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PlasmalLabh™
SOFTWARE LICENSE AGREEMENT

The software (which term shall include discs, computer program and related materials) supplied with
the goods is the Confidential and Proprietary Information of the Vendor. Subject to the provisions of
this agreement, the Vendor warrants that it is authorized to grant you a right to use the software with
the goods. Installation of the goods and/or software is deemed to be your unconditional acceptance of
this agreement.

Grant of Single User License of the Goods

In consideration of payment of the license fee which is part of the purchase price, the Vendor grants a
right to use the software on a single computer with a single instrument.

If the Purchaser wishes to use the software on more than one computer or instrument then the
Purchaser expressly agrees to purchase an additional user license for each additional user copy from

the Vendor.

Term

This agreement is effective from the date of delivery of the goods and/or software and continues until
either or both are disposed of. The Vendor may terminate this agreement forthwith without notice if
the Purchaser is in breach of the terms of this agreement.

Ownership of the Software

The Purchaser owns the magnetic or other physical media on which the software is originally or
subsequently recorded or fixed, but an express condition of this agreement is that the Vendor retains
title and ownership of the software recorded on the original disk copy(ies) and all subsequent copies
of the software regardless of the form or media in or on which the original and other copies may exist.
This agreement does not constitute a sale of the software or any copy.

Copy Restrictions

The software and the accompanying manuals are copyrighted. Unauthorized copying of the software
including software which has been modified, merged or included with other software or of the written
materials is expressly forbidden. The Purchaser may be held responsible for any copyright
infringement which is caused or encouraged by a failure to abide by the terms of this agreement.
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User Restrictions

The Purchaser may physically transfer the software from one computer to another provided that the
software is used on only one computer at a time. The Purchaser may not distribute copies of the
software or accompanying written materials to others. The Purchaser may not modify, adapt, translate
reverse, engineer, decompile, disassemble or create derivative works based on the written materials
without the prior written consent of the Vendor.

Disclaimer of Warranty and Limited Warranty

The Purchaser acknowledges that the software in general and the user manuals may not be error free
and agree that the existence of such errors shall not constitute a breach of this agreement. However,
the Vendor warrants that for a period of 12 months after installation or 13 months after delivery,
whichever is the sooner, that under normal use the material of magnetic media and the user manuals
will not prove defective. Furthermore and for the same period, the Vendor warrants that the software
will prove to operate substantially complete and contain all information which the Vendor deems
necessary for the use of the software.

The above is the only warranty of any kind, either express or implied, statutory or otherwise,
including but not limited to the implied warranties of merchantability or fitness for a particular
purpose that is made by the Vendor. No oral or written advice given by the Vendor, its dealers,
distributors, agents or employees shall create a warranty or in any way increase the scope of this
warranty and you may not rely on any such information or advice. The warranty gives you specific
legal rights. You may have other rights which vary from location to location.

Your sole remedies and the entire liability of the Vendor and its suppliers are set forth above. In no
event will the Vendor or its suppliers be liable to you or any other person for any damages whatsoever
or howsoever arising including without limitation any direct, indirect, special, incidental or
consequential damages, expenses, lost profits, lost savings or other damages arising out of use or
inability to use the software.

Assignment

You may not sub-license, assign or transfer this agreement or the software without the prior written
permission of the Vendor. Any attempt otherwise to sub-license, assign or transfer any of the rights,
duties or obligations herein is void.
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WEEE Compliance

This product is required to comply with the European Union’s Waste Electrical & Electronic
Equipment (WEEE) Directive 2002/96/EC. It is marked with the following symbol:

Thermo Fisher Scientific has contracted with one or more recycling/disposal companies in each EU
Member State, and this product should be disposed of or recycled through them. Further information
on Thermo Fisher Scientific’s compliance with these Directives, the recyclers in your country, and
information on Thermo Fisher Scientific products which may assist the detection of substances
subject to the RoHS Directive are available at www.thermo.com/WEEERoHS.

WEEE Konformitit

Dieses Produkt muss die EU Waste Electrical & Electronic Equipment (WEEE) Richtlinie 2002/96/
EC erfillen. Das Produkt ist durch folgendes Symbol gekennzeichnet:

Thermo Fisher Scientific hat Vereinbarungen getroffen mit Verwertungs-/Entsorgungsanlagen in
allen EU-Mitgliederstaaten und dieses Produkt muss durch diese Firmen wiederverwertet oder
entsorgt werden. Mehr Informationen tiber die Einhaltung dieser Anweisungen durch Thermo
Fisher Scientific, die Verwerter und Hinweise die Thnen niitzlich sein kénnen, die Thermo Fisher
Scientific Produkte zu identifizieren, die unter diese RoHS Anweisung fallen, finden Sie unter
www.thermo.com/WEEERoHS.
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Conformité DEEE

Ce produit doit étre conforme 2 la directive européenne (2002/96/EC) des Déchets d'Equipements
Electriques et Electroniques (DEEE). Il est marqué par le symbole suivant:

Thermo Fisher Scientific s'est associé avec une ou plusieurs compagnies de recyclage dans chaque état
membre de 'union européenne et ce produit devrait étre collecté ou recyclé par celles-ci. Davantage
d'informations sur la conformité de Thermo Fisher Scientific a ces directives, les recycleurs dans votre
pays et les informations sur les produits Thermo Fisher Scientific qui peuvent aider la détection des
substances sujettes  la directive RoHS sont disponibles sur www.thermo.com/WEEERoHS.




Ubereinstimmungserklirung gemif EN 45014
Declaration of conformity according to EN 45014
Dichiarazione di conformita alla EN 45014

Name des Herstellers: Thermo Fisher Scientific
manufacturers name

nome produttore

Adresse des Herstellers: Hanna-Kunath-Strasse 11
manufacturers address 28199 Bremen

indirizzo produttore Germany

erkliirt, dass das Produkt
declares that the following product
dichiara che il seguente prodotto

X SERIES 1II
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complies with the following product specifications
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Erginzende Informationen:
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Who uses this Guide

Scope of this Guide

Thermo Fisher Scientific

Read This First

Welcome to the Thermo Fisher Scientific, XSERIES 2 system! The
XSERIES 2 is a member of the Thermo Scientific family of advanced
mass spectrometer (MS) detectors.

This XSERIES 2 Getting Started Guide is intended for all personnel that
needs to operate the XSERIES 2, especially the key operator. This
manual should be kept near the instrument to be available for quick
reference.

This XSERIES 2 Getting Started Guide provides you with information
on how to set up, calibrate, and tune the XSERIES 2. In addition, this
manual provides step-by-step instructions for cleaning and maintaining
your instrument.

This manual includes the following chapters:

e Chapter 1: “Optimizing the Signal” describes how to switch on the
instrument, obtain the first signal and optimize the instrument.

e Chapter 2: “Initial Performance Checks” describes how to set up a
short term stability test and how to perform a survey scan.

*  Chapter 3: “Instrument Calibrations” describes how to calibrate the
instrument for optimum performance.

e Chapter 4: “Sample Analysis” describes how to set up an experiment
for the analysis of standards and unknown samples.

e Chapter 5: “Operating PlasmaScreen” describes how to optimize
and use PlasmaScreen in cool plasma mode and hot screen mode.

e Chapter 6: “CCT Operation” describes how to use Collision Cell
Technology with different gases.

e Chapter 7: “Maintenance” describes how to clean the body of the
XSERIES 2 and how to optimize pump performance.

e Chapter 8: “Troubleshooting” describes how to diagnose and resolve

the most typical trivial problems.

XSERIES 2 Getting Started Guide



Read This First
Intended Use of the Equipment

Intended Use of the
Equipment

XSERIES 2 Getting Started Guide

The equipment is intended to be used by trained personnel within a
laboratory environment, for the purpose of chemical analysis. It should
not be used for any other purpose or within any other environment. The
instrument must not be used in an unspecified manner.

Reference Thermo Fisher Scientific Pre-Delivery Pack for intended use of
the equipment including technical specifications, environmental
conditions, laboratory preparation requirements and other health and
safety issues.

Thermo Fisher Scientific



Read This First
Changes to the Manual

Changes to the To suggest changes to this manual, please send your comments to:
Manual

Editors, Technical Documentation
Thermo Fisher Scientific
Hanna-Kunath-Str. 11

28199 Bremen

Germany

documentation.bremen@thermofisher.com

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

Thank you.

Thermo Fisher Scientific XSERIES 2 Getting Started Guide iii
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iv

Typographical
Conventions

Data Input

XSERIES 2 Getting Started Guide

Typographical conventions have been established for Thermo Fisher
Scientific manuals for the following:

* Data input

*  Admonitions

* Topic headings

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

*  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
Fl.

* 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 on Close”.

Thermo Fisher Scientific



Read This First
Typographical Conventions

Admonitions

Topic Headings

Thermo Fisher Scientific

Admonitions contain information that is important, but not part of the
main flow of text.

Admonitions can be of the following types:
* Note — information that can affect the quality of your data. In
addition, notes often contain information that you might need if

you are having trouble.

e Caution — information necessary to protect your instrument from
damage.

*  Warning — hazards to human beings. Each Warning is accompanied

by a Warning symbol.

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

Chapter Name

The following headings appear in the left column of each page:

Second Level Topics
Third Level Topics

Fourth Level Topics

XSERIES 2 Getting Started Guide v
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Safety and EMC
Information

Safety Warning

XSERIES 2 Getting Started Guide

In accordance with our commitment to customer service and safety,
these instruments have satisfied the requirements for the European
CE Mark including the Low Voltage Directive.

Designed, manufactured and tested in an ISO9001 registered facility,
this instrument has been shipped to you from our manufacturing facility
in a safe condition.

Caution This instrument must be used as described in this manual. Any
use of this instrument in a manner other than described here may result
in instrument damage and/or operator injury. A

Due to design changes and product improvements, the information in
this document is subject to change without notice. Thermo Fisher
Scientific reserves the right to change hardware and software designs,
which may subsequently affect the contents of this customer
information document. Thermo Fisher Scientific assumes no liability
for any errors that may appear in this guide.

The methods and analytical procedures described in this and other
manuals supplied with the XSERIES 2 are designed to be carried out by
properly trained personnel in a suitably equipped laboratory. In
common with many laboratory procedures, the methods described may
involve hazardous materials or substances of unknown toxicity. For the
correct and safe execution of the methods, it is essential that laboratory
personnel follow standard safety procedures for the handling of
hazardous materials.

Whilst the greatest care has been exercised in the preparation of this
document, Thermo Fisher Scientific expressly disclaims any liability to
users of these procedures for consequential damages of any kind arising
out of or in connection with use of these procedures.

There are many sources of safety information available. Consult your
chemical and laboratory supply catalogues. You may also refer to the
CRC Handbook of Laboratory Safety, published by CRC Press Inc., Boca
Raton, Florida.

Thermo Fisher Scientific



Read This First
Safety and EMC Information

Identifying Safety  The XSERIES 2 Getting Started Guide contains precautionary statements
Information  that can prevent personal injury, instrument damage, and loss of data if
properly followed. Warning symbols alert the user to check for
hazardous conditions. These appear throughout the manual, where
applicable, and are defined in Table i.

Table i. Warning Symbols

Symbol Description

General This general symbol indicates that a hazard is present, which if
not avoided, could result in injuries.

The source of danger is described in the accompanying text. A

Electric Shock Voltages above 50 V ac are present on the instrument.

The instrument must be shut down and disconnected from line power
before service or repair work is performed. A

Dangerous Chemicals Chemicals are used in the normal operation of
the instrument that may present a hazard.

Ensure safety precautions are taken when dealing with hazardous
liquids. A

Flammable Liquid Some applications may use flammable solvents.

Ensure safety precautions are taken when using flammable liquids. A

Hot Surface / Heat Heat is generated by internal components within
the XSERIES 2.
Ensure that the cooling outlets on the back panel of the XSERIES 2

remain unobstructed at all times. Allow heated components to cool

>

down before servicing them! A

Instrument-Specific  Every instrument has specific hazards, so be sure to read and comply
Hazards  With the following general warnings and safety precautions. They will
help ensure the safe, long-term use of your system. More specific
warnings and recommendations are given in the corresponding chapters

of the XSERIES 2 Getting Started Guide.

1. The system should be operated by trained personnel only. Read the
manuals before starting the system and make sure that you are
familiar to the warnings and safety precautions!

2. Accurate results can be obtained only, if the system is in good
condition and properly calibrated.

Thermo Fisher Scientific XSERIES 2 Getting Started Guide vii
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XSERIES 2 Getting Started Guide

Service by the customer should be performed by trained qualified
personnel only and should be restricted to servicing mechanical
parts!

Service on electronical parts should be performed by Thermo Fisher
Scientific Service Engineers only!

Before plugging in any of the instrument modules or turning on the
power, always make sure that the voltage and fuses are set
appropriately for your local line voltage.

Only use fuses of the type and current rating specified. Do not use
repaired fuses and do not short-circuit the fuse holder.

The supplied power cord must be inserted into a power outlet with a
protective earth contact (ground). When using an extension cord,
make sure that the cord also has an earth contact.

Do not change the external or internal grounding connections.
Tampering with or disconnecting these connections could endanger
you and/or damage the system.

Caution The instrument is properly grounded in accordance with
regulations when shipped. You do not need to make any changes to the

electrical connections or to the instrument’s chassis to ensure safe

operation. A

9.

10.

11.

Never run the system without the housing on. Permanent damage
can occur.

Do not turn the instrument on if you suspect that it has incurred
any kind of electrical damage. Instead, disconnect the power cord
and contact a Service Representative for a product evaluation. Do
not attempt to use the instrument until it has been evaluated.
(Electrical damage may have occurred if the system shows visible
signs of damage, or has been transported under severe stress.)

Damage can also result if the instrument is stored for prolonged
periods under unfavorable conditions (e.g., subjected to heat, water,
etc.).

Thermo Fisher Scientific
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Thermo Fisher Scientific

12.

13.

14.

15.

16.

17.

18.

Always disconnect the power cord before attempting any type of
maintenance.

Capacitors inside the instrument may still be charged even if the
instrument is turned off.

Never try to repair or replace any component of the system that is
not described in this manual without the assistance of your service
representative.

When leaving the system, make sure, that all protective covers and
doors are properly connected and closed, and that heated areas are
separated and marked to protect for unqualified personnel!

Do not dismantle the pump head. There are no serviceable parts
inside. Warranty will be void if the pump has been opened.

Particulate material present in the samples can cause serious damage
to the XSERIES 2. Ensure that your samples do NOT contain any
particulate material before using them with the XSERIES 2.

Prolonged exposure to mineral acids at concentrations above 10%
can cause degradation of the material used in the XSERIES 2's high
precision piston pump. Avoid the use of samples containing high
concentrations of mineral acid if possible; otherwise, ensure that you
wash the XSERIES 2 with clean water between each measurement
and at the end of the analysis.

XSERIES 2 Getting Started Guide ix
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chapter1 Optimizing the Signal

Objective
This exercise will lead you through the first basic operational steps from
switching the instrument on, obtaining the first signal and optimizing
the instrument.
This chapter treats the following steps:

*  “Step 1 - Instrument Pre Startup Status” on page 1-1

»  “Step 2 - Switching on the Instrument” on page 1-2

e “Step 3 - Configuration Setup” on page 1-2

e “Step 4 - Accessories Control” on page 1-3

*  “Step 5 - Optimizing the Signal Manually” on page 1-4

*  “Step 6 - Autotune Procedure” on page 1-8

Solution required for this practical

10 ppb tuning solution (Li, Be, Bi,
Ce, Co, In, Ba, Pb, T, U) in 2%

Step 1- Instrument Perform the following checks before switching the instrument into
Pre Sta rtup Status  operational state:

1. Ensure that glassware and cones are in position.

2. Check that the peristaltic pump tubing is in good condition and
that tubing is clamped.

3. Ensure that the Faraday cage is in its forward position and that the
Faraday cage door is closed.

Thermo Fisher Scientific XSERIES 2 Getting Started Guide 1-1
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Step 2 - Switching on the Instrument

Step 2 - Switching on
the Instrument

© |© a

On i3 Clueue

Step 3 - Configuration
Setup

—
==

|Fgtrument

1-2 XSERIES 2 Getting Started Guide

1. Click once on the On button. The instrument will pass
automatically through the start-up cycle which lasts approximately
90-120 s.

During the sequence, the sample introduction system is purged with
argon. The neb gas is then switched off before the RF power is started
and the ICP ignited. The interface valve is opened, and the slide valve
separating the interface from the high vacuum region is opened (this
occurs when the expansion pressure has reached less than 3 mbar). Once
On, check the Peltier chiller temperature (if required).

1. Click on the Instrument icon to open up the instrument control.

2. Open the Configuration page, which displays the Configuration

Editor. From this page, the correct configuration can be selected.

Configurations are usually set up for different sample introduction
setups, that is Autosamplers, Low flow nebulizers, Laser Ablation,

USNG000 etc.

The Accessories and Devices that are to be used can be selected by
ticking the appropriate box or setup using the accessory wizard.

The instruments settings can be selected here, if a particular set of
tuning parameters is required, or left unticked, if the current
instrument settings are to be used.

3. Click on New Configuration, if different settings other than default
or those already displayed are required. The Description is editable in
order to indicate which options are being used. Each configuration
has its own related tune settings which when saved appear under
Instrument settings. Click on the required configuration to use it.

Thermo Fisher Scientific



Step 4 - Accessories

Thermo Fisher Scientific

Control

Optimizing the Signal
Step 4 - Accessories Control

Tune l Ca\ibrationsl Advanced |

Configuration Editar I ACL Script Editar I

3 Configurations:
Use Description Def. Uptake Def. Wash ACL Script
» v # Series Default a 0 Marmal Pump
Hot Screen o a La=er Continuous Acguisition
ul Cool Screen a ul Autosampler and pump
l CCT 2 1] 0 Fast uptake and wazh
- CCTA1 i} 0 Mozl Pumgp
C i 0 0 Mo sccessories
Auwailable Accessories and Devices: Additional Mazs Flow Contrallers:
Use Model Device Type Description MFC Ho. Identifier
IC100 Autodilutor CiOohd 5, 9600 Baud CCT Gas 1 HZ - He He
ul Cetac 500 Autosampler zerial port 1, baud rate 9600 CCT Gaz 2 MH3-He A
...__. MicroProbe Il |Laser Local Server Add. Gasz 1 Helium He
I [~ I Peri Pumg Peri-pump operate at 35% cow Add. Gas 2 Helium
5

4. Click on Accessories Wizard, if a required accessory is not available
for selection. The wizard will guide you through the selection and
configuration of new accessories.

5. Tick the Use box on the Available Accessories and Devices to select
which accessory is to be used for future experiments (that is, if an
autosampler is selected here, when a new experiment is opened, it
will automatically configure the experiment for autosampler sample
positions).

Use the standard tuning solution containing 10 ppb of Li, Be, Co, In,
Ba, Ce, Pb, Bi, Tl and U. Place the sample uptake tube into the 1 ppb
tune solution and ensure that the solution is taken up smoothly. Ensure
that the solution uptake and the drainage are working correctly.

1. Click on Tune page in the instrument section.
2. Ensure that Pulse Counting is selected for Real Time Display.

3. Click on the Accessories window in the Tune page to display the
Accessories control.
The peristaltic pump or autosampler can be initialized and pump
speeds optimized. Also autosamplers can be manually set to go to
different positions from here, if required, e.g. to send the
autosampler to the tune solution via an autosampler position.

1 2
onfigurationsl Ealibrationsl Advapged

- - ||E| = = > m |[Time v IcPS _iJIF'ulseCounting ;i
3
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Step 5 - Optimizing the Signal Manually
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Step 5 - Optimizing
the Signal Manually

XSERIES 2 Getting Started Guide

Yo

u can optimize the signal either manually or automatically. Usually

the Autotune option is used, but it is good practise to be familiar with
the manual tuning process, which will be explained briefly. Optimize for
the highest sensitivity while obtaining low levels of oxides and doubly
charged species.

Click on Tune in the Instrument section, which is already open.
Otherwise, click on the Instrument icon to open this section.

Click on the Hide/Show button to either hide or show the manual
slide controls. For users who only use the Autotune functions, the
manual slider controls are usually hidden. The setting of the
Hide/Show button is remembered on a per user basis from the
Windows logon.

Click on Major. These parameters are the most common ones for
tuning and have the greatest effect on signal stability and sensitivity.

Click here to start the Real Time Display (RTD).

Use the slider to select the default settings as shown. The large button
is the slider bar to change the voltage setting. The small reset button
underneath the slider resets the voltage to the last saved setting. The
red color underneath the slider indicates the voltage region which
should not be used, the yellow indicates caution and the gray range
is the recommended settings for voltage tuning. Gently drag the
slider by moving the mouse pointer to the gray rectangle, and while
holding down the left button, move it along.

iine"™) Configuratio o sticrs | v |

A-B-3dm)E e & mE |[Tinevices " |[Puise Couting =l

Key| Symbol Mass Enable Show Spacing Dwell (ms) Channels Resolution Countrate (ICPS) Stability B
7L 702 100 Standari

9B am 100 Standard

1380 114 80 100 Standari

2381 23805 100 Standard

2208k 22000 100 Standari -

< <1< <]

v

W
=
2
H

Valus |+
1788
a7

5.32-007 | 7|

7]
=
s
H

Key] Humerator | Denominator
156Ce O 140Ce
140Ce

0m7 14618
0.000 0.000

Ratio Stability ii = Manitar
=l

AT
i
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I Configurations Ealibrationsl Advancedi
-3 |olsHd2|&
Z

Maior | Minor | Add Gases| Global ] [RE
Extraction -510
4 i
T o = |
Lens 1 20
. o1 =
r =
Y Ke:
Focus 24.0
2 = ]
T J‘
(k| -26.0
KN )
r—
Pole Biaz 4.0
A = I
| 7
Hexapole Biaz 1.0
2 i
T = |
&
Mebulizer 04
;I r T _.II 1 _’I
&
Sampling Depth a0
LT ]
=
'y
1.

The voltage will be changed when the slider is released. Assuming that
the torch is generally centered on the sample cone, start with DI,
followed by Extraction, Lens 1, Focus, then Pole Bias, monitoring how
the signal changes with each adjustment. Continue adjusting each of the
lenses in sequence, until the optimum signal has been obtained. Click in
the light gray region for coarse tuning and the arrows at the ends of the
slider bar for fine tuning,.

Note The figure below shows the default settings. a
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4

Configurations Calibrationsl .ﬁ.dvancedl
A-t-0s[mle@e &[]

Minol | Add Gases | Global | Key| Sy
Extraction 510
; = S o [
T N = |
Lens 1 20 25
- o
: o] o
Focus 240 15
S |
01 260 |
] ol
g
Pole Bias 40
i _ I
: 7
Hexapole Bias -1.0
. S|
r = |
rs
Mebulizer 091
' _ I
T T F ]
Sampling Depth a0
TR |
e
&
1.00

Tune | Configuratinnsl Calibratinnsl Advan:

R R Rl = R

Maigr  Minor| | 4dd Gases | Global |
Lens & 350
Al i
[y
Lens 3 190.0
JET [ [E]|
rJ
&
Fonward power 1400
1 i
i
"
Horizontal 100
8 B
&
Yertical 470
Kl m [E]|
' {
02 137
A il I
: "
DA 330
Al o
&

Cool IW
Kl _ [E]|
T T : 1
Auiliary 0.84
A _ I

Click on Minor for fine adjustment of the tuning. The horizontal
and vertical positions of the torchbox might need re-positioning
slightly when using different torch types or if the torch has been
replaced.

It is possible to change the masses to be displayed in the RTD at any
time. Select the masses Co59, In115 and Bi209 by selecting the
Enable check box next to their mass. To change the monitored
masses, click into the Symbol field and then on the downward
arrow, which will display a periodic table. Select the analyte or
interference you wish to monitor from the periodic table.
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Key| Symbol Mazs Enable Show |
59Ca 55893 v v
115in 3 11440 i i
2381 235.05 = =
Key| Symbol | Mass Enable Show Spacing | Dwell(ms) | Channels | R
Mass (AMUI |~ | IR e ; ol i
|

113 112.304amu

IﬂE\n |mand
114.904amu [

He
BIC|N|[D|F|Nef]|

I K| Ca|Se| Ti| ¥ | Cr|Mn|Fe|Co| Ni|CulZn|Ga|Ge|As|Se| Br| Kr

Rb| Sr| v | Zr|Nb|Mof Te | Ru| Rh| Pd| &g Cdf In| Sn|Sh| Te| | | Xe
I Cs| Ba|la| Hf| Ta| W |Re|Os| It | Pt | Au|Hg| TI| Ph| Bi| Fo| At ) Bn
Fr | Ra| Ac
I} Ce| Pr(Nd|Fm| Sm| Eu|Gd| Tb| Dy | Ho| Er | Tm| Yb| Lu
Bkl Th| Pa| U | Np| Puf/&m| Crif Bk | CF Es | Fro| Fd] o | L
I
0K Cancel
HKey| Symbol Mass Enable Show Spacing Dwell (ms} Channels Resolution
SBe a.01 1 100 1 Stanctard)
115In 114.90 1 100 1 Standard
2381 238.05 1 100 1 Standard

1771|711 =0 =T

A (K IR

8. Enter a Dwell time of 100 ms. Drag and drop can be used to fill
down.

9. Select CeO (156) and Ce**(70) as Numerators ratioed to Ce(140) as
Denominator, to monitor the oxide and doubly charged species levels

(levels of < 2% CeO and < 3% Ce"" are acceptable).

Note These must first be added to the mass list before Numerator and
Denominator can be selected. A

10. Monitor the masses selected in the R7D. When tuning the ion
optics, a decrease and increase of the signal in CPS can be observed,
when changing the voltage to the lenses. Tune for the maximum
sensitivity, while obtaining a flat mass response across the whole
mass range. Ensure that the oxides and doubly charged species do
not exceed the acceptable levels. The responses measured depend on
the interface type used and the mass monitored (that is, Be does not
ionize as well as Li and therefore will not be as sensitive).
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ajor I binar I Add. Gases 1

Standard rezolution 125

2 - -
' i

High rezolution [ 125

~ _ 2l

B :

Analogue Detector | 1820

- | -
' H

PC Detector 034

- o -~

Fy

11. In the Global tune page, the settings for the resolution and detector
voltages are displayed. This needs to be changed seldom, as for most
purposes the resolution is factory-set and the detector voltages can
be set up automatically using the instrument calibration wizard (see
Chapter 3: “Instrument Calibrations”.

| Ennflguratlnnsl Ealll:uratln:nsl Advane

P umw

12. Save the optimized parameters.

The Tune page contains a further icon to perform the Autotune. This
function replaces the manual tuning procedure explained in “Step 5 -
Optimizing the Signal Manually” on page 1-4. The Autotune procedure
is fully user-definable to allow tuning for specific application needs. A
list of Autotune procedure templates is supplied in the software and each
procedure indicates which tuning solution should be used.

The Autotune procedure is subdivided into different stages. For each
stage individual minimum and maximum criteria can be defined.

1. The Autotune can be started manually by clicking on the Start the
Autotune Wizard icon.

1@@@

Iml =
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2. Click on either the Autotune icon or the arrow next to it. Both will

initiate the autotune wizard. The autotune wizard will now guide
you step by step through the procedure. Click on Next after each

step.

; Eonfigurationsl Ealibratiunsl .ﬁ.dvancedl ih(ékton Run an
o utotune se-

= quence.
Run an Autotune sequence
Create or edit an Autotune sequence Alternatively you can

quences or create a
new user-defined
sequence.

Autotune acquisition wizard 5'

Impott aukokune sequences edit existing Se-
Export autobune sequences

Delete autotune sequences

1 MM i interface-Update
Z MM Kiinterface

3 NH3fHe CCT Welcome to the Autotune

acquisition wizard

4 Hz2/He CCT S _ _
5 Std Made Xi-Update P s wosh e s b
6 Std Mode: Xi

7 I ¥i inkerface
8 MH3/He CCT-Update

< Back I Mext > I Cancel

This page allows you to select an existing Autotune sequence and if
more than one version of the sequence exists, a specific version.

Select the sequence from the list which suits your current application
and configuration. E.g. a higher sensitivity specification for the high
mass end and/or lower oxide levels could be defined for specific
applications.
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Autotune acquisition wizard 5[
Select an Autotune sequence ‘-‘
Select the Autotune sequence that iz to be run from the list below, B
Available sequences: Description:
[ H2/He CCT =]

H2/He CCT-Update

10 i interface 3
MM Hiinterface

MM xiinterface-Update

Autotune acquisition wizard

-3 MH3/He CCT X
D HH3/He EC_T'U pdate Select an Autotune sequence % -~
B[ Std Mode Xi Select the Autotune sequence that is to be rn from the list below. P ="

(-] Std Mode Xi-Update

Available sequences; Description:

-2 MM i interface-Update ;I Autotune fior i interface with or ;I
-2 NH3He CCT without PlasmaScreen
(-2 NH3/He CCT-Update

C [

i
14/11/2003 03:52:08
14/11/2003 05:18:23
28/10/2003 08:28:27
2841072003 08:15:14
2841042003 08:14:53
2841042003 08:14:17
2841042003 08:13:18
2841042003 08:12:03
_: 2841042003 08:10:26 ;I LI

< Back I Ment I Cancel |

Each Autotune sequence is listed as a folder. Clicking on the + sign next
to the folder will list the archived versions of the Autotune sequence.
The green tick mark shows the currently active version of the sequence.
Clicking on the folder will automatically select the currently active
version. To select any of the archived versions, expand the folder and
click on the required version.

The text box on the right of the page shows the description of the
currently selected sequence.

If the wizard is being used to run a sequence, pressing the Next button

will show the stage ordering for the Autotune sequence allowing the user
to confirm that this is the correct Autotune sequence to use.
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Autotune acquisition wizard x|

Stage ordering E LY
This page shows the autotune sequence that vou have selected in more detail. T

[#-(_7] Stages : lterations 2; Swesps 50
[:] Optimizing Multipale Biazes : lterations 1; Sweeps 30
|2 Lenses : Iterations 1; ps 50
[ER] M cbuli i ED
=424 Conditions
| 8 1151 Mavimize 100 cps
[l 156Ce 0/140Ce Less than 2.0%
423 Contrals
-8 Mebulizer [0.70:1.20)

Autotune acquisition wizard ﬂ
Sample input options %-;
Thiz page allows you ta select how you want ta introduce the sample into the T 3
instiument.

| want to introduce the sample manually
Select this option if you don't want ta uge the autosampler and want to put the
sample uptake tubing into the sample pourself
| want to use the autosampler
Select this option if you want to use the autozampler to introduce the sample.
Sample position

Fack [0 j Fow |1 j Calumn |1 ﬁ Height [152 j

< Back I Mext I Cancel |

Autotune acquisition wizard LI

Load the sample % £y

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

The required solution is:
10 ppb 11 and Ce in dilute HHO3

Autotune acquisition wizard - Starting Stages 5[
Acquisition status Ny -
This page shows the progress of the data acquisition. o=

Acquisition status
Eo Iteration 1 ;I < Back I Next I Cancel |
E|o Tuning Horizontal

=€ Setting to 158
. ) Resulfor 1150 = 18128
-4 Selling to 152
¥ Result for 1151 = 21355
€ Settingto 142
¥ Result for 115In = 33759
1€ Setting to 132
¢ € Resultfor 115In = 43963
Setting to 122
-9 Result for 175In = 67882
- Setting to 112 z

< Back et > | Cancel I

The detailed steps of the Autotune sequence are listed. This page allows
the user to review the order and contents of the stages for the Autotune
sequence before running and editing it. Each Autotune stage is listed as

a folder.

The user can choose to introduce the sample manually or via the
autosampler. If the autosampler is selected, the rack, row, column and
height of the tune solution can be specified.
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4. For each sequence, a tuning solution is recommended, which you

should aspirate.

5. Click on Next to start the Autotune.

6. The progress of the Autotune process is displayed in-situ in the

dialog box. The Autotune process can also be viewed in the Real
Time Display. A full Autotune procedure will take approximately
10 min. The range for each parameter can be pre-defined by the
user or by the default template. By editing the parameters
appropriately, the duration of the Autotune process can be
shortened.

Neb.:19bar Fud: 1411 W FAef:1W  Load:d3  Tune 175 Ewp: 201040 mbar Ana: 5.3 10 E U NS L R T

T Operats ETPPHWRESPLOL  Acquisition status

This page shows the progress of the data acquistion

Techician Queue | EventLog RiealTine Display |

Giaph [Time v ICPS =] Popaties | st | sip G

=@ Setting to 452
K M Sh Countrate (ICPS]
ey Mass | owe | ountrate (CPS) © Fiesult for 1150 = 104402

o] 2 l EE] E-@ Sefting to 402

L4 Resultfor T15in = 76420
E-€9 Sefting to 352
¥ Result for 115In = 46651
Selting to 302
4P Resultfor 115In = 28304
=@ Settina to 252
¥ FResultfor 115In = 16924
£ € Selting to 202
4P Resultfor 115 = 10346
@ Sefting to 477

< Back et |

10.00 2000 30,00 40.00 50.00 E0.00 7o.0o g0.00

Time (seconds]

The Autotune script selected for this example is divided into three
stages:

Stage 1: It will optimize the horizontal and vertical position of the torch
while maximizing the In signal.

Stage 2: It will then optimize all the lenses one at a time, while
maximizing the signal for a defined mass.

Stage 3: Tuning the nebulizer gas flow. It will go through maximizing
the signal as well as minimizing the oxides at the same time.

Thermo Fisher Scientific
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Note It is reccommended that you create an Autotune update sequence
once the instrument is fully optimized. This option generates a new
sequence that uses the new parameters as the default setting and
automatically narrows the range over which each parameter is adjusted.
Thus, the Autotune time can be significantly reduced. An update is
created automatically, if the sequence has the Create Update check box
marked at the end of the editing process. A

Autotune wizard

Save the autolune sequence

10 =7 GCACP-MS

10 %7 CCT-ED PlazmaScreen and ki
10 %7 Basic CCT with HPI

10 =7 hot screen with HP

10 =7 standard with HPI

10 Ei interface SMe

EP# - ¥iinterface

CI0 Gas Sutotune

HZ/He Gas Autotune

HZ/He Gaz Autotune-Update
CI0 G az Autotune-Update

s

Narne: |EF'.-’-\ - ¥i interface-pdate

b

-

Select an exzting Autotune zequence from the lizt i pou want bo ovensribe it ar e
enter & new name in the Mame field bo create a new Autotune seguence,

Dezcription:

Tune zequence for EPA Methods
B0204 4 ILM0O5.2, keeping OFE at +5
to prevent Fe tailing

Solution required:
10 ppb In and Ce in dilute HHO3

v Generate update version

¢ Back | Mewut » | Cancel

3]

b

During torch optimization, the In signal is tuned for maximum

sensitivity.

Configuations  Tune | Caibrations | Advarffea
w 2| s > mE|a I]g - |[Time v1cPs

|[Pulse Counting |

.......... | Add. Gases | Giobal Keyl Massmﬂ

Show Countrate (ICPS) | Stability |

Lens 2 251
ih| »

; T iy

T4 |

-
‘w1l ©
-100.4
|

P

Lens d
]

.
Fonward power 1400
I} ] |
i

Hiriaontal
[l i
=

e e
.

Yetical
[l =
.. =

.

=

D2

T} i
_—

D [ 004

T i

Caol

T} |
—

H

"]

Value _:I

’Key Monitor

A77E

0
|

350

|

51

jil |

1004

|

130

1|

Auln 060
e | | 0.00 10.00

——F
H

20,00 2000 40.00 50.00
Time [secands)

60.00

During the horizontal alignment procedure, the torch is changed

between pre-defined settings.
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While the torch is moved between the horizontal pre-defined positions,
the In signal is plotted over time. The software will then define the
horizontal position, where the maximum signal was determined.

While the nebulizer gas setting is changed, not only In is monitored for
maximum sensitivity, but also the CeO/Ce ratio (blue line) is monitored
in order to minimize it.

Key| Mass

w Countrate (ICPS)

Stability |

9.01

7650

9433

114.90

29650

12993

139.91

T1.261

15590

8570

7631

LI L T T e ?{Eal'{}:altﬁl

Time: Ewent

15:22:47  Acquistion Autotune ™|

151513 Acquistion RTD Auta tune
15:18:37  Acquistion Autotune

1521355 Acquistion RTD
151304 Afgu'f.'fz Aniboh e LI Simultaneots

0 Seconds

IKeyI Monitor Show Value i‘

Settings change

000 10.00 20.00 3000 40.00 50.00 E0.00 70.00 80.00 50.00 100.00
Time [zeconds]

When tuning the nebulizer gas flow, the effect is only visible in the RTD
after approximately 5 s, due to the time taken for the nebulizer back
pressure to adjust. For this reason, a default setting change is set in the
software between each change in the gas flow rate.

The RTD display can show both the analyte signal (black) and the
CeO/Ce ratio (blue). The nebulizer gas flow is slowly increased or

decreased and the effect on the analyte and oxide signal can be
illustrated in the RTD display.

7. Once the Autotune procedure is completed, an Autorune report is
generated which shows the chosen setting as well as the results for
each stage of the tuning process. The Autotune report can be
printed by simply clicking on the Printer icon. In this example, all
set criteria were passed. If any criteria were not passed, it would be
highlighted in red. The three stages zorch position, lenses and

nebulizer are listed as well as the analytes and/or oxides monitored.
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Q s Autotune Repork - ﬁl
4§i «— Printer icon
=
Autotune report 7

Sequence name § X5 Standard Tune
Sequence version ; 971972002 4:41:54 PM
Acquired at : A25/2002 3:22:52 PM

fesult @ Passed

Stage Analyte Result
Tarch Pasition 115In|1398231.01
9Be |3909.44
Lenses 11EIn |21EEEE 24

2381 40694475
9Be |8285.74
115In | 21820382
2381 | 406377 .26
186¢Ce /140 e |0.01

Mebulizer

As can be seen, during stage 1, (torch position) only the In signal was
optimized, whereas during stage 2 (enses), the signal was optimized for
Be, In and U. In stage 3 (nebulizer), the sensitivities for the three
analytes were monitored, while the CeO/O ratio was minimized.

8. After completion, the settings found during the Autotune procedure
are automatically saved in the Configuration page.

Configuration Editor I ACL Seript Editor

[ & &8 Ik
Configurations:
Use | Description | Def.Uptake |  Def.wash | (o] ACL Script |
ar | v ¢ Series Default o o |Fast uptake wash, Early wash |
Available Accessories and Devices Additional Mass Flow Contraliers:
Use Model | Device Type Description MFC Ho. Identifier Conuersion Factor
[ [Celac SO0 |Autosampler  |D90902 as CCT Gas 1 1% NH3 /He He
W |cetacS00 |Autosampler  |serial port 1, baud rate 8500 CCT Gas 2 8% H2 1He He
¥ |PeriPump |Peri-pump operate at 12% cow Add. Gas 1 AddGas [

D1 |Focus| D2 [ DA |Hex.| PB |Cool|Aux ~

A Autolune d Tune 19 [

[ |9M1800211:07:52 AM Autotune | %5 Standard Tune-Updste |-192{3.8]-33.7[-1106|-345| 202|-179]-1004] 35] 20/13.0]08C

PlasmaLab allows you to view the results of successful Autotune
sequences. Right mouse clicking on the instrument settings grid on the
Configuration page will bring up the following menu.

The top menu item View Autotune report only appears for settings that
have a User of Autotune. Selecting this menu item will bring up a dialog
showing the stage by stage progress of the Autotune sequence used to
create the settings.
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To print this report, click on the Printer icon, or click on the Print
Preview button to preview what the print will look like.

Inztrument zettings

Use Date User
™ 180872002 221710 Autotune  |Full Tune «©
4 r 1508 Yiew Autokune repork Full Tune
C 18082 - Cool Lens
r 1SI0B2 con Cool Scres
[ 1510812 DRG Hot =
Delete ——
C 15i08/2 Rk test
r 1300852 What's this? Full Ture-1
D | 1308 0TI T3 28 TS [daveq !Elgtt_gr_ CC'I
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chapter 2 Initial Performance Checks

Objective
To set up a short term stability test with monitoring the oxides and
doubly charged species as isotope ratios. This is the daily checking
routine prior to commencing the analysis of unknowns. A survey scan is
also performed to check for good peak shapes and check mass
calibration and peak resolution.
This chapter treats the following topics:

e “Step 1 - Creating a New Experiment” on page 2-2

*  “Step 2 - Experiment Setup” on page 2-3

e “Step 3 - Setting Acquisition Parameters” on page 2-6

*  “Step 4 - Isotope Ratio Selection” on page 2-7

*  “Step 5 - Creating Sample List” on page 2-8

e “Step 6 - Running Performance Report Test” on page 2-9

Solution required for this practical

10 ppb tuning solution (Li, Be, Bi,
Ce, Co, In, Pb, U)

Short term stability experiments can provide a great deal of useful
information on the performance of your instrument. They should be
undertaken as a daily checking routine every morning after optimizing
the instrument, and to archive the data so that day to day performance
can be monitored.

The short term test lasts only 10 min. and should be undertaken as part

of the standard startup routine by all users. The instrument should be
allowed to stabilize for 15 min. after starting up before attempting the

XSERIES 2 Getting Started Guide 21
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short term stability test. A Survey Scan can be performed as part of this

test to give a great deal of useful information about peak shapes,
resolution and mass calibration.

Step 1 - Creating a
New Experiment

1. Click on the Experiment icon.

E xperiment

2. In the experiment wizard, click on Create a new blank experiment.

Experiment Wizard

" Open an existing experiment

% Create a new blank experniment 2

* Continuous
= Profile TRA
 Tranzient TR

™ Create an experiment from an existing experiment

™ Create an experiment from a template

Cancel |

3. You are automatically prompted to choose a database.
Select Default.tea as the analyte database for this experiment.
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Select analyte database for Experiment ed A
Loak ir: I'a data j L |‘=‘j‘~' Eg~

_ | examples
i3l Default CCT.kea

File: narne: IDefauIt_ted Open I
Filez of bppe: I Plazmalab Analpte D atabaze [*tea) j Cancel |
Z

Step 2 - Experiment 1. If the Serup pages are not displayed, click on the Setup tab to show
Setup them.

2. Click on the Configuration Editor to select the correct
configuration for the experiment.

1
|natrument Ealiblatiansl Calibration Methadl Qc Setupl Sample Listl Hesultsl Hepartsl

Configuration E ditar Timingsl .-’-‘n.nal_l,ltel Acquisition F'alametetsl |nternal Standardsl lsotope Flaticnl

3. By default, the ICP-MS will use the current configuration and tune
settings, which are shown in purple. If different conditions are
required, select the correct configuration for the experiment by
ticking the Use box. The software will now display the selected
configuration in purple. By selecting a configuration for an
experiment, it allows multiple experiments to be queued with
different conditions.
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Configurations:
Use Description ACL Script
» ~ X7 Defautt

Setup I\nstlumenl Cahblalionsl Calibration Malhodl ac Setupl Sampls L\stl F\esu\lsl Heporlsl

Configuration Editor | Timings | Analyte | Acquisiion Parameters | Intemal Standards | Isctope Ratia |

11}
Configurations:
Usi Description ACL Script
3
X7 Default

Awailable Accessories and Devices:

Use Model Device Type Description

r Peri Pump Peti-pump operate st 34% Cwe

r Cetac 500 Ay tosampler Cetac ASK 500 autosampler

4. The Accessories used with this configuration are shown. Should these

be incorrect, the configuration will need to be edited in the Main
Instrument Section of the software before continuing.

The instrument settings box can remain unticked, if only one set of
instrument settings is being run. This will enable the experiment to
use the last set of saved instrument settings.

If different settings are used (that is, Standard mode and
PlasmaScreen mode), the relevant instrument settings should be
ticked in each experiment.

Setup | Instrument Caliorations | Calbration Method | OC Setup | Sample List | Resuls | Frepars |
1

Configuration Editd]  Timings analyte | Acquistion Parsmeters | Intenal Standards | Isotape Ratio |
|

™ iDart prompt for uptake o wash Pre-experiment delay [0 seos Post experiment delay [0 secs
Uptake and'Washout tivings
Use Monitored Minimum Delay (s) i Delay (s) Timeout Action
Unteke [l 0 &0 Continue
Washolt r Ii] A d fo [Continue

6. Click on the Timings tab to set up the sample introduction timings.

Select the Uptake time for the time taken for the sample to reach the
plasma and Washout times as shown above. Monitored uptake and
wash will allow masses to be used to automatically determine when a
sample has been introduced or washed out. Consult the online help
for further information on this function.

Click on the Analyte tab. Select the following analytes by double
clicking to select the default isotope: Li, Be, Co, In, Ce, Pb, Bi, U
and Bkg.

The masses Bkg and Ce are monitored for checking the background
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noise, oxides and doubly charged species. The other analytes are
monitored for the short term stability test.

H 7 He
L ["Be I'Bikg "B c| n]|o|F [N
“Na | Mg “a ["si e s [ | ar
“k | Ca |"se |TT v "6 ["Mn TFe |"co | Ni'|Ttu |"Zn |Ga |'Ge TAs |'Se | Br | Kr
T 78 Ty 75 o 6 T TR e [7FT [T 768 ™ 780 50 551 5
‘cs | Ba | La | Hf | Ta |W |Re 0s | i | Pt |‘Au | Hg | T |'Pb |"Bi | Po | At | Bn

Fr Ra | Ac

cowo @ soaoo cooon [oo sooon [0 coooo o cooon [o coooo | oo

Ce Pr | N Pm | Sm | Eu | Gd | Tb | Dy | Ho Er | Tm | ¥b | Lu
“Th [ Pa | U "Mp ["Pu | Am | Ccm | Bk | Cf | Es | Fm | Md | No | Lw

8. Click once on Bkg to manually select the masses 5 and 220 in order
to monitor the background noise for the low and the high mass.
Two blue dots will now appear for Bkg, indicating that two isotopes
have been selected.

Setup ||nstlument Palametersl Calibration Methodl Sample ListI Hesultsl Fer

Analyte |.&cquisiti0n F'arametelsl Intermal Standaldsl |zotope Hatiol
- Polyatomics(s]  Analvte Database: Default.vaa
M atrix ions(5] Background 8
Report| Symbol| Mass
¥ | 5Bk |5.000 [1H 4Her100.0%), SBe+
[T | 5Bka |5.000 [1H 47LI(92 5%), 160++
[ | 101Bkg [101 01017 0%, 12C + 89
v 220Bkg | 2200 |[12CH 203Ph{51 8%, 40,
245Bky | 2450 404+ 205TI70 2%, 130

9. To monitor the doubly charged species, select Ce™ from the
polyatomic list and select 140Ce™".

Setup | Instrument Caliblationsl Calibration Methodl ac Setupl Sarmple ListI Hesultsl Hepoltsl

Canfiguration Editar I Timings Analyte | Acquisition Parameters I Internal Standards I |zotope Fatio I

= Polyatomics(5) Analyte Databaze: Default.tea
e+

Report Symbol Mass Abundance
136Ce++ 67 9536 0.1930
138Ce++ 65.9530 0.2500
v 140Ce++ 699527 §5.4500
- [ 142Ce++ 70.9546 11.0700
I atrix lan[E)

10. To monitor the oxides, select CeO from the polyatomic list and

select 156CeO.
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Step 3 - Setting
Acquisition
Parameters

XSERIES 2 Getting Started Guide

1.

Setup | Instrument Calibrationsl Calibration Methodl Qc Setupl Sample ListI Hesultsl Heportsl

Configuration Editorl Timings ~Analyte |Acquisition Parametersl Intemal Slandardsl |zotope: Hatiol
Analyte Database: Default.tea

]

CeO
Symbol Mass Abundance
152Ce 0 151,902 01925
153Ce O 1529063 0.0001
- 154Ce O 1539004 02498
N 155Ce O 154 9051 0.0001
- Matris lon(E] d 156Ce 0 1559004 882673
- 157Ce 0 156.9044 0.0327
= 11.2235
o 159Ce O 1589084 0.0041
160Ce O 1539084 0.0226
Now the Acquisition parameters can be defined. Select from the
experiment section: Setup.
Inslvument Calibrations | Eahgh Metbed] e cetun | Gample List | Results | Reports |
Configuration Editor | Timings | Analytel Internal Standards | Isotops Fiatio |
lnaSurvey | laaMein - Sean ff 141 Main - Peak jump 4
Sweeps 5 Start Mass End Mass Dwell (ms) Channels per AMU Reslution Setting:
Acquisition time [13 Gecs » 459 141 0B 10 |Standard Mone:
225 2741 0 10| Standard Mone
h 28.59 2941 06 10 |Standard Mone
3059 3141 06 10 | Standard Mone:
3259 3341 0e 10 | Stancard Mone
38.59 39.41 0B 10 |Standard Mone:
4259 Ta41 0 10| Standard Mone
50.59 24550 0.6 10 | Standard Mone
-
Disallovmed region B Eoan region
o 1 m 30 40 #0 60 0 60 o0 40 110 1 130 440 180 150 170 190 190 200 240 220 200 2d0 2
Sweeps 7 Symbol Dwell (ms) Channels Separation AMU Resolution Settings
—-— ol D) E7 200 1 0.02 Standard hone
7L 200] 1 002 |Standard MNone
9Be 2000] 1 0.02 | Standard hone
S8Co 200] 1 002 |Stancard Mone
N B0 20.0] 1 002 |Standard Mone:
1 30Ba++ 200 1 0.02 |Stancard Mone
140Ce++ 200] o 1 0.02 |Standard MNone:
115in 2000] o 1 0.02 | Standard Mong
140Ce 200] 1 002 |Standard MNone
154Ba 0 20.0] 1 002 |Standard Mone:

Select Acquisition parameters.

Select Survey Run (light gray when selected).

Select the main run to be Peak jump. This will just run the
elements selected in the analyte menu.

Enter the same value for the number of Sweeps as shown above.

Select the Start and End Mass for the skip regions and Dwell time,
Channels per AMU as shown for the Survey run. These parameters
only become available when the Survey run has been selected. The

Acquisition time will be automatically calculated. The survey run is
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Step 4 - Isotope Ratio Selection

always performed in Scanning mode. The parameters shown are
default and should already be present.

For the Main Peak jump run, select the number of sweeps to be 110.

As the Main run is normally performed in Peak Jumping mode, the
number of Sweeps, Dwell time and Channels per AMU are different
to the survey run.

Enter the Dwell times for the analytes previously defined in the
element menu. Use a Dwell time of 30 ms for the analytes, oxides
and doubly charged species and 100 ms for the background masses.
The acquisition time will be automatically calculated. It should be
approximately 60 s for a short term stability test.

To define the Isotope Ratios, click on Setup and Isotope Ratio.

The ratios for the oxides and doubly charged species can now be
defined. Click on the downward arrow to display the list of analytes
to choose the Numerator and Denominator.

After selecting first the Numerator and then the Denominator, click
on the Add ratio button.

After clicking the Add ratio button, both analytes will be displayed
in the table. Select the ratios as shown below for Ce**/Ce and
CeO/Ce. If a ratio is incorrectly added, it can be removed by
clicking the gray box next to the ratio in the grid and press the
Delete ratio button.

Instrument Ealiblatiansl Calibration Methadi Qc Setupl Sample Listl Hesultsi Hepartsi

Configuration Editarl Timingsl f-‘mal}ltel Acguizition F'arametersl Internal Standards [leotops Ratio

Mumerator | 196Ce 0 j
Dencminatar | 140Ce j
3 Femoyve ratio
Humerator Denominator 4
138Ba++ 138Bs
1596Ce O 140Ce
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Step b - Creati NJ 1. Now the sample list can be defined. Click on Sample List and then
Sample I_ist again Sample List.

2. Enter all fields as shown below. The Survey Run will be used to check
the mass calibration and peak shapes for the full mass range. Then
the ten Main Runs will be used for the short term stability test.

Setup I Instrument Calibrations I Calibration Methodl QC Setup |Sample List |IResylts I Heportsl
Sample List ‘ Fully Quantitative Concentrations I Standard Addition Concentrations I

Apply repeat rules | Add samples | Show advanced | Wiews | ¥ &llow Multiple Cal Blocks
Survey | Main User Internal
2 [HrTtirery || (e abel Tvpe Runs Runs | {Pre-dilution Standards
X 1 M Survey and stability Unknawen 1 10 1 |Mone[Default
* r

“.| File Edit Wiew Tools Window

Mew, . r
OpEn, ., b
Close 3 [ ]
Save i 3. It is recommended to build up a
W library of templates for routine
| - analysis types, e.g. for tuning, short
Prift.. Pt term stability test etc.
Brimt: Prewview o
Prink Setup... =
To create a template at any stage of
i i i kL 11 .
| Hginurine analysis.tes 1 building an experiment or even post
2 Teqas eqc.kee =i ... .
, acquisition, choose the File > Save
3 I\Tegas eqc.tes r ;
5 smes B e y As Template option when the
— B experiment is open.
Exit

Save in:lﬁ templates =] « = BB~

ii1 Blank Experiment, ket
i1 Survey and stabilicy ket

4

File narme: IK? Shart Termn Stability. tet Save I
Save az bupe: IF'IasmaLaI:u Template [*tet] j Cancel |

A
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4. File Save as Template, file name “Survey and stabilities”.

Plasmalab 5. The list of templates available can be viewed by

Templates clicking on Template at the lower left corner of
the screen. The currently defined templates will
be shown.

To perform the short term stability test in the
future, click on Template at the lower left corner
and select Survey and stabilities.

Alternatively, click on the Experiment icon,
create an experiment from a template and select
Survey and stabilities.tet. It is also possible to
add extra samples or analytes to the original
experiment, if desired.

6. When the sample list is complete, click on the Experiment Queue
button to start the Acquisition.

@ ©|Qa

On [ff Clugle

The Tune page contains two further icons to either perform the
Autotune (a) or to start the performance report wizard (b). Those two
functions replace the manual tuning procedure and the short term
stability test as explained in the earlier steps of this practical.

Eunfiguratinnsl Ealil:urati-:unsl .ﬁ.dvancedl

The Autotune and performance report functions are designed to replace
the manual tuning procedure and the short term stability test. A
user-defined performance report can be set up similar to the short term
stability test, in which the user will define the daily performance
specifications for the instrument. If the criteria are met, the instrument
is ready to commence sample analyses. If the criteria are not met, an
Autotune must be performed after verifying that all other possible
sources of the performance test failure have been excluded.

XSERIES 2 Getting Started Guide 2-9
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The performance report is a user-definable procedure, although the
software is supplied with pre-defined examples. It is generally set up to
run a short term stability test, in which the user can define the pass/fail
criteria. These criteria could entail different sensitivity specifications for
the analytes, RSD limits, and/or limits on oxide levels, doubly charged
species, background counts etc. These limits can be set to either
minimum or maximum values.

The user can specify the action to be taken, if any of the criteria are not
met. The user can also define what analytes to analyze in the short term
stability test, which could be the tune solution or it could contain
analytes closer to the analytes in the samples. After the analysis, the
software will evaluate the pass criteria.

If it passes, the user can carry on with the analyses of standards and
unknown samples. If it fails, the Autotune procedure should be
performed. If this passes, the performance test should be repeated.

The performance report and Autotune routines can be fully automated
in an experiment. Refer to the online help for further information about
this option.

1. After the instrument has been switched on and has warmed up, click
on the icon for the Performance Report, and a wizard will
automatically open up. The toolbar button provides access to the
Performance report configuration and execution functions. Clicking on
the icon starts the performance report acquisition wizard.

The first item in the menu allows the user to start the performance
report acquisition wizard, which is the same action as clicking on the
toolbar button. Up to eight of the last Performance reports that
have been run are listed at the bottom of the menu. Clicking on one
of these items will start the currently active version of the
Performance report.

2. Follow the steps of the performance report wizard as shown below.
Click on Acquire a Performance Report. Click on Next after each
step.

Thermo Fisher Scientific
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B-2- D BE2E
Acquire a performance report
Create or edit a performance report

Performance report acquisition wizard i LI

Import Performance report
Export Performance report
Delete Performance report

Welcome to the Performance
report acquisition wizard

Thiz wizard will guide you through the steps invalved in

View Performance report results
acquiing a Performance repart

1 MM Perfarmance Tesk

2 rh basic ©CT

310 %7 basic CCT

4 I #i inkterface

5 IQ #7 short skandard with HPI

< Back ! Next » il Cancel

3. Select the report that matches your configuration from the list. If no
report suitable for your configuration is available, cancel the wizard
and either edit an existing report or create a new one at the start of
the performance report wizard.

Performance report acquisition wizard i i]
Select a Performance report
Select the Performance report that iz to be acquired from the list below,
Available reports: D escription:

Installation qualification test for an ;I
HFCCT waith i cones uzing
PlasmaScreen

22 18 %7 cool plasma
-0 13 %7 kot sereen with HP)
-2 18 %47 shart standard with HPI
-] 10 %7 standard with HFI
=3 10 ¥iinterface 3
e 2841042003 08:4312

L b 17/03/20031211:37

16/09/2003 14:17:49
- 16342003 14:13:25
- 041042002 16:31:11
23 10 ¥ interface CG -
« | ;I_I i

< Back I Mext > I Cancel |

Each Performance report is listed as a folder. Clicking on the + sign next
to the folder will list the archived versions of the Performance report.
The green tick mark shows the currently active version of the report.

Clicking on the folder will automatically select the currently active
version. To select any of the archived versions, expand the folder and
just click on the required version. The text box on the right of the page
shows the description of the currently selected report.
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Select whether
you wish to
introduce the
sample manually
or via the
autosampler.

Performance report acquisition wizard

Load the sample

Performance report acquisition wizard

Sample input options

This page allows you to select how you want to intraduce the sample into the

instrument.

| want to use the autosampler

| want to intraduce the sample manually

Select this option if you don't want to use the autozampler and want to put the
zample uptake tubing inta the sample pourself.

Select this option if pou want to use the autozampler to introduce the sample.

Sample position

Fack IU _Ij Faw I1 _|;

x|

Calurr |1 _Ij Height |152 _|;

4

Place the sample probe into the solution and select 'Mext' to start the sample uptake

delay.

5

< Back I Next » I Cancel |

The
performance
report
acquisition
wizard displays
every step of the
process, e.g.
uptake delay in
seconds.

< Back ! I Mext > Il Cancel

Performance report acquisition wizard

W aiting for srample uptake

5.

Load the sample
and click on
Next to start the
performance
report sample
update.

Thiz page shows the amount of time left before the acquizition starts

Plazmal ab iz waiting for the sample ta reach the plasma. ‘Wwhen the timer has completed
the acquisition will start and this wizard will automatically move to the nest page.

If pou want to start the acquisition befare this delay has finished then press the 'next’

buttan.

Uptake delap

[ Pawe ]

Continue |

6

< Back

Mext > Cancel
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7. Aftel‘ thC uptake Performance report acquisition wizard - Setting up for | 5‘
d l h Acquis.iliun status o
€ aY) the This page shows the progress of the data acquigition. J
achISlthIl
. Acquizition status
process 1S Shown = o Setting up far performance validation

4 Acquiing run 1 of &

in detail.

Performance report ac (] I} l|

Completing the Performance
report acquisition wizard

< Back fewt | Cancel I

@ The performance validation has failed.

Possible answers:

#* Check that the corect solution far this performance report is
being aspirated

® Re-tune the instrument using an autotune sequence or by
using the interactive controls.

#* Check that the corect perfarmance report is being used for
the cument zet up of the instrument

I Save log fle |I I “iew Report |I

8. The results of the performance report acquisition wizard are
displayed. In this example, the criteria were not met, and the
performance validation has failed. The wizard will list possible
explanations for the failure.

Note If the correct solution and performance report for the current
instrument configuration were chosen, it is reccommended to re-tune the
instrument. A

This is the final page for the performance report wizard. Clicking on the
Finish button will finish the wizard. The View Report button will
display the report and allow it to be printed. This report can also be
viewed using the View Performance Report Results of the menu of the
Performance Report button.

The Save Log File button allows the progress of the performance report
to be saved to a file for diagnostic purposes, if a failing performance
report test needs troubleshooting.

9. The performance report is automatically displayed. The tuning

parameters are listed at the top of the page. The report can be printed by
clicking on the Print icon.
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In this example, some of the criteria failed, such as the sensitivity
specification, as well as the oxide level. The failed criteria are highlighted
in red.

V=]

Performance Report

Acquired at @ 09/25/2002 03:13:04 PM
Report name : X5
Report version ; 09/17/2002 10:51:11 AM

Tune conditions

All failed criteria are highlighted in red. 9

2-14 XSERIES 2 Getting Started Guide

Major Minor Global Add. Gases
Extraction | -70 Lens 2 | -200 Standard resolution | 120 196 MH3 fHe 0,00
Lens 1 | -1.0 Lens 3 | -45.0 High resolution | 120 8% Hz [ He | 0,00
Focus | 1009 Forward power | 1404 Analogue Detector | 2490 AddGas | nfa
D1 |-36.0 Harizontal 70 PC Detector | 3770
Pole Bias | -0.5 ertical 475
Hexapole Bias | -1.0 Dz | -150
Mebuliser [ 1.09 D4 | -100.0
Sampling Crepth a0 Cool | 13.0
Augiliary | 0.20
Sensitivity and stability resufits
Run | Time | 7Li | I 9Be | pearo |  59Co | 138Ba++ | 140Ce+ Ba | 140Ce |
1| 03:13:04PM | es0152c  J 1019634 F0s9345 11520724 716601 1788 4230777
I 601,525 993,45 11520724 716,601 1728 230777
& 0.00 0.00 0.00 0.00 0.00 0. 0,00
RS0 0,000 " 0,000 0,000 0,000 0,0 0,000
__Run| Time |154Ba0|156Ce0 |220Bkg || 238U |
1| 03:13:04 PM 692,982 17744682 0,101 § £212.177
%] 692,382 17744652 0,101
. & 0.00 0.00 0.00
_8BRSD | 0,000 0,000 0,000 0,000
|
Ratio results
Run Time | 56Ar 0,59Co | 138Ba++;138Ba | 140Ce++/140Ce | 154Ba 0/ 138Ba || 156Ce 0/ 140Ce |
1| 03:13:04PM 20,910 0,040 0,042 0,039 4,194 i3
= 20310 0,040 0.042 0,033 ﬂ

Note Generally, the performance test will be passed first time. It is then
possible to commence with the sample running immediately
afterwards. A

Note It is also possible to run the Autorune prior to the performance test
by clicking its icon. A

PlasmalLab allows you to view the results of performance reports that are
acquired from the /nstrument Tune page. Selecting the View
Performance report results menu item from the Performance reports
drop down menu shows the following dialog.

Each performance report result is listed in the /isz window. Clicking on
the header of each column will sort that column, toggling between
ascending and descending for each click.

To select a result to view, click on the name in the list. If you wish to

view more than one result, hold down the Ctrl key whilst using the
mouse to click on each of the required results in the list.
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B

1

05/03/20021 E:43:I31 o

o]

Cancel

XSERIES 2 Getting Started Guide

[rate Acquired | Performance Repart | Yerzion -
15/08/2002 11:24:01 Stability Test 14/08/2002 17:13:55
15/08/2002 10:36:45 Stability Test 14/08/2002 17:19:55
15/08/2002 10:21:34 Stability Test 14/08/2002 17:19:55
15/08/2002 10:15:33 Stability Test 14/08/2002 17:19:55
14/08/2002 17:19.56 Stability Test 14/08/2002 17:13:55
14/08/2002 171712 Stability Test 24072002 15:02:42 =
14/08/2002 15:33:30 Stability Test 24072002 15:02:42
03/08/2002 20:00:41 Coal Screen 03/08/2002 20:00:34
03/08/2002 13:59:.02 Coal Screen 03/08/2002 19:55:38
03/08/2002 19:46:07 Coal Screen 03/08/2002 19:46:07
03/08/2002 16:56:53 Coal Screen 03/08/2002 16:56:52
05/08/2002 171754 Standard test

3
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General Remarks
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chapter 3 INnstrument Calibrations

Objective

This section will take you through all steps of instrument calibration.
The XSERIES 2 ICP-MS periodically needs to be calibrated for
optimum performance. The instrument calibration wizard allows you to
adjust the mass calibration, as well as the detector calibration to ensure a
good wide dynamic range with a cross calibration of the pulse counting
and analog modes of the detector.

This chapter treats the following topics:

*  “General Remarks” on page 3-1

*  “Step 1 - Detector Calibration” on page 3-2

*  “Step 2 - Mass Calibration” on page 3-9

*  “Step 3 - Detector Monitoring” on page 3-13
There are two types of calibration routines to be performed on a regular
basis:

*  Detector calibration and

»  Mass calibration
These calibrations are made through the instrument calibration wizard
in the Instrument section or an experiment using an instrument setup
sample. Whenever an instrument setup sample is analyzed, the data is
always copied back to the instrument database for subsequent
experiments to use as well as a copy being kept in the experiment itself.
The Instrument Calibrations page also shows the Detector Monitoring
page which allows the user to track the lifetime of the detector currently

installed. For each new detector, a new lifetime dataset is created as well
as a new section for the detector calibrations.
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Step 1 - Detector
Calibration
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Solutions required for instrument
calibration

It is recommended to use a ME
solution in the 50-100 ppb range,
containing low, mid and high mass

elements.

The sample used for the detector setup wizard needs to be a
multi-element solution which meets the following criteria:

* At least one analyte peak between masses 100-140 amu must have a
count rate between 500,000 and 2,000,000 cps. This may be a
minor isotope that is not normally used for measurement in an
experiment (that is, 117Sn). The software will use as many peaks as
it can between 100 and 140 amu to set up the voltage on the analog
detector section. It will normally use more than one peak, but unless
it can find one peak that meets the criteria, the calibration will fail.
An appropriate message will be given in the wizard dialog.

* If possible, all the analyte elements that are to be measured using
analog mode for any part in the experiment should be present in the
solution with count rates exceeding 500,000 cps. It does not matter
if any (or most) of the peaks exceed the maximum count rate
allowed for the pulse counting detector section, as the software will
automatically detect this during the calibration and use points at the
side of the peak to perform the cross calibration.

* To ensure a reasonable interpolation of the cross calibration when
no analytes are present in a mass range, it will be better, if both very
low mass and very high mass analytes are present at count rates
exceeding 500,000 cps in the calibration solution.

The XSERIES 2 ICP-MS can operate over a wide dynamic range,
allowing the user to analyze trace, minor and major element
concentrations. Trace elements produce very low signals, which in turn
require a large amount of amplification. These elements are detected in
the pulse counting part of the detector. Large concentrations are
measured with the detector operating in analog mode.

In order to achieve a continuous and wide dynamic range, the pulse
counting and analog acquisition modes operate together.

Note It is important to have the correct correlation between the two
modes of operation to ensure continuity over the complete dynamic
range. The correlation between pulse counting and analog detection is
mapped by the detector cross calibration. A
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A conversion factor is calculated for each of the valid masses. This is
used to calculate a polynomial equation which is then used to generate a
lookup table of correction factors for each integer mass over the whole
mass range. Before being stored in the experiment and the instrument
database, for any masses where a factor has been measured, the lookup
table is replaced by the measured value.

As the instrument calibrations are automated procedures, the user is not
required to input any analyte information. The software automatically
detects the analytes present in the solution and chooses the most
appropriate ones to use.

The detector calibration software is designed to work with solutions that
have high analyte concentrations which collect data in the analog
detector mode. The software will automatically measure points at the
side of a peak which trips the detector gate at its maximum.

The instrument calibration wizard will perform all the steps necessary to
set up the detector.

| Eunfiguratinnsl Calibrations | Advanced |

Ji IB T @|' | [T | = & [Ture | Ennfiguratinnsl Ealil:uratiu:unsl .-’-'-.dvancedl

At mEEe | &
1 set up the detecturl
@ Syr ENErate QELECtor Qair CUrves

- Mass calibrate the quadrupale

1. Click on Set up the detector. A dialog will open to present the user
with options to perform a calibration between the pulse counting
and analog detector modes (cross calibration) or to fully set up the
detector voltages and then do a cross calibration. Click on Next.
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Detector set up wizard EI

Welcome to the Detector set up
wizard

Thiz wizard guides you through the steps necessay to zet up
the detector. Pleaze select the types of set up to perform.
[T Detector voltage set up

Thiz option adjusts the detectaor valtages to pravide the
optimurn performance fram the detector.

v Detector cross calibration

Thiz option: generates the detector cross calibration that iz

uzed bo convert data acquired with the analogue detectar 1
into the equivalent pulse counting data. This option iz
automatically selected if the Detectar voltage set up' option
iz zelected.

¢ Back I Cancel |

2. The user can either present the solution manually or via the
autosampler.

Detector set up wizard x|
Sample input options "-;
Thiz page allows pou to select how you want to infroduce the sample into the © L
instrument.
| want to intraduce the sample manually
Select thiz option if you don't want bo uze the autozampler and want to put the
zample uptake tubing into the sample pourzelf.
7 | want to use the autosampler 2
Select this option if you want to uze the autozampler o introduce the sample.

Sample pasition

Fack ID _% Fiow I'I _l? CDIumn|1 _Ij Height |'|52 _l?

< Back I Mest > I Cancel

3. Click on Next to start the sample uptake.
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Detector set up wizard : =l

Load the sample

Place the zample probe inta the zolution and select Mest' to start the sample uptake
delag.

< Back I Mest = I Cahicel |

Start the calibration process by pressing the Next button. This will give
a sample uptake timer which can be paused, if required. To begin the
calibration before the timer completes, press the Next button. During
the data acquisition for the detector calibration, the wizard will show the
steps being undertaken whilst the Real Time Display will show the
actual data acquired.

4. FiI'St the Detector set up wizard - Starting detector XCal pre scan = x|
1 Acquisition status =
pre-scan 1s This page shows the progress of the data acquisition L-{
started,
fOHOWCd by Acquisition status
R € Starting detector XCal pre scan
the main 4
acquisition.

Detector set up wizard - Starting detector XCal main scan x|
I Acquisition status 1 LY
| This page shows the progress of the data acquisition. rs 0
Acquisition status ack | [dent > | Canicel I

=¥ Starling detector <Cal pre scan
; € Average mid mass KCal factor = 26625
) Starting detector ¥Cal main scan

< Back et | Cancel I
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Detector set up wi. 5'

Completing the detector set up
wizard

o The cross calibration has been successfully performed. The
instrument iz now ready to use,

5 Upon a Detector set up wizard - Starting detector XCal pre scan x|

f l Acquisition status “

Successru This page shows the progress of the data acquisition. rs .

completion,

. Acquisition status

Clle on save ----- ﬂ Starting detector <Cal pre scan

Log File or

click on

et | Cancel I

Savein: Ia

=| Mass Calibrations For December 2003
Mass Calibrations For November 2003

File name: | 6

Save I
Save as lype: || Text files® tat] j Cancel |

g

7. The Detector Cross Calibration can be viewed in the Instrument

section.
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L

[nztrument

Instrument Calibrations
Step 1 - Detector Calibration

Ture | Configurations ~ Calbrations: | Advanced |

Detector Cross Caliration | Mass Cafbration | Detectar moritoring
17/11/2003 16:29:01
17411/2003 161337
17/11/200315:26:24
1741142003 14:56:47

1741142003 14:35:29
1741142003 14:24:20 v

*  Messued ®  Measured oriy Caloulated Mass | Type [ Factor| Usedby 2%

— — - Calculated -100% “- - Caloulated +100% 1 Caloulsted 8861 1H

Caloulsted 0011 2H
3 Coloulsted 0951 3He
4 Caloulsted 9103 dHs
5  Calculated 9256
§  Caulsted 9401 6L
7
8

Measuwed 3853  7Li

Calculated 3683
4 Calculated 5830  3Be
10 Caleulated 3370 108
11 Calculated 10109 118
12 Calculated 10247 12C
13 Calculated 10384 130
14 Calculated 10519 14N
15 Calculated 106853 15M
16 Calculated 10788 160
17 Calculated 10513 170
18 Caleulsted 11048 180 »

20000

Factor

10000

0 20 40 B0 B0 100 120 140 160 180 200 220 240 260
Mass

The detector cross calibration is used to convert the data acquired using
the analog detector mode into the equivalent pulse counting data. The
results of a successful calibration are shown on the Detector Cross
Calibration page. This page is shown in both the experiment and the
instrument views.

The current cross calibration is shown in bold at the top of the tree-list.
If a new detector has been fitted, the old cross calibrations are archived
under the “old calibrations” part of the tree. To view a cross calibration
graph and its data, click on the date and time for the calibration in the
list.

The graph shows the measured data points with error bars showing the
+/- acceptable errors from the calculated curve. The raw data for each
point can be seen by clicking on the point in the graph or on the row for
a measured analyte in the table.

8. Before queueing the experiment, aspirate an appropriate solution
(see solution required).

On [t Clugle

9. To view the results of the detector calibration, click on the
Instrument icon.
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Step 1 - Detector Calibration

10. Select Calibrations and Detector Cross Calibration. Click on the

detector cross calibration that has just been performed, shown by
the date and time stamp.

Tune | Configurationg| Calibrations |[dvanced |
Detector Cross Calibration § Mass Calibration | Detector monitaring |

TTATIZ000 16:29-01 10

12/11/2003 161937

12/11/200315.26:24

17/11/2003 145847

174117200314 35,29

1741172003 14:24:20 v

& \icasue Massted oo Calculated Mass | Type | Factor| Used by 2
— 2. Caeulated 100% Colouiated +10.0% 1 Colouleled 8661 1H

Calculated 8811 2H
3 Calculated 8361  3He
4 Calculated 3103 4He
5 Calculated 9256
E  Calculated 9401  ELI
7 Measured 9853 T7Li
8 Calculated 9688
9 Calculated 9330  9Be
10 Calculsted 9370 10B
11 Calculated 10703 11B
12 Calculated 10247 120
13 Calculated 10384 13C
14  Calculated 10513 14N
15 Calculated 10653 15M
16 Calculated 10786 160
17 Calculated 10318 170
18 Calculated 11042 180 ~

0 20 40 60 B0 100 120 140 180 180 200 220 240 260
Mass

11. The graph will show the calculated cross calibration factor for each
mass found on the y-axis against the mass on the x-axis. A
polynomial fit will be applied through the enabled points. The cross
calibration factor should be approximately 20,000—40,000 at mid
mass.

Note A non-matching cross calibration point can be viewed and edited
by clicking on the point. All the values used to determine the point are
shown, and the values can be edited to improve the fit, if required. More
information is available in the online help. A

Alternately, the detector calibration can be performed via the instrument
setup sample.
1. Click on Sample List > Sample List in an Experiment.

2. Enter a sample Label for the detector cross calibration.

3. Click in the Type column and then on the downward arrow and
select Instrument Setup.
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Setup I Instrument Calibrationsl Calibration Methodl OC Setup | Sample List Hesultsl Heportsl

Gample List | ully Quantitative Concentrations I Standard Addition Concentrations |

Lipply repeat ules | Add samples | Show advanced 4 Wiew v &llow Multiple Cal Blocks

Height Survey | Main
(mm} Runs | Runs

Instrument Setup 1 1 1 144

Humber 3 Type Rack Row | Column

1

4. Click on Show Advanced to view the Advanced Properties.

Hepeatsl Internal Standards  Instrument Calibrations | [nstrument Perfomance Testsl

[ Mazz Calibration

¥ Dietector Caibratiors | 9

5. To perform a detector calibration, check the appropriate box.

Note More diagnostic information on calibration is provided by using
the instrument calibration wizard rather than the Instrument Setup
Sample in an experiment. A

Step 2 - Mass  The software uses a mass calibration equation so that when a mass is
Calibration sclected 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.

Plasmalab uses the following default set of acquisition parameters for
the mass calibration:

Acquisition Parameter Value

Dwell 1000 ps

Channels per AMU 20

Scan Regions 45t010.5
23510275
50.5t078.5
81.5t0245.5

Plasmal.ab converts the mass ranges into DAC values using the
currently selected mass calibration. These parameters are then sent to
the instrument which acquires 10 sweeps.
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A mass calibration set comprises the mass calibrations for both the
standard and high resolution quadrupole modes which are automatically
done at the same time by the mass calibration wizard or as part of an
Instrument Setup Sample in an experiment. Follow the mass calibration

wizard step by step.

1. Click on the Instrument Calibration Wizard icon, then on Mass

calibrate the quadrupole.

Tune |Eunfiguratinns| Ealibrationsl .&dvancedl
A-T-3 o e

@ Set up the detector
Generate detector gain curves

o
——
doo

[

Mass calibrate b

Mass calibration wizard

Mass calibration wizard - Acquiring data in standard resaluki

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

Welcome to the Mass calibration
wizard

This wizard guides you through the steps necessam to set up a
rmass calibration

Acquisition status

< Back I Mext » I Cancel

€ Acquiing data in standard resolution.

< Back ezt > | Cancel I
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Step 2 - Mass Calibration

Mass calibration wizard - Acquiring data in high resolution ll
Acquisition status ‘-‘
Thiz page shows the progress of the data acquisition. s L
Acquisition status
Acquiring data in standard rezalution.
o Acquiring data in high resolution
Mass calibration wizard x|
Completing the mass calibration
wizard
The instiument haz been calibrated and iz ready to be used
o far analysis. < Back x> | Cancel I
Save log file |
The mass calibration can be viewed in Instrument > Calibration >
Mass Calibration.
These are the 3 coefficients
i A space to enter
The date and time calculated by applylngfa . tp e ot
. second order polynomial fitto ~ Notesrelaling o the
atwhichthedata " - that has been ac calibration
was acquired. .
quired.
Turn | Conhunsbons Coltafbos | Advanced |
The qUadrU- Diocton Crzs Calbraton, M Calbuation | Dt meomdoeng |
pole resolu-
tion at which
the data was
acquired.
The mass
ofthe
analyte ol B e
where a 1. : e i
peak was R ek we it al S
found. e Pl e e e R S
0 W B XN 0 W o0 0 80 W 00 N0 120 X 0 1% I 10 1 1% 20 20
Mass (sl
The digital value at  The width of the peak The difference between Whether or not
which the centre of  in Atomic Mass Units where the centre of the toinclude the
the peak was found. at 10% of the peak ~ peak was found and where  pointin the
maximum. itis calculated thatit should calculation for
be found using the polyno-  the polynomial
mial line fit. fit.
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Ture | Configurations EalihrahDHSIAdvamedI

Detector Cross Calibration  Mass Calibration | Detector maritaring |

312 XSERIES 2 Getting Started Guide

Resolution | Date/Time | coero | coerr1 | Coeff 2 | Hotes | il
High 4 011 |Mew Caliration
Standard 4 afion
High T8A 22003 [ 075688 0.0039295 171852011 |New Callbration
Standard 18A 22003 1211:14 088173 0.0039305 | 312792011 |News Callbration | =
Mass Mass DAC Peak Width (AMU) Error (AMU) Include il
6015 1293 [ 0048 ~
7006 1543 0786 0067 o
a02 2088 0785 0.001 ~
10,013 2318 0786 0017 F -
@ Peak Width + Error
T SRR PRI .
> RS
+
NP 11
E
£ nap 4 + + 4. Anps 5
H 0w’ oes ?Wﬁc @ opow oa?i boagme op o] g
+ + T =
EWE'”t‘” ESRITPRTRAR Y+ stk oo e .4 & Aigooanconsnsns ---+--:_UUU§
[ + + =
A R SUERGOREY S * + Ao
a o 00 O om W O -
0.65 +-0.10
0 0 20 30 40 50 €0 70 80 50 100 110 120 130 140 150 160 170 180 130 200 10
tazs (amu)

The top grid lists all of the mass calibrations that have been successfully
acquired and calculated. Clicking the right mouse button on the grid
will show a menu that allows a mass calibration to be set as the current
one.

The current mass calibration set is highlighted in green in the top grid.
Clicking on any row will show the data for the mass calibration in the
lower grid and the relevant graph.

The graph will show the peak width and error between the found peak
center and the calculated peak center on the y-axis against the mass on
the x-axis for each mass at which a peak has been found.

Data points can be included or excluded by either clicking on the point
on the graph or changing the state of the include box for the mass in the
lower grid.

Every time an experiment is queued, the current mass calibration as
selected in the instrument view is copied from the instrument database.
The top grid lists all of the mass calibrations that have been copied into
the experiment. Clicking the right mouse button on the grid will show a
menu that gives the option to import a mass calibration from the
instrument database and to apply a mass calibration to all of the data in
an experiment.

Instrument setup samples can be placed anywhere in the sample list and
they can also have repeat rules applied. However for most applications,
only one will be required at the start of the experiment. The data
collected by an instrument setup sample for the instrument calibrations
or Autotune is also copied to the instrument database for use by
subsequent experiments.
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Step 3 - Detector Monitoring

The Instrument Setup for the Instrument Setup Sample is divided into two
parts: the first enables the mass calibration and detector setup, whereas
the second part enables the performance report and Autotune.

Setup I Instrumet Ealibrationsl Calibration Methodl OC Setup  Sample List I Hesultsl Heporlsl

Sample List | Fully Quantitative Concentrations I Standard Addition Concentrations |

Lpply repeat iules |

Add samples | Show advanced | Wiew | ¥ &llaw Multiple Cal Blocks

Humber | Report

Label

1

clet cal

=

Survey | Main User

Runs Runs | Pre-dilution

Internal Special
Standards Blank

1

Mone[Cefault

Hepeatsl Intemnal Standards  Instrumnent Calibrations | |nstrument Perfomance Tests

™ Dietector Calibration

Once the calibrations have been completed, the data can be viewed
either in the experiment that has just used the Instrument Setup Sample
under the Instrument Calibrations tab, or a complete list of all
calibrations can be viewed in the Instrument section of the software
under the Calibrations tab.

Step 3 - Detector  Afer a new detector has been installed and the automatic outgas
Monitoring procedure has been completed (see Chapter 7: “Maintenance”), the
detector will be monitored throughout its lifetime. The Detector
Monitoring page will show the information for the new detector. The
various parameters can be displayed using the Options on the right of the

page.

Tune | Configurations  Caliralions | Advanced |

Detector Crass Caibration | Mass Calbration Detector moritoring |

I\d Unknown Installed: 12/11/2003 16:57.36

flaos s E R OR2aY HEBRE

4I]IJEIJ

—#—  Pulze counting voltage - Set paint
Total Pulse counting counts

—=—  Analogue voltage - Set paint

§1+11

Date and Time

2 P s r oy 1410
300 z ;
1+09
o
§ 200[. T
1+08
1000
1407
! 1+06
13 Now 2003 00:00:00 27 Now 2003 00:00:00 11 Dec 2003 00:00:00

Spuned

[~ Wiew options
¥ Pulse counting voltage - Set paint
I™ Fulse counting voltage - Actuaf
¥ Analogue woltage - Set point
™ Analogue voltage - Actual
¥ Total Pulse caunting counts
™ Total Analogue counts
= Diseriminator
= Amplifier offset
I~ | Analyser pressure

12/11/2003 16:5¢
12/11/200317:1
12411/2003171
12/11/200317:1

Thermo Fisher Scientific

8:32 3033
229 3039
229 3033
231 3039

1951

Date and Time PFulse counting waltage - Set point | Analogue valtage - Set paint | Total Pulse counting counts | Event

[]
0. 0e+000 Detector voltage changed -
0.0e+000 Detector offoet measured
0 000 Detector volans changsd
0.0e+000 Detector offoet measured =
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The software will track various events during the lifetime of a detector
for diagnostic purposes. The various parameters measured can be viewed
on the Calibrations pages of the Instrument section. Should a detector
lifetime issue arise, this information will be able to help track the cause

of the problem.
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chapter4 Sample Analysis

Objective

The objective is to set up an experiment for the analysis of standards and
unknown samples. Calibration graphs will be created showing the
quantitative and semi-quantitative results.

Solutions required for this practical

2% HNOj blank and unknown in 2% HNOj3; matrix.

A series of standards at concentrations of 5 ppb, 10 ppb and
20 ppb from a tuning solution (e.g. CLMS-2) containing

1 ppm of the following analytes: Li, Be, Co, Ni, In, Ba, T1, Pb,

Ceand U.

Add internal standard solution containing Ga, Rh and Bi at
10 ppb.

This chapter treats the following topics:

“Step 1 - New Experiment Creation” on page 4-2
“Step 2 - Experiment Setup” on page 4-2

“Step 3 - Acquisition Parameters” on page 4-5
“Step 4 - Internal Standard Selection” on page 4-6
“Step 5 - Calibration Method Setup” on page 4-8
“Step 6 - Creating a Sample List” on page 4-9
“Step 7 - View Data Acquisition” on page 4-11
“Step 8 - Viewing Spectra” on page 4-11

“Step 9 - Semi-Quantitative Results” on page 4-13
“Step 10 - Fully Quantitative Results” on page 4-15

“Step 11 - Printing Report” on page 4-20

XSERIES 2 Getting Started Guide
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Step 1 - New Experiment Creation

Step 1- New
Experiment Creation

1. Click on the Experiment icon to open the Experiment Wizard.

E xperiment

2. From the Experiment Wizard select Create a new blank
experiment. Select Continuous mode of operation.

Experiment Wizard

{~ Open an existing experiment

* Create a new blank experiment | < —
&+ Continuous +—
" Profile TR

= Tranzient TRA

"~ Create an experiment from an existing experiment

"~ Create an experiment from a template

Cancel |

3. You will be automatically prompted to choose a database. Select
Default.tea as the analyte database for this experiment.

Step 2 - Experiment 1. In the selected new experiment click on the Configuration Editor
Setup in the Setup page to select the correct configuration.

Setup Ilnstrument Ealihratiunsl Calibration Methudl Qc Setupl Sample Listl Hesultsl Hepultsl

1 Configuration Editar Timingsl f—'mal_l.JteI Acquisition F'arametersl [rternal Standardsl |zotope Hatinl

2. Click on the Use box to select the standard default configuration, if
not already selected.

3. Ensure that the correct accessories for the experiment are visible as
shown (e.g. for a peristaltic pump for manual operation or an
autosampler for unattended operation).
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Canfiguration Editor | ACL Serpt Editar|

D & &m

Configurations:

Configunations | Tune | Calirations | Advanced |

Sample Analysis

Step 2 - Experiment Setup

Y =

se—
Description

Def. Uptake

Def. Wash

ACL Seript

L|F

¥ Series Default

.cquisition Only

3 1

CEN

B0

Acquisition Onily

Available Accessories and Devices:

3

Use

Model

Device Type

Description

ni

Peri Pump

Eri-pump

aperate ot 34% cw

=

Cetac S00

utosampler

Cetac ASX 500 autozampler

If an accessory is not shown for the experiment, it must first be set
up using the Instrument icon and the Accessory Wizard in the
Configuration Editor page.

This will help you to select and configure the available accessories,
which will then be available when opening new experiments. The
accessories are setup in the instrument and shown in the Experiment
section only for reference purposes.

[

[nztrumert

Configurations | Tune I Ealil:uratinnsl .-’-'-.u:lvanceu:ll

Configuration E ditor | ACL Script Editar |

O =4

AN 4

5. The Instrument settings box can remain unticked, if only one set

of instrument settings is being run. This will enable the experiment
to use the last set of saved instrument settings.

If different settings are used (that is, Coo/ Plasma and Hor Plasma
mode), the relevant instrument settings should be ticked in each

experiment. If not available, these can be set up and edited in the
Instrument Control.

Note A Delay time can be inserted to allow the instrument to settle
between settings. A
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Setup | Instrument Callbrations | Caibration Method | GC Setup | Sample List | Fesuts | Reports |

Configuration Editor | Timings | Analyte | Acauisition Parameters | Intemal Standards | Isotope Aatio |

i}
Configurations:
Use Description ACL Script
|3 v
X7 Default

Available Accessories and Deviees:

Use Model Device Type Description

r Peri Pump Peri-pumgp operate st 34% cw

Il Cetac 500 Autosampler Cetac 45X 500 autosampler

6. Select the Timings tab in the Experiment Setup to select the Uptake
time as the time taken for the sample to reach the plasma and
Washout time, as appropriate.

Note Timings can be shortened considerably by the use of monitored
uptake and wash (which can be selected here by ticking the Use
Monitored check boxes and selecting a mass, such as the internal
standard, whose signal can be monitored) and rabbit (fast pumping) on
uptake and wash. The rabbir option is set in the nstrument section using
accessory control language (ACL) scripts. See the online help about
editing ACL scripts. A

Setup |Ir\stlumenl Calibrations | Calibration Method | GC Setup | Sample List | Fresuts | Repants |

Corfiguration Editer  Timings: IAna\ylel Acquisiion Parameters | Intemeal Standards | Isotope Riatio |

I™ Dan't prompt for uptake or wash Fre-experiment delay [0 secs  Post experiment delay [0 secs
Uptake and Washout timings
Use Monitored Minimum Delay (5) Maximum Delay (s} Timeout Action
Uptake [w o R &0 Continue
Winshout i o N B0 [Continue

7. 'To select the analytes which are required to be measured, click on
Analyte on the Experiment Setup page.

8. Select all analytes required by double clicking the left mouse button
on the analytes required. This selects the default isotope with the
least interference. These default isotopes are setup in the analyte
databases.

Alternatively, a single click will display a choice of isotopes which
can be manually ticked for selection. The number of isotopes
selected will be highlighted as dark blue dots above the analytes. The
light blue dots automatically appear, if analytes are required for an
interference correction equation.

Select all analytes that are required for use as internal standards.
These will appear as yellow when selected as internal standards (see

Thermo Fisher Scientific



Step 3 - Acquisition

Thermo Fisher Scientific

Parameters

1.

Sample Analysis
Step 3 - Acquisition Parameters

step 4). To remove an analyte, use the right hand mouse button

menu over the analyte in question.

To disable any interference correction equations not required, right
hand mouse click on the row in the grid with the equation and
choose the Disable Equation option.

7

Configuration Editar | Timing§ Anabte | heaquisiton Parameters | Intemal Standards | Isatope Ratio |
Folpatomicsls] | AnaliETaaneme Defaul tea 9

[ Mtis lons)  Rhodum(Fth) _Atomic Number 45 _lonisation Potertials 7.45, 1807 RSF [naam

Report Wmhull Mass ! | Interferences

i
103Rh (1025055 1000000 | 41N + 83'Y(38 6%), 4DAr + BICU(EBB%), 1H + 102RUL3T 3%), 160 + BTRB(2T 8%), 170 H + B6K!|

< | »

Add Default Analytes £ HEmRGvE Bl ARERTES

H He 8
“Li |"Be = “B|lc | N|o| F|nNe
“Na | Mg “a [Tsi e s | o[ a
"k |G ['se T 7w "G ['Mn[Fe 'co Wi Cu % | Ga |Ge | s | Sc Br | K
“Rb 'St v |"zZr 'Nb Mo | Te |Ru["Rn Pd "ag Cd | [Sn [sb | Te |1 | ke
Cs | Ba|la Hi 'Ta W |Re | 0s |t Pt |Au Hg T |'Ph |"Bi | Po | AL | fn
Fr Ra | Ac
“Ce "pr | Nd | Pm |Sm Eu | 'Gd |'Tb | Dy |Ho | Er |'Tm Vb Lu
“th | Pa |70 |'Np ["Pu | am | cm | Bk | cf | Es | Fm [ Md | No | Lw

In Experiment Setup click on Acquisition Parameters to set up the
survey and main run for the acquisition. The Main run selection can
be either peak jump or scanning, depending on the application being
run. The light gray areas show the selection made.

Survey can be performed on all samples as a backup to the Main run,
from which semiquantitative data can be obtained. It can also be
used to identify interferences. The Main run can be selected either
as Peak Jump for best detection of a small number of isotopes (< 20)
in the shortest time or as Scan for full spectral information.

Setup Ilnstrument Ealibrationsl Calibration Methndl QAc Setupl Sample Listl Hesultsl Heportsl

Configuratioh Eu:Iitu:an Timingsl AnaI_I.JtE:I Acquizition Parameter&“ |nternal Standardsl lzntope Hatin]

I [ Survey [y, Main - Sean I Lit L Main - Peak jump 1

The default parameters for the Survey are shown below. If required,
the scan region can be adjusted by a right mouse click to add or
remove scan regions on the mass scan graphic.
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Alternatively, the values in the numerical grid can be edited, and the
changes will be repeated in the graphic.

[~ Sun

Sweeps |1D Start Mass End Mass Dwell (ms) Channels per AMU Resolution Settings ﬂ
Acaquisition tims lm 459 141 05 25 |Standard Mone
2258 M 0s 25 Standard Mone
2659 2841 0.3 23 | Standard Mane
2 30.59 3.4 0.3 23 | Standard Mane
3250 334 0s 25 Standard Maone

3559 39.41 035 25 Sﬂrd Mone j

Disallowed region M Scan region

0 10 20 30 40 50 60 70 80 80 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260

3. The Main run Peak jump default parameters are shown below. Peak
jump mode is the preferred method for fast acquisition with best
detection. All the analytes selected in the Analyte menu will
automatically appear in the symbol column.

- Main

Swesps |1 oo Symbol Dwell (ms) Channels Separation AMU Resolution Settings ﬂ
At e lm »|7Li 200 1 0.02 |Stanciard hlane

SBe 200 1 0.02 | Standard Mane

59Ca 200 1 0.02 | Standard Mane

BN 200 1 0.02 | Standard Mane

T1Ga 200 1 0.02 | Standard Mone

103Rh 200 1 002 |Standard Mone

115In 200 1 002 |Standard Mone

1368a i) 1 002 |Standard hone

140Ce w0 1 002 |Standard hone 'I

4. If multiple tune settings have been chosen for the experiment, they
can be associated with different analytes or scan regions here. The
order of the settings and any stabilization times between tune sets is
set up on the Configuration page of the experiment.

It is possible here to choose which of the quadrupole’s two Resolution
settings are to be used for each analyte or region. Typically the
resolutions are set to 0.8 and 0.4 amu at 10% peak height. The
narrower peak (higher resolution) will improve interference removal
for small peaks next to very large ones and will also extend dynamic
range even further for high concentration analytes.

Step 4 - Internal 1. 1 the Setup menu click on Internal Standards to select internal
Standard Selection standards for the experiment.

Note It is recommended to select an internal standard at low, middle
and high mass for a multi-element analysis. This ensures that any
changes in response due to drift or matrix suppression/enhancement are
compensated for. A
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Sample Analysis
Step 4 - Internal Standard Selection

Internal standards are selected that are (if possible) close in
ionization potential to the analyte masses selected, near to 100%
abundance and not present in the samples. To select an internal
standard, these must be present in the Analyte menu for them to
appear under the Symbol column.

To select an internal standard, highlight the required internal
standard as shown above for Bi (Be and In have already been
selected).

Click on the forward arrows to move the analyte across to the
Internal Standard selected box on the right hand side.

Enter the concentration for the internal standard.

Instrument Caliblationsl Calibration Methodl ac Setupl Sample ListI FIesuItsI Flepoltsl

Canfiguration Editorl Timingsl Analytel Acquizsition Parameters | Intemal Standards § |sotope Flatiol

— Internal dilution standard 1
I Mone < l Concentration: I‘I 00ooan I [} ¥ I
Standardization techniques Internal standards
Symbol Technique 1st ion.pot. Symbol | Concentration Units Profile |
TLi Interpolate £.3920 T1Ga |10 ppb I~
9Be  |Irterpolste 9.3220 103Rh J[10 | ook ~
SaCo  [Interpolste 78600 4
GO Interpalate 7.6350
115N |Interpolste 5.7860 E
138Ba |Interpolate 52120 55
140Ce  |Interpolate 54700 I"—"
20571 |Interpolate 5.1050 2
£ 1080 <« |
» 20961 [Iinterpolate 7.2690
238U {Interpolste £.0800

5. The default internal standardization method is /nterpolate.

Interpolate takes the response of two internal standards (that is, *Be
and '°In) and interpolates a linear response between the two
masses. That is, if ?Be is 80% of its reference value and '°In is 90%
of its reference value, then an analyte at mass 62 amu (Ni) would
have an interpolated value of 85% for the correction.

By default, all internal standards are added to the profile for
interpolation. It is possible to remove internal standards from the
profile so they may be used only as reference points for specific
analytes (e.g. 1”7 Au for 292Hg correction). Even internal standards
that are used in interpolation can also be used for specific references.

To specifically reference an internal standard to an analyte, choose it
in the drop down menu in the Zechnigue column.
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Step 5 - Calibration
Method Setup

XSERIES 2 Getting Started Guide

1.

From the menu, select Calibration Method. It is possible to select
different calibration methods for each analyte.

Setup I |nztrument Calibrations IEaIiI:nratinn Method ”JI: SEtupI Sample Listl Hesultsl Flepurtsl

1
Symbol Method 2. Click on the drop down arrow
Li  Fuly Quart next to each analyte to display

Be Fully Quant

the dropdown list.
o Fully Guant

N Fully Quant Select the calibration method

T of choice as shown below for

Rh |Mone each analyte.

In Fully Quant

Ba Fully Guant

Ce Fully Guant

T |Fully @uant 3. For the internal standard
Pb Fuly Quart analytes select None in the
Bi method column.

4.

By selecting None, a
concentration file and
S ciclition | calibration will not be
=Llly Cuart .

assigned to these analytes.

In the right hand table under the Calibration Method menu, select in
the Forcing column the option Through blank by clicking on the
downward arrow to display the dropdown list. Select the Forcing
method of choice for each isotope. The Through blank option is

recommended.

Tick the boxes in the Semi-Quant column to select the isotopes that
will be used to create the response curve. This will then be used for
semi-quantitative analysis, if required.

To build a reasonable semi-quant curve, you need only choose
3-5 analytes that cover the mass range of interest and are easily
ionized in the ICP (e.g. Li, Co, In, Tl and U would build a good
curve, representative of the mass response of the XSERIES 2
ICP-MS).

Select the External drift correction. Calibration blocks are set up,
typically every 10-20 samples, and a drift correction can be applied
between them, if this check box is ticked.

Thermo Fisher Scientific
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Note To enable external drift correction to be performed on all samples,
there must also be a calibration block at the end of the sample list. A

7. Select the Calibration concentrations by Element. They can also be
defined by Isotope, but this is only for use when non-natural
isotopic abundances occur.

6 7

¥ Extemal diift comection | Calibration concentrations defined by | Element j

Fully Quanitative | Standard addition | Validity checks

5
Symbol Line fit Weighting Forcing Semi-Quant | Over range
Li Linear Mane Through biank ol
Be Linear Mane Through biank v
Co Linear Maone Thraugh blank v
i Linear Maone Through blank el
In Linear Maone Through blank [v|
Ba Linear Mane Through blank v
Ce Linear Mane Through blank v
Tl Linear Mone Through blank ﬂ
Pb  |Linear Mone el [v|
» u Linear Mone [Thre ] [v]
hrough arigin

Step 6- creating d 1. Select the Sample List and then again Sample List.
Sample List

2. Define the Blanks, Standards and Unknowns using the dropdown
list as shown. The blank and standards will turn light blue, this is
the Calibration block and can be copied at the end of the sample list
and used for External drift correction.

Highlight any sample in the calibration block to be copied and right
mouse click to append copy - a copy of the whole block will be made.

Thermo Fisher Scientific XSERIES 2 Getting Started Guide 4-9



Sample Analysis
Step 6 - Creating a Sample List

Setup | Instrument Ealibrationsl Calibration Methodl OC Setup| Sample List Hesults' Heports'
Sample List | Fully Quantitative Concentrations | Standard Addition Concentrations I

1 Apply repeat ules | Add zamples | Show advanced | Wiew | [V Allowe Multiple Cal Blocks
(I itEy || [Eepms Ltz Type 5:;:2}' I:ﬂualfl: Prel:lji'lal.rrtion S’It::ﬁ:lr::::s
1 v Performance report |Instrument Setugp 1 [455c,103Rh,
2 ¥  |Blank Blank 1 4 1 [455c,103Rh,
3 ¥  [Stdd Fully Quant Stan 1 3 1 [455c,103Rh,
4 vV |std2 Fully Quant Stan 1 3 1 [455c,103Rh,
E vV [Std3 Fully @uant Stan 1 3 1 [455¢,103Rh,
-] V¥  |Blank 1 3 1 [455¢,103Rh,
» T ¥V  |[Sample - 1 3 1 [455¢,103Rh,
* r Blank
Fully Guant Standard
nstrument Setup
C Sample
ddlition Standard
ero Addition Standard 2

3. Select the number of survey runs and main runs as shown.

4. Select the Fully Quantitative Concentrations for all analytes in all
standards. Enter standard concentrations, use drag and drop to
copy across the columns.

The row fill multiplier is very useful when working with
multi-element standard stocks. Define the concentrations for
standard 1 and then change the multiplier to 10. Select all the cells
in the first row and then move to the end of the row.

Click on the bottom right corner of the selected cells and drag the
box down to standard 3. The rows will then be filled as x10 and
x100 of standard 1.

Setup | Instrument Calbrations | Caliration Method | 0C Setup  Sample List | Fiesus | Reports |

Sample Lis§ Full Quantitative Concentratiord | Standard Addition Concentrations I

4 Row il muligles [T =
[11] ‘ Label Li Mg Al Cr Mn Fe Co Cu Zn As Se
rpb ppb PRk PRk Ppb Ppb Pph PRl PRl Ppl Ppl
St 1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
3 ‘Std 2 £.000 5.000 £.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
4‘5“13 10.00 10.00 10,00 10.00 10.00 10.00 10.00 10.00 1000 10.00 10.00

5. Click on File in the Menu bar and select Save as to save the current
experiment.
Alternatively, click on the Queue button to start the acquisition,
and for any unsaved files, it will ask for the experiment to be saved.

@ ©] A

On [ff Clyeye
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Step 7 - View Data 1.
Acquisition

To monitor data acquisition, double click on the MS icon in the

lower right corner of the screen. This will show the Plasmalab
Service window.

1. The Real Time Display can be monitored during the acquisition via
the Technician page.

Techrician

[ Operats 2 [BTPPNWR ESPLAD | PR 2
Technician Quaus | Event Logl RealTine Display I 1 # |)ﬂulq_|ullu|_| L EI I?_:T "E\’le’l
e : oo st | sep  [ob[Time | Event T 2] Pt setup fngis tes
1117:24 Statting Aun 1 1 Sample1
Moss Cauntrate (ICPS) Stability J [17.16:53 Starting Sample uptake e
5ol 5253 11116:38 Statting Sampls 6 Bund o 1
2453 1436 11-16:35 Statting Sampls wash il
2893 1333 A1ARMT Charkina Ron 2 imultaneous
3099 762 Acquired [ i— E swesps
3298 178000
398 37048 10453 Monitar Value
1.0 4085 2264 | [Mebflow 06
183.09 st 2484| [Extraction 18
[ Horizortal 3

1EDE

m
o
5

__/‘ - b I

I

10.00 2000 3000 40.00 50.00 60.00 70.00 80.00 50.00 100.00110.007120.00130.00140.00150.00160,00170.00180.00130.00200.00210.00220.00230.00240.00

Counts Per Second

m
=)
=

Step 8 - Viewing 1.
Spectra

After the Survey run is completed, the results can be viewed. Go to
Results > Spectra. A spectrum can be viewed by clicking on the
cross next to the sample (that is, survey and stability run to enlarge
the menu). Then double click on the Survey run. The graph below
shows the complete mass range for the Survey run.

2. Select a zoom option by clicking the right hand mouse button on the
graph and choosing Mode from the menu. Then choose Zoom
fixing y at zero.

3. Zoom in on an analyte you wish to view more closely

(e.g. Pb peaks). Hold down the left mouse button and drag over the
Pb peaks (204-210 amu).

Thermo Fisher Scientific
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Setup | Instrument Calibrations | Calibration Melhudl Gc Selupl Sample Llstepurlsl

Calibration Datal Humerical Fesults | 5pectia

Show Sample Hame
Blank
ECR

Run Hame:
Survey 1
Survey 1

= St 2

|Survey 1

Run Selection to Graph

!E Show | Symbal

ale| 4| «|»|or¢a]x]

700000
£ana0n
500000 |
400000
300000
200000
00000 |

Zoom displaving axis

Yiew Options 13

v Fingerprinting
v Fingerprint Labels

Copy to clipboard
Prink
Save 3

Properties
Refresh

Mews graph window
Delete graph window

h

0 10 20 30 40 5D

ol | Lfl. n h ‘ Jna

B0 F0 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 2

4. Now the mass spectrum shows a zoom-in of the mass region. The
spectrum displays both the pulse counting and the analog data.
Click once using the right mouse key to show the dropdown menu.

50000 Eo_py ta clipboard
Frint
Save
40000 Properties
Refresh
Mode
30000 Undo zoom
Restare
Log ' Axis
20000
What's thiz?
10000 Mew graph winFIow
Delete graph window
a

v Fingerprinting
L v Fingerprint Labels

14 v Pulze Counting Data

v Analogue D ata
Pulze Caunting Gating Lirnit

The dropdown menu gives a list of options. You can either Undo
zoom, this will step back to the previous zoom or Restore to return

to the original full mass region.

The spectrum can be viewed for either detector mode, or the
detector analog noise can be eliminated. To eliminate the analog
noise, place the cursor over View Options. Another dropdown
menu will be displayed. Therein select Eliminate Analogue Noise.

Thermo Fisher Scientific
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Step 9 - Semi-Quantitative Results

5. To identify the analytes with respect to their isotopic fingerprint,
click on the peak of interest. Double click on the element of interest
or most likely interferent.

Note Fingerprinting only works effectively, if the analog noise has been
removed. A

e
12C + 1930

14N + 1910 3
150 +18390s

170 H + 18803

1H + 204Hg

1H + 204Ph

Run Selection to Glaphl

ales| | &|»[<]>¢alx|

400000 ﬁ_‘
300000
200000 Bi
100000 Tl
/‘: A, _ Ph
0 '-]\ Fb L / .'FEJJ\‘ ﬂt\
20 202 203 205 206 207 208 209

Step 9- Any standard entered for fully quantitative analyses can also be used to
Semi-Quantitative cstablish the semi-quantitative response curve. Semi-quantitative results
Results <" be obtained for any analyte found in the Survey or Main runs that

does not have a standard calibration, by using the response curve.
1. Click on Results.
2. Click on Calibration Data to view the results.

3. Select the SQ-FQ Block from the dropdown menu.

4. 'The response curve is displayed. Any point of the curve can be
excluded by clicking on it (when excluded, it will displayed in red).
The response curve values in the grid can then be recalculated by

clicking on Refresh.

5. The results of the mass response are displayed in the table.

Thermo Fisher Scientific XSERIES 2 Getting Started Guide 4-13
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XSERIES 2 Getting Started Guide

Selupl Instrument Ealibrations' Calibration Methodl oc SEtupl Sample List Heporlsl
Callration Data Numenca\Hesu\ts' Speclla' 1
50.F Blck 113 4 | Refed
1000000
00000
a
@ Ao
I
o
g
T 400000
z
S
£ 200000
[id
0
0 20 30 40 50 B0 70 80 90 100 110 120 130 140 150 7160 170 180 190 200 210 220 230 M0
200000 Mass [AMU)
5 Coeff 0=42500.567669 Coeff 1=14070.043963 Coeff 2=52.869976
Sensitivity
Symbaol Mass RSF Measured Corrected Calculated % Error Available Included
LI 702 05839 39307 85 4250419 -33975.58 1798 v vV
9B a0 01003 TTI6.96 10315584 1268355 -24 8 v vV
90 5843 03274 193127 06 21303985 410008.71 925 rd rd
1 GM 3983 () 4556 7905411 331997 89 416409.50 254 v vV

6. The accuracy of semiquant values can be refined by adjusting the

8.

RSF value of the analyte. This Relative Sensitivity Factor is the
measure of the analyte’s response in the ICP-MS compared to the
theoretical response. The RSF will change for different plasma and
sample introduction conditions. It can be useful to build a library of
values for different conditions.

If a calibrated analyte has not been used to build the semiquant
curve, it is still displayed and, if necessary, its correct RSF value can
be recalculated.

To recalculate a RSF value, first deselect the point to be recalculated
by clicking on it with the left mouse button. Then click on the right
hand mouse button to select the dropdown list and select Calculate
RSE The corrected RSF values can be exported to any analyte
database for later use with the Analyte Database Wizard on the tool
menu.

Click again in the RSF cell with the left mouse button to display the
corrected RSF value.

The results of the semi-quantitative analyses of the entire mass range
are shown in purple (selected from Numerical Results and then
Survey Analyte Dilution Concentration). 20-30% accuracy can

Thermo Fisher Scientific
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be expected for semi-quantitative analysis, when appropriate
RSF values are used (see step 7).

Setup | Instument Calibrationsl Calibration Mathodl oc Setupl Sample List  Results I Hepartsl

Calibration Data  Mumerical Results I Spectral

SlelY®| @ ++] =

[ |stdz o7mizo0m 441208

1 0.000 0.000 0.019 0.321 0.441 20,740 20.280 94.813% 0.000 0.00 20.300

k3 0.000 0.000 0019 03N 0441 20,740 20.280 94.813% 0.000 0.0 20.300
0.000 0.000 0.000 0.000 0.000 0.000 0.000 nia 0.000 0.000 0.000

0000 0000 0.000 0.000 0000 0000 0.000 nia 0000 0000 0.000

Step 10 - FU"V 1. Click on Results.
Quantitative Results

2. Click on Calibration Data to view the results.
3. Select the fully quantitative calibration block for viewing.

4. Select the analyte to view its calibration graph.

Setup | Instrument @yfrations | Cafbration Method | 0 Setup | Sample Lisl Reports |
Calibation Dats | Numerical Results | Spectia |
Fil Block 1 -] 3 Rsfiesh
Anchic 140Ce FQ Black 1

L

5aCa
o 4 250000
115in
2082 200000
2057 4 150000
208P0 5]
2380 ~ 100000
=
50000

i Curve Fitting Options

o1 2 3 4 5 & 7 & 3 10 11 12 13 14 165 168 17 18 13 0

Lire: fit |Linear - Concentration
‘Weight [Nane -

o | ooy 2444 31578 Cordton Cooi0.959507
Sample Defined | Measured | Mean CPS Error % Error Included 1 2 3 4 5
Blank 0.000 -0.000 20 -0.000 0.00 r 24 19 16 20 19
Sted 1 5000 5787 F042 07ar 1575 ~ 71381 73109 T1636
Sted 2 10.000 9949 123833 -0.051 051 ~ 122904 124801 123783
Std 3 20000 19.829 246788 -0471 -0.86 r 248203 247118 245043

5. Erroneous points can be excluded from the calibration by clicking
with the left hand mouse button on the respective point as
illustrated for Ba Std 1. The point changes red when excluded.

6. Using the dropdown menus in the Curve Fitting Options box, a
choice of weighting the calibration can be made. Default is none.
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The calibration can also be modified to force through zero, through
origin or through blank. The latter is reccommended.

7. Changes to weighting or forcing can be seen immediately on graph.
Click on the Refresh button to change the grid underneath and
recalculate the whole database.

Setup | Instrument Calbrations | Caliration Method | OC Setup | Sample List Results | Reports |

Calibration Data | Nurnerical Hesullsl Spectlal 7
IFE! Block 1 hd Befresh|
Analyte 140Ce FQ Block 1
7L
F9Co
sani 250000
115In
388, 200000
20sTI p R 5
208FD &
230 100000
=]
50000

i Curve Fitting Options

Line fit |Linzar e
‘wleight [Mane -
hrough blanl

5 € 7 8 9 10 1 12 12 14 15 18 17 18 19 20
Concentration

Intercept CPS=19.610541 Intercept Conc=0.001588
Sensitivity=12347 004804 Carrelation Cosff=0.939938

Defined | Measured| Mean CPS Error % Error | Included 1 2 3 4 5
0,000 -0.000 20 -0.000 0.00 cd 24 19 16 20 19
5000 5787 72042 07a7 1575 - 71381 73108 T1636
‘Sld 2 10.000 5949 123833 -0.051 -0.51 c 122504 124801 123795
EEE 20,000 19.529 24E7EE -0471 -0.86 ~ 243203 247118 245043

8. Click on Results and then on Numerical Results to view the
results. The concentrations can be viewed in the analyte dilution

concentration file. The data, mean, SD and %RSD are displayed for
all standards and unknown samples.

9. Check the accuracy of the data.

Note The %RSD should in general be less than 2% (where the

concentration is equivalent to approximately > 300 times the standard
deviation of the blank). A

Any points excluded from the calibration are shown as shaded
regions. To exclude erroneous data points, right mouse click over the
cell to be excluded and select Exclude.
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Setup | Instrument Calibrations

2 Numerical Riesults spggg|

Calbration Mgthod | GC Setup | SampleList Results | Reports |

Sample Analysis

Step 10 - Fully Quantitative Results

Calibration D
B[ Y EE %] = |
un 59Co | 60Mi | 7Ga | 13Rh | A16im | 138Ba_ | 140ce | 205m | 20aPb | 0ssi | 230 | -
pRR | pee | e [ e b [ [ pep | peb [ o0 b | peb |
Std 3 07012003 11:12:09
1 20100 20430 102139%  100.668% 18870 19.880 20100 19320 0030 88.455% 8350
z 19670 19580 102118%  99.939% 19840 19780 20010 19.820 19850 99.341% 19.860
E] 19670 19830 101.826% _ 100592% 19,830 19710 19.840 1910 19720 99.338% 19.820
% 9610 15780 102061% | 100.400% 13800 8730 19,830 19880 THEID | S9045% 9880
o 0248 0303 0A17%  040% 0035 0083 130 052 DS 0811% 0083
RSO 1281 1533 015 0.400 0479 0421 DSt 0259 0789 0518 0318
Blank 07/01/2003 11:16:20
1 0.004 0005 94496%  94.963% 0008 -0.001 0.002 0.003 0003 95E45% 0.003
2 0.003 0014 100.146%  98.556% 0.003 -0.000 0.002 0.004 0o 87.322% 0.003
3 0.003 0007 100.48% _ 89.507% 0003 -0.000 0.002 0.005 0002 68.320% 0.003
* 0.003 0008 9a.264% | G7.6T6% 0003 0001 0.002 0004 0002 67087 0003
B 0,001 0004 2264%  2387% 001 0.000 0.000 0001 noot 1.354% 0.000
RSO 17640 51.950 3321 2454 1470 83.430 18,610 17330 51580 1384 4569
Sample 1 07012003 11:17:85
1 14990 14540 100.395%  99.457% 14880 15130 14.990 15.080 15040 9BTTE% 15070
2 14880 14BN 9T.209%  98ATI% 14830 15470 15.000 1540 1500 96EA0% 15450 9
E 14,540 14720 95300%  95800% 15,080 15470 15,4130 15,070 1510 g6.480% 15200
2 LA £ =
% 4900 TABN | 9T619% | G7A11% 14.540 15280 15040 1500 TS0S0 OB ESA% 75140
o 0.07s 0411 2546%  1.854% 0118 0188 0.080 0033 00s1 0446% 0083
%R3D 0500 0746 2509 1595 0731 1.087 0532 0221 0342 0451 [
K| Ll

[T\ Analyte Dilution Cone. £ ass Uncorrected ICPS 4, Analyte ICPS A Survey Analyte Diution Conc. A Survey Mass Uncarrected [5PS 4, Survey Analyte ICPS [/

Setup I Instrurnent Ealibrations' Calibration Methodl Qc Setupl San

Calibration Data  Mumerical Results | Spectral

=) sl S —

e 10. The results display can be
modified to display the run
times.

For this purpose, click on the
icon shown.

11

Run — s9Co | BN | 71Ga
AN pph ok [
1V S5td3 07012003 11:12:08
1 fiza 20400 204130 102139%
2 fiiiais 19,670 19500 102118%
E BEEES 13,670 10630 101.926%
x 19610 19780 | 102.061%
a 0246 0303 0417%
%R0 1o¢t 155 0115
Blank 07/01/2003 11:15:29
1 | EREE] 0.004 0005 94.496%
2 fiiem 0.003 004 100148%
ED ZRCEE 0.003 0007 100148%
x 0.003 0009 G98.264%
o 0.001 0.004 3.264%
%RS0 17640 51.960 3321
MGa 103Rh 115In 133Ba
ph ppb ha | [
A}
02.139% 100 6E9% fapt 19.580
02.118% 99 939% 19.780
01.826%  100.592% gfm 19.710
02 .061% 100 400% 19.790
n117es .49 es n.nas nnas

11. Unit sets can be
adjusted for individual
elements by using the
dropdown menu in the
cell below the element.

12. The display parameters can be modified using the Edit display
parameters icon.

XSERIES 2 Getting Started Guide
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Setup I Instrument Calibratior REHEETENTE LT x|
T ice [ Mumerical Formatting —Sections Visible ——————————
Calibration Data Numnc —ICPS Main Fun Survey Run
@l ) EI | [ Sig. Figurez  Decimal Places Fun Data I~ v
aun 59Co Run Data IS |3 Mean i~ ird
[ o[ E 5D 2 I
Std2 070 o,
%RsD 8 [3 %RSD g ~
1 20100 Ingert Separator ~ Ird
2 19671 Between Samples
3 19670 | —Ratio e
x 19.81( Sig. Figurez  Decimal Places r~ Flags Visible
[ 0.24¢ Fiun Data Is |3 Calibration Methad v
4RSD 1247
st 50 IS_ |3_ Internal Standard [V
Wwarning v
Blank 070 ZRSD Ig |3
1 0.00¢ 0L Status 2
g OO0 jtermal Sandard Encluded data v
" g gg Sig. Figurez  Decimal Places
r~Internal Standard Display Mode
. 000 Fiun Data Is |3 -
2RSD 17 640 Factor
% Recovery *
Sample 1
1 14980
2 14 8560
3 14840 ak. I Cancel
% 14900

13. Using the drop down menu as shown below, the sample list is
displayed, and sample results can be selected.

Setup I |nztrurment Ealibratinnsl Calibration Methu:u:ll Qc Setupl Sample List Results

Calibration Data  Mumerical Results | Spectral

M * | + | 07/01/2003 11:12:09

[Std3  07/01/2003 111209

Run — 801 07/00/2003 11:05:55 sin
pph PRl Sid 2 070142003 11:08:56
Std 3 0740142003 1 07/01/2003 11:1209

Blank 07/01/2003 11:15%:23
Sample 1 07A01/2003 11:17:55

1 20.100 19.5870

2 19870 =g T TTH SIS s e ki 19 840

14. The internal standard is shown in yellow. The table below shows the
mass-uncorrected ICPS and can be used to check that the response
does not change significantly throughout the run.

The internal standard can be displayed as the Internal Response
Factor (used in the calculations) or % internal standard recovery
(which is the reciprocal of the ISR, expressed as a percentage). The
% recovery is the value most popularly monitored by analysts
throughout the world.
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Setup | Instiument Calirations | Caliration Method | GC Setup | Sample List Fesults | Aeports |
Calibration Diata  Numerical Results | Spe:tlal

Qle|Y|m B o[+ ]e

n 70 | s%ca | 6OMi | T7iGa 103Rh 115in 138Ba 140Ce 205T1 208Pb 2098i 2380 |

Std 2 07/01/2002 11:12:.00
1| 108038080 127831380 29073452 31488656 120170310 235103870 1TIT0820 247916720 387722560 269820780 629622700 648474.001
2 | 100398560 125110960 28479359 31452151 119299.050 236405510 170541410 245450140 359181440 269703050 635291580 65164241
3 | 101797.910 124850700 28480361 31423021 120079.050 236046140 170E70.440 245414030 390964650 267951640 635275380 650251120
X 102744.850 125931.010 26744 384 31464 613 118848470 236851 540 170860830 246584.300 388288550 2689168500 633396550 650122511
a 2936535 1650406 45886 36166 478854 1099076 615182 1255554 1623745 1028534 3268263 158841
RSO 2858 1311 1594 0115 0.400 0.464 0382 0510 0417 0382 0518 0.24:

Blank 07M01/2003 11:15:28

1 167 501 46 000 52500 28132174 113358 980 77000 1285558 44 500 683016 118000 203584100 460.00
2 174.501 41.500 E7.500  30874.828 117649970 58.500 1343083 39.000 715518 98000 207460030 46750
3 163.001 45.500 S7.500  30874.828 118783.790 S7.000 1353 564 39.000 7299 105000 209594350 46550
X 175001 44 333 59167 30283843 116587 580 64167 1330728 40833 708184 107 334 206879480 464 34
T 12258 2 466 7635 1006122 2861 429 11138 30807 3175 23 fdf oS 2885294 388
#RSD 7.004 5563 12.909 3321 2454 17360 2323 7T 3334 10263 1.394 0831

Sample 1 07172003 11:17:55
1 TE181.587 936524978 21345940 31554310 121097600 175780.440 129740480 182377770 250040950 199095300 526064410 481846.39
73230716 90059986 20514219 30568170 119535020 17M7T1.820 128363120 180824210 289435140 198537580 525588880 483878.37
70222167 86102336 19976.956 29958401 116646300 172513360 128665320 179473340 267404.250 1994041490 524513420 454424.830
73211480  @0G05100 20613372 30686960 118083640 174157850 128922870 180891 770 288562780 199012460 525388910 48338323
2979.756 2815186 B91.345 800,781 2257247 1637 576 T23928 1453397 1045.251 438305 794 800 138870
#RSD 4.070 3407 3354 2809 1.895 0.940 0562 0.803 0.362 0220 0151 Uflj

<[ VI\ 2nalyte Dition chcl A Mass Uncorrected ICPS £ Irna\yte ICPS £ Survey Analyle Diution Conc. £ Survey Mass Uncerrected ICPS £ Survey Analyte ICPS /7

N

w

o=

15. To make any changes to the internal standard (that is if the internal
standard is at a higher concentration than expected or unexpectedly
in a sample and needs to be deselected), these changes can be made
in the Sample list.

Click on the sample that needs correcting and select Show
advanced. In the Internal standard folder select New Internal
Standard set for this sample. Any changes in concentration or
selecting different internal standards or deselecting internal
standards can be made. A new name will be set for the internal
standard for this sample.

Setup | Instrument Eallbral\onsl Calibration Melhodl QC Setup) esu\tsl Hepoltsl

[Fully Quantitative Cancentrations | Standard Addition Concentrations |

spply icpeat s | Add samples | IShuwadvancedII View | % Alow Muliple Cal Blocks
Type

Surwi Main User Internal Special
o || G '_ (L] Run:y Runs | Pre-dilution | Standards I;]Iank
» 1 v Blank Blank 1 s 1|71Ga,103Rh
2 v Std 1 Fully Quart Stan 1 3 1|71Ga,103Rh
3 el Sid 2 Fully Quant Stan 1 3 1|71Ga,103Rh
4 ¥ [Sta3 Fully Quart Stan 1 3 1 |71Ga,103Rh
K Vv Blank Unknown i 3 1| 71Ga,103Rh
& [ Sample 1 Unknown 1 3 1| T1Ga,103Rh
*

Fiepeats | Intemal Standards nsllumantCahbrationslInslrumentF‘erlomanceTests

Internal Standard set for this sample Standardisation techriques Internal standards
|71 Ga,103Rh,209B [ Default] j Symbol Technique 1stion.pot. |~ LI Symbol | Concentration | Units | Profile
7Li [Interpolate 5.3920 TGa 10 ppb v
1 I New Internal Standard sst | I 9B |Interpolste 93220 il 103Rh [10 opb ~d
S3Ca  |Interpolate 76600 b | zooei f1of bk ~
Intermal dilution standard——————————— EOMi |Interpolate 7 6350

ancte: s 3] 15 |Interpolate 5 7380
bte: [None 13382 |Interpolate 52120
140Cs |interpolats 54700

Conc: 1000000 |ppq j' 2057 |Interpolste 6.1060

208Ph  Interpolate 6.1080 LI
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Step 11 - Printing
Report

XSERIES 2 Getting Started Guide

Microsoft Internet Explorer 6 is required to preview and print reports.
Internet Explorer should be set up to enable printing of colored
backgrounds.

1. This is set up in Internet Explorer > Tools > Internet Options...

Thermo Elemental Intranet 1Ol =l
File

Edit  “Wiew Favorites | Tools Help

= Back - = - @ Z& Mail and Mews FL

Synchronize. ..
i Address I&j hitp://pluto/ ‘indows Update

Show Related Links

2. In Internet Options, select Advanced. Scroll down to Printing.
Ensure that the box Print background colors and images is ticked.

21X
Generall Securityl F'rivac_l,.ll Contentl Connectionsl F'mgramslmI
| Settings:
| =]

Q., When searching
O Display results, and go to the most likely site
{3 Do not search from the Address bar
O Just display the results in the main window
(& Just goto the most likely sike
é Security
Check for publizher's certificate resocation
[ Check for server cerificate revocation (requires restart]
[ Check for signatures on downloaded programs
O Da nat save encrypted pages ta disk
O Empty Temporary Internet Files folder when browser iz closed
[0 Enable Integrated 'windaws Authentication [lequirels lestart]_lj
4

Restare Defauls |
0K I Cancel | Apply |

1|

3. To display the results for printing, click on Reports.

Thermo Fisher Scientific



Sample Analysis
Step 11 - Printing Report

4. Select the sections which require reporting by ticking the relevant

boxes.

5. Click on the Refresh button to display the report on screen.

Setup | Instrument Calibrat\onsl Calibration Melhodl ac Setupl Sample Listl Results 3

Setup XML Report |

Sglscma=

Thermo Fisher Scientific

[~ Sections:

¥ Esperiment Details
I Acquisition Parameters 4
I™ Instrument Configuration

I~ Defined Concentrations

I~ Calibration Technique

I~ Sample List

¥ Fully Quant Calibrations

[~ Semi Quant Calibration

¥ Diltion Comrected Concs

™ Mass Uncomected ICPS

I~ Analyte ICPS

I~ Survey Dilution Corrected Concs
I Suvey Mass Uncorrected ICPS
I~ Survey Analwts ICPS

I lsotope Ratios

I~ Performance Report

Database Version 251
Acquisition Mode  Unknown

Numerical Results report key (text indicates meaning)

Blue tex indicates that cell is a statistic,

Undetining indicates that a data waming Aag is set.
Colurnn headings Result cells Data waming Aags

1 - Invalid calibration

T - Tripped

F - Interference corvection Failad

M - Result over max

% - Yalley integration Failed

D - Different method used

No fla Intemnal Standard
Exchuded

. SemiQuant
Standard Addition
Multi Elemant

Fully Quant Galibration

7Li FQ Block 1 I
150000

100000

50000

o1 2 3 4 5 B F 8 9 10 1 1213 14 15 16 17 18 19 A
Concentration

ICPS

Intercept CPS=133.411390 Intercept Canc=0.026235
Sensitivity=0085.273453 Conelation Coeff=0,938368

Click on the Configure the reports settings icon to enable a
preview in Plasmal.ab. Alternatively, open the report in a
Windows-associated package and click on Refresh to view the

report.

Use the Save icon to save the report in the appropriate folder.

Results can also be copied and pasted from the Results page:
highlight the results and right mouse click to copy with headings.
Then paste into a Windows-associated package, that is Microsoft
Excel or Microsoft Word.

It is possible to export the data directly to a *.csv file (comma
separated variable) from the results grid’s right hand mouse menu.
This can be used for LIMS or Microsoft Excel data processing.

The data is exported as Unicode characters to allow international
characters to be recognized. Import into Microsoft Excel requires
the Excel wizard to be used to choose comma as the variable

separator.

XSERIES 2 Getting Started Guide 4-1



Sample Analysis
Step 11 - Printing Report

4-22

XSERIES 2 Getting Started Guide

Setup | Instrument Calibrationsl Calibration Methodl ac Setupl Sample List  Results IHeportsl

Calibration Data  Mumernical Results | Spectral

|2y B +[+]

~

run 59Co G0N 71Ga 103Rh 115In 138Ba 140Ce 2l
pEb [ ppk pek Pk pEb [T PE
Std 2 07012003 11:12:09
1 20,100 20430 102439%  100,669% 19,870 19.880 20100
3 19670 19500 {02418%  09.939% 19,540 19.780 20010
3 19670 1a830  Ao1@zew  1oosesn] daE = 'Disable'T'o-D e —
- 18810 16780 102061%  100.400% 19+
7 0246 0a03 0A17% 0405 00 Irclude
%R30 124 1533 0118 0.400 04 Exclude
Blank 070152003 11:15:29 Copy
1 0.004 0005 04495%  O4.063% 0 Copyinc, Headers
3 0.003 0014 100448%  O8558% 0r Copy Al
7 0.003 0007 100448%  09.507% 0.0 Export C5¥ File
% 0003 0009 GBZ6e% | OTETEW :
7 0.001 0004 B264% 2397 .
TRED 17 540 51 960 3321 2454 3.« What'sthis?
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chapter5 Operating PlasmaScreen

Objective:

To familiarize yourself working with the PlasmaScreen mode of
operation. Optimization and usage of PlasmaScreen in coo/ plasma and
hot screen modes will be explained in detail.

Cool plasma allows selective reduction of molecular interferences

(e.g. Ar, ArO) to aid the analysis of trace analytes whose nominal mass is
identical to that of the interfering species such as K, Ca and Fe. It is also
useful for the analysis of easily ionizable elements such as Li and Na.

Hot Screen mode allows higher sensitivities to be obtained compared to
normal plasmas with the plasma screen fitted. Tuning is similar to
normal plasma except that a little more care is required on the nebulizer
flow rate to obtain good oxide levels (< 6% for hot screen mode).

Sample Preparation

Prepare a 10 ppb Co and In solution in deionized water. It is used for
cool plasma tuning. Prepare the solution just prior to the analysis:

* Blank DI water + 0.05% HNOj;

* 10 ppb Co and In in fresh Milli-Q water

* 1 ppb screen tune containing Li, Na, K, Ca and Fe

This chapter treats the following topics:
“Step 1 - Installing PlasmaScreen” on page 5-2

“Step 2 - Plasma Screen Operation and Configuration Setup” on
page 5-3

“Step 3 - Tuning PlasmaScreen for Cool Plasma Mode” on page 5-5
“Step 4 - Edit New Analyte Database” on page 5-6

“Step 5 - Create New Experiment” on page 5-8
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Step 1 - Installing
PlasmaScreen

XSERIES 2 Getting Started Guide

1. The torch has been removed for cleaning and is ready for re-fitting.

S —

Note The correct alignment of the screen is absolutely vital to
performance! A

The torch, screen and bonnet are designed so that the screen location is
fixed in the optimum position by way of a quartz pip on the torch body
and a corresponding hole in the screen leg. The pip fixes the screen
position and also serves to fix the bonnet position when this item is
placed over the screen and pushed back until it touches the pip.

Caution It is important that the screen is located correctly via the pip! If
it is not, and is set up such that the screen is protruding from the end of
the torch, the plasma is likely to fail to ignite as the ignition spark will
arc to the protruding tip of the nickel screen. This will also damage the
screen.

The quartz bonnet must completely cover the screen. If the bonnet does
not cover the screen correctly, that is it is not pushed fully back to the
screen locating pip, or if the bonnet is not fitted at all, the plasma will
again fail to ignite and the screen will be damaged. A

Thermo Fisher Scientific



Step 2 - Plasma
Screen Operation and
Configuration Setup
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Operating PlasmaScreen
Step 2 - Plasma Screen Operation and Configuration Setup

Note The grounding tab of the screen must be situated completely
squarely over the grounding pin. A good connection between the
grounding tab and pin is essential for PlasmaScreen Plus to work
effectively. The grounding pin itself should not be visible, as the tab
should cover it completely. a

Ensure that the tab on the screen is fitted correctly into the holder in the
block. The cool gas push fit connector is connected to the torch and
lined up with the groove in the cartridge, for accurate alignment of the
torch.

Ensure that the cool and auxiliary gas lines are connected securely to the
torch. Then close the PTFE locking block over the torch and clip it into
place.

The torch is then connected back to the spray chamber, and the torch
box area is closed ready for operation.

1. Switch on the plasma and allow to stabilize for approximately
15 min.

2. The PlasmaScreen Configuration is setup from the /nstrument
Control. Click on the Instrument icon.

The configuration relates to the hardware manually fitted to the
XSERIES 2 ICP-MS. A new configuration should be set up for each

hardware configuration. The PlasmaScreen is physically removed or

XSERIES 2 Getting Started Guide 5-3
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fitted by the user. Thus it should have its own configuration, or
multiple configurations for different sample introduction setups, if
required (that is glass concentric nebulizer or ultrasonic nebulizer).

3. Click on the Configurations page and Configuration Editor.
Setting up the configuration allows selecting available accessories
and particular pre-set instrument settings. Future saved tune
parameters will be stored here as well.

4. Click on the required PlasmaScreen configuration. Select the
required accessory.

Tune | Calibrations | Advanced |
Configuration Editor fl AL Seript Editor | 3
[ ek &I

Configurations: 4
= Description Def. Uptake | Def. Wash ACL Script
3 7 with PlasmaScreen &0 F\ [H7 with PlasmaScreen
HT defaut 60 60
Available Accessories and Devices:
Use Model Device Type Description
[ Feri Pump Feri-pump operate at 34% cw
[} Cetac 500 Autosampler Cetac ASX 500
Instrument settings
Use Date User Description [ Ext. [L1] 12 | 13 | 01 |Focus| 02 | DA |Hex.|PB|cCool| Aux. | Heb. | Fwd | Deptn |
3 ¥ [12A8/200211:26:23 AM |§Ne\ms ®7 “530(1.0| -25.0| -140.0| -300| 230 150 -1500 | 20|20  13.0| 080| 0.90(1300 100
r BI222002 4:25:27 P |EI\H Spence | Defautt Settings -150 |20 -250| 1400 -300 200 150 1500 -50|30 130 080 090 1300 100
[ [7r2002 417:30 PM |Detautt Default Settings ojon| 00| 00 00 00 0| 00| 0000 130] 080 080[1200] 100

5. 1If the required configuration is not available, create a new
configuration from the icon shown and edit the description.

6. If a required accessory is not available, a new accessory can be
selected by following the Accessory Wizards instructions.

Configurations | Tune I Ealil:uratiu:unsl .ﬁ.dvancedl

Configuration E ditar | ACL Script Editar |
O =S m
5 6

XSERIES 2 Getting Started Guide Thermo Fisher Scientific



Operating PlasmaScreen
Step 3 - Tuning PlasmaScreen for Cool Plasma Mode

Step 3- Tuning The aim when optimizing the tuning parameters for Cool Plasma is to
PlasmaScreen for obtain the maximum analyte signal (typically 10 ppb 59Co in deionized

COOI Plasma MOde water) with minimum 405,160y signal,

The main changes in tuning parameters compared to Standard mode are
summarized in the table below.

Tuning Parameter Range or Value
Reduced RF Power range 480 W to 600 W
Negative Pole Bias -0V
Reduced Extraction range -80 Vto -150 V
Hexapole Bias S5V
Increased Sampling Depth range 100 to 300

(100 steps back from normal operating position)
Reduced Focus range2Vto 15V
Increased Neb gas flow 1.0 L/min- 1.1 L/min
Increased Aux gas flow 1.0 L/min- 1.2 L/min
Increased Coolgas flow 14 L/min - 15 L/min

Aim for a Co signal of approximately 10 Mcps/ppm and a 0Ar100
contribution of approximately 100 cps.

The ratio of *?Co/#9Ar'°O should be a minimum of 100. If it is
proving difficult to reduce the 404110 10 100 cps whilst aspirating the
10 ppb Co solution, record the Co signal and aspirate the blank solution
(deionized water) to remove the possibility of >°Fe contamination in the
Co stock solution.

1. Click on Tune in the Instrument section. Click on Major. These
parameters have the greatest effect on the tuning.

2. Use the slider to select the default settings as shown.

3. Click on Minor. These parameters are generally for fine tuning,
however, for Cool Plasma mode of operation ensure that the
Forward Power is set to low power as shown.
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Step 4 - Edit New
Analyte Database

XSERIES 2 Getting Started Guide

1.

Configurations  Tune |Ealihratiu:uns| Ay

T
&

SH2| & > wE|
|

Maior | Minar | Global |

E straction -150

R 3 ~l
' &

Lenz 1 7.0

K| i Al
: 0

Focus E.0

i 2l

&

[ -31.0
| -
T _.l_ll
Pale Biaz 5.0
N | _I -

T | .
Hexapole Biaz 10,0
£ | |

o

&
Mebulizer 1.00
_‘I T T TI I _’I
S ampling Depth [ 220
: ol

2
Major |Min-:r IGIDI::aII
iens 2 | -B00
< A=
Lens 3 UAEED
o O |
3
'y
Farmard power 500
Al |
s - '
Harizontal &0
2 |
|ll o
Vertical 490
Al _ I |
.Il. = |
D2 -110
Al | |
) = | i
D&, -45.0
KN | |
T " L
Cool 14.0
Al = |
T . T | I
Avziliary 1.10
ﬂ r T % 1 ﬂ

Aspirate the 10 ppb Co solution to optimize the tuning. Adjust the
RF power, lens settings and nebulizer flow rate to obtain the

required ratio.

Once the required 59Co/49Ar!®0 ratio has been achieved, save the
instrument settings. The ratio can be monitored in the rea/ time

display.

For the use of PlasmaScreen with Cool Plasma, an Analyte Database
is required to enable monitoring of 40Ar for the major Ca isotope. A
default Analyte Database for cool plasma operation is provided. It
can be edited or a new one be created, if required. Click on

File > New > Analyte Database to create a new one.
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Window  Help

Experiment... 4
DE. .. Experiment From expetriment

Experiment From kemplate

Primk..
Brint Prewiew 1
Print Setup...

1 Hg in urine analysis tes Tune | Ealil:uratiu:unsl .-’-'-.u:lvanu:edl

2 Teqas eqc.tee =
3 I\Teqas eqc.tee > B | il H

4 Teqas eqc.kee
_ | Gloal | )
Exit [ 00 I

2. ;I(‘)he database scan regions have to be altered to enable the analysis of
Ar.
Select the scan and skip regions by clicking on them in the graphic.
Click the right hand mouse button on the graphic to add or remove
scan regions.
Alternatively, type in values in the box on left hand side for each
individual scan region.

o
——
LT}

Periodie Table |

= Folpalomios(s]  Calciurn(Ca) _Atomic Number 20 |anisation Patentials 511, 1.67 ASF [Tgam
MNew Select | Default |Symbol| Mass | Abundance | Equation Interferences |
Bars rd C 40Ca | 39.9626 96 9200 404r(99.6%), 170 H + 23Na(39.7%), TH + 39K(93.1 %), 12C + 285i(31 2%), 160 +
OH rd 42Ca | 41.9586 06400 140 + ZBSI(1.5%), 160 + 26Mg(11.3%), 170 H + 25Ma(10.1%), TH + $1K(E.9%), 12C
ACl rd 43Ca | 429588 0.1300 160 + 2781(99.8%), 12C + 31P(98.9%), 170 H + 25Mg(11.3%), 14N + 295i(4.7%), 1H +
i Ced rd rd 44Ca | 438555 2.1300 170 H + 27A1(99.7%), 40Ar + 4H8(39.6%), 12C + 325(34.0%), 160 + 285i(32.0%),
. ~Bad v 46Ca | 458537 0.0052 4BTI(B.0%), TH + 455c(100.0%), 14N + 325(54 7%), 40Ar + BLI(7 5%), 170 H + 2851
I Matrik lon(5] v 48Ca | 47.8525 01780 4BTI(T3.5%), 3647 + 1 2C(0.3%), 170 H + 31F(35.7%), 160 + 325(34 6%), 1H + 4710
- New
B
.0
N
T
H
o 2
79.41 | © = 00 180 200 250
<L prb= L ipees pepmme AddRegion 1 " " " " 1 " " " " 1 " " " PR
80.59 Delete Ragion Disallowed Masses (AMU) .
L Lo et S ——— =
= ok cisallowsed scan region B F  Ne
“Na .i:lg o Mot selectable ® Selectable ‘A s e [T T

Tk [T "se THT Tw |G ["Mn |TFe |Tco |TNiT Teu TZn|"Ga |G |Tas S TBr TKr
TR TS [Tv TE "np Mo |TTe |TRUCRh |TRd’ Tag |TCd i 5 sb |TTe’ |71 TRe

‘Cs Ba | La | Hf Ta | W |TRe 0s "W [Pt [TAu Hg T |Pb ['Bi | Po | A An
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Periadic Table |
[=- Polyatarnics5]

t=Ts
- Bat+

- 0OH 3
- ArCl

- Cel

- Bal
[=- M atrix lon(E]
e
w0
M
o

- H

.. 0OH

Add matrix and polyatomics in the database as
shown:

Click on New to add any polyatomics or matrix
ions common to the samples being analyzed. The
species shown below are defaults to all databases.

Any unwanted ones can be removed by right hand
mouse clicking on the highlighted species in the
list and choosing Delete.

4. Save As a new Analyte Database in the Data folder as Default
PlasmaScreen.tea.

3 data

Save in;

examples
iii Default CCT kea

iti Default.tea

iti Default PlasmaScreen.tea

File: narme:

IF'IasmaS creen test 1|

Save I

Save as type: I.-’-'mal_l,lte Databases [*.tea)

j Cancel |

A}

Step h- Create New  Aim: detection limit determination of PlasmaScreen elements.

Experiment

1. Select Create a new blank experiment from the Experiment Wizard

by clicking on the Experiment icon.

5-8 XSERIES 2 Getting Started Guide
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Step 5 - Create New Experiment

Experiment Wizard

™ Open an existing experiment

¥ Create a new blank experiment 1

& Continuous
" Profile TR
" Transient TRA

" Create an experiment fram an existing expeniment

" Create an experimert from a template

Cancel |

2. Select the PlasmaScreen Analyte Database previously created for this
experiment, or the default database for cool plasma provided with
Plasmal.ab.

Select analyte database for Experiment el P
Look if: I'a data j = % Ef-

_lexamples
il Defaulk CCT.kea

it Default tea

File narme: IDefauIt PlasmaScreen.tea Open I
Filez af type: IF'IasmaLaI:u Analyte D atabaze [ tea) j Cancel |

‘ 4

3. In Setup > Configurations Editor select the configuration for
PlasmaScreen by ticking the Use box. This can be left, if
PlasmaScreen is the current configuration anyway.

4. The Available Accessories and Devices are pre-selected in Instrument
Control. If an accessory is not available, select the accessory using the
Instrument icon and the Accessory Wizard as described in
Chapter 1: “Optimizing the Signal”, before continuing to edit the
Experiment.
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Select the current instrument settings by ticking the Use box. This can

be left deselected, if the current instrument settings are to be used.
However, instrument settings must be selected, if multiple settings
sets are to be used (that is, Cool Plasma and Hot Screen mode in the
same acquisition).

Setup I\nsllument Caliblat\onsl Calibration Melhodl ac Selupl Sample Listl F\esu\lsl Hepoltsl

Configuration Editar I imings | Analvte | Acuisition Parameters | Intemal Standards | Isotope Ratio |
w 3

Configurations:

Use

» v

X7 Default

Description

ACL Script

Avalable Accessories and Devices:

Use

Model

Device Type

Description

r A frerirump

Feri-pump

operate st 34% cw

r ur Cetac 500

Autosampler

Cetac ASH 500 autosampler

6. In Setup > Timings select the time for the uprake (measured by the

time taken for the sample to reach the plasma) and washout. It is
typically set between 30 s and 90 s depending on the sample matrix
and concentration.

Setup ||nstlumanl Cahbral\uﬂsl Calibration Methudl ac Seluul Sample ListI Hesullsl Hepullsl

Configuration Editor  Timings IAnaIyteI Acquisition Paramelersl Internal Standaldsl |sotape F!alinl

Uptake and '+ ashout timings

Pre-experiment delay (0 SECE

Post experiment delay I[I SECE

Use Monitored

Minimum Delay (s)

Maximum Delay (s)

Uptake

o

&0

Viashout

r

E0

7. Select the analytes via Setup > Analyte menu as shown. For the

detection limit determination, the analytes "Li, 3Na, YK, 40Ca and
50Fe are selected.

Note “°Ca can now be selected, which is the most abundant isotope of
calcium. A

Caution Take care nort to use “°Ca in normal or hot screen plasma
conditions as the high levels of 40Ar produced will cause high count
rates to be seen on the detector. Even though the XSERIES 2 ICP-MS
has a mechanism to handle trips on the detector, the lifetime of the
detector will suffer when exposed to high levels for prolonged periods. A
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Setun | Instrument Calirations | Calbration Method | 0T Setup | Sample List | Pesults | Reports |

Configuration Ector | Timings Analte | Acquisiion Parameters | Intemal Standards | Isotape Ratia |

Palyatomics(4)
Matrix lon{B)

Report

Analpte Database: Default FlasmaScreen tea
er 20 |onisation Potentials .11, 1.67

Operating PlasmaScreen
Step 5 - Create New Experiment

RSF [0.3300

Interferences

9.9626 95,9200

40Ar(99.6%), 170 H + 23Na(99.7%), 1H + 39K(5%.1%), 12C + 28591 2%), 160 + 24M(78.4%), 141

42Ca

41 8566 06400

AN + 2550091 8%), 160 + 26Mo(11.3%), 170 H + 25Mg(10 1%, 1H + K6 9%, 12C + 30Si(3.1%),

43Ca

42.9588 01300

160 + 27AI39.8%), 120 + FIP(IE.9%), 170 H + ZEMo(11.3%], 14N + 295((4 7%, 1H + 42Ca(l6%),

44Ca

438555 24300

170 H+ 2TAIS.T%), 4047 + 4He(98.6%), 12C + J25(34,0%), 160 + 205I32.0%) 14N + 3051(3.1%)

46Ca

459537 00032

4BTi(5.0%), 1H + 4550(100.0%), 141 + 325(54 7%, 40Ar + 6LIT 5%), 170 H + 295(4.7%), 12C + 3¢

48Ca

47.9525) 04790

4BTI(T3.5%), 36Ar +120(0.3%), 170 H + 31P(30.75%), 160 + 325(34 B%), TH + 47TI(7.7%), 141 + 34

Add Default Analptes Remaove &l Analytes

H He
“L |"Be kg | “B |l c| n|o]|F [ne
"Na | Mg A si|p|s|al
e s W[V G e e co Wi [Cu e [Ga Ge A B B K
|75 [y 72 b s "1 7B ["hn B0 " 6 " |55 %80 [0 |6
“to |83 [La |76 e "W ["Re 755 [ |80 "2 i 1 |5 P o | e |

8. Set up the Acquisition Parameters for a Survey run and Peak Jump
Main run. The default parameters are shown below.

Setup | Instument Calbrations | Calbration Method | OC Setup | Sample List | Results | Reports |

Configuiation Edter | Timings | Anaiyte Acquishion Parameters | Internal Standaics | Isatape Riio |

' o Survey I|AA tsin - Scan Ihu.Main - Peak jump I8

S
Sweeps 10 Start Mass End Mass Dwell (ms) Channels per AMU | Resolution Settings
Acquiston time [[38z5s | » 453 1141 06 10 [Standard Mone
2258 2741 06 10 |Standard Mone
3659 24550 06 10 [Standard Mane
*
Disallowed region W Sean region
o 1o 20 30 40 50 1] il 80 20 100 110 120 130 140 150 160 170 180 190 200 210 2z0 230 240 250
Sueeps 100 Symbol Dwell (ms) Channels Separation AMU Resolution Settings
rpr— = 1 100 1 0.02 | Standare! None:
23Ma 100 1 0.02 | Stardared Mone
EE 100 1 0.02 | Standare Mone:
40Ca 100 1 0.02 | Standarel Mone
56Fe 100 1 0.02 | Standare! None:

9. Select Calibration Method. Select the Method from the drop down
menu as Fully Quant for all analyrtes.

10. The remaining parameters are set as default as shown, with the
exception of Forcing which is recommended to be set as Force

Through Blank selected from the drop down menu.

XSERIES 2 Getting Started Guide
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Setup I Inzstrument Calibrationz| Calibration Methad § 0 Setupl Sample Listl Flesultsl Heportsl

¥ wTihol IFuII'y' Qu':;thod ¥ Estemnal diift comection  Calibration concentrations defined by IEIement 'l
E] ’Fully Quiant o
K JFuiy quart Fully Quantitative | Standard addition | Validty checks | 10
Ca  fFully Guant
Fe IlFu"V Quant Symbol Line fit Weighting Forcing Semi-Quant
» Li Linear Mane Through kbilank
9 Ma Linear Mone Through klank
K Linear Mone Through blank
Ca Linear Mone Through klank
Fe Linear Mone Through hblank

11. Enter the Sample list as shown for the DIW Blank and the 1 ppb
Std.

Note 10 repeats are selected for the blank for detection limit
determination. A

Setup I Instrument Calibrationsl Calibration Methodl OC Setup  Sample List I Hesultsl Heportsl

Sample List § Fully Quantitative Concentrations I Standard Addition Concentrations I

Apply repeat ules | Add samples | Show advanced | Wiew | v allow Multiple Cal Blocks
Survey | Main User Internal Special
Humbsgj[Hevot [Leth] Type Runs Runs | Pre-dilution | Standards Blank
1 [V D Blank: Blank 1 10 1 |Mone[Default
i 2 v 1pph std Fully Guant Stan 1 3 1 |Mone[Default
* —

12. Add the Fully Quantitative concentration of 1 ppb.

Setup | |ngtrument Ealil:nraticlnsl Calibration Methndl OC Setup  Sample List | Hesultsl Hepartsl

Sample List  Fully Quantitative Concentrations I Standard Addition Concentrations I

R Fill rultiplier |1 vI 1 2

(1} Label Li Ha K Ca Fe

ppb ppb ppb ppb ppk
gk std 1.000 1.000 1.000 1.000 1.000

%)

13. Save and Queue the experiment.

14. Calculate the detection limits via the Analyte Dilution Conc page,
by using a user pre-dilution factor of 3. This will show a blank
standard deviation of 3 times the actual blank standard deviation
(that is, equal to the 3 o detection limit).
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Chapter 6 CCT Operation

Objective:
To familiarize yourself working with the CCT option. The optimization

using Collision Cell Technology and the use of different gases will be

explained in detail.

Solution required for this practical:
Prepare a 10 ppb Tuning Solution containing Co, In, Ce and U in 2%

HNOj;. Recommended gas for multi-element analysis is an 8% H, in
He mix.

This chapter treats the following topics:
“Step 1 - CCT Setup” on page 6-1

“Step 2 - Tuning CCT” on page 6-2

“Step 3 - Tuning CCTEP” on page 6-4
“Step 4 - Create an Experiment” on page 6-5

“Step 5 - Data Interpretation” on page 6-8

1. The gases required to run CCT are set up in Instrument Control.
The accessories required for the experiment can also be configured
here. Click on the Instrument icon to open Instrument Control.

2. A new configuration can be created using the Configurations menu
and the Configuration Editor page, in which all the new instrument
settings will be stored. Click on the New Configuration icon.

3. Enter a configuration description as shown (that is, CCT Default)
and tick the Use box for the new configuration.

XSERIES 2 Getting Started Guide 6-1
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Step 2 - Tuning CCT

Configurations | Tune I Ealiblatiansl Advancedl

Configuration Editor | ACL Script Editar I

2=.~E~=.;:*<m

Configurations:

Use De=scription Def. Uptake Def. Wash
j 30 40
3 » v ¥ Series CCT 30 40
| W7 with Plasmasoreen 30 40

4. The Additional Mass Flow Controllers required to control the gases
for CCT must be set up within the Configuration Editor. Type in
the name of the CCT gas in the Identifier box and select the correct
gas in the Conversion Factor box by clicking on the downward
arrow in the right hand side of the box to display the menu. The
conversion is related to helium gas (that is, He factor equals 1.0).
For mixed gases choose the setting for the bulk gas.

Additional b azs Flow Contrallers:

MFC Ho. Identifier Conversion Factor |
CCT Gas 1 CCT1 Ar
CCT Gas 2 CCT2 A
P |Add Gas 1 Add. Gazl & |
-
4 2
He
2
i -

5. To add or edit a gas conversion, right mouse click on the row to be
edited, to display the options.

Additional Mazs Flaw Controllers:

MFC Ho. Identifier Conversion Factor
CCT Gas 1 CCT A
E = Add gas cunvérsiun
Add. Gas 1 AN
Edit gas conversion
Copy inc, Headers 5
Expark C5Y File
Export C5Y File (Unicade]
What's this?
i rl»lr | B | r 12 r n4 rI: nnnnn I-.I-rl:-a.-.rlrn""

Step 2 - Tuning CCT 1. Before tuning the CCT, it is recommended to have good standard

mode tuning first.

XSERIES 2 Getting Started Guide Thermo Fisher Scientific
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CCT Operation
Step 2 - Tuning CCT

Set the chosen CCT Mass Flow Controller(s) to 6 mL/min for a

minimum of 30 s to purge the lines before tuning,.

If the CCT option has not been used for several days, if the gas
supply has been changed, or if a leak in the lines has just been fixed,
the gas lines will need to be purged overnight to remove entrained
water vapor. This increases oxide formation and affects

CCT performance.

Configurations  Tune |Ealil:uratiu:uns| Adwvan

==

r BE @ -

o
—_—
doo

3.

Instru

b ajar I Minor  Add. Gazes | GI:::I::aII

CLTT B.05
IT| — (e
i
CCT2 0.00
A | i
o
&
Add. Gasl I
A | i
o
&

The typical tuning parameters for CCT are shown below. The main
differences between standard mode and CCT tuning are that the Pole
Bias is set to negative (usually -10 V), the Hex Bias is also set to
negative (typically about -5 V) and the Focus drops from around
+19 V to approximately 0 to +5 V, depending on the type of
interface cones being used.

ment setiings

»

Use Date User Description Ext.|L1| L2 L3 D1 |Focus| D2 | DA | Hex.| PB | Cool | Aux.| Heb.| Fwd | Depth
[ 12/ 802002 220715 PM Shelms T + PlasmaScreen | -150|-70 600 1830 -31.0 60 110 -450 -100|-50 140 110|100 500 220

r 12/18/2002 20543 FM | SNeims X7 + PlasmaScreen | -150|-7.0| 2000 2000 -31.0 6.0|-400| -2000|10.0|-50] 00| o000/ 100 o =220

4.

™ THEANN 1198 93 A6 | Shisme T Zan| AN 95N 40N An0 RN A0 AEnn| .an! an 430! nEnl nenl1son 100

In Instrument Control > Tune, monitor the elements °?Co, 11°In

(target 300,000 cps), and 23817 for maximum signal. Also maximize
the ratio 59/56 (target > 200).

Canfigurations Tune | Calbrations | Advanced |

EH= &y m@F @B - [Tnevices ~|[Puise Counting |

Maior | Minar A Gases | Global | |key] Syr:;ul M:s; Enable | Show Spmn? Dwell (m:; cnanneu: Res::m::nd Countrate (ICPS) Stahllltyj
e EL UKL s v l:ﬁ__l andar
LT 605
. o ) 7L 702 v 1 S0 1 Stanclard

4 | 18 [11490] ~ 1 50 1] Standard

06 (20788 - 1 50 1] Standard

o o N 1 50 1| Standard =
s

o Denominator | Show | Ratio | Stability Value ﬂ
Add. Gagl 0 140Ce r 0016 a7 000
o=, 0 = 1388 C 0020 9958 0

r

i

a5.7|
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Step 3 - Tuning CCTED

6-4 XSERIES 2 Getting Started Guide

5. Tune the gas flow rate and lenses to give low counts at mass > 6ArO,
while keeping good transmission at >?Co, !!°In, and 238U

Typical gas flows when using 8% H; in He mixture are in the range
4-7 mL/min.

Monitor 6. Extra instrument parameters can
also be monitored when tuning, by
clicking on the downward arrow

key in the Monitor box.

urbo zpeed
Lrba load

arch load ]
orch tune J

The purpose of CCTED is to allow the interferences from the plasma to
be removed whilst screening out or preventing the formation of new
interferences in the collision cell.

1. Before tuning the CCTED mode, there must already be a good
CCT tuning (see “Step 2 - Tuning CCT” on page 6-2). Select a
saved CCT tune file as shown below:

Setup | Instrument Calirations | Calibration Methed | GC Setup | Sample List | Resuls | Repats |

Corfiguration Editor | Timings | Analyte | Acquistion Parameters | Intemal Standards | lsotope Ratio |

Configurations:

Use Description ACL Seript
HPLC-ICP-S Configuration Trigger in & oul 2 per run
- Organics Trigeer in 8 out 2 per run
ccT Narmal Pump
r Cool Screen Fast uptake wash, Early wash

¥ Series Muli-Configuration Harmmal Pump

Available Accessories and Devices: Additional Mass Flow Controllers:
Use Madel Device Type Description MFC Ho. Identifier Conversion Factor
[ |Advantech PCI-1620 |Trigger Using un-fitered inputs CCT Gas 1 HzHe: He
¥ |Cetacs00 Autosampler | setial port 1, baud rate 5500 CCT Gas 2 HH3He He
¥ |PeriPump Peri-pump | operate at 30% cow Add. Gas 1 AddGas

Instiument settings

Description

ermo Elemert

IQ X interface Shie o [t} -251| 0.3 -4806 -186.2|-29.5| 21.0/-130) -2

1 300652007 16:22:59 | Autotune
r 12/06/2003 17:19:58 | Thermo Elemental | Std 12/06/2003 16:47:51 1} -615|-1.0/-355 1607 |-37.&| 19.0/-150)-100
1 200652003 17:16:36 | Thermo Elemertal | Cell 12/06/2003 17:16:31 o [t} -770)-20/-35.0-150.0 |-46.0| 10.0-150)-100
r 11/0652003 11:23:19 | Thermo Elemental | Dekalin Settings 11062003 11:23.03 o 1} -200| 23 |-200) -863 |-306| 158-141) -8
o 1 NINRIPNNG 1432191 Thermn Flemental [ X5PetPF & 5MNeralin Settines 1NMRPONS 1437-00(0 n sonnl 2z lonnl RRAEnRl 159141 .:\EL‘

2. Starting with the Hex Bias, reduce the differential between it and the
Pole Bias towards zero, while monitoring *°In for maximum signal
(target 50,000 cps) and minimizing the CeO/Ce ratio (target 0.03).

The Pole Bias can be increased slightly (typically to -9.5 V) and the

Hexapole bias set to -10 V to achieve CCTEP conditions. This sets
up a small energy discrimination barrier between the hexapole and

Thermo Fisher Scientific



CCT Operation
Step 4 - Create an Experiment

the quadrupole. By changing the magnitude of this barrier, oxide
and other polyatomic interference transmission can be dramatically
reduced, but at the expense of sensitivity.

Example: CCT Experiment  Now that the signal has been optimized, the system is ready for analysis.
An experiment can be set up to scan over the 70 to 90 mass region and
use the Plasmal.ab fingerprint function to place the isotopic fingerprint
of Se on mass 80 and As mass 75. To demonstrate the removal of Ar,

(mass 80) and ArCl (mass 75).

Solution required for this practical:

Prepare a 10 ppb solution of Co, As and Se in 5%HCI and a 5% HCI
blank.

Step 4 - Create an 1. Select Create a new blank experiment.
Experiment

Experiment Wizard

™ Open an existing experiment

{*' Create a new blank experiment 1
' Continuous

= Profile TRA

" Transient TRA

{™ Create an experiment from an existing experiment

™ Create an experiment from a template

0k I Cancel

2. Select the Default CCT.tea database. This database allows scanning
over regions, such as 40A; (40Ca), 75ArCl (7 As), and 80A1r2 (80Se).
These were previously skipped due to interference attenuation of
argon-based polyatomics.

Thermo Fisher Scientific XSERIES 2 Getting Started Guide 6-5
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XSERIES 2 Getting Started Guide

Select analyte database for Experiment

2=

Lok in; I 5 data

x| = & cf BE-

i1 Default Plasmascreen.tea
Default . tea

File name:

Default CCT tea

Open

Filez of type: IF'IasmaLaI:u Analyte Databaze [F.tea)

i

j Cancel

i

3. Define the Analyte menu for Co, As and Se. The major Se isotope at

mass 80 can now be selected.

Any default interference equations that were present for

interferences on As and Se can be removed by right mouse clicking
on the Equation box to view the drop down menu. Select Disable

interference equation.

Setup | Instrument Eal\hlalinnsl Calibration Methndl ac Selupl Sample Listl Resultsl F!epnrtsl

Configuration Edlturl Timings Analyte |Acqulsllluﬂ Paramelersl Intemal Slandardsl |sotope F\at\ul

-Polyatomics(4]  Analpte Database: Default CCT.lea

B Matis lor(5] Selenium(Se] Atomic Mumber 34 lonisation Potentisl: 975, 21.50  RSF [oiooo0
Report Mass i Interferences
1 T4Se |7389225 0.8500 74Ge(36.5%), 160 + SBNICET.63%), 14M + BOMI26.1%), 1H+ 7
- 78S |75.0192 51200 TEGE(7 B%), 365¢ + 4DAND ), 1H + 75AS(100.0%), 170 H
77Se (769198 7.5000

TTAY CI(24.5%), 140 + B3CU(EB.8%), 12C + B5CU(30 6%, 170

T3%e 779173 236100
=

TEHr(D 4%), 14M + B4Zn(48.7%), 12C + BEZn(27 5%), 1H+ 77

<g<iy 1

80%e |75.9165 l 49 960

SOHI2 3%, 4080 + 40L4F139 2%) 404¢ + 40Ca096 5%6), 170t

e
425e [01.9167 G.64008 -1.0010

* 3K

3 4

Kl |

Add Default Analtes | |

Remove All Analptes |

H

Li Be Bkg

G CET

Na | Mg

S5z [eggo0 o o000 [ oe se00 g 2600

G2Hr(11.6%), 1H + 81Br(43 4%), | 70 H + B5C0(30 &%), 160 -
Grid 3

IE ITICETT e eTICe EUation 1o =2

Add defaults For this analyte
Remove analyte

Reset Isatope

“B|lc | N|o| F|ne

T T R T

a Sc | Ti ¥ Cr | Mn | Fe | Co i Cu n | Ga | Ge | As iBSn;.' “Br ke

“Rb | Sr 'Y |2 |'Nb Mo Tc Ru |Rh | Pd | Ag [ Cd | In [Sn sb Te 1 | Xe

e R e e
Fr Ra | Ac

P T T E T L s

“Th | Pa |"0 |"Np |Pu | Am | cm | Bk | cf | Es | Fm | Md | No | Lw

Select the Acquisition Parameters as shown below for Main Scan

only.
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Swesps 100 Start Mass

End Mass

Dwell (ms)

Channels per AWMU

Resolution

Settings

Acquisition time |47 Secs 3
*

2258

85.56

03

)
)

Standard

MNone

Disallowed region W Sean region

1 A0 20 30 40 50 &0

‘What's this?

420 140

150

180 170 180

400 200 2M0 220 230 240 260 -

6. Click the right mouse button to view the menu to change between
Add Regions or Remove Regions, if required on the graphic of the mass

range.

7. Set the scan region to include the range from mass 23 to 85. Point
the mouse over the scan region. Left mouse click and drag over the
region to be included.

8. Define the sample list for the analysis.

Setup I Instrument Ealibrationsl Calibration Methodl OCSetup  Sample List | Hesultsl Heportsl

Sample List I Fully Quantitative Concentrations I Standard Addition Concentrations |

Apply repeat les | Add samples | Show advanced | Wiew | v &llow Multiple Cal Blocks
Main User Internal
INumber HEDELL el Type Runs | Pre-dilution Standards
» 1 = 2% HCl Blank Unknonwen 1 1 [[Mone[Default
2 I~ 2% HCl+ 10ppb As, Se, Co Unknowaen 1 1 [Mone[Default
* r

9. Save the experiment as CCT scan As, Se, Co.

XSERIES 2 Getting Started Guide
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Step 5 - Data
Interpretation

XSERIES 2 Getting Started Guide

Save in; I 3 data

-] « & er B

2 x|

23 examples

File name: |I:I:T gcan over Az, Se and Co.tes

Save

Save az bype: IF'IasmaLaI:u E xperiment [*. les] j Cancel |

4

10. Queue the experiment.

View the spectra in Results > Spectra, and double click on both blank

and sample survey.

Zoom in to region between mass 70-85 amu to show removal of ArCl
(mass 75) and Ar, (mass 80), enabling 10 ppb As (mass 75) and Se
(mass 80) to be measured easily, in a high chloride matrix.

Setup | Instrument Calibations | Calibration Method | OC Setup | Sample List  Fiesults | Repots |

Calibration Data | Humerical Fresults  Speetia |

=) Blank - Ki Show Sample Hame: Run Hame
[ Blank Survey 1
[~

Surwey 1

Key| Show | Symbol
A5
Se

o Ll
160 +53Ca
A0ey + 35C1
12C + B3Cu
170 H + 58Mi
TH + 74Ge
1M + BN

<<

b Survey 1
el |

Fiun Selection ta Graph|

=
ale || &[S~
4000
3000
2000 As
1000 ﬁ/ﬂj\ e

i Sefr  fgef 1S—|In:\ ﬁ sl

75 75 7E w 78 73 80 il a2 83 84
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chapter 7 Maintenance

Objective:

This chapter contains general maintenance instructions for the
XSERIES 2 ICP-MS. If you follow these instructions, you will obtain
the best possible performance with the instrument. The XSERIES 2
ICP-MS is a precision instrument which will yield high performance for
a long time, if it is properly and regularly maintained. You will be taken
step by step through all aspects of routine maintenance.

This chapter treats the following topics:

e “Step 1 - Peristaltic Pump Tubing” on page 7-2

e “Step 2 - Spray Chamber” on page 7-3

*  “Step 3 - Removing Glassware” on page 7-3

* “Step 4 - Cleaning Glassware” on page 7-5

* “Step 5 - Nebulizer Maintenance” on page 7-6

»  “Step 6 - Refitting Glassware” on page 7-7

e “Step 7 - Cleaning Cones” on page 7-8

o “Step 8 - Replacing Multiplier” on page 7-11

* “Routine Maintenance Checklist” on page 7-20

Caution Take care to wipe up any spillages that occur when handling
acids or organic solvents near the instrument. Otherwise, the enamel
coating may corrode. Before using any cleaning or decontamination

methods except those specified by the manufacturer, the user should

check together with the manufacturer that the proposed method will
not damage the equipment. A

Warning Pay particular attention to the area inside the torch box where
the sample introduction glassware is mounted. As acids tarnish the
surface finish, wipe up spills. Wear protective gloves while doing this! If
for any reason, you want to clean the instrument panels, use a diluted
soap solution and paper towels to wipe down the panels. A
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Step 1 - Peristaltic Pump Tubing
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Step 1 - Peristaltic
Pump Tubing

XSERIES 2 Getting Started Guide

Note The condition of the peristaltic pump tubing can affect the
stability of the ion beam. Therefore, the peristaltic pump tubing should
be replaced regularly: for a typical 40 h working week, it is
recommended to replace it weekly. A

Remove the sample uptake tube from the sample and drain the
sample introduction glassware and all tubing. Stop the peristaltic
pump by using Accessories Control.

Wipe the surface of the peristaltic pump rollers and tension arms
with a dry cloth to remove any dust.

Replace the sample uptake tubing with a sufficiently long
0—2 mL/min Tygon® tubing with orange/yellow collars

(P\N 1200211). If it proves difficult to insert the PTFE tubing in
the ends, widen them by inserting the end of a clean micro pipette

tip.

Replace the drain tubing with a piece of 0—5 mL/min Tygon® tubing
with white/black collars (P/N 1200212).

Place the two pieces of Tygon® around the barrel rollers. Take care
that they are not twisted and secure them in place using the collars
and brackets. Attach the tension arms. Ensure that the Tygon® tubes
are fitted for correct sample and drain flow direction when the
peristaltic pump is operating.

Switch the peristaltic pump on. Check that sample is being taken up
into the instrument and being drained efficiently. If needed, adjust
the tension on the Tygon® tubing using the thumbscrews on the
peristaltic pump.

Note Do not over-tighten, as this would reduce the tubing lifetime! a

7.

If an autosampler is being used, renew the wash station tubing
whenever the sample uptake and drain tubing are changed. If the
sample to be analyzed contains a high percentage of organic solvent,
the pump tubing should to be replaced with solvent-resistant
isoversinic pump tubing.

The uptake tube has an inner diameter of 0.5 mm (P\N 1200092).
The wider drain tubing has an inner diameter of 2 mm

(P\N 1200093).
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Step 2 - Spray Chamber

Step 2 - Spray Due to the acidic nature of most sample types in ICP-MS, the O rings
Chamber at the rear side of the impact bead spray chamber, which secure the
nebulizer in place, can degrade and become brittle over time. This is
observed as a discoloration of the O rings. It can lead to leakage of the
nebulizer gas from the rear side of the impact bead spray chamber and
poor signal stability.

Note Old O rings should be carefully removed using a set of tweezers
and be replaced with two Kalrez O ring seals (P\N 1201833). Rinse
adequately with a non-aggressive solvent at the end of a sample set to
prolong the lifetime of the O rings. A

Step 3- RemO‘"ng Removal and cleaning of ICP glassware and fittings is carried out to
G |asswa re reduce blank levels for elements which tend to accumulate on the
glassware. For higher productivity, Thermo Fisher Scientific
recommends having two sets of glassware available for use, one set in the
XSERIES 2 ICP-MS and the other set being cleaned in preparation for

use.

Alternatively, if the analytical program alternates between ultra trace
determination and relatively high level/complex matrix work, a
complete set of glassware and cones should be assigned to each.

1. Switch the XSERIES 2 ICP-MS into Operate mode. Rinse the
sample tubing and glassware by aspirating deionized water into the
impact bead spray chamber.

2. Switch the XSERIES 2 ICP-MS off, into Vacuum ready. Drain the

complete sample introduction system.

3. Release the push-fit connector on the nebulizer gas line.

Caution With great care, gently remove the nebulizer from the rear side
of the impact bead spray chamber. A

Note To remove the push-fit connectors, push the collar towards the
connector body whilst gently pulling the tube away from the
connector. A
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7-4

XSERIES 2 Getting Started Guide

Open the torch box cover. Then
open the torch box RF shield.

Remove the metal clip that fixes
the transfer tube (the elbow) to
the rear side of the torch.

Lift up the slider that
holds the Peltier
cooler in place around
the impact bead spray
chamber and place it
into the higher rest
position. Gently
remove the spray
chamber from the

XSERIES 2 ICP-MS.
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Maintenance
Step 4 - Cleaning Glassware

6. Release the two push-fit connectors that supply the coolant and
auxiliary gases to the torch. Release the metal clip on the
PTFE block that holds the torch in place. Slide the transfer tube
(elbow) backwards away from the torch and gently pull the torch
clear of the block and coil.

Release the push-fit for
the Aux and Cool gas.

Warning When handling the corrosive acids required to perform the
cleaning procedure described below, take the following precautions:

Wear protective clothing.
Use acid resistant laboratory gloves and glasses.

Make yourself aware of all safety procedures in case of spillage or
exposure to skin or eyes before commencing the cleaning.

The acid cleaning of the glassware should take place in a fume hood. A

1. The torch, impact bead spray chamber, transfer tube and nebulizer
may be cleaned by soaking them in a laboratory glassware cleaner
(e.g. 5% Decon™ 90 or similar) for 30 min. Raising the temperature
will speed up the process.

Caution Do not boil the liquid when cleaning polypropylene
components as the plastic will degrade! 50-60 °C are sufficient. A
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Step 5 - Nebulizer
Maintenance

XSERIES 2 Getting Started Guide

2. Rinse at least three times with deionized water. Insert the impact
bead spray chamber in 10-20% Analar grade nitric acid. Leave it
there until the glassware is required for use. For a thorough cleaning,
the soaking period should exceed 6 h. Alternatively, items can be
cleaned in less than 1 h with an ultrasonic bath and the same
cleaning solution.

3. Prior to re-installing the glassware, remove it from the nitric acid
and wash it at least three times in fresh deionized water. Finally,
allow it to air dry completely. If any components are to be stored for
some time before use, they should be placed in metal-free sealed

plastic bags.

4. The torch should be replaced (P\N 3600969), if significant
devitrification of the injector tip is evident, as this can produce high
blanks for sodium and other analytes.

5. Inspect the tip of the nebulizer using a magnifying glass. If the tip
appears damaged in any way, it should be replaced (P\N 4600294).

Damaged nebulizers can give rise to poor stability and sample
transport efficiencies. Replace the O rings in the rear side of the
impact bead spray chamber, if the nebulizer seal is not good. If there
is any damage evident to the impact bead spray chamber, it should

be replaced.

The XSERIES 2 ICP-MS is supplied with a glass concentric type
nebulizer. With use, these nebulizers may become blocked. A blockage is
typically caused by particulate matter present either in the supply gas or
in the sample. To prevent nebulizer blockage, follow the general rules
below:

*  Filter the supply gas by installing a low impedance gas filter inline.
This prevents particulate matter present in the gas or gas lines from
lodging in the nebulizer.

* Filter the sample. This is recommended provided that the solid
material present in the sample is not of analytical importance.
Typically, the nebulizer will not lose efficiency when analyzing
samples containing small particle size matter because the design of
the sample capillary is sufficiently robust for the analysis of such
samples.

* Rinse the nebulizer.
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Maintenance
Step 6 - Refitting Glassware

Note This is extremely important when switching the XSERIES 2
ICP-MS off at the end of a sample analysis. A

Solids may deposit in the nozzle, restricting the nebulizer and
causing a loss in performance. Allow the nebulizer to dry before
turning off the gas supply. Make sure that the sample uptake tube is
disconnected or arranged so as to prevent siphoning into the
nebulizer when the gas is switched off. This procedure also extends
the lifetime of the O rings fitted to the impact bead spray chamber.

Should the nebulizer become blocked, apply compressed gas to the

nozzle and backflush the blockage. Alternatively, flush the nebulizer
with a 3-5% solution of aqua regia.

Warning When handling corrosive acids such as aqua regia take the
following precautions:

Wear protective clothing.
Always use acid resistant laboratory gloves and glasses.

Make yourself aware of all safety procedures in case of spillage or
exposure to the skin or eyes before commencing the cleaning.

Preferably the acid cleaning of the glassware should take place in a fume

hood.

Follow local health and safety procedures. A

If the nozzle is coated in crystalline deposits, soaking in dilute nitric
acid (2%) is sufficient.

Caution Do not use an ultrasonic bath to remove blockages or during
nebulizer cleaning as cavitation and ultrasonic vibrations can cause
irreparable damage to the nebulizer tip! A

[um—

Attach the push-fit connectors containing the auxiliary and cool gas
lines to the arms of the torch. The cool gas arm of the torch is lined
up with the groove in the cartridge. In this way, the torch is always
aligned in the same place.

2. The PTFE block cartridge is closed over the torch, and the metal

clip is secured in place.
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Step 7 - Cleaning
Cones

XSERIES 2 Getting Started Guide

3. Replace the transfer tube and then the impact bead spray chamber.
Secure the transfer tube to the torch and spray chamber using the
clips provided. If using a Peltier cooler, lift the top half of the Peltier
cooler into place around the spray chamber from its rest position.

4. Attach the nebulizer to the nebulizer gas line using the push-fit
connector.

5. Plug the push-fit connector of the nebulizer sample uptake tube into
the nebulizer supply. Gently push the nebulizer into the rear of the
impact bead spray chamber.

Caution Take care not to damage the tip! A

Attach the drain tube to the drain adapter. Secure onto the impact
bead spray chamber. Replace the torch box RF shield and close the

torch box door.

The condition of the cones affects sensitivity, blank levels and the
magnitude of signals from some background species (particularly oxide
species). The actual intervals at which cleaning is required depend on
the analytical workload and the nature of the samples being analyzed
(particularly the level of dissolved solids in the samples being aspirated).

Note The cones are manufactured to high precision from pure nickel
and should be handled with care, particularly the skimmer. The tip of
the skimmer cone is fragile and as such is easily damaged. A

1. Open the torch box door to release the clip between the torch box
turret and the interface region. Push the torch box enclosure away
from the rest of the instrument to reveal the interface region.

2. Using the sample cone tool provided, unscrew the locking collar

holding the sampler in place.

Note Should the sample cone be stuck, carefully insert a small flat
screwdriver into the edge of the sampler to gently prize it away from the
interface front plate. If the graphite gasket is damaged, it should be
replaced (P\N 3004382). A
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Step 7 - Cleaning Cones

Remove the sample cone first.

Use the sample cone tool to unscrew
the locking collar of the sample
cone.

When removing the
locking collar, hold the
skimmer cone in place
with one finger as
illustrated.

Then remove the
skimmer cone for
cleaning.

3. Inspect the sample cone for excessive wear around the orifice.
Replace, if necessary (P\N 3004661 for X7/HPI interface or
P\N 3600812 for X5/Xi interface).

4. To clean the sample and skimmer cones, place in an ultrasonic bath
in ~5% Decon 90 (or similar laboratory detergent) for
approximately 15 min. Rinse with deionized water, then
ultrasonicate for 15 min. with deionized water. Dry carefully with a
non-fibre shedding laboratory wipe, or leave to air dry.
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If further cleaning is required (that is, if performance expectations
cannot be met), clean the front and rear surfaces of the sample cone
by gently rubbing from the center outwards with an abrasive pad
such as Scotchbrite™ (P\N 1026048). Alternatively, apply a fine
abrasive metal polish such as Polaris (P\N 1041300) made into a
paste with deionized water.

Note Pay most attention to the area around the orifice. All polish or
abrasive fibers must be removed before refitting. A

Place the sample cone in 2% nitric acid in an ultrasonic bath for
2 min. Then rinse thoroughly with deionized water. Finally, dry
carefully with a non-fibre shedding laboratory wipe, or leave to air

dry.

Caution Do not rub abrasive material over the tip of the cones! Their
edges must be sharp and regular. A

. The skimmer cone is less mechanically robust than the sample cone

(particularly at the tip). The edges of the cone must be sharp and
regular. If there is evidence of damage to the tip, it should be
replaced (P\N 3200860 for X7/HPi interface or P\N 3600811 for
X5/Xi interface).

Caution The skimmer cone must therefore be handled with extreme
care! A

The procedure for removal is as follows:

* Remove the skimmer cone through the sample cone hole in the
front plate (by inserting the recessed cone tool and aligning the
two lugs in the cone tool in the outer edge of the cone surface;
then turning counterclockwise, it will be held in place
magnetically).

* Inspect the skimmer and reject it, if damage is apparent.

* Clean the skimmer cone by placing it in an ultrasonic bath in
~5% Decon 90 (or similar laboratory reagent) for approximately
15 min. Rinse with deionized water. Then sonicate for 15 min
with deionized water. Dry carefully with a non-fibre shedding
laboratory wipe, or leave to air dry.

Thermo Fisher Scientific
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Maintenance
Step 8 - Replacing Multiplier

 If further cleaning is required, clean the front and rear surfaces
of the cone by gently rubbing from the center outwards using an
abrasive pad such as Scotchbrite™ (P\N 1026048), or
alternatively apply a fine abrasive metal polish such as Polaris
(P\N 1041300) made into a paste with deionized water.

Caution Pay most attention to the area around the orifice and clean with
extreme care! A

The rear of the orifice may be reached using a cotton bud and
Polaris. All polish or abrasive fibres must be removed before
refitting. Place the cone in 2% nitric acid in an ultrasonic bath
for 2 min. Then rinse thoroughly with deionized water. Finally,
dry carefully with a non-fibre shedding laboratory wipe, or leave
to air dry.

7. Inspect the 28x1.5 mm O ring which is located behind the skimmer
cone for damage. Replace it, if necessary (P\N 1201240).

8. Reassemble the interface in reverse order. Ensure that the skimmer is
seated properly and that the front plate and sample cone seals are in
position and clean.

Tighten the sample and skimmer cones finger-tight to give a good
thermal and vacuum seal. Move the torch box back into position
and close the torch box door.

Caution Be careful to push the torch box enclosure into position with
the door open to avoid damage to the interlock key! A

This section details the procedure for replacing the AF214 Simultaneous
Multiplier used in the XSERIES 2 ICP-MS. The XSERIES 2 has been
specifically designed by Thermo Fisher Scientific to enable easy access
and replacement of this part.

Note When replacing a multiplier, you will be entering the vacuum
system of the instrument. In order to ensure that the vacuum system
does not get contaminated during this process and the optimum
performance of your XSERIES 2 is maintained, it is important that you
follow the precautions below. A

Caution Always wear powder- and lint-free gloves when handling
components inside the vacuum system! A

XSERIES 2 Getting Started Guide -1



Maintenance
Step 8 - Replacing Multiplier

Note Close the lid of the analyzer chamber whenever you are not
actively working inside it! A

Switching to Shutdown  Switch to Shuzdown mode as follows:

Mode
1. With the XSERIES 2 in Vacuum Ready mode, click on the Off

button.

[ Thermio Elemental - Plasmalab 2.2.0 - [Instrume

== File Edit Yiew Tools ‘Window Help

@| & |a When prompted, click
On

[ft Queye on Yes.

J Meb. : 0.0 bar Frad: 0%W Ref.: 0w

Yes I Mo

2. Leave the instrument for 5 min. to vent fully.

Removing Existing  Remove the existing multiplier as follows:
Multiplier

1. Remove the main left hand side cover and store it carefully.
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3. Open the lid and remove the existing multiplier.

Close the lid until you are ready to fit the new multiplier, making
sure that the O ring seal around the chamber top is located fully in
its groove.
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Fitting New Multiplier  Fit the new multiplier as follows:

Caution Only unpack the multiplier immediately before fitting. Install
immediately. Do not expose the multiplier to air unnecessarily. A

1. Remove the new multiplier from its packaging and place with care
in the locating slots provided in the base of the analyzer chamber.
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2. Carefully close the lid of the analyzer chamber, making sure that the
O ring around the chamber top is located fully in its groove. Secure

the three clips which hold the lid down.
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3. Replace the main left hand side cover.

Switching to Vacuum
Ready Mode

. e Q In PlasmalLab, click on On. At the prompt, select Yes.
On Qff g
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@ Dio wodd wiish booswikch the instrument inbo YACULIM state?

YEs [ o] i

Each time the turbo pump is started, the user will be prompted to state,
whether a new detector has been fitted.

Plazmal.ab

? | Plasmalab has detected that the turbo pump has been restarted,
\-!'/ Has a new detector been fitted?

ez

e IfNo is selected, no further action will be taken. All information for
detector monitoring and cross calibration continues to be stored for
the current detector.

* If Yes is selected, the user will be prompted to enter the serial
number for the new detector. The number can be found on the side
of the box containing the new detector.

New detector fitted 3]
Fleaze enter the zenal number of the new detector in the box below.
f

[t iz wery strongly recommended that a new detector iz out gazsed before
being used to analyse zamples.

MOTE: The out gaz procedure will take 24 hours.

[o wou want to out gaz the detector?

ez Mo

Caution It is highly recommended that new detectors go through the
burn-in procedure. Failure to do this could seriously impact the lifetime
of the new detector! A

* IfNo is selected for outgassing the new detector, the old detector
data is archived and new records created for detector monitoring and
cross calibration.
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* If Yes is chosen for outgassing, the new records are created, and the
outgassing dialog is shown.

Il Detector out gassing

» Contirue 1 Pause B Abort &= Print & voltages  E Counts
FC Analogue
* Current PC * Current Analogue

4000

2000
&

2 2000

1000

0

01 2346867 8 93101711213141571617187192021 222324 25
Time [hours)

Ewvents

Actual time | Relative time | Ewent

This dialog shows the progress of outgassing and any events

(e.g. outgassing has not started because the vacuum has not yet reached
the trip point). The dialog can be minimized and Plasmalab can be
used to process data. However, while the detector is outgassing, no
analysis can be performed. Outgassing can be aborted or paused, and a
note will be made in the event log for that detector. Once the automatic
outgassing is finished, a message will be shown and analysis can begin.

If the turbo pump has been switched off for more than 1 h, when it is
restarted, if the user chooses No to the New Detector dialog, the
following dialog is presented.

Plagmal ak
P The turbo pump hag been off for more than one hour,
- If the wacuum chamber haz been opened then it iz recommended that

the detector iz out gaszed. This will take approximately 30 minutes.

Do you wish to do this?

Tes Mo
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Step 8 - Replacing Multiplier

Caution It is highly recommended that all detectors go through the
burn-in procedure! Failure to do this could seriously impact the lifetime
of the new detector. A

On the Detector Monitoring page, the changes that have taken place on
the instrument during the lifetime of the detector can be viewed. The
main purpose is for diagnostic reasons, allowing any problems to be
tracked that may contribute to the lifetime of the detector.

The Detector Monitoring page will show the information for the new
detector. The various parameters can be displayed using the Oprions on

the right of the page.

Tune | Confiqurations ~ Calibrations | Advanced |

Detestor Crass Calbration | Mass Caliration  Detector menitaring |

[id hodinde: Installed 17/11/2003035438 =] Qv o [ K D O X A ¥ I=[E=0 ]
View oplions
—+—  Pulse counting woltage - Set point ~ —=—  Analogue voltage - Set paint
¥ Pulse counting valtage - Set point
el I~ Pulse counting voltage - Actual
¥ Bnalogue voltage - Set poink
4000 by I~ Anlogue voltage - Actusl
I Total Pulse counting counts
3000
2 I Total Analogue counts
=
000 ! ™ Discininstor
I Ampliier offset
10004 [ Analpser pressure
i} 4
18 Nov 2003 00:00:00 19 Nov 2003 00:00:00 20 Nov 2003 00:0000
Date and Time
Date and Time | Pulse counting valtage - Set paint | Analogue voltage - Set point | Event ~
17/11/2003 0954:37 1000 500 Detector voltage changed
17/11/2003 0955:06 1000 500 Perring gauge Ok
17/11/2003 0356:08 1000 500 Detector vollage changed
17/11/2003 0357.54 1000 500 Detector vollage changed <

This data will show every voltage change made on the detector whether
automatically by the instrument calibration software or manually via the
Tune page. Monitoring data for older detectors can be viewed by using
the drop down dialog box at the top of the page.

It is possible to export the monitoring data to a file using the Export
button.

To view parts of the data in more detail, use the zoom tools:

Qv DO KAV

To highlight any events that occurred in the zoomed region of the
graph, the highlighting tools can be used to show the information in the
table below the graph.
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Routine Maintenance

1-20

Checklist

XSERIES 2 Getting Started Guide

Note The six-monthly and annually procedures listed below should be
carried out by a qualified service engineer. A

Interval Maintenance Procedure
daily Inspect and clean cones, if necessary (that is, if performance is not
acceptable)

Complete instrument log

weekly Prepare fresh performance monitoring solution
Replace sample and drain peristaltic pump tubing
Exchange ICP glassware (optional)
Clean removed glassware ready for next exchange (optional)
Clean spray chamber drain plug
Clean nebulizer
Check air filters and clean, if necessary
Check multiplier voltages and perform cross calibration

monthly Replace sample uptake tubing
Check rotary pump oil
Check oil mist filters
Check chiller water level in reservoir

six-monthly* Examine lens system and clean, if necessary
Examine penning gauge and clean, if necessary
Change rotary pump oil

annually Replace any worn Q rings

“Thermo Fisher Scientific engineer servicing
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chapter 8 Troubleshooting

Objective:

This chapter goes through the most typical trivial problems that might
occur with the instrumentation. It will help you to diagnose a particular
problem and will recommend remedial action. Many problems in high
performance instrumentation are the result of trivial concerns, usually
after some routine maintenance, or if another operator has left the
instrument in a non-standard configuration.

The two rules of diagnosing potential problems are to:
* examine the recent history of use of the instrument

* consider the simple causes first
(e.g. sample introduction is more likely than quadrupole failure)

The single most useful ‘tool” for probing analytical concerns and
hardware problems is the daily instrument log. Once a day (when in
use) following the routine tuning procedure, the lens, gas and

RF settings should be documented, and a short term stability test and a
scan be performed. Hard copies of settings, stabilities, and once a week
spectra, should be put into the log book.

If you have any doubts about the performance of your instrument,
trained Thermo Fisher Scientific Technical Support personnel are always
available to assist you, however trivial you think the problem may be.
This chapter deals with the following topics:

“Step 1 - Vacuum Ready and Operator Mode” on page 8-2

“Step 2 - Sensitivity Problems” on page 8-3

“Step 3 - Signal Drifts with Time” on page 8-4

“Step 4 - Poor Stability” on page 8-5
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Troubleshooting
Step 1 - Vacuum Ready and Operator Mode

Step 1 - Vacuum
Ready and Operator
Mode

8-2 XSERIES 2 Getting Started Guide

Instrument will not go from Vacuum Ready to Operate mode

If the instrument does not respond to any command, check that the
instrument and data system are communicating via the PlasmaLab
Service icon. If required, stop and restart the service.

When Plasmal ab fails to start the instrument successfully, a fault
message is placed in the Technician/Event Log. View this message first
as it is the quickest and easiest way to pinpoint the problem.

Note The Zechnician icon changes from yellow to red, if a problem is

detected. A

Plasma will not light

Check that all the
Plasma interlocks

are satisfied on the
Advanced page of
Plasmalab

Check all gas
lines are securely
connected, free
from kinks and

not trapped.

Check the
PlasmaTorch is in
good condition

with no cracked or
melted areas

Check the Nebulizer
is fitted securely and
the black nebulizer
readback arrow on
the Minor Tune page
goes to 0 during
ignition

Check the ignition
Power in the
Advanced page of
Plasmalab is set to
800W or greater and
the Post ignisition
power is set to
1200W

Check the condition
of the Cooling water.
Contamination of the
water increases the

conductivitv of the

NO

If individual
interlock is not
satisfied check
the following

-

Hood Closed - Check that the
Faraday Cage door is closed and
firmly secured

- /

J

-

Coil Water - Check that external
water supply is switched on and
filter on rear of X Series is not
blocked

/Expansion Temp -Check
temperature of sample interface. If
hot check temperature of chiller
water. If cold sensor is faulty.

e N
Ar OK (Gas Control Module) -

Check that Argon supply is switched
on and can supply 80psi

- /

Ignition auxiliary gas flove (=m) [0.5

Maximuim weat for torch move ( secs ) (10

Torch ignition po=ition [G00

lggnition Poswer (A (1000

Post ignition position | 100

Post ignition poeweer 1200

Load capacitar ignition position | 20

Tune capacitar ignition position | 200

Usze Load and Tune capscitor positions |Enabled

Mazx. expansion pumpout (secs) |30

Turbo pump settle delay (secs) (10

Thermo Fisher Scientific
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Problems

Troubleshooting
Step 2 - Sensitivity Problems

One of the most common causes for the instrument not to start is a
failure to light the plasma. The flowchart above shows a simple
step-by-step guide which covers the most frequent causes of this failure.

No or Low Sensitivity

Check Pulse Count for a
known analyte peak. If

necessary check mass 56.
Can you see a peak?

Check Analogu€e
signal on mass

56. Can you see
a peak?

No No

Check
instrument is
in Operate
mode and
slide valve is
open

Poor sensitivity

No PC signal

Check
Detector

voltages are
set correctly
and readback
are correct.

Check
solution
concentration

Check that the
Detector is
switched on in the
Advanced page of
PlasmaLab and the
HT readbacks are
correct

A

Check Nebuliser
pressure is >1bar
and stable. Check
you can see

aspirated sample in
the spray chamber

Check that the
cables from the
Detector PCB to
the embedded
PC are securely
connected

Check Cool and
Auxiliary Gas flow
read backs are

correct and stable

Call for Service
Support

Check that Torch
translation optimizes
in the Horizontal and
Vertical. If necessary
use mass 56.

Check the expansion
pressure is approx.
2mbar and the cones
and sample cone
gasket are in good
condition

Monitor the Lens
slider readbacks
and check they are
stable and match
the setpoints

The majority of concerns about performance surround an aspect of
signal sensitivity.
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Step 3 - Signal Drifts
with Time

XSERIES 2 Getting Started Guide

In most cases, the problems are trivial, caused by a recent change in the
sample introduction system or tuning, and can be addressed with ease.
Only occasionally are they caused by failure of a critical component.

The daily log of instrument performance is most useful. Check the
previous days log. Make sure that none of the instrument parameters has
significantly changed. Use the guide above to help to diagnose the
problem.

The usual cause of signal drift is deposition of matrix on the sample and
skimmer cones. As material builds up, the sampling and skimmer
orifices become smaller, and the total ion beam is reduced. Removal and
cleaning of the cones will resolve this problem.

However, if you suspect an instrumental drift, perform a short term

stability test and examine the % RSD’s obtained. Use the guide below to

diagnose the problem:

1. Ensure the total dissolved solids level of the solution being aspirated
is below the recommended levels (that is, less than 0.2% m/v).

2. Check that the laboratory temperature is stable.

3. Check that the temperature of the coolant water being supplied to
the instrument is stable.

4. Monitor the temperature of the Peltier control (where fitted), and
check that it is stable.

5. Monitor the nebulizer slider control read back. Check that it is stable
and matches the nebulizer slider set poins.

6. Monitor the nebulizer pressure value. It should be stable and
consistent with values previously recorded for the same
nebulizer/flow conditions.

7. Inspect the sample introduction system. Ensure that all components
are correctly fitted and all connections are secure.

8. Check that the tension on the peristaltic pump tubing is correct and
that the pump tube is in good condition.

Thermo Fisher Scientific
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Troubleshooting
Step 4 - Poor Stability

9. Monitor the lens slider control read backs and check that they are
stable. Set the real time display to monitor a low, mid and high mass
peak (e.g. Be, In, U). Check that the mass calibration is accurate.

Stability is interpreted as the ability of the instrument to produce good
% RSD values on repeats of the same sample (sometimes defined as
internal precision). Poor stability is often the reason behind a set of data
being discarded. Sample matrix can affect stability, especially if the
nebulizer cannot form a stable aerosol. System-related stability problems
will occur, if short term stability test % RSD’s worse than 2 to 3% are
obtained when running a standard tune solution.

1. Ensure the total dissolved solids level of the solution being aspirated
is below the recommended levels (that is, less than 0.2% m/v).

2. Check that the laboratory temperature is stable.

3. Check that the temperature of the coolant water being supplied to
the instrument is stable.

4. Monitor the temperature of the Peltier control (where fitted) and
check that it is stable.

5. Monitor the nebulizer slider control read back. Check that it is stable
and matches the nebulizer slider set point.

6. Monitor the nebulizer pressure value. It should be stable and
consistent with values previously recorded for the same
nebulizer/flow conditions.

7. Inspect the sample introduction system. Ensure that all components
are correctly fitted and that all connections are secure.

8. Check that the tension on the peristaltic pump tubing is correct and
that the pump tube is in good condition.

9. Monitor the lens slider control read backs and check that they are
stable. Set the real time display to monitor a low, mid and high mass
peak (e.g. Be, In, U). Check that the mass calibration is accurate.
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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 ampere

AA Atomic Absorption

ac alternating current

ACX Accessory Control Language

ADC analog-to-digital converter

ASCII American Standard Code for Information

Interchange
b bit
B byte (8 b)

baud rate data transmission speed in events per
second

°C degrees Celsius
cm centimeter

cm? cubic centimeter

CPU central processing unit (of a computer)
<Cutrl> control key on the terminal keyboard
d depth

Da dalton

DAC digital-to-analog converter

dc direct current

Thermo Fisher Scientific

Diluent The solution used to dilute the sample
from the XSERIES 2 before it enters the ICP-
MS.

EI electron ionization

<Enter> Enter key on the terminal keyboard

EPA Environmental Protection Agency. A part of
the US federal government that enforces
environmental laws and provides information
and guidance to policy makers.

ESD clectrostatic discharge

eV electron volt

f femto (1071°)

°F degrees Fahrenheit

ft foot

g gram

G Gauss; giga (107)

GC gas chromatograph; gas chromatography

GC/MS gas chromatograph / mass spectrometer

GND electrical ground

GPIB general-purpose interface bus

GUI graphical user interface

h hour

Host Computer The computer used to control
the XSERIES 2 ICP-MS.

HPLC high-performance liquid chromatograph
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Glossary: HV

HV high voltage

Hz hertz (cycles per second)

ICP inductively coupled plasma

ID inside diameter

IEC International Electrotechnical Commission

IEEE Institute of Electrical and Electronics
Engineers

in inch

ISF internal standard factor

k kilo (10%, 1000)

K kilo (219, 1024)

kg kilogram

I length

L liter

LAN local area network

Ib pound

LC liquid chromatograph; liquid chromatography
LC/MS liquid chromatograph / mass spectrometer
LED light-emitting diode

LIMS Laboratory Information Management
Systems

p micro (10'6)
m meter
m milli (107%)

M mega (106)

M** molecular ion

G-2 XSERIES 2 Getting Started Guide

MB Megabyte (1048576 bytes)

MH" protonated molecular ion

min minute

mL milliliter

mm millimeter

MS mass spectrometer; mass spectrometry
MS MS" power: where n = 1

MS/MS MS" power: where n = 2

MS" MS" power: where n = 1 through 10
m/z mass-to-charge ratio
n nano (10'9)

NIST National Institute of Standards and
Technology (USA)

OD outside diameter
Q ohm

p pico (10712

Pa pascal

PCB printed circuit board

Peristaltic Pump The pump on the ICP-MS used

to control flow of solution into the instrument.
PID proportional / integral / differential
Plasmalab The Thermo Fisher Scientific
software package used to control and acquire data
from the XSERIES 2 ICP-MS.
P/N part number
P/P peak-to-peak voltage

ppm parts per million

Thermo Fisher Scientific



psig pounds per square inch, gauge
PTFE Polytetrafluoroethylene
RAM random access memory

RF radio frequency

RMS root mean square

ROM read-only memory

RS-232 industry standard for serial
communications

RSD The % Relative Standard Deviation. This
figure is widely used to quote the stability of
repeat readings taken using an ICP-MS.

RSF relative sensitivity factors

s second

T Tesla

Thermo Fisher Scientific

Glossary: psig

TCDD 2,3,7,8-Tetrachlorodibenzo-p-dioxin

TCP/IP transmission control protocol / Internet
protocol

TIC total ion current

Torr torr

u atomic mass unit

V volt

V ac volts alternating current
V dc volts direct current

vol volume

w width

W watt

XSERIES 2 Getting Started Guide G-3






Index

% internal standard recovery 4-18
%RSD 4-16
*.csv file 4-21

Numerics

1026048 7-10-7-11
1041300 7-10-7-11
1200092 7-2
1200093 7-2
1200211 7-2
1200212 7-2
1201240 7-11
1201833 7-3
3004382 7-8
3004661 7-9
3200860 7-10
3600811 7-10
3600812 7-9
3600969 7-6
©Ars6

0Ca5-10
4600294 7-6

°Fe contamination 5-5

Co/*Ar'O 5-6

A

abrasive fibers 7-10
abrasive material, using 7-10
accessories control 1-3
accessory control language 4-4
accessory wizard 1-2-1-3
acid cleaning, of glassware 7-5
ACL scripts 4-4
acquisition

parameters 2-6, 4-5

parameters for mass calibration 3-9

time 2-7
adjusting, the lenses 1-5

alignment
of screen 5-2
of torch 5-3

analog noise 4-12-4-13
analyte
database 2-2, 4-2, 5-6

Thermo Fisher Scientific

database wizard 4-14
dilution concentration 4-16
selecting 4-4
signal 1-14
Analyte menu 6-6
analytical use 6-1
analyzer chamber 7-12
aqua regia 7-5, 7-7
archived versions
of autotune sequence 1-10
of performance report 2-11
argon 1-2
argon-based polyatomics 6-5
autosampler 1-3, 7-2
autotune 1-8, 2-14
process 1-12
report 1-14
script 1-12
sequence 1-10-1-11
starting 1-8
time 1-13
update sequence 1-13
wizard 1-9

background noise 2-5
blank experiment 6-5
blank levels 7-3
bonnet position 5-2

c

calibration 3-1
block 4-9
excluding points 4-15
log file 3-6
method setup 4-8
methods 4-8
routines 3-1
CCT
experiment 6-5
gas 6-2
mass flow controller 6-3
operation 6-1
setup 6-1
tune file 6-4
CCT*P 64
CeO/Ce ratio 1-14
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Index: D

changing
masses to be displayed in the RTD 1-6
monitored masses 1-6
checks, before switching the instrument 1-1
choosing, a database 2-2
cleaning
cones 7-8
glassware 7-5
instrument panels 7-1
polypropylene components 7-5
clothing 7-5, 7-7
coarse tuning 1-5
Collision Cell Technology 6-1
concentration, for internal standard 4-7
cones 1-1
configuration 1-2, 5-3
editor 1-2, 2-3, 4-2
page 1-15
setup 1-2
conversion factor 3-3
Cool plasma 5-1
correction factor 3-3

correlation, between pulse counting and analog detection 3-2

corrosion 7-1

corrosive acids 7-5, 7-7

creating
CCT experiments 6-5
new experiments 2-2, 4-2, 5-8
sample lists 2-8, 4-9
templates 2-8
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