Click Finish to close the wizard.

Source Autotune

The Wizards group of the iCAP Q ribbon tab in Instrument Control

gives access to the Source Autotune wizard.

For the modi STD, CCT and KED, Source Autotune will be started
with High Matrix, for STDS, CCTS and KEDS with High Sensitivity,
or as defined, see “Editing a Measurement Mode” on page 4-17.

A source autotune is executed every time the Performance Report of the
“Getting Ready” on page 5-7 function fails, that is, the performance of
the instrument falls below the limits specified in the performance report,
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The iCAP Q Ribbon Tab

although they can be performed more regularly if desired. Each
Measurement mode has a defined autotune (with the same name) which
you can modify.

< To run the Source Autotune Wizard

@re
Inskrurnent
1. Click Contral  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

Autotune

3. In the Wizard group, click = (arrow next to or below
Autotune) to open the drop-down menu, see Figure 4-57.

Autotune | Detector
b Setup s

‘ Source Autotune

Autatune Wizard

Figure 4-57. Drop-down Source Autotune

You can also directly click \Eﬂ to open the Source Autotune

wizard.
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4. Click Source Autotune.
The Source Autotune wizard opens, see Figure 4-58.

Autotune Wizard [SourceT une High M atax 1550

Load the sample.

Flease place the zample probe into the zolution and zelect "Mest" to ztart the data acquizition.

The required zalutian is:

Meut » | | Cancel

fpalytes  Data Dizplay || Autotune Wizard [SourceTune High Matris]

Figure 4-58. Start Source Autotune wizard

Thermo Scientific iCAP Q Software Manual (P/N 1288010, Revision B) 4-63



Instrument Control
The iCAP Q Ribbon Tab

5. Load the tuning solution and click Next.
The Tune Data View opens, see Figure 4-59.

Autotune Wizard [SourceTune High Matrix]
Tune Data View

Thiz page shows the actual tune process.
After the autotuning process had been completed, vou can browse through the control views

QO

Torch position

[— 115 —— 115InFiltered
400 .

300

200 |

Intensity [cps] (10*3)

100

0 +————F——+——F————————————————————————

-1.8 -1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0
Torch Horizontal Position [mm] (Fine Scan )

Cancel

Analtes  DataDisplay || Autotune Wizard [SourceTune High Mati) :

Figure 4-59. Tune Data View Source Autotune wizard
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The next Tune Data View is shown, see Figure 4-60.

Autotune Wizard [S ourceT une High Mat]
Tune Data Yiew

Thiz page shows the actual tune process.
After the autotuning process had been completed, you can browse through the contral views

QOO

Torch position

400 1
300 |

200

Intensity [cps] (10*3)

ol S S o

-1.8 -1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0
Torch Horizontal Position [mm] (Fine Scan )

Next > | | Cancel

Analptes DataDisplay | Autotune Wizard [SourceTune High Matri]

Figure 4-60. Tune Data View Source Autotune wizard
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6. Click Next.
The Acquisition Status window opens, see Figure 4-61.

Autotune Wizard [5ourceT une High Matmx]

Acquizition status
Thiz page shows the progress of the data acquisition.

Acquizition status

i) Stage finished
9 Starting Stage: CCT Focus Lens
- ) Details
D) Stage finished
'B Starting Stage: Mebulizer (1.9 % Cel)
- i) Details
i) Stage finished
9 Starting Stage: Extraction Lens 2 @ final Plasma Temperature
- ) Details
D) Stage finished
'B Starting Stage: CCT Focus Lens @ final Plasma Temperature
- i) Details
i) Stage finished
D Summary:
'B Analyte 115In: Original Intensity 345340 cps, Tuned Intensity 345667 cps | Increased by: 327 cps
9 Analyte 140Ce: Original Intensity 386474 cps, Tuned Intensity 328177 cps | Decreased by B8296 cps
'B Analyte 140Ce. 160 Criginal Intensity 11724 cps, Tuned Intensity 5575 cps | Decreased by: 6144 cps
9 Analyte 7Li: Original Intensity 31953 cps, Tuned Intensity 85188 cps . Decreased by: 6765 cps
'B Analyte 59Co: Origingl Intensity 180585 cps, Tuned Intensity 177540 cps | Decreased by: 3045 cps
9 Analyte 2381 Original Intensity 450254 cps, Tuned Intensity 470304 cps | Decreased by: 19950 cps
'B Ratio 140Ce. 160/140Ce: Original Value 0.0303, Tuned Yalue 0.017 , Decreased by: 0.0133
D Autotuning completed.

[

[

[

[

[

< Back H et > ] [ Cancel

fpales  Data Display | Autotune “Wizard [SourceT une High Matris] |

Figure 4-61. Acquisition Status Source Autotune wizard
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7. Click Next.
The Acquisition Status window opens, see Figure 4-62.

Autotune Wizard [SourceT une High Matm]

Completing the Autotune sequence run wizard

The autatune sequence haz not been executed successfully

Do pou want o save the result in the Measuremode STD?
@ Yes

I Mo

SCIENTIFIC

[] Open Feport

| <Back || Fish |

Analytes [rata Dizplay Autotune Wwizard [SourceT une High bdatrix)]

Figure 4-62. Completing Source Autotune wizard

8. Select Yes to save the results.
9. Select the check box Open Report if you wish to open the report.
10. Click Finish.

Detector Setup Wizard

The Wizards group of the iCAP Q ribbon tab in Instrument Control

gives access to the Detector Setup wizard.
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The detector set-up should only be performed when the instrument
sensitivity is starting to decline. The procedure is performed on average
once a month and typically, the automated procedure will increase the
voltage applied to the pulse section of the detector so that it just lies on
the plateau of a detector gain curve. The voltage of the analog section of
the detector is normally also increased to ensure the cross calibration is
accurate and maintained at a defined level.

o
*

*

To perform a detector cross calibration with the Detector Setup Wizard

]
P

(& =)
Inskrurnent
1. Click Contral - to open Instrument Control.

2. Be sure to change to STD/STDS mode before starting the wizard.

3. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

4-68 iCAP Q Software Manual (P/N 1288010, Revision B) Thermo Scientific



Instrument Control
The iCAP Q Ribbon Tab

Dietector

4. In the Wizard group, click =~ S&tun
The Detector Setup Wizard opens, see Figure 4-63.

D etector 5etup'weand

Welcome to the Detector Setup Wizard

Thiz wizard guides you through the steps neceszany to set up the detector. [t adjusts the detector
voltages to provide the optimumn performance from the detector.

@ Detector Crozs Calibration
1 Detector HY Setup and Cross Calibration
I Detector Setup after analyzer waz opened

1 Install mew Detectar

SCIENTIFIC

M et = ] [ Cancel

dnalptes  Data Display | Detector Setup 'Wizard |

Figure 4-63. \Welcome to the Detector Setup Wizard

5. Select Detector Cross Calibration.
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6. Click Nexct.

The periodic table window opens, see Figure 4-64.

Detector Setup ‘wWeard

Select the analytes for the Cross Calibration
Pleaze select the analytes to defing the regions, which shall be scanned.

i g Hb hiar T Ru Pd
oo o = oo = ==
La Hf e Re 0= Ir Pt Au
==} == o o = o = o
Ao
o

C

B
m (==}
Si
(==}

cd &n
== B
Ha Fb
= =

M
m
]

Ti W Cr Fe Ge P
oo (== o o oo o

sh

(mm=]

Bi
o

u] F
oo o

5 Cl
o (==

Se Br
= o

Te |
B o

P A
(== (==

Show kge

[ ¢ Back ][ et =

]

[ Cancel ]

Analytes [rata Drizplay | Detector Setup Wizard |

Figure 4-64. Select analytes for Detector Setup Wizard

7. Select your analytes.
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8. Click Next.
The Load the Sample window opens, see Figure 4-65.

D etector 5etup'Weard
Load the Sample.

Place the zample probe into the solution and select "Mext' to start the sample uptake delay.

¢ Back |[ et > ] | Cancel

Analytes [rata Dizplay Detector Setup 'Wizard

Figure 4-65. Load sample for Detector Setup Wizard

9. Place the probe into the setup solution.
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10. Click Next.
The Waiting for sample uptake window opens, see Figure 4-66.

Detector Setup ‘wWeard

W aiting for zample uptake.
Thiz page shows the amount of time left before the acquizition srarts.

‘Wwhaiting for the sample to reach the plasma. “hen the timer has completed the acquizition will start and this
wizard will automatically move to the next page.

[f pou want ko ztart the acquisition before this delay has finisched then press the 'Mest’ button,

ptake Delay FPauze

l ¢ Back H et = ] l Cancel

Analytes [rata Drizplay Detector Setup Wizard

Figure 4-66. \Waiting for sample uptake in Detector Setup Wizard

The Detector Setup wizard applies a minimum delay time for

sample uptake in order to assure that enough sample has entered the
plasma.

11. Click Pause to delay further if more time is needed.
Click Continue when ready.
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12. To begin the setup before the delay time elapsed, click Next.
The Analog Offset Determination starts, see Figure 4-67.

D etector 5etup'Weard

Analog Offset Determination
The analog offset i now measured.

ﬂ Analog bazeling determination started!

Cancel

Analytes [rata Dizplay Detector Setup 'Wizard

Figure 4-67. Analog Offset Determination in Detector Setup Wizard
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The Cross Calibration starts, see Figure 4-68.

Detector 5etup Weard

Cross Calibration
Showsz the progreszs of the crozs calibration

D) Starting Cross Calibration

Cancel

Analytes [rata Dizplay Detector Setup 'wWizard

Figure 4-68. Cross Calibration starts in Detector Setup Wizard
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The progress of the Cross Calibration is shown, see Figure 4-69.

Detector S etup Wizard

Cross Calibration
Shows the progress of the crozs calibration

D) Starting Cross Calibration
9 Sweep 1110 completed.
'B Sweep 210 completed.

Cancel

Analytes [rata Drizplay Detector Setup Wizard

Figure 4-69. Progress of Cross Calibration
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13. Click Next when the button is activated.
The summary of the Detector Setup is shown, see Figure 4-70.

D etector Setup Wizard

Summery

Shows a summery of all meszages generated by the detector voltage setup,

@ Analog baseline determination started!

@ Corfidence interval{357%) analog baseline: 0.001945 RSD at 1.0 Mcps

0 Analog baseline determination finished!

0 Starting Cross Calibration

ﬁ Sweep 1/10 completed.

ﬁ Sweep 2/10 completed.

ﬁ Sweep 3/10 completed.

@ Sweep 4,10 completed.

@ Sweep 5/10 completed.

@ Sweep 6/10 completed.

@ Sweep 7/10 completed.

@ Sweep 8/10 completed.

0 Sweep 5/10 completed.

0 Sweep 10/10 completed.

0 Awerage cross calibration factor of 58472 68 for mass:
0 Awerage cross calibration factor of 61166.45 for mass:

0 Awerage cross calibration factor of 65081.65 for mass: 24; rsd: 2.67; channels:

0 Awerage cross calibration factor of 68480 73 for mass:

@ Awerage cross calibration factor of 74676 .96 for mass: 45; rsd: 2.21; channels:

9 Awerage cross calibration factor of 84397 42 for mass:
9 Awerage cross calibration factor of 94323 .08 for mass:
i) Average cross calibration factor of 92441.21 for mass:
i) Average cross calibration factor of 98724 65 for mass:
i) Average cross calibration factor of §7614.35for mass:
@ Awerage cross calibration factor of 101336 28 for mass
@ Awerage cross calibration factor of 39814 48 for mass:
0 Awerage cross calibration factor of 96159 27 for mass:
0 Awerage cross calibration factor of 98302 65 for mass:
ﬁ Awerage cross calibration factor of 97042 03 for mass:
ﬁ Awerage cross calibration factor of 955959.57 for mass:
ﬁ Awerage cross calibration factor of 104387 43 for mass
@ Awerage cross calibration factor of 111908.60 for mass
@ Awerage cross calibration factor of 113554 42 for mass
@ Awerage cross calibration factor of 114251.15 for mass

7. rsd: 4.06; channels: 37
S: rsd: 2.61; channels: 40

7. rad: 1.75; channels:

55, rad: 2.92; channels:
58 rad: 2.56; channels:
59: rsd: 2.18: channels:
63: rsd: 2.75; channels:
64 rad: 2.22; channels: 39
. 65; red: 3.73; channels: 21
66; rad: 3.03; channels: 37
63; rad: 3.32; channels: 39
71; rad: 2.70; channels: 40
88; rad: 2.97; channels: 40
89; rad: 3.54; channels: 39
- 103; red: 3.06; channels:
2 115; red: 3.33; channels:
2133, red: 3.32; channels:
2138, red: 2.71; channels:

a Awerage cross calibration factor of 108585 75 for mass
a Awerage cross calibration factor of 116677 .18 for mass
0 Awverage cross calibration factor of 117034 45 for mass
0 Awverage cross calibration factor of 118472 52 for mass
a Average cross calibration factor of 125604 58 for mass
ﬁ Awverage cross calibration factor of 125447 52 for mass
ﬁ Cross calibration successfully completed.

- 140; rsd: 3.46; channels:
- 158; rsd: 2.61; channels:
- 165; rsd: 2.52; channels:
:181; rsd: 2.66; channels:
: 205; rsd: 3.02; channels:
: 238; red: 2.37; channels:

Analptes

D ata Dizplay Detector Setup Wizard

Next »

)

’ Cancel

Figure 4-70. Detector Setup summary in wizard
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14. Click Next, see Figure 4-71.

Detector 5 etup Weard

Summery

Shows a summery of all meszages generated by the detectar valtage setup.

'aAnalog baseline determination started!

'0 Analog baseline detemmination finished!
'0 Starting Cross Calibration
'0 Sweep 1/10 completed.
'0 Sweep 2/10 completed.
'0 Sweep 3/10 completed.
'0 Sweep 4/10 completed.
'0 Sweep 5/10 completed.
'0 Sweep 6/10 completed.
i) Sweep 7/10 completed.
i) Sweep 3/10 completed.
i) Sweep 9/10 completed.
'0 Sweep 10/10 completed.

'aAvemge cross calibration factor of 95814.48 for mass:
'0 Average cross calibration factor of 96159.27 for mass:
'0 Average cross calibration factor of 58302 65 for mass:
'0 Average cross calibration factor of 57042 03 for mass:
'0 Average cross calibration factor of 95559.57 for mass:

'0 Confidence interval{35%) analog baseline: 0.001545 RSD at 1.0 Mcps 0 Awverage cross calibration factor of 116677.18 for mass: 159, red: 2.61; channels: 40

'aAvelage cross calibration factor of 58472 68 for mass: 7; red: 4.06; channels: 37
'aAvelage cross calibration factor of 61166.45 for mass: 5; rsd: 2 61; channels: 40
'aAvelage cross calibration factor of 65081.65 for mass: 24; rsd: 2 67; channels: 35
'aAvelage cross calibration factor of 68480.73 for mass: 27, rsd: 1.75; channels: 36
'BAvelage cross calibration factor of 7467696 for mass: 45; sd: 2. 21; channels: 40
'aAvelage cross calibration factor of 845591.42 for mass: 55; red: 2.92; channels: 40
'aAvelage cross calibration factor of 54523.08 for mass: 58; red: 2.56; channels: 40
'a;'-\velage cross calibration factor of 52441.21 for mass: 59; red: 2.18; channels: 40
'aAvemge cross calibration factor of 58724.65 for mass: 63; red: 2.75; channels: 39
'aAvemge cross calibration factor of 57614.35 for mass: 64; red: 2.22; channels: 39
'aAvemge cross calibration factor of 101336.28 for mass: §5; rsd: 3.73; channels: 21
66; rsd: 3.03; channels: 37
69 red: 3.32; channels: 35
71; red: 2.70; channels: 40
88: red: 2.57; channels: 40
89; red: 3.54; channels: 35
'gAvemge cross calibration factor of 104387 43 for mass: 103; rsd: 3.06; channels: 33
'0 Average cross calibration factor of 111508.60 for mass: 115; rsd: 3.33; channels: 36
'gAvemge cross calibration factor of 113554 .42 for mass: 133; rsd: 3.32; channels: 32
'gAvemge cross calibration factor of 114251.15 for mass: 138; rsd: 2.71; channels: 39

0 Awerage cross calibration factor of 108985.75 for mass: 140; rsd: 3.46; channels: 33

0 Awerage cross calibration factor of 117034 45 for mass: 165; rsd: 2.52; channels: 38
9 Awerage cross calibration factor of 118472 52 for mass: 181; rsd: 2.66; channels: 22
9 Awerage cross calibration factor of 129604 58 for mass: 205; rsd: 3.02; channels: 34
9 Awerage cross calibration factor of 125447 52 for mass: 238; rsd: 2.31; channels: 38
9 Cross calibration successfully completed.

Analytes  Data Display Detector Setup Wizard

¢<Back | | Finish

Figure 4-71. Cross calibration completed in wizard

Thermo Scientific

15. Click Finish to store the calibration factors and leave the Detector
Setup.

< To perform a detector high voltage setup and cross calibration with the
Detector Setup Wizard

e
\
e

Instrurent
1. Click Contral - to open Instrument Control.

2. Be sure to change to STD/STDS mode before starting the wizard.
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3. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

cfj

Detector
4. In the Wizard group, click =~ S&tup
The Detector Setup Wizard opens, see Figure 4-72.

D etector 5etup 'Wizard

Welcome to the Detector Setup Wizard

Thiz wizard quides you through the steps neceszan to zet up the detectar. [t adjusts the detectar
voltages to provide the optimumn performance from the detector.

(71 Detector Crozs Calibration
@ Detector HY Setup and Cross Calibration
() Detectar Setup after analyzer was opened

(71 Irnstall new Detectar

SCIENTIFIC

Meut » ] [ Cancel

Analptez Data Display Detectar Setup 'wizard

Figure 4-72. Welcome to the Detector Setup Wizard

5. Select Detector HV Setup and Cross Calibration.
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6. Click Next.
The periodic table window opens, see Figure 4-73.

Detector Setup ‘wWzard

Select the analytesz for the Cross Calibration
Fleaze zelect the analptes to define the regionz, which shall be scanned.

B - M 0 F
m oo o oo o r
Si F' 5 Cl
oo m r

IHNENEEREREEEEE
oo H= m [
.!. =l o L
o O H o EEF'I'

.! La W Fe 0s ¥ Pt Al Hn Ph Bi Fo At
HRE

O
EEERE
HEEEE

Lu

ol

Show legend

[

[ < Back ][ Mext » ] [ Cancel ]

Analptez  Data Dizplay | Detector Setup 'wWizard |

Figure 4-73. Select analytes for Detector Setup Wizard

7. Select your analytes.
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8. Click Next.
The Load the Sample window opens, see Figure 4-74.

D etector 5etup'weand
Load the Sample.

Place the zample probe into the solution and select "Mext to start the zample uptake delay.

¢ Back H MHext = ] l Cancel

Analptez  Data Display Detector Setup 'wizard

Figure 4-74. Load sample for Detector Setup Wizard

9. Place the probe into the setup solution.
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10. Click Next.
The Waiting for sample uptake window opens, see Figure 4-75.

Detector Setup ‘wWzard

Waiting for sample uptake.
Thiz page shows the amount of time left before the acguisition srarts.

Waiting for the zample to reach the plasma. When the timer haz completed the acquistion will ztart and thiz
wizard will automatically move to the next page.

[f you want ko start the acquizition befare this delay has finizched then press the ‘Mest’ button,

ptake Delay Pause

< Back H Mext » ] I Cancel

Analptez  Data Dizplay Detector Setup 'wWizard

Figure 4-75. Waiting for sample uptake in Detector Setup Wizard

The Detector Setup wizard applies a minimum delay time for
sample uptake in order to assure that enough sample has entered the
plasma.

11. Click Pause to delay further if more time is needed.
Click Continue when ready.
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12. To begin the setup before the delay time elapsed, click Next.
The analog baseline determination starts, see Figure 4-76.

Detector Setup 'wWizard

Analog Offset Determination
The analog offzet iz now meazured.

'a Analog bazeline determination started

Cancel

Analptez  Data Display Detector Setup 'wizard

Figure 4-76. Analog baseline determination in Detector Setup Wizard
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The Analog baseline determination is followed by a coarse and fine

adjustment of the detector voltages, see Figure 4-77.

Detector Setup YWizard

Acquisition status
Thiz page shows the progress of the data acquizition.

Acquisition status

0 Fulse counting voltage = 1300V -
) Peak at mass 114.904 is valid for the plateau calculation
i) Pesk st mass 132,905 is valid for the plateau calculation
) Peak at mass 136.000 is valid for the plateau calculation
i) Pesk st mass 137.000 is valid for the plateau calculation
) Peak at mass 137,305 is valid for the plateau calculation
i) Pesk st mass 139.905 is valid for the plateau calculation
) Peak st mass 142,000 is valid for the plateau calculation
0 (0 peaks are on the plateau
0 Pulse counting voltage = 14000
i) Pesk st mass 114.904 is valid for the plateau calculation
) Peak 3t mass 132,305 is valid for the plateau calculation
i) Pesk st mass 135.000 is valid for the plateau calculation
) Peak at mass 136.000 is valid for the plateau calculation
i) Pesk st mass 137.000 is valid for the plateau calculation
) Peak at mass 137,305 is valid for the plateau calculation
i) Pesk st mass 139.905 is valid for the plateau calculation
) Peak st mass 142,000 is valid for the plateau calculation
0 & peaks are on the plateau

) Tuning XCal factor...
i Mass 102,906 : Factor 93396 : RSD 3.196
@ Mass 109.000 : Factor 101772 : RSD 2.783
i Mass 114.904 : Factor 100050 : RSD 3.734
) Mass 132,305 : Factor 102075 : RSD 2 521
i) Mass 137.905 : Factor 101757 : RSD 2.882
) Mass 139.905 : Factor 98299 : RSD 3.011
i Mass 106.905 : Factor 102013 : RSD 2.268
) *Cal Factor error =-0.001

0 Fine plateau search [ 25V steps )
0 Pulse counting voltage = 1175V -

Caricel

Analytes [rata Dizplay Detector Setup Wizard

Figure 4-77. Coarse and fine adjustment of detector voltage
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Afterwards a cross calibration factor determination is performed.
The summary of the detector HV setup and cross calibration is

shown, see Figure 4-78.

Detector Setup Wzard

Summerny
Shows a summery of all meszages generated by the detector voltage setup.

0 Anzlog baseline determination started!

0 Corfidence interval(35%) analog baseline: 0.001822 RSD at 1.0 Mcps

o Anzlog baseline determination finished!

i) Coarse plateau search (100V steps)

) Anzlogue voltage = -2350V

D Pulse counting voltage = 1100V

0 Removing mass 102 906 because the detector gate closed
0 Removing mass 109.000 because the detector gate closed
0 Pulse counting voltage = 1200V

0 Removing mass 106.905 because the detector gate closed
o Peak at mass 114 504 is valid for the plateau calculation
) Peak at mass 132.505 s valid for the plateau calculation
) Peak at mass 137.505 s valid for the plateau caloulation
) Peak at mass 139.505 s valid for the plateau caloulation
0 0 peaks are on the plateau

0 Pulse counting voltage = 1300V

0 Peak at mass 114.904 is valid for the plateau calculation
0 Peak at mass 132.905 is valid for the plateau calculation
o Peak at mass 136.000 is valid for the plateau calculation
) Pezk at mass 137.000 s valid for the plateau calculation
) Peak at mass 137.505 s valid for the plateau caloulation
) Peak at mass 139.505 s valid for the plateau caloulation
0 Peak at mass 142.000 is valid for the plateau calculation
0 0 peaks are on the plateau

0 Pulse counting voltage = 1400V

0 Peak at mass 114.904 is valid for the plateau calculation
o Peak at mass 132 505 is valid for the plateau calculation
) Pezk at mass 135.000 s valid for the plateau calculation
) Peak at mass 136.000 s valid for the plateau caloulation
) Peak at mass 137.000 s valid for the plateau caloulation
0 Peak at mass 137.905 is valid for the plateau calculation
0 Peak at mass 139.905 is valid for the plateau calculation
0 Peak at mass 142.000 is valid for the plateau calculation
0 & peaks are on the plateau

B Tuning ¥Cal factor..

@ Mass 102906 : Factor 93396 : RSD 3.196
) Mass 109.000 - Factor 101772 - RSD 2.783
) Wass 114504 : Factor 100050 : RSD 3.734
) Mass 132505 : Factor 102075 : RSD 2.521
) Mass 137905 - Factor 101757 : RSD 2.882
@ Mass 139.905 : Factor 98299 : RSD 3.011
) Mass 106.905 : Factor 102013 : RSD 2.268
@ xCal Factor emor = -0.001

0 Fine plateau search { 25V steps )

0 Pulse counting votage = 1175V

@ Pulse counting vokage = 1275V

@) Peak at mass 114.504 is valid for the plateau caleulation
@ Peak at mass 132.505 s valid for the plateau caleulation
0 Peak at mass 136.000 is valid for the plateau calculation
0 Peak at mass 137.000 is valid for the plateau calculation
B Peak at mass 137.905 is valid for the plateau calculation
0 Peak at mass 139.305 is valid for the plateau calculation
0 Peak at mass 142 000 is valid for the plateau calculation

) 0 peaks are onthe plateau
) Pulse counting vokage = 1200V
@ Pulse counting votage = 1300V

0 Peak at mass 114.904 is valid for the plateau calculation
0 Peak at mass 132.505 is valid for the plateau calculation
B Peak at mass 135.000 is valid for the plateau calculation
0 Peak at mass 136.000 is valid for the plateau calculation
0 Peak at mass 137 000 is valid for the plateau calculation
) Peak at mass 137.505 s valid for the plateau caleulation
@) Peak at mass 139.505 is valid for the plateau caleulation
@ Peak at mass 142,000 is valid for the plateau caleulation

0 0 peaks are on the plateau
0 Pulse counting voltage = 1225V
B Pulse counting vokage = 1325V

0 Peak at mass 114.304 is valid for the plateau calculation

4 ]

a Peak at mass 132.905 is valic
0 Peak at mass 135.000 is valic
0 Peak at mass 136.000 is valic
i) Peak at mass 137.000 is valic
i) Peak at mass 137.905 is valic
) Peak at mass 139.905 is valic
0 Peak at mass 142.000 is valic
0 1 peaks are on the plateau

a Pulse counting volttage = 125
0 Pulse counting volttage = 135
0 Peak at mass 114 504 is valic
i) Peak at mass 132.905 is valic
i) Peak at mass 135.000 is valic
i) Peak at mass 136.000 s valic
0 Peak at mass 137.000 is valic
0 Peak at mass 137.505 is valic
a Peak at mass 1359.905 is valic
0 Peak at mass 142.000 is valic
0 1 peaks are on the plateau

) Pulse counting voltage = 127
) Pulse counting voltage = 137
i) Peak at mass 114.904 is valic
0 Peak at mass 132.905 is valic|
0 Peak at mass 135.000 is valic
a Peak at mass 136.000 is valic
0 Peak at mass 137.000 is valic
0 Peak at mass 137905 is valic|
i) Peak at mass 139.905 is valic
i) Peak at mass 142.000 is valic
D 4 peaks are on the platsau

0 Pulse counting voltage = 130
0 Pulse counting voltage = 140
a Peak at mass 114.904 is valic
0 Peak at mass 132.905 is valic

3

Analytes  Data Display Detector Setup Wizard

Nest » ] [ Cancel

Figure 4-78. Summary of detector HV setup and cross calibration
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13. Click Next.
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The setup is finished, see Figure 4-79.

Detector S etup Wizard

The detector voltages have been set. The instrument is now ready to use.

SCIENTIFIC

<Back || Finish

Analytes [rata Drizplay Detector Setup Wizard

Figure 4-79. Detector HV setup and cross calibration are finished

14. Click Finish to store the detector voltages as well as the cross
calibration factors and to leave the Detector Setup.

< To perform a detector setup with the wizard Full Detection System
Calibration

)
e

Instrument
1. Click Control - to open Instrument Control.

2. Be sure to change to STD/STDS mode before starting the wizard.

3. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.
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Dietector

4. In the Wizard group, click =~ Setup
The Detector Setup Wizard opens, see Figure 4-80.

Detector Setup YWizard

Welcome to the Detector Setup Wizard

Thiz wizard guides pou through the steps neceszan to zet up the detector. [t adjusts the detectar
voltages to provide the optimum performance from the detectar.

() Detectar Crozs Calibration
(71 Detectar HY Setup and Crozs Calibration
@ Detectar Setup after analyzer was opened

(7 Install mew Dretectar

SCIENTIFIC

Mext > ] [ Cancel

Analptez  Data Dizplay Detector Setup 'wWizard

Figure 4-80. Welcome to the Detector Setup Wizard

5. Select Detector Setup after analyzer was opened.
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6. Click Next.
The periodic table window opens, see Figure 4-81.

Detector 5etup Wead

Select the analytes for the Cross Calibration
Fleaze select the analytes to define the regions, which shall be zcanned.

He
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C i ] F Me
(mmm]| (mm| (] (m ] o
Si F 5 il Ar

{ o [ |
L1 ET LT L]
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= o m m o
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Slefele]s
NOEEERnEECRED

Showe legend

[ < Back ][ Mext = ] [ Cancel ]

Analytes [rata Dizplay | Detector Setup 'wWizard |

Figure 4-81. Select analytes for Detector Setup Wizard

7. Select your analytes.
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8. Click Next.
The Load the Sample window opens, see Figure 4-82.

Detector S etup Wizard
Load the Sample.

Flace the sample probe into the solution and select "Mest'" to start the sample uptake delay.

< Back I [ Ment > ] I Cancel

Analytes [rata Dizplay Detector Setup 'Wizard

Figure 4-82. Load sample for Detector Setup Wizard

9. Place the probe into the setup solution.
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10. Click Next.
The Waiting for sample uptake window opens, see Figure 4-83.

Detector Setup ‘wWzard

Waiting for sample uptake.
Thiz page shows the amount of time left before the acguisition srarts.

Waiting for the zample to reach the plasma. When the timer haz completed the acquistion will ztart and thiz
wizard will automatically move to the next page.

[f you want ko start the acquizition befare this delay has finizched then press the ‘Mest’ button,

Uptake Delay

¢ Back ][ Mext » ] [ Cancel

Analptez  Data Dizplay Detector Setup 'wWizard

Figure 4-83. Waiting for sample uptake in Detector Setup Wizard

The Detector Setup wizard applies a minimum delay time for
sample uptake in order to assure that enough sample has entered the
plasma.

11. Click Pause to delay further if more time is needed.
Click Continue when ready.
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12. To begin the setup before the delay time elapsed, click Next.
The analog baseline and analog amplifier determination for the

analog offset determination starts, see Figure 4-84.

Detector Setup wWizard

Analog Offset Determination
The analog affset is now meazured.

9 Analog baseline determination started!

Analytez  Data Dizplay Detector Setup ‘Wizard

[ ¢ Back H Mewut »

)

[ Cancel

Figure 4-84. Analog offset determination in Detector Setup Wizard
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The Analog offset determination is followed by a coarse and fine
adjustment of the counting amplifier threshold of the detector
voltages, see Figure 4-85.

Detectar Setup 'wizard

Counting Threzhold D etermination
The walue for the Counting Amplifier Discriminator voltage is now determined.

ﬂ Closing slide valve for threshold detemination measurement
ﬂ Cournting amplfier threshold detemination started.

'a Coarse tune started.

ﬂ Coarse tune finished.

'ﬂ Fine tune started.

ﬂ Fine tune stage: 5.600 CP5. Setting 0.787500000000005 V.

¢ Back ][ Meut » ] [ Cancel

Analptez Data Display Detectar Setup Wizard

Figure 4-85. Counting threshold determination
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Tab

Afterwards the detector voltages are adjusted by searching an
appropriate plateau of the counting detector voltage and a coarse
adjustment of the analog voltage, see Figure 4-86.

Detector S etup Wizard

Acquisition status
Thiz page shows the progress of the data acouizsition.

Acquizition status

<0

Coarse plateau search (100V steps)

-B Analogue voltage =-2012 5V

-9 Pulse counting voltage = 11375V

-B Pulse counting voltage = 1237 .5V

-9 Pulse counting voltage = 13375V

i) Peak at mass 102,306 is valid for the platezu calculation
i) Pezk at mass 114,904 is valid for the platesu calculation
) Peak at mass 132,305 is valid for the plateau calculation
i) Pezk at mass 137.905 is valid for the platesu calculation
) Peak at mass 139.905 is valid for the plateau calculation
-9 (' peaks are on the plateau

-B Pulse counting voltage = 1437 .5V

i) Pezk at mass 102,306 is valid for the platesu calculation
i) Peak at mass 106.305 is valid for the platezu calculation
i) Pezk at mass 109.000 is valid for the platesu calculation
i) Peak at mass 114,904 is valid for the platezu calculation
i) Pezk at mass 132,905 is valid for the platesu calculation
i) Peak at mass 137.305 is valid for the plateau calculation
i) Pezk at mass 139.905 is valid for the platesu calculation
-B [ peaks are on the plateau

-9 Pulse counting voltage = 1537 .5V

i) Peak at mass 102,306 is valid for the platezu calculation
i) Pezk at mass 106,305 is valid for the platesu calculation
i) Peak at mass 109.000 is valid for the plateau calculation
i) Pezk at mass 114,904 is valid for the platesu calculation
i) Peak at mass 132,305 is valid for the platezu calculation
i) Pezk at mass 137.905 is valid for the platesu calculation

[ < Back H

I et >

)

[ Cancel

Analptez  Data Dizplay Detector Setup 'wWizard

Figure 4-86. Acquisition status of the detector voltage adjustment routine
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The determination of the detector voltages is followed by an
adjustment of the counting gate level, see Figure 4-87.

Detectar Setup 'Wizard

Counting Gate Level Setup
The value for the Counting Gate Level Voltage is now determined.

ﬂ Counting Gate Level Setup started.

< Back ][ Meut > ] [ Cancel

Analytes [rata Dizplay Detector Setup 'wWizard

Figure 4-87. Counting gate level setup
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The cross calibration progress is shown, see Figure 4-88.

Detector Setup ‘wWzard

Crogs Calibration
Shows the progreszs of the cross calibration

@ Starting Cross Calibration

D Sweep 113 completed.

0 Sweep 213 completed.

0 Sweep 33 completed.

@ PLorerage cross calibration factor of 60560 57 for mass: 7; rsd: 6.10; channels: &1
@- Lyrerage cross calibration factor of 64600.55 for mass: %, rsd: 6.47; channels: 62
@ Pforerage cross calibration factor of 6835539 for mass: 24; rsd: 5.56; channels: 64
@ Lyrerage cross cahibration factor of 7251545 for mass: 27; rsd: 4.78; channels: 65
@- Hforerage cross calibration factor of 75231.97 for mass: 45; rsd: 5.30; channels: 68
@ Pforerage cross calibration factor of 31963 .24 for mass: b8 red: 3.95; channels: 68
@- Lyerage cross cahibration factor of 30568.25 for mass: 55; rsd: 4.17; channels: 65
@ Aorerage cross calibration factor of 33057 .13 for mass: 60; rsd: 5.59; channels:
@ HLorerage cross calibration factor of 35228 .55 for mass: 63; rsd: 5.22; channels:
@- Lyerage cross calibration factor of 54786.73 for mass: &4; rsd: 6.00; channels: 58
@ Pforerage cross calibration factor of 36246 .85 for mass: 65; rsd: 5.32; channels: 40
#. Unsufficiant number of channels for mass 66Zn. & channels found.

@ forerage cross calibration factor of 3373113 for mass: 65; rsd: 5.14; channels: &7
@ HLorerage cross calibration factor of 35605 .49 for mass: 71; rad: 4.79; channels: 62
@- Lyerage cross calibration factor of 53867.96 for mass: 88; rsd: 4.35; channels: 65
@ Hforerage cross calibration factor of 5203581 for mass: 85; rsd: 5.33; channels: 63
@ Lyrerage cross cahibration factor of 55233.01 for mass: 103; red: 5.17; channels: 60
@- HAorerage cross calibration factor of 104048 81 for mass: 107; rsd: 5.86; channels: 55
@ Hforerage cross calibration factor of 104870.53 for mass: 109; rsd: 6.95; channels: 54
@- Ayrerage cross cahibration factor of 1042312 43 for mass: 115; rsd: 3.84; channels: 61
@ Aorerage cross calibration factor of 103863 28 for mass: 133; rsd: 4.55; channels: 5%
@ HLorerage cross calibration factor of 10290478 for mass: 138; rsd: 4.45; channels: G0
@- Lyrerage cross calibration factor of 5584513 for mass: 140; rsd: 4.01; channels: &1
@ Hforerage cross calibration factor of 104455 36 for mass: 159; rsd: 3.07; channels: 63
@ Lyrerage cross cahibration factor of 107634.75 for mass: 165; rsd: 3.60; channels:
@- Hforerage cross calibration factor of 106083.78 for mass: 181; rsd: 4.48; channels:
@ Hforerage cross calibration factor of 109545 34 for mass: 203; rsd: 7.20; channels: 23
@- Ayerage cross cahibration factor of 113816.85 for mass: 205; rsd: £4.23; channels: 5%
@ HAorerage cross calibration factor of 111153.52 for mass: 238; rsd: 4 27; channels: 62
@ Cross calibration successfully completed.

62
E4

&2
62

< Back ][ Mext >

]

[ Cancel

Analytes [rata Dizplay Detector Setup Wizard

Figure 4-88. Cross calibration progress of detector setup
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The summary is shown, see Figure 4-89.

Detector Setup wizard

Summery
Shows a summery of all messages generated by the detector valtage setup.

i) Anzlog bassline determination started!

) Corfidence interval(35%) analog baseline: 0.001835 RSD at 1.0 Mops
D Anzlog bassline determination finished!

0 Closing slide valve for threshold determination measurement

0 Counting amplifier threshold detemination started.

0 Coarse tune started.

0 Coarse tune finished

o Fine tune started

D) Fine tune stage: 4.800 CPS. Setting 0.787500000000005 V.

D) Fine tune stage: 2.700 CPS. Setting 0.800000000000005 V.

D Fine tune stage: 1.200 CPS. Setting 0.812500000000005 V.

0 Fine tune stage: 1.000 CPS. Setting 0.825000000000005 V.

0 Werifying counting amplifier threshald.

0 Danc noise (220.5 amu): verfication stage 1 > 0.666666755555568 cps
0 Measured count rate too high. Continuing with fine tune stage.

o Verifying courting amplifier threshold

) Dark noise (220.5 amu): verfication stage 2 —> 0.300000040000005 cps
) Counting amplifier threshald determination finished.

) Threshold detemination measuremert finished. Opening slide valve
0 Coarse plateau search {100V steps)

0 Anzlogue voltage = -2062.5V

0 Pulse counting voltage = 1187 .5V

0 Pulse counting voltage = 1287 5V

o Peak at mass 102 506 is valid for the plateau calculation

) Pezk at mass 106.505 s valid for the plateau calculation

) Peak at mass 109.000 s valid for the plateau caloulation

) Peak at mass 114.504 s valid for the plateau caloulation

0 Peak at mass 132.905 is valid for the plateau calculation

0 Peak at mass 137.905 is valid for the plateau calculation

0 Peak at mass 139.905 is valid for the plateau calculation

0 0 peaks are on the plateau

o Pulse counting voltage = 1387 5V

) Pezk at mass 102.506 is valid for the plateau calculation

) Peak at mass 106.505 is valid for the plateau caleulation
@) Peak at mass 109,000 is valid for the plateau caleulation
@) Peak at mass 114.504 s valid for the plateau caleulation
0 Peak at mass 132.905 is valid for the plateau calculation
0 Peak at mass 137.505 is valid for the plateau calculation
B Peak at mass 139.905 is valid for the plateau calculation
0 0 peaks are on the plateau

0 Pulse counting voltage = 1487 5V

) Peak at mass 102.306 is valid for the plateau caleulation
@) Peak at mass 106.305 is valid for the plateau caleulation
@ Peak at mass 109.000 is valid for the plateau caleulation
0 Peak at mass 114.904 is valid for the plateau calculation
0 Peak at mass 132.505 is valid for the plateau calculation
B Peak at mass 137.905 is valid for the plateau calculation
0 Peak at mass 139.305 is valid for the plateau calculation
0 6 peaks are on the plateau
) Tuning XCal factor..

@) Mass 137.505 : Factor 95460
@ Mass 139.505 : Factor 93263
0 Mass 102.906 : Factor 51323
) Mass 114.904 . Facior 95637
@ Mass 132.905 : Factor 96049
@ Cal Factor emor = -0.057

0 Fine plateau search | 25V steps )

@ Pulse counting voktage = 1262.5V

@ Pulse counting vottags = 1362.5V

@ Peak at mass 102,506 is valid for the plateau caleulation
0 Peak at mass 106.905 is valid for the plateau calculation
0 Peak at mass 109.000 is valid for the plateau calculation
B Peak at mass 114.904 is valid for the plateau calculation
0 Peak at mass 132.305 is valid for the plateau calculation
0 Peak at mass 137 505 is valid for the plateau calculation
) Peak at mass 139.505 s valid for the plateau caleulation

RSD 1.802
RSD 1.142
R5D 1.161
R3D 1.233
R3D 1.407

) 0 peaks are on the plateau

) Pulse counting vottage = 1287.5V

) Pulse counting vottage = 1387.5V

0 Peak at mass 102.906 is valid for the plateau calc
0 Peak at mass 106.505 is valid for the plateau calc
a Peak at mass 109.000 is valid for the plateau calc
0 Peak at mass 114.904 is valid for the plateau calc
0 Peak at mass 132505 is valid for the plateau calc
i) Peak at mass 137.505 is valid for the plateau calc
i) Peak at mass 139.505 is valid for the plateau calc
) 0 peaks are on the platsau

0 Pulse courting voltage = 1312.5V

0 Pulse counting voltage = 1412.5V

a Peak at mass 102.906 is valid for the plateau calc
0 Peak at mass 106.905 is valid for the plateau calc
0 Peak at mass 109.000 is valid for the plateau calc
i) Peak at mass 114.504 is valid for the plateau calc
i) Peak at mass 132.505 is valid for the plateau calc
i) Peak at mass 137.905 is valid for the plateau calc
0 Peak at mass 139.905 is valid forthe plateau calc
0 0 peaks are on the plateau

a Pulse counting voltage = 1337.5V

0 Pulse counting voltage = 1437.5V

0 Peak at mass 102 506 is valid for the plateau calc
i) Peak at mass 106.505 is valid for the plateau calc
) Peak at mass 109.000 is valid for the plateau calc
i) Peak at mass 114.504 is valid for the plateau calc
0 Peak at mass 132.905 is valid forthe plateau calc
0 Peak at mass 137.505 is valid for the plateau calc
a Peak at mass 139.905 is valid for the plateau calc
0 0 peaks are on the plateau

0 Pulse counting voltage = 1362 5V

i) Pulse counting vottage = 1462.5V

Lnalytes Data Dizplay Detector Setup Wizard

Figure 4-89. Summary of detector setup
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The setup is finished, see Figure 4-90.

Detector 5etup 'Wzard

SCIENTIFIC

The detector voltages have been set. The instrument is now ready to use.

¢<Back || Finish

Analytes [rata Dizplay Detector Setup 'wWizard

Figure 4-90. Full Detection system calibration is finished

Mass Calibration Wizard

13. Click Finish to store the determined offset values, the detector
voltages as well as the cross calibration factors and to leave the
Detector Setup.

The Wizards group of the iCAP Q ribbon tab in Instrument Control
gives access to the Mass Calibration wizard.

It is necessary to perform a mass calibration whenever the peak width
determination specified in the performance reports fails or the mass
peaks are not aligned correctly. Thermo Fisher Scientific recommends
performing the mass calibration after defined time intervals, for
example, every month. A mass calibration is also executed every time the
Performance Report of the “Getting Ready” on page 5-7 function fails
and Autotune did not improve the performance.
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The software uses a mass calibration equation so that when a mass is
selected for measurement, the control electronics can set the quadrupole
to transmit that mass. The mass calibrations are stored such that any
experiment can access them when the experiment is being run.

A deviation from the linear mass calibration is due to the nature of the
quadrupole. The deviation is calculated with a Fit that divides the entire
mass range into four areas (scan regions).

The analytes selected for the measurement and those in the setup
solution provide the parameters for the Fits in these scan regions. The
calculated parameters and the deviation are then shown in the window
“Mass calibration” in the group Views.

If you select Execute a Coarse Mass Calibration first, the polyatomics
40Ar.40Ar and 40Ar.160 instead of the analytes are taken for a rough

calculation.

The mass calibration wizard executes the mass calibrations for both the
normal- and high-resolution quadrupole modes.

< To perform a mass calibration with the wizard

*
it

Instrument
1. Click Control - to open Instrument Control.

2. Be sure to change to STD/STDS mode before starting the wizard.

3. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.
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hlass
4. In the Wizard group, click ' Calibration .
The Mass Calibration Wizard opens, see Figure 4-91.

M az= Calibration'Wizard

Wwelcome to the Mass Calibration Wizard.

Thiz wizard guides vau through the steps necesszamn to set a mazs
calibration.

SCIENTIFIC

[ Mext » ] [ Cancel

dnalptes  Data Display | Mass Calibration Wizard

Figure 4-91. Welcome to the Mass Calibration wizard
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5. Click Next.
The Coarse Mass Calibration window opens, see Figure 4-92.

Mass Calibration'wizand

Coarse Mass Calibration
Do pou want to execute a coarse mass calibration first?

Ewxecute a Coarse Magsz Calibration first

| ¢ Back |[ et = ] | Cancel

Analptez  Data Dizplay b azs Calibration “izard

Figure 4-92. Mass Calibration wizard option

6. If you select the check box Execute a Coarse Mass Calibration
first, the second check box Load Tune Settings becomes available.
This option only needs to be selected if the mass calibration is
expected to be significantly different, for example, due to new
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hardware, or if a mass calibration without this option has failed, see

Figure 4-93.

M azz Calibration'Wizard

Coarse Mass Calibration
Do you want bo execute a coarse mass calibration first’?

| Execute a Coarze Mass Calibration first

Load Tune Settings

Autatune sequence -

| ¢ Back || Mext » | | Cancel

Analptez  Data Display b azz Calibration "wizard

Figure 4-93. Coarse Calibration selected in Mass Calibration wizard

7. If you select Load Tune Settings, also select a tune setting from the
drop-down list.
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If you do not select a setting from the list, see Figure 4-94, the tune
settings currently loaded will be used.

Mass Calibration'wizand

Coarse Mass Calibration
Do pou want to execute a coarse mass calibration first?

Ewxecute a Coarse Magsz Calibration first

Load Tune Settings

Autatune sequence (BB -

I ¢ Back H et = I I Cancel

Analptez  Data Dizplay b azs Calibration “izard

Figure 4-94. Tune setting selected Mass Calibration wizard
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8. Click Next.
The Load the Sample window opens, see Figure 4-95.

M azz Calibration'Wizard
Load the Sample.

Place the zample probe into the solution and select "Mext' to start the sample uptake delay.

| ¢ Back |[ Mext » ] | Cancel

Analptez  Data Display b azz Calibration "wizard

Figure 4-95. Load Sample in Mass Calibration wizard
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9. Place your sample probe into the solution and click Next, see
Figure 4-96.

Massz Calibration'wizand

Waiting for sample uptake.
Thiz page shows the amount of time left before the acguisition srarts,

W aiting for the zample to reach the plazma. When the timer has completed the acquizition will start and this
wizard will automatically move to the next page.

|f oLy want to gkart the acquisition before thiz delay has finisched then press the 'Mest’ buttan,

Uptake Delay

[ ¢ Back ][ Mext > ] [ Cancel

Analptez  Data Dizplay b azs Calibration “izard

Figure 4-96. Waiting for the sample uptake in Mass Calibration wizard

The Mass Calibration wizards applies a minimum delay time for
sample uptake in order to assure that enough sample has entered the
plasma.

10. Click Pause to delay further if more time is needed.
Click Continue when ready.

11. To begin the calibration before the delay time elapsed, click Next.
The data acquisition for the mass calibration starts.

12. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.
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13. Click the lower tab Data Display.
The actual data acquired is shown in the real-time Data Display tab
of the data view region, see Figure 4-97.

| iCAP O - ESI_SC45  ESIFAST

E E | Line - E Linear - % Isolate - m Mane - a

— it —— DasatEEms |

Lt L T r
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B
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=l ad e -1} ar -1 1) LE- a8 i1 B3 LE ]
T [3
— 57.0-51.0{amu) — X35.0-240. O{armis)
25 . , ; . . 12 ; . . ’ :
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2‘ 15 vamsa ahl tﬂﬂ 1 Ea L
g'l.ﬂ Lo . . Ea_ﬁ._ .................. . ................ ..- ..........
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Eost ] £0.1 ]
oo -—"\—j [T N Jesssssadhacfacakesass [ PP fesssssranas
05 4 + + ' ' 00 + . . +
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Analutes | [rata Dizplay | bl azz Calibration ‘wizard

Figure 4-97. Data Display of mass calibration
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14. The Result window opens automatically when the calibration is
finished, see Figure 4-98.

Acquisition status
Thiz page shows the progreszs of the data acquizition.

O Trying to find peak 115In

& Feak 115In found at mass 114 302182030287

) Optimizing peak width with DCDacOffset, iteration 3

i Trying to find peak 115In

& Feak 115In found at mass 114 902723407347

@ Peakiwidth: 0.405333953623721 for Mass 114,902723407247; Reguested Peak\Width; 0.375
§. Peak width not within talerance of 0.02

0 Setting DCDacOfset to -51. 2975064463635

) Trying to find peak 115In

&) Peak 115In found at mass 114.912037729764

G Peak'width: 0.376443092832631 for Mass 114.912037729764; Requested Peakinidth: 0.275

D Optimizing peak position with RF DacOffset, iteration 3

@ Trying to find peak 115In

a Peak 115In found at mass 114 913618452257

B¥ Fine Mass Calibration completed (High Resolution)!

¢ Back |[ et = ] [ Cancel

Analytes Drata Dizplay | b azz Calibration Wwizard |

Figure 4-98. Results of Mass Calibration wizard

Thermo Scientific

15. Click Next.
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16. Click Finish to finish the Mass Calibration and store the acquired
parameters, see Figure 4-99.

M azz Calibration'Wizard

Completing the Mass Calibration wizard

SCIENTIFIC [T] Show Mass Calibration

| <Back || Finsh |

Analptez  Data Display b azz Calibration "wizard

Figure 4-99. Mass Calibration successful in wizard

The Mass Calibration results can be viewed in detail in the “Views
Group” on page 4-106.

Views Group
The Views group of the iCAP Q ribbon tab in Instrument Control, see

Figure 4-100, allows you to view instrument calibrations, performance
reports and a real-time readback plot of the Control Panel parameters.

Readback Performance Autobune Detectar Cross Calibration MMass
Plak Report Repork  Setup Report Factors Zalibration

Yiews

Figure 4-100. View group of the iCAP Q ribbon
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The buttons of the Views group are summarized in Table 4-6.

Table 4-6.  Buttons of Views group
Icon Meaning Description
= Readback Plot Opens the Readback Plot tab in
the data view region. Specific
instrument parameters can be
viewed in real time.
= Performance Opens the Performance Report tab
S Report in the data view region. Recorded

performance reports can be
viewed, exported or printed.

Autotune Report

Opens the Autotune Report tab in
the data view region. Recorded
Autotune reports can be viewed,
exported or printed.

Detector Setup
Report

Opens the Detector Report tab in
the data view region. Shows the
results of the detector setup.

Cross Calibration
Factors

Opens the Cross Calibration View
tab in the data view region. Shows
the currently valid and previous
cross calibrations.

Mass Calibration

Opens the Mass Calibration View
tab in the data view region. Shows
the currently valid and previous
mass calibrations.

+ To view Readback Plot

4

Inskrurment

1. Click Contral - to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.
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i

3. In the Views group, click M| Readback Plot.
The Readback Plot tab opens in the data view region, see
Figure 4-101.

Readback Plot
Linear - |Bth |9 B @ | HadwareObiectit [l -
oL R i 1| Show Readback =P
: : : : : RF Supply Yoltage Read A
_ _ _ _ _ RF Startup SupplyYoltag | [l ™.
[ 1 TP ........ -. e .- ........ ........ . ....... 4 T HF Startup Eurrent L||-I'I|t - GrD
: : : : : RF Running Current Limit Il Bl
: : RF Current Limit Set B n
e SRR SRER Copy Peltier Contraller ' St i
] Sawve Irmage As.., Peltier Contraller | Set M F:
fanloo ] Pagesetu o ConvclerD 5ot I B
4 Bri Tarch Horizontal Offset S A
= rint...
i ) Torch Yerical Offzet St [ M
. . . Show Point Yalues 3 e
an L Torch Horizontal Calibrati |l Gr
Un-Zoom Taorch Wertical Calibration |l B
: : : Unda &ll Zoorm/Pan RF Generator Supply Cur - (R I
o SRR S Set Scale to Default RF Generator State Fead Lt
: : : Irnterface Termperature e [l P«
Export data... X
Peltier Temperature Hot - B
o Marmalize Data Peltier Current Readback A
; ; ; ; ; 1 Interface Pressure Gauge | M.
1 20 40 il a0 100 120 Interface Pressure Reads |l Gr =
Time [z] Fl | | Y
Analytes Drata Display FReadback Plot Performance Report Autatune Feport Detector Report Cro: 4 Pk

Figure 4-101. Readback Plot in data view region

The toolbar and the context menu of the report offer options, for
example, to scale the y-axis, change the grid display, show the legend
or to print or export data.

K2
*

To view Performance Report

Instrurnent
1. Click Cantral - to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

3. In the Views group, click 5 Performance Report.
The Performance Report tab opens in the data view region, see
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Figure 4-102.

% Content | & Ewport U@ Print. | B Copy & Find..  Wiew Single Page ' Foom = E 100 % - :
Report Mame | PerfermanceReport-KED quick bkg with Li-20120226-132942721.xml hd
| Analyte | Dwell time |s] | Hesult | -
137Ba 0.1 Passed ]
Stability Test Limit: 0 Result: 0.0 %
Sensitivity Test 3.613.0 0.0 3
137Ba++ 01 Passed
Stability Test Limit: 0 Result: 0.0 % LB
Sensitivity Test 92.0 0.0
137Ba++{137Ba 01 Passed
Stability Test Limit: 0 Result: 0.0 %
Sensitivity Test 0.0234 Less than 0.06
140Ce 01 Passed
Stability Test Limit: 0 Result: 0.0 %
Sensitivity Test 79,397.0 0.0
140Ce.160 01 Passed
Stability Test Limit: 0 Result: 0.0 %
Sensitivity Test 219.0 0.0
2/26/2012 2:29:35 PM 176

Analwter  Data Display

Figure 4-102. Performance Report in data view region

The toolbar of the report offers options, for example, to view the
report, or print or export data.

% To view Autotune Report

©
Instrumment
1. Click Contral  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

Thermo Scientific iCAP Q Software Manual (P/N 1288010, Revision B) 4-109



Instrument Control
The iCAP Q Ribbon Tab

v Content | & Export

Analytez

Data Dizplay

1@ Print..

Autotune Report:
Instrument:

Operator:

Sequence:

Serial Mumber:
Solution:

Summary

[H Capy & Find...
Report Mame | Autotune-ScurceTune High Matrix-20120225-134132585.ml

3. In the Views group, click ﬁ Autotune Report.
The Autotune Report tab opens in the data view region, see
Figure 4-103.

Yiew Single Page A Previous =r Mest

' Zoom =, & 100 % -

2012-02-25 13:33
iCAP Q

MP1-PCWMP1
SourceTune High Matrix
Undefined

No solution specified

The autotuning was successful.

Intensity Changes
Analyte Original Intensity [cps] Tuned Intensity [cps]

115In 137797 123739

140Ce 169635 145826

140Ce. 160 5248 2644

TLi 25229 14318

59Co 49132 56447

238U 195152 140647
140Ce.160/140Ce 0.0309 0.0181

Control Changes

Control

Original Value Tuned Value

Figure 4-103. Autotune Report in data view region
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The toolbar of the report offers options, for example, to view the
report, or print or export data.

% To view Detector Setup Report

&)

Ld

Inskrurnent
1. Click Contral  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.
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3. In the Views group, click aj Detector Setup Report.
The Detector Setup Report tab opens in the data view region, see
Figure 4-104.

iCaP o
Detector Bepart
tz| Content &% Export U@ Print.. [Ofl Copy & Find..  Wiew Single Page M= ”
Report Marme | DetectorSetup-20120404-173513218.xml -
Detector Report: 2012-04-04 17:35
Instrument iCAPQ
Instrument Senal Number Undefined
Detector Type D440 Standard
Detector Senal Mumber Slot 24 -1
Graphical Results
Counting Voltage
1310 T T T T
1300 i
1290 ]
% 1280 '
E 1270
1260 ]

Analytez [rata Dizplay Detector Repart

Figure 4-104. Detector Setup Report in data view region

The toolbar of the report offers options, for example, to view the
report, or print or export data.

K2
o

To view Cross Calibration result

)

Instrurent
1. Click Contral  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.

3. In the Views group, click \:’;-3 Cross Calibration Factors.
The Cross Calibration View tab opens in the data view region, see
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Figure 4-105.

iCAFP O ESI_SC45  ESIFAST
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Save |
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Figure 4-105. Cross Calibration Factors in data view region
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The context menu offers options, for example, to save the graph as
image, show point values, or copy or print the graph.

< To view Mass Calibration result

Inskrument
1. Click Centrol  to open Instrument Control.

2. In the data view region, select the iCAP Q tab.
The ribbon iCAP Q is activated.
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3. In the Views group, click L‘] Mass Calibration.
The Mass Calibration View tab opens in the data view region, see
Figure 4-1006.

Massz Calibration Yiew

R ezalution Drate/Time Ilzer Hiztar | Restor Coefficients Walle
b Momnal | 1AS8/201210:2326 0 NT-AUTORITATYSYS P Parameter & 1]
High 1A3201210:2326  NT-AUTORITATSSY'S Farameter B 05
Pararmeter D 028
. Hormal Resolution Parameter E -0.055
- ! ! ! ; ; ; Pararneter F 1.2E-08
] : : : : : . RF Dac Factar 208
L I S N P P R RF Dac Offzet -297
] : : : : : : DC Dac Factor 181
1 : : : : : : DC Dac Offzet 14
DE [ ........ ........ ........ R S e
| : : : Frequency 1]
_ Copy
=
M T . . . Save Image As..,
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- g p
Print...
Showe Paint Walues
Un-Loom
Undo All ZoomPan
Set Scale to Default
0.0 s Export data...
u] 50 100 160
Ma=s [u]
Perfarmance Report Autatune Feport Detector Repart Crozz Calibration iew ki azz Calibration igw 1 F

Figure 4-106. Mass Calibration View tab in data view region

The context menu offers options, for example, to save the graph as
image, show point values, or copy or print the graph.
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Window Ribbon Tab

The Window ribbon tab (Figure 4-107) allows you to change the
appearance of the Instrument Control tool, store favorite display
settings and Layouts and access the Qtegra software version

information.
% = Instrurment Contral . =m X
|
’ Expetirnent Configuration icAp 0 W e
& Base |Blue L Layout Default * About Qtegra

= Add this Layout to favourites

elect Blend - a Remowe Layouts

Palette Layout Help

Figure 4-107. Window tab

K2
o

To select the layout

@re
Inskrurnent
1. Click Contral  to open Instrument Control.

2. Click the Window ribbon tab.

3. In the group Layout, click '~ to display the list of available layout
and select a layout.
The layout is changed accordingly.

% To add a layout

&)

Ld

Instrurnent
1. Click €ontral  to open Instrument Control.

2. Click the Window ribbon tab.
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3. In the group Layout, click :—=] to add this to the list of Layouts.
A dialog window opens, see Figure 4-108.

- ~

a5 Enter Mame For Layout [ 23|

MyLayout

[ Ok ] [ Cancel ]

Figure 4-108. Enter Name For Layout dialog

4. Enter a name for your layout.

5. Click OK.

Your layout is saved under this name.

< To delete a layout

)
4

Instrurnent
1. Click ©ontral  to open Instrument Control.

2. Click the Window ribbon tab.

3. Click a .
A dialog window opens, see Figure 4-109.

b )

0= Select Layouts to be removed @

Lapout | |
[ [=5)

[ =) MyLayout

¥ =5 TestLayout

[ ]S ] [ Cancel ]

Figure 4-109. Select Layouts to be removed dialog

4. Select the check box of the layout to be deleted.
5. Click OK.
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To change the appearance of the Instrument Control tool

]
o

@)

Imskrurnent

. Click Contral - to open Instrument Control.

. Click the Window ribbon tab.

. In the Palette group, click '~ to open the Base drop-down list and

select the base color from the list of preset colors.
The base color changes.

. In the Palette group, click " to open the Select Blend drop-down

menu and select a blend of color from the palette.
The color blend of the window changes.

To display the Qtegra information

|
F,

[JE3)

Inskrument

. Click Contral - to open Instrument Control.
. Click the Window ribbon tab.

. In the Help group, click About Qtegra to display the software

details.
A window opens which display copyright and version information.

. Click to close the window.
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The Control Panel tab (Figure 4-110) of Instrument Control contains
several pages for interactive tuning and instrument monitoring.

Control Pane
iCAP Q

Major

High “/altage
| Disable | [ | Enable |

) Hard @ Soft
Extraction Leni'l Pozitive W]
] 2,375
CCT Focus Lens [¥] "
112,25
Angular Deflectian [4] o
. -250.00
CCT Biaz [¥] .
. 3500
CCT M;ss [%]
] 0.0
Focus Lens [+] .
. 3500
Major
Minor

Torch Position

Gas Flow

LR )%

Control Panel Statuz Panel

Figure 4-110. Control Panel

As with all Qtegra tools, the number and type of tuning pages depend
on the configuration of the instrument the software controls and the
selected application. The following lists all tuning pages available for the
use with the iCAP Q instrument.

The sliders and buttons will differ according to the settings for the
controls. Typical slider ranges which are the normally expected running
ranges are set as default values.

The indicators between the buttons show the readback values. If the
indicator is green, the readback value has reached the preset value, if red,
the preset value has not been reached.
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The grey pointers below the bars indicate the values set in the tune
settings, while the flags above indicate the current value. See also
“Change Tune Settings of a Measurement Mode” on page 4-17.

% To open Control Panel

%
:
@

Inskrurnent
1. Click Contral  to open Instrument Control.

2. Click the Control Panel tab on the lower left side of the Instrument
Control window.

K2
o

To define the order and display of Control Panel pages

i
:
@

Inskrurnent
1. Click Contral  to open Instrument Control.

2. Click the Control Panel tab on the lower left side of the Instrument
Control window.

3. Click 7 at the bottom of the Control Panel tab.
The Configure buttons menu opens, see Figure 4-111.

#  Show bMore Buttons
¥ Showe Fewver Buttons
Mawigation Pane Optians...

Add or Remowe Buttons r
Figure 4-111. Selecting Navigation Pane Options

4. Click Navigation Pane Options.
The Navigation Pane Options dialog opens, see Figure 4-112.

i "

Mavigation Pane Options @

Display butkans in this order

¥ Minar > Mowe Lp
¥ Torch Position |,_|
L

¥ Gas Flow

¥ RF Generator

P o
4 | 1] 3

[ Ok ][ Cancel ]

Figure 4-112. Navigation Pane Options dialog
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5. Select the check boxes of the pages you wish to show.

6. Deselect the check boxes of the pages you do not wish to show.

. . Mave L .
7. Select the page you wish to move and click to move it

up.
8. Select the page you wish to move and click to move it
down.

. Ok . .
9. Click to confirm your selection and close the window.

% To add or remove pages

&)

Ld

Instrumment
1. Click Contral  to open Instrument Control.

2. Click the Control Panel tab on the lower left side of the Instrument
Control window.

3. Click ™ at the bottom of the Control Panel tab.
The Configure buttons menu opens, see Figure 4-113.

k- Shou bore Buttons
W Show Feuwver Buttons
Mawigation Pane Options..,

Add or Remowe Buttons

Figure 4-113. Selecting Add or Remove Buttons
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4. Select Add or Remove Buttons to open the selection menu, see

Figure 4-113.

Analyte T able

Add . Lnalyte

Farmmula T able

Analytez [rata Dizplay

= 1l

Average Intensities

W alle | dentifi

@ Ehowe More Buttons

¥ Show Fewer Buttons
Mawigation Pane Cptions..,
Add or Fermowe Buttons

A NI SIS A S|

Torch Position
Gas Flow

CCT

RF Gereratar R
Wacuurm

Walves

Mass Calibration

bdass Calibration Delays
Quadrupole =

Inlet Systermn o

Figure 4-114. Selecting the Control Panel pages to be displayed

5. Click a deactivated 2 page to activate the display.
The selection menu closes and the page is added to the display.

6. Click an activated 22 page to deactivate the display.
The selection menu closes and the page is removed from the display.
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Major

The Major page (see Figure 4-115) of the Control Panel tab in
Instrument Control contains the iCAP Q parameters that are most
commonly used and typically have the most effect on the performance
of the instrument.

iCaP O
Major

High *foltage
Dizable | [ Enal:ulel

" Hard & Soft
E straction L}ens 1 Pozitive [V]

L [-2375

Ny
CCT Focus Lens [¥] "
4 I I‘I 225
l.“I-EEEI.EIIII
LISE.EIEI
CCT I‘ﬂass [*]
1 |EI.EI
Focus Lens [V] "
LISE.EIEI
l.“IIII.IIIIZI
Fuole Biaz V] "
2 I |-2EI.EIEIEIEI

Analog Intenzity Readback [v]
| | : i I Q.00

Estraction Lens 2 V]

Angular D eflection [+]

CCT Bias [+]

D2 Lens V]

B

._JEI.EI

=)0 w) ) ) m) e ) ) e )

Figure 4-115. Tuning page Major
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The tuning parameters of the Major page are described in Table 4-7.

Table 4-7.  Tuning parameters of the Major page

Parameter

High Voltage

Description

Buttons switch high voltage for all
ion-optical lenses.

After the plasma is started, the high
voltage is switched on, the button
Enable is activated. When the plasma
goes out, the high voltage is switched
off, button Disable is activated.
Buttons can also be switched manually
if all safety locks are closed on door

and torch and the vacuum is reached.

With the radio buttons Hard and Soft
it is possible to apply different voltages
to extraction lens 1. Positive voltage (-5
to 20 V) for Soft, negative voltage (0 to
1000 V) for Hard.

Extraction Lens 1
Positive [V]

Voltage applied to extraction lens 1.

CCT Focus Lens [V]

Voltage of focus lens in front of the
flatapole.

Angular Deflection [V]

Voltage of RAPID lens.

CCT Bias [V]

Ground voltage applied to the
flatapole.

CCT Mass [V]

Readback of amplitude applied to the
flatapole.

Focus Lens [V]

Voltage of focus lens in front of the DA
stack.

D2 Lens [V]

Voltage of D2 lens (part of the DA
stack).

Pole Bias [V]

Ground voltage applied on the
quadrupole.

Analog Intensity
Readback [V]

Readback of the measured intensities
in the analog mode of the detector.

Extraction Lens 2 [V]

Voltage applied to extraction lens 2.
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Minor

The Minor page (Figure 4-116) of the Control Panel tab in Instrument
Control contains iCAP Q parameters that have a minor effect on the
performance of the instrument and are less commonly used.

Minor
Deflection Entm Lens [W] .
. 0.on
CCT Enty Lens [¥] .
, o0
CCT Exit Lenz [¥] .
. o0
01 Lenz [v] n
, o0
[uad Entry Lens [v] o
. o0
DPetectu:ur Yalkage [Counting) [+]
] q00.0
Detector Yoltage [Snaloag) [+] v
1 -1300.0
Detector Gate
>
Analog Amplifier Dffzet [v]
' 0.0000
[3ate Current Limit [+] .
' 1.5000
Counting Amplifier Dizcriminator [4] .
1.7500
[3 ating Arnplifier Offzet [W]
’ 0.0000

Figure 4-116. Tuning page Minor

The tuning parameters of the Minor page are described in Table 4-8.
Table 4-8.  Tuning parameters of the Minor page

Parameter Description

Deflection Entry Lens [V] Voltage of lens before the RAPID lens.
CCT Entry Lens [V] Voltage of CCT entry lens.

CCT Exit Lens [V] Voltage of CCT exit lens.
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Table 4-8.  Tuning parameters of the Minor page

Parameter Description

D1 Lens [V] Voltage of D1 lens (part of DA stack).

Quad Entry Lens [V] Voltage of lens in front of the
quadrupole mass analyzer.

Detector Voltage Voltage applied to the detector in pulse

(Counting) [V] mode.

Detector Voltage Voltage applied to the detector in

(Analog) [V] analog mode.

Detector Gate
Analog Amplifier Offset [V]
Gate Current Limit [V]

Amplifier and offset values of the ion
detection unit.

Counting Amplifier

Discriminator [V]

Gating Amplifier Offset [V]  Voltage of amplifier offset.

Torch Position

The Torch Position page (Figure 4-117) of the Control Panel tab in
Instrument Control shows the position and state of the torch.

Torch Position

Torch Horizontal Position [mm]

¥

1 0.0
Torch Yertical Pozitian [mm] v

1001
Sampling Depth [mm] .

, 15.00

¥ b ator
I b owing I } [Stupped]

%' Motor
I b oving I [} [Stnpped]

£ Motor
I kaving I [} [Stupped]

Figure 4-117. Tuning page Torch Position
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The tuning parameters of the Torch Position page are described in

Table 4-9.

Table 4-9.  Tuning parameters of the Torch Position page

Parameter

Torch Horizontal
Position [mm)]

Description

Horizontal torch position.

Torch Vertical Position [mm] Vertical torch position.

Sampling Depth [mm]

Sampling depth (z-position of torch).

Distance of torch to sample cone.

X Motor

Button Moving is activated when the
step motor is running to move the
torch in x-direction. Button Stopped is
activated when motor is stopped.

Y Motor

Button Moving is activated when the
step motor is running to move the
torch in y-direction. Button Stopped
is activated when motor is stopped.

Z Motor

Button Moving is activated when the
step motor is running to move the
torch in z-direction. Button Stopped is
activated when motor is stopped.
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Gas Flow

The Gas Flow page (Figure 4-118) of the Control Panel tab in
Instrument Control shows the current gas flow of cool, auxiliary and
nebulizer gas, as well as the additional gas parameters.

Sas Flow

Coaol Flov [Ifmin]

3
1 0.000

Avplhary Flow [|/min]

¢
1 0.0000

Mebulizer Flaw [1/min]

Argan Supply

| Low | D> | Ok |

Additional Gas 1 Pressure Switch

| o | B> [Lon]

Additional Shut-0ff W alve 1

| on | B | o |

Additional Gaz Flow 1 [*%]

4

3
1 0.0000

0.00

Figure 4-118. Tuning page Gas Flow

The tuning parameters of the Gas Flow page are described in

Table 4-10.

Table 4-10. Tuning parameters of the Gas Flow page

Parameter

Cool Flow [I/min]

Description

Gas flow of the cooling gas argon in
L/min.

Auxiliary Flow [l/min]

Gas flow of the auxiliary gas argon in
L/min.

Nebulizer Flow [1/min]

Gas flow of the nebulizer gas argon in
L/min.

Argon Supply

Button Low is activated when the
readback pressure value of the gas
supply is too low to actuate the valves
or run the plasma. The plasma goes
out and the instrument shuts down.
Button OK is activated when the
readback pressure is sufficiently high to
operate the plasma.
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Table 4-10. Tuning parameters of the Gas Flow page

Parameter

Additional Gas 1

Pressure Switch

Description

Button On is activated when the
readback pressure value for additional
gas is sufficient.

Button Off is activated when the
readback pressure value for additional
gas is not sufficient.

Additional Shut-Off Valve 1

Readback value for shut-off valve.
Valve is switched automatically.
Button On is activated when the
additional gas flow is turned on.
Button Off is activated when the
additional gas flow is turned off.

Additional Gas Flow 1 [%]

Additional gas flow in percent.

The CCT page (Figure 4-119) of the Control Panel tab in Instrument
Control shows the parameters and state of the CCT gas flow.

CCT

Penning Fressure [mbar]

CCT1 Walve
>

CCT Flaws [rlmin]

oo 2 000e-009

CCT1 Flush %/ alve
>
CCT2 Valve

[on] D [oH]

CCT2 Flaws [rlmmin]

3
1 0.000

CCT 2 Fluzh Valve

Lon ] b [ot]

3
1 0.000

Figure 4-119. Tuning page CCT

iCAP Q Software Manual (P/N 1288010, Revision B) 4-127



Instrument Control
Control Panel

4-128

The tuning parameters of the CCT page are described in Table 4-11.

Table 4-11.  Tuning parameters of the CCT page

Parameter

Penning Pressure [mbar]

Description

Readback value for pressure of Penning
gauge (vacuum of interface).

CCT1 Valve

Button On is activated when the
CCT1 gas valve is open.

Button Off is activated when the valve
is closed.

CCT1 Flow [ml/min]

CCT1 gas flow in mL/min.

CCT1 Flush Valve

Button On is activated when the
CCT'1 gas flush valve is open.

Button Off is activated when the valve
is closed.

CCT2 Valve

Button On is activated when the
CCT?2 gas valve is open.

Button Off is activated when the valve
is closed.

CCT2 Flow [ml/min]

CCT?2 gas flow in mL/min.

CCT?2 Flush Valve

Button On is activated when the
CCT?2 gas flush valve is open.

Button Off is activated when the valve
is closed.
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RF Generator

The RF Generator page (Figure 4-120) of the Control Panel tab in
Instrument Control shows the parameters and state of the plasma
generator.

RF Generator

F'Ipsma Power [w]
] 0.0

RF Generator Supply Yoltage [Y]

| | | ' ' .00
RF Generatar Supply Current [A]

| | | | I Q.00
Flazma Power ['w]

| | | ' ' Q.00
RF Generator State

| | | | I 0.oo
RF Igrite
Lon )| on |

Door Lock,

l Open I [ [Elused]

FET Temp

l Ok II}[Eerr]
RF Supply Power

l Ok II}[Eerr]

Interface Temperature [*C]

Plazma Cooling f ater Flow [|/min]
s ' | ' ' Q.00

Figure 4-120. Tuning page RF Generator

The tuning parameters of the RF Generator page are described in
Table 4-12.

Table 4-12. Tuning parameters of the RF Generator page

Parameter Description

Plasma Power [W] Preset plasma power in watt.

RF Generator Supply Indicates readback value for RF
Voltage [V] generator supply voltage.

RF Generator Indicates readback value for RF
Supply Current [A] generator supply current.

Plasma Power [W] Indicates readback value for plasma

power in watt.
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Table 4-12. Tuning parameters of the RF Generator page

Parameter

RF Generator State

Description

Indicates readback value for RF
generator state.

RF Ignite

For service or maintenance operation
only. Button On to start radio
frequency (RF) for ignition of plasma.
Button Off to switch off RE.

NOTICE Operates without

interlocks. A

Door Look

Button Open is activated when the
plasma door is open (readback).
Button Closed is activated when
plasma door is closed (readback).

FET Temp
(temperature of field effect
transistor)

Button Ok and Error to indicate
status.

RF Supply Power

Button Ok and Error to indicate status
of RF power supply.

Interface Temperature [°C]

Indicates readback value for interface
temperature.

Plasma Cooling Water
Flow [l/min}

Indicates readback value of cooling
water flow for plasma and interface
cooling.
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The Vacuum page (Figure 4-121) of the Control Panel tab in
Instrument Control shows the parameters and state of the vacuum

system.

Yacuum

Pirani Prezzure [mbar]

Analyzer Prezsure
>

Penning Freszure [mbar]

Yacuum Sustem
[on] >

Turbo Pump Supply Current [4]

Turbo Pump Speed [Hz]

10 1.000e-003

oo 2 000e-009

i I 0.00

| | 0.00

Figure 4-121. Tuning page Vacuum

The tuning parameters of the Vacuum page are described in Table 4-13.

Table 4-13. Tuning parameters of the Vacuum page

Parameter

Pirani Pressure [mbar]

Description

Indicates readback value for pressure of
Pirani gauge (fore vacuum stage).

Analyzer Pressure

Shows status of analyzer pressure
Sensor.

Button automatically switches to On if
vacuum falls below preset values.
Button Off to indicate sensor is off.

Penning Pressure [mbar]

Indicates readback value for pressure of
Penning gauge (high vacuum stage).

Vacuum System

Button On to switch on the vacuum
system.

Button Off to switch off the vacuum
system.

Used, for example, when the system is
vented.
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Table 4-13. Tuning parameters of the Vacuum page

Parameter Description

Turbo Pump Supply Indicates readback value for power

Current [A] supply current of turbo molecular
pump.

Turbo Pump Speed [Hz] Indicates readback value for speed of

turbo molecular pump.
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The Valves page (Figure 4-122) of the Control Panel tab in Instrument

Control shows the parameters and state of the valves.

Valves

Slide Yalve Dpen
| on | b [Loi ]
Slide Valve Closed
| on | b | o |

Pirani Prezzure [mbar]

FPenning Preszure [mbar]

Expangion Valve

[ Open ] [ [ Close ]

Slide W alve

[ Cpen ] [ [ Cloze ]

Backing falve

[ Cpen ] 5= [ Cloze ]

b ain b ater Walve

[ Cpen ] = [ Cloze ]

Flazma Cooling ‘# ater W alve

[ Open ] = [ Cloze ]

Wiater Level Erar

[Erru:ur]}[[lk]

Inlet Fan Speed [rpm]

Outlet Fan Speed [rpm]

Euternal Fan Speed [1pm]

v 1. 000e-003

v 2000009

' 0.00

' 0.00

' 0.00

Figure 4-122. Tuning page Valves
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The tuning parameters of the Valves page are described in Table 4-14.

Table 4-14. Tuning parameters of the Valves page

Parameter

Slide Valve Open

Description

Indicates readback value for Slide

Valve Open.

Slide Valve Closed

Indicates readback value for Slide
Valve Closed.

Pirani Pressure [mbar]

Indicates readback value for pressure of
Pirani gauge.

Penning Pressure [mbar]

Indicates readback value for pressure of
Penning gauge.

Expansion Valve

Button Open to open the Expansion
valve. Button Close to close the
Expansion valve.

Slide Valve

Button Open to open the Slide valve.
Button Close to close the Slide valve.

Backing Valve

Button Open to open the Backing
valve. Button Close to close the
Backing valve.

Main Water Valve

Button Open to open the Main Water
valve. Button Close to close the Main
Water valve.

Plasma Cooling Water Valve

Button Open to open the Plasma
Cooling Water valve. Button Close to
close the Plasma Cooling Water valve.

Water Level Error

Button Error to indicate the water
level inside the instrument is too high.
Water might also leak from the
instrument.

Button Ok to indicate the correct
water level inside the instrument.

Inlet Fan Speed [rpm]

Indicates readback value for speed of
inlet fan.

Outlet Fan Speed [rpm]

Indicates readback value for speed of
outlet fan.

External Fan Speed [rpm]

Indicates readback value for speed of
external fan if available.
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The Mass Calibration page (Figure 4-123) of the Control Panel tab in

Instrument Control shows the parameters relevant for mass calibration.

Mass Calibration

Yirtual BF Dac Factor

Yirtual BF Dac Offset

Parameter a‘irtual Mazs Cal Fit

Parameter birtual Mazs Cal Fit

Parameter dirtual kazs Cal Fit

Parameter & irtual Mazs Cal Fit

Parameter [ Yirtual kasg Cal Fit

Yirtual OC Dac Factar

Yirtwal DC Dac Offzet Mormal Res

Yirtual DC Dac Offzet High Res

CCT RF Amplitude Factar .

CCT RF Amplitude Offzet

CCT RF Amplitude Exponent |

CCT RF Amplitude Limnit

208.0000

-296.939

0.00000

0.49333

-0.273333

-0.0850000

0.00001713336

180.5339

-141.00

0.0Mm

130.0000

0.m

0.6500002

. 4095.000

Figure 4-123. Tuning page Mass Calibration
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The tuning parameters of the Mass Calibration page are described in

Table 4-15.

Table 4-15. Tuning parameters of the Mass Calibration page

Parameter

Virtual RF Dac Factor

Description

Virtual radio frequency Dac factor.

Virtual RF Dac Offset

Virtual radio frequency Dac offset.

Parameter a Virtual

Mass Cal Fit

Parameter « of virtual mass calibration

fit.

Parameter b Virtual
Mass Cal Fit

Parameter & of virtual mass calibration

fit.

Parameter ¢ Virtual

Mass Cal Fit

Parameter ¢ of virtual mass calibration

fit.

Parameter d Virtual
Mass Cal Fit

Parameter 4 of virtual mass calibration

fit.

Parameter e Virtual
Mass Cal Fit

Parameter ¢ of virtual mass calibration

fit.

Parameter f Virtual

Parameter fof virtual mass calibration

Mass Cal Fit fit.

Virtual DC Dac Factor Virtual DC Dac factor.

Virtual DC Dac Offset Virtual DC Dac offset normal

Normal Res resolution.

Virtual DC Dac Offset Virtual DC Dac offset high resolution.

High Res

CCT RF Amplitude Factor  Radio frequency amplitude factor for
QCell.

CCT RF Amplitude Offset  Radio frequency amplitude offset for
QCell.

CCT RF Amplitude Radio frequency amplitude exponent

Exponent for QCell.

CCT RF Amplitude Radio frequency amplitude limit for

Limit QCell.
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Mass Calibration Delays

The Mass Calibration Delays page (Figure 4-124) of the Control Panel
tab in Instrument Control shows the delays relevant for mass
calibration.

Mass Calibration Delays

Delay after BF to lower b assz

1500000
Delay after DC to lower Mazs
' 2000000
Delay after DC ta higher bMasz
L 1000005
[elay after RF to higher Mazs
0,000

Figure 4-124. Tuning page Mass Calibration Delays

The tuning parameters of the Mass Calibration Delays page are
described in Table 4-16.

Table 4-16. Tuning parameters of the Mass Calibration Delays page

Parameter Description

Delay after RF Delay after radio frequency to lower
to lower Mass mass.

Delay after DC Delay after DC to lower mass.

to lower Mass

Delay after DC Delay after DC to higher mass.

to higher Mass

Delay after RF Delay after radio frequency to higher
to higher Mass mass.
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Quadrupole

The Quadrupole page (Figure 4-125) of the Control Panel tab in
Instrument Control shows the values for and state of the quadrupole.

Quadrupole

negative Quad BF DC Offset [¥]

posgitive Quad BF DC Offset [+

[uad RF Amplitude 4]

I I 0.00

0.00

[Juad RF DC Offzet [V]

Tune Quad AF Resonance

I Start I = [ Stop ]
[uad BF Frequency [MHz]
i
[ |

0.aaa

Figure 4-125. Tuning page Quadrupole

The tuning parameters of the Quadrupole page are described in

Table 4-17.

Table 4-17. Tuning parameters of the Quadrupole page

Parameter

negative Quad RF DC
Offset [V]

Description

Indicates readback value of negative
quadrupole RF DC offset voltage.

positive Quad RF DC
Offset [V]

Indicates readback value of positive

quadrupole RF DC offset voltage.

Quad RF Amplitude [V]

Quadrupole RF amplitude voltage.

Quad RF DC Offset [V]

Quadrupole RF DC offset voltage.

Tune Quad RF Resonance

For service or maintenance operation
only.

Button Start to determine RF
resonance frequency of the
quadrupole. Button Stop is activated
when the measurement of the
resonance frequency is completed.

Quad RF Frequency [MHz]

Shows quadrupole RF frequency.
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Inlet System

The Inlet System page (Figure 4-126) of the Control Panel tab in
Instrument Control shows the values for and state of the inlet system.

Inlet System

E shaust Flow [mbar]

| ' ' | v 0M
Perigtaltic Pump
| Enable | [» | Disable |
Periztaltic Pump CCwW
Lcow | b [Low
Peristaltic Pump Turbo
I High J 5= [Nu:urmal]
Peristaltic Pump Speed [rpm]
' 0o
Enable Spray Chamber Cooling
| on | B |00k
Spray Chamber Temperature [C] v
1 -20.92

Peltier Temperature Hot Side [*C]

Spray Chamber Temperature Caold Side [*C]

Peltier Current [4]
! ' | | v 000

Peltier Yoltage [+]
| | | I 000

Figure 4-126. Tuning page Inlet System
The tuning parameters of the Inlet System page are described in
Table 4-18.
Table 4-18. Tuning parameters of the Inlet System page
Parameter Description

Exhaust Flow [mbar] Indicates readback value of exhaust
flow pressure difference.

Peristaltic Pump Button Enable to activate the
peristaltic pump. Button Disable to
deactivate the peristaltic pump.

Peristaltic Pump CCW Button CCW to activate the peristaltic
pump counter clockwise. Button CW
to switch to clockwise.
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Table 4-18. Tuning parameters of the Inlet System page

Parameter

Peristaltic Pump Turbo

Description

Button High to activate the peristaltic
turbo pump maximum speed

(100 rpm).

Button Normal to switch to normal

speed (preset speed typically 40 rpm).

Peristaltic Pump

Speed [rpm]

Speed of the peristaltic turbo pump in
rpm.

Enable Spray
Chamber Cooling

Button On is activated when the spray
chamber cooling is enabled. Button

Off when disabled.

Spray Chamber
Temperature [°C]

Sets spray chamber temperature in °C.

Peltier Temperature

Hot Side [°C]

Indicates Peltier temperature on hot

side in °C.

Spray Chamber Temperature
Cold Side [°C]

Indicates spray chamber temperature
on cold side in °C.

Peltier Current [A]

Indicates readback value of Peltier
current in ampere.

Peltier Voltage [V]

Indicates readback value of Peltier
voltage.
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Status Panel

In the Status Panel tab (Figure 4-127) of the Instrument Control tool
you manage your scripts.

Status Pansl n
iICAP Q
Script List
A B ® ¥ LW
Script M ame State
. DefaultScript.cs [riit
4| il | b
Control Panel Statuz Panel

Figure 4-127. Control Panel

< To open Status Panel

ae
Instrument
1. Click Control  to open Instrument Control.

2. Click the Status Panel tab on the lower left side of the Instrument
Control window.

% To load a script to the Status Panel

ae
Instrument
1. Click Control - to open Instrument Control.

2. Click the Status Panel tab on the lower left side of the Instrument
Control window.
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3. Click

in the toolbar of Script List.
The Open dialog opens, see Figure 4-128.

| Open

Organize * Mew folder

-~

Mame

|| DefaultScript.cs
|| GuidosTestScriptt.cs
|| HWScriptExample.cs

|| MessageBoxExample.cs

File narme;

|| Inlet System-Prepare Exampl...

@Uﬂ , « _Application Data » Scripts

Diate modified

I:J'I

D5201210:08

25062012 10:08
25052012 10:08
250562012 10:08

25052012 10:08

- | +y | [ Search Scripts P
== 0l @&
Type Size

5 File g8 KB
CS File 1KB
ZS File 1KB
Z3 File 7 KB
C3 File 1KB

v |Ciiiles ¢r.cs) |

[ Open l ’ Cancel ]

Figure 4-128. Dialog to open scripts

4. Select the script you wish to open.
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5. Click

The script is loaded into the Status Panel, see Figure 4-129.

Scripk Lizt

A B % (PN
Script Mame State
" DefaultScript.cs [t

E_Z: MezzageBowErample.c: it

4| I | b

Figure 4-129. Scripts loaded into Script List of Status Panel

< To run a script

I
Instrurent
1. Click Control - to open Instrument Control.

2. Click the Status Panel tab on the lower left side of the Instrument
Control window.

3. Select the script you wish to execute in the Script List of the Status
Panel.

.
4. Click [ in the toolbar of Script List.

The selected script is executed.

< To stop a script

ae
Instrument
1. Click Control  to open Instrument Control.

2. Click the Status Panel tab on the lower left side of the Instrument
Control window.

3. Select the script you wish to execute in the Script List of the Status
Panel.
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*

2
o

. Click :EI;

-

. Click [ in the toolbar of Script List.

The selected script is executed.

. Click L in the toolbar of Script List.

The script execution is stopped.

To debug a script

P

@)

Imskrurnent

. Click Contral - to open Instrument Control.

. Click the Status Panel tab on the lower left side of the Instrument

Control window.

. Select the script you wish to debug in the Script List of the Status

Panel.

in the toolbar of Script List.
The selected script is debugged if debugging has been activated.

To reset a script

% ]
F

o)

Inskrument

. Click Contral - to open Instrument Control.

. Click the Status Panel tab on the lower left side of the Instrument

Control window.

. Select the script you wish to reset in the Script List of the Status

Panel.

“®

. Click g in the toolbar of Script List.

The selected script is reset.

To edit a script

% ]
’,

)

Inskrument

. Click Central - to open Instrument Control.

. Click the Status Panel tab on the lower left side of the Instrument

Control window.

. In the Script List, select the script you wish to edit.
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4. Click % in the toolbar of Script List.
The script editor opens, see Figure 4-130.

st _Application Data\Scripts\MessageBoxExample.cs E'@
1Y T LY
H & L b o Fo

public class MessageboxExample
i

L]

public void Maini()
i

string result = MessageBox.Show ("Just press any button. ™,

m

if (result == "¥ez')
i
Hezzagebox.Show ("You have pressed Yez. ™, "HessageBoxE
¥
el=ze if(rezsult == M"Nao™)
i 5
MessageBox. Show ("You have pressed No.™):

b
else 1f (result == "Cancel'™)

i
Hezzagebox.Show ("You have pressed Cancel.™, "Hessagel

1| 1] 3

1] il b

Current State: Init

Figure 4-130. Script Editor

5. Edit your script.

6. Click H to save the script.

7. Click @

The script editor closes.
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To remove a script from the Script List

@)

Imskrurnent

. Click Contral - to open Instrument Control.

. Click the Status Panel tab on the lower left side of the Instrument

Control window.

. Select the script you wish to delete from the Script List in the

Status Panel.

x
. Click * in the toolbar of Script List.

The selected script is removed from the Script List in the Status
Panel.
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Log View Region

The Log View region of Instrument Control (Figure 4-131) displays a
list of messages, such as errors and warnings. By default, different types
of messages are displayed.

LogV¥iew

Yiewer | Search

i) Tlnfa Messages |_ﬂ, 0Warnings |I.¢3 EIErrl:urs|

Level Mezzage Time
Detector Woltage [Analog) Set 41320
Y| zetto 1900,

Communications with the iICAP 4134200 Cont i3 a
il O inztrument haz been -

establizhed! Ii

Figure 4-131. Log View Instrument Control

NOTICE The Viewer tab is also shown in “Experiment Editor” on
page 5-1 and “Configurator” on page 3-1. A

% To change the location of the Log View region

ae
Instrument
1. Click Control - to open Instrument Control.

2. Right-click the Log View title bar.

The context menu opens, see Figure 4-132.

v | Dockable
Hide
Floating
Auto Hide

Figure 4-132. Log View context menu

3. Select an item from the menu.

If Dockable is selected, the Log view region is shown below the data
region. If you deselect it, the Log view region is added as new tab
above. Floating shows the Log View region in a separate window
that can be moved as needed. Auto Hide minimizes the Log View
region as soon as you click anywhere outside the data region. Simply
click the remaining tab below the Control Panel tab to show the Log
View region again.
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chapter 5 EXperiment Editor

Experiment Editor is the principal tool for preparing and running
measurements. The Experiment Editor framework is the main Qtegra
module and is used to design, start and stop the measurements.

Contents
»  User Interface of the Experiment Editor Tool
*  Dashboard Page of Experiment Editor
*  Analysis Page
* Templates Page
* Results Page
*  Manage Files Page
* Help Page
e Scheduler
*  Completed LabBooks
* Log View Region
< To open the Experiment Editor tool

Experiment
1. Click Editer o open Experiment Editor.

Thermo Scientific iCAP Q Software Manual (P/N 1288010, Revision B) 5-1



Experiment Editor

User Interface of the Experiment Editor Tool

User Interface of the Experiment Editor Tool

The Experiment Editor tool is shown in Figure 5-1:

I

5 Experiment Editor -

Home Page

Dashboard

Dashboard - iCAP Q ManualSampling

Analysis

Templates

Fesults

hanage Files

Help

ICAP G kM anuals ampling

3 g ) ] Configuratian
&_h Clozedown [‘_E] Change Configuration

iCAR Q

— Flazma Lit

Cool Gas 0.00  lmin
B Gas 0.00  Menin
Meb Gaz oo Wemin
Firani 1.000E-3  mbar

Penning 2000E-8 mbar

ICAP Q Mass Spectrometer

LTSl S Completed LabBooks

. Ll:lg I'-.-'IiE:II.'.II

= Yacuum
0o Firani Prezsure
9000 CC Fenning Pressure
.00 limin Turbo Pump Speed
— Peristaltic Pump
0.000  lenin Purmp Speed
0.0000  lenin hdode
0.0000  Urmin Cirection
L] [ ] 3
> | Standard

Labeled Components: 1=Home Page tab, 2=LogView tab, 3=Completed LabBooks tab, 4=Scheduler tab

Figure 5-1. Home Page of Experiment Editor

The Home Page (1 in Figure 5-1) of the Experiment Editor tool by
default shows the Dashboard page. The pages for measurement, result
analysis, the management of files and helpful links are also accessed via

the Home Page.
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User Interface of the Experiment Editor Tool

The Log View tab (2 in Figure 5-1) of the Experiment Editor tool shows

system messages, warnings and errors of the iCAP Q system.

The Completed LabBooks tab (3 in Figure 5-1) of the Experiment
Editor tool lists the LabBooks previously run.

In the Scheduler tab (4 in Figure 5-1) of the Experiment Editor tool all
LabBooks assigned to be run are listed.

< To move Scheduler, Log View or Completed LabBooks

-

Experiment
1. Click Edter  to open Experiment Editor.

2. Right-click the Scheduler, Log View or Completed LabBooks title
bar or tab.
The context menu opens, see Figure 5-2.

Hide
Floating
Auto Hide

Figure 5-2.  Context menu of title bar

3. Select Floating to show the selected tab in a separate window.
Move the window or resize as required.

4. Select Auto Hide to hide the selected tab when the cursor leaves the
tab area.

You can also click '* Auto Hide in the top right corner of a tab area

to hide the selected tab when the cursor leaves this area and click ®
to cancel.

5. Deselect the items from the context menu to undo the selection.
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User Interface of the Experiment Editor Tool

6. Click and drag the Scheduler, Log View or Completed LabBooks
title bar or tab, see Figure 5-2.

E Experiment Editor - [Home Page] E E |E

Cashboard

Analysis

Templates

hanage Files

Help

iCARP O ES| SC-45

Figure 5-3. Moving Completed LabBooks

The selected tab is shown transparent and the new position colored

and transparent.

7. Move the cursor over the position indicators, see Figure 5-4.

Figure 5-4. Position indicator to move tab

8. Drop the selected tab where you wish to place it.
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Dashboard Page of Experiment Editor

Dashboard Page of Experiment Editor

Thermo Scientific

The Home Page opens on the Dashboard page by default when you
start Experiment Editor. The Dashboard Page contains all functions
offered by the Experiment Editor tool and gives access to all existing
Templates and LabBooks.
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Dashboard Page of Experiment Editor

The Dashboard page of Experiment Editor shows on one page the
instrument controls and main settings of the iCAP Q instrument, see
Figure 5-5.

tr2 Experimentditor - [Home Page]

Haome Page

Dashboard Dashboard - iCAP Q ManualSampling
L 3 3 . ) Configuration
ﬁ.ﬂElWSiS ‘ﬁ Get Ready |"_E Clozedowmn |"_E.,] Change Configuration
Ternplates iC4P Q ICAP Q Mass Spectrometer
—— Plasma Lit = Yacuum
Fesults
Cool Gas 0.00  lmin 0o Firani Prezzure
: Aux Gas .00 lmin - ;
Manage Fileg on o 9000 Cc Fenning Prezzure
Bhaas 0.00 Vrain 0.00 limin Turba Purmp Speed
Firani 1.000E-3  mbar
Help Penning 2.000E-8 rmbar = Peristaltic Purmp
0.000  lenin Fump Speed
0.0000  lenin hdode
0.0000  Umin Direction
1] m 3

b | Standard

a fuy = 1| = &~ Completed LabBooks [ Log View

ICAP [ kanualsampling qUELIE

Labeled Components: 1=current Configuration, 2=real-time display, 3=important parameters of the iCAP Q system,
4=functions of Dashboard

Figure 5-5. Dashboard Page of Experiment Editor

On top of the Dashboard page the currently loaded Configuration (1 in
Figure 5-5) is displayed.
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Dashboard Page of Experiment Editor

In the graphical display at the lower right side (2 in Figure 5-5) you can
check whether the intensity of the iCAP Q system is sufficient for the
elements to be measured.

The main part (3 in Figure 5-5) of the Dashboard page presents an
overview of all main settings of the iCAP Q system.

The Dashboard page offers several functions (4 in Figure 5-5) to prepare
the iCAP Q system for measurement, close down the system or change
the Configuration.

< To open the Dashboard page of Experiment Editor

-

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

Dashhoard
3. Click .
The Dashboard page of Experiment Editor opens.

Getting Ready

The Get Ready function on the Dashboard page of Experiment Editor
helps to start the instrument. It switches on the plasma and waits for the
instrument to warm up. Then the performance report is started with
modes defined by the operator. Once the performance report is passed,
the instrument is ready for operation.

If the performance report fails, autotune or mass calibration are started
automatically, followed by the performance report, again as specified by
the operator.

< To check the iCAP Q system hefore measurement

-

Experiment
1. Click Edter  to open Experiment Editor.

2. On the Home Page, click Dashboard.
The Dashboard page of Experiment Editor opens.
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L
[ et Read
3 i

3. Click .
The Get Ready window opens, see Figure 5-0.
[ Get Ready ]
= ICAP G ESISC-4S
B autosampler ES| 5C-45
The following Optionz are available:
iCAP 3
[] Use Manual Sampling
Measurement Modes: STD - High Matrix *
¥ 5TD .
CCT
KED
STOS - High Sensitivity T
ESISC-45
Timings: Wazh time [z an |ptake time [z] an
Sample positions: Turing Fack Yial
b | Peformance repart Standard 1
Autature Standard 1
b azs calibration Standard 1
wamup 15 Minutes aK | Cancel |

Figure 5-6. Get Ready window

4. Select a Measurement Mode.

5. Click | ok |

The plasma is switched on. During warm-up the Dashboard shows
the remaining warm-up time, see Figure 5-7.

Dashboard - iCAP Q ESI SC-45

B : WWiarming up
[ Sk
_{ﬂ i 14:51 remaining

Figure 5-7. Dashboard window during warm-up
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Closing Down the System

Changing the Configuration

Thermo Scientific

Experiment Editor
Dashboard Page of Experiment Editor

After warm-up, the performance report is started.

= Ski
' . p

You can click ' to skip the warm-up.

- = St
: . ap

6. If you wish to stop the procedure, click

The iCAP Q system can be shut down with the Closedown function on
the Dashboard page of Experiment Editor.

< To close the iCAP Q system down

-

Experiment
1. Click Edter  to open Experiment Editor.

2. On the Home Page, click Dashboard.
The Dashboard page of Experiment Editor opens.

= Closedown
3. Click

The iCAP Q system closes down.

It is frequently necessary to change the Configuration of the iCAP Q
instrument. For example, you might check for sensitivity with a
water-based solution using the appropriate Configuration, then change
the Configuration to start a measurement with laser ablation.

With the Change Configuration function on the Dashboard page of

Experiment Editor you can easily change the Configuration.

% To change the Configuration

-

Experiment
1. Click Editer o0 open Experiment Editor.

2. On the Home Page, click Dashboard.
The Dashboard page of Experiment Editor opens.
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Dashboard Page of Experiment Editor

l__-:,‘%@ Change Configuration
3. Click Change Configuration.
The Select Configuration window opens.

4. Select the Configuration you wish to load, see Figure 5-8.

Select Configuration

i;% Configurations

Pleasze zelect a configuratian

ESI-Laszer

Lazer ablation with the ES| Microprobe Lazer

ESFAST

Drezcription

ICAP O Cetac AS= 260
ICAP Chwith autozampler Cetac A5 260

ICAP O Cetac AS= 520
CAP [ with autozampler A5 520

iCAP G mit autozampler ESI SC-45

(CAP QESISC-45 v
b,
=

iICAF O ManualZampling

ICAP 1 and manual zampling

iCapl

D ezcription

Installar with AR K2

k. | | Cancel

Figure 5-8.  Select Configuration window

5. Click OK.
The selected Configuration is loaded.
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Checking the System Status

ICAPQ

=7 Plasma Lit

=7 Connected

=7 Fast Enabled

Valve 1 Load
Valve 2 Load
Pump Off

Rack Standard
Vial 8

Cool Gas 13.92 I/min
Aux Gas 0.80 lmin
Meb Gas 0.87 limin
Pirani 1.810E+0 mbar
FPenning 3.943E-7 mbar
ESI_SC43

Experiment Editor
Dashboard Page of Experiment Editor

Before starting measurement, the system status should be checked on

the Dashboard of Experiment Editor.

< To check the system status

-

Experiment

1. Click ~ Editor

to open Experiment Editor.

2. On the Home Page, click Dashboard.
The Dashboard page of Experiment Editor opens.

3. Check the values and indicators of each subsystem, see Figure 5-9.

iICAP Q Mass Spectrometer

Plasma / RF

Gas Flow

>

2000

8000 4

7000

5000 4

5000 §

2000 g

ntensity (eps)

3000 4

200 4

1000 4

Q

= Vacuum = Interlocks
Forward Power 15486 W Pirani Pressure 1.810E+0 mbar B9 Door Lock
Interface Temp 3149 °“C Penning Pressure 3043E-7 mbar 7 Interface Temperature Error
—
Cooling Water Flow 341 limin Turbo Pump Speed 09808 H= Low Water Flow
7 Hardware Lock Open
== Peristaltic Pump = 7 Water Valve Closed
o =7  Low Argon Pressure
Cool Gas Flow 13.920 l/min Pump Speed 400 mpm 7 Low Cool Gas Flow
Auxilliary Gas Flow 0.7962 |/min Mode MNormal 7  Low Exhaust Flow
Nebulizer Gas Flow 0.8724 limin Direction Clockwise 7 Plasma Lit Sensor Error
Standard | Select a standard ¥| Mode |Selecta mode v]
H:‘)J 12:‘)3

Figure 5-9. System Statuses on Dashboard

A green indicator signals the system is ready for operation.

Reviewing the Instrument Performance in Real-Time Display

Thermo Scientific

The real-time display on the Dashboard page of Experiment Editor
shows the count rate for your defined analytes vs. time. It is the same as
the real-time display in “Data Display Tab” on page 4-7 of Instrument
Control.
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R
“0

To check the intensity of the iCAP Q instrument

i

Expetirnent
1. Click Edter o open Experiment Editor.

2. On the Home Page, click Dashboard.
The Dashboard page of Experiment Editor opens.

3. For the real-time display, select a Standard from the drop-down list.

4. Select a Mode from the drop-down list.

5. Click > to start the real-time display, see Figure 5-10.

L T

I
b [ Standard [ Tune & v‘ Mode ISTD v‘

—— IHa Mg — 3K Hca TL aBe — SNl —— faCo —— 1IRI
— 15k —— 13/la —— 199 —— ABPb —— ZBVU

 Sal B B R B B N R R B B N B B B BN R R R N

00
F Capy
2850 F
E Save Image As...
% 2500 1 Page Setup... ]
T [ . ]
E 2450 _ Prink... ]

E Show Point Yalues
2400

s IUn-Zaom \
50 Unda &ll ZoomPan

09:3%

JLLE B 11 boror 1L o 1 oo S 1L R 1o O 11 oo 1 B R 11 o 1= o 11 oo 11 O 11

Figure 5-10. Real-time display on Dashboard

6. Click to stop the real-time display.

7. Right-click in the diagram to open the context menu.
The context menu offers functions to change the appearance of the
diagram and to copy or save the image.

8. Click to show the legend of the diagram.
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Analysis Page

On the Analysis page of Experiment Editor, see Figure 5-11, LabBooks

are created and opened.

(5] Experiment Editor - [Home Page]

Home Page — tQuant-Lab-from 1ICAP tuant Temp — elJuant-Lab-from-blank-Temp5 - [Completed]
Dashboard Analysis =
Q Create LabBook Fen
Create a new LabBook bazed on an existing Template or LabBoak. Oper
Templates
Mame eluant-Lab-from-existLab -
Fesults Location LabBooks

(7} Create a new LabBook from an existing Template
Template Mame | RS

Samplez 3 Import from C5Y

Manage Files
Help
CEY name

M apping Mame

@ Create a new LabBook from an existing LabBook

(1) alal g Ty e ) it -L ab-from-blank-T emlab -

() Create a new LabBook fram a blank Template

Evaluation eluant

m

Create LabB ook

ﬁ] Open LabBook
=

Open an existing LabB ook,

Open...

Figure 5-11. Analysis Page of Experiment Editor

A LabBook that has not been scheduled includes the Method
Parameters, the Sample List for the measurement, and Automatic
Export settings. LabBooks created from a Template inherit the Method
Parameters from the Template. The Sample List for the measurement is
in this case generated from the Sample Definition of that Template.
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Analysis Page

Opening a LabBook

Data of analytical concentrations, raw intensities and other data formats
can be defined to be automatically exported from a LabBook, either to
an associated LIMS system or as report documentation.

Once a LabBook is running, an Evaluation Results view allows you to
see the results in real time. Upon completion of a scheduled LabBook,
all raw intensities, concentrations and spectra are stored within the

LabBook.

Additionally, for LabBooks that have finished acquiring data and have
exited the Scheduler there are Status Report, Reports, Log Messages and
Query views. See “LabBooks” on page 7-1 for details on LabBooks.

-

% To open the Analysis page of Experiment Editor

-

Experiment
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

Analysis
3. Click .
The Analysis page of Experiment Editor opens.

LabBooks are opened either from the Analysis page of Experiment
Editor which is described here, or from the Manage Files page, sce
“Manage Files Page” on page 5-38.

L)

% To open a LabBook in Experiment Editor

-

Experiment
1. Click Editar o open Experiment Editor.

2. On the Home Page, click Analysis.
The Analysis page of Experiment Editor opens.
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Analysis Page

& Open...
3. Below GJ, click pEn .

The Browse for LabBook window opens, see Figure 5-12.

I )

'5‘;- Browse for LabBook @
" — T { . ! =
UUV 7 MylabBooks » | Line Mumber | . I
] Create Mew Folder ;E] Wiewws -
i LabBooks Hame Template -
B 0aAQC-DUP La-0c_1
B Quant [vi-Test =

B tQDuant-Lab-from iCAP tWHuant Te.. iC&P O tHuant Temp

B tDuant-Lab-from ICAP tQuant Te.. CAP O tQuant Temp

B tQuant-Lab-from iCAP tQuant Te..  iCAP Q tQuant Temp

B CAP O tuant Spectra LabBook ICAP O thuant Spectra

B iCAP O ES| 5C-45 tQuant Templ. iCAR O ESI SC-45 tuant..

B iCAP 0 ES| SC-45 tQuant Templ.. iC&P 0 ESI SC-45 tQuant., ™
4 i 3

Filename:  tQuant-Lab-from iICAP tQuant Temp.imesp I LabB ook, files [*.imexp] - I

[ OF. ]I Cancel I

Figure 5-12. Browse for LabBook window

4. Select a LabBook.
5. Click to open the LabBook.

The LabBook opens in a new tab of the Experiment Editor tool.

% To open a Recent LabBook

-

Experiment
1. Click Edter  to open Experiment Editor.

2. On the Home Page, click Analysis.
The Analysis page of Experiment Editor opens.
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3. Click on a LabBook in the Recent LabBooks section, see
Figure 5-13.

P )

4 Experiment Editor - [Home Page] =B | [ESm)

== tuant-Lab-from ICAP tHuant Temp

Home Page

Dashboard
Analysis ' Recent LabBooks
Open a recent LabB ook,
Templates eluant-Lab-fram-blank-Temp5 3
h _Application OatahwiorkzpaceLabB ooks
Fesults tuant-Lab-from iICAP tQuant Temp

_Application OatahwiorkzpaceLabB ooks

eluant-Lab-fram-blank-Temlab
_Application Datahwiorkzpace'.LabB ook z—

hanage Files

eluant-Lab-fram-blank-Temp
_Application OatahwiorkzpaceLabB ooks

iCAP O alunat Templab3
_Application OatahwiorkzpaceLabB ooks

Help

eluant-Lab-fram-blank-Temp 2
_Application OatahwiorkzpaceLabB ooks

tuant-Lab-from iICAP tQuant Temps
Application D ata'workzpacehlabBooks ™

1Ll k

fPPePPPOS

A

[ igwer

Figure 5-13. Recent LabBooks

The selected LabBook opens in a separate tab.

Creating a LabBook

LabBooks are created from blank Templates, existing Templates or from

existing LabBooks on the Analysis page of Experiment Editor.

< To create a LabBook in Experiment Editor

—

%

Expetirnent
1. Click Edter o open Experiment Editor.
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2. On the Home Page, click Analysis.
The Analysis page of Experiment Editor opens.

3. Enter a Name for the LabBook and select a Location, see

Figure 5-14.
Dashboard Analysis
Analysis Kt Create LabBook
Create a new LabBook bazed on an exizting Template or LabBook
Templates
Marne eluant Quality Contral Lab -
Results Lacation LabBooks

@ Create a new LabBook from an existing Template

m

Manage Files
Template Mame  ICAP O eluant Quality Cantrol -

Help Samples 3 [ Impart from CSY

() Create a new LabBook from an existing LabBaoak

() Create a new LabBook from a blank Template

elluant

Create LabB ook

1| 1 3
Figure 5-14. Enter Name for new LabBook

4. Click the first radio button if you wish to Create a new LabBook
from an existing Template and select a Template Name from the
drop-down list. Enter a number for Samples.

To import a sample list, click Import from CSV, and select a CSV
name and a Mapping Name from the drop-down list.

You can also enter a name or browse | " for it.

5. Click the second radio button if you wish to Create a new LabBook
from an existing LabBook and select a LabBook Name from the
drop-down list.

You can also enter a name or browse = for it.

6. Click the third radio button if you wish to Create a LabBook from
a blank Template, and select an Evaluation from the drop-down
list.
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Editing a LabBook

10.

11.

Create LabB ook

. Click to create the new LabBook.

A new tab opens for the new LabBook.

. If you created the LabBook from a blank Template, define the

Method Parameters.
See “Method Parameters” on page 6-15 for details.

. Click Sample List to check the sample list parameters.

The final Sample List is defined by the number of samples selected
when creating a LabBook. The Sample List in the LabBook is
created from the parameters defined in “Sample Definition for a
Template” on page 6-117.

Click Automated Export to define the data for export.
See “Automatic Export - Template” on page 6-125 for details.

In the toolbar of your LabBook page, click ke save to save your
LabBook.

LabBooks are edited in Experiment Editor. Editing a LabBook involves
a number of parameters, see “LabBooks” on page 7-1 for a complete
description of LabBooks.

2
0’0

To edit a LabBook

2

Experiment

. Click Edter o open Experiment Editor.

. On the Home Page, click Analysis.

The Analysis page of Experiment Editor opens.

. Open a LabBook as described in “Opening a LabBook” on

page 5-14.

. Edit your LabBook.

See also “Method Parameters” on page 6-15 and “Sample List -
LabBook” on page 7-14.

. On the toolbar of your LabBook page, click kel-Gavo to save your

LabBook.
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Deleting a LabBook

Experiment Editor
Analysis Page

LabBooks are deleted in the Manage Files page of Experiment Editor.

< To delete a LabBook

Experiment

1. Click Editer o0 open Experiment Editor.

2. On the Home Page, click Manage Files.

The Manage Files page of Experiment Editor opens.

3. Click the LabBooks folder (or the subfolder for the LabBook you

wish to delete), see Figure 5-15.

-

E) Experiment Editor - [Home Page]

[ ][E ==

Help

L ELISTEN -  Completed LabBo

ICP M5 LC [dle

. L-:ng i

1 LabBook in queue

Haome Page . ICAP-0-LabB ook2
Dashboard Manage Files
] T wWorkspace M armne | Type
Analysis .
il LabBooks & iCAP-0-LabBook2 LabE ool
1 Templates B iCAP-0-LabBook LabB ook
Templates ® ICP-MS-LC-LabBook LabBaok
B tQuant-Temp_Lab LabB ook
B tQuant Aufast TRA_1S LabB ook,
Fesults
B tDuant Au fast TRA_2S LabB ook
B Wuant Au fast TRA_BS LabB ook
Manage Files <  tQuant Aufast TRA 105 LabBook
B tDuant_EPA_samplesB_..  LabBook

-

Figure 5-15. Manage Files - LabBooks
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Experiment Editor
Analysis Page

4. Right-click the LabBook you wish to delete in the list on the right.

A context menu opens, see Figure 5-16.

dp| cut Cirl+X
Ell copy  cirl4C

S8 Delete Cel
Q Rename

Figure 5-16. Context menu Manage Files

5. Click Delete.
The LabBook is deleted.

Closing a LabBook

LabBooks are closed in Experiment Editor by clicking the appropriate
button in the toolbar of the LabBook or by simply closing the tab of the
LabBook.

< To close a LabBook

-

Experiment
1. Click Editar o open Experiment Editor.

2. On the Home Page, click Analysis.
The Analysis page of Experiment Editor opens.

3. Open a LabBook as described in “Opening a LabBook™ on
page 5-14.

k E Close

to close

4. On the toolbar of your LabBook page, clic
your LabBook.

You can also click . in the tab of the LabBook.
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Templates Page

On the Templates page of Experiment Editor, see Figure 5-17,
Templates for your methods are created and opened.

-

ﬁ Experiment Editor - [Home Page] IEI@

] . . - - . -
Home Page — tQuant-Lab-from 1ICAP tuant Temp — elJuant-Lab-from-blank-Temp5 - [Completed]

Dashboard Templates B
Analysis & Create Template Fe
Create a blank Template, or one bazed on an existing Template or LabBook Oped

Marne ICAP [ eluant Tempz -

Fesults Lacation Templates

: @ Create a blank Template
Manage Files

Camfiguration l iCapi h l
Help [ Use curment
Evaluation ’eE!uant 'l

m

() Create a new Template from an existing Template

Template Hame |_ v|

() Create a new Template from an existing LabB ook

LabB ook Mame | v|

Create Template

e e e e e & & & K

ﬁ Open Termplate
5

Open an existing Template

Open...

Figure 5-17. Templates Page of Experiment Editor

A Template contains all basic information on analytes, acquisition
parameters, standards and sample definitions as well as Automatic
Export settings. Templates are generally created by the Manager for
different types of applications. Once a Template is created and saved, it
can serve as the basis for different analytical measurements (LabBooks).
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2

< To open the Templates page of Experiment Editor

i

Expetirnent
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

Templates
3. Click

The Templates page of Experiment Editor opens.

Opening a Template

Templates are opened either from the Templates page of Experiment
Editor which is described here, or from the Manage Files page, see
“Manage Files Page” on page 5-38.

< To open a Template in Experiment Editor

i

Expetirnent
1. Click Edter o open Experiment Editor.

2. On the Home Page, click Templates.
The Templates page of Experiment Editor opens.
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Open...

3. Below F , click }
The Browse for Template window opens, see Figure 5-18.

i

|2 Browse for Template

-

eo

{1 Create Mew Folder

a1 Templates

Filename :

0 My Templates  » - I
== Wiews T
M ame Type Created =
hih iCAP O Accela Chromatography Template W ednesd:
L iCAP O aluant Temp2 Template Thursday, =
hih ICAP O aluant Temp3 Template Thurzday,
,;Lh iICAP O aluant Temp Template Tuezday,
;lh ICAF [ A5 260 Template kondaw, F
hih ICAP O ASH 520 Template Thurzday,
,;h iCAP [ efuant Quality Control Template W ednesd:
ilh iICAF O eQuant Tempd Template Tuesday, | ™
1 I 3
ITempIate filez [*.imtpl] v]
[ ak. ] I Cancel I

Figure 5-18. Browse for Template window

Thermo Scientific

4. Select a Template.
5. Click to open the new Template.

The Template opens in a new tab of the Experiment Editor tool.

< To open a Recent Template

(2

Experiment
1. Click Editer o open Experiment Editor.

2. On the Home Page, click Templates.
The Templates page of Experiment Editor opens.
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3. Click on a Template in the Recent Templates section, see
Figure 5-19.

- bt

@i Experiment Editor - [Home Page] E@

== tuant-Lab-from ICAP tHuant Temp = elJuant-Lab-from-blank-Temph - [Comj
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m
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_Application DatahworkzpaceTemplatez

iICAP O alluant Temp3
_Application DatahworkzpaceTemplatez

iICAP O efuant Temp
_Application DatahworkzpaceTemplatez

iCAP O A5 260
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Application D ata\wiorkzpaceh T emplates
F 1 F
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Figure 5-19. Recent Templates

The selected Template opens in a separate tab.

Creating a Template

Templates are created from blank Templates, existing Templates or
existing LabBooks in Experiment Editor. For blank Templates, you need
to select a system Configuration. Configurations, including peripherals
(Instruments), are defined by your Administrator in the applet
Experiment Configurator of the Configurator tool (see “Experiment
Configurator” on page 3-13).
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% To create a new Template in Experiment Editor
Experiment
1. Click Edter  to open Experiment Editor.

2. On the Home Page, click Templates.
The Templates page of Experiment Editor opens.

3. Enter a Name for the Template and select a Location, see

Figure 5-20.

EJ Experiment Editor - [Home Page] E@
Dashhoard Templates I
Analysis ﬁ Create Termplate

Create a blank Template, or ohe bazed on an existing Template or LabBook
Templates
Marne ICAP O eluant Temp -
Results Location Templates

m

: @ Create a blank Template
hlanage Files

Caonfiguration [ iCapd i ]
Help ] Use cument
Ewvaluation [euuant h ]

) Create a nevw Template from an existing Template

Template Mame  [ICAP O alluant Temp

() Create a new Template fram an existing LabBoak,

LabB ook Mame

Create Template

4| n | 3

S NI T Completed LabBooks

Figure 5-20. Enter Name for Template

4. Click the first radio button if you wish to Create a blank Template,
and select a Configuration and an Evaluation from the drop-down
lists.

With the selected Configuration a number of predefined sets of

parameters for the Template, for example, instrument and
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Editing a Template

10.

11.

peripheral settings, are automatically loaded.

Only Configurations that have previously been configured in the
Experiment configurator applet of the Configurator may be selected
(see “Experiment Configurator” on page 3-13).

. Click the second radio button if you wish to Create a new Template

from an existing Template and select a Template Name from the
drop-down list.

You can also enter the name or browse | for it.

. Click the third radio button if you wish to Create a new Template

from an existing LabBook and select a LabBook Name from the
drop-down list.

You can also enter the name or browse '~ for it.

Create Template

. Click to create the new Template.

A new tab opens for the new Template.

. In the tab of your template, define the Method Parameters.

See “Method Parameters” on page 6-15 for details.

. Click Sample Definition to set up the sample list parameters.

See “Sample Definition for a Template” on page 6-117 for details.

The final Sample List is defined by the number of samples selected
when creating a LabBook. The Sample List in the LabBook is
created from the parameters in Sample Definition in the Template.

Click Automated Export to define the data for export. See
“Automatic Export - Template” on page 6-125 for details.

In the toolbar of your Template page, click b save to save your
Template.

Templates are edited in Experiment Editor. See “Templates” on page 6-1
for a complete description of the parameters involved.

2
%

1.

2.

To edit a Template in Experiment Editor

-

Experiment
Click Edtar o open Experiment Editor.

On the Home Page, click Templates.
The Templates page of Experiment Editor opens.
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3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Edit the Method Parameter settings.
See “Method Parameters” on page 6-15 for details.

5. Edit the Sample Definition settings.
See “Sample Definition for a Template” on page 6-117 for details.

6. On the toolbar of your Template page, click b save to save your
Template.

Deleting a Template

Templates are deleted in the Manage Files page of Experiment Editor.

< To delete a Template

-

Experiment
1. Click Editer o open Experiment Editor.

2. On the Home Page, click Manage Files.
The Manage Files page of Experiment Editor opens.
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3. Click the Templates folder, see Figure 5-21.

i

Haome Page

— ICAP-G-LabBookz?

trs Experiment Editor - [Home Page]

[=][E =]

Cashboard

Analysis

Templates

Fesults

hanage Files

Manage Files

Help

ICP M5 LC

) Workspace
] LabBooks

) Templates

RN 5 Completed LabBooks

i ame:

ik t-Quant-Temp

t ICP-MS-LC-Temp

ik iCAP-Q-Temp

ik efuart_Temp

ﬁ elluant_ASx-260_Temp

Type

Template
Template
Template
Template

Template

Cor

it

Eut

Figure 5-21. Manage Files - Templates

4. On the right, right-click the Template you wish to delete.

A context menu opens, see Figure 5-22.

=4p| Cut Cirl+x
Ell copy  cirl4c
x Delete Del
E’] Rename

Figure 5-22. Context menu Manage Files

5. Click Delete.
The Template is deleted.
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. On the toolbar of your Template page, clic

Experiment Editor
Templates Page

Templates are closed by clicking the appropriate button in the toolbar of
the Template or by simply closing the tab of the Template.

To close a Template

-

Experiment

. Click Editor  to open Experiment Editor.

. On the Home Page, click Templates.

The Templates page of Experiment Editor opens.

. Open a Template as described in “Opening a Template” on

page 5-22.

Kk E Close

to close your

Template.

You can also click *' in the tab of the Template.
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Results Page

On the Results page of Experiment Editor, see Figure 5-23, results of a
measurement can be viewed.

-

@ Experiment Editor - [Home Page] E'@

[ ]

Home Page — uant-Lab-from ICAP tuant Temp — elJuant-Lab-from-blank-Temp5 - [Completed)
Dashboard Results
A El|}"SiS ; Parameterz % Collecting Data @ Feszult
Templates Files

Location | _Application Dataswiork zpace\LabBooks -

] include subdirectonies

Patterm

” |

Modified \wAaenz L ov| /o |mensemz v

Help | Find_

Labbookz

hanage Files

[nztrurnent | <o imefruameant selecfedt i |

Evaluation | Sl avaluaion: salacfad v|

Template | oMo fampiatas sefecfaat - |

Samplez

|dentifier | |

Comment | |

| TUF QUETY
= Scheduler D WRNEEE - Completed LabBooks

iCapld Idle

Empty queue

Figure 5-23. Results Page of Experiment Editor

< To open the Result page of Experiment Editor

Experiment
1. Click Edter o open Experiment Editor.
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2. Click the tab Home Page.

Fesults
3. Click .
The Results page of Experiment Editor opens.

Displaying Result Data

The parameters of a measurement are set to be displayed on the Results
page of Experiment Editor.

0,

< To display result data on the Result page of Experiment Editor

-

Experiment
1. Click Edter  to open Experiment Editor.

*

2. On the Home Page, click Results.
The Results page of Experiment Editor opens.

3. In the Parameters view of the Results page, select the Location
from the drop-down list.

4. Enter the Pattern and select the date for Modified when the
LabBooks were acquired, see Figure 5-24.

Results
Fararmeters B Collecting Data ‘_—I Result
Files
Location | _Application DatatworkspaceLabBooks -

ifclude subdirectonies

Pattern

" |

Modified oz Lo+ 0 joensemz Do~

| Find |
Figure 5-24. Files section in Results page

If you enter <*> in the field Pattern, all LabBooks in the folder are
searched.

Thermo Scientific iCAP Q Software Manual (P/N 1288010, Revision B) 5-31



Experiment Editor
Results Page

5. Click | Find | to start the search for LabBooks that match
the defined values.

The field LabBooks displays the first entries in the list of results, see

Figure 5-25.
Labboak.s
Imstrurmert | iCAF O "|
Ewaluation | tuant v|
Template | iICAP O Hluant Temp "|

Figure 5-25. LabBooks found in Results page

6. Select Instrument, Evaluation and Template from the drop-down
lists.

7. For Samples, enter the Identifier as in the sample list, for example,

Standard 1 ppb.
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. TR quigmny
8. Click to start the query.

Qtegra collects the data, see Figure 5-26.

Results

FParameters & Collecting Data @ Feszuilt

Running Cluery

.-h} tuant Ay fazt TRA_T0S. imexp: Loading labboolk. .. ]
"h} tQuant Au fazt TRA_2S.imexp: Loading labboalk... ]
.-h} tGuant &u fast TRA_BS.imexp: Loading labbook... ]

a'ﬁ Prepare result; W aiting

Cancel

Figure 5-26. Results page collecting data in Experiment Editor
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The results are displayed when the query has been executed, see

Figure 5-27.
Results
'_' Parameters B Lollecting Data |:| Result
Rows Fesult
# o @ Refresh &2 Group By [ | Presets |PresetResultsl v| E
¥ M ame - +H Sample List 178y & 176Lu B 7L -
Survey Concentrati Sy aluatio Categomn Ewaluate | Sample Type Walue Unit Walue Uit e
Survey Loncertrati » Intersity v BLE. 15 cps | 260 eps
) Intensit_l,l = 7 BLE 1648 ope 281 ops =
j :::::z:g: ;‘;‘Eﬂge 7 ELK 12 cps | 291 cps
S v - 7 | BLK 19 cps | 202| cps
Calvrims v BLE. 19 cps 3200 cps
| ﬁ O |ntenzity average 7 BLE. 53 cps 291 cpz
Intenzity STD 7 BLE. AT cps 227 cps
= Labhboak = Intensity RSD 7 | BLK 1410 % 78 %
B Nama | Meige | 3 Intensity 7 |5TD 396,659 cps | 11016 cps
7 rr:';?:r;“:m 7] | 51D 393,065 cps 10996 cps
7 | Evaluation < 7 STD 39490 cpz | 100992 cps
Template = o STD 96417 cpe 10966 cps
- Sample List v 5TD 296.538 cpz | 11047 cps
= Harme Merge Intensgity average ] STD 395518 cpe | 100987 cps
Label Intenzity STD ) STD 15468 cps 438 cps
Survey Bun Intensity RS0 v STD 04 05 x
b ain Funz [nkemnszity v STD B88.496 cpe 1B.222 cps
/| | Evaluate - 2l | 51D B@8.827| cps | 16.401| ops| =
4 1l 3 4 m %

Figure 5-27. Results page displaying results in Experiment Editor

9. Select the check boxes for the data you wish to display.

10. Click E to refresh the view region.
The data are displayed.

11. Click ™ if you wish to hide the units.
The columns Unit are hidden. Repeat to display the units again.
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12. Click [E61eup8y

" if you wish to group the results.
The Group By button is activated, see Figure 5-28.

Fesult
Sample List -
[ Comment  Evaliate| Sample Type, Standard | Inteml Standard | Di
nment> | @ STD (STDT IntSTD |1
_mmeb U] STDSTOT WmSTOT
mments | W STD [sTDZ | (1
mment> | W] | STD [sm02 | i

et :_.i,_fﬂ__I STD

5TD2
— loments | ®R st l&smpe | |4 ™"
1 3

Figure 5-28. Results page asking to drag column in Experiment Editor

13. Drag and drop a column header onto the assigned area.
The results are grouped by that column, see Figure 5-29.

Result

=
Standard

* Standrd - (40 o)
+ Standard : STOD7 [30 items)
+ Standard : STDZ 10 itemz)

« T »

Figure 5-29. Results grouped by column in Experiment Editor
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14. Drag and drop the column header back to redo the grouping, see
Figure 5-30.

R esult

- Standard : [40 itemnsz]

s

St d _— .
& Sar.‘.pﬁ'an??'éne [rternal Standard |- Dilution Factor | Amaunt FlnaIDuanII

KNOWH 4 1

KMOWH i

KNOWN 1

KMOWH E

KMOWH E -
4 i | 3

Figure 5-30. Redo results grouping by column in Experiment Editor

Saving Results

In Experiment Editor, the displayed result data of a measurement can be
saved or saved as preset, see Figure 5-31.

e e
2 | Presets |F'resetResuItsl vl -
+ Sample List H ST
ILiatio E.ategn:nr_lrl Ewvaluate | Sample Ty IE_ln Gl
1ant | Inkensity 7 BLE.
] ELE x [Delete
W BLE O
[ ol T

Figure 5-31. Drop-down on Results Page of Experiment Editor

< To save result data

-

Experiment
1. Click Edter o open Experiment Editor.

2. On the Home Page, click Results.
The Results page of Experiment Editor opens.

3. Select the results you wish to display as described in “Displaying
Result Data” on page 5-31.

4. Click b Save to save the result data.
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To save result data as preset

&

Experiment

. Click Editor  to open Experiment Editor.

. On the Home Page, click Results.

The Results page of Experiment Editor opens.

. Select the results you wish to display as described in “Displaying

Result Data” on page 5-31.

Click l_l

3 Save as to save the results data as new preset.
The Save New Preset dialog is displayed, see Figure 5-27.

K save New Preset =
Mame | | |
Diescription Flagza anfar an apfonal dascaplion

| ok [| Cancel |

Figure 5-32. Save New Preset dialog in Experiment Editor

Thermo Scientific

5. Enter a Name for the preset.

6. Enter a Description.

7. Click OK.
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Manage Files Page

On the Manage Files page of Experiment Editor, see Figure 5-33, you
organize your Template and LabBook files.

i "~

EJ Experiment Editor - [Home Page] E

Haome Page . ICAP-0-LabB ook 2
Dashboard Manage Files
] ) Workspace I ame » | Type Cor
Analysis
] LabBooks ik t-Quant-Temp Template
f{_j Templates ﬁ ICP-MS-LC-Temp Terplate  waitk
Templates ﬁ ICAP-0-T emp Template G4
ik efuart_Temp Template
ﬁ elluant_ASx-260_Temp Template  Ext
Fesults
hanage Files <
Help

Figure 5-33. Manage Files Page of Experiment Editor

< To open the Manage Files page of Experiment Editor

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

hanage Files
3. Click .
The Manage Files page of Experiment Editor opens.
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< To open a Template from the Manage Files page of Experiment Editor

-

Experiment
1. Click Edter  to open Experiment Editor.

2. Click the tab Home Page.

tanage Files
3. Click .
The Manage Files page of Experiment Editor opens.

4. Select the directory Templates.

5. Double-click the Template you wish to open.
The Template is opened in a new tab.

0,
o

To open a LabBook from the Manage Files page of Experiment Editor

-

Experiment
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

fanage Files
3. Click .
The Manage Files page of Experiment Editor opens.

4. Select the directory LabBooks.

5. Double-click the LabBook you wish to open.
The LabBook is opened in a new tab.

< To create a new folder in the Workspace

-

Experiment
1. Click Editer o open Experiment Editor.

2. On the Home Page, click Manage Files.
The Manage Files page of Experiment Editor opens.
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3. Right-click Workspace to create a new folder, see Figure 5-34.

P

Haome Page

Cashboard

Analysis

Templates

Fesults

kanage Files

<

Help

ICa ul [

%) Experiment Editor - [Home Page]

= tuant-Lab-fram ICAP Huant Temp

Manage Files

o= )

= elluant-Lab-fram-blank-Tempd - [Con

4 % Worksp ol | ame
b Lak olapee ] LabBaoks
;[j Ter '1:] Mewe Folder U] Templates

=1 dLler D LRS- Completed Lab

Figure 5-34. Context menu Manage Files Workspace

4. Select New Folder from the context menu.
5. Enter a name for the new folder.

6. Click anywhere in the folder.
The new name is accepted.

< To create a new folder in LabBooks or Templates

o
(!

Experiment
1. Click Editar o open Experiment Editor.

2. On the Home Page, click Manage Files.
The Manage Files page of Experiment Editor opens.
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3. Right-click the LabBooks or Templates folder to create a new
folder, see Figure 5-35.
E'j Experiment Editor - [Home Page] E@
[ Home Page — ICAP O alluant Temp-manual-Lab2 — iCAaP O aluant
Dashboard Manage Files
Analesi 4 &5 Workspace M arne -
al '}."S|S = LS W aEuNaLn | EpLan
LabB
E Ta T Expand P O eQuant Lab
b enmpla
P O eQuant Tempd-0OC

e Cut Ctrl +3
Templates “» Cu H+ P O eGuent TempS

@ Copy  Ctrl+C P [ eluant TempalLab |
Fesulis 3L Delete Del P O tQuant Spectra LabBook |~

E’I Renarme n-elJuant-E5I

" n-ICAP O Accela Chromatagraphy
Manage Files 1:] Mew Folder o-iCAP O Spectra Chromatograpk
B Lab-CAP-0-eluant-manual =

Help « [ 3

Figure 5-35. Context menu Manage Files subfolder

4.

Select New Folder from the context menu.

NOTICE It is also possible to Expand, Cut, Copy, Delete, or Rename
the folders via the context menu. A

Thermo Scientific

. Enter a name for the new folder.

The first subfolder is shown on the right.

. Click anywhere in the folder.

The new name is accepted.

To cut a Template or LabBook file

Experiment

. Click  Editer  to0 open Experiment Editor.

. On the Home Page, click Manage Files.

The Manage Files page of Experiment Editor opens.

. Select the directory for the file you wish to cut, for example,

LabBooks.
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4. Right-click on the file you wish to cut, see Figure 5-36.

P "

ty4 Experiment Editor - [Home Page] = -5 |3
Haome Page — Muant-Lab-fram ICAP tuant Temp — elJuant-Lab-from-Blank-Temph - [Con
Dashboard Manage Files
: 5 Workspace M ame -
Anaheis ¢ LabBooks ® iCAP O aQuant Temp2Lab
2] Templates & aluant
k
Templates 2 eQuan dp Cut  Ciiex
B alluant
® Jeluar @ Copy  Chrl+C
Results ® Zeluar 38 Delete  Del
® eluant (4] Rename
{ B eQuant 3
B =Quant-Lab-from-blank-T emp 2
B cluant-Lab-frar-blank-Temlab
Help 8 eQuant-Lab-from-blank-Temp I

Figure 5-36. Context menu of file

5. Select Cut from the context menu.
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6. Right-click in the new location for the file, see Figure 5-37.

e

s Experiment Editor - [Home Page] E
Home Fage — tQuant-Lab-from ICAP tuant Temp = elluant-Lab-from-blank-Tempd - [Con
Dashboard Manage Files
Bralvi i wWorkspace M ame
nalysls i) LabBooks

] Mew Falder
Templates il Templates
Results

Cl Paste  Crl+w

hanage Files 4 T Mew Folder
Help

7. Select Paste from the context menu.
The file you cut is moved to the selected folder.

< To copy and paste a Template or LabBook file

o
!

Experiment
1. Click Editer o open Experiment Editor.

2. On the Home Page, click Manage Files.
The Manage Files page of Experiment Editor opens.

3. Select the directory for the file you wish to copy, for example,
LabBooks.
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4. Right-click on the file you wish to copy, see Figure 5-38.

P

IEJ Experiment Editor - [Home Page]

o= )

kanage Files

Help

ICa ul [

=1 dLler D LRS- Completed Lab

Home Page = tuant-Lab-from iICAP tQuant Temp = elluant-Lab-fram-blank-Tempd - [Con
Dashboard Manage Files
: 5 Workspace M ame -
Analysis ¢ LabBooks ® iCAP O aluant Temp2Lab
| Templates © sQuant
Templates ' sluant p  Cut  Cirl+X
: ;SSZ:: Copy Chrl+C
Results ® 3eQuan 38 Delete  Del
® eluant (4] Rename
B eQuant 3

B =Quant-Lab-from-blank-T emp 2
B cluant-Lab-frar-blank-Temlab
8 eQuant-Lab-from-blank-Temp

4 1] 3

-

Figure 5-38. Context menu of file

. Select Copy from the context menu.
. Select the location for the file.

. Right-click and select Paste from the context menu.

The file is copied to the selected location.
To delete a Template or LabBook file

Experiment

. Click Edter o0 open Experiment Editor.

. On the Home Page, click Manage Files.
The Manage Files page of Experiment Editor opens.

. Select the directory of the file you wish to delete.

. Right-click on the file you wish to delete.
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5. Select Delete from the context menu.
A confirmation dialog opens, see Figure 5-39.

e "

Delete files 3

l:e:l Lo wou want to delete the selected filels)?

I Yes I [ Mo ]

Figure 5-39. Confirmation window to delete file

fes

6. Click
The file is deleted.

< Torename a Template or LabBook file

-

Experiment
1. Click Edter  to open Experiment Editor.

2. On the Home Page, click Manage Files.
The Manage Files page of Experiment Editor opens.

3. Select the directory of the file you wish to rename.
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4. Right-click on the file you wish to rename, see Figure 5-40.

P "

ty4 Experiment Editor - [Home Page] = -5 |3
Haome Page — Muant-Lab-fram ICAP tuant Temp — elJuant-Lab-from-Blank-Temph - [Con
Dashboard Manage Files
: 5 Workspace M ame -
Anaheis ¢ LabBooks ® iCAP O aQuant Temp2Lab
2] Templates & aluant
k
Templates 2 eQuan dp Cut  Ciiex
B alluant
® Jeluar @ Copy  Chrl+C
Results ® Zeluar 38 Delete  Del
® eluant (4] Rename
{ B eQuant 3
B =Quant-Lab-from-blank-T emp 2
B cluant-Lab-frar-blank-Temlab
Help 8 eQuant-Lab-from-blank-Temp I

Figure 5-40. Context menu of file

5. Select Rename from the context menu.
6. Enter the new name for the file.

7. Click anywhere in the folder.
The new name is accepted.
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The Help page of Experiment Editor, see Figure 5-41, provides
information about Qtegra, support and tools.
tr4 Experiment Editor - [Home Page] = -5 |

]
Harme Page

Cashhoard

Analysis

Templates

Fesults

kianage Files

ICAP O ES

8- Completed LabBaooks

1elp

SUpport

S
e

[ools

Citegra Help
Display help for Otegra Experiment Editor

Getting stared

Informations about new features and searching
for ressources that help wou to learm waorking with
Ctegra.

How to reach us

Flease let us know it wvou need help or if yvou have
idea's on how to improwve Ctegra

['onlz far warking with Qtegra

Options

Customize Citegra Experimenteditor settings.

Scheduler (I RSRIET

Gteqr

[Ategra =

This
Instt

Al
Yar:

Tl
s

o

m

Figure 5-41. Help Page of Experiment Editor

Thermo Scientific

To open the Help page of Experiment Editor

——

&

Experiment

1. Click Editer o open Experiment Editor.
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Help Page
2. Click the tab Home Page.
Help
3. Click )
The Help page of Experiment Editor opens.
Support on the Help Page

The Support section on the Help page of Experiment Editor offers a
useful link how to contact Thermo Fisher Scientific.

< To contact Thermo Fisher Scientific

i

Expetirnent
1. Click Edter o open Experiment Editor.

2. On the Home Page, click Help.
The Help page of Experiment Editor opens.

=
3. Click How to reach us.
The web page of Thermo Fisher Scientific opens.

Customizing Home Page Settings

In the Tools section on the Help page of Experiment Editor, you can
customize your Home Page settings.

< To customize the Home Page settings

i

Experiment
1. Click Edter o open Experiment Editor.

2. On the Home Page, click Help.
The Help page of Experiment Editor opens.

3. Click ~  Options.
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4. In the field Available on the left, select Home Page, see

Figure 5-42.
% Options @
Ayailable Haome Page
Haome Page Analyziz
Scheduler o ] =
Mumber of entries in the Labbook Recent List 10 -
[ Clear = |
Template
Mumber of entries in the Template Recent List 0 2
[ Clear = |
| ak. [|  Cancel |

Figure 5-42. Home Page settings in Options dialog of Help page

5.

Customizing Scheduler Settings

. Click |

For Analysis on the right, select the number of entries for LabBook
Recent List.

. From the drop-down list Clear, select All entries or Unpinned

entries if you wish to clear the list.

. For Template on the right, select the number of entries for

Template Recent List.

. From the drop-down list Clear, select All entries or Unpinned

entries if you wish to clear the list.

oK |

In the Tools section on the Help page of Experiment Editor, you can
define your Scheduler settings.

0,
0‘0

1.

Thermo Scientific

To customize Scheduler settings

-

Experiment

Editar

Click to open Experiment Editor.
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2.

3.
4.

On the Home Page, click Help.
The Help page of Experiment Editor opens.

&
Click s Options.

In the field Available on the left, select Scheduler to define the
settings, see Figure 5-43.

P

-;_'ﬂ.;' Options

-

=

Aeailable

Scheduler

Haome Page
Scheduler

Ilzer Ophions

Stop

Suspend

System Optiong

I Stop immediately - I

Alwanz azk for stop behawiour

ISuspend after the current sample v]

Alwanz azk for suzpend behaviour

Clozedowmn l Mever clozedown W I
Ewpart Directary
History Entries A [] Clear entries on start of nest queue
Start Queue Automatic

[ (] [ Cancel |

Figure 5-43. Scheduler settings in Options dialog of Help page

5.

10.

11.

For User Options on the right, select the stop behavior of the
Scheduler from the drop-down list Stop.

. Select the check box Always ask for stop behavior if you wish to be

asked every time.

. Select the suspend behavior from the drop-down list Suspend.

. Select the check box Always ask for suspend behavior if you wish

to be asked every time.

. For System Options, select the close-down options from the

Closedown drop-down list.

Click ) to select the Export Directory.

Enter a number for History Entries.
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12. Select the check box Clear entries on start of next queue if you
wish to activate this feature.

13. Select the check box Automatic next to Start Queue if you wish to
activate this feature.
The measurement of a LabBooks is started immediately when the

LabBook is added to the Scheduler.

14. Click | o |

Thermo Scientific iCAP Q Software Manual (P/N 1288010, Revision B) 5-51



Experiment Editor
Scheduler

Scheduler

2 Schedules

In the Scheduler tool of Experiment Editor, the measurement for a
scheduled LabBook is executed. The completed LabBook is
automatically deleted from the Scheduler and added to “Completed
LabBooks” on page 5-54.

Qipti
The Scheduler settings can be customized via the U button
in the Scheduler toolbar, or in the Tools section on the Help page of
Experiment Editor, see “Customizing Scheduler Settings” on page 5-49.

NOTICE To move the Scheduler region in Experiment Editor, see “User
Interface of the Experiment Editor Tool” on page 5-2. A

2

< To open the Scheduler of Experiment Editor

Experiment
1. Click Editar o open Experiment Editor.

2. Click © Scheduler to open the Scheduler tab, see Figure 5-44.

D Run i Suspend B stop | M Top M Up % Down [¥] Options

Izli iCAP O eluant Tempalab

M arme

Figure 5-44. Scheduler tool

[ a Rernowe All

< To add a LabBook to the Scheduler

Expetirnent
1. Click Edter o open Experiment Editor.

2. Open a LabBook as described in “Opening a LabBook™ on
page 5-14.
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—

3. In the toolbar of the LabBook, click ! P> Fun | to schedule the
LabBook.
The LabBook is added to the Scheduler and the execution is started
immediately if so configured, see Figure 5-45.

e

tr4 Experiment Editor - [3eQuant-Lab-from-blank-Temp2c] = [- B |

i, iC&P 0O
frd Method Parameters
|F] Evaluation Results
Wl Compounds

i Peaks
il Ratios

[l Concentrations
L4 Sample List

Compound Intensities

Mo evaluated data available |

Stop B Top M Up % Down 3 Bottorn | B8 Rermowe Fermowe Al

III Jelluant-Lab-from-blank-Temp2c e

M ame

< |

% Scheduler

Figure 5-45. Scheduler tool

Thermo Scientific

The green bar shows the progress of the execution.

iCAP Q Software Manual (P/N 1288010, Revision B) 5-53



Experiment Editor
Completed LabBooks

Completed LabBooks
Upon completion of a LabBook, the LabBook is automatically deleted
from Scheduler and added to the Completed LabBooks tab in
Experiment Editor, see Figure 5-46.
3 Completed LabB ocks i
M are Path Started At Stopped At | nformatior <
@  tQuant-Lab-from iCAP tQuant Temp2 322012 304 AM 3222 304 AM 'tEuant-Lab-from
@ tuant-Lab-from iICAP tuant Temp3 22012925 AM 22N 2 225 AM Wuant-Lab-from  —
& CAP O aluant Temp2lab 37/8/2012 B:56 AM 3/8/2M 2 B:57 AM CAP O alluant T |i|
@ elluant-Lab-fram-blank-Termps 392012 321 AM 31942012 5:21 AM "elluant-Lab-from
'@ Jeluant-Lab-from-blank-Temp2a 31942012 253 PM 1942012 254 P “Jelluant-Lab-fro
@ Jelluant-Lab-frar-blark-Temp2b 3942012 255 PM 31942012 256 PM "Zelluant-Lab-fro
'@ Jeluant-Lab-from-blank-Temp2ec 31942012 257 PM 1942012 257 P “Jelluant-Lab-fro
'a elluant-Lab-fram-blank-Temp-a 3200202 319 AM 320/2M 2 920 AM ‘elluant-Lab-fram =

|® Completed LabBooks St EME IR R

Figure 5-46. Completed LabBooks

NOTICE To move the Completed LabBooks region in Experiment

Editor, see “User Interface of the Experiment Editor Tool” on

page 5-2. A

% To open the Completed LabBooks

i

Expetirnent

1. Click Edter o open Experiment Editor.

2 Click @ Completed LabBooks

to open the Completed LabBooks tab.

All LabBooks that have already been executed are listed.
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Log View Region

The Log View region of Experiment Editor displays a list of messages,
such as errors and warnings. By default, different types of messages are
displayed. The Viewer tab is also shown in “Configurator” on page 3-1
and “Instrument Control” on page 4-1.

NOTICE To move the Log View region in Experiment Editor, see “User
Interface of the Experiment Editor Tool” on page 5-2. A

< To open the Log View of Experiment Editor

PR

&

Experiment
1. Click Editer o open Experiment Editor.

2. Click ) Log'View to open the Log View tab, see Figure 5-47.

0 Info Mess

Level bezzage Time Categaory Sub Categorn

= Scheduler D ILESECN - Conpleted Labe

Figure 5-47. Log View in Experiment Editor
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The analytical workflow for sample measurement is defined in a
Template. Templates are created in the “Experiment Editor” on
page 5-1.

Templates are based on a particular Configuration which is usually
defined by the Manager (see “Experiment Configurator” on page 3-13)
and reflects your system setup. Each Template consists of a Method
Parameters section, a Sample Definition section, an Automatic Export
section, and a section for the Peripherals if so configured for this
Configuration.

The Method Parameters within a Template are dependent on the
evaluation method assigned to the Template (see “Evaluation Methods”
on page 6-10). For every application an appropriate Template can be
created.

Contents
* Template Toolbar
* Evaluation Methods
e Color Scheme of the Periodic Table
*  Method Parameters
* Peripherals
e Manual Sample Control
e Sample Definition for a Template
e Automatic Export - Template
% To open a Template in the Experiment Editor tool
ap
Expetiment
. Click Editor  to open Experiment Editor.

—_

\S}

. Click the tab Home Page.

S8

. Click Templates.

S

. Open a Template as described in “Opening a Template” on
page 5-22.
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Template Toolbar

In the Template tab of Experiment Editor, Qtegra offers buttons to save,
close or run a Template, see Figure 6-1.

tﬂ Experiment Editor - [eQuant_Temp]

b save k3] close | 2 Run | Create = EF History

Figure 6-1. Template toolbar

Additionally, you can create a new LabBook or Template from the
existing current Template, view the history of the current Template or
hide the Content pane.

< To save a Template
Experiment
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Change the settings as appropriate.

5. Click H to save your Template.

R
“0

To close a Template

Experiment
1. Click Edter o open Experiment Editor.
2. Click the tab Home Page.
3. Open a Template as described in “Opening a Template” on

page 5-22.

4. Click E in the toolbar to close the Template.

You can also click > in the tab of the Template.
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To run a Template

-

Experiment
1. Click Edter  to open Experiment Editor.
2. Click the tab Home Page.
3. Open a Template as described in “Opening a Template” on
page 5-22.
4. Click E} to create a LabBook to schedule for execution.
The Create LabBook window opens, see Figure 6-2.
¥ Create LabBook [ 22|
Template Mame ICAP O alluant Temp2
I1ze Blank Template
MHumber Of 5 amples 3 [] Impart fram C5W
b apping
Sample Data
LabBook Mame iICAP O alluant Temp2lab
Location _Application DatatwworkspacesLabBooks
[ k. ] I Cancel J

Figure 6-2. Create LabBook window from Run in Templates toolbar

Thermo Scientific

5.
6.

7.

Enter Number Of Samples.
Enter LabBook Name.

Click 8K ],

The LabBook is created and executed.

< To create a LabBook or Template from an existing Template

1.

2.

-

Experiment
Click Edtor o open Experiment Editor.

Click the tab Home Page.
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3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click Create.

The Create drop-down menu opens, see Figure 6-3.

Home Page li% iCAP O ES| SC-45 tQuant Temp 2 — iC&F G ESI

L Save E Close | [B Run |—l§?’ Histary [T] Content

Cortert @ Mew Labbook..

4 i iEﬁP B | Me Create a new LabBook
4 {3 Method Parameters Creates a LabBook based o

Figure 6-3. Create drop-down in Templates toolbar

5. Click New LabBook if you wish to create a new LabBook from the
existing current Template.
The Analysis view of the Home Page opens. See “Creating a
LabBook™ on page 5-16 for further details.

6. If you wish to create a new Template from the existing current
Template, click New Template.
The Template view of the Home Page opens. See “Creating a
Template” on page 5-24 for further details.

K2
o

To view the history of a Template

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
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4. Click & History|
The History window for this Templates opens, see Figure 6-4.

i o)

History for iCAP Q eQuant TempA.imtpl ==

Available hiztony entries

D ate 1. Computer

477/2M 2 23550 P T. “M-TFSM

470/2012 33834 P T. “M-TFSO

47302012 35255 P T. WM-TFSO

44342012 23004 P T. “M-TFSO

1| 1] [ 3
Comment:

Created

E =port Audittrail Compare

Figure 6-4. History dialog of Template

Cl
5. Click to close the History dialog for this Template.

% To compare the history entries of a Template

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
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4. Click & History |
The History dialog for this Templates opens, see Figure 6-4.

-

History for iCAP Q eQuant TempA.imtpl

Available history entries

D ate 1. Computer

472012 2:35:50 P T. %M-TFSO

4052012 3:38:34 P T. ¥M-TFSO1

4737201 2 3:52:55 P T. WM-TFSO1

4437201 2 3:30: T. WM-TFSO1

1| 1 | b
Cormment:

Created

E wpart Audittrail Compare

Figure 6-5. History dialog of Template

5. Press <Ctrl> and select the entries you wish to compare.
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6. Click to compare the selected entries.

The Comparison dialog opens, see Figure 6-6.

Cormparison

= [ msl

4 StandardElements
a StandardElements[0]
a4 Concentration

Displaytalue 10
M ormalizedy alue 0o
a UnitDescrptor
it T et ppb
InitTppe FFE
Symbol 24Mg
Mame Int5TDA
Il zedForlnternalStandard True
a Standards[Z] M/A
Description
a ElemList

StandardElements
a lzotopeDilutionE lementList
4 StandardElements
a StandardElements{0]
a4 Concentrabon
Display¥ ale
MormalizedY alue
a UnitDescriptor
UnitT ext

M ame Yerzioh B/2852012..  Wersion B/282002. -

10
0.0

Frb
FFE
24Mg
IntSTD
True

10
0.m

ppb -

[] Show differences only

Cloze

Figure 6-6. History Compare Template dialog

Templates
Template Toolbar

7. Select the check box Show differences only if you wish to view only

the differences.

Cloze

9. Click

8. Click to close the Comparison dialog.

< To export the audit trail of a Template

Experiment

1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

to close the History dialog for this Template.

3. Open a Template as described in “Opening a Template” on

page 5-22.

Thermo Scientific
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4. Click | History |
The History dialog for this Templates opens, see Figure 6-7.

I )

History for iCAP Q eQuant TempA.imtpl ==

Available history entries

D ate 1. Computer

4772012 33500 PM T. WM-TFSM

402012 338354 P T. ¥M-TFSM

4352012 35255 PM T. “M-TFSM

443220012 330 T. WM-TFSO

4 | 1] [ 3
Comment;
Created

E wpart Audittrail Compare

Figure 6-7. History dialog of Template

5. Select the Template for which you wish to export the audit trail.

6. Click E xport Audittrail .

The Export Audittrail dialog opens, see Figure 6-8.

Export Audittrail @
—
{ ,!U | .« _Application Data » Workspace » - | +4 || Search Workspace o
File names; | -
Save as type: ’Html files {*.html] vl
\v Browse Folders [ Sae ] ’ Cancel

Figure 6-8. History Export Audittrail dialog
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7. Click Browse Folder if you wish to change the pre-configured
location of the file and select the directory.

5
8. Enter a File name for the HTML file, and click .

Your standard web browser opens displaying the audit trail
information.

Cl
9. Click to close the History dialog for this Template.

% To hide Content pane

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
The Content pane of the Template is shown on the left, see
Figure 6-9.

Home Page l[ﬁ iCAP O eQuant Temp-manual X _

b Save [ed] Close | [ Run | Create ~ &7 Histony [[J Content

Content Acquizition Parameters, runt
4 (g, iCAPQ [dertifier
4§ Method Parameters BRIV
ﬂ Analytes 97T
L N 1 Y -~

Figure 6-9. Content pane of Template visible

4. Click [ Content

The Content pane is hidden, see Figure 6-10.

Haome Page l [t iCAP O eQuant Temp-manual >

b Sawe E Close | [ Run | Create = &F Histu:ur}-'

Acquizition Parameters, untime estimation 400 milizeconds

|dentifier Chwell tirme [=] Channels Spacing [u] hd i
PO 0o 1 0 STD
97T 0.0 1 01 STD

Figure 6-10. Content pane of Template hidden

" to show the Content pane again.
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Evaluation Methods

Qtegra offers a range of Evaluation methods (see Figure 6-11) to be

selected when creating a Template in Experiment Editor to

accommodate any type of analysis required.

Templates

E’t Create Template

Create a blank Template, or one based on an exizting Template or LabBook

MHame ICAP [ elluant -

Location Templates

@ Create a blank Template

Configuration [ iCap i ]

[] Uze curent

Evaluation [ alduant - ]

Hone
alluant

() Create a new Templae

Raw Data
Template Mame | Quant

tGuant

trlluant
() Create a new Tempiate mom an exising La0D6 0ok,

LabB ook Mame

Create Template

Figure 6-11. Evaluation types drop-down menu
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The main applications for the Evaluations are summarized in Table 6-1.
Table 6-1.  Evaluation methods

Evaluation Description

aQuant Created for Standard Addition analysis. In Standard Addition analysis,
a known amount of analyte is added to the sample to determine the
relative response of the detector to an analyte within the sample
matrix. The difference in analytical response between the spiked and
unspiked samples is due to the amount of analyte in the spike. This
provides one or more calibration points to determine the analyte
concentration in the original sample.

The Standard Addition technique is generally used when matrix effects
occur and cannot be circumvented through either further dilution or
matrix elimination.

eQuant Uses external element concentrations to quantify element
concentrations in an unknown sample.

For the analysis of unknown samples with matching standards,
calibration graphs can be acquired and used for the fully quantitative
analysis of unknown samples.

A different evaluation strategy can be chosen for each analyte and also
for each isotope of an analyte.

Raw Data Displays the acquired raw intensities which are then used by the
different evaluations.

rQuant Uses the isotope dilution equation to give fully quantitative results.

Measures the isotopic ratio changes of an element in a sample. The
isotopic ratio change is measured between an isotopically enriched
standard spike and the analyte with known isotopic abundance.

tQuant Used for chromatographic evaluations or for applications which
require the recording and subsequent integration of transient signals.

This evaluation method should be used, for example, if all
components in a sample have been previously separated to be detected
and quantified individually using an appropriate separation technique.

trQuant For solid samples, laser ablation systems.

In contrast to tQuant evaluation the transient signals in trQuant are
defined as regions in which the signal is constant over time and the
average value of the defined region is used for quantification.
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Color Scheme of the Periodic Table

The periodic table, see Figure 6-12, is part of the Analytes section of the
Method Parameters in Experiment Editor, independent of the
Evaluation defined for the Template. Qtegra offers several different,
colored presentations of the periodic table. Each color scheme represents
specific characteristics of the elements.

Analytes
ARG Maolecules
H He
oo m
Ll Be B © W O F He
m =} m oo m oo a oo
Na Mg Poos ol A
Hi = Uncolored = [ =
|:|:L< Bgi:' DSG n:-l:-r.lu |:|:|II.II nﬂ nu. n:f:z WebElements [ B%: |:|:?r EE:'
o o o oo oo B oon B Seties > @' g
o 13 Ta W R Bl P &t R
5 e 8 gt B R B[] Block BaE
Fr Ra | & Tonization Pokential
(=] om o
ce | Ar am Electronegativity ™ u
o o B o B B8 o
TRy W Electron Affiniky T 1
oo o m . a o o
Individual
bolopm swrchres.
L - = Je ] = =
4 | 1] 3

Figure 6-12. Periodic table with drop-down menu

A context menu offers several color schemes for the periodic table, see

Table 6-2.

Table 6-2.  Color scheme of periodic table

Item Description

Uncolored All elements in the periodic table are
displayed as grey boxes.

WebElement™ The elements are colored according to
www.webelements.com.

Series The elements are color-coded in groups
according to their chemical properties
or series.

Block The elements are color-coded in blocks,

where the respective highest-energy
electrons in each element in a block
belong to the same atomic orbital type.
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Table 6-2.  Color scheme of periodic table
Item Description

lonization Potential The elements are color-coded in groups
according to their ionization potential,
that is, the work required to remove an
outermost electron in the atom.

Electronegativity The elements are marked according to
their electronegativity, that is, their
ability to attract electrons.

Electron Affinity The elements are marked according to
their electron affinity, that is, the work
required to remove an electron from the
corresponding anion.

Individual All elements are marked individually, for
example, each showing a different color
based on the color scheme selected in
the Configurator module “Element
Editor” on page 3-9.

< To change the color scheme of the periodic table

-

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click ﬁ to select the Analytes view.

5. Select the Elements page in the Analytes view.
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6. Right-click next to the periodic table (but not on the table itself) to
open the context menu, see Figure 6-13.

Uncolored

WebElements
Series

Block

Ionization Pokential

| Electronegativity

Electron Affinity

Individual

Figure 6-13. Context menu color schemes

7. Select an item from the context menu.
The colors in the periodic table changes accordingly.
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Method Parameters

Method Parameters differ for each Template, depending on the
Evaluation selected for the Template in Experiment Editor. All Method
Parameters are listed in Table 6-3. The availability of each parameter is

controlled by the type of Evaluation defined for the Template.

Table 6-3.  Method Parameters of Qtegra

Method Parameter

Analytes

Evaluation

eQuant, aQuant, tQuant, rQuant,
trQuant, Raw Data

Acquisition Parameters

eQuant, aQuant, tQuant, rQuant,
trQuant, Raw Data

Monitor Analytes

eQuant, aQuant, rQuant, Raw Data

Survey Scan Settings

eQuant, aQuant, rQuant, Raw Data

Interference Correction

eQuant, aQuant, tQuant, rQuant,
trQuant, Raw Data

Standards eQuant, aQuant, tQuant, rQuant,
trQuant

Compounds tQuant

Peak Detection tQuant

Parameters rQuant, trQuant

Regions trQuant

Quantification eQuant, aQuant

Ratios eQuant, aQuant, tQuant

Quality Control eQuant

measurement are selected in the Method Parameter view Analytes of

@ For all Template types, the analytes to be acquired during the

Experiment Editor.
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Analytes can be selected from the periodic table display in the Elements
page, see Figure 6-14.

Analytes

1

-

i | m

Figure 6-14. Elements page of Analytes

Default element properties defined in the database are automatically
selected for dwell time, channels, spacing, resolution, and possible
interferences of the selected isotope. These element properties can be
redefined by the operator in “Acquisition Parameters” on page 6-19.

NOTICE If any isotopes or interferences need to be added to an
experiment, the Manager can edit the element database in the
Configurator with the “Element Editor” on page 3-9. A
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On the Molecules page, see Figure 6-15, analytes can be selected from a
tabulated list of the analyte isotopes, and matrix components can be

defined.

Analytes

Palyatarics & (| Surmbal b azs Abundance
":'ﬁ;' oH 3 2 3Bar. 350 70,9364 0. 2553

'EZ ArCl 2 37Ar 360 71.9357 0.0000

".'E' Ce.0 2 284r, 3501 72936 0.0477
Hruo 2 394r. 3501 73932 0.0000
Hruoao A 23 404r. 3501 74,9312 75 4EE9

4 [l M 3643700 729334 0.0817

b atrii o~ 2 3ATAr 370 739327 0.0000

T & 2 284370 74,9286 0.0153
[To = 2 394r. 370 78,9282 0.0000
TH 23 404r 37C 76,9283 24131
Tc

[FH .

4 I 3 1 It 3

Figure 6-15. Molecules page of Analytes

In the Polyatomics table, polyatomic ions and background ions can be
selected. The column Symbol displays the combinations of the different
isotopes of the participating elements of the polyatomic ion (or the
background). The column Mass displays the mass of the polyatomic
ion. The column Abundance displays the value of the calculated natural
abundance of the polyatomic ion.

Matrix ions are the analytes at a high concentration in the samples to be
analyzed. Upon selecting a Matrix analyte in the Molecules page,
polyatomic ions arising from combination of the analyte with another
ion can be defined.

2y
*

*

To open the Analytes view of a Template

Experiment

. Click  Editor

—_—

to open Experiment Editor.

\S]

. Click the tab Home Page.

SN

. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click ﬁ to select the Analytes view.
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Selecting Elements/Analytes

In the Elements page of the Analytes view in Experiment Editor,
isotopes of an element are displayed as white squares in the element field
of the periodic table. As soon as one or more isotopes are selected, the
square corresponding to the selected isotope will become colored,
according to the Isotope abundance legend shown below the periodic
table. Clicking on Show legend or Hide legend respectively shows or
hides the Isotope Abundance legend.

< To select the default isotope of an element (left mouse click)

-

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click ﬁ to select the Analytes view.
5. Select the Elements page in the Analytes view.

6. Left-click the element in the periodic table to select the default
isotope for this element.
The isotope and its default information stored in the database are
added to the Acquisition Parameters view (“Acquisition Parameters”

on page 6-19).

7. To deselect an isotope, click the element again.

< To select different isotopes of an element (right mouse click)

2

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click ﬁ to select the Analytes view.

5. Select the Elements page in the Analytes view.
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6. Right-click the element in the periodic table to display the list of
isotopes for this element.

A list of the isotopes if this element is displayed (see Figure 6-16)

Templates
Method Parameters

with symbol, mass, abundance and known interference as stored in
the element database.

Symbol - Mazs Ahundance |nterferences
40Ca 4044{39.6005); 160 .
[ [42Ca | 419586 0.E5 T4M + 2851[91.892%);
43Ca | 429588 014 160 + 27AI93.762%);
[C] [44Ca | 439955 209 160 + TH + 27AI99.7
] 46Ca | 459537 0.00 4ETi[8.000%); 1H + 4.
[C] [48Ca | 479525 019 48Ti[73.800%); 364 .
[] Select al

Figure 6-16. List of isotopes for selected element Ca

7. Select the check boxes of the isotopes of interest.

8. To select all isotopes for the element, select the check box Select all.
The check boxes for all isotopes are selected.

9. Click outside the list to confirm the selection.

The isotope(s) and default information stored in the database are

added to the Acquisition Parameters view (“Acquisition Parameters”

on page

6-19).

For all Template types, the list of analytes selected for the Template is
displayed in the Acquisition Parameters view of the Experiment Editor
tool. Acquisition details such as dwell time and number of channels can

be defined.
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In the lower part of the Acquisition Parameters view the Advanced
Parameters are displayed, see Figure 6-17.

Acquigition Parameters, muntime estimation 20 zeconds 450 milizeconds
| dertifier Lol time (2] Channels Spacing [u] M eazurement mode Resalution
p i 44Ca(STD) 0.0 1 0.1 STD Mormal
2851 [KED) 0.0 1 0.1 KED Marmnal 4
33Mb [STD) 0.0 1 0.1 STD Marmal 1
B3Co [STD) 0.0 1 0.1 STD Mormal
SERu [STD) 0.0 1 0.1 STD Mormal
33Ru [STD) 0.0 1 0.1 STD Marmal -
1 i 2
Advanced Parameters
Murnber of sweeps: il Eustermal Inpr
b Digital IN 1
Meazurement order: Digital IM 2
A [ 3

Figure 6-17. Acquisition Parameters and Advanced Parameters (eQuant)

Table 6-4.  Acquisition Parameters
Column

Identifier

The Acquisition Parameters are explained in Table 6-4.

Description

Displays the symbol for the chemical element/isotope/molecule.

Dwell Time

Displays the dwell time for the selected isotope, for example, the time
spent measuring this analyte on a single channel. By default, this value
is set to 0.01 seconds.

Recommended Settings: Typically, dwell times are related to the
expected concentration of the analyte in the samples and the tune
setting. Major analytes (ppm level) require shorter dwell times. Minor
analytes (ppt, ppb level) require longer dwell times.

Channels

Displays the number of channels used for each peak. The default
number is 1. When entering an even number, the system will
automatically enter the higher odd number.

Spacing

Displays the distance in atomic mass units [amu] between the
channels.

Recommended Settings: Defining the distance between the channels
is closely related to the number of channels selected. For example,
spacing of 0.1 with 9 channels covers a mass width of + 0.4 amu either
side of the central channel of the peak (total peak width of 0.8 amuy).
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Column

Measurement mode
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Description

Measurement mode defined for the analyte.

Resolution

Displays the resolution (Normal or High) for the selected isotope. By
default, the resolution setting is Normal.

Recommended Settings: Typically most analytes are acquired using
normal resolution (NR). High resolution (HR) can be selected for
analytes which are at high concentration in the samples (HR results in
small intensity).

Thermo Scientific

In the section Advanced Parameters the Number of sweeps to be
performed during one main run can be defined for all Templates types
except for t- and trQuant. The Measurement order and Trigger can be

defined for all Template types.

< To open the Acquisition Parameters view of a Template

-

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

R
4. Click ™= to select the Acquisition Parameters view.

< To display the list of interferences

-

Experiment
1. Click Edter  to open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

R
4. Click == below the Method Parameters to open the Acquisition
Parameters view in the Template.

5. Click Ehwiniasiaminng in the Toolbar of the Template.

The list of interferences and the abundance of the interference on
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the isotope opens, see Figure 6-18.

e

Possible interferences for GOMi |E|

Syrnbal b azs Abundance
.ﬂ: 1H + 53Co 53.3410 93935

.'d: 4047 + 20Me h3.9543 90143

.ﬂ: 12C + 48Ti h9.9479 72988

.d: 14M + 4BTi h9.9557 .97

.d: 160 + 44Ca 59.9504 2031

.ﬂ: 18M + 455 59,9560 0266

.ﬂ: 36 + 24Mg h3.9526 0.266

.d: 12C + 48Ca 599525 0185

.ﬂ: 160 + 1H + 43Ca 539615 0135

.'d: 1205n++ h3.9511 325930

.ﬂ: 1195 n++ 594517 3.580

Figure 6-18. List of interferences

6. Click another Identifier in the Acquisition Parameters table.
The list displays the interferences for the newly selected isotope.

7. Click %]

To duplicate rows

-

Experiment
1. Click Edter o open Experiment Editor.

K2
o

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

=
4. Click ™= =* below the Method Parameters to open the Acquisition
Parameters view in the Template.

5. Click the gray field in front of the row or rows you wish to duplicate
to select the row or rows.
This way, isotopes in one sample can be defined to be measured with
different settings.
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Right-click on the selected rows.
A context menu opens, see Figure 6-19.

Acquizition Parameters, mintime estimation 300 millizeconds
| dentifier Dl time [z] Channelz Spacing [u] N
234U [STD) 0o 1 01 !
23/ [STD) 0o 1 01 !
23EU[STD) 0o 1 01 !
238U (ST 0.m 1 0 1
208PB (STD) 0o 1 01 {3
Fit cells ko g;id o !
I 01 =
Fit cells to conkent N
hdvarced P |£—,| Export ko Excel
Wurber of |2 Duplicate analkyte
Measurement arder:

Figure 6-19. Duplicate rows of Acquisition Parameters

K2
o

To define Acquisition Parameters

%

Experiment

. Click  Editer  to0 open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.

P

|

i
. Click ™= below the Method Parameters to open the Acquisition

Parameters view in the Template.
The column Identifier lists all analytes selected.

. Enter Dwell time (s), Channels and Spacing (u) for each analyte,

as appropriate.

With a right-click on a cell you open the context menu. You can
select, for example, Fill down or Fill up, as appropriate. Then the
entries from the first selected cell are copied down or up to all cells
selected.

. In the section Advanced Parameters, enter the Number of sweeps.

This option is not available for tQuant or trQuant Templates.
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10.

11.

Exporting Analytes List

. Select a Measurement mode for each analyte.

The Measurement mode is displayed in brackets after the analyte in
the column Identifier.

. Select a Resolution from the drop-down list for each analyte.

. Define the Measurement order if several modes were defined.

If appropriate, define the Trigger settings.

Click H to save the changes to your Template.

The list of analytes defined in the Acquisition Parameters view of a
Template in Experiment Editor can be exported as .xls file to be opened
in Microsoft™ Excel™.

23
*

*

Monitor Analytes

6-24

. Select

To export the analytes list in Experiment Editor

-

Experiment

. Click Edter  t0 open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.

e
. Click ™= in the list of Method Parameters to open the Acquisition

Parameters view in the Template.

. In the Acquisition Parameters table, right-click inside a cell.

A
o

Export To Excel in the context menu.

. Browse for the correct file destination.
. Type in a name for the .xIs file.

. Click Save to save the .xls file.

For all Template types except tQuant and trQuant, the Monitor

Analytes view of the Experiment Editor tool is available.
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Delays for Uptake and Wash can be defined for the analytes added to
the table, see Figure 6-20.

kaonitored Analptes

Iptake Wazh
birirmurn Drelay [z] 30 a0
b airnum Delay (=] 300 300

Signal &bove [cpe] | Stability [R50 n Failure

1000 2 |grore and continue
1000 2 |gnore and continue
1000 2 |grore and continue

4 1]

Dol Time (5] Fiezolution
0.m Mormal
0o Mormal
0.m Mormal

“Whash | Signal Belox

7

1000
1000
1000

Add anew.. | Monitored Analte |

Figure 6-20. Monitored Analytes

The Monitor Analytes section can be used to trigger the data acquisition
of the instrument to decrease the overall measurement time and increase
reproducibility. The Uptake starts when the signal for the specified
value for the analyte or analytes is stable. If this value falls below the
specified value after the measurement has been completed, the Wash

procedure starts.

o

to open Experiment Editor.

2. Click the tab Home Page.

S8

page 5-22.

-

% To open the Monitor Analytes view of a Template

Experiment

1. Click ~ Editor

4. Click % to select the Monitor Analytes view.

Thermo Scientific
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Survey Scan Settings

M

R
“0

To add an analyte to be monitored

i

Expetirnent

. Click Editor o open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.

=

. Click % in the list of Method Parameters to open the Monitor

Analytes view in the Template.

. Define the Minimum Delay [s] and Maximum Delay [s] for

Uptake and Wash.

. | i |
Click Monitored Analyte to add a row to the table.

. Enter the analyte, for example, 43Ca.

NOTICE Analytes must be entered as shown in column Symbol of the
isotope table (right-click) in the Analytes view. A

8.

9.

10.

11.

12.

Define the parameters for this analyte.

Select the check boxes for Uptake and Wash to activate monitoring
for the analyte.

For Signal Above, select Ignore and continue or Skip this sample
from the drop-down menu On Failure.

For Signal Below, sclect Ignore and continue or Abort LabBook
or Abort queue from the drop-down menu On Failure.

Click H to save the changes to your Template.

For all Template types except tQuant and trQuant, the Survey scan
settings view in Experiment Editor shows the details of the scan region.
A table lists the individual survey scan regions.
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Above the table, the settings are displayed as Scan Regions Graph
which is editable, see Figure 6-21.

Scan Regiohz Graph

| [ Sean regions [ Protected regions

130

300

1

0 100 200 250
Mass [amu]
Survey zcan estimated runtime 0.5 zeconds
Start mazz (U] End mazz [u]l  Dwell time (2] Spacing [u] ©  Resolution | Meazurement mode
4.60 112.08 0.001 nz Harmnal STD

Advanced Parameters

MHumber of sweeps:

Figure 6-21. Survey Scan Settings view

Thermo Scientific

Existing scan regions can be changed and defined, and new scan regions
can be added. The parameters are summarized in Table 6-5.

Table 6-5.  Survey can settings
Column Description
Start mass Start mass of a scanned region.
End mass End mass of a scanned region.
Dwell time Dwell time (in s) for each channel scanned.
Spacing Spacing (in mass units) of the channels.
Resolution Resolution setting of the quadrupole.
Measurement  Measurement mode to be used for the scanned
mode region.
Advanced Number of sweeps.
Parameters
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In the Advanced Parameters field at the bottom of the Acquisition
Parameters view, the number of sweeps to be performed during one
survey scan can be defined.

23
*

*

K2
*

2
o

To open the Survey scan settings view of a Template

-

Experiment

. Click Edter  to open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.

o

. Click " to select the Survey scan settings view.

To define scan regions

-

Experiment

. Click Editer  to0 open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.

"

. Click """/ in the list of Method Parameters to open the Survey

scan settings view in the Template.

. Drag the scan region borders in the graphic above the table to define

the Start mass and End mass of the scan region.
The new values are immediately displayed in the table below.

. Enter the desired values for Dwell time and Spacing.
. Select Normal or High from the drop-down menu Resolution.

. Select a Measurement mode from the drop-down menu.

. Click H to save the changes to your Template.

To add a scan region

s

Experiment

. Click Edter  t0 open Experiment Editor.

6-28 iCAP Q Software Manual (P/N 1288010, Revision B) Thermo Scientific



Templates
Method Parameters

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click "™ in the list of Method Parameters to open the Survey
scan settings view in the Template.

5. Right-click in the graphic outside the scan region.

A context menu opens, see Figure 6-22.

Sdd new range

Copy

Save Image As..,
Page Setup...

Print...

Ur-Loarn

Urda &l Zoorm/Pan
Set Scale to Default

Figure 6-22. Survey Scan Settings context menu

The context menu offers several items to copy, save, print, zoom and
scale the graphic, and to add a new range.

6. Click Add new range.
A new scan region is added to the graphic.

7. Drag the scan region borders in the graphic above the table to define
the Start mass and End mass of the scan region.
A new row is added to the table below and the values are displayed
immediately.

8. Click H to save the changes to your Template.

< To define the number of sweeps

-

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
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Interference Correction

£y

"

4. Click """/ in the list of Method Parameters to open the Survey
scan settings view in the Template.

5. In the Advanced Parameters section at the bottom, enter the

Number of sweeps to be performed during one survey scan.

6. Click H to save the changes to your Template.

For all Template types, the Interference Correction view in Experiment
Editor allows you to enable mathematical interference correction for the
analytes in the Template.

NOTICE Interference Correction must be enabled prior to running the
measurement to be used to correct data. A

Elements selected for analysis in the Analytes view are listed in the
Interference Correction view, see Figure 6-23.

Interference Corection

|dentifier Enabled | Carrection

44Ca [KED]
8551 [KED]

I3Mb [STD]

9Ca (5TD)

95Ru [STD) 7 -1.04774 % 9FMo - 0.0544218 * 902
99Ru [STD]

101w (5TD)

F | 1180 (STD) LOTAREST T I 5.
24Mg [STD) "1 Default interference correction |

[H  Fit cells to grid
B8 Fit cells to content

|'._T.| Expart ko Excel

Figure 6-23. Interference Correction view

By default, isobaric interference corrections are displayed but not
Enabled. Interference Correction can be activated individually for each
analyte. The column Corrections allows you to enter equations for
interference correction. The Default interference correction value for
the analyte can be selected from the context-menu.

NOTICE Interference correction can always be edited or disabled during
and after running a measurement. A
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If the isotopes used in the interference correction equation are not part
of the selected analytes, Qtegra uses the settings for the Identifier
belonging to this equation in Interference Correction also for the
isotope not listed.

< To open the Interference correction view of a Template

-

Experiment
1. Click Edter  to open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

e
4. Click i to select the Interference correction view.

< To select analytes for interference correction in Experiment Editor

-

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

j.n!l-"
4. Click A in the list of Method Parameters to open the

Interference correction view in the Template.

5. Select the Enabled check box next to the analyte to activate
interference correction.
By defaul, all analytes are disabled.

6. Right-click in the Correction cell to open the context menu and
select Default interference correction from the context menu.
The default formula defined for this isotope is added.

You can also click in the cell Correction to enter the formula via the

keyboard.

7. Define the interference correction for all analytes.

8. Click H to save the changes to your Template.
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Standards
For all Template types, the Standards view in Experiment Editor allows
you to define standards. This section defines all information about the
solutions used to calibrate the instrument. For aQuant and eQuant,
additionally calibration types can be defined in the Quantification view.
Once a standard is created, the elements of the standard can be selected
in the periodic table, see Figure 6-24.
Standards Selected Elements for "Tune A"
1 Mew - 3 Delete b ] Delete
Name Ces i Load Mo E lerment Concentration Lirit ~
| Tune A Gen & Default 7 Pb 10 ppb
IntSTD S g u 10 ppb
9 Ir 10 ppb =
p 10 Rh 10 ppb -

B c H
u] (m]
Al Sl P
u] m]
S0 TI W cr M Fa 1 Zi G3 Ga i
u] m] u] m] m] u] u] m] u] m]
cd 1] =
m] m]
2t H TI
5 '

m

I I N S B DS B DS S B S .
1| 1] 3

Figure 6-24. Standards view of a Template

For a tQuant Template, compound standards are defined that will
subsequently be used to create compound-specific calibrations and
compound-specific quantifications. You can create a compound
standard from the compound list if you define the compounds first, see
“Compounds (tQuant only)” on page 6-41.

The columns of the table above the periodic table define the properties
of the elements, see Table 6-6.

Table 6-6.  Specification of standard elements

Column Description

No Automatically assigned number in ascending order.

Element/Isotope/ Compound Displays the symbol for the chemical element contained in this
standard file.
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Table 6-6.  Specification of standard elements

Column

Concentration

Description

Displays the concentration for the element in the standard file. By
default, the concentration is set to 70. This default can be changed
and stored. See “Setting the Default Concentration” on page 6-38.

Recommendation for quantification standards is to prepare standards
at concentrations that cover the concentration range expected in the
samples.

Recommendation for internal standards is to use an internal standard
analyte which is not present in any of the samples, which has a similar
mass and ionization potential to the analyte to be corrected and is at a
concentration similar to the expected concentrations of analytes in the
sample.

Unit

Displays the concentration unit for the element in the standard file. By
default, the unit is set to ppb. This default can be changed and stored.
See “Setting the Default Concentration” on page 6-38.

Thermo Scientific

The commands of the Standards view of a Template are summarized in

Table 6-7.

Table 6-7.  Commands of the Standards view of a Template

Commands Description
- To create a new standard (for eQuant and
|:| trQuant also Internal Standard).
H To delete the selected standard(s).
To load all standards from the standard
‘l:j database.
To edit the default concentration. The Default
é Concentration of the isotopes in the solutions is

set to 10 ppb.

The accuracy of an analytical measurement is how close a result comes
to the true value. Determining the accuracy of a measurement usually
requires calibration of the analytical method with a known standard.
Internal standards are materials containing a known set of analytes (or
less commonly enriched isotopes of an analyte). Internal standards are
used to correct for instrumental drifts in sensitivity and sample specific
signal suppression or enhancement.

Quantification standards are materials containing a known
concentration of an analyte. They provide a reference to determine
unknown concentrations or to calibrate analytical instruments.
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Creating a New Standard

The quantification standard defined here can be selected and used in the
“Sample Definition for a Template” on page 6-117. When defining the
calibration standards in that section, dilution factors can be applied to
the standard.

Internal standards which are used for quantification are also created
here. Their definition as internal standards is done in the
Quantification view, see “Quantification” on page 6-62.

< To open the Standards view of a Template

-

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click E!; to select the Standards view.

Standards created in the Standards view of a Template (or LabBook) in
Experiment Editor are created for the current Template (or LabBook)
but can be saved to the global database.

For eQuant and trQuant Templates, it is possible to create internal
standards.

For rQuant Templates, isotope dilution standards can be created.

NOTICE Global database standards are created in the Configurator
applet “Standard Editor” on page 3-35. A

< To create a new standard

-

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click E!; to select the Standards view.
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5. Click oy to open the Add New Standard dialog.

6. For eQuant or trQuant Templates, click bty to open the
drop-down menu, see Figure 6-25.

Standards

Mews = 3 Delete () Load & De
|_a Standard L} T

4 Internal Stand

P B

Mew Standard

Create new standard

Figure 6-25. Creating a new standard

7. Click La Standard to open the Add New Standard dialog, see
Figure 6-26.

-

Add New Standard ==

Standard Mame: | | |

Standard Description: | |

[ Create standard from analyte list

[ Ok, || Cancel |

Figure 6-26. Add New Standard dialog

8. Enter the Standard Name.
9. Enter a Standard Description.

10. Select the check box Create standard from analyte list to create the
standard from the list of analytes.

NOTICE For tQuant Templates, it is possible to create a new standard
from the compound list as soon as the compounds have been defined. A

1. Click %]

12. Click elements in the periodic table to add or remove analytes.

13. Define the properties of the analytes as required.
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14. Click H to save the standard to your Template.

< To create a new internal standard

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click ﬂ to select the Standards view.

5. For eQuant or trQuant Templates, click nbicing to open the
drop-down menu, see Figure 6-25.

Standardz

ﬁqﬂ Load & Default !

d  Standard
a Internaljﬁndard ne Solution |
Mew Internal Standard

Create new Internal Standard

Figure 6-27. Creating a new internal standard

6. Click sl Internal Standard to open the Add New Standard
dialog, see Figure 6-26.

g

Add Mew Standard

Standard Mame: | |

Standard Dezcription: | |

| k. | | Cancel

Figure 6-28. Add New Standard dialog for internal standards

7. Enter the Standard Name.

8. Enter a Standard Description for the new internal standard.
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- Click [0 ]

10.

Click elements in the periodic table to add or remove analytes.

Define the properties of the analytes as required.

Click H to save the internal standard to your Template.

To create a new isotope dilution standard

-

Experiment

. Click Edter  to open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.
Be sure to select a Template with the Evaluation rQuant.

. Click E.-"; to select the Standards view.

. Click oy to open the Add New Standard dialog, see

Figure 6-26.

Add Mew Standard

-

(]

Standard Mame: | |

Standard D escription:; |

[7] Create standard from analste list

| QE. [ Cancel |

Figure 6-29. Add New Standard dialog

Thermo Scientific

. Enter the Standard Name.
. Enter a Standard Description.

. Select the check box Create standard from analyte list to create the

standard from the list of analytes.

. Click to add the file.

The new isotope dilution standard is added to the list on the left. An
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10.

11.

12.

13.

14.

empty page opens containing the table columns No, Element,
Concentration, Unit, Isotope 1, Isotope 2, Abundance 1,
Abundance 2 and Atomic Weight, and the periodic table of
elements with all available isotope information.

Click elements in the periodic table to add or remove analytes.

Select the isotope of interest from the drop-down list of column
Isotope 1.

Select the isotope of interest from the drop-down list of column
Isotope 2.

Define the properties of the analytes as required.

Click H to save the isotope dilution standard to your Template.

Loading a Standard from the Global Database

Setting the Default Concentration

2

*ge

*

It is possible to load global standards created in the Configurator tool to
your Template in Experiment Editor.

To load a standard from the global database

i

Experiment

. Click Editor o open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.

¢
. Click ‘-"i. to select the Standards view.

. In the Standards view, click alebong to open the Load Standard

dialog.

. Select a file from the list and click or double-click to

load the file.
The selected file is loaded to the Standards view.

For each Template in Experiment Editor, a default concentration for the
standards can be defined.
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< To set the default concentration

-

Experiment
1. Click Edter  to open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click t!; to select the Standards view.

5. In the Standards view, click thmiloiai

Concentration dialog, see Figure 6-30.

to open the Set Default

Set Default Concentration
Default Concentration : 10 ppm -
0K

Figure 6-30. Set Default Concentration dialog

6. Enter the new Default Concentration.

7. Click E] to display the list of unit.

8. Select a unit from the list and click [I

This default concentration is used for each new analyte added to the

table.

9. Click H to save this default concentration to your Template.

Existing standards can be edited and saved to your Template in
Experiment Editor.
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To edit an existing standard file

i

Expetirnent
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click E.!; to select the Standards view.

5. In the Standards view, click the standard to be edited.

. . Drefault
6. If required, change the default concentration iy .

7. Click the elements in the periodic table to add or remove analytes.

8. Click H to save your Template.

Deleting a Standard
Standards can be deleted from a Template in Experiment Editor.

< To delete a standard

-

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click E!; to select the Standards view.

5. In the Standards view, click the standard to be deleted.

6. Click Jiclein to delete the standard.

i
7. Click _ to confirm the message dialog.

8. Click H to save your Template.
The standard is deleted from the Template.
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Saving a Standard to the Global Database

Compounds (tQuant only)

Thermo Scientific

"

Standards that have been created in your Template in Experiment Editor
can be transferred to the global database.

% To save a standard to the global database

-

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
4. Click tl-"; to select the Standards view.

5. In the Standards view, right-click the standard to be saved to the
global database to open the context menu, see Figure 6-31.

M Delete
D Copy

|.:£'| Pass to global |

Figure 6-31. Standard context menu

6. Select Pass to global.
The standard is saved to the global database.

The Compounds view of a tQuant Template in Experiment Editor
allows you to define compounds for the measurement.
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Once Internal Standardization is activated in the Compounds view,
you can define compounds as Internal Standard, see Figure 6-32.

Compaunds
U Add Compound .. | Delete Internal Standardization

Compound Mame | Trace Auto Detect | Blank  Mor | Retention [z] | Tolerance [s] | Intemal Standard | Fit WA
p Azh Rz 1] 7 G . 0000 100000 |L|se az Interm. | = | Linear M
Do Bz 1) 7 27 0000 10.00 Lirzar M
Al Thbe 1] W 97,0000 10.00) Usze az Internal Standard Linear M
AsC Rhs 1) v 153.0000 10.0000 Lirear M
kb Bz 1) 7 4250000 10.0000 Lirear M
A Ras 1) v B70.0000 20,0000 Linear M

1 3

Figure 6-32. Compounds view for tQuant

The columns that define the properties of the Compounds are listed in
Table 6-8.

Table 6-8.  Columns to define Compounds in tQuant Templates

Column

Internal Standardization

Description

Activates the column Internal Standard.

Compound Name

Identifier automatically assigned with continuous number. Identifier
can be changed.

Trace

Analyte (isotope) trace used for the compound defined in the row. The
drop-down list includes all isotopes selected in the Analytes view.

Auto Detect

Automatically searches for peaks and applies properties as defined in
“Peak Detection (tQuant only)” on page 6-44.

Blank

Compound area in the chromatogram to be subtracted from all other
compounds.

Normalize Trace

Normalization of the compound trace with another analyte
(continuous internal standard correction). The trace used for
Normalization can only be selected here if defined in the Analytes list.

Retention [s]

Expected retention time of the compound.

Tolerance [s]

Search window for the compound; compound retention time
+/- Tolerance/2.

Internal Standard

Defined compounds can be selected as Internal Standards for
correction purposes. If Use as Internal Standard is selected from the
drop-down list, the background color of this row changes to green
when you click in another cell. In the rows of the other compounds,
the defined Internal Standard can then be selected from the
drop-down list in all cells of this column.
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Columns to define Compounds in tQuant Templates

Description

By default the calibration fit is set to Linear. All concentration
calibrations should be linear with the signal response in the iCAP Q
instrument.

In the rare case that a non-linear calibration is acquired, you can define
a 2nd Order calibration fit.

Weighting

By default set to None.

If Absolute SD is selected, absolute standard deviation is used to
weight the signals.

If Relative SD is selected, relative standard derivation is used to weight
the signals.

Forcing

By default set to No.
If set, defines whether the calibration curve should be forced through

the blank value (Blank) or through the origin of the coordinate system
(Zero).

Thermo Scientific

% To open the Compounds view of a Template

(2

Experiment
1. Click Editer o0 open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template with the Evaluation tQuant.

y
4. Click ‘-"; to select the Compounds view.

% To define compounds

-

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

y
4. Click ‘-"; to select the Compounds view in the Template.

b Add Compound

5. Click to add a line to the table.
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Peak Detection (tQuant only)

[

. Click

. Enter a name for the compound in the column Compound Name.

. Select a Trace for the compound from the drop-down list.

The check box for Auto Detect is selected by default.

. Enter an expected Retention Time if it is known.

This can also be performed once the chromatogram has been
acquired or when the LabBook is still running.

. Modify the default settings of the other columns if desired.

. Click H to save your Template.

To activate Internal Standardization

2

Experiment

. Click Edter o open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.

. Click E.!; to select the Compounds view in the Template.

Internal Standardization

Internal Standardization is activated.

. In the row of a compound, select Use as Internal Standard from the

drop-down menu for the column Internal Standard.

. In the rows of the other compounds, select the defined Internal

Standard from the drop-down list in all cells of this column Internal

Standard.

. Click H to save your Template.

For tQuant Templates only, the Peak Detection view in Experiment

Editor allows you to define Peak Detection and Integration Algorithms
for compounds to specify the content of an analyte. Furthermore, you
have the option to smooth the obtained chromatograms.
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Peak detection is applied to compounds if the check box Auto Detect is
selected for the compound in “Compounds (tQuant only)” on

page 6-41. The same peak detection properties are applied to all
compounds.

Smoothing, Peak Detection and Peak Filter parameters (see Figure 6-33)
can be defined.

Peak Detection

S moothing

[ Active

Mumber of Pointz : | 10 |

Mumber of Passes ; | 1 |

Smoathing bethod [Maving b ean "]

Peak Detection

Selected Integratar [ [CIS - ]

ICIS Baze Parameters ICIS Advanced Parameters

Bassline Window 5] 10 | Minimum Peak Wwidth [s]: K

Area Moise Factor : | 3] | bultiplet Besolution [=] : | 1

Peak Moize Factor | 10 | Area Scan window | 0

[] Constrain Peak width Area Taill Extension : | b

FPeak Height Percentage | 4] | [ Calculate Moize as FiMS

Tailing Factar : | 1 |

Peak Filter

birimum Peak Height [cpz] : | 1] |

kirirm Peak Area [cts] | 0 |

Figure 6-33. Peak Detection for tQuant

NOTICE If you do not wish to define Peak Detection, select None from
the drop-down list Selected Integrator. A

NOTICE All settings except instrument scan dependent parameters can
still be changed after measurement. A
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To open the Peak Detection view of a Template

i

Expetirnent

. Click Editor o open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.
Be sure to select a Template with the Evaluation tQuant.

y
. Click ‘..-J to select the Peak Detection view.

To define Smoothing in Peak Detection

-

Experiment

. Click Editor  to open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.
Be sure to select a Template with the Evaluation tQuant.

g
. Click ‘..-J to select the Peak Detection view in the Template.

. For Smoothing, select the check box Active to activate Smoothing.

The smoothing settings are applied to the traces.

. Enter the Number of Points.

Determines the number of points to be used to calculate the average
value.

. Enter the Number of Passes.

Number of times the smoothing algorithm is run.

. Select the Smoothing Method from the drop-down menu.

Mainly used is the smoothing method Moving Mean which uses the
rolling average of the given number of points.

. Click H to save your Template.

To define peak filter parameters

s

Experiment

. Click Edter  t0 open Experiment Editor.
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2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template with the Evaluation tQuant.

g
4. Click ‘-".. to select the Peak Detection view in the Template.
5. For Peak Filter, enter the Minimum Peak Height [cps].

Only peaks that meet this condition are automatically integrated.
6. For Peak Filter, enter the Minimum Peak Area [cts].

Only peaks that meet this condition are automatically integrated.

7. Click H to save your Template.

Defining ICIS Peak Detection Parameters

Peak integration and detection criteria for the ICIS (Interactive
Chemical Information System) peak detection algorithm are defined in
the Peak Detection view of a Template in Experiment Editor.

< To define ICIS Peak Detection parameters

-

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.
3. Open a Template as described in “Opening a Template” on

page 5-22.
Be sure to select a Template with the Evaluation tQuant.

g
4. Click ‘-‘J to select the Peak Detection view in the Template.

5. For Peak Detection, select ICIS from the drop-down list Selected
Integrator.
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The parameters for the ICIS integrator are displayed, see
Figure 6-34.

Peak Detection

FPeak Detection

Selected Integratar l ICIS

)

ICIS Baze Parameters

ICIS Advanced Parameters

B azeline \Window [z] : | 10
Arga Moize Factor | 5
Peak Moize Factor | 10

[7] Constrain Peak width

| Minimum Peak Width [s]: K |

| Multiplet Rresolution [3] K | |2

| Area Sean Window 0 |
#rea Tail Extension 5 |

Peak Height Percentage : | b

| [] Caloulate Woize as BMS

T ailing Factar : | 1

Figure 6-34. Peak Detection Integrator ICIS

6.

10.

11.

12.

For ICIS Base Parameters, enter the value for Baseline
Window [s] to review for a local minima.

. Enter the value for Area Noise Factor to determine the peak edge

after the location of the possible peak.
Valid range is 1 to 500.

. Enter the Peak Noise Factor to determine the potential peak signal

threshold.
Valid range is 1 to 1000.

. Select the check box Constrain Peak Width to limit the peak width

of a component during peak integration of a chromatogram
according to the values set for Peak Height Percentage and Tailing
Factor.

Enter the Peak Height Percentage.
The signal value must reach the given percentage above the baseline
before integration is turned on.

Enter the Tailing Factor to control how the tail of the peak is
integrated.

This factor is the maximum ratio of the tailing edge to the leading
side of a constrained peak.

For ICIS Advanced Parameters, enter the Minimum Peak
Width [s].
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Enter the Multiplet Resolution [s].
This is the minimum separation between the apexes of two potential
peaks and is used as a criterion for the separation.

Enter the value for Area Scan Window.

Enter the time on each side of the peak apex to be included in the
area integration. The valid range is 0 to 100 s. A value of 0 s specifies
that all scans from peak start to peak end are to be included in the
area integration.

Enter the value for Area Tail Extension.
Type the time past the peak endpoint to use in averaging the
intensity. The valid range is 0 to 100s.

Select the check box Calculate Noise as RMS if you wish to

calculate the noise according to the root mean square method.

Click H to save your Template.

Defining PPD Peak Detection Parameters

Peak integration and detection criteria for the PPD (parameter-less peak
detection) peak detection algorithm are defined in the Peak Detection
view of a Template in Experiment Editor without the need of entering
additional parameters.

0,
0‘0

Thermo Scientific

To define PPD Peak Detection parameters

-

Experiment

. Click Editor  to open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.
Be sure to select a Template with the Evaluation tQuant.

y
Click ‘-"; to select the Peak Detection view in the Template.
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5. For Peak Detection, select PPD from the drop-down list Selected
Integrator, see Figure 6-35.

Peak Detection

2

Peak Detection

Selected Integrator I PFD -

L |

Figure 6-35. Peak Detection Integrator PPD

6. Click H to save your Template.

Defining Avalon Peak Detection Parameters

6-50

Peak integration and detection criteria for the Avalon peak detection
algorithm are defined in the Peak Detection view of a Template in
Experiment Editor. This peak detection algorithm that has been
designed for chromatographic data and is also used for detectors other

than MS.

o
%

*

To define Avalon Peak Detection parameters

i

Expetirnent
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template with the Evaluation tQuant.

4. Click E!; to select the Peak Detection view in the Template.

5. For Peak Detection, sclect Avalon from the drop-down list
Selected Integrator.
The parameters for the Avalon integrator are displayed, see
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Figure 6-36.

Feak Detection

Peak Detection -

Selected Integratar Avalan -

Aywalon Parameters

Ata Detect |ritial Values

Start Thieshold ; 10 |
End Thieshold 5 | 1
Area Thieshold 100 |
PP Resolution K |
Bunch Factor: K |
Tension: K |

Figure 6-36. Peak Detection Integrator Avalon

6.

10.

Select the check box Auto Detect Initial Values.

Searches for the best values of initial events that detect peaks in the
data. When you select this check box, Avalon automatically
estimates the initial values for the detection of peaks based on the
data.

. Enter the value for Start Threshold and End Threshold.

Directly related to the RMS noise in the chromatogram, these values
control the fundamental peak detection.

. Enter the value for Area Threshold.

Controls the area cutoff. Avalon does not detect any peaks with a
final area less than the area threshold.

. Enter the value for PP Resolution.

The peak to peak resolution threshold controls how much peak
overlap must be present before two or more adjacent peaks create a
peak cluster. Peak clusters have a baseline drop instead of valley to
valley baselines. This option is specified as a percent of peak height
overlap.

Enter the value for Bunch Factor.

The Bunch Factor is the number of points grouped together during
peak detection. It controls the bunching of chromatographic points
during integration and does not affect the final area calculation of
the peak. The Bunch Factor must be an integer between 7 and 6. A
high bunch factor groups peaks into clusters.
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11. Enter the value for Tension.
Controls how closely the baseline should follow the overall shape of
the chromatogram. A lower tension traces the baseline to follow
changes in the chromatogram more closely. A high baseline tension
follows the baseline less closely over longer time intervals.

12. Click H to save your Template.

Defining Genesis Peak Detection Parameters

Peak integration and detection criteria for the Genesis peak detection
algorithm are defined in the Peak Detection view of a Template in
Experiment Editor.

o
%

*

To define Genesis Peak Detection parameters

i

Experiment
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template with the Evaluation tQuant.

)
4. Click ‘-r"i- to select the Peak Detection view in the Template.

5. For Peak Detection, select Genesis from the drop-down list
Selected Integrator.
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The parameters for the Genesis integrator are displayed, see
Figure 6-37.

Peak Detection

Peak Detection

Selected Integrator ; Genesiz

Genesiz Parameters

[] “alley Detection

[] Constrain Peak

Peak Height Percent : | 1]

Tailing Factar : | 1]

Expected Peak Half width: | 0

Calculate Moise az RS

Baze Moize Limit ; | 1]

kMin Scanz in Bazeline | 2

Eazeline Moise Rejection Factor : | 2 |
Percent Largest Peal ; | 1] |

| SN Thrsshold: 0 | |2

| Baze Signal to Moize Ratio : | 1] |

| Yalley Threshold : | I |
Walley Depth : | 1] |

| Peak Signal to Noise Ratio Cut OFf: | 50 |

| Background Update Rate : | 1] |

Figure 6-37. Peak Detection Integrator Genesis

Thermo Scientific

6.

10.

Select the check box Valley Detection.

Choose the valley detection approximation method to detect
unresolved peaks. This method drops a vertical line from the apex of
the valley between unresolved peaks to the baseline. The intersection
of the vertical line and the baseline defines the end of the first peak
and the beginning of the second peak.

. Select the check box Constrain Peak to limit the peak width of a

component during peak integration of a chromatogram according to
the values set for Peak Height Percentage and Tailing Factor.

. Enter the Peak Height Percent.

The signal value must reach the given percentage above the baseline
before integration is turned on.

. Enter the Tailing Factor to control how the tail of the peak is

integrated.
This factor is the maximum ratio of the tailing edge to the leading
side of a constrained peak.

Enter the value for Expected Peak Half Width.

This controls the minimum width that a peak is expected to have if
valley detection is enabled. With valley detection enabled, any valley
points nearer than the [expected width]/2 to the top of the peak are
ignored. If a valley point is found outside the expected peak width,
the peak is automatically terminated at that point.
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11.

12.

13.

14.

15.

16.

17.
18.
19.
20.

21

Select the check box Calculate Noise as RMS if you wish to

calculate the noise according to the root mean square method.

Enter the value for Base Noise Limit.

This is the parameter that controls how the baseline is drawn in the
noise data. The higher the baseline noise limit value, the higher the
baseline is drawn through the noise data. The valid range is 0.0 to
100.0.

Enter the value for Min Scans in Baseline.

This parameter is used to calculate a baseline. A larger number
includes more data in determining an averaged baseline. The valid
range is 2 to 100.0.

Enter the value for Baseline Noise Rejection Factor.

This factor controls the width of the RMS noise band above and
below the peak detection baseline. This factor is applied to the raw
RMS noise values to raise the effective RMS noise used by the
software during peak detection. Qtegra responds by assigning the
left and right peak boundaries above the noise and therefore closer
to the peak apex value in seconds. This action effectively raises the
peak integration baseline above the RMS noise level. The valid range
of this factor is 0.1 to 10.0.

Enter the value for Percent Largest Peak.

This limits the number of peaks submitted for further processing.
Qtegra discards any detected peaks with an intensity less than the
threshold percentage of the most intense peak.

Enter the value for SN Threshold.

The default value is 0.5 and the valid range is 0.0 to 999.0. Qtegra
calculates the signal-to-noise ratio using only the baseline signal.
Any extraneous, minor, detected peaks are excluded from the
calculation.

Enter the value for Base Signal to Noise Ratio.
Enter the value for Valley Threshold.
Enter the value for Valley Depth.

Enter the value for Peak Signal to Noise Ratio Cut Off.

Qtegra defines this signal-to-noise level as the top of the peak edge.
For example, if the signal-to-noise at the apex is 500 and the Peak
S/N Cutoff value is 200, Qtegra will define the right and left edges
of the peak when the S/N reaches a value less than 200. The valid
range is 50.0 to 10000.0.

. Enter the value for Background Update Rate.

Qtegra periodically recalculates the representative background signal
it uses for background subtraction. This is to compensate for the
possibility that the height of the background might change over the
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course of a run. The Background Update Rate is the time interval in

minutes between these recalculations. The valid range is 0.5 to
10.0 min.

22. Click H to save your Template.

Parameters
For rQuant and trQuant Templates, the Parameters view in Experiment
Editor is provided to specify further settings.
For trQuant Templates, the Parameters view (see Figure 6-38) shows a
table with the analytes defined for this Template.

Parameters

|nternal Standardization active

Analpte  Meazurement Mode  Quantify  Intemal Standard | Fit Type YWieighting  Farcing Uze for Semilluant

137Ba | STD Yes Linear Maone Blarik. Yes
223Ra  STD ez Linear Hone Blank. Tez
223F | 5TD Yes Linear Mone Blarik, Yes

Figure 6-38. Parameters for trQuant

For rQuant Templates, the Parameters view lists the selected isotopes
and their natural abundances, see Figure 6-39.

Farameters
Mo Element | |zotope 1 |zotope 2 Abundance 1 Abundance 2 | Atomic W eight
P 1 LCu E3Cu EACu E317 3083 E3.5456
2 | Hi 174Hf 17aHF 01g2 27297 1734864
3 5n 1145n 1185h [.E5 2422 1187102
4 | Mi BaMi E1Mi Ba.27 113 R3.EEYE
5 Fe SdFe BEFe 5.8 Nn.72 55,8468

Figure 6-39. Parameters for rQuant Template with isotopes and their abundance

The values included in this table contain the natural isotopic
abundances of the measured elements.
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To open the Parameters view

i

Expetirnent

. Click Editor o open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.
Be sure to select a Template with the Evaluation rQuant or trQuant.

. Click E!; to select the Parameters view of the Template.

To activate and define Internal Standardization for trQuant Template

-

Experiment

. Click Editor  to open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.
Be sure to select a Template with the Evaluation trQuant.

. Click E.!; to select the Parameters view in the Template.
. Select the check box Internal Standardization active.

. In the column Internal Standard, select Use as Internal Standard

from the drop-down list, see Figure 6-40.

Parameters

fGa | 5TD
285 | 5TD
93Mb | STD
105Pd | STD
137Ba  S5TD
223Ra  STD
223F | 5TD

Analyte  Meazurement Mode

| Intemal Standardization active

Cluantify  Internal Standard  Fit Type Wweighting | Forcing Iz for Semilluant
Tes = | Linear More Blark Tes
Linear More Blark Tes
Usze az Internal Standard | Linear Mone Blank ez
Tes Linear More Blark Tes
Tes Lirar M ote Blark Tes
Tes Lirear Mane Elank. Tes
Tes Linear More Blark Tes

Figure 6-40. Parameters for trQuant Template with drop-down Internal Standard
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The value for Quantify is set to No and the color of the entire row
changes to green, see Figure 6-41.

Parameters

flGa 5TD
gesr | 5TD
e 5TD
105Pd | 5TD
137/Ba | 5TD
223Ra | 5TD
223k ETD

¥ Intermal Standardization active

Analpte  Measurement Mode  Cuantify

Mo

ez
Yes
Yes
ez
Yes
Yes

Internal Standard
Ilze ag |ntemal Standard

Fit Type
Lirear
Lirear
Lirear
Liriear
Linear
Lirear
Lirear

"wheighting | Forcing

MHone
MHaone
MNone
Mone
Mone
MHone
MHone

Blank
Blatk
BElank
Blank
Blanik
Blank
Blank

Ize for Semil
Tes
ez
Tes
Tes
Yez
Yes
ez

Figure 6-41. Parameters for trQuant Template with defined Internal Standard

7. Select a value for Fit Type from the drop-down list, see Figure 6-42.

Parameters

fGa  5TD
Besr | 5TD
a3Mb | 5TD
105Pd | 5TD
137Ba | E5TD
223Ra | 5TD
223k | E5TD

¥ Intermal Standardization active

Analyte  Meazurement Mode  Quantify

Mo

ez
Yes
Yes
ez
Yes
ez

Internal Standard
I1ze ag Intemal Standard

Fit Type
Linear

M one

Linear |= | Mone

Lirar
2nd Order
Linear
Linear
Lirar

Mone

Mone =

Maone
M one
Mane

“Weighting  Forcing

Blark
Blank:
Blark
Blark
Blank:
Blark
Blark

I1ze for Semilluant

Tes
ez
Tes
Tes
ez
Tes
Tes

Figure 6-42. Parameters for trQuant Template drop-down Fit Type

Thermo Scientific
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8. Select a value for Weighting from the drop-down list, Figure 6-43

Figure 6-37.

Parameters

fGa STD
285 | 5TD
3aMb | STD
105Pd | STD
137Ba | 5TD
223Ra | STD
223k 5TD

Analyte  Meazurement Mode

| Internal Standardization active

[luantify
Mo

Tes
Tes
Tes
ez
Tes
Tes

Internal Standard  Fit Type

Ilze az Intemal

Linear
Linear
Lirzar
Linear
Linear
Linear
Linear

“Wwheighting | Farcing

Maone |= | Blank

Mone

Abzolute 5D

Relative 5D
Mone
MNone
Mone

Blark
BElank
Blark
Blank.
Blark
Blark

Uze for Semilluant
Tes
ez
Tes
es
ez
es
es

Figure 6-43. Parameters for trQuant Template drop-down Weighting

9. Select a value for Forcing from the drop-down list, see Figure 6-44.

Parameters

Analyte  Meazurement Mode
flGa  5TD
g85r | 5TD
93Mb | STD
106Pd | 5TD
137Ba  5TD
223Ra S5TD
223F | 5TD

| Internal Standardization active

[luantify
Mo

Tes
Tes
Tes
ez
Tes
Tes

Internal Standard  Fit Type

Ilze az Intemal

Linear
Linear
Lirzar
Linear
Linear
Linear
Linear

“Wwheighting | Farcing

MHone
Maone
Mone
Mone
Mone
MHone
Mone

Ilze for Semibluant

Blank = |es

Mo
ZEer
Blark
Blank.
Blark
Blark

ez
Tes
es
ez
es
es

Figure 6-44. Parameters for trQuant Template drop-down Forcing
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10. Select a value for Use for SemiQuant from the drop-down list, see

Figure 6-45.

Parameters

flGa 5TD
gesr | 5TD
e 5TD
105Pd | 5TD
137/Ba | 5TD
223Ra | 5TD
223k ETD

¥ Intermal Standardization active

Analpte  Measurement Mode  Cuantify

Mo

ez
Yes
Yes
ez
Yes
Yes

Internal Standard  Fit Type Yweighting  Forcing IJze for Semilluant

se as Intermal Linear MHone Blark es -
Linear MHaone Blarik Ma
Linear MHore Elank:, Yes
Lirear Mone Blarik ez
Linear Mone Blank. ez
Lirear MHone Blark es
Linear Mone Blarik es

Figure 6-45. Parameters for trQuant Template drop-down Use for SemiQuant

Thermo Scientific

. Click H to save your Template.

To define isotopes in rQuant Template

2

Experiment

. Click Editor  to open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.
Be sure to select a Template with the Evaluation rQuant.

Click tl-"; to select the Parameters view in the Template.
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5. For each element row, select a value for Isotope 1 from the
drop-down list, see Figure 6-46.

Farameters
Mo Element  lzotope1 | lzotope 2 Abundance 1 Abundance 21 Atomic ‘weight
1 LCu BICu |+ | B5Cu B317 3083 £3.5456
2 | Hf EaCu 178HF 0162 27297 178, 4864
3 Sn E5Cu 1185n 0.E5 24 22 118.7102
4 | HMi BaMi E1Mi B8 27 1.13 AA8.6878
5  Fe BdFe BEFe 5.8 91.72 55,8468

Figure 6-46. Parameters for rQuant Template drop-down Isotope 1

6. For each element row, select a value for Isotope 2 from the
drop-down list, see Figure 6-47.

Parameters
Mo Element  lzotope 1 | lzotope 2 Abundance 1 Abundance 2 Atomic Yeight
1 LCu B3Cu BECu = | B3T 3083 £3.5456
2 | Hf 174HF EICu 0162 27297 178, 4864
3 Sn 1145n ESCu 0.65 24 22 1187102
4 | Mi BaMi E1Mi B8 27 1.13 RB.ES78
5 Fe SdFe SEFe 5.8 91.72 55,8462

Figure 6-47. Parameters for rQuant Template drop-down Isotope 2

Regions (trQuant only)

7. Click H to save your Template.

For trQuant Templates only, with the Regions view in the Experiment
Editor tool you can define different time windows for certain regions of
interest whose averaged signal is used for the subsequent data evaluation.
Different time windows can be defined for regions like gas blank or
ablation in experiments dealing with, for example, a coupling to a laser

ablation system.
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The Regions view (see Figure 6-48) allows you to define regions.

Fegions

Redgion name Blank name | Start [z] End [=] [uantify
regiar 10.0000 30,0000

b region? 40,0000 80,0000

Figure 6-48. Regions for trQuant

< To open the Regions view

-

Experiment
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template with the Evaluation trQuant.

4. Click E!; to select the Regions view in the Template.

< To add a row to the Regions table

(2

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template with the Evaluation trQuant.

4. Click E.-"; to select the Regions view in the Template.
o 0 add
5. Click in the Toolbar of the Template to add a row to the
table.
6. Click in the cell Region name and enter a name.

7. Select a region for Blank name if appropriate.
The averaged signal of the selected region will be subtracted from
the corresponding region in Region name.
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Quantification

8. Select the check box Quantify if appropriate.

9. Adjust the settings in each row as appropriate.

10. Click H to save your Template.

The Quantification view of a eQuant or aQuant Template in the
Experiment Editor tool allows you to set the calibration and
quantification strategy for each analyte.

All analytes selected in the Analytes view are shown in the

Quantification view, see Figure 6-49.

Cluantification

o | Uze Quality Contral

| Internal Standardization active

Analyte  Meazurement Mode | Quantify  Internal Standard Fit Type “weighting  Forcing Iz for
B9Co  STD Mo Lze as Internal Standard Linear Blank:. ez
97Tc  STD ez Linear Mohe Blank: Ve
111Cd | 57D Yes Linear MNore Blark Tes
186Re  STD ez Linear M ore Blarnk. ez
4 I 3

|5 Recovery

L waring lirnit [5]: aa Lo Failure lirit [%]: s
High warning it [%]: 120 High failure limit [%]: 125

Figure 6-49. Quantification for eQuant and aQuant

The check box Use Quality Control is only available for eQuant
Templates and enables the Quality Control Method Parameter of
Qtegra, see “Quality Control (eQuant only)” on page 6-69.

The check box Internal Standardization active in the Quantification
view must be selected if you wish to set internal standards for the

measurement.

If an internal standard is used, warning limits and failure limits of its
recovery in percent can be entered into the fields of the IS Recovery
pane at the bottom of the page. This Internal Standard Test can also be
found on the Quality Control page, see “Internal Standard Test” on

page 6-77.
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The parameters that can be defined for the Quantification table are
summarized in Table 6-9.
Table 6-9.  Parameters of Quantification table

Column Description

Analyte Displays analytes selected in the analytes view (see “Analytes” on

page 6-15).

The analytes are listed in ascending order according to atomic mass.

Measurement Mode Shows the measurement mode defined for this analyte.

Quantify Defines whether this analyte is to be quantified or not.
Yes is automatically selected for all elements in the analyte list of the
acquisition parameters.

No is displayed for analytes that have been selected as internal
standards in the Internal Standard column. They are removed from
the list of Quantified isotopes.

No is also displayed for any analyte that has been selected from the
Molecule section, for example, doubly charged ions, oxides,
background ions. See “Analytes” on page 6-15.

Internal Standard Once Internal Standards are defined they are added to the drop-down
list of the cells in the Internal Standard column. The operator may
define any internal standard isotope desired.

If Use as Internal standard is selected, this row is shown with a green

background.

Use Interpolation enables a linear regression between two
enshrouding internal standards that corrects the observed intensity of
the analyte. If only one internal standard was chosen, Qtegra
automatically selects the internal standard with the mass closest to the
analyte.

Fit Type By default the calibration fit is set to Linear. All concentration
calibrations should be linear with the signal response in the iCAP Q
instrument.

In the rare case that a non-linear calibration is acquired, you can define
a 2nd Order calibration fit.

Weighting By default set to None.

If Absolute SD is selected, absolute standard deviation is used.

If Relative SD is selected, relative standard derivation is used.
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Table 6-9.  Parameters of Quantification table

Column Description

Forcing No forcing for the calibration.
If Zero is selected, the calibration is forced through zero.
If Blank is selected, the forcing of the calibration is set to run through
the blank. Default setting is Blank.

Use for SemiQuant Allows rough estimation of the content in the sample.

Default setting is Yes for analytes that are quantified with a
concentration quantification standard.

All signal responses from the analytes selected are plotted on a
semi-quant calibration graph as a function of mass. This way a rough
concentration of analytes not present in the standards used for external
calibration can be obtained (if at least three semiquant providers have
been defined and the mass of the unknown analyte lies between the
defined analytes).

If No is selected, this analyte is not used as semi-quant provider.

2
*

2
o

2
*

To open the Quantification view

s

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template with the Evaluation eQuant or aQuant.

y
4. Click ‘--"i. to select the Quantification view in the Template.

To set the quantification parameters

-

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

)
4. Click ‘--"i- to open the Quantification view in the Template.
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11.

12.

13.

14.

15.

16.

17.
18.

19.
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. Select the check box Internal Standardization active to activate

internal standards for the measurement.

. Click '™ in the cell of the column Internal Standard to open the

drop-down list.

. Select Use as Internal Standard to define this analyte to be used as

internal standard.
In the column Quantify the value is automatically set to No. This
isotope will not be quantified.

. In the rows of the other isotopes, select the defined Internal

Standard from the drop-down list in all cells of this column Internal

Standard.

. Select Use Interpolation to enable a linear regression between two

enshrouding internal standards that corrects the observed intensity
of the analyte.

Click '™ in the cell of the column Fit Type to open the drop-down

list and select a value.
Click '™ in the cell of the column Weighting to open the
drop-down list and select a value.

Select Absolute SD to weigh each point by the standard deviation of
the analyte.

Select Relative SD to weigh each point by its standard deviation
relative to the mean value.
Click '™ in the cell of the column Forcing to open the drop-down

list.

Select Zero to define that calibration is forced through zero for this
analyte.

If you select Blank, the calibration is set to run through the blank
for this analyte.

Click '™ in the cell of the column Use for SemiQuant to open the
drop-down list.

Select Yes to select the analyte as semi-quant provider.

Repeat for all analytes or use the fill-down option to apply a setting
to more than one analyte.

Click H to save your Template.

The new parameters are saved to the Template.
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Ratios
= The Ratios view of a eQuant, aQuant and tQuant Template in the
' Experiment Editor tool allows you to define isotopic, elemental or
I‘ compound ratios for the measurement.
For aQuant and eQuant Templates, the Ratios view shows a table with
the isotopes selected for this Template, see Figure 6-50.
R atios
Mo Fiatio | zotope 1 |zotope 2
1 ba L T a1 o] b0 4k
2 92Ma ¢ I6Ma I2Ma 96
P |3

Figure 6-50. Ratios for aQuant Template

For tQuant Templates, the Ratios view shows a table with the
compounds selected for this Template, see Figure 6-51.

R atios
Mo Fatio Compound 1 Compound 2
1 C1/c2 C1 Ca
2 C3/C C3 1
P |3 c2/C4 C2 EE# -
4

Figure 6-51. Ratios for tQuant Template

The parameters that can be defined for the Ratios table are summarized
in Table 6-10.

Table 6-10. Columns of Ratios table

Column Description

No Automatically assigned number in ascending
order.

Ratio Displays the ratio of columns Isotope 1 and

Isotope 2 (eQuant and aQuant Templates) or
Compound 1 and Compound 2 (tQuant
Template).
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Table 6-10. Columns of Ratios table

Column Description

Isotope 1 First isotope or compound to be selected for Ratio
or (numerator).

Compound 1 All isotopes/compounds selected for this Template

in the Analytes view are displayed in the
drop-down list.

Isotope 2 Second isotope or compound to be selected for
or Ratio (denominator).
Compound 2 All isotopes/compounds selected for this Template

in the Analytes view are displayed in the
drop-down list.

< To open the Ratios view

-

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.
3. Open a Template as described in “Opening a Template” on
page 5-22.

Be sure to select a Template with the Evaluation eQuant, aQuant or
tQuant.

y
4. Click ‘-"; to select the Ratios view in the Template.

% To define isotope ratios (aQuant and eQuant)

-

Experiment
1. Click Edter  to open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4
4. Click F_,..'i. to open the Ratios view in the Template.

5. Click '™ in a cell of the column Isotope 1 to display the list of
available isotopes.

6. Select an isotope or compound for column Isotope 1.
The isotope selected in column Isotope 1 is the numerator in
column Ratio.
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2
o

. Click '~ in a cell of the column Isotope 2 to display the list of

available isotopes.

. Select an isotope for column Isotope 2.

The isotope selected in column Isotope 2 is the denominator in
column Ratio.

The ratio of both isotopes is displayed in the column Ratio.

. Click H to save your Template.

To define compound ratios (tQuant only)

-

Experiment

. Click Edter  to open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.

y
. Click ‘..-J to open the Ratios view in the Template.

. Click '™ ina cell in the column Compound 1 to display the list of

available compounds.

. Select a compound for column Compound 1.

The compound selected in column Compound 1 is the numerator
in column Ratio.

. Click '™ ina cell in the column Compound 2 to display the list of

available compounds.

. Select a compound for column Compound 2.

The compound selected in column Compound 2 is the
denominator in column Ratio.

The ratio of both compounds is displayed in the column Ratio.

. Click H to save your Template.

To delete rows

-

Experiment

. Click Edter o open Experiment Editor.
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2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
4. Click -ﬂ; to open the Ratios view in the Template.

5. Right-click the cell at the beginning of a row.

A context menu opens, see Figure 6-52.

Delete Selecked Rows

Fit: cells to grid

= E

Fit cells ko cankent
Copy Selected Rows  Chrl4+C

Expart ko Excel

Figure 6-52. Ratio table context menu

6. Select Delete Selected Rows.

7. Click Yes to delete the selected row.

8. Click H to save your Template.

Quality Control (eQuant only)

— For eQuant Templates only, the Quality Control view in the

' Experiment Editor tool allows a full quality control (QC) methodology.
QC samples interspersed at strategic points in a batch of samples are
used to gauge how well the instrument and the analytical method are
performing.
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The Quality Control view of the eQuant Template in Experiment
Editor, see Figure 6-53, allows you to set quality control tests for the

measurement.

Cluality Control Tests T ezt details for CCB

J New 7 Delete I-] Edit detection limits Mumber af analvte failures to generate a QC failure; 1 e

Narne Description Mumber af analyte warnings to generate a GQC Failure: 1 e
Blank Tests
CCE Continuing Calibration Blank IF thiz QIC fail: [Ignu:ure and continue from the nest sample
ICB Initial Calibration Blank IF thiz GIC fail: again [Ignnre and continue from the nest sample
MTE temaory Test Blank
PRE  Preparation Blank IF this GQIC fails a final time [Igr‘n:nre and continue fram the nest sample

Calibration T ests

Test Parameters

Co Continuing Calibration “erification Enabled  Analte Warning Limnit F ailure Limnit
It Imitial Calibration Y enfication o BACo [STDY 1 2
LCS Labiaratary Contral Standard W 118IR [STD] 1 2
[ACs [uality Control Standard J FLI[STD 1 2
Paired S ample Tests W 140Ce [STD] 1 2
_ v 2098 [STD) 1 2
DuUP Duplicate 7 2380 [5TD] 1 5

SER Serial Dilution
Spike Tests

LFE Labaratary Fortified Blark,
b5 Matrx Spike

PDS Post Digestion Spike
Internal Standard Test

ST Internal Standard Test

4 n 3

Figure 6-53. Quality Control page of eQuant Template in Experiment Editor

NOTICE This method parameter only becomes available after the check
box Use Quality Control has been selected in the parameter
“Quantification” on page 6-62. A

< To open the Quality Control view

%

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.
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3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template with the Evaluation eQuant.

4. Select the check box Use Quality Control in Quantification.
5. Click tl-"; to select the Quality Control view in the Template.
In Experiment Editor, the Quality Control method parameter of the

eQuant Template offers several types of blank verification, see

Figure 6-54.

[uality Control Testz

Y Mew 0 Delete

I arme Dlezcription
Blank Tests

CCRB Continuing Calibration Blank:
ICE Initial Calibration Blank.

MTE bemory Test Blank

FRE Preparation Blark
Calibration Tests

CCw Continuing Calbration Wernfication

ICW Imitial Calibration Werification

LCS Labaratary Cantral Standard

GCS Cuality Control Standard
ﬂred Sample Tests

DUF Duplicate
4 n 3

| Test details for CCE
é Mumber of analyte failures to generate a LT failure: 1 =
- Humber of analyte wamings to generate a QC Failure: |1 =
[f thiz QIC failz [Ignu:ure and continue from the nest zample
1 If thiz QC failz again [Ignare ahd continue from the nest zample
) [f thiz QT failz a final time [|gr‘||:|re and continue from the nest sample

T est Parameters

Enabled  Analyte Wwharning Limit | Failure Limit
" B9Co [STOY 1 2
" 1180 [STD) 1 2
¥ FLi[STD) 1 2
" 140Ce [STD) 1 2
" 209Bi [STD) 1 2
~ " 238U [5TD) 1 2

Figure 6-54. QC settings for blank verification

Thermo Scientific

Anywhere in the sample list, blanks can be analyzed and checked to see
if the instrument background for the analyte has drifted either up or
down.

The Blank Test types limits are based on contract required detection
limits (CRDLs). The warning and failure QC limits are based on
multiples of the set limits. The analyte will fail if the calculated value is
above the failure limit.
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The Blank Tests available for blank verification are summarized in
Table 6-11. The last two columns show typical QC requirements of the

US EPA.
Table 6-11. Quality control blank tests
Test Description Purpose Frequency Limits
type
CCB  Continuing Calibration a continuing periodic check after each calibration <3 x IDL
Blank on the signal at blank levels  and every 10
samples
ICB  Initial Calibration Blank initial check of signal at after initial <3xIDL
blank level calibration
MTB Memory Test Blank checks the level of memory  user definable user definable
(or carry over) of a high
concentration sample into
the subsequent sample
PRB  Preparation Blank checks the sample required for each <3xIDL

(LRB in Method 200.8) preparation methodology for batch of samples
possible contamination

Warning and Failure Limits

The failure and warning limits are multiples of the detection limit, for
example, if the detection limit is at /0 ppt, the warning might be at a
blank concentration of 1.5 times the detection limit and the failure limit
might be at 3 times the detection limit, in this case /5 and 0 ppt
respectively.
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In Experiment Editor, the Quality Control method parameter of the

eQuant Template offers several types of calibration verification, see
Figure 6-55.

Cuality Control T ests

T est details for LCS

] Mew L Delete

rE

H Mumber af analvte failures to generate a QC failure; 1

Ak

M arne Dezcription
Blank Tests

CCE Continuing Calibration Elank,
ICE Imitial Calibration Blank.

MTE Memomny Test Blank

FRE Preparation Blark
Calibration Tests

Co Continuing Calibration Y erfication

ICW Imitial Calibration Werification

LCS Laboratary Control Standard

[CS [uality Contral Standard
ﬂred Sample Tests

DuUpP Duplicate
SER Senal Dilution
Spike Tests
4 I 3

3

Mumber of analyte warnings to generate a QC Failure: 1

L1

If thiz CIC failz [Ignu:ure and continue from the next zample

If thiz CIC failz again [Ignnre and continue from the nest sample

If thiz QI Failz a final time [Ignare ahd continue fram the nest zample

Test Parameters

Enabled Analyte  Low Failure  Low ' arn  High ' aming  High Failure

v 118In | il a0 120 1251
) 140Ce il a0 120 125
v 203Ei [ il a0 120 125
v 2380 | 75 an 120 125
) 53Ca | il a0 120 125
v FLisT il an 120 125

Figure 6-55. Table of QC settings for external calibration verification

Thermo Scientific

Standards of known concentration, usually in the mid dynamic range of
the calibration, are dispersed within the samples to check if the
concentration calibration is still valid.

Each individual test is associated with a standard in the Sample
Definition section and can be defined in the QC section with relative
warning or failure limits, and the number of QC failures or warnings to
generate a QC failure.
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The Calibration Tests available for the external calibration verification

are summarized in Table 6-12. The last two columns show typical QC
requirements of the US EPA.

Table 6-12. Quality control calibration tests

Test Description Purpose Frequency Limits
type
CCV  Continuing Calibration a continuing periodic check  after each calibration 90-110 %
Verification on accuracy and drift and every 10
samples
ICV  Initial Calibration checks the calibration against after initial 90-110 %
Verification a second calibration source  calibration

LCS  Laboratory Control checks the accuracy of the every 20 samples 80-120 %

Sample entire analytical process (6020A 2007)
30-70 %
(ism 12d 2010)
QCS  Quality Control checks the accuracy of the once per batch +10%
Standard entire analytical process (Method 200.8)

Warning and Failure Limits

For each analyte the lower and higher warning and failure limits can be
set individually. A QC failure and a QC warning are different, the
warning limit is always set to tighter specifications than the failure limit.
If the QC exceeds the warning limits, a QC warning will be generated
and a certain number of consecutive QC warnings for a particular
analyte will then lead to a QC failure. If the QC test of the analyte gives
results outside the QC failure limits, it will become an instant failure; if
results are within the warning limits, the analysis carries on until it
reaches the number of successive warnings specified for that QC test
type and analyte. The next time it is outside the QC warning limit, it
will then become a failure. If the QC value for the warning analyte in
that QC test type passes the next test, the counter is reset to zero and the
analysis continues. If warning limits are not required, they should be set
to the same as the failure limits.
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In Experiment Editor, the Quality Control method parameter of the
eQuant Template offers several types of Paired Sample Tests, sce

Figure 6-56.

T est details for DLIF

Cuality Control T ests
] Mew L Delete

rE

H Mumber af analvte failures to generate a QC failure; 1

Ak

M arne Dezcription

CCy Continuing Calibration Yerfication

[T Initial Calbration Yenfication

LCS Laboratory Control Standard

[CS [uality Contral Standard
ﬂred Sample Tests

DUpP Duplicate
SER Senal Dilution
Spike Tests

LFE Laboratom Fortified Blank
kS b atris S pike

PDS Post Digestion Spike
Internal Standard Test

IST |nternal Standard Test

4 1] 3

4
ik

Mumber of analyte warnings to generate a QC Failure: 1

If thiz CIC failz Ilgnu:ure and continue from the next zample

If thiz CIC failz again Ilgnnre and continue from the nest sample

If thiz QI Failz a final time Ilgnare ahd continue fram the nest zample

Test Parameters

Enabled | Analyte Liit  Low Fail  Low YWarmine  Highw®  High F
& BACa [S5TD) 100 75 an 120 125:

= 7 118In [STD) 100 7h a0 120 125
7 FLISTD) 100 7h an 120 125

v 140Ce [STD) 100 ih an 120 125

v 209Bi [STD) 100 7h a0 120 125

v 238U [5TD) 100 7h a0 120 125

Figure 6-56. Table of QC settings for paired sample

Thermo Scientific

Paired samples are used to assess the method-reproducibility between
two defined samples. The QC software will monitor the first defined
sample and determine if the second sample is significantly above or
below user-defined recovery limits.

In order to do an analytically meaningful comparison between the two
samples, the concentration in the original sample must be at least a
certain multiple of the detection limit, for example, 200 times higher.
The software will not perform the test if the sample is too close to the
detection limit, as it would only lead to excessive failure generation.
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The Paired Sample Tests available are summarized in Table 6-13. The
last two columns show typical QC requirements of the US EPA.

Table 6-13. Quality control paired sample tests

Test
type

DUP  Duplicate

Description

Purpose Frequency

1 per 20 samples per

matrix

checks the reproducibility of
results by analyzing an
unknown sample in duplicate

Limits

+20 % RPD

SER  Serial Dilution checks for matrix effects by 1 per 20 samples per +10 % of the
assessing the variation of matrix original undiluted
result for an unknown result after dilution
sample before and after correction
dilution

Warning and Failure Limits
The same rules as for other QC tests apply for setting the lower and
higher warning and failure limits.

Spike Recovery

In Experiment Editor, the Quality Control method parameter of the
eQuant Template offers several types of Spike Tests, see Figure 6-57.

[uality Control Tests

T est details for LFE

FE

] Mew 7 Delete
M amne D ezcription
CCw Continuing Calibration Werif

| Iritial Calibration Y erificatior
LCS Laboratory Control Standare
[ACcs [uality Control Standard
_F‘aired Sample Tests
DuUpP Duplicate
SER Senal Dilution
_Spike Tests
LFE Laboratory Fortified Blank.
kx5 b atriw S pike
FOS Pozt Digestion Spike

Internal 5tandard Test

4 i 3

il

Mumber of analyte failures to generate a GC failure: 1

MHumber of analyte warnings to generate a QC Failure: 1

£l

L1

If thiz QT failz

Ilgnnre and continue from the nest zample

[ thiz QC failz again

Ilgnn:nre and cantinue fram the nest zample

[F thiz QC failz a final time Ilgnnre and continue from the next sample

T est Parameters

Enabled  Analyte

Clualifier  Low Fal | Low % aring  High 'wfami | High Fail

v 59Ca (STD) 100 A a0 120 125
v 18R [STD) 100 i) a0 120 125
7 FLI[STD) 100 75 a0 120 125
v 140Ce [STD 100 A a0 120 125
v 20981 [STD) 100 i) a0 120 125
v 238U [STD) 100 A a0 120 125

Figure 6-57. Table of QC settings for spike recovery

6-76

iCAP Q Software Manual (P/N 1288010, Revision B)

Thermo Scientific



Templates
Method Parameters

Spike recovery samples are used to determine the recovery of a known
addition of analyte to a particular sample.

Three different Spike Tests are available. The last two columns in
Table 6-14 show typical QC requirements of the US EPA.

Table 6-14. Quality control spike recovery

Test Description Purpose Frequency Limits
type
LFB  Laboratory Fortified checks the recovery of every 20 to 30 85-115%
Blank analytes at a level close to the samples (Method 200.8)
detection limit
MXS  Matrix Spike checks the recovery of a spike  every 20 samples 80-120 %
in the sample matrix (6020A 2007)
30-70 %
(ism 12d 2010)
PDS  Post Digestion Spike checks the recovery of 1 per 20 samples per  75-125 %

analytes spiked into an
unknown sample after
preparation (digestion)

matrix

Internal Standard Test

Warning and Failure Limits

The same rules as for other QC tests apply for setting the lower and
higher warning and failure limits.

In Experiment Editor, the Quality Control method parameter of the
eQuant Template offers an Internal Standard Test, see Figure 6-58.

[uality Contral Testz

T est details for 15T

Mew % Delete H

I arme Description -

SHIRG 1 T3

LFE Laboratom Fi

=S M atrix Spike

PDS Post Digestion

Internal Standard Te:|

IST |nternal Stanc - .
1 ! 3

Internal Standard Test enabled

Lo " arming Lirmit [%] an

High *arning Limit [%] 120

Lows Failure Limit [%)

High Failure Limit [%]

75

125

Figure 6-58. (Quality control test details for IST

Thermo Scientific

If an internal standard is used, warning limits and failure limits of its
recovery in percent can be entered.
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Quality Control Failure Rules

NOTICE The Internal Standard Test can also be found in the
Quantification view, in the field of the IS Recovery pane at the bottom
of the view, see “Quantification” on page 6-62. A

Failure rules for QC tests are defined in the method parameter Quality
Control of the eQuant Template in Experiment Editor, see Figure 6-59.

T est details for CCE

Humber of analyte failures to generate a GG failure; 1 =

Mumber of analyte warnings to generate a QC Failure; 1 =

[f this QT failz [Ignnre and continue from the next zample v] W tirnes
[F thiz GIC fail: again [Ignnre and continue from the nest sample v] W tirnes
[f this QC failz a final time [Ignnre and continue from the next zample v] 1 4 times

Test Parameters

Enabled  Analyte W arming Lirnik
" 137Ba
7 285
v A0Er
" 105Pd
¥ 115N

Failure Lirnit

R A S Y
| S R S B S B L R

Figure 6-59. Quality control details and parameters for CCB

In the first part of Test details, the number of failures can be defined,
see Table 6-15.

Table 6-15. Settings for number of failures

Parameter

Number of analyte failures to
generate a QC failure

Description

To define how many analytes must fail before the flag message is
generated.

Recommended setting: 1

Number of analyte warnings to
generate a QC failure

The number of successive warnings to generate a QC failure can be set
separately. This defines the number of successive warning states for an
analyte in a given QC sample type to go through before becoming an
absolute failure.

Recommended setting: 3
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Table 6-16. Settings for failure rules
Action

Ignore and continue from the next
sample

Templates
Method Parameters

When the QC test fails, there are a number of options that can be
defined individually in the second part of Test details in the case that:

*  The QC fails
*  The QC fails again
*  The QC fails a final time

The options available are listed and explained in Table 6-15.

Description

This action ignores that a QC failure has been registered and
continues acquiring the sample list.

Rinse and repeat test

This action repeats the test after a rinse step has been performed. A
failed QC will automatically trigger an identical copy of the QC
sample to be inserted into the sample list after the failed QC. This step
will be repeated once.

Recalibrate, recalculate and reacquire
from a named sample

Upon QC failure this action will automatically insert a copy of the
calibration block and the QC sample immediately after the failed QC
sample. A QC pass from the repeated tests will then allow the sample
list to be resumed from a named sample which is defined in the
Sample Definition section.

Autotune, recalibrate, recalculate and
reacquire from a previous sample

Upon QC failure this action will automatically run the autotune
program followed by a copy of the calibration block and the QC
sample. A QC pass from the repeated tests will then allow the sample
list to be resumed from a named sample which is defined in the
Sample Definition section.

Abort the Experiment and continue
with the queue

Upon QC failure, the LabBook will be aborted and the Scheduler will

continue with other scheduled LabBooks.

Dilute and repeat line

If an autodilution system is available, a copy the QC sample will be
inserted immediately following the QC failure and autodiluted or

diluted by a pre-defined factor.

Thermo Scientific

If a QC test fails, the first action is normally to rinse and repeat the test.
If the test fails again, it might be advisable to recalibrate and repeat or to
ignore and continue.

Each incident of this test will have exactly the same condition. Once
defined, for example, whenever an ICB is defined in the sample list, the
same conditions will be used every time. The parameters can be set
separately for each of the tests, for example, CCB can use one set of
tests, whereas ICB uses a tighter set.
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Defining or Changing Quality Control Test Settings (eQuant only)

Qtegra is supplied with predefined settings for QC test types. If not
changed and saved separately, these default settings will be applied when
adding a QC test to the eQuant Template or LabBook in Experiment
Editor.

2

% To activate quality control (QC) test settings

-

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template for eQuant Evaluation.

4. Select the check box Use Quality Control in the Quantification
view to activate the method parameter Quality Control.

K2

% To define QC settings for blank tests

-

Experiment
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template for eQuant Evaluation with activated

Quality Control.

¢
4. Click ‘-"i. to select the Quality Control view.
On the left, the available Quality Control Tests are listed, see
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Figure 6-60.

Cuality Control T ests

U Mew 0 Delete | [ 3 Edit detection lirmits

1

M arne Dezcription -
Blank Tests

Calibration Tests

Paired Sample Tests

CCE Continuing Calibration Blank:
ICE Initial Calibration Blank:

MTE bemomny Test Blank

FRE Preparation Blark,

CCy Continuing Calibration Yerfication
[T Initial Calbration Yenfication

LCS Laboratory Control Standard

[CS [uality Contral Standard

DuUpP Duplicate

cCo Comrimd Phil dbimee
i 3

Figure 6-60. Quality Control Blank Test types

5.

Click the Quality Control Test you wish to define.
On the right, the corresponding Test details and Test Parameters
are shown.

o

. Click "™ to change the Number of analyte failures to generate a

QC failure or enter the new value directly.

o

. Click =¥ to change the Number of analyte warnings to generate

a QC failure or enter the new value directly. For details, see
“Quality Control Failure Rules” on page 6-78.

. Select the action to take place If this QC fails.
. Select the action to place If this QC fails again.

. Select the action to take place If this QC fails a final time.
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11.

Deselect the check box next to the analyte in the Enabled column to
skip this analyte, see Figure 6-61.

Test Parameters

Enabled  Analte wharning Lirnit Failure Limnit
7 59Ca (STD) 1 2
] 1180 (5TD) 1 2
] FLI[STD) 1 2
7 140Ce [STD) 1 2
7 209Bi (5TD) 1 2
7 238U [STD) 1 2

Figure 6-61. Quality Control Blank Test Parameters

12.

By default, all analytes defined in the Template are included for the
QC test. Although, by default the software only looks for those
analytes that are included in the standard solution.

Define the Warning Limit and Failure Limit for the analytes.
Set the limits for each analyte individually or set the limits for the
first analyte in the grid and fill down the values to the grid.

. In the tab for your Template, click H to save your Template.

To define QC settings for calibration tests

-

Experiment

. Click Edter o0 open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.
Be sure to select a Template for eQuant Evaluation with activated

Quality Control.

. Click E.!; to select the Quality Control view.

On the left, the available Quality Control Tests are listed, see
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Figure 6-62.

Cuality Control T ests

] Mew L Delete Edit detection limits

M arne Dezcription -

Calibration Tests

[T LRSS S IS I ST R LSRR

Co Continuing Calibration Y erfication
[ Initial Calibration erification

LCS Laboratory Control Standard

Paired Sample Tests

Spike Tests

[CS [uality Contral Standard

DUP Duplicate
SER Senal Dilution

LFE Laboratom Fortified Blank

kS5 b atris Spike

PDS Fozt Digestion Spike —
1 3

Figure 6-62. Quality Control Calibration Test types

5.

Click the Quality Control Test you wish to define.
On the right, the corresponding Test details and Test Parameters
are shown.

o

. Click "™ to change the Number of analyte failures to generate a

QC failure or enter the new value directly. For details, see “Quality
Control Failure Rules” on page 6-78.

Y

. Click " to change the Number of analyte warnings to generate

a QC failure or enter the new value directly.

. Select the action to take place If this QC fails.
. Select the action to place If this QC fails again.

. Select the action to take place If this QC fails a final time.
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11. Deselect the check box next to the analyte in the Enabled column to
skip this analyte, see Figure 6-63.

T ezt Parameters

Enabled  Analyte Lo Failure Limit [%] | Lo YW arming Linit [5] High *arning Limit [%]  |High Failure Limit [%]
v 75 20 120 125
7] 140Ce [STDY) 75 80 120 125
] 209Bi[STD) 78 a0 120 125
] 238U [STD) 78 a0 120 125
] BSCo [STD) 75 80 120 125
] TLI[STD) Fia] a0 120 125

Figure 6-63. Quality Control Calibration Test Parameters

By default, all analytes defined in the Template are included for the
QC test. Although, by default the software only looks for those

analytes that are included in the standard solution.

12. Define the Low Failure Limit and Low Warning Limit for the
analytes.
Set the limits for each analyte individually or set the limits for the
first analyte in the grid and fill down the values to the grid.

13. Define the High Warning Limit and High Failure Limit for the
analytes.
Set the limits for each analyte individually or set the limits for the
first analyte in the grid and fill down the values to the grid.

14. In the tab for your Template, click H to save your Template.

R
“0

To define QC settings for paired sample tests

-

Experiment
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template for eQuant Evaluation with activated

Quality Control.

4. Click E!; to select the Quality Control view.
On the left, the available Quality Control Tests are listed, see
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Figure 6-64.

Cuality Control T ests

U Mew 0 Delete | [ 3 Edit detection lirmits

M arne Dezcription -

ICW Imitial Calibration Werification
LCS Labaratary Cantral Standard
GCS Cuality Control Standard
Paired Sample Tests

DUF Duplicate
SER Serial Dilution
Spike Tests

LFB Laboratory Fortified Blank,
k5 b atrix Spike

FDS Post Digestion Spike
Internal Standard Test

IST Intermal Standard Test

1] 3

Figure 6-64. Quality Control Paired Sample Test types

5.

Click the Quality Control Test you wish to define.
On the right, the corresponding Test details and Test Parameters
are shown.

=
Click - - to change the Number of analyte failures to generate a
QC failure or enter the new value directly. For details, see “Quality
Control Failure Rules” on page 6-78.

o
Click - to change the Number of analyte warnings to generate
a QC failure or enter the new value directly.

. Select the action to take place If this QC fails.
. Select the action to place If this QC fails again.

. Select the action to take place If this QC fails a final time.
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11. Deselect the check box next to the analyte in the Enabled column to
skip this analyte, see Figure 6-65.

T est Parameters

¥

ol =) (L) L) |

Enabled Analyte

59Ca (STD) 100
115In (5TD) 100
7LiI5TD) 100
140Ce (STD] | 100
209Bi (5TD) 100
Z38U [STD) | 100

Lirnit ' Lows Failure Limit [%]

74
4
4
]
]
]

Lo S arning Limit [%]
an
an
an
an
an
an

High *arning Lirit [%]
120
120
120
120
120
120

High Failure Limnit [%]
125
125
125
125
125
125

Figure 6-65. Quality Control Paired Sample Test Parameters

6-86

12.

13.

14.

K2
o

By default, all analytes defined in the Template are included for the
QC test. If not set, by default the software only looks for those
analytes that are included in the standard solution.

analytes.
Set the limits for each analyte individually or set the limits for the
first analyte in the grid and fill down the values to the grid.

analytes.
Set the limits for each analyte individually or set the limits for the
first analyte in the grid and fill down the values to the grid.

Define the Limit for each analyte.
Default value is 100.

To define QC settings for spike tests

-

Experiment

page 5-22.
Be sure to select a Template for eQuant Evaluation with activated

Quality Control.

iCAP Q Software Manual (P/N 1288010, Revision B)

. Click the tab Home Page.

Define the Low Failure Limit and Low Warning Limit for the

Define the High Warning Limit and High Failure Limit for the

. In the tab for your Template, click H to save your Template.

. Click Edter  t0 open Experiment Editor.

. Open a Template as described in “Opening a Template” on

Thermo Scientific
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Click E!; to select the Quality Control view.
On the left, the available Quality Control Tests are listed, see
Figure 6-66.

Quality Control Tests

] Mew L Delete Edit detection limits
M arne Dezcription -
[T Iritial Calibration Yerification

LCS Laboratory Control Standard
[QCS [Quality Contral Standard
Paired Sample Tests

DUF Duplicate
SER Senal Dilution
Spike Tests

LFE Laboratony Fortified Blank

k5 b atrix Spike
PDS Fozt Digestion Spike
Internal Standard Test

IST Internal Standard Test

1] 3

Figure 6-66. Quality Control Spike Test types

5.

10.

Click the Quality Control Test you wish to define.
On the right, the corresponding Test details and Test Parameters
are shown.

o
Click - to change the Number of analyte failures to generate a
QC failure or enter the new value directly. For details, see “Quality
Control Failure Rules” on page 6-78.

.
Click 1 to change the Number of analyte warnings to generate
a QC failure or enter the new value directly.

. Select the action to take place If this QC fails.

. Select the action to place If this QC fails again.

Select the action to take place If this QC fails a final time.

iCAP Q Software Manual (P/N 1288010, Revision B) 6-87



Templates
Method Parameters

11. Deselect the check box next to the analyte in the Enabled column to
skip this analyte, see Figure 6-67.

T est Parameters

Enabled Analyte Clualifier  Low Failure Limit [%] | Lowe ‘warming Lirik (%] Highwfarning Lit [%] - High Failure Lirit [%]
7 100 75 il 120 125
o 115In [STD) 100 7h an 120 125
¥ FLI[STDY 100 74 an 120 125
v T140Ce [STD) 100 7a an 120 125
7 2098 [STD 100 7h an 120 125
v 238 [5TD) 100 7a an 120 125

Figure 6-67. Quality Control Spike Test Parameters

By default, all analytes defined in the Template are included for the
QC test. Although, by default the software only looks for those

analytes that are included in the standard solution.

12. Define the Qualifier for each analyte.
Default value is 100.

13. Define the Low Failure Limit and Low Warning Limit for the
analytes.
Set the limits for each analyte individually or set the limits for the
first analyte in the grid and fill down the values to the grid.

14. Define the High Warning Limit and High Failure Limit for the
analytes.
Set the limits for each analyte individually or set the limits for the
first analyte in the grid and fill down the values to the grid.

15. In the tab for your Template, click H to save your Template.

% To define QC settings for internal standard tests

-

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template for eQuant Evaluation with activated

Quality Control.
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4. Click E!; to select the Quality Control view.
On the left, the available Quality Control Tests are listed, see

Figure 6-68.

Quality Control Tests

Mew % Delete

Edit detection limits

M arne Dezcription

ICW Imitial Calibration Werification
LCS Laboratory Control Standard
[QCS [Quality Contral Standard

Paired Sample Tests

DUF Duplicate
SER Senal Dilution
Spike Tests

LFE Laboratory Fortified Blank,
k5 b atrix Spike

PDS Fozt Digestion Spike
Internal Standard Test

IST Internal Standard Test

4 1]

Figure 6-68. Quality Control Internal Standard Test types

5. Click the Quality Control Test you wish to define.

On the right, the corresponding Test details are shown, see

Figure 6-69.

Test details for 15T

Internal Standard Test enabled

Lo W arning Linnit [3]

High "/ arring Linnit [%]

a0
120

Lo Failure Limit %]

High Failure Lirmt [%]

il
125

Figure 6-69. Quality Control Internal Standard Test details

Thermo Scientific

6. Select the check box Internal Standard Test enabled to activate this

feature.

7. Define the Low Warning Limit and High Warning Limit for the

analytes.
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8. Define the Low Failure Limit and High Failure Limit for the
analytes.

9. In the tab for your Template, click H to save your Template.

R
“0

To copy a set of values to the grid

i

Expetirnent
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template for eQuant Evaluation with activated

Quality Control.

4. Click E!; to select the Quality Control view.
On the left, the available Quality Control Tests are listed.

5. Click the Quality Control Test you wish to define.
On the right, the corresponding Test details and Test Parameters
are shown.

6. In the Test Parameters table, complete the entries you wish to fill
down/up.

7. Click anywhere next in the table.

8. Click and drag the mouse from this first entry you wish to copy over
all cells of the column to be changed with this value.

9. Right-click in the cell of the table to where you wish to copy the
value.
A context menu opens, see Figure 6-70.

T ezt Parameters
Enabled Analyte “warning Limit | Failure Limi
7 137E
3 3] Fildown  Corl4D
J 885 E " |
= a0z j Fill up Cerl+U
7 105Fd Increment Fill - Ckel+M
o 115In EH  Fit cells bo grid
B4 Fit cells to content
|'._—',| Expart ko Excel

Figure 6-70. Quality Control Test Parameter context menu
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10. Select Fill down or Fill up, as appropriate.
The entries from the first selected cell are copied down or up to all
cells selected.

11. Click H to save your Template.

< To create a new quality control test

-

Experiment
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template for eQuant Evaluation with activated

Quality Control.

4. Click t!; to select the Quality Control view.
On the left, the available Quality Control Tests are listed.

5. Click the Quality Control Test you wish to duplicate and define.

6. Clicl IENHSN|
A dialog box opens, see Figure 6-71.

[uality Cantral Tests Test detailz far MTE

L] Mew | [ A Edit detection limits H Humber of analyte failures to ger

N ame Description = MHumber of analyte warnings to ¢
Blank Tests
CCBE  Confinuing Calibration Blank IF this LT Failz ligrc
ICB Initial Calibration Blank, IF Hhis DE failz again @
MTE kemory Test Blank .
F Duplicate Quality Control Test x|
C

I arne: |MTBE‘|

D ezcription; |Memu:ur_u Test Blank

Figure 6-71. Duplicate Quality Control Test window

7. Enter a Name and Description for the new quality control test.
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8. Click OK.
The new test is added to the list.

9. Click H to save your Template.

R
“0

To delete a new quality control test

i

Expetirnent
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select a Template for eQuant Evaluation with activated

Quality Control.

J
4. Click ‘_,..'i. to select the Quality Control view.
On the left, the available Quality Control Tests are listed.

5. Click the Quality Control Test you wish to delete.
Predefined quality control tests cannot be deleted.

6. Click % Delete |

The selected quality control test is deleted from the list.

7. Click H to save your Template.

Defining Detection Limits (eQuant only)

The Quality Control view of the eQuant Template in Experiment
Editor allows the definition of contract-required detection limits for the
measurement.

The Detection Limits are used by some of the QC types to determine
whether the sample has passed or failed or even whether the test should
be performed in the first place.

The contract-required detection limits are defined by the laboratory
operator and can be either experimentally derived from data previously
acquired or set as values that are prescribed by regulators such as the US
EPA. They are used as part of the Blank Verification QC tests and also
as a pre-test validation for the Paired Sample tests.
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The detection limits are edited in the dialog Contract Required
Detection Limits. It is also possible to import or export detection
limits. The elements of the dialog are summarized in Table 6-17.

Table 6-17. Detection limits

Column Description

Symbol Displays the Analytes selected for the
Template.

Concentration Defines the detection limit for this
analyte/isotope.

Unit This column defines the units of the

detection limit. By default, the unit is
ppm. Several units are offered to be
selected from the drop-down list.
The units can be different for each
analyte. The detection limits are used
later in certain QC tests.

Import Import Contract Required Detection
Limits.

Export Export Contract Required Detection
Limits.

NOTICE Any analytes (cells) that are not required for the LOD checks
can be left blank. A

< To enter detection limits for the defined analytes

-

Experiment
1. Click Edter  to open Experiment Editor.

2. Click the tab Home Page.
3. Open a Template as described in “Opening a Template” on
page 5-22.

Be sure to select a Template for eQuant Evaluation with activated

Quality Control.

y
4. Click ‘-"; to select the Quality Control view.
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5.

Click A Edit detection limits
1C

A dialog opens, see Figure 6-72.

Contract Required Detection Limits @
Bl Import 821 Export

Syrmbal  Concentration |1t

S4Cr 0.000 PRM -

a5 0.000 ppb
a0z 0.000 PRt £
105Pd 0000 PPY
ng-l
115In 0.000
Pl
274l 0.000 0
196t 0.000 g1 =
S9FRy 0.000 ppm
101Ru 0.000 ppm
5o 0.000 pprm

Cloze

Figure 6-72. Contract Required Detection Limits window

6. Click the cell Concentration next to an analyte and type in a value

10.

R
“0

iCAP Q Software Manual (P/N 1288010, Revision

for the detection limit.

. Click '™ in the cell of column Unit to open the drop-down list

and select a unit.

The default unit is ppm.

. Repeat until all detection limits are set.

Gl =]

Click H to save your Template.

The detection limits are saved to the Template.

To import an existing analyte list

i

Experiment

. Click Editor o open Experiment Editor.

. Click the tab Home Page.
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3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click E!; to select the Quality Control view.

Edit detection lirmit
ok [A Edit detection limits

5. Cli .
A dialog opens, see Figure 6-72.
Contract Required Detection Limits @

fj Irnport @] Export

Symbaol Concentration Lkt
B4CK 0.000 ppr
137Ba 0.000 pprm
2a5T 0.000 pprm
30r 0.000 pprm
105Pd 0.000 pprm
118In 0.000 ppr
274 0.000 pprm
136Pt 0,000 ppm
39Ru 0.000 ppr
101Ru 0.000 pprm
95ka 0.000 ppm

Figure 6-73. Contract Required Detection Limits window
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6. Click Bobimp s to open the Import detection limits dialog, see

Figure 6-74.

Irnport detection limits | 2 |
@Uv| )« _Application Data » Workspace » - | +y | | Search Workspace o '
Organize « Mew folder 3=« i .@.

Mame Date modified Type Size
, LabBooks 21.02 2012147 File folder
, Templates 23022012 10:43 File folder
File narme: - ’CS"JﬁIes (2 v]
’ Dpen ] ’ Carncel ]

Figure 6-74. Import detection limits window

. Select the directory of your *.csv file.

. Select the *.csv file you wish to import.

. Click to load the file.

The *.csv file is imported into the table to be edited as required.

To export the currently loaded analyte list

Experiment

. Click Editor  to open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.

. Click ﬂ to select the Quality Control view.
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[[A Edit detection limits

5. Click .
A dialog opens, see Figure 6-75.
Contract Required Detection Limits @
&l Import §21 Export

Syrbal Concentration Lkt
AL 0.000 ppm
137Ba 0.000 pprm
885r 0.000 pprm
30r 0.000 ppr
105Pd 0.000 pprm
118In 0,000 pprn
274 0.000 ppr
136Pt 0.000 pprm
99Ru 0.000 ppm
101Ru 0.000 pprm
=Ll ] 0.000 pprm

Figure 6-75. Contract Required Detection Limits window
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6. Click Bmipa to open the Export detection limits dialog, see

Figure 6-70.

Export detection limits @
@Uﬂ .|<<| _Application Data » Workspace » - | 4 | | Search Workspace o '
Organize « Mew folder == w ﬂ

Mame Date modified Type Size
, LabBooks 21.02 2012147 File folder
, Templates 23022012 10:43 File folder
File names; -
Save as type: | CSV files (*.csv) v‘
~  Hide Folders sSave ] I Cancel ‘

Figure 6-76. Export detection limits window

7. Select the directory of your *.csv file.

8. Enter a name for the *.csv file you wish to export.

9. Click to save the file.

Defining QC Settings in Sample Definition (eQuant only)

The QC settings are specified for each sample in the Sample Definition
section of the eQuant Template in Experiment Editor. The Sample List
of the LabBook is generated from the definition given in this section.

2

% To define QC settings in Sample Definition

-

Experiment
1. Click Edter o open Experiment Editor.

K2
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. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.

Be sure to select a Template for eQuant Evaluation with activated
Quality Control, see “Defining or Changing Quality Control Test
Settings (eQuant only)” on page 6-80.

. Click lzj Sample Definition to open the Sample Definition view

of the Template.

. Define Header, Body and Footer as appropriate.
. Add as many rows as you need for your experiment.
. Enter a Label for each row.

. For QC, typically in the Footer select QC for Sample Type for a

sample.

. For the column QC Action, select a QC test type from the

drop-down list, see Figure 6-77.

Sample Definition

rr

1

<Comment:

||j| Header |
[ Body (=)
#oros Arnioitt A Final Quantity  # QC Action + (C Restart 4 [CReference #
9 Mone
MNone
Mone
3 | MHone
MNone
1 i 3
(1] Foater =

|j"f| /ey Bunz B Main Buns B Comment B Sample Tepe B Standard B GQC Action B OC Restart B QC Reference B

(] i) Maon |v|g

1] 3

Figure 6-77. QC Action drop-down in eQuant Template Sample Definition Footer

Thermo Scientific
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NOTICE For details on Quality Control, see “Quality Control (eQuant
only)” on page 6-69. A
10. Select a Standard for the sample row, if appropriate.

11. For the column QC Restart, select an option from the drop-down
list, see Figure 6-78.

[ ] Footer (=]

|jf| &y Bunz B Main Bunz B Comment 8 Sample Tepe B Standard 4 GQC Action B OC Restart B OC Reference B

ki 1 <Comment> | QC Tune & CCW (% ] >

After previousz QC

Mest zample

1 in »

Figure 6-78. QC Restart drop-down in eQuant Template Sample Definition Footer

12. Continue to enter a value for each column or select an item from the
drop-down list, as appropriate.

13. If you worked with paired measurements, enter the same indicators
in QC Reference for both sample lines.

NOTICE For details on the columns, see “Sample Definition for a
Template” on page 6-117. A

14. Click H to save the changes to your Template.
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Cetac ASX-520 Autosampler

Thermo Scientific

Templates
Peripherals

The settings for peripherals such as LC pumps or LC autosamplers can

be adjusted in the corresponding view of the Template in Experiment
Editor.

NOTICE Peripherals are added to the Configuration in the Configurator
tool of Qtegra (see “Experiment Configurator” on page 3-13). A

The Cetac™ ASX-520 autosampler offers four racks.

< To adjust the Cetac ASX-520 autosampler settings

-

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to open a Template with a Configuration including the
Cetac ASX-520 autosampler.
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. 2= CetacASX-520 .
4. Click = to open the autosampler view, see
Figure 6-79.
Cetac ASx-520
Time zettings Rack zettingsz Autotune zettingz

‘wash Time [s] an Frack-1 Type: W Autatune rack: Standard -
Uptake Time []: il Rack-2 Tupe: Empty—v Autaturie visl. 1

Rack-3 Tupe: Empt_l,J—v Rinze Settings

Rack-4 Tupe: Empty—v Ringze Fack: W

Schematic Yiew 0
LR 1 Z 3 4 5] ) 7 g 5 10
Cetac ABK-L5Z0#
il o R17
< R10Q18
S H11K10
4 R1Z2R20
i
a 14 22
T HISHZ3
B 16 24

Figure 6-79. Cetac ASX-520 settings

5. Enter the Wash Time [s].
6. Enter the Uptake Time [s].

7. Select the Rack settings from the drop-down menus.
The Schematic View shows the selected rack configuration.

8. Select the Autotune settings from the drop-down menu Autotune
rack.

9. Enter the Autotune vial number.

10. Select the Rinse Settings from the Rinse Rack drop-down menu.
Enter the Rinse Vial only if the setting is not Rinse Station.

11. Click H to save your Template.

Cetac ASX-260 Autosampler

The Cetac™ ASX-260 autosampler offers two racks.
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To adjust the Cetac ASX-260 autosampler settings

-

Experiment

Editor  to open Experiment Editor.

. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.
Be sure to open a Template with a Configuration including the
Cetac ASX-260 autosampler.

4. Click ™ CetacASK260] open the autosampler view, see
Figure 6-79.
Cetac A5+-260
Time zettings Schematic View
wiash Time [s]; 30 IR 2 | ] g 10
Take up Time [z a0 il; 3 5 il o)
Cetac ASx-Z60we
R ack zettings
il E E15
Fack-1 Type: | 21Viaks 743 -
Rack-2 Type: IEmpt_l,l TI 2 o 16
Autatune settings £ e B
&totune rack: IStandard TI 4d H11®18
Autotune wial: 1
S5 1z 1%
Rinze Settings & 12820
Rinze Rack: Ringe Station VI
i 71421

Figure 6-80. Cetac ASX-260 settings

Thermo Scientific

. Enter the Wash Time [s].
. Enter the Take Up Time [s].

. Select the Rack settings from the drop-down menus.

The Schematic View shows the selected rack configuration.

. Select the Autotune settings from the drop-down menu Autotune

rack.
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ESI SC-4S Autosampler

9. Enter the Autotune vial number.
10. Select the Rinse Settings from the Rinse Rack drop-down menu.

Enter the Rinse Vial only if the setting is not Rinse Station.

11. Click H to save your Template.

The ESI SC-4S autosampler offers four racks.

NOTICE The settings for Uptake and Wash in the Monitor Analytes
view of Experiment Editor will overwrite these settings for the
autosampler. A

% To adjust the ESI SC-4S autosampler settings

2

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to open a Template with a Configuration including the ESI
SC-4S autosampler.
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4. Click = ESISL48 g open the autosampler view, see Figure 6-81.

ESI SC-45

Analpsiz zettings End-of-Analyziz settings Rack zettingz Autotune zettings

Uptake: Time [s]: 30 Adclitional Wash Time [=]: 0 Rack-1 Type: Ermpaty - Autotune Rack: | Standard -
Wazh Time (5] 30 Wyash Complete: | hext Labhook - Rack-2 Type: Ernpty - Autotune ial 1
Agdeftional Flush [=]: 1} Rack-3 Type: Empty -

Rack-4 Type: Ermpty -

Schematic Yiew

Figure 6-81. ES| SC-4S settings

. Enter the Uptake Time [s].

. Enter the Wash Time [s].

NN W

. Enter Additional Flush [s].
8. Enter Additional Wash Time [s].

9. Select the action after Wash Complete from the drop-down menu,
see Figure 6-82.

End-of-bnalyziz zettingsz
Additional Wash Time [2]: o
Waszh Complete; [Mext Labkbook - |
Continue Wash
howe Home

Figure 6-82. \Wash Complete drop-down menu

10. Select the Rack settings from the drop-down menus.
The Schematic View shows the selected rack configuration.
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11. Select the Autotune settings from the drop-down menu Autotune
Rack.
12. Enter the Autotune Vial number.
13. Click H to save your Template.
ESI FAST Option

The ESI FAST option is available as part of the ESI SC-4S. Several

models are offered with different valves and vacuum pumps.

% To adjust the ESI FAST settings

2

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to open a Template with a Configuration including the ESI
autosampler.

4. Click == ESI SC-45
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4 = ES1 5C-45
= ES1 5C-45
: 2=z ESI FAST .
5. Click to open the ESI FAST view, see
Figure 6-83.
File |PasicFAST- 10 Second Load v” Rinse Settings | “alves f FAST Fump | Feristaltic Pumpsl
. Parameter _
Ewvent Action Farameters Units Max FAST Pump Time [=]; 0
p |OnProbe Down | Peripumpd On -G0 Speed(rpm)
On Probe Down | Loadd [ Load ] [ Laad ] Yacuum On
Frobe In Sample | Wacuum On . .
Inject Inject * acuurn Off
Probe In Sample | Timear& 10 seconds
Timer A Expires | Inject]
Ewvents Actions
Timer A Expires | Move Rinse Frobe In Sample 1 Vaeuum On 1
Rinse Completed | Move Next Rinse Completed Wacuum Off
Mowve Into Mext Completed Faripump1 On
On Rinze Loadi On Probe Down Peripump1 Off
On Probe Up FaripumpZ On 3
* On Rinse FPeripump2 Off 3
On Rinse TypeZ Loadi
Timer A Expires = Inject
Timer B Expires Loadz —
Timer C Expires Injact?
Timer I Expires Move Rinze
Timer E Expires M owe Newxt
Timer F Expires
Timer & Expires | Frobe 0own
Timer H Expires M ovre Tadrnnd
Timer | Expires S Move Into Hext S

Figure 6-83. ESI FAST settings

6. Select a File from the drop-down menu.

7. Add Events and Actions to your need.
Changing these settings might only be possible in Instrument
Control, ask your Administrator.

8. Click the tab Rinse Settings and adjust the settings to your needs.

9. Click the tab Valves / FAST Pump and adjust the settings to your

needs.

10. Click the tab Peristaltic Pumps and adjust the settings to your
needs.

11. Click H to save your Template.

SpectraSystem LC Autosampler

The SpectraSystem™ LC autosampler can be operated in combination
with the SpectraSystem LC pump.
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% To adjust the SpectraSystem LC autosampler settings
Expetirnent
1. Click Edter o open Experiment Editor.
2. Click the tab Home Page.
3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to open a Template with a Configuration including the
SpectraSystem LC autosampler.
) - & .
4. Click | ™ SpectraSYSTEM® LC Autozampler , see Flgure 6-84.
Method Editor
General Timed Event Program
Flush Yolume [ul] 10d Time [min] TF1 TF2 | TF3 | TF4
Meedle Height From B ottom [mim] 0 ¢ 0
Loop Size [ul] 100

[ Shutdaven Methad
Sample Wigcozity

@ Mormal

) Medium

(7 High
Injection Tppe

@ Push Loop

1 Pull Loop

) Full Loop

Tray Heater/Cooler Control

[] On

Temperature [*C] 23

Colurnn Owen Contral

[] On

Temperature [*C] 23

Figure 6-84. SpectraSystem LC autosampler settings
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10.
11.

12.

13.

14.

15.

16.

SpectraSystem LC Pump

Templates
Peripherals

. Enter the Flush Volume [ul] (uL).
. Enter Needle Height From Bottom [mm].
. Enter Loop Size [ul] (pL).

. In the table Time Events Program, add Events and Actions to your

need.

. Select the check box Shutdown Method if desired.

Select Sample Viscosity (Normal, Medium or High).
Select the Injection Type (Push Loop, Pull Loop or Full Loop).

Select the check box On for Tray Heater/Cooler Control and enter
the Temperature [°C], if desired.

Select the check box On for Column Oven Control and enter the
Temperature [°C], if desired.

In the Time Event Program table, select the check box in the
desired column (TF1 to TF4) and enter the desired value in the
column Time [min].

Click [c] to add a row to the Time Event Program table.

Click H to save your Template.

The SpectraSystem™ LC pump can be operated in combination with the
SpectraSystem LC autosampler.

0,
*

1.
2.

3.

Thermo Scientific

To adjust the SpectraSystem LC pump settings

-

Experiment
Click Edtor o open Experiment Editor.

Click the tab Home Page.

Open a Template as described in “Opening a Template” on
page 5-22.

Be sure to open a Template with a Configuration including the
SpectraSystem LC pump.
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4.

. L .
Click | SpectraSYSTEM® LC Pump , see Figure 6-85.

Method E ditor

General
Prezsure Minimum [Bar]
Prezsure Maximurm [Bar)
Equilibration Tirme: [rnin)
Shutdown Method
Saolvent Hames
Salvert &,
Sokvent B
Sokvent C

Solvent

Cornposition and Flow Diagram

Compaosition and Flow D ata

1] Timne [rnin]
17 ko 0

1}

E stemal Event Pragram

& 3] B[] C[%] D [%] Tirne [rnin] State

100 0 1] 0 [ ]

Flows B ate [ml/min]
0o

Gradient
Profile Linear -

Delay Walume [ml) 0

| Flowe Rate [mlimin] —— A[%]

— B[%] — C[%] O [%]

120 %

0.0105

100 %

=]
o
1

Percentage [%]
O ]
[ R
[k L II! T I T T T

[
o
L

o

0.0103
0.0101
0.0099

Flow [ml/min]

0.0097

FYUY POR PV N OPY PR PERTINY R PO e (T

0.0095

=
[=]

0.2 0.4

T T T T T
0.6 0.5 10
Time [min]

[}

Figure 6-85. SpectraSystem LC pump settings
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10.

11.
12.

13.

14

iCAP Q Software Manual (P/N 1288010, Revision B)

. Enter Pressure Minimum (Bar).
. Enter Pressure Maximum (Bar).
. Enter the Equilibration Time (min).

. Select the check box Shutdown Method if desired.

. Enter Solvent Names.

The descriptions entered here immediately show in the table
Composition and Flow Data and the legend of the diagram
Composition and Flow Diagram.

In the table Composition and Flow Data click a cell in the column
Time [min] and enter a value.
The effect is immediately shown in the diagram below.

Click in the cell below and enter a value to add a row to the table.
Enter or changes values as appropriate.

In the table External Event Program click a cell in the column
Time [min] and enter a value.

. Select the check box State if appropriate.
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15. Click [c] to add a row to the External Event Program table.
16. Select a Profile from the drop-down menu.

17. Enter a value for Delay Volume (ml) (mL).

18. Click H to save your Template.

The Accela™ LC autosampler (600, 1000, 1250) can be operated in
combination with the Accela LC pump.

NOTICE Settings for Syringe size and Tray Type must be selected in the
Configurator tool by your Administrator (see “How to Edit the Settings
of Instruments” on page 3-17). A

< To adjust the Accela LC autosampler settings

-

Experiment
1. Click Edter  to open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to open a Template with a Configuration including the
Accela LC autosampler.
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4. Click SRR , see Figure 6-80.
Method Editor
General Injection Mode

Meedle Height from Baottorn [mm) 2

Syringe Speed [plfzec] 10
Fluzh Speed [plizec] 2
Fluzh Yolume [pl] 3000
W azh Wolunme [p) 2000

Inject Walve Throw Time [min] 0
Loop Size [pl] 10
Springe Size (] 250
[] Shutdown
Timed Ewvent Program
Tirne [rmir] TF1 TF2  TF3
p 0

Fluzh/w azh Source Buattle - [] On

Fartial Loop
@ Full Loop
Mo waste
Loop Loading Speed [plizec) 10

Traw Heater/Cooler Control

Temperature [C] 23

Colurnn Owen Control

[] On

Temperature [C] o5

Bottle/Rezerair Content

TF4 Reszerair 1
Reserair 2
Reservar 3
Reservair 4
Bottle

Figure 6-86. Accela LC autosampler settings

N

10.
11.
12.
13.
14.
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. Enter the Needle Height from Bottom [mm].

. Enter the Syringe Speed [pl/sec] (pL/s).

. Enter the Flush Speed [pl/sec] (pL/s).

. Enter the Flush Volume [pl] (uL).

. Enter the Wash Volume [pl] (uL).

Select the Flush/Wash Source from the drop-down menu.
Enter the Inject Valve Throw Time (min).

Enter the Loop Size [pl] (uL).

Enter the Syringe Size [pl] (uL).

Select the check box Shutdown Method if desired.
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15. In the Time Event Program table, select the check box in the
desired column (TF1 to TF4) and enter the desired value in the
column Time [min].

16. Click [c] to add a row to the Time Event Program table.

17. Select the Injection Mode and enter the Loop Loading Speed
[pl/sec] (pL/s).

18. Select the check box On for Tray Heater/Cooler Control and enter
the Temperature (°C), if desired.

19. Select the check box On for Column Oven Control and enter the
Temperature (°C), if desired.

20. Enter Bottle/Reservoir Content.

21. Click H to save your Template.

The Accela™ LC pump can be operated in combination with the Accela
LC autosampler.

NOTICE Pump model must be selected and Serial number must be
entered in the Configurator tool by your Administrator (see “How to
Edit the Settings of Instruments” on page 3-17). A

< To adjust the Accela LC pump settings

-

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to open a Template with a Configuration including the
Accela LC pump.
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4. Click =SeelalERung , see Figure 6-87.
Method Editor -
General Salvent Mames Gradient Program
O perating Mode IHigh Prezzure Mode YJ Mame & Sobvert A Time [min]
Start Settings IManuaI "J Mame B Salvent B 'ID
Method Finalizing ISt.:.p at end vJ Mame C Salvent C 2
Minirum Pressure [pai] a Mame D Solvent D
b awirnum Preszure [pai] 14500
Prezzure Stability [pzi] 143
Stabilization Tirme Limit [min] 30
Home Before Run
radient Graph
| Flow Rate [plimin) —&— A [%] —=— B [%] —H— T [%]
120 ——m—m——r— : —
100 =
1 i .

Figure 6-87. Accela LC pump settings

5. Select the Operating Mode, the Start Settings, and Method

Finalizing each from the drop-down menus.

6. Enter Minimum Pressure (psi).

7. Enter Maximum Pressure (psi).

8. Enter Pressure Stability (psi).

9. Enter the Stabilization Time Limit [min].
10. Select the check box Home Before Run if desired.

11. Enter Solvent Names.

12. In the table Gradient Program click a cell and enter a value.

13. Click in the cell below and enter a value to add a row to the table.

14. Enter or changes values as appropriate.

The effect is immediately shown in the diagram Gradient Graph

below.

15. Click H to save your Template.
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Manual Sample Control can be added to your Configuration in the
Configurator to enter samples without autosampler.

NOTICE Configurations are created by your Administrator or Manager,
see “Experiment Configurator” on page 3-13. A

In the Manual Sample Control view of a Template in Experiment
Editor, Uptake and Wash Time can be defined, see Figure 6-88.

-

el Experiment Editor - [ICAP () eQuant Ternp-manual®] E'@

-

e Sawve [ed] Close | [ Run | Create = EF Him_

Content

b anual Sample Control

a4y, iCAP G
> fEd Method Parameters
7 Manual 5ample Control
fEd Sample Definition
4 @ Automatic Export
& CSY Export

E R eport Export

|1z Manual 5ample Cantral
ptake Time [5] 30

Whazh Time [z] a0

Figure 6-88. Manual Sample Control view in Template

Thermo Scientific

2y
*

*

To define Uptake and Wash Time for manual sampling

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to open a Template with a Configuration including Manual
Sample Control and no other peripheral.

4. Click ¥* Manual Sample Control to open the Sample Definition

view of the Template.

5. Select the check box Use Manual Sample Control.
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6. Enter the values for Uptake Time [s] and Wash Time [s].
While the setting for the Uptake Time mainly depends on the
length of the probe capillary and the uptake rate, the value of the
Wash Time should be increased when going for high analyte

concentrations or tough matrices to avoid carry-over effects.

7. Click H to save your Template.
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Sample Definition for a Template

Sample Definition is a sub-section in the Template view in Experiment
Editor. In this section the parameters of the measurements are defined,
see Figure 6-89.

Sample Definition

] Header B
|_-'|f| Label A Duration [z] 8 Comment +a Sample Type = Standard B Dilutio
p | <ldentifier: 3 <Comment: M EMOWMN 1
1 i 3
[ Body B
|_1‘f| |ntersal Label +H  Duration [z] & Sample Type + Standard 4 Dilution Fe
8 |1 Elank 3 BLE 1
1 STD 3 STD STD1 1 3
1 STD 3 STD STD1 1
1 STD 3 STD STD1 1
1 Sample 3 UMERDWHN 1 -

||_:| Footer

|

Figure 6-89. Sample Definition view

Thermo Scientific

The Sample List of the LabBook is generated from the definition given
in this section. For example, when eight Body items are defined in the
Sample Definition section of the Template and 100 samples are defined
when creating a New LabBook (see “LabBooks” on page 7-1), the Body
section of the Template will be repeated 100 times if Interval has been
set to 1.

In the Header you enter samples to be inserted once at the start of the
sample list.

The Body rows make up a repeating unit of the Sample List when
creating a LabBook. Typically standard and unknown sample types are
defined here. The Body rows unit is repeated with the number of
samples desired for the LabBook.

The Footer rows are for samples (such as QC samples) to be inserted at
the end of the sample list.
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Depending on the evaluation method selected for the Template, the
columns of the components may differ. All columns that may be shown
in Sample Definition are explained in Table 6-18.

Table 6-18. Columns of Sample Definition

Column Description

Interval Number of times this sample line is repeated for each sequence.
For an Interval 3 and 3 samples, this line is inserted once. For an
Interval 3 and 6 samples, this line is inserted twice.

Label User-defined identification (name) for the sample line.

Duration For tQuant and trQuant Templates.

To set the time for acquiring the data.

Injection Volume

For tQuant Templates. Volume of the sample which is withdrawn
from the vial and injected into the sample loop according to chosen
mode of injection.

Survey Runs

For aQuant, eQuant, and rQuant Templates. Number of survey runs
(mass spectrum scans) performed. The number of runs can be set from
0 to 100. By default, the number is set to 0.

The spectral regions to be acquired during the survey run are defined
in the method parameters view “Survey Scan Settings” on page 6-26.

Recommended Settings: It is reccommended to run at least one survey
run per sample when eQuant was selected as evaluation method.

NOTICE Be aware of high concentration matrix components that are
g p

present in the mass spectral region of the survey run and that can

saturate the detector. A

Main Runs

For aQuant, eQuant, and rQuant Templates. Number of main runs
(peak jumping acquisition) performed. The number of runs can be set
from 1 to 1,000,000. By default, the number is set to 1.

Recommended Settings: It is recommended to run at least three main
runs per sample.

Comment

Additional pertinent information about sample can be entered here.

Sample Type

For all except rQuant Templates. Definition of the sample type. See
also “Data Evaluation” on page 10-1.

Internal Standard

For eQuant and trQuant Templates. To select a previously defined
internal standard from drop-down list which should be used to correct
the signal of the corresponding sample. See also method parameters
view “Standards” on page 6-32.

Standard

To select a standard from the drop-down list if the sample type is a
standard or a certain type of a quality control sample. See also method
parameters view “Standards” on page 6-32.
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Table 6-18. Columns of Sample Definition

Column

Dilution Factor

Description

Dilution of sample. Can be used to define different calibration
concentrations. Factors can be integers (dilution) or fractions
(concentration).

Sample Amount For rQuant Template to calculate concentrations.

Spike Amount For rQuant Template to calculate concentrations.

Amount Volume or mass of initial sample (enter unit, for example, <ml>).

Final Quantity Volume (if volume is entered for Amount) or mass of final volume.

QC Action For eQuant Templates. QC test type. Value is selected from
drop-down list. Relates sample to set of rules defined for this QC test
type. See method parameters view “Quality Control (eQuant only)”
on page 6-69.

QC Restart For eQuant Templates. Defines restart of QC. Value is selected from
drop-down list.

QC Reference For eQuant Templates. If QC test type DUP or SER is selected for
Template.

Special Blank Added column in Sample List. To be selected from a drop-down list.

Rack Number/Tray/Block Rack/Tray/Block number of peripheral.

Vial Number/Vial Vial number of peripheral.

Thermo Scientific

After creation of a LabBook from the Template (see “Template Toolbar”
on page 6-2 and “Creating a LabBook” on page 5-16), the column
Special Blank is added to the Sample List.
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With Special Blank, see sample list example in Figure 6-90, it is
possible to subtract the calculated concentrations of a sample from those
of one or more others.

S amplelizt
|_1‘f| Label W & ate "4 Sample Type 78 Standard 7 8 Dilution Factor 57 A Special Blank, 7+
1 b Blank ] UMEMNDOWM 1 -
2 STD STD STD1 1
3 5TD ] S5TD 5T 1 1: Blank
4 5D |v 5TD 5TD1 1 251D 1
5 sTD @ STD STD1 1 37D |
B Sample | IMEROWH 1 451D
5 STD
7 e 7 LIMEMOWM 1 E: Sample
5 Elank. ] UMENDWN 1 7o waater -
3 e 7 LIMEMOWN 1
4 i b

Figure 6-90. Sample List view with Special Blank

K2
*

To open the Sample Definition view of a Template

-

Experiment
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click w Sample Definition to open the Sample Definition view
of the Template.

Customizing the Columns for Sample Definition

In Experiment Editor, the columns for Header, Body and Footer of the
Sample Definition view differ according to the evaluation method
selected for the Template. You can show or hide columns and change the
order in the table.
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Sample Definition for a Template

To customize the appearance of columns

-

Experiment

. Click Editor  to open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.

. Click u Sample Definition to open the Sample Definition view

of the Template.

. In the Header, Body or Footer section you wish to change, click

2 to open the Choose Columns window, see Figure 6-91.

-

Choose Columns

Axallable columns

M ame

[ =

-

(=]

Shov these calumng in this arder

M ame
Interyal
Label
Survey Runs
M ain Funsz
Comment
Sample Type
Internal Standard
Standard
Dilution F actor
Amount
Final Cluantity
[C Action
[IC Restart

[AC Reference

|4 | [ | W |

| ok | Cancel |

Figure 6-91. Choose Columns window of Sample Definition

Thermo Scientific

6. Click '™ '* to move the column headings up or down.
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7. Select a column in the right list and click '*® to move it to the left
list.

This column is hidden in the Sample Definition view.
Double-clicking also moves the columns in the lists.

The columns are arranged accordingly.

Defining the Body, Footer and Header

In the Sample Definition view of Experiment Editor, Header, Body and
Footer items are defined. Additional rows can be added and values can

be defined.

’0

% To define Body, Footer and Header

-

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.

4. Click H Sample Definition to open the Sample Definition view
of the Template.

FH -
5. In the Toolbar of the Template, click ' eid

to open the
drop-down menu, see Figure 6-92.

it | [ Add |Il De

[a  Header
dH

— [ Body 1
—

| b Footer

|
Figure 6-92. Add rows for Sample Definition

6. Select the item you wish to add a row for.
A row is added to the selected item.

7. Adjust the values in each column to your needs or select an item
from the drop-down menu, if available.
For details on the columns, see “Sample Definition for a Template”
on page 6-117.
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8. Click H to save the Template.

Defining the Settings in Sample Definition

The settings for your experiment are defined in Experiment Editor in
the Sample Definition section of your Template.

% To define the settings of your experiment

-

Experiment

1. Click Ediar

to open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on

page 5-22.

4. Define Header, Body and Footer as appropriate.

5. Add as many rows as you need for your experiment.

6. Enter a Label for each row.

7. Select a Sample Type from the drop-down list, see Figure 6-93.

Sample Definition

|,I| Header |
1] Body =
|jf| Interwal | Label 4 Duration [3] A Sample Type 8 Standard A Dilotion Facter | Amount 8,
8 |1 Blank 3 BLE. - 1
1 STD 3 UMERDWHN STM 1
1 50 3 STD 5TD 1 1
1 5T 3 BLK 5TD 1
] Sample | 3 AVERAGE BLE ]
ZEROSTD
! waler | 3 UPDATE CALIE ! _
1 - —— - T E— ! 3
||_:| Footer |

Figure 6-93. Sample Type drop-down in Template Sample Definition

Thermo Scientific

For example, select STD for the calibration solution, UNKNOWN
for the samples, and BLK or AVERAGE BLK for blanks. See also
“Data Evaluation” on page 10-1.
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8. Enter a value for each column or select an item from the drop-down
list, as appropriate.

NOTICE For details on the columns, see “Sample Definition for a
Template” on page 6-117. A

9. Click H to save the changes to your Template.
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Automatic Export - Template

In the Automatic Export view of a Template in Experiment Editor, you
define the export settings for your data as *.csv or *.xml file and for
reports, see Figure 6-94.

- 1

IEJ Experiment Editor - [ICAP Q eQuant Termp™] E'@

Home Page *il:.ﬁ.F'IJ eluant Temp® 3
b Save [ed] Close | [ Run | Create = &F History [T] Content

Content C5Y Expart
4 |y, iCAP [ C ! A ailable data CSY Export
4 fgd Method Parameters [T M , L b ! Options
? .-'f-.nal_l,l.te.s. @[] Data Column separatc
] Acquizition parameters ] Status
Cﬁ:- bonitor Analytes E||:| Sample list [] Export samp
iy ' G- ] iCAR
[l Survey scan settings - [C]iCAP O 1 Group espor
@ Interference cormection
[] Usze the cur
W4 Standards
@ Guantification
W Ratioz
W Guality Contral
fEd Sample Definition
4 ¥ Automatic Export
% CSY Export
'E Report Export

(= S I = Scheduler |1 Log Yiew

ICapld |dle

Figure 6-94. Template Automatic Export settings

Upon completion of the LabBook, the data are automatically exported
as defined.

L)

% To define automatic export settings

Experiment
1. Click Edter  to open Experiment Editor.

N

. Click the tab Home Page.

S8

. Open a Template as described in “Opening a Template” on
page 5-22.

A

. Click ﬁ CSV Export to select this Automatic Export view.
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5.

Select the check box CSV Export to define these export settings, see
Figure 6-95.

Ayaillable data

C5Y Export Options

Schemes |iC.-'1'«F' ) scheme

- [¥] D ata

=1 [7] Sample list
- [ iCAP @

H save

K Save a3 Export zample linez az rows.

=

x Delet Group exported blocks.
elete

)| Column zeparator Semicolon -

[7] Uze the current locale to format numbers.

Figure 6-95. Automatic Export, CSV settings

6.

10.

For Available data, select the check boxes for the data you wish to
export.

. For CSV Export Options, sclect a Column separator from the

drop-down list.

. Select the check box Export sample lines as rows to show the

sample lines as rows.
If you do not select this check box, the sample lines are exported as
columns.

. Select the check box Group exported blocks to group the data

output.

Select the check box Use the current locale to format numbers if
you wish to format numbers as defined on your locale computer.
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11. Click IEIZI to save the setting to a scheme.
The Save Export Scheme dialog opens, see Figure 6-96.

= save Export Scheme

==

M arne:; | ICAP O scheme [oav]

D ezcription; CSY exporl

| Save | | Cancel

Figure 6-96. Save Export Scheme dialog (CSV)

12. Enter a Name and Description.

Save

13. Click | —
The settings for CSV Export are saved to this scheme.

14. Click Microsoft Excel XML.
The corresponding CSV Export view opens, see Figure 6-97.

CSW Export
C5% Expoart Luailable data
icrosoft Excel =ML " e
- Schemes | ICAP O scheme Goml) - k_! Save as
[~
: 5
- [] Status b Save
=[] Sample list 3 Delete
=[] ICAP 0

Figure 6-97. Automatic Export, XML settings

Thermo Scientific

15. Select the check boxes for Available data to select the data you wish
to export.
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16.

Click lT_! to save the setting to a scheme.
The Save Export Scheme dialog opens, see Figure 6-98.

M ame:

Drescription:

=, save Export Scheme

=

| iCAP O scheme (xml)

L export]

[ Sawve || Cancel |

Figure 6-98. Save Export Scheme dialog (XML)

17.

18.

19.

20.

R
“0

Enter a Name and Description.

Save |

Click | .
The settings for Microsoft Excel XML are saved to this scheme.

Select the check boxes for the formats you wish to automatically
export the data.

I H save

In the toolbar, clic

(or LabBook).

to save the settings to the Template
To define report export settings

i

Experiment

. Click Editor o open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.

. Click ﬁ Report Export to select this Automatic Export view.
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5. Click Report Export to define the settings.
The Report Export view opens, see Figure 6-99.

R eport Export
[l Add Delete

Enabled Mame Farmat
7 Calibration repart Portable Document Format [FOF]
b 7 Chromatogram and compo v; Fortable Document Format [FOF)
) GGraph & table report Portable Document Format [FOF]
7 Peak report Portable Document Format [FOF]

Figure 6-99. Automatic Export, Report Export active

=
6. Click e Add to add a row.

7. In the column Name, click '~ to open the drop-down menu, see
Figure 6-100.

Calibration repart

Chromatagram and compounds repart
Chromatogram and peaks report
Chromatagram repart

E wperiment report

[araph & table repaort

Graph report

Peak report

Figure 6-100. Report names

8. Select a Name for the report, for example, Chromatogram and
peaks report.
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9. In the column Format, click
Figure 6-101.

Fartable Document Farmat [FLF]
Rich Text Format [RTF]

HT L

Microzoft Excel Worksheet [<LS)
Tagged Image Format [TIF]

Flair text

ActiveR eport binary format [RDF)
The complete #ML databaze

Figure 6-101. Report formats

v
to open the drop-down menu, see

10. Select a Format for the report, for example, Portable Document

Format (PDF).

11. Click the Enabled check boxes for the reports you wish to

automatically export.

12. In the toolbar, click ke save to save the settings to the Template

(or LabBook).
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Chapter 7 LabBooks

LabBooks are based on the settings specified in the “Templates” on
page 6-1 in Experiment Editor. These setting can still be adjusted in the
LabBook before the measurements is run.

Contents

e LabBook Toolbar

e Method Parameters LabBook

e Color Scheme of the Periodic Table

e Summary of LabBook

e Sample List - LabBook

e Automatic Export - LabBook

e Scheduling a LabBook

* Viewing the Result of a Measurement
* Log Messages

e Signing

*  Query

.0

% To open a LabBook in the Experiment Editor tool

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a LabBook as described in “Opening a LabBook™ on
page 5-14.
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LabBook Toolbar

In the LabBook tab of Experiment Editor, Qtegra offers buttons to save,
close, run or export a LabBook, see Figure 7-1.

l;z} Experiment Editor - [iCAP Q ESI 5C-45 tQuant Ternplakb]

Home Page lEiE.f-‘-.F' [l ES| SC-45 tQuant Templab 2 m

L Save E Close | [B Run | Create = Export 5P History

Figure 7-1. LabBook toolbar

Additionally, you can create a new LabBook or Template from the
existing LabBook, view the History of the current LabBook or hide the
Content pane.

< To save a LahBook

%

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a LabBook as described in “Opening a LabBook™ on
page 5-14.

4. Change the settings as appropriate.

5. Click H to save the LabBook.

* To close a LabBook

2

Experiment
1. Click Edter o open Experiment Editor.

K2

2. Click the tab Home Page.

3. Open a LabBook as described in “Opening a LabBook™ on
page 5-14.

4. Click : in the toolbar to close the LabBook.

You can also click * in the tab of the LabBook.
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LabBooks
LabBook Toolbar

To run a LabBook

&

Experiment

. Click Editor  to open Experiment Editor.
. Click the tab Home Page.

. Open a LabBook as described in “Opening a LabBook” on

page 5-14.

. Click [!‘:I to run the LabBook.

The LabBook is added to the Scheduler and executed immediately.

To create a LabBook or Template from an existing LabBook

&

Experiment

. Click Editor  to open Experiment Editor.
. Click the tab Home Page.

. Open a LabBook as described in “Opening a LabBook” on

page 5-14.

. Click Create.

The Create drop-down menu opens, see Figure 7-2.

Home Page I'E iCAP 0 ESISC-45 tQuant Templab

b Save [ed] Close | B Run — Export

Content (L MewTemplate... ated runtime: 1 mir
2 Summary ¥  Mew Extract a new Template
4 [, iCAP O Extracts a neww Ternplate frorm ICA

Figure 7-2.  Create button in LabBook toolbar

5.

Click New Template if you wish to create a new Template from the
current LabBook.

The Template view of the Home Page opens. See “Creating a
Template” on page 5-24 for further details.

. If you wish to create a new LabBook from the current LabBook,

click New LabBook.
The LabBook view of the Home Page opens. See “Creating a
LabBook” on page 5-16 for further details.
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R
0‘0

. Click Editar

To export LabBook data

Expetirnent

. Click the tab Home Page.

page 5-14.

. In the toolbar of the LabBook, click
The Export data dialog opens, see Figure 7-3.

to open Experiment Editor.

Export

P

¢ | Export data

Exporter:; | Microgoft Excel =ML

- |

Ayailable data

Excel Expart Optionz

- [ ESI_SC45

Schemes |[ICAP O scheme ; Fath

EI Er:lll . H Cave | Plaage zafect a paff | |
HEE S ain Funz .
[V Survey Runs b Save as Filename
E :t-ﬂt'-ﬁl |' M Delete | Fiease enier 3 fianame
=- arnple hst .
- []iCAP @ Open file in Excel after export

E wport H Cancel

Figure 7-3.  Export data dialog of LabBook

5. Select the check boxes for the data you wish to export.
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. I Save as .
6. Click ™ to save the settings as your scheme.

The Save Export Scheme dialog opens, see Figure 7-4.

-

Marne:

D'escription:

k=L, Save Export Scheme @

-

iCaP B myschems |

£far A apfional dascnmiat

| Sawe || Cancel |

Figure 7-4.

Thermo Scientific

Export scheme of LabBook

7. Enter a Name and a Description.

8. Click LS|

9. In the Excel Export Options section on the right, select a Path and
enter a Filename.

10. If you wish, select the check box Open file in Excel after Export.

11, Clck [t |

% To view the history of a LabBook

Experiment
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a LabBook as described in “Opening a LabBook™ on
page 5-14.
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1-6

4. Click & History |
The History dialog for this LabBook opens, see Figure 7-5.

I )

History for eQuant.imexp @

Available history entries

IJzer Co... i

11820120 MP1.. M.
11820120 MP1.. M.
1182002, MP1... M

Comment;

Export Audittrail Compare

Figure 7-5. History dialog for LabBooks

Cl
5. Click to close the History dialog for this LabBook.

< To compare the history entries of a LabBook

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. Open a LabBook as described in “Opening a LabBook™ on
page 5-14.
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4. Click ¥ History

-

History for eQuant.imexp @

Available hiztony entries
Date User Co... i
149/202 .. . M. 4
119/202 . MP1.. M.

118/202 0 MP1.. M.

1182012 . MP1... M. -

Commert:
E sport Audittrail Compare
Figure 7-6. History dialog for LabBooks

5. Press <Ctrl> and select the entries you wish to compare.

iCAP Q Software Manual (P/N 1288010, Revision B)
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LabBooks

LabBook Toolbar
Compare
6. Click to compare the selected entries.
The Comparison dialog opens, see Figure 7-7.
Compariscn = @
M ame W ergion .. W erzian... -
Scankdode Electiz Electiz 1
Spacing [u] 0.1 0.1 3
Tune zettings [rwall] [rwall]
a tnaltes[1]
Channels 1 1
Color J2ERBE2271.. 28RBE221.
Lol time 2] 0. 0.
Enabled True True
|dentifier 133C= 133C=
Measurement made STD STD
Reszalution Marmal Marmal
Scankdode Electiz Electiz
Spacing [u] 0.1 0.1
Tune zettings [rwall] [rwall]
a tnalptes[Z]
Channels 1 1
Color .285.7E.165... . 285.7B.1G5. ..
Lol time 2] 0. 0.
Enabled True True
|dentifier 13 Ta 13 Ta =
[] Show differences only Cloze
Figure 7-7. History Compare dialog for LabBook
7. Select the check box Show differences only if you wish to view only
the differences.
Cloze
8. Click to close the Comparison dialog.
Cloze
9. Click to close the History dialog for this LabBook.
< To export the audit trail of a LabBook
Experiment
1. Click Editar o open Experiment Editor.
2. Click the tab Home Page.
3. Open a LabBook as described in “Opening a LabBook™ on
page 5-14.
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LabBook Toolbar

The History dialog for this LabBook opens, see Figure 7-8.

History for eQuant.imexp

Available hiztony entries

-

D ate Idzer

1/19/2012 .

11582012 .. MP1..
1A18/2012 .. MP1..
1182002 .. MP1...

Comment:

E sport Audittrail

Figure 7-8. History LabBook dialog

5. To export the History audit trail, click )
The Export Audittrail dialog opens, see Figure 7-9.

-

Export Audittrail =
, <« _Application Data » Workspace » - | ¥4 | | Search Workspace o)

T G |
File name: | -

Save as type: ’ Html files {*.html)

\» Browse Folders

Save l ’ Cancel

Figure 7-9. History Export Audittrail dialog

Thermo Scientific

6. Click Browse Folder if you wish to change the pre-configured

location of the file and select the directory.
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LabBook Toolbar
. |
7. Enter a File name for the HTML file, and click .
Your standard web browser opens displaying the audit trail
information.
Cloze
8. Click to close the History dialog for this LabBook.
% To hide Content pane
Experiment
1. Click Edter o open Experiment Editor.
2. Click the tab Home Page.
3. Open a LabBook as described in “Opening a LabBook”™ on
page 5-14.
The Content pane of the LabBook is shown on the left, see
Figure 7-10.
L Save E Close | [B Run | Create = Export £F Histary [T} Cantent
Content Acquizition Parameters, mintime estim:
3 Summary | dentifier Dol tirmm
Wi, iCAPQ b 43Ca 0.0
fEd Method Parameters 46Ca 0.01
& Analptes 4803 0.01
Figure 7-10. Content pane of LabBook visible
. Content
4. Click [EnCententy
The Content pane is hidden, see Figure 7-11.
b+l Save [ed] Close | [ Run | Create = Export &P History Cantent
Acquizition Parameterz, runtime estimation 500 millizeconds
|dentifier Crwell time [z] Channels Spacing [u] b eazurement
p | 43Ca 0.01 1 01 STD
Figure 7-11. Content pane of LabBook hidden
5. Click | ™ to show the Content pane again.
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Color Scheme of the Periodic Table

The color scheme of the periodic table of the LabBook is inherited from
the definitions in the Template, see “Color Scheme of the Periodic
Table” on page 6-12. These settings can be changed in the LabBook.
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Method Parameters LabBook

Method Parameters differ for each LabBook and are inherited from the
Template from which the LabBook is created in Experiment Editor. The
type of Evaluation selected for the Template also controls the

availability of the Method Parameters for the LabBook.

An example of the Method Parameters available for a LabBook based on

a tQuant Template is shown in Figure 7-12.

P

@ Experiment Editor - [iICAP-Q-Temp-tQuant-Chrom-LabBook]

RN HCH =X3

7 ICAP-G-T emp-tQuant-Chram B CAPO-TemptQuant-Chrom-LabBook X

b Save E Close | [B Run | Create = Export £F History T} Cantent

Content

2 Summary
4 ly, iCAPOQ

4 g Method Parameters
ﬂ Analytes
f_-_h_] Acquigition parameters
W4 Standards
@4 Compounds
4 Peak Detection

Analytes
[ Elements

= ‘
= o TI i M Fe Co
o (===-= N -] o oo o
R

NI

oo

W Zr Hb Mo T 1 Rl Pd
o omm o H® o EH™ o =
a Pt

an

4 Ratios - H I3 Hf Ta W Re o0& I
. m = m mm m EH™ m
@ Interference comection -
T4 Sample List - ! o
+ © Ao ENEEREE
¥ C5Y Export

E
|

ﬁ Repart ERport

Figure 7-12. LabBook Method Parameters

All settings of the Method Parameters can be still be changed in the
LabBook in Experiment Editor. For details, see “Method Parameters” on

page 6-15.

NOTICE The Sample List of a LabBook is generated from the settings in
Sample Definition of a Template, see “Sample Definition for a

Template” on page 6-117. A
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Summary of LabBook

A summary page is added to each LabBook in Experiment Editor. This
page shows the file name, and information about Properties, Date and
People for the LabBook, see Figure 7-13.

Surmmary

Filename: 3Jeluant-Lab-from-blank-Temp4.imexp

Properties -
Size 056 KB

Configuration iCapld [Description]

Instrumerts iCaP O

Ewaluations eJuant

B azed on template

MHumber of zamples 3

Murmnber of results
E ztimated zample run time 400 millizeconds

E stimated labbook mn time B minutes 30 seconds

Dates

Created 2420420012 171:06:07 Abd
Lazst modified 2420420012 17:06:09 Abd
Started at

Finizhed at

People

Figure 7-13. Summary of LabBook

% To show the summary of a LabBook

(2

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a LabBook as described in “Opening a LabBook™ on
page 5-14.

4. Click @ Summary

to view the summary of the LabBook.
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Sample List - LabBook

The Sample List of a LabBook in Experiment Editor is based on the
number of samples selected for analysis, and the structure of the Header,
Body and Footer items defined in the section of the Templates (see
“Sample Definition for a Template” on page 6-117).

An example of a sample list in a LabBook created from a tQuant
Template is shown in Figure 7-14.

P

tr3 Experiment Editor - [iCAP Q tQuant Lab]

b Save E Close | [B Run

Od Add ~ | Delete E -4 Copy 4 Paste E

o5 s

Content Samplelist estimated runtime: 10 minutes 26 seconds
@ Summary =2 Label % & St 57 48 Duration [ A Sample T %78 Standard 7
4y, iCAPQ 1 blark O 3 BLK.
4 [§d Method Parameters 2 STD1 O 3 5TD STD1
% Analytes K] zamplel S 3 M EMN WM
+] Acquisition parameters 4 y | sample2  |@ UNENDWwWH
wd Standards 5 sample3 | 3 LINKNOWN |
i Compounds 6 bank o 3 BLK 1
o F'E-Efk. D etection 7 blank o 3 BLE
; Riatios 8 sT1 |@ | 3 37D 3TD1
24 Interf ti
7] n erference comection g sample Py 5 LUNKN DWW
[T Sample List
; 10 zample2 5] 3 UMENDWN
4 § Automatic Export
11 sampled | 3 LM EM Dt
& CSY Export o
ﬁ Feport Export blank g 3 BLK
13 blark (5] 3 BLK
14 STD1 &) 3 5TD 5TD1
15 zaranlzl Y 2 IR RO ~
4 i 3

Figure 7-14. Sample list of LabBook

% To view the Sample List

Experiment

1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a LabBook as described in “Opening a LabBook™ on
page 5-14.
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. Click B8

LabBooks
Sample List - LabBook

. Click B Samalelist | i the Sample List of the LabBook.

To add a row to the Sample List

(2

Experiment

. Click Edter  to open Experiment Editor.
. Click the tab Home Page.

. Open a LabBook as described in “Opening a LabBook” on

page 5-14.

. Click Bl Samalalist | ;o the Sample List of the LabBook.

%4 (6 add a row below the Sample List.

To delete a row to the Sample List

-

Experiment

. Click Editor  to open Experiment Editor.
. Click the tab Home Page.

. Open a LabBook as described in “Opening a LabBook” on

page 5-14.

. Click B Samalelist | i the Sample List of the LabBook.

. Click the gray field in front of the row you wish to delete.

Click ] Delete

to delete the selected row.

To show comments of the Sample List

-

Experiment

. Click Edter  to open Experiment Editor.
. Click the tab Home Page.

. Open a LabBook as described in “Opening a LabBook” on

page 5-14.

. Click [ Sample List to view the Sample List of the LabBook.
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. Ty, Camments
5. Click = * to show the comment for the selected row.

The list of comments opens below the sample list.

K2
*

To add comments of the Sample List

-

Experiment
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a LabBook as described in “Opening a LabBook™ on
page 5-14.

4. Click B Samplelist | :owy the Sample List of the LabBook.

. Ty, Camments
5. Click = * to show the comment for the selected row.

The list of comments opens below the sample list.

. n Add C k
6. Click * SIMEME 10 add a comment for the selected row.

The User Comment window opens, see Figure 7-15.

i~ ™

User Comment @

Enter a comment for zample line 3

| -

l Ok I I Cancel

Figure 7-15. Add user comment to sample list row

7. Enter your comment.

8. Click |- %]

The comment is added and the User comment window closes.

% To hide comments of the Sample List

-

Experiment
1. Click Edter o open Experiment Editor.
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Sample List - LabBook

2. Click the tab Home Page.

3. Open a LabBook as described in “Opening a LabBook™ on
page 5-14.

4. Click 14 Sample List to view the Sample List of the LabBook.

! 7 |
5. Click . to hide the comment for the selected row.
The list of comments is hidden.
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Automatic Export - LabBook

Before measurement, you can define Automatic Export settings for a
LabBook in Experiment Editor. Upon completion of the LabBook, the
data are automatically exported.

You define the export settings for your data as *.csv or *.xml file and for
reports, see Figure 7-16.

Ej Experiment Editor - [eQuant-Lab-from-Template] El

W'ﬂ: eluant-Lab-from-Template

L Save E Close | [B Run | Create = Export £F Histary [T} Cantent

-

P

Content 5% Export
@ Summary S Export Awailable data C5Y Expart
4 iE&pu ["] Microsoft Excel XML ! e E Optionz
4 [Fd Method Parameters
- [ Data Colurnn separator:
f;“} Analytes - [] Status
o+ Acquizition parameters =l [¥] Sample l Export zample |
C{h M onitor Analptes - [J] ICAP Group exportec
'|._I._.| Survey zcan zettings ] Use th |
& the cumen
@ Interference comection
@ Standards
@8 Guantification
@ Fatios
4 Sample List
4 B Automatic Export
¥ C5Y Export
% Feport Export « [om] b

Figure 7-16. LabBook Automatic Export settings

LabBooks inherit the Automatic Export settings from the Template. See
“Automatic Export - Template” on page 6-125 for details.

NOTICE Automatic Export settings are not available for Completed
LabBooks since they have already been exported if so defined. For
export functions of Completed LabBooks, see “LabBook Toolbar” on

page 7-2. A
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LabBooks
Scheduling a LabBook

To schedule a measurement, you open a LabBook in Experiment Editor
and run it. Evaluation results can be accessed in a running LabBook so
results can be viewed in real time, see “Evaluation Results” on page 7-22.

In the Tools section on the Help page of Experiment Editor, you define
your Scheduler settings, see “Customizing Scheduler Settings” on

page 5-49.

NOTICE To customize the Options of the Scheduler, you can also click

Qptions
the Bl button. A

0,

% To run a LabBook

-

Experiment
1. Click Editer o open Experiment Editor.

2. Click the tab Home Page.

3. Open a LabBook as described in “Opening a LabBook™ on
page 5-14.
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4. Click D to schedule the LabBook for execution.
The LabBook is added to the Scheduler and the measurement is
started, see Figure 7-17.

I

ty4 Experiment Editor - [3eQuant-Lab-from-blank-Temp2c] = Eol( "

Content Compound | ntenzities Graph
i, iCAPO . i
fFi Method Parameters !
|=| Ewaluation Results _1:
W Compounds e
i Peaks : .
Wl Riatiog - - ) = i} - _
Wl Concertrations Compound |ntensities
4 Sample List

Mo evaluated data available |

Izl 3elluant-Lab-from-blank-TempZc ]

1 | ] | 3

LRI I Logiew |®- Completed LabBooks

iCaplJ Runring 1 of 1 LabB ook

Figure 7-17. Measurement started for scheduled LabBook

The completed LabBook is automatically deleted from the
Scheduler and added to Completed LabBooks.

5. Click @ Complsted LabBooks

The list of completed LabBooks opens, see “Completed LabBooks”
on page 5-54.
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Viewing the Result of a Measurement

The results of the measurement are added to the completed LabBook
and can be viewed in Experiment Editor.

< To view the results of a measurement

Experiment
1. Click Edter  to open Experiment Editor.

2 Click @ Completed LabBooks

3. In the Completed LabBooks tab, click the LabBook you wish to
view.
In Experiment Editor, the completed LabBook opens in a separate
tab, see Figure 7-18.

- =

IEJ Experiment Editor - [eQuant-Lab-from-blank-Temp2] E
= ICAP O alluant Temp2lab B c0uant-Lab-fromeblank-Temp? X
k| Save [ed] Close | [ Run | Create = @) 4| Recalculate || JB= Interference
Content Concentrations
@ Surnrnary @ Mo Time Sample Type
4 (g, iCARD E38 1 272012 8:01:49 AM | UNENDWN
> i Method Parameters -- 2 27202 :01:49AM  STD
» (&) Evaluation Results -- B 21752012 8:01:63 AM | UNENDOWN
) l__j It | St -- 7O2MT2012 80154 AN UNENDWN
=) TTRHMME 21 H- 5 2A7/2012 G0T:55AM | UNKNOWN
» [E] Reports - 90 2M17/2012 B01:56 AW | UNKNOWN
L4 Sample List
[ Log Messages
®, Sigring
» [dl Querny
1 T 3
- |
MHame Fath &
&  eQuant-Lab-from-blank-Temp2 T
@ tQuant-Lab-from iCAP tQuant Temp il
4 |_ i | 3

@ Completed LabBooks

Figure 7-18. Completed LabBook
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Evaluation Results

4. Click iCAP Q to show the items added to the LabBook after

measurement, see Figure 7-19.

Content

2 Summany

(o iCHP O
lgd Method Parameters
=| Evaluation Results
=| Instrument State
- | Reparts

A Sample List

i Log Messages

 Signing

[ Query

Figure 7-19. Added items of a completed LabBook

The menus Evaluation Results, Instrument State and Reports,
and the items Log Messages, Signing and Query have been added
to the LabBook.

The Evaluation Results view displays the data acquired within a
LabBook and can be viewed during the actual acquisition of a LabBook
in Experiment Editor.

The presentation of the evaluation results differs, according to the
“Method Parameters” on page 6-15 defined. In that way, Compounds
will only be shown for tQuant LabBooks whereas Survey Intensities may
be found in a variety of measurements.

% To open the Evaluation Results view

-

Experiment
1. Click Edter o open Experiment Editor.

2 Click @ Completed LabBooks

3. In the Completed LabBooks list, click the LabBook you wish to
view the result of.

The completed LabBook is opened in a new tab.
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4. Click # = BvaliationResuls open the Evaluation Results view,

for example, see Figure 7-20.

4 [y, iCAPD
- {53 Method Parameters
4 |=| Evaluation Results
gl Compounds
gl Peaks
gy Ratios

gl Concentrations
Figure 7-20. Evaluation Results submenus in completed tQuant LabBook

A number of functions that differ according to the evaluation
method are available in the toolbar of this view, see Figure 7-21.

. E[ Recalculate |E§' Interference |.ﬂa Blarks |;P Standards -

entrations Export SF Histary
= Mo Tirre Sample 3 Content
27202 30143 A0 UMENDWHN _

2M7/2012 B:01:434M 5TD E Details
2MF2MZ 30153 AM  UMENDWM g, Hide Thumbnails
27202 20154 M UNENDWH
27202 20155 AM  UNENDWH
27202 20156 AW UNENCWHM | B Colurnn Filter -

'

[3] Settings

wog = O —

Figure 7-21. Added functions in toolbar of completed LabBook

Instrument State

The Instrument State view of a LabBook in Experiment Editor shows
readback/status values for the instrument parameters of the iCAP Q
system for each sample in the sample list.

< To open the Instrument State view

-

Experiment
1. Click Editer o open Experiment Editor.

2 Click % Completed LabB ook )
3. In the Completed LabBooks list, click the LabBook you wish to

view the result of.
The completed LabBook is opened in a new tab.
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Viewing the Result of a Measurement

Reports

4 Click * = Inztrument State
Figure 7-22.

to open the Instrument State view, see

a :_:l Instrument State
3 General
3 RF Gernerator
et lon Optics
8 Wacuum
&3 Detector
4 Cooling S pstem
e Power Supply
&4 Gas Supply
[£] Tune Settings

Figure 7-22. Instrument State submenus in completed LabBook

The Reports view of a LabBook in Experiment Editor displays the
reports of the measurement. The availability of the reports differs,
according to the “Evaluation Methods™ on page 6-10. In that respect, a
Chromatogram report will be available for a tQuant LabBook, whereas
a Quality Control report shows for an eQuant LabBook.

The Calibration report (eQuant and tQuant LabBooks) displays in
report format the quantitative calibration curves for each analyte defined
as a standard and selected for quantification.

The Experiment report (also aQuant LabBooks) displays in report
format the Acquisition Parameters for each analyte and the
concentration data for each sample and for each analyte specified as a
standard and selected for quantification.

% To open the Reports view

2

Experiment
1. Click Editar o open Experiment Editor.

2. Click lf.".-'l Completed LabBooks
3. In the Completed LabBooks list, click the LabBook you wish to

view the result of.

The completed LabBook is opened in a new tab.

4. Click " = Repoits g open the Reports view.
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Log Messages

The Log Messages view of a LabBook in Experiment Editor is added to
the LabBook after a measurement has been run for this LabBook.

The table in Log Messages contains all events with appropriate time
stamps which occur throughout the manipulation of the LabBook. All
information, warning and error messages are logged here including
information about the service concerned.

% To open the Log Messages view

-

Experiment
1. Click Edter  to open Experiment Editor.

2. Click the tab Home Page.
3. Click ™ Completed LabBooks

4. In the Completed LabBooks tab, click the LabBook you wish to

view.

5. Click L] Log Messages to view the Log Messages of the completed
LabBook, see Figure 7-23.

Log Meszages

Logged at

Line nao. 2 zam

Line no. 3 zam

 Level

Line na. 1: BLK

D

Mezzage T Time | Categorny “F Sub Category ™7

Tatal evaluation 222N 212465 | ExpenmentE ChromB aze Ewv
time [mzec] : 16,

Data loading time

[mzec]: 0, Peak

detection time

[mzec]: 0

T atal evaluation 2/21/201213:47:1 | ExpenmentE ChromB aze. Ev
time [mzec) : 47,
D ata loading time
[meec] : 47, Peak
detection time
[mzec]: 0

Total evaluation 2AAT2M 213472 EvpenimentE ChromB aze Ev

time [mzec] : 15,

[rata loading time

[mzec]: 16, Peak

detection time

[mzec]: 0 -

Y

Figure 7-23. Log Messages in completed LabBook

Thermo Scientific

*

% To filter Log Messages

-

Experiment
1. Click Edter o open Experiment Editor.
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. Click the tab Home Page.

Click 'Fj;, Completed LabBook.s

. In the Completed LabBooks tab, click the LabBook you wish to

view.

. Click (3 Loakessages | ooy the Log Messages.

. Click ™ in the header of the column you wish to filter the display

of.

A drop-down menu opens, see, for example, Figure 7-24.

£l

[Cuztomn]

[ManBlankz]

Figure 7-24. Log Messages filter drop-down menu in completed LabBook

. Select an item from the drop-down menu.

The column only shows the selected values.

To customize filters in Log Messages

2

Experiment

. Click Edter o0 open Experiment Editor.

. Click the tab Home Page.

Click @ Complsted LabBooks

. In the Completed LabBooks tab, click the LabBook you wish to

view.

. Click L] LogMessages to view the Log Messages.

. Click ™ in the header of the column you wish to filter the display

of.

A drop-down menu opens, see, for example, Figure 7-25.

[0

(Mo

[Cuztam]

nBlarkz]

Figure 7-25. Log Messages filter drop-down menu in completed LabBook
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7. Select (Custom) from the drop-down menu.
The Custom Filter dialog opens, see Figure 7-26.

e

? Custom Filter

-

=

Filter bazed an
® Add
| = Delete |

All

~  of the following conditions:

- -

Ok [ Cancel |

Figure 7-26. Custom Filter dialog of Log Messages in completed LabBook

8. Select Any or All from the drop-down menu Filter based on.

9. Click |T | of the left column to open the drop-down menu for Level,
see Figure 7-27.

= Equals
# Does not equal

< Leszs than

= Leszs than or equal to

= Greater than

= Greater than or equal to

* Like

== fatches Regular Expreszion

2

4

Figure 7-27. Level drop-down menu of Custom Filter dialog

10. Select a rule from the drop-down menu.

11. Click M of the right column to open the drop-down menu, see

Figure 7-28.

[Elarkz]

[DE ML)
[Ernpty Temxt]
[Time]
[Categaom]
[Sub Cateqany]
[Mezzage]
[Logged at]

2

1

Figure 7-28. Drop-down menu of Custom Filter dialog with arguments

12. Select an argument from the drop-down menu.

Thermo Scientific
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13. Click | "% |

The specified rules are immediately applied to the table.
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LabBooks
Signing

The Signing view of a LabBook in Experiment Editor is added to the
LabBook after a measurement has been run for this LabBook.

Signing is used to protect the acquired data and verify the operator.
Certificates are required to activate the Signing feature. These Digital
SSL certificates are issued by Trusted CA Certificate Authorities and
applied by your Administrator.

< To open the Signing view
Experiment
1. Click Edter  to open Experiment Editor.

2 Click @ Completed LabBooks

3. In the Completed LabBooks tab, click the LabBook you wish to
view.
The completed LabBook is opened in a new tab.

4. Click & Signing open the Signing view, see Figure 7-29.

Sigring
$ Acquired By -
Domain Certificate
Dramain ser Serial Mo,
walid from 3
walid thiu
Sigr with different uzer | Sign |
Yerified By
Dramain Certificate
Dramain User Senal Ma.
walid from
walid thru .

Figure 7-29. Signing in completed LabBook
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Signing

R
“0

. In the Acquired By field, click |

To sign the LabBook

2

Expetirnent

. Click Editor o open Experiment Editor.

Click @ Completed LabBooks

. In the Completed LabBooks tab, click the LabBook you wish to

sign.
The completed LabBook is opened in a new tab.

Click ® Signing

to open the Signing view.

Sign |

The Select certificate for signature window opens, see Figure 7-30.

-

Select certificate for signature

Available certficates

FriendlyName Orwiner

|paape

HasPrivatekey |ssuer Maotdfter SenialMumber
|paape 01/06/2112 TBE3B034AB4FTDO54CT
Select | | Cancel

Figure 7-30. Select certificate for signature window

7-30

6.

7.

Select your certificate from the list and click Select.

Follow the instructions.

The fields Verified By and Approved By must now subsequently be
signed by the Manager and the Administrator, or as defined in your
company by the Administrator of Qtegra.
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Query

The Query view of a LabBook in Experiment Editor is added to the
LabBook after a measurement has been run for this LabBook. A
statistical breakdown of the intensity and concentration results can be
displayed at a glance and can easily be exported to Microsoft™ Excel™.

NOTICE See also “Results Page” on page 5-30. A

< To open the Query view

Experiment
1. Click Editer o open Experiment Editor.

2 Click % Completed LabBooks

3. In the Completed LabBooks tab, click the LabBook you wish to
view the result of.
The completed LabBook is opened in a new tab.

4. Click "8 Quew | open the Query view, see Figure 7-31.

Flows Fezult
& O | & Refresh &2 Group By o o
- Cateqgories - Labbot ppaspts | ,|
BT Filenarme Instrame o
Conceriration J H save B Saveds M Delete |
Concentration average
Concentration STD
Concentration RS0
BELC
LoD -
Columns
#f O
+ | abbook, -
- Sample List 3
M ame kerge [
[ndex o
Time v
Categony v
Fun 7
Label
Survey Runs =
1 S— k

Figure 7-31. Query view in completed LabBook
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1-32

R
“0

To place a Query

i

Expetirnent

. Click Editor o open Experiment Editor.

Click @ Completed LabBooks

. In the Completed LabBooks tab, click the LabBook you wish to

view the result of.
The completed LabBook is opened in a new tab.

. Click " =} B open the Query view.

. In the field Rows, select the check boxes for Categories you wish to

display.

Click o to select all check boxes.

. In the field Columns, select the check boxes for Labbook, Sample

List, and Results you wish to display.

Click o to select all check boxes.
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Query
. M Refresh .
7. In the field Result, click LilimBeinety display the selected result
values, see Figure 7-32.

R o R esult
& D [ & Refresh | Presets | - E

[+ I amne - Labbook, + -

¥ | Concentration RS0 Aation Filenarne bain Bunz |ndex

/| | BEC b [ eQuantLab-from-blark-Temp 1 2114720 =

LoD

| | Intensity

| | Intenzity average E

[ntenzity STOD

o Intengity ASD

L]

1
1
1
1
1
1
Colurnng 1
# O 1
~ Labbook N 1 2024520
[+ Mame herge Cellz | 2 !
o | Filename o 1 1
1 Inztrument o 1
o Evaluation o 1
Template W 1
- Sample List 1
[+ M ame Merge Cell: 1
| Index W - 1 -
Vi E— T 1 4 Il b

Figure 7-32. Query view with results in completed LabBook
< To export Query result data

Experiment
1. Click Edter  to open Experiment Editor.

2 Click @ Completed LabBooks

3. In the Completed LabBooks tab, click the LabBook you wish to
view the result of.
The completed LabBook is opened in a new tab.

4. Click " /3 Quey open the Query view.
5. Select the check boxes for Rows and Columns you wish to display.

6. In the field Result, click & Fee"

values.

to display the selected result
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7. In the Result table, right-click to open the context menu, see
Figure 7-33.

EH  Fit cells o grid
% Fit cells ko content

28 Copy Chrl4C

|1—,| Expart bo Excel

Figure 7-33. Query results context menu

8. Select Export to Excel from the context menu.
The Save As window opens, see Figure 7-34.

P )

lzJ Save As @
@wﬂ .|<<|_Fapp|i|:atinn Data » Workspace » - | +y | | Search Workspace o |
Organize « Mew folder == w .@.
Mame Date modified Type Size
. LabBooks 02.03.2012 09:25 File folder
, Templates 01.03.2012 1316 File folder
File name: eQuant-Lab-from-blank-Temp.xls -
Save as type: | Excel files (*.xls) v]
(+ Hide Folders Save ] ’ Cancel ]

Figure 7-34. Export results window

9. Select a directory and enter a File Name.

10, Cliek =]

7-34 iCAP Q Software Manual (P/N 1288010, Revision B) Thermo Scientific



chapter 8 Analysis with eQuant Evaluation

The evaluation method eQuant is typically employed for routine
analyses of liquid samples. It uses external element concentrations to
quantify concentrations of elements in an unknown sample. Calibration
graphs can be acquired and used for the fully quantitative analysis of
unknown samples. A different evaluation strategy can be chosen for each
analyte and also for each isotope of an analyte.

Employment of the iCAP Q instrument with an autosampler allows for
high throughput of samples in the daily work of a laboratory.

Contents

e Setting Up the Template

e Creating LabBook for Analysis with eQuant Evaluation
e Run the Experiment of your Analysis with eQuant

* Results and Data Evaluation

NOTICE Be sure a Configuration has been created for your system
setup, see “Experiment Configurator” on page 3-13. A
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Setting Up the Template

Setting Up the Template

8-2

In the Experiment Editor tool, all settings for your measurement are
entered in the Template. For analysis with eQuant evaluation this
includes defining the elements in your calibration solution as well as the
analytes of your samples.

NOTICE For a detailed description of all parameters in a Template, see
“Method Parameters” on page 6-15. A

*

iCAP Q Software Manual (P/N 1288010, Revision B)

To define Template settings

-

Experiment

. Click Edter o0 open Experiment Editor.
. Click the tab Home Page.

. Create a Template as described in “Creating a Template” on

page 5-24.
Be sure to select the Configuration for your system with iCAP Q,
the Evaluation eQuant, and, for example, an autosampler.

. Click ﬁ to select the Analytes view.

See “Analytes” on page 6-15 for a general explanation.

. In the periodic table, select the analytes of your calibration solution

and your samples.

First, the calibration curve of known samples must be acquired for
later comparison of the intensities of analytes with this calibration
curve.

e
. Click == to select the Acquisition Parameters view.

See “Acquisition Parameters” on page 6-19 for a general explanation.

. Enter the Dwell time (s) for the elements of your calibration

solution and your analytes.

Typically, dwell times are related to the expected concentration of
the analyte in the sample. Higher concentrations usually require
shorter dwell times. Lower concentrations should be measured for a
longer time to improve the signal-to-noise ratio. Short dwell times
are often used for isotope dilution analysis.

Thermo Scientific
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NOTICE The more sweeps are averaged, the better the measured value
should be. Dirift effects might not be recognized with longer dwell times
and a small number of sweeps. Very short dwell times might impair the

duty cycle of the instrument. A good dwell time value to start from
usually is 0.01 s. A

8. Enter the value for Channels and Spacing (u).
Usually with a good and stable mass calibration, the default values

should be sufficient to measure on the apex of the mass peaks.

9. Select the Measurement mode for each analyte from the drop-down

list, see Figure 8-1.

Acquizition Parameters, mintime estimation 300 millizecondz

|dentifier Diell time [z] - Channelz  Spacing [u] - Meazurement mode R ezolution

P 232U(STD] 0. 1 0.1 | STD = | Marmal
233 STD) 0.1 1 01 CCT Hormal
23U 5TD) 0.1 1 0.1 CCT3 Mormnal
23/U(STD] | 0.01 1 0.1 KED Mormal

KEDS

2IBUSTD] 0.1 1 0.1 51D Mormal
2380 57D 0. 1 0.1 STDS Mormnal
208PB(STD) | 0.01 1 0.1 ST Hormal
23Mal5TD] 001 1 0.1 STD Mormnal
39K [5TDY 0.01 1 0.1 STD Mormnal

Figure 8-1. Acquisition Parameters view drop-down Measurement mode

Thermo Scientific

For instrument models with a collision cell (QCell), CCT/CCTS or

KED/KEDS mode can be used to suppress/eliminate polyatomic
and isobaric interferences. If you suspect interferences from the

analytes in the expected matrix, use KED, else STD.

NOTICE CCT mode and KED mode are only available with the
instrument models iCAP Qc and iCAP Qs. a

10. Enter the Resolution.

11

Default resolution is Normal. This setting can be used to reduce the
count rate for analytes with high concentration (different linear scan
slope of quadrupole) in order to increase the linear dynamic range

for comparison of several analytes.

the Measurement order for your measurement modes, if

appropriate.

iCAP Q Software Manual (P/N 1288010, Revision B)
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Setting Up the Template

8-4

12.

"

Click " to select the Monitor Analytes view.

13. Add analytes to be monitored.

14.
15.

16.

17.

18.

19.
20.

21.

iCAP Q Software Manual (P/N 1288010, Revision B)

One or more analytes can be entered which should be measured
subsequently. The Qtegra software watches the intensities of the
entered isotopes after the entered minimum uptake delay has
elapsed. The software starts the measurement after all conditions are
fulfilled, that is, the intensities are high and stable enough. If this
condition is not passed within the entered maximum uptake time,
the program performs the action defined for On Failure. The
definition of conditions for wash are defined likewise.

For details, see “Monitor Analytes” on page 6-24.

e

Click " to select the Survey scan settings view.

Define a complete or partial mass spectrum to get an overview of all
elements and interferences potentially being present in a sample.
For details, see “Survey Scan Settings” on page 6-26.

Enter dwell time and spacing for each survey scan region.

Select the number of sweeps the instrument should perform at the
bottom of the page.

=
Click =2 (0 select the Interference correction view.
Interference correction helps to minimize not-polyatomic isobaric
interferences if no other interference-free isotope is available. This
mathematical correction is suited for analytical measurements
following EPA regulations.

For details, see “Interference Correction” on page 6-30.

Click E!; to select the Standards view.

Click New to define a Standard as described in “Creating a New
Standard” on page 6-34.
See “Standards” on page 6-32 for details.

Click New to define an Internal Standard as described in “Creating
a New Standard” on page 6-34.

For definition of an internal standard, choose an element that is not
in your sample, but that is as near as possible to the mass of the
analyte you wish to quantify. This element should then be added
with the same concentration to each sample. The elements of the
InternalStandard should not react with the analytes or generate
additional spectral interferences on the masses of the analyrtes.

Thermo Scientific
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Obviously, also no interferences of the analytes should lie on the
mass of the elements in the Internal Standard (unless you can be
sure to delete/eliminate these with KED/KEDS mode).

NOTICE For complex samples it is typically appropriate to select several
elements to be used as internal standards. This way, Use Interpolation in
Quantification can be applied. A

22. Click E!; to select the Quantification view in the Template.

23. Enter and select the values as described in “Quantification” on
page 6-62.
Fit Type in most cases is Linear.
For analytes selected to be used as Internal Standard the setting for
Quantify is automatically set to No.

24. Select the check box Use Quality Control if you wish to use this
feature.
The additional Method Parameter Quality Control is shown
immediately. For details on defining the test settings, see “Defining
or Changing Quality Control Test Settings (eQuant only)” on
page 6-80.

NOTICE For details on the Quality Control tests, see “Quality Control
(eQuant only)” on page 6-69. A

25. Click E!; to open the Ratios view in the Template.

26. Select the Isotope 1 and Isotope 2 from the drop-down lists.
The Ratios page provides the option to set several user-defined ratios
which are displayed after the measurement of the LabBook.
For details, see “Ratios” on page 6-66.

NOTICE For details on all parameters, see “Method Parameters” on
page 6-15. A

27. Click H to save the changes to your Template.

< To define settings of autosampler

-

Experiment
1. Click Editer o open Experiment Editor.
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8-6

. Click, for example,

. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.
Be sure to select the Configuration for your system with iCAP Q,
the Evaluation eQuant, and, for example, the autosampler

ESI SC-4S.

wESISERS o open the autosampler view.

. Define the settings of your autosampler as appropriate.

See “Peripherals” on page 6-101 for details.

. Click H to save the changes to your Template.

To define Sample Definition

2

Experiment

. Click Edter o open Experiment Editor.
. Click the tab Home Page.

. Open a Template as described in “Opening a Template” on

page 5-22.
Be sure to select the Configuration for your system with iCAP Q,
the Evaluation eQuant, and, for example, an autosampler.

. Define Header, Body and Footer as appropriate.

To define Header and Footer rows is typically appropriate for a high
amount of analyses with a routine method.

. Enter a value for Survey Runs.

The value 1 is typically appropriate.

. Enter a value for Main Runs.

The value 3 is typically appropriate.

. For Sample Type, sclect STD for the calibration solution,

UNKNOWN for the samples, and BLK or AVERAGE BLK for
blanks.

. In the columns for rack and vials, set the positions of the samples in

the autosampler.
The titles of these columns vary with the autosamplers.

NOTICE For details, see “Sample Definition for a Template” on
page 6-117. A

iCAP Q Software Manual (P/N 1288010, Revision B)
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9. Click H to save the changes to your Template.
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Creating LabBook for Analysis with eQuant Evaluation

The LabBook should be based on the Template that you created for
your eQuant analysis in Experiment Editor.

%

% To create the LabBook for your eQuant analysis

i

Expetirnent
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. On the Home Page, click Analysis.
The Analysis view of Experiment Editor opens.

4. Enter a Name for the LabBook and select a Location, see
Figure 8-2.

Analysis

1 Create LabhBook

Create a new LabBook bazed on an exizting Template or LabBoak

ENE elJuant-Lab-from iICAF elluant ESI SC-455 Temp -

Locatian LabBooks

@ Create a new LabBoak from an existing Template

Template Mame B SRR TSI o e o b R ) -

Samplez 100 [ Import from C5Y

Create a new LabB ook from an existing LabB ook

Create a new LabBook from a blank Template

elluant

Create LabB ook,

Figure 8-2. Enter Name for eQuant LabBook
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10.

11.

12.

Analysis with eQuant Evaluation
Creating LabBook for Analysis with eQuant Evaluation

. Click the radio button Create a new LabBook from an existing

Template.

. Select the Template Name of your eQuant Template from the

drop-down list.

. Enter a number for Samples.

To import a sample list, click Import from CSV, and select a CSV
name and a Mapping Name from the drop-down list.

Create LabBoak.

. Click to create the new LabBook.

A new tab opens for the new LabBook.

. Check all settings.

Check the sample list.

Make sure that the settings for the autosampler are corresponding to
the actual position of vials in the autosampler.

In the toolbar of your LabBook page, click b save to save your
LabBook.
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Run the Experiment of your Analysis with eQuant

8-10

After each measurement cycle, the signal intensities and measured
concentrations can be observed in Experiment Editor. Spectra View
furthermore offers the possibility to look at the mass spectra acquired
during the Survey runs.

% To run your eQuant LabBook

-

Experiment
1. Click Editar o open Experiment Editor.

2. Click the tab Home Page.

3. On the Home Page, click Analysis.
The Analysis view of Experiment Editor opens.

& Open...
4. Below éJ °, click ook

The Browse for LabBook window opens.

5. Select your eQuant LabBook.

6. Click to open the LabBook.

The LabBook opens in a new tab of the Experiment Editor tool.

7. In the toolbar of your LabBook, click [-;::l to schedule the LabBook
for execution.
The LabBook is added to the Scheduler. If the check box Automatic
has been selected for Start Queue in the Options settings of the
Scheduler (see “Customizing Scheduler Settings™ on page 5-49), the
measurement is started immediately.

iCAP Q Software Manual (P/N 1288010, Revision B) Thermo Scientific
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Results and Data Evaluation

Concentrations

Thermo Scientific

After measurement, the LabBook is added to the Completed LabBook
tab in Experiment Editor. Intensities are shown of the measured values
corrected by Interferences. The graphical display shows characteristics of
the selected external calibration and corresponding concentrations.
Results of QA/QC tests are shown. For details on viewing results, see
“Viewing the Result of a Measurement” on page 7-21.

Depending on the need of your laboratory, data evaluation of results
may be desired.

Inspecting the result data you can look for potential interferences,
recognize drifts of the signals, look at the calculation of detection and
determination limits, and estimate the calibration quality. The
observation for carryovers and the rise of blank values might be desired.

Any changes in the LabBook are recorded and can be saved with
comments. For a complete description of the toolbar functions of a
LabBook, see “LabBook Toolbar” on page 7-2.

In the Evaluation Results Concentrations view of the LabBook in
Experiment Editor, the results of the quantitative analysis are
summarized. As with the sample list, blanks are displayed in blue,
standards in yellow, QCs in red and unknowns in white. The mean
values, standard deviations (SD) and relative standard deviations (RSD)
as well as the results of each main run are shown when the line is
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expanded by clicking ¥, An entry can be added or removed from the
calculation by right-clicking and selecting Include entry or Exclude
entry from the context menu, see Figure 8-3.

P

x4 Experiment Editor - [eQuant] E'@
Home Page IE elJuant 3 = elluant-Lab-fram-blank-Temp
b Save E Close | [ Run | Create = Ei Recalculate i i Blanks | o7 Standards
Content Concentrations
LImnirmnary - o ime | Sam abe u [ppk] # u [ppb] A
=5 M Ti Sam % Label W 175Lu [ppb] & 17ELu [pph]
U ICAFP O E 211430 BLE | 0,000 0.004
i Method Parameters ¥ 2 11/30 BLK  Blank | 0.000 0.004
= .Evaluatil:un Results Mean: | 0.0 oo
Wl Concentrations RSD[ | 141.0 221
Wl Concertration Ratios ={0R | 0.0 0.a
. i o] ime am | Label 57 U [ppb| & u [ppb] =
ol Intensities h T E Label < 175Lu [ppE] & 176Lu [ppb]
Wl Intensity Ratios - 311430 | 5TD |
W Survey Intenzities
i Survey , 2 Calibra |
W Survey Concentrations 3
' 311430570 04 ppb : .
Spectra View T Y Fit cells ko grid
e S 3 411/30 570 (06 ppb LrEEa
=/ Instrument State - 5 11/30 5TD 0.8 ppb B%  Fit cells ko content
=] Reports E £ 11/30 5TD  1.0ppb
Opp .
-3 Co Chrl+C
= 515045 : 7 110 STD  1zppb || &
Z= ESISC-45 + g8 11/30 | STD 1.4ppb |||3| Expartto Excel
<= B3I FAST Calibra [ I-_T_ﬂ Expand level
T4 Sample List »
ol Collapse level
D Log Messages E
¥, Signing bl Exclude entry
(& Query ~ Include entry
8- Completed LabBaooks ﬁ Scheduler § NG RATE E»  Jump ko raw data
iCapll |dle E mpty quele

Figure 8-3.

8-12

Evaluation results Concentrations with context menu

Values in brackets represent the expected concentration of the standard.
The recovery of the internal standard is displayed in percent of the first
sample line. Double-clicking one of these values displays a plot of the

recovery against the sample number.

Double-clicking the thumbnails or selecting Details in the toolbar
displays an enlarged graph of the calibration curve on the lower left side,
including the calculated values for the background equivalent
concentration (BEC), the instrumental detection limit (IDL) as well as

iCAP Q Software Manual (P/N 1288010, Revision B)
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the most common statistical data to assess the quality of the fit. The
green area in the graph represents the confidence delta at 90% while
each point is displayed with its standard deviation, see Figure 8-4.

i

E'j Experiment Editor - [eQuant]

[ =) & ]S

Haome Page IE eluant = elJuant-Lab-from-blank-Temp
B Sawe E Close | [= Run a Recalculate ll
Concentrations
+ Calibration Properbes | -
= 30113052000 STD 0.4 ppb | 0412 [0.400) | 0.401 [0.400)
2 3 1 | 0.413[0.400) [ 0.402 [0.400) 3
3 2| 0409 [0.400) | 0.393 [0.400)
3 3 | 0,477 (04000 | 0.401 (0.400)
3 4| 0471304000 | 0.400 [0.400) -
Detailz Sample list line 3:
@ & [/ 176Lu | ] G &dd Comment

P Sy Skatusz: Success
§ ............................................................................ Creation:  “With
T R S gxpefiment
- . - Descriptior:
m—— Comment;
fx] = b™x + a Start time:  11/30/2011
Parameter Walle Confidence Delta at 90% StdErr Rel StdErr [%] 5:08:10 P
b 26.,938.949 +/-225 EEE 159,432 0592 || Stoptime: 11/30/2001
a 188,292 +-201.120 142144 7549 51133 PM
R 1.000
BEC 0.007 ppb
IDLLOD) 0.003 ppb -

Figure 8-4.

Thermo Scientific

Evaluation results Concentrations details

The values are automatically updated when values are added or removed
or the settings in the “Quantification” on page 6-62 view of the Method
Parameters are changed. There is also the possibility to further enlarge

the graph by clicking O Maximize in the upper right corner of the
Details view. A right click on the graph opens a context menu with
options to copy or save the graph or to display the data logarithmically.
Comments for each sample line can be added by clicking the

Ca &dd Comment . .
i button in the lower right corner of the

Concentrations view.

iCAP Q Software Manual (P/N 1288010, Revision B) 8-13



Analysis with eQuant Evaluation
Results and Data Evaluation

The toolbar of the Concentrations view includes options to perform a

a Fecalculate

recalculation with , to switch on/off the mathematical

= Interference

interference correction and to switch on/off the use of

22 Standards g Blanks

internal standards . By clicking the blank
correction is switched on/off. If no ZERO STD was selected, the blank
correction is done by including the measured intensity of the different
isotopes into the calibration plot with a concentration of 0. If one or
more samples in the sample list are indicated as ZERO STD (to perform
a standard addition), the correction is done by subtraction of the
intensities.

8-14 iCAP Q Software Manual (P/N 1288010, Revision B) Thermo Scientific



Concentration Ratios

Analysis with eQuant Evaluation

Results and Data Evaluation

The Evaluation Results Concentration Ratios view of the LabBook in
Experiment Editor shows the ratios for each pair of isotopes entered in
the Method Parameters section related to the estimated concentrations,
see Figure 8-5.

e

E'j Experiment Editor - [eQuant]

B Sawe E Close | [» Run | Create =

El Recalculate | e Blanks | o7 Standards

[= ][ O |me3a)

ﬁ‘ Scheduler

Content Concentration F atios
@ Surnrnary @ Mo [rate # Tim Label % 175Luw/17ELu 4
W, ICAFP O = 2 114302 | [0.0000
fFd Method Parameters 1 | 0.0000
|5 Evaluation Results Mean: 0.00
ﬁ Concentrations RSD %] MA
il Concentration R atics sh: 0.00
Wl Intensities
Wl Irtensity Ratios
Wl Sureey Intensities
Wl Sureey Concertrations =2 Mo Drate / Tirn Label % 178Lu/17ELu &
& SpectraView - 3113020 | 1.0092
|| Instrumert State 1 1.0270
£ Reparts 2 1.0220
e ESI G045 3 1.0148
i 515045 ; 10t
2= ESIFAST g 09a74
T4 Sample List Mean: 1.01
L] LogMessages RSD [ 148
B Signing So: 0.0
@ Cluerny
» o

Figure 8-5.

Intensities

Thermo Scientific

Evaluation results Concentration Ratios

The Evaluation Results Intensities view of the LabBook in Experiment
Editor displays the raw intensities. If the entries are shown in bold type,
at least one main run was measured using the analog mode of the
detector. If the entries are displayed in blue instead of black, they were
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manually edited, for example, the result of one main run was removed

from the calculation of the average after the measurement. Clicking %
displays the mean values as well as the SD and RSD values. In the
thumbnails, filled circles indicate that the value was measured in the
analog mode, red circles represent excluded entries. The blue line in the
enlarged graph represents the estimated mean value of the different
main runs, see Figure 8-0.

I

li')' Experiment Editor - [eQuant] E@
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2 Summary + 1 -
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E'j Method Parameters * 3] 143333 48177
|=| Evaluation Results . 411341075 3827
= _ + 5| 1349672 38071
Wl Concertrations
ﬁ Concentration A atios MIEEE |l EAED |24 U2
= — RSO na na
i Intensities sD:| 103198 1285
Wl Intensity Ratios 3
ﬁ Survey Intenzities L — P
W Survey Concentrations o .
lad Spectra View -
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% Scheduler

Figure 8-6.
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Evaluation results Intensities
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If more than one channel was measured for any isotope, there is also the
possibility to set the strategy how to handle the raw intensities, see

Figure 8-7.

Export EF History E Content

a Recalculate | Strategy |Center

Intensities Average
== Date / Time Center
= 9102012 2:00:48 PM | Tune B | [tegral
4 Highest
+ ra
+ 3
Mean:
RSD [%]:
s0:
Figure 8-7. Evaluation results Intensities calculation strategies

Thermo Scientific

v| |5" Interference | E Details .1&,

4+
83274
84,445
82,784
82,553

83,2733

12
10125

BCe +
132,752
135333
131,742
131,176

132.7525

11%n +#

360,560

368,763
354536
358,376

3605599
20
73631

The calculation strategies for Strategy are described in Table 8-1.

Table 8-1.
Strategy

Average

Intensities calculation strategies

Description

Uses the average intensity value for each
isotopes of the measured channels.

Center

Only uses the intensity of the middle

channel.

Integral

Uses the sum of all channels measured for

one isotope.

Highest

Selects the channel with the highest
intensity for each main run.

iCAP Q Software Manual (P/N 1288010, Revision B)
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Intensity Ratios

The Evaluation Results Intensity Ratios view of the LabBook in
Experiment Editor shows the data with reference to the raw intensities.
Again, the context menu offers functions to include or exclude single
entries, see Figure 8-8.
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Figure 8-8. Evaluation results Intensity Ratios with context menu
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Survey Intensities

When a survey scan was acquired, the Evaluation Results Survey
Intensities view of the LabBook in Experiment Editor shows the
measured intensities of all isotopes within the defined survey scan
regions, see Figure 8-9.

e
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Figure 8-9. Evaluation results Survey Intensities

The display is comparable to that of the Intensities view.
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Survey Concentrations

The Evaluation Results Survey Concentrations view of the LabBook in

Experiment Editor is shown in Figure 8-10.

P
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Figure 8-10. Evaluation results Survey Concentrations

This view only contains entries if a valid semi-quantitative evaluation

was done.
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Spectra View

The Evaluation Results Spectra View view of the LabBook in
Experiment Editor displays the acquired mass spectra (plots of the
measured intensities against the mass-to-charge ratio). Options to save,
copy or print the graph are offered in the context menu, see Figure 8-11.
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Figure 8-11. Evaluation results Spectra View with context menu

Already averaged intensities or the intensities of each single main or

survey run can be displayed by expanding the sample line *! and by
selecting the check box for the spectrum of interest. The display options
can be changed by clicking the buttons in the toolbar. There is, for
example, the possibility to display the intensities not only as points but
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also as sticks or profile or any combination of it. With the check boxes

in the Details section it is possible to simulate the natural isotopic
abundances of the elements as well as of common interferences.
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chapter 9 Analysis with tQuant Evaluation

Analysis with tQuant evaluation is used for chromatographic
evaluations or for applications which require the recording and
subsequent integration of transient signals.

This evaluation method should be used, for example, if all components
in a sample have been previously separated to be detected and quantified
individually using an appropriate separation technique.

Contents

* Setting Up the Template

* Creating LabBook for Analysis with tQuant Evaluation
* Run the Experiment of your Analysis with tQuant

* Results and Data Evaluation

NOTICE Be sure a Configuration has been created for your system
setup, see “Experiment Configurator” on page 3-13. A
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Setting Up the Template

9-2

In the Experiment Editor tool, all settings for your measurement are
entered in the Template. For analysis with tQuant, you define elements
that the species or compounds of interest contain, the retention time of
every species/compound and the amounts of each of the compounds
that are used in the calibration solutions.

NOTICE For a detailed description of all parameters in a Template, see
“Method Parameters” on page 6-15. A

R
“0

iCAP Q Software Manual (P/N 1288010, Revision B)

To define Template settings

i

Expetirnent

. Click Editor o open Experiment Editor.
. Click the tab Home Page.

. Create a Template as described in “Creating a Template” on

page 5-24.
Be sure to select the Configuration for your system with iCAP Q,
the Evaluation tQuant, and, for example, an LC autosampler and a

LC pump.

. Click ﬁ to select the Analytes view.

See “Analytes” on page 6-15 for a general explanation.

. In the periodic table, select the elements of interest for the species

present in your calibration and sample solutions.

First, the calibration curve of species with known concentrations
must be acquired for later comparison of the peak areas of analytes
with this calibration curve.

.
. Click == to select the Acquisition Parameters view.

See “Acquisition Parameters” on page 6-19 for a general explanation.

. Enter the Dwell time (s) for the elements present in your

calibration and sample solutions.

The dwell time should be selected to be long enough to sufficiently
improve the signal-to-noise ratio. Dwell times that are too long
reduce the possibility to acquire enough points/values for the correct
calculation and interpolation of the peak. Seven to nine
points/values usually suffice to describe the peak shape correctly. A

Thermo Scientific
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good dwell time value to start from usually is 0.1 or 0.2 s. If you
wish to analyze species containing many different elements in one
measurement, the dwell times must be adjusted accordingly.

NOTICE Dwell times for very short peaks as, for example, with Ultra
high pressure LC systems, are shorter than with customary LC systems
but equal or slightly longer as with GC or CE systems. A

8. Enter the value for Channels and Spacing (u).

Default values are usually acceptable.

9. Select the Measurement mode the drop-down list, see Figure 9-1.

Acquizition Parameters
| dentifier Dwell time [z] - Channels . Spacing [u] - Measurement mode Rezolution
p | 14CCCT] 002 1 01 | CCT w | Mormal
345 [CCT) 002 1 01 CCT Hormal
3B5 [CCT) | 002 1 01 CCTS Mormal
14N (CCT) | 002 1 0.1 KED Normal
KEDS
188 [CCT] | 002 1 01 51D Hormal
12C[CCT) 002 1 01 STDS Mormal
325 [CCT) 002 1 01 CCT Marmal
Figure 9-1.  Acquisition Parameters view drop-down Measurement mode

Thermo Scientific

The same Measurement mode must be selected for all analytes.

For model iCAP Qa (without QCell), only STD/STDS is possible.
An example for a speciation analysis with this model would be the
separation and subsequent detection and quantification of Hg and
MeHg.

If you expect interferences, for models iCAP Qc and iCAP Qs,
KED/KEDS is advisable or CCT/CCTS for dedicated applications.
An example would be Cr speciation (Cr [III] and Cr [VI]).

NOTICE CCT/CCTS mode and KED/KEDS mode are only available
with the instrument models iCAP Qc and iCAP Qs. A

10. Enter the Resolution.

Default resolution is Normal.

The setting High can be used to reduce the count rate for analytes
with high concentration (different linear scan slope of quadrupole)
in order to increase the linear dynamic range for comparison of
several analytes.
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9-4

11.

4

In Advanced Parameters, configure the external trigger signals
from, for example, the LC system, if appropriate, see Figure 9-2.

E sternal Input Trigger Lewvel Trigger ~ Edae Trigger
Dricgital 1M 1 Maone = [ Mone
Crigital 1M 2 Mone Mone
Lo
High

Figure 9-2. Advanced Parameters Trigger settings

12.

13.

14.

15.

16.

Click E.!; to select the Standards view.

Click New to define a Standard as described in “Creating a New
Standard” on page 6-34.
See “Standards” on page 6-32 for details.

Define the Compounds you wish to use in your external calibration.
You can create a compound standard from the compound list if you
define the compounds first, see “Compounds (tQuant only)” on
page 6-41.

Click E.!; to select the Compounds view.

Click bd Add Compound

compound.

Your definitions for the column Compound Name will be used in
the column Compound in Standards if you create a compound
standard from the compound list. The names for Compound Name
and Compound must be identical.

For details on defining compounds, see “Compounds (tQuant
only)” on page 6-41.

to add a line to the table and define your

NOTICE All settings except instrument scan dependent parameters can

still

17.
18.

iCAP Q Software Manual (P/N 1288010, Revision B)

be changed after measurement. A

Click E.!; to select the Peak Detection view.

For Smoothing, select the check box Active and select Moving
Mean from the drop-down list Smoothing Method to improve the
signal-to-noise ratio.

For details, see “Peak Detection (tQuant only)” on page 6-44.

Thermo Scientific
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19. Click E!; to select the Ratios view.

20. Select the Compound 1 and Compound 2 from the drop-down
lists.
The Ratios page provides the option to set several user-defined ratios
which are displayed after the measurement of the LabBook.
For details, see “Ratios” on page 6-606.

o
21. Click =2 (o select the Interference correction view.
This Method Parameter provides the option to minimize
non-polyatomic isobaric interferences if no other interference-free
isotope is available.
For details, see “Interference Correction” on page 6-30.

NOTICE For details on all parameters, see “Method Parameters” on
page 6-15. A

22. Click H to save the changes to your Template.

% To define settings for hyphenated technique

(2

Experiment
1. Click Editer o0 open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select the Configuration for your system with iCAP Q,
the Evaluation tQuant, and, for example, the LC autosampler and
LC pump.

I Accela LC Autozarmnpler

4. Click, for example, to open the LC

autosampler view.

5. Define the settings of, for example, your LC autosampler and LC
pump(s), as appropriate.
Depending on the autosampler or pump you use, these settings
usually include flow rate, pump mode and gradient for LC pumps,
needle height, speed of syringe pumps and injection mode for LC
autosamplers.
See “Peripherals” on page 6-101 for details.

6. Click H to save the changes to your Template.
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R
“0

To define Sample Definition

i

Expetirnent
1. Click Edter o open Experiment Editor.

2. Click the tab Home Page.

3. Open a Template as described in “Opening a Template” on
page 5-22.
Be sure to select the Configuration for your system with iCAP Q,
the Evaluation tQuant, and, for example, an LC or IC system
consisting of a pump system and an autosampler.

4. Define Header, Body and Footer as appropriate.

5. For Sample Type, select STD for the calibration solution,
UNKNOWN for the samples, and BLK or AVERAGE BLK for
blanks.

6. Enter the correct value for column Duration.
The duration for the measurement should be as long as for the LC
method.

7. In the columns for rack (block, tray) and vials, set the positions of
the samples in the autosampler.
The titles of these columns vary with the autosamplers.

NOTICE For details, see “Sample Definition for a Template” on
page 6-117. A

8. Click H to save the changes to your Template.
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Creating LabBook for Analysis with tQuant Evaluation

The LabBook should be based on the Template that you created for
your tQuant analysis in Experiment Editor.

< To create the LabBook

-

Experiment
1. Click Edter  to open Experiment Editor.

2. Click the tab Home Page.

3. On the Home Page, click Analysis.
The Analysis view of Experiment Editor opens.

4. Enter a Name for the LabBook and select a Location, see
Figure 9-3.

Analysis

1 Create LabBoolk

Create a new LabBook based on an esisting Template or LabB ook,

MHame Hluant-Lab-from iCAP Spectra Chromatography -

Lacatian LabBoaks

@ Create a new LabBook from an existing Template

Template Marme | [0SR B =0 = 0 ] ] = =] g1 -

Samplez 100 [ Import from C54

Create a new LabBook from an exizting LabBook,

rEuant

Create a new LabBook from a blank Template

elluant

Create LabBoak,

Figure 9-3. Enter Name for tQuant LabBook
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9-8

5.

10.

11.

12.

iCAP Q Software Manual (P/N 1288010, Revision B)

Click the radio button Create a new LabBook from an existing
Template.

. Select the Template Name of your tQuant Template from the

drop-down list.

. Enter a number for Samples.

To import a sample list, click Import from CSV, and select a CSV
name and a Mapping Name from the drop-down list.

Create LabB ook
. Click to create the new LabBook.
A new tab opens for the new LabBook.
. Check all settings.

If external trigger signals are used make sure they are configured
correctly. The settings are inherited from the Template.

Check the sample list.
Pay special attention to Duration and Sample Type settings.

Make sure that the settings for the hyphenated technique are
corresponding to the actual settings, for example, the position of
vials in the LC autosampler.

In the toolbar of your LabBook page, click ke save to save your
LabBook.

Thermo Scientific
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Run the Experiment of your Analysis with tQuant

Thermo Scientific

During measurement, a range of settings can be observed in real time in
Experiment Editor. A graphical representation shows the signal intensity
of the traces over time. Peaks are shown with names, retention time
integration limits as defined in the Method Parameters.

< To run the tQuant LabBook

-

Experiment
1. Click Editer o0 open Experiment Editor.

2. Click the tab Home Page.

3. On the Home Page, click Analysis.
The Analysis view of Experiment Editor opens.

& Open...
4. Below éJ -, click o

The Browse for LabBook window opens.

5. Select your tQuant LabBook.

6. Click to open the LabBook.

The LabBook opens in a new tab of the Experiment Editor tool.

7. In the toolbar of your LabBook, click [-;:::I to schedule the LabBook
for execution.
The LabBook is added to the Scheduler. If the check box Automatic
has been selected for Start Queue in the Options settings of the
Scheduler (see “Customizing Scheduler Settings” on page 5-49), the
measurement is started immediately.
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Results and Data Evaluation

After measurement, the LabBook is added to the Completed LabBook
tab in Experiment Editor. The observed intensity is shown over time in
the acquired graphical display. The graphical display shows
characteristics of the selected external calibration and corresponding
concentrations. For details on viewing results, see “Viewing the Result
of a Measurement” on page 7-21.

NOTICE For the chromatogram, all peaks must have been aligned
correctly and the areas must be correct. A

In the Evaluation Results section, the results can be monitored and
quantitative data is calculated.

Any changes in the LabBook are recorded and can be saved with
comments. For a complete description of the toolbar functions of a
LabBook, see “LabBook Toolbar” on page 7-2.
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Compounds
In the Evaluation Results Compounds view of the LabBook in
Experiment Editor, the acquired time slices (chromatogram) are shown
with the determined peak area for the defined compounds after
automatic peak detection and integration, see Figure 9-4.
y2 Experiment Editor - [MP3_FinalDVT_HPLC Dionex AG7_Cr_04.01.12 IE 2] o[- ]
Haome Page IE MPI_FinallWT_HPLC Dionex_AGY_Cr_ 040112 IE 2 _
B Sawe E Close [[] Content El Recalculate || B Interference || |1 Settings E
Content Compound Intenzities Graph
@ Summary Trace[s]of fnalysis No 14 ; "5TOD 3"
f, iCAP D
& Method Parameters ST g T T T
|5 Evaluation Results — = ] ' L
Wl Compounds f‘z
Wl Peaks g @ |
Wl Ratins "E‘"
Wl Concentrations £ m]
|| Instrument State
] Reports
T4 Sample List Time 1]
D Log Meszages =
® Signing Compound |ntensities
- B Mo Label oGVl & Crll -
[E Queny
+ 13 5705 17768325 1785 _
# b 145D 5 178.260.31 ) 1749
+ 15 BLKA .83 -
1 T b

Figure 9-4. Result chromatogram

Values determined automatically by the software are displayed in black,
values which have been changed or assigned manually are shown in blue.
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Peaks can be selected by clicking into the table cell containing the
respective peak area of a defined compound. The displayed time range
in the chromatogram automatically refocuses to the time range of the
selected peak, see Figure 9-5.

P

y.3 Experiment Editor - [MP3_FinalDVT_HPLC Dionex_AG7_Cr_04.01.12 [E 2] =R ==

- Lab-tluant-test - [Campleted] B MPI_FinalDVT_HPLC Dionex_AGT7_Cr 040112 1E 2 = -
b Save E Close | [= Run Cl:untent| E a Recalculate || &= Interference || |21 Settings E

Compound |ntensities Graph

Trace(s) of Analysis Ho 14 : "STD 5"

[ 52k

T H

Intensity [cps] (10*3)
- - [n) [xn) [} [}
(o) h (o} Ch (o) h

h

10 20 30 40 a0 G0 7o
Time [=]

Compound Intensities

=] fo Label i Crvl = Crlll + -
+ 12 5TD 4 127.252.05 123.041.43
+ 13 5TD 5 177, 689.25 178,347 54 E
H 14 57D & 178.260.31 i 173.863.70
+ 15 BLE1 31.83 48.92 -

@ Completed LabBooks: S r=tEAE  IRRG T

i|: ap |__-,!

Figure 9-5. Result chromatogram of selected peak
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Clicking the [ sign at the front of a table row opens underlying
information about the signal of interest, such as Peak Start Time, Peak
End Time, Apex Retention Time, Apex Baseline Height and Apex
Height above Baseline, sce Figure 9-6.

i

v2 Experiment Editor - [MP3_FinalDVT_HPLC Dionex_AG7_Cr_04.01.12 IE 2] o[- ]

Home Page IE PP _Finallt'T_HPLC Diones_AGT _Cr 040112 1E 2 x _

B Sawe E Clase | Cu:untent|

H a Recalculate ||5.' Interference || [0 Settings E”

Compound Intensities Graph

Trace(s]of Bnalysis No 14 "5TD 5"

S2Cr(KED) S3Cr(KED)

B =]

ntanuit; Epaj (103

14 Peak Start Time [2]

14 Peak End Time [z]

14 Apex Retention Time [2]
14 Apex Bazeline Height [cpz)

Tima [1]
Compaound Intensities
B Mo Label T ) B = Y [ = -
+ 12| 5TD 4 127.252.08| 129.041.49
+ 13| 5TD R 177 RE9.25| 178,947 54
-k 14| STDA 178260031 179.863.70
Ma Cr il Crlll
14| Trace R2Cr [KED | B2Cr [KED]

14 Apex Height above Bazeling [cps] 31,7081 14.570.05
B | No Lahel

31.0656 36.837a
54.3460  128.5103
546 111.8136

#3513 96295

ST Y . B = (R 0 Y [T = ~

Figure 9-6. Result chromatogram and underlying information

Peak

Thermo Scientific

In the Evaluation Results Peaks view of the LabBook in Experiment
Editor, assignment of the peaks found in the chromatogram to the
compounds to be quantified can be revised. Chromatographic peaks
which were recognized but could not be associated to a compound are
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also displayed here, see Figure 9-7.

P

tra Experiment Editor - [MP3_FinalDVT_HPLC Dionex AG7_Cr_04.0112[E 2]

Haome Page I B MP9_FinalDVT_HPLC Diorex AGTF_Cr 040112 1E 2 =

b Save E Close | [ Run | Create =

Q Completed LabBooks: S r=tEAE  IRRGT

iCapl |dle

Empty quele

Content Detected Peakz Graph
@ Surmmary Trace(=]of bnalwysis Ho14:"5TOS"
h II:'E"'P u m Ilh.:m. .n:ll.m?:l R R R LS LI RIS
fd Method Parameters P R
|=| Evaluation Results 7 = : R -
Wl Compounds = RN
il Peaks ;m Soinarn
Wi Ratios E
= 5 4 I
Wl Concertrations R R
= Instrument State : : ; N D
E] Reports 0 @ @ 1m 10 @ L T = i
Time [1]
T4 Sample List
[ Log Messages Detected Peaks
®, Signing B Mo La 7 Selected T Peaks found -
@ Guery [+ 13 5TD Al 7
= 14 5TD Al E
Mo Label Compound | Trace Peal Mo PeakE
14 52Cr (KED] |1
14 Cr 52Cr [KED] | 2
----- 14 Crlll 52Cr (KED] | 3
..... 14 R (KFMT | 1 -
4 T 3

Figure 9-7. Result chromatogram Peaks view
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In case that a peak for a defined compound has been detected, but was
not assigned correctly, this can be done manually. By right-clicking a cell
in the compound column a context menu opens, see Figure 9-8.

EH  Fitcells to grid

F%  Fitcells to content

=3 Copy Ctrl+C
3| Exportto Excel

Expand lewel

i

Collapse level

i

Undao peak treatrment

Sdd compound

s

Rermowe cormpaurnd

BAssign carmpaund,., 2 | Cr iyl

Unassign cormpound CrIO

Figure 9-8. Peaks table context menu

With Assign compound the peak can be assigned to a compound
selected from the list.

In addition, recognized peaks can be used for the creation of new
compounds with Add Compound. The retention time and
approximated tolerance of the compound are updated in the Method
Parameters automatically.

If the peak identification and integration algorithm was not able to
determine a peak correctly, the borders can be re-adjusted manually by

-y
clicking on ““ Enable Modification in the toolbar of the LabBook.
The borders of the peak are shown and can be moved to the correct
position.
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Ratios

In the Evaluation Results Ratios view of the LabBook in Experiment
Editor, ratios of the peak area between different compounds previously
defined in the Method Parameters section are calculated and displayed,
see Figure 9-9.

P

ty.4 Experiment Editor - [MP9_FinalDVT_HPLC Dionex_AG7_Cr_04.01.12 IE 2*] o[- ]
Haome Page I'E MPI_FinalD%T_HPLC Diones_AGY_Cr 040112 IE 2 X
ko Save E Close | [» Run [T} Cantent E El Recalculate || [0l Settings
Content Peak. Area Fatios
2 Summary « I B Mo Date ¢ Time Label 7 Crwl/Crlll 8 o«
(i, iCAP O 4 1/4/201210:50:22 &M | BLE 2 0.0620
i Method Parameters 5 1/4/201210:5513 4M |STD 1 0.8628
& Anabies B 1/4/201211:00:04 &M | STD 1 0.9027
57 Acquisiion paramelers 7 1/4/201211:0455 M |STD 2 0.9492
s 8 1/4/201211:09.46 &M | STD 2 0.9445
i Standards 9 1/4/2012 111437 &M 5TD 3 0.9751
@ Compounds 10 1/4/2012 111928 M 5TD 3 0.9507
W4 Peak Detection 3 11 1442012 11:24:19 4 | 5TD 4 09897 -
Ji Ratios 12 1/4/2012 11:2310 M 5TD 4 0.9851
B Intesfarencs comsction 13 1/4/201211:34:02 M 5TD 5 0.9930
=7
_ _ 14 1/4/2012 11:38:53 4M 5TD 5 0.9911
=] Evaluation Fiesuits 15 1/4/201211:43: 44 &M | BLK 1 0.6506
ali Compounds 16| 1/4/2012 11:42:35 &M | BLK 2 1.4967
Wy Peaks 17 1/4/2012 11:53:26 AM | BLK 2 0.2396
Wil Ratios 18 1/4/201211:58:17 &AM BLEK 2 0.4601
Gl Concentrations 19 1/4/201212:0208 PM | Water unspiked 376.7616
=) Instrument State 20 1/4/2012 120753 PM | Water unspiked 152.36965
- 21 1/4/2012121250 PM  BLK 2 0.4103
= Reports _ 22 142012121741 PM Water spiked 19669
. 3 armmla | ek 1 — A R
@ Completed LabBooks: S r=tEAE  IRRGT
iCapl) Idle

Figure 9-9.
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In the Evaluation Results Concentration view of the LabBook in
Experiment Editor, the acquired fully quantitative calibration can be

revised, see Figure 9-10.

-

-

v Experiment Editor - [MP9_FinalDVT_HPLC Dionex_AG7_Cr_04.01.12 IE 2] = E=h ==
Home Page IE FPI_Finallt'T_HPLC Diones_AGT_Cr 0412 1E 2 x _
b Save [ed Close [[J Content | Recalculate || J= Interference | |01 Settings E
Cortent Concentrations
@ Surnrnary @ M. Time | Sample T W Label 57 Cr%l [ppt] & Crlll [ppt] &
f, iCAF O e 1 1/4/2 UNENOwW  BLE 1 416 283
f5d Method Parameters + 2 14442 BLK N8 -2.79
=) Evaluation Resuls + 31742 AVERAGE 416 242
G Compounds + 5 1/4/2 5TD
' 3 15 1/4/2 UMENOW  ELK 1 43 258
alli Peaks o 16 1/4/2 UMENOW  BLK 2 4.74 -2.45
Uil Ratios ; 17 1/4/2 UNENDW  BLE 2 428 2,75
[l Concentrations + 18 1/4/2 UWENOW  BLE 2 4.3 -2.48
=) Instrument State * 19 1/4/2 UNENOW  wWater u 4317 276
E] Reports + 200 1/4/2 UMNENOW  Water u 41.77 21
_ e 21 1/4/2 UMENOW  ELE 2 421 268
[ Sample List ) 52 1/4/2 UNKNOW  Wiater s 145,23 BE.67
£ LogMessages + 23 1/4/2 UNENDW  WwWater 144.20 71.23
¥, Sigring + 24 1/4/2 UMKENOW  BLEA 559 273
@ Quer + 25 1/4/2 UMKNOW | BLE 2 515 0.47
+ 26 1/4/2 UMKNOW | BLEK 2 430 271
e 2714442 UNENOW  wWater s 200.29 115.52
5 28 1/4/2 UNENOW  Water s 206,94 121.79
4 1l 3
™ Completed LabBooks
iCapll

Figure 9-10. Result Concentration view
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If any of the sample type UNKNOWN or fully quantitative standards
should not be considered in the data evaluation process, the appropriate
check box Evaluate has to be deselected in the Sample List. Another
option is right-clicking onto the specific compound and choose Exclude

entry, see Figure 9-11.

P

y2 Experiment Editor - [MP9_FinalDVT_HPLC Dionex_AG7_Cr_04.01.12 I 2] = cH =

Haome Page I'E MPI_FinalD¥T_HPLC Diones_AGY_Cr 040112 1E 2 % _
b Save [ed] Close |[[J Content H | Recalculate | 5= Interference | |01 Settings E

Concentrations

|_'=F_:| M. Time Sample Type =7 Label o Cr%l [ppt] &= Crlll [ppt] += -
¥ 1 142012 10:3 | UMENDWM BLK.1 416 -2.83
¥ 20 1/42002 10:4 BLE I A -2.79
¥ 301/42012 104 AVERAGE BLE 416 -2.42
= 51452012 10:5 | 5TD

¥

Calibration Properbes |

3 5| 1/4/2012 105 | 5TD 5TD 1 4599 (483 | 49.93(489

2 E 1/4/2012 11:0 STD STD 1 ENAMMAA 47000400

3 7 1/4/2012 110 STD 5TD 2 Fit cells to grid

+ 8 1A442Mm2 110 STD STD 2 FE  Fit cells to content

a 9 1/4/2012 111 5TD 5TD 3 ‘

3 10 1/4/2012 111 5TD 5TD 3 == Copy Crl+C

2 11 1/4/2012 11:2 5TD STD 4 ¥ Export bo Excel

2 12 1/4/2012 11:2 5TD STD 4

3 13 1/4/2012 11:3 5TD STD 5 B Expand level

2 14 1/4/2012 11:3 5TD ST0 5 A Collapse level
Calibrations |“|—_| Exclude entry | B

Include entry

@ Completed LabBooks EEEfer=nl =N R RAT

iCapll E mpty quele

-

Figure 9-11. Result Concentration view with context menu to Exclude entry

The Details option is activated either by double-clicking the calibration
graph or via the toolbar. The calibration graph for the selected
compound is displayed in a larger size with related information such as
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sensitivity or background equivalent concentration (BEC). The context
menu of the Details window also offers Display logarithmical, see

Figure 9-12.

i

fz_j Experiment Editor - [MPO_FinalDVT_HPLC Dionex AGT_Cr 040112 IF 2]

Haome Page I'E MPI_FinallWT_HPLC Dionex_AGY_Cr_ 040112 IE 2

[= ][ O |uSa)

B Sawe E Close | [® Run | Create = |[[J Content H Ei Recalculate || = Interference |§ Details E”

Concentrations

+ 11

144/2M2 11:2

STD

STD 4

BT[N

ICapld |dle

Emphy queue

7117 "
+ 120 14202 11:2 | 5TD STD 4 FR2TT(F1 | 7237771
+ 13 1442012 11:3 | 5TD STDA 1007611 10047911
+ 14 12452012 11:3 | 5TD STDA 1010841 1.009.95(1
Calibrations 1
3
|jf| Mo, Time Sample Type 77 Label o Gl [ppt] & Crlll [ppt] #= B
= R PR RN FETIT YT I P P
D etailz Sample ligt line 5
G = [ Crvl N e Add Comment
Statuz: Success
R e e T U,
O P . Experiment
i . on;
F Y ._ .................... Save Image As...
. : : Page Setup... 14472012
¢ e concenmn e dee Brink 10:53:03 AM
§ it 17442012
flx]=b"x + a Show Point Values 10:57:53 AM
Pararneter Walue Confidence Delta at 9 StdEmr Un-Zoom
b 177074 +0.693 0.e08
= 731.991 +/-387.400 284.143 Unda All zacm/Pan
4 Set Scale ko Default

Display logarithmical

Figure 9-12. Result Concentration view Details

Thermo Scientific

The determined fully quantitative results are shown in the same section.
Interference correction or blank subtraction are not applied to the data
if Interference or Blanks, respectively, is deactivated in the toolbar.

The history of the changes made to the Labbook are displayed by
clicking History in the toolbar. Options to export the results are shown
by clicking Export. The button Create allows you to set up a new
LabBook or Template from the one already measured with its current

settings. See also “LabBook Toolbar” on page 7-2.
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NOTICE Print and exportable reports containing the previously selected

information can be generated in the Query view, see “Query” on
page 7-31. A
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Data Evaluations are calculation methods that are applied within the
Qtegra software. These calculation or evaluation methods are selected
when creating a Template in Experiment Editor (see “Evaluation
Methods” on page 6-10).

The Qtegra data evaluation is handled by several evaluation modules
(evaluation plug-ins) called virtual evaluation (VE). The system
currently knows the following common evaluation modules for
quantification:

Contents

* Integration - Raw Data Handling
e External Calibration

e Standard Addition

* Isotope Dilution

The raw data interface uses mathematical methods to manipulate the
raw data acquired and serves as the basis for the data calculated by the
modules.

Thermo Scientific iCAP Q Software Manual (P/N 1288010, Revision B) 10-1
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Integration - Raw Data Handling

Raw data are based on the number of Main Runs shown in the
corresponding line of the Samplelist in Figure 10-1 and are calculated
for every amu (analyte) for which data has been collected. For
semi-quant analyses, data of Survey Runs are also taken into account.
For details on sample lists, see “Sample List - LabBook™ on page 7-14.

S amplelist
|_-‘|f| Label % & Statuz W4 Survep Bun: 7R Main Bun: W8 Evaluate 7 & Sample Type
1 p | Blark 3] 0 1 ] UMEMOWHN
2 STD 3] 0 1 STD
3 STD 5] 0 1 ) STD
4 STD 5] 0 1 ] STD
5 STD €3 0 1 ] STD
B Sample 5] 0 1 ] UIMEMOWH
7 waher a 0 1 ] LIMEM D
g Blarik. 3] 0 1 ] LIMEMOWHM
3 wwaker &) 1] 1 7 IMEM DWW
4 I 3

Figure 10-1. Sample list of LabBook

10-2

In the Acquisition Parameters table, see Figure 10-2, the operator
defines the isotopes for the measurement, as well as measurement
settings such as Dwell time. The number of channels corresponds
directly to the number of measured intensities for a specified isotope in
one run. For details, see “Acquisition Parameters” on page 6-19.

Acquizition Parameters, mntime estimation 40 millizeconds

|dentifier Dhwell time (2] | Channelz  Spacing U] Meazurement mode | Resolution

3 44Ca  0.M 1 01 STD Maormal
2dbdg 0.0 1 01 STD Harrmal
23Ma 0.0 1 01 STD Mormal
39K 0 1 01 STD Marmnal

Figure 10-2. Acquisition parameters for analytes

In the background, the data adapter of the Qtegra software uses
different mathematical strategies to calculate a raw data intensity value
for a given isotope and a given run. For any strategy, the exact measured
amu (analyte) is defined as the mean value of the amu for the measured
channels:
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Average:

channel
Intensity i = z i, |/ channel
b=

Centroid: Intensity 7 = i, with # = channel div 2

Integral:
channel
Intensity i = z i
k=i

Highest: Intensity 7 = max 7,

Vke {1..channel}
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External Calibration

10-4

The external calibration strategy is employed with the Evaluation
methods eQuant (steady state signals), tQuant (transient signals), and
trQuant (transient regions).

The External Calibration module is the most complex quantification

module. It currently offers seven sample types to specify measurement
blocks, see Table 10-1.

Table 10-1. Supported sample types

Name Description
UNKNOWN Defines a sample line where isotopes are

quantified using the calibration curve
from the preceding standard block or
using the semi-quant methods.

STD The sample line is treated as a standard.

BLK The last blank value of a blank block is
used for blank correction.

AVERAGE BLK The mean values of all blanks in the

current measurement block define the
blank to be used for blank correction.

ZERO STD Allows you to do work in standard
addition mode inside the external
calibration module.

UPDATE CALIB Used to correct the current calibration
curve.
QC Defines a sample as quality control

sample and applies the selected actions.
A QC sample is handled the same way
as an UNKNOWN.

Sample types can be defined for each sample line, see “Sample
Definition for a Template” on page 6-117.
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A minimal measurement block consists of at least one STD sample line
and one UNKNOWN sample line. Only multiple measurement results
assure statistically useful data. Typically, at least three main runs should
be done. Valid measurement blocks are shown in Figure 10-3.

Samplelist estimated runtime: 3 minutes 50 seconds
|_-‘|f| Label R Statug VW Sury WA Rain Bune WA Evaluate W Sample Type  F R

1 Elank 3] 1] K] 7 BLK.

2 STD 3] 1] 3 7 STD

3 STD '3 1] K] v STD

4 STD 5] 1] 3 ] STD

5 STD 5] 1] 3 7 STD

B Sample 5] a 3 7 LMENDWHN

i water a 0 3 ] LR KM O

: } | Blank 3] 1] 3 7 UMENDWHN

3 vaaker &) 1] 3 7 IMER WM

1 I 3

Figure 10-3. Measurement blocks in a sample list

Internal Standard Correction

Thermo Scientific

NOTICE Isotopes which cannot be quantified with a calculated
calibration curve may be roughly quantified by using the semi-quant
feature available in this module. A

The Method Parameter Standards (see “Standards” on page 6-32) is
used for specifying standards as well as internal standards.

Global Internal Standards are created in the Standard editor of the
Configurator tool. These can be loaded into the Method Parameter
Standards of a Template or LabBook and are then used for internal
standard correction if so defined.

Internal Standard Correction is available for methods based on eQuant,
aQuant, tQuant or trQuant evaluation.
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In a sample line, the internal standard to be used is specified in the
column Internal Standard. All Internal Standards previously defined in
the Method Parameter Standards of a Template or LabBook can be

selected from a drop-down menu, see Figure 10-4.

S amplelist

Blank.
STD
STD
STD
STD

b Sample
water

Blarik,

L0 R Ll N R o B T L

water

STD
STD
STD
STD

LINER DM
UMEMNOWHN
UMENOWHN

UMEMOWHN

5T
STD2
5TD3
STD4
ST -
IntsTD
IntSTD

|_-‘|f| Label W 174 Sample Type 7 R |nternal Standard 480 Standard o748 Dilution Factor 57 49 ¢
UMENDWHM

Figure 10-4. Selecting Internal Standard for sample line

For methods based on tQuant evaluation, Internal Standardization can
be activated in the Compounds view, see “Compounds (tQuant only)”

on page 6-41.

A specified mass is corrected with the isotope for that the Use as
Internal Standard option is defined in the Method Parameter
Quantification (eQuant or aQuant) or Parameters (trQuant). The
check box Internal Standardization active must have been selected, see

Figure 10-5.

[Juantification

ZMNa  STD
24Mg | STD
9K | STD
44Ca | STD

I1ze Quality Contraol

| Intemal Standardization active

Analute | Meazurement Mode | Fit Typ

Linear
Linear
Linear
Linear

Quantify  Intermal Standard

Mo

Tez
es
Yes

Wigighting  Faorzing

Ilze az Intermnal Standa

Ilze az |ntermal Standard

w | Mone
Mone
Maone
MHaone

EBlarik
Blank.
Blarik
Blatik

Ise for S
s
ez
es
ez

Figure 10-5. Internal standard correction activated
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In case internal standard correction has been activated, all blank,
standard, and unknown block sample lines are corrected. Every
measured intensity 7 will be corrected with the appropriate internal
standard correction factor:

&1sc with icorr =i &1sc

The other evaluation parameters (Forcing and Weighting) refer to the
settings of the calibration properties used for the calibration curve of the
isotope.

Using the first measurement line of the preceding standard block g;¢- is
calculated as follows:
l"{S C
8I1sc = Tise
lt

where i/5¢ denotes the averaged intensity of the internal standard of all
main runs in the first line of the preceding block corresponding to a
certain chosen analyte, and i{S C denotes the averaged intensity of the
internal standard in each of the following sample lines.

NOTICE By definition, only one internal standard or internal standard
mixture can be used for the whole experiment. Overlapping of internal
standards and standards used for full-quantification is not allowed. A

Consecutive blank sample lines are handled as so-called blank blocks.
Each blank sample line generates one blank intensity value for each
measured isotope. This intensity is defined as the mean value of all runs
of the current sample. Depending on the sample type, each blank block

is used in a different manner:

¢ AVERAGE BLK defines the blank value for the current
measurement block as the average value of all blank intensities in the
current blank block:

# blank block lines

Z lB/ﬂnkjlmmpe

i = —4=1
Blanki,,,,), # blank block lines

* BLK uses the blank intensity last measured as the blank block

intensity.
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Standards

Updating the Calibration Curve

Blank correction is applied as a subtraction of intensity values or used as
the zero intensity value for the calibration curve. The latter method is
used as default.

Subtraction of intensity values is automatically chosen and only applied
for a zero standard (ZERO STD) for quantification using the standard
addition method.

NOTICE Blank correction is only done on non-internal standard
isotopes. If a calibration curve is available, this curve will be used to
quantify the measured intensities. Depending on the options used for
calculating the calibration curve this will result in different values. For
example, only forcing through Blank guarantees a zero concentration for

the blank. A

Standards consisting of elements with known concentrations present the
basis of any comparing quantification method. Consecutive standard
sample lines are handled as a standard block. Each standard sample line
generates one intensity value for each measured isotope. This value is
combined with the known element concentration from the standard and
forms a data point of the calibration curve.

With the sample type UPDATE CALIB, it is possible to recalculate your
concentrations without running the standard measurement again if you
realize, for example, drifts in the results. This sample type is used to
calculate a correction value which will be applied to the preceding
calibration block. Element concentration and dilution factor of the
update calibration sample line must be identical to the one of the

standard block.

The intensity of a measured isotope with the sample type UPDATE
CALIB

;UPDATECALIB
Isotope

for a certain concentration ¢, is also measured inside one of the samples

lines of the preceding standard block

Z'STD
Isotope *

The factor obtained from the corresponding sensitivities

“
~

kUPDA TECALIB

%
~

10-8 iCAP Q Software Manual (P/N 1288010, Revision B) Thermo Scientific



Data Evaluation
External Calibration

is used for scaling any intensity value of the calibration curve applied to
calculate the concentrations of the samples following the measurement
of the UPDATE CALIB sample, where s, and s, are the reference and
averaged target sensitivity in the preceding standard block of each
standard isotope, respectively. The sensitivities are calculated using the
equations:

i UPDATECALIB
— Isotope

r cSTD
Analyte

_ Z'STD

— Isotope
8 T STD
Analyte
The sample type ZERO STD function can be combined with all other
available sample types in the External Calibration module. For details,
see “Standard Addition” on page 10-13.

NOTICE UPDATE CALIB samples can only compensate drifts affecting
the sensitivity of the instrument. To compensate for increased or
decreased blank values it is recommended to insert BLK or AVERAGE
BLK sample types before the UPDATE CALIB sample and to use the
QA/QC functionality of Qtegra. If a ZERO STD is used, all blank

concentration is calculated by subtraction intensity values. A

Calculating the Calibration Curve

Based on the calibration curve, the original concentration ¢ of the

analyte in an UNKNOWN sample is calculated with

1 : , .
¢ = f (x) where x is the measured intensity.

NOTICE Depending on the evaluation method, different method
parameters offer the options for calculating the calibration curve. See
“Quantification” on page 6-62, “Compounds (tQuant only)” on
page 6-41 and “Parameters” on page 6-55. A
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10-10

The available options for calculating the calibration curve are listed in
Table 10-2.

Table 10-2. Options for calibration curve calculation

Option Description

Fit Type Linear A linear regression curve with
Ax) = a;x+a,

is calculated given the data points.

20d o der A cubic regression curve with

2
Ax) = ayx” +ax+a,

will be used.

Forcing No Value y for x = 0 is not manipulated.

Zero The calibration curve will be forced to

fulfill
A0) =0

which is equivalent to set a, = 0.

Blank Defines the calibration curve f{x) with
x=0as

A0) = BLE o

l[wtope

ﬂ 0) = JAVERAGEBLK
Isotope >

depending on the current blank block
mode.

Weighting ~ None Value will not be weighted.

Absolute SD Weight @, = 1/(5/3,

Each point is weighted by the standard

deviation G, of the analyte over the

runs in the sample.

Relative SD Weight @, = 1/((5/6/1'_/6) .

Each point is weighted by the standard
deviation ¢, of the analyte over the
runs in the sample relative to the mean
value i,.

If final quantity ¢, amount &, and dilution  are specified in the sample
list, the concentration value is corrected by

€,y = Cd-q/a.

corr
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Unspecified values are set to be 1. The dilution factor is in a comparable
way also handled for standards.

NOTICE Unit selections are set for the complete experiment. A

Semi-Quant

The semi-quant feature is used for isotopes that cannot be quantified by
using a calibration curve based on standards. For this type of analysis it
is assumed that each isotope on a standard has a defined
instrument-specific response. By default, any isotope calibration curve
of the previous standard block will be used as input for the semi-quant
methods.

A semi-quantitative response curve is produced for every standard block
in the experiment. A semi-quantitative curve is a 2nd order line fit of
sensitivity against mass. Each calibration curve in a standard block that
has been selected for use in the response curve is included in the line fit.
The sensitivity of each isotope is taken from the slope of its calibration
curve and is corrected for relative sensitivity using the defined analyte
RSF (relative sensitivity factor). Only linear curves may be used for
semi-quantitative analysis and at least three calibration curves are
needed to solve a 2nd order line fit problem. The semi-quant sensitivity
55 is given by

5, = abowre/(RSFE, - A

sq nalyte ) z'sotope)

where A4;

ZSOIOPE .
always defined in terms of isotopic sensitivity) and «{*???¢ defines the

slope given by the calibration curve.

defines the isotopic abundance (semi-quant curves are

The slope results lead directly to the quantification of a non-standard

isotope with the measure intensity 7,,,, i isotope

C.rq = Lyon-standard z'mtope/ﬂi'

If final quantity ¢, amount &, and dilution 4 are specified in the sample
=c-d-qg/a.

list, the concentration value is corrected by ¢,
Unspecified values are set to be 1.

orr

NOTICE In case of semi-quantitative analysis units are chosen
automatically for best representation. A
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Isotope Quantification

To fully quantify an isotope the preceding methods are applied. A full

isotope quantification consists of the following steps:

* Calculation of internal standards, correction will only be applied if
activated.

e (Calculation of blanks.

* In case of the existence of zero standards, blank corrections directly
corrects intensity values.

e Generation of calibration curves based on standards and zero
standards.

* If necessary, semi-quant response curves for non-standard isotopes
will be generated.

* Based on the pre-calculated information, the isotope quantification
is executed.
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The Standard Addition module (aQuant) uses the sample type ZERO
STD (defining the zero spike) and STD (for standards) to set up a
measurement. For details on sample types see “Sample Definition for a
Template” on page 6-117.

A valid sample list for standard addition consists of blocks of one ZERO
STD measured at the beginning followed by a sequence of standards
(STD). For each block, a first-order calibration curve is produced for
every analyte. The curve is constructed from the mean results of given
runs using the given concentrations.

The first-order calibration curve is calculated using a linear least square
fit. The available options are listed in Table 10-3:

Table 10-3. Options for calibration curve calculation

Option Description
Forcing No Value will not be manipulated.
Zero The calibration curve will be forced
through standard defined as zero spike.
Weighting None Value will not be weighted.

Absolute SD Weight ®, = 1/(5%,

Each point is weighted by the standard
deviation G, of the analyte over the

runs in the sample.

Relative SD Weight ®, = 1/(ck/z'_k) .

Each point is weighted by the standard
deviation 6, of the analyte over the
runs in the sample relative to the mean
value 7.

Based on the calibration curve the original concentration ¢ of the analyte
in the standard (STD) samples is calculated with

c=f
where x is the measured intensity.
With

Ax) = ajx+a,

the measured concentration of the zero standard is calculated as
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L7EROSTD = 4

CZEROSTD — iZEROSTD/dl'

If final quantity ¢, amount 4, and Dilution 4 are specified in the sample
list, the zero concentration value is corrected by

CZEROSTDeorr = €zEROSTD 4" 9/ 4.

Unspecified values are set to be 1. The dilution factor is in a comparable
way also handled for standards.

NOTICE The units used to display the calculation results for an analyte
depend on the first appearance of that given analyte in a standard. Unit
selections are set for the complete experiment. A

NOTICE Using weighting for the calibration curve is only available if all
standard measurements in the current block of the sample list consist of
at least two runs. In all other cases the option is disabled. Any leading
standard samples before measuring the first zero standard will be
ignored. A
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Isotope Dilution

Due to the methodical structure of Isotope Dilution, this module has
more complexity than the Standard Addition module. To quantify an
element in a Isotope Dilution experiment, the standards for spiking
must first be defined. The known concentration of an element as well as
the known information about the specifying isotopes, their abundance
values as well as atomic weight have to be entered.

A global Isotope Dilution Standard can be created in the applet
Standard editor of the Configurator tool, see Figure 10-6.

Standard editor Gtegra Version: 1.3.662 55
Standards Selected Elements for "lzolilSTD"

L] Delete

ﬁ Standard Elerment  Concentration  Unit  lzotope 1 lzotope 2 Abundance 1 Abundance 2
4 Internal Standard Ru 10 ppb | 102Ru 104Ru NE 187
] Liotope Dilution Standard Ir 10 peb | 1330 1910 E27 373

Mew Isotope Dilution Standard

Create new [sotope Dilution Standard

1| I *

Select Elements

] c N a F Ne
u] a a u] a m]

Ar
m]
W cr M Fe Ca NI c Zi G3a Ga e =] Br kT
m] u] m] m] u] m] O u] m] u] m] m] u] m] m]

Nb Mo T Rl Pd P% cd In S =i Te 1 i
m] m] m] m] m] u] a a u] a m]

u]
HT Ta 1] Re 0z Pt 2 H% TI PD Al Po At ]
m] u] m] m] u] O u] u] m] m] u] m] m]

] u []
e I W ) S S—

1L 3

Figure 10-6. Isotope Dilution Standard in Configurator
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NOTICE For details, see “Standard Editor” on page 3-35. &
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Typically, isotope dilution standards are created in Templates or
LabBooks with rQuant evaluation, see Figure 10-7.

Standards Selected Elements for "lzalilSTD"
- 1 Mew M Delete : - L1 Delete
M ame De q_j Load ritration | it |zotope 1 |zotope 2 Abundance 1 Abundance 2 Atomic W eight
| 15aDiISTD & Default ppb 38ko 96k 2413 1E.68 359313
— ppb 102Ru 104Ru 3.6 18.7 101.0857
ppb 1840w 186w 30.E7 286 183.5483
:| ppb 19203 1900 41 26.4 1902398
1 i 9

1 |

1L}

[ P

Select Elementz

Figure 10-7. Isotope Dilution Standard in Template

NOTICE For details, see “Creating a New Standard” on page 6-34. a

The quantification of an element given by the concentration cgj,,,,,; is
then based on the following equation:

Isotopel Isotope2
. =, MSpi/ee (ﬂsz’/ee _(dsz'/ee ) meamred)
Element — Spike” M . Isotope2 Isotopel P ATWiemens
Sample (ﬂSample ’ Rmeasured) _ﬂSamp/e

where
CSpike = €lement concentration in spike solution
Mgyt = amount of added spike

Mgt = sample amount

I k. . . . .
a 5;0 ;/:‘: “" with ke {1,2} = abundance of isotope k in spike solution

Isotope k. . . .
g am]f , with #€ {1,2} =abundance of isotope k in sample solution
i
1 1 . . c
R .. .=~ with the measured intensities ; Tsotopes k and

Z]wtopeZ
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ke {1,2}
and

A TWE/EmfntSﬂm Le

R = ——ampi
A TW emen
Flement A TWElememspi,ﬁ

with ATW as the atomic weight of the specified element.

If final quantity ¢, amount &, and dilution 4 are specified in the sample
list, the element concentration value is corrected by

-d-q/a.

CElementcorr — CElement

Unspecified values are set to be 1.

NOTICE This measurement method quantifies the elements defined in
the Evaluation Parameters tab control. Because of the structure of the
Evaluation Parameters list, each element can be specified only once,
even if there is theoretically the possibility to have different spiking
standards including the same element. A
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Glossary

This section lists and defines terms used in this manual. It also includes acronyms, metric prefixes, symbols, and

abbreviations.

A B C D E F G H I J K L

A

ac abbr. for alternating current, for example, an electric
current that reverses its direction at regularly recurring
intervals.

accurate mass 1he accurate mass is the theoretical ion
mass of an isotope or molecule as given by IUPAC.

Acid Resistant Sample Inlet resistant inlet with a
special nebulizer chamber and torch.

ADC abbr. for analog-to-digital converter; a device that
converts data from analog to digital form.

AIM abbr. for Active Inverted Magnetron gauge used
for vacuum (pressure) measurement; also referred to as
Penning gauge.

AL/VI abbr. for Aluminum/Viton™; material used for
gaskets.

amu see atomic mass unit.

analog mode the detection mode “Analog” can be used
for high signals between 5 x 10% to 5 x 10 cps. The

electrical current measured is converted into the
intensity information, which is stored in the data file.

APG abbr. for Active Pirani Gauge used for vacuum
(pressure) measurement.

atomic mass unit Atomic Mass Unit (u) defined by
taking the mass of one atom of carbon12 as being
12 u; unit of mass for expressing masses of atoms or
molecules.

aux gas auxiliary gas (argon), serves to generate the
plasma.

Thermo Scientific
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BEC abbr. for Background Equivalent Concentration
(normally in ppt); n=10, depends on the
concentration in the blank.

(blank intensities) x (concentration of standard)

BEC = (intensity standard — average intensity blank)

BLK abbr. for a blank (analyte).

c

°C degrees Celsius.

CE European conformity. Mandatory European
marking for certain product groups to indicate
conformity with essential health and safety
requirements set out in European Directives.

cool gas serves to prevent the glass torch from melting.

counting mode the detection mode “Counting” is a
digital measurement and counts electron pulses. It is
very sensitive and can be used for the detection of low
signals. During acquisition, the number of
occurrences is used to generate the intensity
information (in counts per seconds) that is stored in
the data file. The operating range of the counting

mode is between 0 and -5 x 10° cps.

DAC abbr. for digital-to-analog converter; a device that
converts data from digital to analog form.

dc abbr. for direct current, for example, an electric
current flowing in one direction only.

DDS abbr. for direct digital synthesizer.

iCAP Q Software Manual (P/N 1288010, Revision B) G-1



Glossary: DSP—P/N

DSP abbr. for digital signal processor.

E

eV abbr. for electron volt; the energy gained by an
electron which accelerates through a potential
difference of one volt.

F
f femrto (1077).
°F degrees Fahrenheit.

FTP file transfer protocol.

G

G Gauss; giga (10°)

GC gas chromatograph; gas chromatography.
GC/MS gas chromatograph / mass spectrometer.
GND electrical ground.

GUI graphical user interface.

H

h hour.

b height.

HPLC high-performance liquid chromatograph.
HR abbr. for High Resolution.

HV high voltage.

Hz hertz (cycles per second).

ICIS™ Interactive Chemical Information System.
ID inside diameter.
in. inch.

internal standards are used in ICP-MS analyses to
compensate for drift effects in response or sensitivity
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caused by various processes in sample introduction or
ion extraction.

I/O input/output.

ISO abbr. for International Organization for
Standardization.

L

LAN local area network.

Ib pound.

LC liquid chromatograph; liquid chromatography.

LC/MS liquid chromatograph / mass spectrometer.

LED light-emitting diode.

linear regression type: linear regression analyses.

LOD abbr. for Limit of Detection (normally in ppt);
n = 10, depends on the stability of the blank

measurement.

(3 x stdev of BLK intensities) x (concentration of STD)

LoD = (intensity STD — average intensity BLK)

LR abbr. for Low Resolution.

M" molecular ion.

MH" protonated molecular ion.
MS mass spectrometer; mass spectrometry.

m/z mass-to-charge ratio.

0

OD outside diameter.

P
PCB printed circuit board.
PCL abbr. for Process Control Language.

P/N part number.

Thermo Scientific



ppb abbr. for parts per billion. A unit of measure

expressed as parts per billion. Equivalent to 1 x 107,
Similar to lUg/L or micrograms per liter.

ppt abbr. for parts per trillion. A concentration unit of
chemical constituents in solution, the weight of solute

per unit volume of solvent.

psig pounds per square inch, gauge.

regression types are used in the creation of calibration
curves during a sequence of analyses: the software
offers four types: linear, thru zero, weighted, and
square fit.

RF radio frequency.

S

s second.

square fit regression type: the fit is performed with a
second order (quadratic) function.

STD abbr. for standard solution (analyte).

Thermo Scientific

Glossary: ppb—WEEE

T

TCP/IP transmission control protocol / Internet
protocol.

U

u symbol for atomic mass unit.

UPW abbr. for Ultra Pure Water.

vV

V ac volts alternating current.

V dc volts direct current.

W

weighted regression type: linear regression weighted by
the reciprocal of the standard deviation (1/standard
deviation).

WEEE European Union Waste Electrical and
Electronic Equipment Directive. Provides guidelines
for disposal of electronic waste.
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