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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 erfiillen. 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 IThnen niitzlich sein kénnen, die Thermo Fisher

Scientific Produkte zu identifizieren, die unter diese RoOHS Anweisung fallen, finden Sie unter
www.thermo.com/WEEERoHS.
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Read This First

About This Guide

Who Uses This Guide

Scope of This Guide

Thermo Fisher Scientific

Welcome to the Thermo Scientific MAT 253 system! MAT 253 is a
member of the Thermo Scientific family of advanced mass spectrometer
(MS) detectors.

This MAT 253 Operating Manual describes the modes of operation and
principle hardware components of your MAT 253 instrument. In
addition, this manual provides step-by-step instructions for cleaning and
maintaining your instrument.

This MAT 253 Operating Manual is intended for all personnel that need
a thorough understanding of the instrument (to perform maintenance
or troubleshooting, for example). This manual should be kept near the
instrument to be available for quick reference.

This manual includes the following chapters:

Chapter 1: “Getting Started” gives an introduction into both
hardware and software of your MAT 253.

Chapter 2: “Analyzer” describes the analyzer of the MAT 253.
Chapter 3: “Vacuum System” deals with the vacuum system.

Chapter 4: “Electronic Devices” describes the electronic devices of

the MAT 253.

Chapter 5: “Dual Inlet System (Optional)” outlines the Dual Inlet
system.

Chapter 6: “Measurements” outlines how to perform different kinds
of sample measurements.

Chapter 7: “Diagnosis” gives instructions about performing various
types of diagnosis.

MAT 253 Operating Manual (P/N 1149090, Revision A) i



Read This First
About This Guide

e Chapter 8: “Technical Information” outlines the maintenance

procedures that you should perform on a regular basis. It also lists
the replaceable parts for the MS detector and data system.
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Related Documentation

Thermo Fisher Scientific

Read This First
Related Documentation

In addition to this guide, Thermo Fisher Scientific provides the
following documents for MAT 253.

The following manuals are available for the peripherals delivered with
your instrument:

ConFlo 1V Operating Manual

GasBench 1I Operating Manual

Kiel IV Carbonate Device Operating Manual
TC/EA Operating Manual

LC IsoLink Operating Manual

GC IsoLink Operating Manual

You can access PDF files of the documents listed above from the data
system computer. The software also provides Help.
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Read This First
Contacting Us

Contacting Us

There are several ways to contact Thermo Fisher Scientific.

Assistance

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

www.thermoscientific.com/euservicecontact

Customer Information Service

cis.thermo-bremen.com is the Customer Information Service site aimed
at providing instant access to

*  Latest software updates
*  Manuals, application reports, and brochures

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

Changes to the Manual

< To suggest changes to this manual
* Dlease send your comments (in German or English) to:

Editors, Technical Documentation
Thermo Fisher Scientific (Bremen) GmbH
Hanna-Kunath-Str. 11

28199 Bremen
Germany

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

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

Thank you.
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Read This First
Typographical Conventions

Typographical Conventions

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

Data Input

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”.

Topic Headings

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

chapter1 Chapter Name

Second Level Topics
Third Level Topics

Fourth Level Topics
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Read This First
Safety and EMC Information

Safety and EMC Information

Safety and Special Notices

In accordance with our commitment to customer service and safety, this
instrument has 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.

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.

Notice on Lifting and Handling of Thermo Scientific Instruments

For your safety, and in compliance with international regulations, the
physical handling of this Thermo Scientific instrument requires a team
effort for lifting and/or moving the instrument. This instrument is too
heavy and/or bulky for one person alone to handle safely.

Notice on the Proper Use of Thermo Scientific Instruments

In compliance with international regulations: If this instrument is used
in a manner not specified by Thermo Fisher Scientific, the protection
provided by the instrument could be impaired.

Notice on the Susceptibility to Electromagnetic Transmissions

Your instrument is designed to work in a controlled electromagnetic
environment. Do not use radio frequency transmitters, such as mobile
phones, in close proximity to the instrument.

Make sure you follow the precautionary statements presented in this
guide. The safety and other special notices appear different from the
main flow of text. Safety and special notices include the following:

Warning Warnings highlight hazards to human beings. Each Warning is
accompanied by a Warning symbol. A

Caution Cautions highlight information necessary to protect your
instrument from damage. A

Note Notes highlight information that can affect the quality of your
data. In addition, notes often contain information that you might need
if you are having trouble. A
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Identifying Safety Information

Thermo Fisher Scientific
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Read This First
Safety and EMC Information

This guide contains precautionary statements 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. The most common
warning symbols that appear in Thermo Fisher Scientific manuals are:

Warning General Hazard. Danger of injury. This general symbol
indicates that a hazard is present that could result in injuries if it is not
avoided.

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

Warning Electric Current. Danger of electric shock. High Voltages
capable of causing personal injury are used in the instrument. The
instrument must be shut down and disconnected from line power before
service is performed. Do not operate the instrument with the top cover
off. Do not remove protective covers from PCBs. A

Warning Strong Magnetic Field. Danger of injury or death. Strong
magnetic fields are used in the instrument. Keep away with heart
pacemakers. Do not bring compressed gas cylinders within close
proximity to the instrument. A

Warning Hot Surface. Danger of burns. Parts of the instrument might
be very hot and might cause severe burns if touched. Allow hot
components to cool before servicing them. A

Warning Cold Material. Danger of frostbite. Careless handling of
cryogenic liquids might cause severe personal injury including frostbite.
Wear protective clothing when operating this equipment including
insulated gloves and face shield. a

Warning Corrosive Material. Danger of injury. Wear gloves when
handling toxic, carcinogenic, mutagenic, or corrosive/irritant chemicals.
Use approved containers and procedures for disposal of waste

solution. A

Warning Laser Radiation. Danger of injury. Avoid eye or skin exposure
to direct or scattered radiation! A
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Read This First
Safety and EMC Information
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General Safety Precautions

Warning Ultraviolet Radiation. Danger of injury. Intense ultraviolet
radiation is generated by the inductively coupled plasma. This radiation
is present within the torch box area. Never attempt to override or defeat
the interlock system. A

Warning Radio Frequency Radiation. Danger of injury. Radio
frequency radiation is generated to produce plasma. This radiation is
present within the torch box area. Never attempt to override or defeat
the interlock system. A

Warning Flammable Gases. Danger of injury. Use care when operating
the system in the presence of flammable gases. A

Warning Explosive Gases. Danger of injury. Use care when operating
the system in the presence of explosive gases. Ventilate the laboratory
carefully. A

In addition, every instrument has specific hazards. So, be sure to read
and comply with all precautions described in this guide. They will help
ensure the safe, long-term use of your system.

Observe the following safety precautions when you operate or perform
service on your instrument:

*  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!

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

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

viii MAT 253 Operating Manual (P/N 1149090, Revision A) Thermo Fisher Scientific



Read This First
Safety and EMC Information

*  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.

* 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.

*  Never run the system without the housing on. Permanent damage
can occur. 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 turn the instrument on if you suspect that it has incurred
any kind of electrical damage. Instead, disconnect the power cord
and contact a Thermo Fisher Scientific Service Engineer 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 (for example, subjected to
heat, water, etc.).

*  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 Thermo
Fisher Scientific Service Engineer.

* Do not place any objects — especially not containers with liquids —
upon the instrument. Leaking liquids might get into contact with
electronic components and cause a short circuit.

Safety Advice for Possible Contamination

Thermo Fisher Scientific

Hazardous Material Might Contaminate Certain Parts of Your
System During Analysis.

In order to protect our employees, we ask you to adhere to special
precautions when returning parts for exchange or repair.
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Safety and EMC Information

If hazardous materials have contaminated mass spectrometer parts,
Thermo Fisher Scientific can only accept these parts for repair if they
have been properly decontaminated. Materials that due to their
structure and the applied concentration might be toxic or that are
reported in publications to be toxic are regarded as hazardous. Materials
that will generate synergetic hazardous effects in combination with other
present materials are also considered hazardous.

Your signature on the Health and Safety Form confirms that the
returned parts have been decontaminated and are free of hazardous
materials. Download the form from decon.thermo-bremen.com or
order it from the Thermo Fisher Scientific field service engineer.

Parts contaminated by radioisotopes should not be returned to Thermo
Fisher Scientific—neither under warranty nor within the exchange part
program. If unsure about parts of the system possibly being
contaminated by hazardous material, please make sure the Thermo
Fisher Scientific field service engineer is informed before the engineer
starts working on the system.
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Chapter 1 Getting Started

This chapter gives an introduction into both hardware and software of
your MAT 253. It contains the following topics:

* “Introduction” on page 1-2

*  “System Preparation” on page 1-5

*  “Software Installation” on page 1-17

»  “Starting Isodat the Very First Time” on page 1-25
*  “Creating a Gas Configuration” on page 1-28

*  “Creating a Configuration” on page 1-32

* “Calibrating/Adjusting the System” on page 1-35
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Introduction

Introduction

Basic Instrument

This manual describes the functions and the fundamental measuring
procedures of your MAT 253 mass spectrometer. In addition, specific
manuals for the purchased peripheral equipment are supplied.

To obtain a good understanding of the complete system, it is necessary
to study this manual before starting up your instrument. A basic
knowledge of handling computers and of the Isodat software is assumed
for proper operation of the MAT 253.

To reach a high level of performance with the MAT 253, we
recommend making use of the operator courses at our facilities in
Bremen, and/or on-site.

With the MAT 253, 270u can measure gas isotope ratio of H/D, Betic,
1507 /14n7 18~ /16~ 34c /32 29 28

N/™N, *O/°0, *S/°°S (from SO, and SF,), “Si/*"Si as well as Ar,
Kr, and Xe.

The MAT 253 provides a flexible and open platform for the connection
of inlet systems and preparation devices. Inlet systems supplied by
Thermo Fisher Scientific are automatically recognized by a “plug and
measure” concept. In addition, the system is open for easy connection
and control of custom inlet/preparation systems.

The basic instrument, Figure 1-1, is equipped with a Dual Inlet system
for classical applications. It has a modular design for the adaptation of
different inlet modules. This enables a configuration of the instrument
tailored to the requirement of the users.

On the sample side can be connected:

* asecond inlet system for variable sample volumes, a Multiport with
or without a tube cracker installation,

*  Microvolumes for very small samples,
* multisample inlets for separating and purifying samples or,

* installations for “on-line” coupling to gas chromatographs,
Elemental Analyzer or other peripherals.

The configuration of the inlet systems is described in this manual. In the
manual describing the peripheral equipment, you will find detailed
information about other inlet systems such as the “on-line” coupling to
gas chromatographs or to Elemental Analyzers.
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Make yourself familiar with all the controls at the front and all the
connection and installations at the rear of your instrument. Refer to
“System Preparation” on page 1-5.

MAT 253

Figure 1-1.  Front view of MAT 253

System Control

All aspects of the mass spectrometer are controlled by software,
including ion generation, mass separation and ion detection. Control of
the ion source allows manual tuning, auto tuning, as well as storage and
retrieval of ion source parameters.

Different configurations representing different analytical setups can be
stored and retrieved. Up to eight simultaneous data acquisition streams
are supported.

Thermo Fisher Scientific MAT 253 Operating Manual (P/N 1149090, Revision A) 1-3



Getting Started
Introduction

Automation

Open Architecture

Data Evaluation and Display

The system is designed to fully automatically execute pre-defined
procedures and run sequences of analyses, including customized
reporting.

IsodatScript Language (ISL) is the tool giving the expert user full access
to the mass spectrometer, the inlet systems and additional user-supplied
devices. An input-output module allows connection and control of up

to five interfaces. Scripts can be developed for customized applications.

Isodat provides a comprehensive set of customizable data evaluation
routines. Standard report forms are provided according to the
application. In addition, reports can be easily customized using the
unique Result Workshop of Isodat.
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This chapter explains the hardware-related steps to be performed before
any measurement can be started.

< To install the instrument

1. Unpack your MAT 253 and arrange it at the desired place in your
laboratory.

2. Connect the end of the tube for compressed air (a thin transparent
tube which leaves the IRMS at its rear panel, see 2 Figure 1-2) to
your wall outlet or a compressor for compressed air. You need at
least 5 bar. See Figure 1-2.

Labeled Components: 1=wall outlet for compressed air, 2=tube to wall outlet
for compressed air

Figure 1-2. Compressed air connections
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3. Connect the other end of the tube for compressed air 3 in Figure 1-3
to the pressure regulator 4 in Figure 1-3 behind the front panel of
the IRMS as shown in Figure 1-3.

2

Labeled Components: 1=pressure regulating screw, 2=distributor with ports,
3=compressed air tube, 4=pressure regulator

Figure 1-3. Pressure regulator

4. To vary the pressure, pull out the pressure-regulating screw and turn
it.
Usually, the pressure regulator (4 in Figure 1-3) is factory-set via the
pressure-regulating screw (1 in Figure 1-3) to display 4 bar.

5. Insert your peripherals at the distributor (down right behind the
front panel). See Figure 1-4. Because the ports of the distributor are
equivalent, it is unimportant which peripheral to insert at which
port.

Figure 1-4. Distributor with ports
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6. Lay the waste gas tube (at the output of the vacuum pumps)
outdoors to prevent the accumulation of oil mist and dangerous
gases (CO or H,, for example). See Figure 1-5.

Labeled Components: 1=to fore vacuum pump, 2=to fore vacuum pump, 3=outward,
4=outward

Figure 1-5. Waste gas tube
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Power Supply
< To establish the power supply
1. Connect your IRMS to the power supply. See 3 in Figure 1-6.
1
Labeled Components: 1=main switch, 2=sockets for peripherals to IRMS,
3=wall socket and plug
Figure 1-6. Connecting IRMS and peripherals to power supply
At the rear side of the instrument above the main switch are sockets
to connect the power cables of peripherals (see 2 in Figure 1-0), if
available. For first tests, the IRMS is checked without any
peripherals connected to it. Later on, the peripherals are connected
one at a time.
2. 'Turn on the IRMS by setting the main switch to position ON.
The main switch is located at the rear panel of the electronic
cabinet, see 1 inFigure 1-6.
Pumping System

This section describes the main components that generate the vacuum
in the analyzer system of the MAT 253.
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Fore Vacuum Pumps

As shown in Figure 1-7, three fore vacuum pumps are used:

Labeled Components: 1=Pfeiffer Duo 5 for the source, 2=Pfeiffer Duo 2.5 for
the analyzer, 3=Pfeiffer Duo 2.5 for the inlet system

Figure 1-7.  Fore vacuum pumps in use

Before starting the pumping system, it is assumed that:
* the fore vacuum pumps are filled with olil,

* they are connected to the power supply, and

* their gas ballast is shut.

The fill level of the oil must range between the upper and the lower line,
optimally at half height of the level indicator. A total oil change is
recommended twice a year.
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Pump Switches

The gas ballast is shut by turning the switch to position 0. With the
Pfeiffer Duo 5, the switch is located on top of the pump, see 1 in
Figure 1-8. With the Pfeiffer Duo 2.5, the switch is located at the side,
see 2 in Figure 1-8:

Labeled Components: 1=Pfeifer Duo 5 (switch on top), 2= Pfeiffer Duo 2.5
(switch at the side)

Figure 1-8. Pump switches

For detailed information — for example concerning handling and
maintenance — refer to the Pfeiffer Operating Instructions of your
pumps.

The control panel at the front panel of the electronic cabinet shows
LEDs and switches for operating the pumps, see Figure 1-9.

HOST CONNECTION
TURBO PUMPS > 80%
MAIN PUMP ERROR
SEC. PUMP ERROR |
HIGH VACUUM OK .

ANALYZER POWER
PUMPS

TURBO PUMP > 80%

INLET PUMP ERROR |
ACCEL VOLTAGE
EmISSION !

Figure 1-9.  Pump operation via control panel
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Turn on the pumps by pressing the ANALYZER PUMPS switch. If an
optional Dual Inlet system is operated, press the INLET PUMPS
switch.

Note All the LEDs will remain off with the exception of the Power LED,
which will be red. a

*  After 15 min, the green LEDs “Analyzer Pumps: Turbo
Pumps > 80%” and “Inlet Pumps: Turbo Pump > 80%” must be on.

* If one of the turbo pumps does not reach 80% of the rotation speed
after a specific period of time, the pumping system will shut down
automatically.

* The red LEDs “Main Pump Error”, “Sec. Pump Error” and “Inlet
Pump Error” indicate errors concerning the turbo pumps. For
example after about 15 min, the security threshold of
~ 3 x 107 mbar has not been reached.

Note If the vacuum is properly established, the red error LEDs remain
off. A
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Source Heater

The source heater control LEDs are located at left side of the IRMS, in
the top right corner. See Figure 1-10. When the source heater is turned
on, both LEDs must be on. Otherwise, one of the heaters might be
defective.

Figure 1-10. LEDs of source heater
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Heater of Changeover Valve and/or Needle Valve

Switch on the heater of the Changeover valve and/or the heater of the
needle valve (in case of Continuous Flow applications). This will help to
prevent water condensation. See Figure 1-11.

Labeled Components: 1=device for crimp adjustment, 2=Changeover valve
(COV) including Changeover valve heater, 3=needle valve including needle
valve heater

Figure 1-11. Needle valve and Changeover valve

Figure 1-12 shows the needle valve including the needle valve heater in
side view:

Labeled Components: 1=to needle valve heater, 2=port for capillary

Figure 1-12. Needle valve including needle valve heater (side view)
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Figure 1-13 shows the needle valve and the device for crimp adjustment
in frontal view.

Labeled Components: 1=needle valve, 2=to needle valve heater (inside metal
block), 3=to Changeover valve heater (inside metal block), 4=device for crimp
adjustment

Figure 1-13. Needle valve and device for crimp adjustment
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< To connect IRMS and computer

1. Connect the fiber line to the respective port at the rear panel of the
computer. See Figure 1-14.

Labeled Components: 1=fiber line connector, 2=fiber line
Figure 1-14. Connecting fiber line to computer
2. Connect the other end of the fiber line to the IRMS by inserting the

blue plug into the blue connector and the gray plug into the gray
connector. See Figure 1-15.

Labeled Components: 1=blue connector, 2=gray connector, 3=fiber line

Figure 1-15. Connecting fiber line to IRMS

The green LED "Host Connection” (Figure 1-9) switches ON only
when the Isodat has started and verified that the connection between
instrument and PC is established. Refer to the chapters “Software
Installation” on page 1-17 and “Starting Isodat the Very First Time” on
page 1-25.
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IRMS-Peripherals Connection

Gas Connection

Five identical SUB D ports at the rear panel of the IRMS can be used to
connect peripherals. See Figure 1-16.

Figure 1-16. SUB D ports at rear panel of IRMS

Peripherals are identified automatically by a plug and measure concept.
Refer to“Plug and Measure” on page 4-4. If Isodat is trying to get access
to a peripheral and cannot identify it, an error message will occur.

Figure 1-17 shows sample gas connected to a MAT 253.

Labeled Components: 1=right inlet (not used), 2=left inlet connected to gas
bottle

Figure 1-17. Connecting a gas bottle to the sample side of the dual inlet.

Usually, standard gas is connected to the right inlet side, whereas the
sample gas is connected to the left inlet side.
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This chapter explains how to install Isodat.

Installing Isodat deletes the previous version. Be sure to backup the
previous version to save your Configurations and measurement data
before starting the installation. Backups can be created and restored by
using the VersionHandler in the folder C:\Isodat_Backups.

< To create a backup

1. Double-click VersionHandler.exe in the folder C:\Isodat_Backups
to open the VersionHandler.
This program was delivered and installed with the previous version

of Isodat.

2. Make sure that you have enough free disk space for the backup that
includes your Result files.

3. Select Version > Backup current.
A backup of the current version of Isodat is created and stored in a
subdirectory, for example “Version_2.5”, of the folder
C:\Isodat_Backups. If you cancel the backup, a message opens.

Each backup includes your Result files and is stored in dedicated
subdirectory of its own in the folder C:\Isodat_Backups.

Note Installation of Isodat deletes previous the version. Isodat
configurations and result data will be lost. If Isodat is already installed,
refer to chapter “Creating a Backup” on page 1-17. A

% To install Isodat (shipped on the CD) via the Startup screen

1. Close all applications, particularly previous versions of Isodat if
already installed.
Installation of Isodat is not possible while any part of Isodat is
running.

2. Insert the Isodat CD into the CD drive of the Isodat computer.
If your CD ROM drive is set to “Autostart”, the file “startup.html”
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on the Isodat CD is executed and the startup screen appears, see
Figure 1-18.

Isodat 3.0 AR S

Install ISODAT 3.0

S tes)

Getting Started (Hardware)

* Analyze
e Detect

e Measure
¢ Control

Figure 1-18. Isodat startup screen

3. From the Startup screen, select Install Isodat 3.0.
The File Download dialog opens, see Figure 1-19.

File Download - Security Wazning

Do you want to run or save this file?

Name: Isodat 3.0.0.54 Installation.exe
- Type: Application, 52.7M8

From: C:\Thermo Data\isodat SW\3.0.0.54 CD\Iso...

Ao ][ swve ][ Caca ]

i While files from the Intemst can be ussful, this fils type can
W potentially ham your computer. ¥ you do not trust the source. do nat
=" mun or save this software. What's the rgk?

Figure 1-19. File download security warning dialog
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4. Click Run.
The Internet Explorer dialog opens, see Figure 1-20.

Internet Explorer - Security Warning

The publisher could not be verified. Are you sure you want to run this
software?

Name: Isodat 3.0.0.54 Installation.exe
Publisher: Unknown Publisher

(Lo ] [_oentRen ]

This file does not have a vald digital signature that verifies its publisher, You
@ should only run software from publishers you trust. How I decide w
software to run?

Figure 1-20. Internet Explorer security warning dialog

5. Click Run to continue the installation.
The InstallShield® Wizard dialog opens, see Figure 1-21.

& Isodat 3.0 - InstallShield Wizard

Extracting Files
The contents of this package are being extracted.

Please wait while the InstallShield Wizard extracts the files needed to install Isodat
3.0 on your computer, This may take a few moments,

Reading contents of package...

| Mext ‘ Cancel

Figure 1-21. InstallShield wizard extracting files

6. Wait while the InstallShield Wizard is extracting the files.

7. Click Next.
The VersionHandler dialog opens, see Figure 1-22.

VersionHandler

9 The previous Version must be deleted.
\7/ Did you make a backup of it?

Press Yes to proceed with delete or No to cancel,

Yes No |

Figure 1-22. \VersionHandler message
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8. Click Yes to continue.
The previous version of Isodat is deleted. If you click No, the
installation is canceled and you can create a backup first, refer to
“Creating a Backup” on page 1-17.

A confirmation dialog opens, see Figure 1-23:

VersionHandler X

? 2
- / Are you sure?

Yes No |

Figure 1-23. VersionHandler confirmation message

9. Confirm with Yes.

10. The Welcome page of the InstallShield Wizard opens, see
Figure 1-24.

InstallShield Wizard X

Welcome to the InstallShield Wizard for lsodat
3.0

The InstallShield® \Wizard will install |sodat 3.0 on your
computer, To continue, click Nest.

Next > | Cancel

Figure 1-24. Welcome page of InstallShield Wizard
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11. Click Next.
The License Agreement dialog box opens, see Figure 1-25.

InstallShield Wizard

License Agreement
Please read the following license agreement carefully.

Press the PAGE DOWHN key to see the rest of the agreement.

[THERMO FISHER SCIENTIFIC SOFTWARE LICENSE AGREEMENT fal

BY CLICKING THE "YES" BUTTON OR DPENING THE PACKAGE, YOU ARE
CONSENTING TO BE BOUND BY AND ARE BECOMING A PARTY TO THIS
AGREEMENT. IFYDU DO NOT AGREE TO ALL OF THE TERMS OF THIS
AGREEMENT, CLICK THE "DO NOT ACCEPT" BUTTON. IN THE EVENT YOU DO
NOT ACCEPT ALL THE TERMS OF THIS AGREEMENT, YOU MAY RETURN THE
SOFTWARE TO THERMO FISHER SCIENTIFIC FOR A FULL REFUND.

£
Do you accept all the terms of the preceding License Agreement? If you choose No, the
setup will close. To install Isodat 3.0, you must accept this agreement.
< Back Yes No

Figure 1-25. Software License agreement

12. Read the software license agreement carefully and click Yes.
The Customer Information dialog opens, see Figure 1-26.

InstallShield Wizard X

Customer Information
Please enter your information.

Please enter your name and the name of the company for whom you work.

User Name:

Company Mame:

I

< Back Mex Cancel

Figure 1-26. Entering name and company

13. Enter your name and company.
The Next button is activated after you entered the information.
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14. Click Next.
The Select Setup Type dialog opens, see Figure 1-27

InstallShield Wizard

Select Setup Type

Please select the component that you want to install

g Instrument Installation

@ Office installation

< Back I Next > | Cancel

Figure 1-27. Selecting setup type

15. Select Instrument Installation and click Next.
The Installed Interfaces dialog opens, see Figure 1-28.

InstallShield Wizard

Installed Interfaces

En-/Dizable installed Interfaces

* Fiber Line Interface
" Fiber Line + IEEE [ GPIB ] Interface

< Back | Nest > | Cancel

Figure 1-28. Selecting interfaces
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16. Select Fiber Line Interface and click Next.
The Choose Destination Location dialog opens, see Figure 1-29.

InstallShield Wizard

Choose Destination Location
Select folder where Setup will install files.

Setup will install Isodat 3.0 in the following folder.

To install to this folder, click Mext. Ta install to a different folder, click Browse and select
another folder.

i

Destination Folder

C:AThermohlsodat NT Browse...

< Back | MNext > I Cancel I

Figure 1-29. Defining destination location

17. Accept the proposed folder location or click Browse to choose
another. Thermo Fisher Scientific recommends to accept the default
settings.

18. Click Next.
The Isodat and Xcalibur dialog opens, see Figure 1-30.

InstallShield Wizard

Installed Interfaces

X

Isodat and XCaflbur

G

" Default Isodat Installation
" Isodat Installation with XCalibur Support
" |sodat Installation with present }Calibur (1.4)

< Back | Mext > | Cancel

Figure 1-30. Isodat and Xcalibur dialog
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The Isodat and XCalibur dialog offers possibility to install XCalibur
features needed for some peripherals, for example, LC IsoLink.
Refer to the operating manual of your peripherals for details.

19. Select Default Isodat Installation and click Next.
The InstallShield Wizard Complete dialog opens, see Figure 1-31.

Inst:lIlShield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed |sodat 3.0.
Before you can use the program, you must restart your
computer,

* “Yes. | want to restart my computer now.
Mo, | will restart my computer later.

Femave any disks from their dives, and then click Finish to
complete setup.

Finish

Figure 1-31. Isodat setup complete

20. Select Yes, I want to restart your computer now.

21. Click Finish to restart.
After restart Isodat is installed on your computer.
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Getting Started
Starting Isodat the Very First Time

1. After installing, double-click the icon Isodat to start the program.

2. In the Isodat folder, double-click 2 to open the Configurator

tool.

Configurator

The Select Isotope MS window opens, see Figure 1-32.

Select Isotope MS

-~

X|

Available |sotope MS Types

MS MS

Dela Delka 'V Plus
MS MS
Delta Plus MAT 253

Advantage

- WWelcome to ISODAT NT

Select the MS attached to this Computer

MS

Delta Plus P

|

1] 8 ][ Cancel ]

Figure 1-32. Selecting IRMS

3. Select your MAT 253.
4. Confirm with OK.

Note The window shown Figure 1-32 only appears when starting the
system the very first time or after reset of the IRMS. A
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5.

Read the instructions in the window Cup Setting, see Figure 1-33
and also refer to the cup configuration in your purchase order and
other instrument documentation.

up Settings

Indicate the installed cups.
Indicate cups for peak center.
Select the resistors attached.

_Q ‘ == Resistor [Ohm] == Resistor 2 [Ohm]
Cup 1 v 1e+009 w | SEM
Cup 2 v Se+008 w | SEM
Cup 3 | | 2et010 v | SEM
Cup 4 W 1e+011 w| SEM
Cup 5 v 1e+011 w| SEM
Cup 6 vy 1e+012 - | SEM
Cup ¥ ¥ 1e+010 - | SEM
Cup 8 | o | 1e+012 - | SEM
Cup g v 1e+009 | SEM
Cup 10 W | o | 1e+012 | SEM

Figure 1-33. Cup settings
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9.

Check whether the cups are Installed (f) or Not Installed

B

suns
-

s

-

o

Check the Peak Center option of the cups
Check the values for Resistor [Ohm] of the cups == .

Check the values for Resistor 2 [Ohm] of the cups == .

10. Refer to the delivered test protocol and compare it with your order.

Thermo Fisher Scientific



11. In the Gas Configuration Editor, check for your particular

Getting Started
Starting Isodat the Very First Time

configuration, for example, CO2 (high-lighted in Figure 1-34),

whether the masses are correctly assigned to the cups.

Gas Configuration Editor
B x
A Delete
Configurations
Name Cup1 Cupz Cup2 Cups Cups Cupf Cup? Cup® Cup8 Cup10 Calibration Ratia Groups Magnet PC-Dffzet
coz a4 45 46 Current [Default] w | COZ S644 a
NZ 28 28 20 Current [Default] | N2 2|22 a
co 28 29 20 Current [Default] w|CO 3822 a
H2 2 3 Current [Default] | Hz 3500 u]
Massz Info
Mumber of required cups ;- Masses required ;-
Save & Close] [ Cancel

Figure 1-34. Gas Configuration Editor

Thermo Fisher Scientific

12. Check Calibration, Ratio Groups, Magnet position and

PC-Offset.

The default values for Magnet position are averaged experience
values that cannot be checked and edited here, but later during

calibration.

Under Mass Info, the Number of required cups (for example, 3 in
Figure 1-34) is displayed together with the corresponding masses

m/z, 44, 45, 406).

13. Finally, click )

MAT 253 Operating Manual (P/N 1149090, Revision A)
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Creating a Gas Configuration

Ratio Editor..
Standard Editor..

Z

Editors

Gas Configuration Editor..

A Gas Configuration determines a combination of masses which are
collected in the cups for evaluation of ratios and eventually & values.
The Gas Configuration is specific for the particular gas and is combined
with a magnet field value taken from the mass calibration of your IRMS.
The ratio groups determine the reported ratios of predefined masses.

For a carbon measurement, a Gas Configuration must be available for
m/z 44 (that is ’C'°0'°0), m/z 45 (’C'*0'°0) and m/z 46.

Otherwise, it must be created as follows.

Prior to defining this Gas Configuration ensure that the connected
IRMS has the cups for the simultaneous detection of m/z 44, m/z 45
and m/z 46 and mass calibration for these cups has already been
performed.

2
0‘0

1.

4.

To create a gas configuration

Double-click the Isodat Icon in the Windows Taskbar to close all
open Isodat applications.

In the Isodat folder, double-click

Acquisition

to open the Acquisition
tool.

Select Editors.

Click the Gas Configuration Editor.

Note The Gas Configuration Editor is only available if neither
acquisition nor scan are running. A

As default, CO2 is created as the first Gas Configuration. However,
if you have deleted CO2, another Gas Configuration, for example,
N2 is created, as shown in Figure 1-35.

Gas Configuration Editor

?i%

Add

*

Delete

Configurations

Mame

Cup1

CupZ2

Cup3

Cupd

Cups

Cupf

Cup? Cupd Cupg Cupid Calibration Ratio Groups Magnet PC-DOffzat

Nz

28

29

0

Current [Default] - | N2 2822 [n)

Figure 1-35. Creating gas configuration
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Add

5.

Add a Gas Configuration.
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6. Type in CO2 for Name, see Figure 1-30.

-

Mew Gasconfiguration

MName oz

Template | M2

Figure 1-36. Window New Gasconfiguration

7. Select a Gas Configuration as Template.
In the drop-down menu, all existing Gas Configurations are
displayed. When creating the first Gas Configuration, CO2 is

displayed per default.

8. Confirm with OK.

A dialog window opens, see Figure 1-37.

=

IsoConfigurator

P Confirm Farmula,
-l
/ Marne  <C02%

Formula; <Mz =

Press <¥es > for continue or <Moo= For edit Farmula,

[ Yes

[ e

Figure 1-37. Confirm Formula window

9. Click No.
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If you type Yes, this automatically marks the template (for example,
N2) instead of CO2 in the Ratio Groups window, see Figure 1-38.

f =1

Ratio Groups E

Ewaluations Enable |#
coz W
co
Hz

N2

oz
HNz20
S0z
CH3CI
SFG

Argon

Air

50-502 ii]
£ ] 1l ] m

[ Ok, ][ Canicel ]

Figure 1-38. Ratio Groups window

10. Click the column Enable for CO2.
A check mark f is shown.

11. If Ratio Groups other than CO2 are marked, unmark them all.
12. Confirm with OK.

The new Gas Configuration CO2 appears in the list as a row of its
own, see Figure 1-39.

Gas Configuration Editor E‘
B x
Add Delete

Configurations | |

Hame Cup1 Cup2 Cup2 Cupd Cups Cupf Cup? Cup Cupd Cupid Calibration Ratia Groups Magnet PC-Dffzat
Mz 28 20 20 Current [Default] | N2 2822 a
coz 28 20 20 Current [Default] | coz 2822 a

Figure 1-39. Creating a New Gas Configuration

Note Figure 1-39 shows a common cup configuration as used in most
Delta mass spectrometers, that is universal triple collector. If you have a
special cup configuration, the respective masses are collected in other
cups. A
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13. In the Calibration column, select your current calibration file.
If no calibration file has yet been created, accept the Current
(Default) option.

14. Fill in the correct masses (m/z 44, m/z 45, m/z 46) to the
appropriate cups specific for your IRMS.

When highlighting the specific gas configuration by a click on its
row, the number of cups required for measurement is displayed
together with the assigned masses, see Figure 1-40.

b azz Info

Murmber of required cups : 3 Mazzes required : 44,4546

Figure 1-40. Mass Info — required cups and masses

15. Select the Calibration which is valid for the selected cups.

16. Click .
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Creating a Configuration

1-32

Interfaces Help

Device Active
Gamepork Active
Scripk Active
Comport Active
Fiberline Active
Gpib Fake

Comport Extended Active

Before operating, a Configuration containing the MAT 253 Interface
needs to be created in Isodat Configurator.

< To create a configuration for the basic unit of MAT 253

1. In the Isodat folder, double-click [ to open the Configurator

Configurator

tool.
2. Click the menu Interfaces.
3. Click Comport to set the port to Active.
4. Click Comport Extended to set the port to Active.
5. Click Fiberline to set the port to Active.

The Configurator opens showing a folder named
Isodat Configuration.iso, see Figure 1-41.

% lsodat Co nfiguration.iso - IsoConfigurator

File Edit Wew Options Interfaces Help

- EILE:

Configurations

| Jilsodat Configuration. iso!

Figure 1-41. Configurator showing Configurations

6. Select Edit > Add Configuration or click 7 to add a new
configuration.

Isodat by default automatically creates a new Configuration, named
New Conlfiguration, see Figure 1-42.

|ﬂ Isodat Configuration.iso - IsoConfigurator

File Edit Yiew Options Interfaces Help

19 e =¥ ?

Configurations

[ Isodat Canfiguration.isa

= & [New Configuration |

+-MS MAT 263

Figure 1-42. New Configuration
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Properties...

Visualisation Dialogs...

& Ccut Ctel+
Copy Ctrl+C
X Delete

Expand all

Collapse all

Rename

{38 Flemental Analyzer Sets - ConFlo WV

Thermo Fisher Scientific

Getting Started
Creating a Configuration

7. Right-click on New Configuration and select Rename in the

context menu.

8. Enter a name for the configuration, for example, MAT 253, see

Figure 1-43.

24 Isodat Configuration.iso - IsoConfigurator
File Edit View Options Interfaces Help

BHERL Y TR EI:

Configurations
| Isodat Configuration.iso

= b [MAT 259 ]

+ MS MAT 253

Figure 1-43. New Configuration for MAT 253

9. Click on the #-% symbol of MS to expand the complete MS tree,
see Figure 1-44.

#7 Isodat Configuralian.isa - Isocﬁnﬁguralor
Fil= Edit View Options Interfaces Help

QHE me @t =R

Configurabions

[_1 lsodat Configuiation.iso
=% MATZ)
= Scurce
= Cazpillary

Figure 1-44. New Configuration for MAT 253 expanded

10. Click the Elemental Analyzer Sets - ConFlo IV tab.

The available Elemental Analyzer Sets are displayed in the right pane,
see Figure 1-45:

# tsodat Configuration.iso - lsoConfig

Fis Edk View Options Interfaces Help

NOE =R e<t527

Conligueations: BB Dual Iried Sets Ly LC Sels fl GCC 111 Sets o
] Izodat Configueation iso 3 Eleenertal Anshoer St - ConFlo [V | @) Gos Berch Sets
5Ty, MaT 253  CorFlo IV + Flash EA (HF I)
= MS MAT 253 4 CorFlo IV + Flash HT (HE )
Source h CorFlo IV + Flash HT (HF 1) 4+ A-AS 3000 Liguid AS
Capley & CorFlo 1Y + Flash HT (HF 1) + TriPlus AS Liqud

i Corflo IV + TCEA (HFIT)

4 Corflo IV + TC EA (HF IT) + AI-AS 3000 Ligud AS
i Corflo IV + TC EA {HF IT) + PAL Liguid

&% CorFlo IV + Generic EA (HF I)

A ALAS 3000 Liwd A5

19 1rPhus AS Liuid

% PaL - Ligud

L1l Flash HT

(¥ Flash EA

Figure 1-45. Elemental Analyzer Sets

11. Click your Elemental Analyzer Set, for example,
ConFlo IV + Flash HT (HF1).
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12. Drag and drop it to Capillary port or Source port in the left pane,

see Figure 1-40.

24 Isodat Configuration.iso - lsoC

Flle Edt WView Options Interfaces Help

=i Source
= Capilary

|| 13}] _JB’ ?

Configurations EE Dual Inlet Sets h LCSets 28 GCCIHI Sets ]
[ Isodat Configuration s = Elemental Analyzer Sets - ConFlo IV @ Gas Bench Sels
= T MAT 253 £ ConFlo TV + Flash EA (HF Ty

= MS MAT 253 | Earin TV + Flash HT (HF T) |

£ ConFlo IV + Flash HT (HF 1) + AI-AS 3000 Liquid AS
£ ConFln IV + Flash HT (HF I + TriPlus AS Liquid

£ ConFlo IV + TCEA (HFID)

£ ConFlo IV + TCEA (HF IT) + AI-AS 3000 Liquid AS
£ ConFlo IV + TCEA (HF IT) + PAL Liquid

£ ConFlo IV + Generic EA (HF T}

A AL-AS 3000 Liquid A5

B9 Triflus A4S Liquid

8 PaL - Liquid

(7| Flash HT

[F|Flash EA

Figure 1-46. Add peripheral Elemental Analyzer Sets to Capillary

Figure 1-47 shows the new peripheral attached to the respective port:

27 Isodat Configuration.iso - lsoConfigurator

File Edit View Options Interfaces Help

Configurations
1 Isodat Configuration.iso
=T MAT 253
= MS MAT 253
« Source

]

= L& ConFlo IV Interface
[aB] Application Mode
“+ Sample Dilution Port
= LF
=-&d HF |
= -3 FlashHT Node
I= == Input
= [ Flash HT
« Sampler
=l HF Il
= = Reference Part
= Lk Reference Automatic
« Ref Extention
= Tngger Port

Figure 1-47. Peripheral added to Capillary

13. Close the Configurator window.
All settings are saved automatically.

14. Then create a method as described in “Creating a New Method” on

page 6-2.

15. Then create a sequence as shown in “Creating a New Sequence” on

page 6-3.
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Calibrating/Adjusting the System

To be able to work with your system, the whole system must be
adjusted/calibrated first. This is done mostly with the Instrument
Control tool of Isodat, see the following chapter:

*  “Instrument Control User Interface” on page 1-36

*  “Checking the Vacuum” on page 1-37

* “Introducing Gas to the Continuous Flow System” on page 1-40
* “Introducing Gas to the Dual Inlet System” on page 1-41

e “Mass Calibration” on page 1-44

*  “Crimp Adjustment” on page 1-51

*  “Bellows Calibration” on page 1-53

*  “Focusing” on page 1-56

Furthermore, Thermo Fisher Scientific provides the following functions
for focussing:

*  “Auto Focusing” on page 1-59

*  “Manual Focusing” on page 1-60
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Instrument Control User Interface

The Accessories toolbar 1 Figure 1-48 in is located at the top of the

panels:

-

[LI] File Scan Window Help

~u

b =
Mew Open
Accessories |

Ms

4 Instrument Control - [Scan [Untitled]]

QEGEIM - v ¥ ¥

High Voltage [KV] - Magnet {Stes]
1.348 11061
|| I

Hv [BEER. | Box [1.09f
vac [HEIE06 mt Trap [1.091

430 2194 m\ll

440 3194 m\vil

450 4194 m\/.

MS State PO®
Focus 253 L1
Emission 6

Trap Save...

Electron Ene Load... =
Extraction . = £
Shar Pass to Gasconfiguration 5
¥-Focus Autofocus... 2
X-Focus Sym. =
R-Plate 0.00 %

Y-Deflection 00%

Standard Editor..
Gas Configuration Editor..

if_‘ Ilntensity

+ MMass 4302[C2] MMass 44.00[C3]

50000

450004

X 250004

5

Labeled Components: 1=Accessories toolbar, 2=Hide button, 3=Pop out button, 4=Shrink button, b=Editors, 6=Redo

button, 7=Undo button, 8=Menu button, 9=Focus 253 context menu

Figure 1-48. Accessories toolbar and panel buttons
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page 1-56. A
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Checking the Vacuum
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The function available via the Accessories toolbar are listed in Table 1-1:

Table 1-1.

Icon

Accessories toolbar

Icon name

File search

Comment

Opens an Isodat File Search dialog
box. Enables you to search for Isodat
files.

Peak Centre

Starts the Peak Centering procedure.

Electronic offset

Opens an Electronic Offset dialog
box. Enables you to measure and/or
reset electronic offset.

Peak Centre

Starts the Peak Offset

electronics off.

ﬁ Offset Determination.
Autofocus Opens the Auto Focus dialog box.
’I Enables you to select the auto focus
. parameters and start the auto focus
procedure.
Calibrate Opens the Bellows Calibration Dialog
! Bellows Box. Enables you to start the
hardware or signal bellows
calibration.
..':_I High Voltage ON  Switches high voltage ON.
? High Voltage OFF  Switches high voltage OFF.
Source On Switches the entire source
*— electronics on.
| Source Off Switches the entire source

Once instrument the instrument is started you need to check the
vacuum quality. Checking the vacuum should be a part of daily routine.

+ To check the vacuum

1. In the Isodat folder, double-click "™ to open the Instrument
Control tool.
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Instrument Control opens showing the Scan window, see
Figure 1-49.

¥ tnstrument Control - [Scan [Untitled]]

0D & W & B 2 @

Haw Opan Pt Qptiong Help States Windows Edtons
e [ +] 18 [Tee - 1| =
QADER -+ %+ ! = =

] WM 1540[C]  EEMass 15TSIC]  EMass 1610(C4|
20000

High Voltage [KV] - Magnet [Steps]

1.348 5644 &
| =

WO e [ [
vac [EEER- mE FY r

154 2183mv [} -
157 31aamv [
161 4183mv il

4
Intarty e

veatecoen  N— H < H i 1 2 " 1)
¥-Dahesnen by IS Siza e
Einaed Loas £0%

0%
Finzet o Sy e ————

o - [T Detad
0 120200 12 e e s

B MAT 3EA e Y -y 02 .

Figure 1-49. Scan window of Instrument Control

The Scan Windows allows for different scans, for example, signal
over time, high vacuum over time, signal over magnet field, signal
over high voltage.

[ @ T seacoton » 4 002 .~ 2. In the Scan window, select the name of (hardware) configuration
from the drop-down list, for example, MAT 253 EA ConFlo IV.
Refer to “Creating a Configuration” on page 1-32 for details on
creating a configuration.

3. Select your gas configuration from the drop-down list, for example,
CO2.

1-38 MAT 253 Operating Manual (P/N 1149090, Revision A) Thermo Fisher Scientific



Thermo Fisher Scientific

4.

2

Getting Started
Calibrating/Adjusting the System

Check the quality of the vacuum, see Figure 1-50 for typical values.

Accessories | 1 x|

QEPRIIE » v ¥ ¥

- High Voltage [KV]- Magnet [Steps]

10.000 11228
N

W B e [ [

~Vac 6 mB| Fv SN0 sar

440 2179 mv |}
450 3179 mv i
46.0 4179 mV i

Labeled Components: 1=fore vacuum display, 2=high vacuum display

Figure 1-50. HV Source display in the MS panel

The MS tab in the Accessories panel displays the high vacuum in the
analyzer (Vac, see 2 in Figure 1-50) and the fore vacuum (FV, see 1
in Figure 1-50) values in mbar.

5. To monitor the vacuum with the scan feature, in the scan window
select Time for the X-axis and High Vacuum for the Y-axis.
6. Click |Options |.
The Scan Parameter window opens, see Figure 1-51.
Scan Parameter =4

ML & Basic

Scan

Range Pressure

Scan Time [] F00 Delay [¢] 10_1
0K I Cancel |

Figure 1-51. Scan Parameter window

7. Enter the desired Scan Time in seconds (usually 1 hour is sufficient)

and leave the Pressure Delay on the default value 0.1 s.

=

Click the startScan to start the scan.

Observe the High Vacuum signal for intermittent spikes and also for
absolute value.
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Typical pressure value after 24 hours pumping without any gas
supplied (needle valve closed or dual inlet with no gas) and no

heating of analyzer is 2 x 107 mbar or lower.

Introducing Gas to the Continuous Flow System

Following text describes the steps needed to introduce the helium flow
through the needle valve in the mass spectrometer at the time of
installation. You can also use the information below if you are starting
the instrument after a longer period of no use.

We assume the needle valve is closed and the capillaries are connected to
the needle valve. Typically reference and sample capillaries from
ConFlo IV are used. It is also recommended the system is under the
vacuum for more than 24 hours with the ion source heaters and the inlet
valve heaters on.

% To introduce gas to the Continuous Flow system

i
1. In the Isodat folder, double-click ™=t to open the Instrument
Control tool.

2. Check the vacuum level.
With the needle valve closed it should be in the range 1 to

5x 107 mbar.
3. Make sure the filament and high voltage are OFFE.

4. Make sure you have a flow of helium through all the capillaries
installed.
Refer to the correspondent operating or reference manual of the
connected peripheral.

5. Open the needle valve counter-clockwise 1/2 to 3/4 turn.

6. Wait a few minutes. Observe the high vacuum level.
You can do the time scan - high vacuum vs. time. As soon as the

vacuum is stable and the analyzer pressure is below 3.5 x 10 mbar
you can turn on the high voltage.

If this range is not reached (<3.5 x 10° mbar), most likely there is a
leak on the capillaries connected to the needle valve. Because of risk
of filament damage in such case you cannot turn on the high voltage
(blocked by Isodat). Close the needle valve and check the capillaries
from the peripheral or ConFlo IV to the needle valve and also check
the ferrule in the needle valve.
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Introducing Gas to the Dual Inlet System

Thermo Fisher Scientific

All the gas paths in the Dual Inlet system must be successively evacuated
prior to use.

% To introduce gas to the Dual Inlet system

1. In the Isodat folder, double-click "=t to open the Instrument
Control tool.

2. If the Dual Inlet panel is not shown, right-click next to the
Accessories icons to open the context menu, see Figure 1-52.

New Open Save : Print O;;t‘iJons Ht:.Ip
E Accessories | i x| |||
m ‘ @ 1‘i}l.l v %7 * ‘+C Administrate Panels...
MS (CR- 10

[V

Figure 1-52. Context menu Administrate Panels

3. Select Administrate Panels.
The Accessories dialog opens, see Figure 1-53.

Accessories ==

Dialog visibility

Dialog Visible
MS

MS State

Focus 253

ConFle Il lIl Intesface

Dual Inlet

Chbject Properties

ISL Scipts

File Browser

“’\‘\(IKQ(‘\

4 L1}

¥ Support Scrollbars

ok | Cancel |

Figure 1-53. Administrate Panel - Accessories dialog

4. In the Accessories dialog, click in the column Visible in the row
Dual Inlet to show the panel.

5. Click OK.

6. On the Dual Inlet panel, click the Pop out button [g] to open the

panel in a separate window, see Figure 1-54.
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The size of this window can now be adjusted and the content
dynamically changes with the size.

(-1}

H o o @@

Exkn Right

Intern Right

® | @

25
TA

19
TA

Vacuum Line Vacuum Line

Dual Inlet

Labeled Components: 1=valve to external gas supplies, 2=rough pump valve,
3=turbo pump valve, 4=valve to external gas supplies, 5=Login button

Figure 1-54. Dual Inlet system panel

7. Evacuate the Dual Inlet system and connected tubing from the
reference gas supply to the dual inlet with rough vacuum pump.
The valve on the external gas supply (see 1 and 4 in Figure 1-54)
needs to remain closed.

Commonly used reference gas supply is a 1-liter bottle with manual
valve regulator.

8. After evacuation, close the rough pump valve (see 2 in Figure 1-54).

9. Introduce the gas to the tubing. To do that, successively fill the
tubing, feed lines and the bellows with the gas from the gas reservoir.
Beginning at the outside, proceed stepwise from valve to valve
directed inward. It is not recommended to let the gas flow directly
into the source.

Thus, the gas finally enters the source. The intensity pattern
characteristic for CO, is displayed in the MS panel (see

Figure 1-55). The intensity for m/z 44 is smaller than the one on
m/z 45, which in turn is smaller than the one on m/z 46.
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Note Before starting a measurement, after pumping for 15 min, an
analyzer pressure between the lower 10 mbar and the upper 107 mbar
range should be reached. This pressure should even drop between the
lower 107 mbar and the upper 10® mbar range while pumping
continues for a longer time (if all valves are closed). If after 15 min of
pumping a pressure of x 10” mbar cannot be reached, a leak might be
the cause. As a safety measure, the cathode turns off at pressures above
3 x 107 mbar. A

10. Click # below Accessories in the Smart Isotope MS bar of

Instrument Control (see Figure 1-55) to turn on the ion source.

11. If you got a signal on all cups, click $ to perform a peak center.
The signal intensities should yield the pattern type shown in
Figure 1-55.

Accessories x

QABELIE > # %%

- High Voltage [KV]-~ Magnet [Steps]

10.000 11228
N

HY -‘ Box [104 2 (Trap [0
Vac [I0ERO0: ms Fv [SBE001T M
440 2179 mv i
450 3179 mv i}
460 4179 mV |}

Figure 1-55. Intensity pattern for CO,

12. If you do not see this pattern or if an error occurs during peak
center, perform a calibration using CO,,.

If you calibrated the IRMS before, a peak center may be sufficient.

Peak Center Principle: Only the HVDAC value (high voltage) is
changed in this subtle HVDAC scan. The magnet jumps to a certain
BDAC value specified, for example, 10145 BDAC steps. As a result, the
magnet exactly finds the peak of interest. The BDAC values of a
particular gas, for example 12071 BDAC steps in case of CO,, have first
and foremost been stored in the gas configuration, for example, CO2.
The peak center runs according to the BDAC values specified there. For
each mass, at least one peak center will be performed. Default value is
three peak centers for each mass.
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Mass Calibration

Mass Calibration Process

The mass calibration of MAT 253 is performed with Instrument
Control. It is assumed that the mass spectrometer is coupled either with
a Dual Inlet system or a ConFlo IV device to supply the required
reference gas.

When using a ConFlo IV interface, make sure the helium inlet pressure
is set to 1 bar and the CO, reference gas is set to 0.5 bar on the
respective gauge. The sample dilution should be set to maximum to
avoid any effects from the sample side of the ConFlo IV. See also
“Introducing Gas to the Continuous Flow System” on page 1-40.

When using a Dual Inlet system as the gas source for calibration, it is
required to fill one of the bellows with reference gas. See also
“Introducing Gas to the Dual Inlet System” on page 1-41.

During the mass calibration process, a mass scan over the selected mass
range is performed. The result is an approximate pattern of the gases
present in the mass spectrometer. MAT 253 offers a proposal of the
position of the gases. These positions need to be checked, adjusted and
accepted before the mass calibration can be finished.

Sometimes, the proposals for the mass peak positions are matching and
sometimes they are not. During the very first calibration, the proposals
usually must be corrected. The calibration masses are assigned to their

peaks by drag and drop, snapping the lines to the mass peaks.

Once the calibration is completed, it is important to perform the Peak
Centre Offset and pass on this Offset value to the Gasconfiguration PC
offset value.

Peak Centre Offset 4 performs the voltage scan. In a separate
window, the Peak Centre and the Offset value are displayed graphically.
It is possible to change the display with the mouse.

The Offset value changes the PC offset value in the Gasconfiguration
window.
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In the Figure 1-56 the Offset is 0 and the peak centre and the cursor

position are matching.

Peak Center, Offset Determination E|
Offset i}
J M Mass 4300 [C3] MAMaszs 44.00[C4] MAMaszs 46.00[C5]
:
50000 199
40000
3
& 20000
2
20000
10000+
a |
T T T T T T T T T
2407 208 200 2.00 3.01 3.02 3.03 3.04 2.05
High “altags [KW]
|
Scan ] | Cancel |

Figure 1-56. Peak center offset determination

% To perform a mass calibration

1. In the Isodat folder, double-click mmm o open the Instrument

Conikrol

Control tool.

2. Select hardware configuration and gas configuration as required for

the calibration, see Figure 1-57.

W U olume - =¢ Coz -

Figure 1-57. Hardware and gas configuration

Calibration is usually performed using CO, as reference gas, but it is
also possible to calibrate on other gases. If you want to use another
gas than CO,, make sure you know all the mass peaks that this gas

will produce in the source.
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3. Select Scan > Calibrate, see Figure 1-58.

#4 Instrument Control - [Scan [Unt
File Scam  ‘Window Help =iCalibur

Skart Chrl+R,
0O 2
Ml
Cpkions Chrl+O
e
Repeak
Calibrate. ..

Jump Calibration. ..

Figure 1-58. Scan menu Calibrate

A message window opens, see Figure 1-59.

i =

Instrument Control

' is open.

"_-. Make sure that the Reference Gas
"

Conkinue?

Figure 1-59. Message window to ensure that reference gas is opened

4. Make sure the reference gas is open and click Yes.
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5. In the Set Calibration Parameter window in the field Magnet,
enter 218 for Start [Steps] and 12000 for Stop [Steps] as a range
for the magnet scan, see Figure 1-60.

Set Calibration Parameter
Scan
& Basic
B azic Integration
Reverse Scan u Integration time: 0,100 5] -

Fredelay [z] 0

k agnet

Start [Steps] 2000
Stap [Steps] 12000

Step [Steps] 2

Delay time [ms]

Cahicel

Figure 1-60. Set Calibration Parameter window

6. Enter 2 for Step [Steps] to catch the correct peak height for the
various peaks, see Figure 1-60.

7. Confirm with OK.

A mass scan is started.
8. When the mass scan is finished, click Calibration.

&

Calibratio. .
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The calibration window opens, see Figure 1-61:

ai: | BOAC | Amghude] | [ OCww2 [ [+
5 g% 120 4328 576055 i & £
b B 280 7606 BNEH 5 = Shono oo
a 440 10112 S0000.00 800091 g 5 E
New Pont - = F=!
&
b4
“
- 0 00
_L a0 b0
Frsth Cal
2
200001
i
Irds
&
i
20000
0000 ¢
Lt 1] ot 00 ‘
l s 00
I Il 0
| ! w700 00
0| -A!L"-h T 1 -n-.VH;‘j.
7000

Labeled Components: 1=plot area, 2= calibration area

Figure 1-61. Proposal of peak positions

10.

The mass proposals in the calibration area 2 in Figure 1-61 shows
CO, masses at 44, 28, and 12 for the selected reference gas as well as
some water masses 16, 17, 18. The masses 12, 28 and 44 need to be
identified in order to proceed. A proposal about their position is
then offered. On demand, additional masses can be inserted into the
proposal list. If the positions do not match satisfactorily, they are
slightly moved later.

Click in the calibration area (2 in Figure 1-61) to activate it.

Double-click on Cup 3 above the plot area (1 in Figure 1-61) to
select the centre cup.
The display of the other cups changes as shown in Figure 1-62.

& Cup 2 - |Cup 3 & Cup 4

Figure 1-62. Cup 3 selected as center cup

11.

[
Click  Info to check your selection of masses for consistency.
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The curve in Figure 1-63 shows the quadratic dependance of the
magnetic field (proportional to mass units) generated by the current,
the latter given in steps of the DAC that controls the current in the
magnet:

Mass [Datton]
8 & 8 8 8 5 8 8

-
o

o
i

T T T T T T T
2000 4000 6000 S000 10000 42000 44000 16000

B-Dac [Steps]
oK |

Figure 1-63. Controlling mass proposals

12. Identify the masses 44, 28 and 12 in the plot area of the scan and

adjust the proposed values by dragging and dropping the vertical
lines to the correct value.

BN

13. When you finished the corrections, click Finish Cal.. .

The calibration takes approximately 15 min.

Isodat now attempts to scan the peaks in detail to determine the
exact positions on the magnet current scale. It is important to check
in the calibration window and peak list that the peak height shown
there matches the mass number selected.

Note After a successful calibration, the calibration window presents a

new picture where the mass position markers are no longer coincident

with the mass peaks. This is not an error but it reflects the magnet

hysteresis, a physical effect that is inherent to the magnet and can not be

avoided. A
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When the calibration process is finished, the Save Calibration
window opens automatically, see Figure 1-64:

Save Calibration @

B = ==
=B | 27| eIEt
M arne | HW | Operatar | Created -
09.06.08 MAT 253 060908 10:28:03
220408 MAT 253 0442208 11:28:0
A0.05.08 MAT 253 05/30/08 14: 2724
Air_calib_4thDec03 MAT 253 12/04/08 16:10:57
CO2_calib_dthDe... MAT 253 12/04/08 20:24:41
CO2 calb GtHDe... MAT 253 1206208 19:45:12 ¥
£ >
Lalibration Mame  |C02_calib_BthDecnd gave """""
[v Pass Calibration to the current G asconfiguration Cancel

Figure 1-64. Save Calibration window

14. Select the check box Pass Calibration to the current
Gasconfiguration.

15. Enter a Calibration Name.

16. Click Save.
The calibration is saved in the Isodat Calibration file (not as a single
file) and passed to the gas configuration. This particular gas
configuration is loaded with this particular calibration information.

. = . o
17. Click = sae in the system bar to save the calibration.
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The Save As window opens, see Figure 1-65.

£ save As
Save _in:I Calibration j p ck E-
Name : Size Type

_Q:‘_.i]CaIibrationZSB.cal 66 KB Calibratio

4 [ mnm ] b
e
Save as type: |Isodat Calibration [*.cal) ~| Cancel |

File narne:

Figure 1-65. Save As Calibration window

18. Enter the File name for the calibration.

19. Click Save.
The calibration is saved with the name entered. This file is not used
for the mass identification. It can be used for mass recalibration if
necessary.

Note Check the Gas Configuration Editor (refer to “Creating a Gas
Configuration” on page 1-28) for selected calibration.

It is possible to use the same calibration multiple times - for more than
one gas configuration. It is also possible to have several calibrations for
specific gas configuration. A

Crimp adjustment ensures an approximately constant and slight gas
flow into the source and in most cases ensures the same flow from both
bellows. Adjusting this flow is essential for high performance operation
of the Dual Inlet system and has to be done with utmost care. Crimp
adjustment is typically performed on CO2 and this procedure is
described below.
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At the time of installation the crimping is performed by the Thermo
Fisher Scientific field service engineer and there is no reason to change
it. However, after some time of operation it might be required to bake
the instrument and subsequently to control the crimping of the inlet
capillaries, see Figure 1-66.

Figure 1-66. Crimp adjustment

< To perform a crimp adjustment

. |
’-+
1. In the Isodat folder, double-click I”g{:gtmg”t to open the Instrument
Control tool.

2. Open the valves that connect the two bellows in the inlet system
(Figure 1-67) and pump out the dual inlet using the fore vacuum
and high vacuum pumps.

I Dual Inlet =]

s 18u©

-

Intem Right

"! 188.9

@ 1 @ 1T el @
2 @& | B

‘Wacuum Line Wacuum Line

3.4e-001 @
S

gl:tl
1

Dual Inlet

Figure 1-67. Visualization of Dual Inlet

3. Close the pumps.

4. Admit approximately 10 mbar of CO, into each bellows.
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5. Wait for at least 180 seconds to allow for equilibration of the gas.

6. Carefully adjust the crimps. The 10 mbar for CO, must yield 2 V
on mass 44.

7. In order to check the current signal level, switch the Change Over
Valve repeatedly between left and right bellows. Allow for the signal
to settle a few seconds before taking the reading. The difference
between the two inlet capillaries should be smaller than 50 mV.

Prior to a Dual Inlet acquisition, a bellows calibration must be
performed. It is presumed, that the source has been switched on and
focusing has been performed.

+ To start bellows calibration

1. In the Isodat folder, double-click I”éin;gjl”t to open the Instrument
Control tool.
The Scan window opens (see Figure 1-49).

2. Select a Dual Inlet configuration from the list of available
configurations that appears in the bottom left corner of the
Instrument Control window.

3. C(lick Calibrate Bellows in the Accessories toolbar.

4. Bellows calibration must be performed in two steps, continue with
“Step 1 - Hardware Calibration of Bellows” on page 1-53 and
“Step 2 - Signal Calibration of Bellows” on page 1-55.

Step 1 - Hardware Calibration of Bellows

Thermo Fisher Scientific

In hardware calibration, the bellows are completely opened (that is
100%) and closed again (that is 0% and these positions are stored). The
hardware calibration deletes any previous signal calibration. After
hardware calibration, the signal calibration “Step 2 - Signal Calibration
of Bellows” on page 1-55 must be performed.

Caution Hardware calibration must always be performed prior to signal
calibration! A
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% To perform hardware calibration of bellows

1. Select the Hardware radio button. See Figure 1-68.

Calibrate Bellows 3

* Hardware This Calibration will conwert the physical Proceed way in percentual Steps.
Itiz not possible to Acquire or move Bellows withaut this Calibration.

" Signal This Calibration creates a Formular to enable a fast adjust from Intensities
via Bellow movement.
Choose one of the available modes bellow:

i Cancel

Figure 1-68. Hardware radio button

2. Click OK.

The hardware calibration deletes the signal calibration. A message
window opens. See Figure 1-69.

Instrument Control

9 Bellow Hardware Calteation will delete the Beliow Signal Calbrabion. YYiou must calibeate the Signal after Finish the
* Hardware Calbration manual

Continue ?

Figure 1-69. Hardware calibration deletes signal calibration

3. Click Yes to continue.
The hardware calibration takes up to 3 minutes.

When the hardware calibration of the bellows is completed, a
message window opens, see Figure 1-70.

Instrument Control %]

r/'(! :\' Bellow Calibration complete !

Figure 1-70. Bellows calibration complete

4. Click OK.
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Step 2 - Signal Calibration of Bellows

Thermo Fisher Scientific

Note Signal calibration requires a signal intensity of at least 3 V with the
bellows opened at 100%. If signal calibration has not been performed,
the Diagnosis tests cannot be run. A

In signal calibration, the signal intensity is checked with partially
compressed bellows (at 25% and at 75%). Therefore, signal calibration
must always be performed after hardware calibration.

< To perform a signal calibration

1. In the Isodat folder, double-click I”gin;pgglnt to open the Instrument
Control tool.
The Scan window opens (see Figure 1-49).

2. Select a Dual Inlet configuration from the list of available
configurations at the bottom left corner of the Instrument Control
window.

3. Choose Calibrate Bellows in the Accessories toolbar.

Before starting signal calibration, an amount of gas must be let into
the bellows, which results in a pressure of about 10 to 20 mbar on
each side. This gas amount is necessary to obtain a certain signal
intensity. If the gas amount should be either too small (for example,
less than 10 mbar) or too large, warning messages will occur.

4. Select the Signal radio button. See Figure 1-71.

Calibrate Bellows X

" Hardware This Calibration will convert the physical Procesd way in percentual Steps,
It iz not possible ta Acquire ar move Bellows withaut this Calibration,

Thiz Calibration creates a Farmular to enable a fast adjust from Intensities
via Bellow movement.
Choose one of the available modes bellow:

ok | Cancel

Figure 1-71. Signal radio button

The signal intensity of the particular gas will be measured depending on
the bellows volume.

Without bellows calibration, Signal Pressure Adjustment and Diagnosis
tests will not be possible. After the bellows have been calibrated, you can
run the Diagnosis tests. For details, refer to “Diagnosis” on page 7-1.
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After performing Diagnosis tests, you can start a measurement (that is a
Dual Inlet acquisition). For details, refer to“Measurements” on

page 6-1.

Focusing
F

ocusing has to be performed:
to overcome the tiny remaining mechanical tolerances

to overcome the gradual degradation of the ion source (for example
due to metal deposition by sputtering)

to overcome the different ion-optical properties of various gases (for
example, for H, a slightly different focusing compared to CO, yields
better results).

to optimize the system for various applications (for example, reduce
or increase sensitivity, optimize linearity)

The obtained parameters which can be seen in the Focus window
Figure 1-72 are assigned to the respective gas configuration.
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Electron Energy |50 000V
Extraction
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Figure 1-72. Parameters on Focus window

Note Specific focus settings are recommended for each gas
configuration. A
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The function available via the context menu are listed in Table 1-2:

Table 1-2.

Icon

Save...
Load...

Pass to Gasconfiguration

Autofocus...

Context menu of the Focus 253 panel

Icon name Comment
Load Opens a Focus Settings document
(*.fcs).
Used to load saved parameters.
Save Saves the actual focus settings as
Focus Settings document (* fcs).
Used to save changed parameters.
Pass to Assigns the current focus settings to

Gasconfiguration

the active gas configuration. This
command replaces previously
assigned focus settings.

Autofocus

Opens the Auto Focus dialog box.
Enables you to select the autofocus
parameters and start the autofocus
procedure.

< To open the context menu

1. Right-click in the Focus 253 window or click the Menu button (8
Figure 1-48) to open the context menu (9 Figure 1-48).

2. See Table 1-2 for details on the context menu.

Each Focus parameter value of the Focus 253 panel can be adjusted
manually either continuously by clicking and dragging up or down or
with single clicks. A Single click changes the value according to the step
selected for this field with a right-click, see context menus in Table 1-3.

Table 1-3.

Context menu

Focus parameter

Focus 253 context menus on value side

T Edit

|vw stepo.oma
Step 0.1 mé&
Step 0.1 mé&

Emission

T Edit

| stepov
Step 0.5 Y
Step 1.0W
Step 2.0%

Trap
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1-58

Table 1-3.  Focus 253 context menus on value side, continued

Context menu Focus parameter
T e Electron Energy
| stepo.otov
Step 0,050 Y
Step 0,100 Y

T Edit Extraction
v Step0.05 % Shield

Step 0.50 % R-Plate

Step 1.00 %

Step 5.00 %

1514&| X-Focus

X-Focus Sym.
Y-Deflection
Y-Deflection Sym.
Einzel-Lens

Einzel-Lens Sym.

If you move the mouse over the values on the right side of the panel the
mouse changes its appearance according to the functionality available
(up and down arrows or a plus sign). If you selected Edit in the context
menu, the respective value can be typed in directly.

Note Refer to “Auto Focusing” on page 1-59 and “Manual Focusing” on
page 1-60 for details on performing focusing. A

% To edit Focus parameter values

Caution Only experiences users should perform manual focusing. A

1. In the Isodat folder, double-click "™ to open Instrument
Control.

2. In the focus 253 panel, move the mouse over the value to be
changed.
The mouse changes its appearance to arrows or a plus sign at the end
of the row.

3. When the plus sign shows, click once to change the value according
to the step selected in the context menu, see Table 1-3.

4. If you want to change the value continuously, click and drag the
mouse when the mouse shows the arrows.
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5. Right-click the value and select Edit from the context menu if you
wish to enter the new value directly.
As a parameter value increases, the colored part of its field grows.

To achieve maximum sensitivity, the extraction voltage (at maximum
intensity) must be set to zero. Because the acceleration out of the source
does not exist, more ions stay in the source. The number of molecules
per ion is lower. Many ions exist having different energies (secondary
ionization processes), providing a wide energy distribution.

To achieve maximum linearity, the extraction voltage prevailing at the
extraction lens must be increased. It extracts the ions out of the
ionization volume by acceleration. Additionally, the ions thus obtain a
direction. Therefore, fewer collisions between molecules and ions occur.

Linearity focusing must be performed here. While the extraction voltage
is increased, all other lenses are tuned until maximum intensity is
reached.

Note If linearity focusing is unsuccessful, change the Extraction value at
the Focus bar until the intensity pattern of CO, is satisfactory. A

The focus settings preset by the factory have been established on the
basis of a reasonable pattern. Each gas (for example CO,) has its own
pattern. Hence, gases differ with respect to theses patterns. The pattern
of a particular gas is always the same.

Note If Autofocus has not lead to the desired maximum intensity,
perform focusing manually. A

< To perform Auto Focusing

r

1. In the Isodat folder, double-click "=t to open Instrument
Control.

The Scan window opens (see Figure 1-49).
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2. Click W l to start Auto Focus.

The AutoFocus253 window opens, see Figure 1-73.

Isodat Object

‘ AutoFocus253

Preset

Control

Measuring Channel 1 :"
Irtegration Time 0.100[] ']
Minimum Step width 1
M asimum Step width 10
Wariable Potentials
Accelerating Voltage H
Electron Energy i
R-Plate W
Extraction H
Focus Voltage v
Y-Defl. Valtage I
Einzel Lens Voltage M

=8 X

Minium Delay Time [ms] 50
tarimum Delay Time [me] |500
Maimum lterations 3
Simulated Poti Turms 2
Enmission |
Trap i
Shield v
Focus Symmetry v
r-Diefl. Symmetny i

<l

Einzel Lens Spmmetry

Figure 1-73. Autofocus details

3. Click OK.

The default settings can usually be accepted. The potentials (see

Figure 1-72) are adjusted accordingly.

By deselecting one of the Variable Potentials you decrease the
possibilities of changing the signal. This is very useful for fine
tuning. If you know, for example, your desired focus voltage, you set
it manually and then in the Autofocus window deselect the Focus

Voltage option and perform the autofocus.

4. Save the focus settings or Pass to Gas Configuration (see

Table 1-2).

Manual Focusing

The instrument has been focused in Thermo Fisher Scientific factory
during the testing procedure you only need the fine tuning according to

your needs.

Caution Only experiences users should perform manual focusing. A

Caution Be careful! In case of doubt, preferably perform Autofocusing!
Manual Focusing and Autofocusing can also be performed in turn (for
example beginning with a coarse manual focusing that is followed by a

fine Autofocusing).
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All or only selected potentials might be varied. It may be advantageous
to set some potentials to default values, for example:

K2
0‘0

StartScan | 2 250004
£

Options

Trap to maximum
Electron energy to maximum
Emission to maximum or lower

Extraction to about 80% for linearity focusing

To perform manual focusing

-

In the Isodat folder, double-click "t to open Instrument
Control.

The Scan window opens (see Figure 1-49).

In the Scan window, select Tune Scan for i*ﬂ}m , see Figure 1-74.

A Tune scan reveals the course of intensity over time while changing
the parameters in the Focus window. It continues during the whole
focusing process.

3«?«. |Intensity j i‘!whima ﬂ 3“4&“ Tune Scan -

| MEMass 2703[C2] MMass 2200[C3]  EEMass 2897 [C4]
50000
45000

=] 40000+
Print 250004
B Eannnn-

£ 20000
15000
Ve 10000

50004
0

i
Jump

@

Figure 1-74. Selecting Tune Scan

3.

If you wish select a particular cup (for example, mass 44, mass 45 or
mass 46).

The intensity of this mass/cup will be monitored over time.

Change the values as described in “Editing Focus Parameter Values”
on page 1-57.

Save the focus settings or Pass to Gas Configuration. See
Table 1-2.
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Note For the Tune scan recommended here, it does not matter which
cup is used. Focusing aims at gaining the maximum intensity value
which is revealed by the Tune scan. In case of Dual Inlet, 100 mV
approximately correspond to 1 mbar. A
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Chapter 2 Analyzer

This chapter describes the analyzer of the MAT 253. It contains the
following topics:

*  “Overview” on page 2-2

*  “Gas Inlet” on page 2-5

*  “Ion Source” on page 2-6

*  “Ion Source Control Unit” on page 2-8
*  “Ion Deflection” on page 2-14

*  “Ion Detection — Collector System” on page 2-15
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Figure 2-1 shows the arrangement of the analyzer.

Differential
High Vacuum pamping Multi
Gauge # HD Element
collector Multi

Collector

HD Amplifier

lon source Housing

Gas Inlet
MEMCO
Amplifier Housing

Figure 2-1. Schematic view of instrument showing analyzer arrangement

The gaseous sample to be analyzed is fed into the ion source via the inlet
system. In the ion source, ions are generated in a high vacuum by the
impact of electrons. The ions are then accelerated to energies of up to
10 keV and focused by electrostatic lenses to form a beam.

The ion beam exits the ion source into the magnetic field through a slit
with a fixed width of 0.2 mm. It enters the magnetic field boundary at
an angle of 26.5° and traverses the 90° magnetic sector field. A part of
the ion beam exits at the same angle of 26.5°. See Figure 2-2.

multi element
collector

HD collector

from ion source

Figure 2-2. Schematics of ion path

MAT 253 Operating Manual (P/N 1149090, Revision A) Thermo Fisher Scientific



Thermo Fisher Scientific

Analyzer
Overview

Due to shaping and dimensions of the magnet, not only a focusing in
X-direction, but also in Y-direction is achieved. The refraction power
(X-direction) is half as much as compared to the same magnet without
shaping it. The focal length decreases and its value is the same for X-
and Y-direction. Consequently, mass dispersion increases compared to
the conventional arrangement, where the beam enters and exits the field
normal to the boundaries. Thus, the 23 c¢m radius system has the same
mass dispersion as the conventional 46 cm arrangement (where the
beam enters and exits the field normal to the boundaries with a sector

radius of 46 cm).

The magnetic sector field is generated by an electromagnet with a
maximum field strength of 0.75 T. It covers a mass range up to m/z 150
at full accelerating voltage. The mass setting is achieved by variating the
magnetic field strength and/or the accelerating voltage. The relation
between the mass number 72/z of the ions reaching the ion collector and
the magnetic field strength H is given by:

m/z = kMxH2

with z: elementary charge

2
ky = 3 ; 0 # const.
where
r Nominal radius of ion path (r = 23 cm = const.)
U Accelerating voltage (not constant)

Due to the variable accelerating voltage U, £, is also not a constant
value, but a function of U.

Example: For the special case of U = 10 kV, ky= 26.45 x 10° m*/V
results. A

The HD collectors are positioned in the middle of the flight tube due to
the small radius of deflection for the light H and D ions. The minimum
exit slit width is 2 mm and results in a resolution of:

= = 25 (10% valley)
Am

The collector slit widths for the universal (CNOS, MEMCO) or
user-tailored collectors are available in a range from 0.6 (for measuring
SE or Xe, for example) to 3.5 mm and result in a resolution of:

= 200 (10% valley) for 1.5 mm cups
Am
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Details on the various collector types are given in “lon Detection —
Collector System” on page 2-15.

The electronic units supply the analyzer system operating voltages and
control the analysis. They are described in detail in “lon Source Control
Unit” on page 2-8.

2-4 MAT 253 Operating Manual (P/N 1149090, Revision A) Thermo Fisher Scientific



Analyzer
Gas Inlet

Gas Inlet

Figure 2-3 shows the gas inlet system with several optional components:

6

Labeled Components: 1=changeover extension (optional), 2=differential
pump (optional), 3=turbomolecular vacuum pump, 4=needle valve with
heater, 5=changeover valve (only with Dual Inlet system), 6= actuator for
VISC

Figure 2-3. Source section gas inlet

The turbomolecular vacuum pump 3 is switched on at the main panel,
see ANALYZER PUMPS in Figure 1-9. All continuous flow peripherals
are connected to the needle valve 4. For dedicated continuous flow
peripherals Thermo Fisher Scientific recommends to use an additional
differential pump, see 1 in Figure 2-3.

The changeover valve 5 is the inlet for an optional Dual Inlet system,
refer to “Dual Inlet System (Optional)” on page 5-1. The changeover
extension 2 in Figure 2-3 can optionally be used to connect two Dual
Inlet systems. The actuator 6 in Figure 2-3 adjusts the conductance, as
described in “lon Source” on page 2-6.
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lon Source

The ion source of the MAT 253 is designed for high sensitivity (due to
high gas density) and linearity as well as low H;" production at the same
time. To ensure high sensitivity, the ion source is of gastight design. The
sample gas enters the ionization chamber through a ceramic tube and
leaves it only via small apertures. These are required as a passage for the
electron beam and the ions exiting into the analyzer.

The conductivity of these openings is much lower than the pumping
speed of the vacuum pumps. Thus, the pressure within the ionization
chamber is about 100 times higher than outside, which leads to high ion
yields. The ions are generated in the source by electron impact
ionization. The ionizing electrons are emitted by a thermionic cathode.
The emission current is held constant by the emission regulator unit.
Refer to “lon Source Control Unit” on page 2-8.

An additional feature is the Variable Ion Source Conductance (VISC),
or “Sulfur window”. With the VISC installed, the ion source
conductance can be varied from outside without breaking vacuum.

High conductance operation is advantageous for SO, analyses to reduce
memory effects and to achieve short idle times. A variable conductance
is also required to optimize the flow characteristics of carrier gas/sample
peak mixtures for dynamic inlet techniques, such as continuous flow
isotope ratio monitoring.

Two small permanent magnets are mounted to the ionization chamber
(see Figure 2-4 on page 2-7), generating a magnetic field parallel to the
electron beam. Due to the magnetic field, the electrons are moving
along spiral trajectories, which increases their probability in the
ionization volume. Thus, the probability to generate an ion with the aid
of one single electron increases.

The energy of the ionizing electrons is determined by the potential
difference between cathode and ionization chamber. It has a range
between 70 and 124 eV. The electron beam leaves the ionization
chamber via a small opening opposite to the cathode. It is collected in
the electron trap, which is held on a positive potential relative to the
ionization chamber. Extraction plates accelerate ions out of the
ionization chamber. The following lens system of different lenses focuses
the ion beam onto the source slit.

Mechanical tolerances might cause a slight out-of-axis deflection of the
ion beam. Some of the lenses of the system are half sections that are
insulated from each other. This construction allows for compensation by
applying different potentials to the halves of the lenses. See
“Connections to lon Source” on page 8-32 for details.
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Using Isodat, you can set continuous values for the ion accelerating
voltage. If it is changed, the lens potentials are changed proportionally
with the exception of those of the trap and cathode voltages.

Setting the accelerating voltage to lower values results in an
enhancement of the mass range beyond 150.

Example: A setting to 8.0 kV results in a mass range up to 190, whereas
a setting to 6.6 kV results in a mass range up to 230. A

The ion source is mounted on the front flange for easy maintenance.
Correct alignment of the ion source relative to the analyzer tube is
achieved by a mating surface with the analyzer head. See also Figure 2-4.
Details of the ion source, for example the feedthroughs and correlation
of lenses, are given in Chapter 8: “Technical Information”.

inlet system with changeover valve

sample admission valve

I bi I

standard admission valveH

bracket }»
ceramic tube /
analyzer housing /A

|
ionization chamber : }
| |

Figure 2-4. Coupling inlet system to ion source
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2-8

MAT 253 Operating Manual (P/N 1149090, Revision A)

Warning Electric Current. Danger of electric shock. Opening the
electronics cabinet is only allowed for maintenance purposes by
qualified personnel! A

Figure 2-5 shows the control panel at the front of the MAT 253:

POWER

HOST CONNECTION

TURBO PUMPS > 80%
MAIN PUMP ERROR &

SEC.PUMP ERROR &
HIGH VACUUM OK il .
TURBO PUMP > 80%

INLET

PUMPS INLET PUMP ERROR

ACCEL VOLTAGE ||
EMISSION [

Figure 2-5. Control panel at front of MAT 253

Table 2-1 summarizes a description of the ANALYZER PUMPS LEDs

at the control panel:

Table 2-1.  Control panel LEDs of ANALYZER PUMPS
LED Description
ANALYZER PUMPS Main pump (source pump) and secondary pump (differential
pump). They are both connected to a Fore Vacuum pump (for
example, #1 in Figure 2-10).
POWER turnson,  the power plug has been inserted into the socket
if the main switch has been switched on
the three fuses above the main switch have been
switched on.
HOST CONNECTION turns on if  IRMS and computer have been connected.
TURBO PUMPS >80%  turnsonif  the turbo pumps have reached 80% of their
rotational speed.
MAIN PUMP ERROR turns on if  an error at the main pump has occurred.
SEC. PUMP ERROR turnsonif  an error at the differential pump has occurred.
HIGH VACUUM 0K turnsonif  a pressure below 10°* mbar has been reached.

The penning can only start vacuum measurement
below this pressure.

Thermo Fisher Scientific
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Table 2-2 summarizes a description of the INLET PUMPS LEDs:

Table 2-2.  Control panel LEDs of the inlet system turbo pump

LED Description

TURBO PUMP >80%  turnsonif  the turbo pump has reached 80% of its rotational
speed.

INLET PUMP ERROR  turnsonif  an error at the inlet pumps has occurred.

ACCEL VOLTAGE turns on if  the acceleration voltage for the ion source has
been switched on.

EMISSION turns on if  the ion source has been switched on for emission.

Note ACCEL VOLTAGE and EMISSION can only be set via Isodat.

The other parameters can be set manually. A

* On the Smart Isotope MS toolbar, both high voltage and

emission can be switched on via these icons.
ol
T+

High voltage can be switched on and off via these icons.

For the turbo pump of the source, differential turbo pump, and turbo
pump of the inlet system the following applies:

e Ifa pump is off, the green LED blinks.

e Ifa pump is on, the green LED is on permanently. No information
is indicated about the rotational speed of the pump.

* Ifa pump did not start up, the red LED is on permanently.

Note For information on pump switches refer to “Pump Switches” on
page 1-10. A

Note For information on turbopump controls refer to “Turbopump
Controls” on page 3-5. A
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Figure 2-6 shows the rear panel and the main switch of the MAT 253:

0011

Labeled Components: 1=SUB D ports (five), 2=connections for power cables
of peripherals (four), 3=fuses, 4=main switch, b=power plug in socket

Figure 2-6. Rear panel of MAT 253

The control panel Figure 2-5 is located at the front of the instrument on
the top left corner (see Figure 1-1). The main switch 4 in Figure 2-6 is
located at the rear panel of the system.
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Figure 2-7 shows the main pump or source pump:

Labeled Components: 1=red LED, 2=green LED
Figure 2-7. Main pump

Figure 2-8 shows the secondary or differential pump:

Figure 2-8. Secondary pump

MAT 253 Operating Manual (P/N 1149090, Revision A) 2-11



Analyzer
lon Source Control Unit

The turbo pump of the inlet system, Figure 2-9, is connected to two
fore vacuum pumps (for example, #2 and #3 in Figure 2-10). It is
available only in case of Dual Inlet system and is located in the lower
section of the front panel of the cabinet under the bellows block.

Turbo pump of the
inlet system

Figure 2-9. Turbo pump of inlet system

Figure 2-10 shows the fore vacuum pumps.

Fore vacuum pump
(Analyzer,
for example #1)

Fore vacuum pump
(Dual Inlet,
for example #2)

Fore vacuum pump
(waste of Dual Inlet,
for example #3)

Figure 2-10. Fore vacuum pumps

Emission Regulator

The emission regulator controls the current that heats the cathode of the
ion source and is switched on by Isodat. The ionizing electron current,
that is emission current, can be selected via Isodat (maximum value:

1.5 mA). The cathode heating current is about 6 A. If the emission

regulator is activated, the Emission LED at the front panel of the
instrument turns on.
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The high voltage unit provides the ion accelerating voltage. A current
overload circuit switches off the high voltage supply, if the load current
exceeds 0.2 mA. A switch-off caused by an overload is indicated by the
green Accel Voltage LED located at the front panel which turns off.

Caution A switch-off of the high voltage unit in case of an overload is a
protective measure! You must perform troubleshooting: a short circuit in
the feed line of the source might have occurred (after cleaning or
reinserting the source, for example). Alternatively, after a longer time the
source might have become dirty and must be dismantled, cleaned and
finally reinserted. A

Before you start adjusting the potentials, make sure that you have:

* switched on the ion source by clicking the *— button on the Focus
toolbar in Isodat shown in Figure 2-11,

Smart Isotope MS

w440 2043y i
w|45.0 M0 j
w|46.0 4158w = j

Figure 2-11. Focus toolbar with button to switch on ion source

* switched on Tune Scan by selecting Scan > Tune in Isodat,

* admitted gas into the inlet system and a sufficient amount of gas to
the ion source. Refer to “Dual Inlet System (Optional)” on page 5-1
as well.

Focusing of the ion beam is performed via Isodat.
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Electromagnet

Magnet Current Regulator

This chapter describes the ion deflection system.

The magnetic field providing the ion deflection is generated by an
electromagnet with maximum field strength of 0.75 T. The selection of
the different masses is achieved by changing the magnetic field. In
addition, the covered mass range can be extended by continuously
varying the acceleration voltage.

The magnet current regulator provides the current required to generate
the electromagnetic field. For further information (for example the
schematics of the signal path regulating the magnet current), refer to
Chapter 4: “Electronic Devices”.

The relationship between magnet current and mass number is
determined and stored by means of the mass calibration procedure.
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This chapter describes the collector system of the ion deflection, see
Figure 2-12.

Labeled Components: 1=magnet, 2=vacuum chamber, 3=electronics for HD
collector

Figure 2-12. Magnet section with HD collector

Several configurations of ion collector systems are available, the
MEMCO and the universal CNOS collector system. It is also possible
to install user-tailored systems. For additional information, refer to
Chapter 8: “Technical Information”.

The collector system is installed in the collector system housing. See
Figure 2-1 on page 2-2. For HD isotope analysis, an optional collector
system with two Faraday collector cups and amplifiers is available. The
HD collector system has a separate housing, which is installed in the
center of the analyzer region (to be flanged to the flight tube).

Each collector cup has its own amplifier (compare universal

CNOS collector), and the feedback resistor of the amplifier can be
matched to the abundance of the isotope to be collected in this cup. See
Table 2-3.
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Each collector cup and its amplifier are connected to a
voltage-to-frequency converter (VFC). The amplifier and the VFC are
located on the preamplifier board. There are up to six VFCs available for
the MEMCO or CNOS collector system, and two VFCs for the

HD collector system. They are allotted to one of the eight counters, so
forming a measuring channel as shown in Figure 2-13.

| MEMCO cup amplifier VFC counter
| - | =1 - F—
| preampitfer board

Figure 2-13. Components forming a measurement channel

The converters transform the analog ion current signals into pulses.
These pulses are fed to counters for a preselected integration time. At
the end of each integration interval, the computer reads the number of
counts and calculates the ion current ratios. See Figure 2-14.

mass MEMCO amplifier VFC counter Digital Signal computer |
cup Processor (DSP)

co,

“ 4:}—>—|Z-—':|— |:, |:|

45 63— >—=H—[_—
o -
H HD collector cups

2

2 73—

>

Figure 2-14. Schematic of ion detection system

=
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Amplifier

The DC amplifiers have 100% inverse feedback. Their output voltage
(50 V maximum) is the product of the input current and a feedback
resistor. The feedback resistor has to match the abundance of the isotope
to be collected in the respective collector cup. See Figure 2-15.

Labeled Components: 1= amplifier electronics for CNOS collector, 2=vacuum
chamber

Figure 2-15. Collector and amplifier

Collector Cup

Each collector cup has its own amplifier and the feedback resistor of the
amplifier can be matched to the abundance of the isotope to be collected
in this cup. Each collector cup and its amplifier are connected to a
voltage-to-frequency converter (VFC). Up to ten amplifiers can be used
to support up to ten cups. They are allotted to one of the ten counters,
so forming a measuring channel as shown in Figure 2-16.

——F
—
|
amplifier 50 V divider 1/5 u/l current line driver
10V->4.4pA to
frequency

Figure 2-16. Components forming a Measuring Channel
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Additional Resistor

All amplifiers allow the addition of a second resistor to alter
amplification. The second resistor is added to the first resistor:

Lo_ 1

+ L
R R, R,

sum

Example: The first resistors of 102 Q is fixed. The additional second
resistor of 10'° ) is switchable. Two resistor values can be gained:

*  Only the first fixed resistor is employed, value 10"

*  The second resistor is added to the first. The sum total - according
to the equation given - with both resistors employed is 0.9 x 10'° Q.

Note It is not possible to switch between two resistors. A

Table 2-3 shows the resistance values to be used for the isotopes of the

different gases.

Table 2-3.  Values of feedback resistors matching natural abundance of
the listed isotopes

Gas m/z Resistor [(2] Capacity [pF]
H, 2 1x10° 150
3 1x10" 2
N, 28 3x 108 470
29 3% 10" 5
30 1x 10" 2
0, 32 3x 108 470
33 3x 10" 2
34 1x 10" 2
co, 44 3x 108 470
45 3% 10" 5
46 1x 10" 2
S0, 64 3x 108 470
66 1x10" 15
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Use the Smart Isotope MS bar of Isodat, Figure 2-17, to switch between
resistors. Clicking the respective icon changes between low resistance
and high resistance and vice versa.

Smart Isotope M5

Pae & Pae &
|10461 E 58611 |10461 5 58611

PRI el e > 440 2199 ---------
w460 | 3083 @ = w|460 |3076@m
w|(46.0 4039. w|46.0 4031'

Smart lsotope MS

Figure 2-17. Switching between resistors via Smart Isotope MS bar

To minimize the influence of environmental changes on the amplifier
stablhty, the amplifier housing is evacuated to a pressure below

10™* mbar. This is achieved by connecting the amplifier respectively its
housing to the fore vacuum pump of the inlet system, and then to the
side port of the turbomolecular pump.

The product R x C is approximately a constant equaling the time
constant of the amplifier. Usually, it amounts to 0.15 to 0.2 s.

Caution Never touch the surface of the high ohmic switchable resistors!
Already a slight touch of a fingertip would contaminate the resistors
resulting in signal instability. If you nevertheless accidentally once
touched them, clean them using alcohol. A

The collector systems (see Figure 2-18) cover the mass range from 1 to
150 m/z at 10 kV accelerating voltage, allowing a resolution of
m/Ams= 200 (10% valley) with 1.5 mm cups.

collector
slit
ions | Zz S
e T N \)/ ~ |
--"7--':: 3333 -::—E;—'—l -------------- to amplifier

secondary electron
suppression shield

Figure 2-18. Design of Faraday collector cup

Owing to the high dispersion of the analyzer system, the distance
between the collectors is extremely large (for example

approximatelyl0 mm between masses 44 and 45). Thus, it was possible
to design the Faraday collectors as deep, shielded buckets with
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integrated secondary electron suppression shields. See Figure 2-18. As a
result, effects that might degrade the ion current measurement are
eliminated.

MEMCO Collector System

The MEMCO (Multi Element Multi COllector) collector system
comprises three to six identical cups. The 3-cup version, Figure 2-19,
allows simultaneous measurement of two isotope ratios from the same

sample, for example *C/"*C and "*0/'°O of CO.,.

|
| I F—-

\
Y VY

Figure 2-19. Design of 3-cup MEMCO

This way, it is not necessary to break vacuum to alter the positions of the
cups. As with the 3-cup version, simultaneous measurement of two
isotope ratios of the same gas can be performed.

Note Different gases may jointly use one cup in order to reduce the total
number of cup measuring channels. A
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The cup configuration installed on your MAT 253 system is shown on
the Collector Configuration Sheet supplied with your instrument. See
example in Figure 2-20. The sheet can also be requested from Thermo
Fisher Scientific (Bremen).

-

ThermoFisher _ , Dats: oai22000
SCIENTIFIC MAT 253 Collector Configuration = geaes 25082008
Customer: Institute 5 - Cup-Collector

Principle Investigator Info

city Universal CNOS

Country
Order-No.: 99999999 Service-No.  SN09999G
Cup width: 3.4 / 5,4mm slit width: 1.5/ 3,5 mm; maximal position: +/-30 mm MEMCOS5_UNI_v5, 16.08.2005 JRK 24.07.2008

Slid Width 35 1.5 1.5 1.5 35

Cup No. 1 2 3 4 5

Ampl. Channel 1 2 3 < 5

Gases/ coz, 44 45 46

Masses N2/CO, 28 29 30
NO, 30 3 32
02, 32 33 34
s02, 64 66

Resistors coz, JE+8 3E+10 1E+11

(Ohm) N2/CO, 3E+8 3E+11 1E+11

NO, IE+E 3E+H11 3E+11
02, 3E+8 3E+10 1E+10
502, IE+E 1E+10

Figure 2-20. Example of Collector Configuration Sheet for MAT 253

Thermo Fisher Scientific

The universal CNOS collector system is suitable for the measurement of

N,, O,, CO,, and SO,.

This collector consists of five individually shielded deep Faraday cups.
The central small cup is combined with two pairs of differing cups. Each
pair comprises a small cup on the inner side and a wide cup on the outer
side.

The cup configuration is automatically switched by Isodat. The resistors
are changed and adjusted automatically by Isodat. See Table 2-3 on
page 2-18.

The CNOS collector system can be accessed together with the optional
HD collector system during one experiment (for background checks, for
example).
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The HD collector system is a dual Faraday collector assembly for
hydrogen isotope measurement on a same ion path, operating in parallel
to the MEMCO or universal CNOS collector systems. The

HD collector is located in the middle of the analyzer tube and covers the
mass range from 1.5 to 14. The HD collector cups are designed like
those of the MEMCO system.



Chapter3 Vacuum System

This chapter describes the vacuum system of the MAT 253 system. It
contains the following topics:

*  “Pumping System” on page 3-2
*  “Vacuum System Control Unit” on page 3-4
*  “Turbomolecular Pumps” on page 3-8

* “Pirani Gauge (Optional)” on page 3-9
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Pumping System

The MAT 253 is supplied with two optional pumping systems. The
instrument is equipped either with or without a differential pumping
system:

* The standard version comes with a turbomolecular pump to
evacuate the analyzer system at a rate of 210 L/s (TMH262 of
Pfeiffer, see Figure 3-1). The required fore vacuum is provided by a
rotary pump rated at 5 m’/h (DUOO05 of Pfeiffer, see Figure 3-1).

* The optional differential pumping system with an additional
turbomolecular pump improves the vacuum in the analyzer system
(see Figure 3-1) of the instrument. This improvement is required to
reduce the high portion of helium carrier gas of peripherals such as
an Elemental Analyzer or a GC. The results are better abundance
sensitivity, better peak shape and improved signal to background
ratio at high ion source pressures. Figure 3-1 schematically shows
the differential pumping system.

ionization gauge

differential aperture
(optional)

turbomolecular turbomolecular pump
pump TMH262 TMHO71

roughing pump
DU0O005

Figure 3-1. Schematic of differential pumping system

3-port valve

A vacuum lock or flow restriction separates the ion source section
from the analyzer region. The additional turbomolecular pump
evacuates the analyzer region at a rate of 60 L/s (TMHO071P of
Pfeiffer, see Figure 3-1).

The required fore vacuum for both pumps is provided by a rotary
pump rated at 5 m’/h (DUO005 of Pfeiffer, see Figure 3-1).
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The inlet system is pre-evacuated by a fore vacuum pump rated at

1.3 m°/h (DUO 2.5 of Pfeiffer). The turbomolecular pump

(TMH 071P of Pfeiffer) backed by a fore vacuum pump (DUO 2.5 of
Pfeiffer) is used to provide high vacuum conditions in the inlet system.
For more information, refer to “Turbomolecular Pumps” on page 3-8.
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Vacuum System Control Unit

The high vacuum of the pumping system is monitored by a Penning
vacuum gauge which is attached to the left side of the ion source
housing. The fore vacuum is controlled by a Pirani vacuum gauge
located in the inlet system.

Vacuum in Amplifier Housing

To improve the stability of the amplifiers, the amplifier housings can be
evacuated.

If the MAT 253 has an HD collector system installed, separate 3-port
valves for the HD amplifier housing (bottom) and the

MEMCO amplifier housing (top) are available. They are located at the
right side of the IRMS. See Figure 3-2.

Figure 3-2.  3-port valves for HD amplifier housing and MEMCO amplifier
housing

Note Each amplifier housing has to be evacuated separately. A
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PUMPS

Vacuum System
Vacuum System Control Unit

< To evacuate the amplifier housings

1. Turn the control knob of the 3-port valve (Figure 3-3)
anti-clockwise from 0 to FV.

[ ——— 1. Control knob
| /'t.- ~ 1

/

:'-v nv:li

/ |

" /
.\\---M?:-_-/ )

Figure 3-3. 3-port valve

2. After approximately 30 min, turn the control knob clockwise from
FV to HV. The housing is evacuated.

3. Before exchanging resistors on the amplifier, turn the control knob
clockwise from HV to Vent. After having vented the housing, the
cover can be removed.

4. In case of a pump breakdown, restart the turbo pump by pressing
the pump switch twice.

Figure 3-4 shows the control panel with the switches and LEDs of the
analyzer pumps and the inlet pumps.

ANALYZER POWER

PUM
LS HOST CONNECTION

| © | TURBO PUMPS > 80%
MAIN PUMP ERROR

SEC. PUMP ERROR

HIGH VACUUM OK

TURBO PUMP > 80%
INLET PUMP ERROR
ACCEL VOLTAGE
EMISSION

Figure 3-4.  Control panel with pump switches and LEDs

The ANALYZER PUMPS switch starts the pumping system, that is the
turbomolecular pumps and the fore vacuum pump for the analyzer
system.

MAT 253 Operating Manual (P/N 1149090, Revision A) 35



Vacuum System
Vacuum System Control Unit

The INLET PUMPS switch starts the turbomolecular pump and the

fore vacuum pump for the inlet system.

Note For information on pump switches, refer to “Pump Switches” on
page 1-10. A

Note For information on the ion source control unit, refer to “Ton
Source Control Unit” on page 2-8. A

The LEDs are on when the turbomolecular pumps reach 50% of their
nominal rotational speed. A green LED indicates proper function of the
respective system part. A red LED indicates an error in the respective
system part.

Note If the vacuum system works properly, the red LEDs are off. In case
of problems, for example a high vacuum > 10 mbar, the ion source will
be switched off automatically. a

Table 3-1 summarizes the meaning of the LEDs of the control panel.

Table 3-1.  LEDs at control panel

Pump LED Description
Power indicates the supply of main voltage
Host Connection indicates that the DSP program located on

the DSP/PCI card on the computer is started

If the LED is off with Isodat started, no
connection between IRMS and computer has
been established.

ANALYZER Turbo Pumps > 80% indicates that the turbomolecular pumps of
PUMPS the analyzer have reached more than 80% of
their nominal rotational speed
Main Pump Error indicates an error of the analyzer main pump
Sec Pump Error indicates an error of the secondary analyzer

turbomolecular pump

In case the instrument is not equipped with a
differential pumping system, this LED is not
functional.

High Vacuum OK indicates that the vacuum has fallen below
the set point of the Penning gauge

The ion source can only be switched on
when this LED is on.
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Vacuum System
Vacuum System Control Unit

Table 3-1.  LEDs at control panel, continued

Pump LED

Description

INLET PUMPS Turbo Pump > 80% indicates that the turbomolecular pump of

the inlet system has reached more than 80%
of its nominal rotational speed

Inlet Pump Error indicates an error of the inlet turbomolecular
pump

Accel Voltage is on when high voltage is provided to the
ion source

Emission is only on when the filament of the ion

source operates

If either one of the green vacuum control LEDs is not on or one of the
red LEDs is on, the instrument should be checked immediately.
Table 3-2 summarizes information for troubleshooting of the LEDs at

the control panel.

Table 3-2.  Troublesh

LED on/off
High Vacuum OK LED off

ooting for LEDs at control panel

Comment for troubleshooting

There might be a leak in the system.
There might be a malfunction of the Penning gauge.

Too much background for m/z 28 and/or m/z 40 is measured
in the mass spectrometer.

Accel Voltage LED on
Emission LED off

The cathode might be burned out. For checking and removal
of the filament, refer to Chapter 8: “Technical Information”.

Accel Voltage LED off
Emission LED on

High voltage is tripped when the current exceeds 0.2 mA.
This may be caused either by sparking or by a short circuit in
the source or the connections to the source.

Accel Voltage LED off
Emission LED off

The ion source is not switched on. Reset and switch on the
jon source via Isodat.
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Turbomolecular Pumps

Turbomolecular pump work completely mechanically by rotor disks
imparting momentum to the gas molecules. Baffles or cryogenic traps
are not necessary for retention of pump fluid vapors. The vacuum
system is roughed by rotary pumps through the turbomolecular pumps.
Furthermore, the turbomolecular pumps are started at atmospheric
pressure. Hence, this arrangement also obviates the need for a high
vacuum pump valve. Thus, the rated capacity of pump speed is available
without restriction at the connecting flange of the source housing.

Because the molecular pump principle works in the molecular flow
region only, the turbomolecular pumps require a fore vacuum pump.
This pump is roughing the vacuum system through the turbomolecular
pump down to the upper limit of the turbomolecular pump operating
range.

The turbomolecular pumps installed in the instrument are air-cooled. In
case of a mains failure, there is a delayed venting provided by a vent
valve. When starting the turbomolecular pump, the vent valve is closed
immediately. After stopping (by mains failure or switch-off), delayed
venting is performed. The vent valve remains open until the next start
cycle of the electronic unit. In absence of electric power, the valve is
open.

For details regarding function and design of the turbomolecular pumps,
refer to the operating manual of the manufacturer.

Control Electronics and Power Supply

Each turbomolecular pump has an integrated control electronics and
power supply. The pumps are started by the switches at the control
panel. In addition to the LEDs on the control panel, several LEDs for
error indication are directly attached to the turbomolecular pumps. See
Figure 2-7 on page 2-11. In case of an error, refer to the operating
instructions of the pump manufacturer.
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Vacuum System
Pirani Gauge (Optional)

The Pirani gauge monitors the fore vacuum pressure within the mass
spectrometer. In case the customers upgrades the MAT 253 with the
Pirani gauge, it is installed by a Thermo Fisher Scientific field service
engineer. The installation is done vertically to minimize contamination
with oil.

The optional Dual Inlet system contains a Pirani gauge to monitor fore
vacuum pressure within the Dual Inlet system. Refer to “Dual Inlet
System (Optional)” on page 5-1 for details.

Isodat supports the Pirani gauge with SP 3.0.0.64 or higher. If the Pirani
gauge has been purchased separately, the system software needs to be
reset to identify the Pirani gauge, see for example Figure 3-12.

Resetting Mass Spectrometer

Thermo Fisher Scientific

Caution Upon reset of the mass spectrometer all configurations
including the cup settings are deleted. Remember the settings for later
reconfiguration. A

% To reset the mass spectrometer

1. Double-click L4

Configurator

to open the Configurator tool.

2. Select Edit > Reset Isotope MS, see Figure 3-5.

Add Configuration...

Advanced mode

Cup Settings...

Reset Isotope MS k

Figure 3-5. Selecting Reset Isotope MS
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IsoConfigurator

L Reset Instrument
7
You will loose all Configurations!
Continue?
[ Yes I [ No ]

Figure 3-6. Reset deletes all configurations

3. Confirm with Yes to continue the reset. See Figure 3-6.

Select Isotope MS

- PI——

Select the MS attached ta this Computer
Hosilable looiope MS Type:

MS MsS Ms

PEERY Dela'¥ Plz  Delta Flus =P

Ms

Deka Plus
Advartage

[ ok ][ came |

%]

Figure 3-7. Selecting MAT 253 as mass spectrometer

4. Select your mass spectrometer, MAT 253, for example. See

Figure 3-7.
5. Click OK.

The Optional Hardware window opens, see Figure 3-8.

| ForeVacuum

Optional Hardware E\

Figure 3-8.  Selecting Pirani gauge

6. Click ForeVacuum.

7. Click OK.

The Cup Settings window opens, see Figure 3-9.
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Vacuum System
Pirani Gauge (Optional)

< To configure cup settings and gas configuration

Note The default cup configuration installed on your MAT 253 system
is shown on the Collector Configuration Sheet supplied with your
instrument. The Collector Configuration Sheet can also be requested
from Thermo Fisher Scientific (Bremen). A

Cup Settings R|

Indicate the installed cups,
Indicate cups for peak center.
Select the resistors attached.

& | i} | 7 Resistor [Ohm]
Cup 1 v 1e+009 -
Cup2 v le+008 -
Cup 3 v | v | 2et010 -
Cup 4 v 1e+011 -
Cup 5 v te+011 -
Cup 8 v Te+012 -
Cup7 v 12+010 -
Cup8 v | v | 1ev012 -
Cup® v 1e+002 -
Cup 10 v | v | tet012 =

Figure 3-9. Default cup settings

1. Check the cup settings. Confirm with OK.
The Gas Configuration Editor opens, see Figure 3-10.

Gas Configuration Editor E|
9@ x
Add Delete
' Configurations | |
Name | Cup1 | Cup2 | Cup3 | Cup4 | Cup5 | Calibration Ratio Groups | Magnet | PC-Offset
co2 44 45 48 Cument [Default] w| CO2 11081 |0
N2 28 29 30 Cument [Default] w| N2 8204 0
co 28 |29 |0 Cument [Defsult] w| CO 8204 |0
H2 2 Cument [Default] w| H2 1200 (o0
Mass Info
Number of required cups : - Masses required : -
[Save&l:lnse” Cancel ]

Figure 3-10. Default gas configurations in Gas Configuration Editor

2. Check the individual gas configurations.

3. Click [Eaztomg).

You are informed that your mass spectrometer has been reset.
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Pirani Gauge in MS Panel

4. 'To shut down Isodat and thereby complete the process of resetting
the mass spectrometer, confirm with OK. See Figure 3-11.

IsoConfigurator M

\il) Spectrometer Reset.

Press Ok to shut down and complete reset!

Figure 3-11. Shutdown of Isodat to complete reset

The Pirani gauge is shown in the MS panel of the Acquisition mode (or
Instrument Control) of Isodat, see Figure 3-12.

If the Pirani gauge has previously been selected (see Figure 3-8), it will
be symbolized as FV in the MS panel of the Accessories toolbar. The
current value of the fore vacuum is monitored there. See arrow in
Figure 3-12.

= - High Voltage [KV]— Magnet [Steps]

4 1.348 11061
| E—

HV . !lﬂﬂx | et ‘.T-ra 11 ] 2
OB e

AL T EH"

vac [EISEE007 mBa Fv [2I5EN
430 2055 mv [
440 3055mv
450 4055 mv [

MS

Figure 3-12. MS panel if a Pirani gauge is available
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chapter 4 Electronic Devices

This chapter describes the electronic devices of the MAT 253. It

contains the following topics:
*  “Overview” on page 4-2
*  “Plug and Measure” on page 4-4

e  “Data Acquisition” on page 4-7
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Electronic Devices
Overview

Overview

Various electronic installations are required to carry out the procedures

of the MAT 253. These comprise the following boards:
* Power Distribution
* Internal & External Inlet Controller (Plug & Measure Adapter)

* Data Acquisition (data logger, groundplane, preamplifier board,
55 V power supply)

* Jon Source Controller (emission regulator, high voltage potential
controller, high voltage supply, bus controller)

* Magnet Current Regulator

e DEL-PCI Controller

Note The electronics of the MAT 253 mass spectrometer contains
complicated and numerous circuits. Therefore, only qualified and
skilled electronics engineers should perform servicing. It is
recommended to call for the Thermo Fisher Scientific service, if
servicing is required. It is further recommended to use Thermo Fisher
Scientific spare parts only, because many parts are specially selected.
When replacing fuses, only use the correct type. Before calling the
Thermo Fisher Scientific service, try to localize the defect. A precise
description of the defect will ease repair and reduce costs. A

Warning High Voltage! Opening the electronics cabinet is only allowed
for maintenance purposes by qualified personnel. Be careful when
removing the protective covers from plugs, cables and other parts. A
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Electronic Devices
Overview

Most of the electronic boards are parts of the electronics cabinet that is
located on the rear side of the IRMS. This section describes the basic
structure of the electronics equipment. Figure 4-1 shows the electronics

cabinet of the MAT 253.

Labeled Components: 1=power supply 55 V, VFC and amplifier, 2=external inlet controller, 3=power distribution,
4=power supply 24 V, 5=magnet current regulator, 6=data logger

Figure 4-1. Electronics cabinet of MAT 253

Selected boards, which are located in the electronics cabinet as well as in
other parts of the MAT 253, will be described in the following sections.
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Plug and Measure

Each peripheral device has its own plug and measure code. This code is
encoded either in the cable to the device or in a plug and measure
adapter.

Each peripheral device can be connected to any of the five SUB D ports
(up to five devices simultaneously). The instrument recognizes the kind
of peripheral device and the SUB D port used for it automatically, when
a configuration requires this device. Otherwise (when the device cable is
unplugged accidentally, for example), an error message will be displayed.

Plug and Measure Adapter (PNM Adapter)

The plug and measure adapter (pnm adapter), Figure 4-2, is used for
connecting the peripherals. It has been pre-configured by Thermo
Fisher Scientific for a defined option (ConFlo III, for example). A
supplementary reconfiguration by the user is not recommended. The
plug and measure adapter is connected to one of the five identical
SUB D ports at the rear panel of the IRMS. The peripheral is then
connected to the IRMS via the bottom port of the pnm adapter.

The peripherals are identified by the settings of the turn switches and
the jumpers. The turn switches are used to specify the pnm-ID for the
peripheral (for example, for ConFlo III set S1 to 2). The jumpers are
also used to identify the kind of peripheral that is connected to the
IRMS. If indicated, the lowest two contacts of the plug socket at the
pnm adapter, that is either socket J3 or J2, are cut short from the outside
of the pnm adapter.

T Switch
31

I3

8 0
-] B &
4
o B a

wofd b u_qo-.uq;.

Fumper s : : : [ 1 EES :::—
T

22 kg‘g g e

Cable to 8 e
ConFlo III
[~ b

i

Side view:
pnm-adapter t
configured J
for ConFlo III 12 Switch To SUB D port

S2

Figure 4-2. Plug and measure adapter (pnm adapter)
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Note Some external options are connected to the SUB D ports without
using the plug and measure adapter. A

Grounding Cable for Peripherals

Those peripheral devices which are operated by using a plug and
measure adapter, have to be connected to the IRMS with a grounding
cable. It is not necessary however, for peripheral devices which already
run using a new cable (PreCon, GP Interface, for example).

The peripheral is connected with a green-yellow PE cable to the IRMS.
The grounding contact is a screw at the right side of the main switch at
the lower part of the electronics cabinet. See arrow in Figure 4-3.

Figure 4-3.  Grounding bolt right to main switch

Configuring Plug and Measure Devices

Internal options: each option has a dedicated plug socket (with the
exception of the tube cracker second bank). The software recognizes
whether an option is connected to that socket or not.

External options: peripheral devices. Five SUB D ports are located at the
rear side of the instrument. The option is recognized, because it is
encoded with a pnm-ID. The electronics recognizes that there is an
option connected to a certain port and which kind of option it is.

Table 4-1 shows the peripherals and some important parameters.

Table 4-1.  Peripherals and pnm-IDs
Peripheral pnm-ID Second ID Jumper pin 9/10 New cable

ConFlo Il 0x02 0x03 J3

GCC 1/ 0x04 0x05 J3

GasBench 0x08 0x09

PreCon 0x0A 0x0B Yes
Acid Pump 0x18 0x19 J2

GC/GP 0x10 0x10 Yes
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Table 4-1.  Peripherals and pnm-IDs, continued

Peripheral pnm-ID Second ID Jumper pin 9/10 New cable

Dual Inlet

MP1

MP2

TC1

TC2 0x12 0x13

* pnm-ID: by switches inside the pnm-adapter or by shortcuts inside
the cable

* 2nd ID: if two instruments of the same type are installed

* Jumper pin 9/10: if indicated, the lowest two contacts of the plug
socket at the pnm-adapter, that is either socket J3 or J2, are cut short
(from the outside of the pnm-adapter).

* New cable: no pnm-adapter. Instead, it is necessary to exchange the
cable.

Note The Tube Cracker (TC) second bank is applied to two ports of the
inlet board for external option. Therefore, it has a pnm number. A
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Data Acquisition

Amplifier and VFC

Thermo Fisher Scientific

Electronic Devices
Data Acquisition

Several boards are involved in the data acquisition process. They are
described in the following sections.

Caution The amplifiers might be damaged when they are exchanged
while the power supply is switched on! A

For each of the eight acquisition channels, a preamplifier board

(P/N 2041880, shown in Figure 4-4) is attached to the groundplane. It
carries the amplifier extended by a resistor switch as well as the
voltage-to-frequency converter (VFC). Here, the signals coming from
the cups are amplified and converted and then transferred to the
counters.

3 RiatJ7
ClatJ6

R2atJ8
Clal9

Labeled Components: 1=VFC, 2=amplifier, 3=setting of time constant,
4=jumper to disconnect amplifier and VFC (for service purposes)

Figure 4-4. Preamplifier board
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Exchanging the Amplifier

4-8 MAT 253 Operating Manual (P/N 1149090, Revision A)

When working with the amplifier, take care of the spanner clamp. It
must be fixed at the flange beneath the amplifier housing and closed. See
Figure 4-5.

Amplifier lid

Spanner clamp

Figure 4-5. Bottom side of amplifier housing

Note If the spanner clamp is not fixed, attach it to the flange before
continuing your work. This ensures that the amplifier cover can be
removed without stripping the amplifier groundplane with the
preamplifier boards from the collector. a

% To disassemble the amplifier

1. Control whether the spanner clamp fits correctly.

2. Remove the amplifier lid.

3. Remove each preamplifier board from the groundplane separately
and mark its position.

4. Unclip the spanner clamp by tearing or pressing it slightly.

5. 1If the amplifier bottom has to be removed totally, unfix the data
cable and the vacuum tube.

< To assemble the amplifier again
1. Position the open spanner clamp on the flange.
2. Attach the data cable and the vacuum tube to the amplifier bottom.

3. Place the amplifier bottom precisely upon the flange and secure it
with the spanner clamp.

Thermo Fisher Scientific
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Electronic Devices
Data Acquisition

4. Carefully re-insert the preamplifier boards upon the corresponding
contact pin of the collector and the port of the groundplane (as it
was arranged before).

Caution Remove the plug of the 55 V power supply before you re-insert
the preamplifier board on the groundplane. A damage may be caused
when the preamplifier board is not exactly positioned on the
corresponding contact pin. A

5. Secure the preamplifier boards by screws.

6. Put on the amplifier lid again.
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chapter 5 Dual Inlet System (Optional)

Thermo Fisher Scientific

This chapter describes the Dual Inlet system. It contains the following
topics:

“General Description” on page 5-2
“Valve System” on page 5-4
“Changeover Valve” on page 5-6
“Multiport” on page 5-8

“Microvolume” on page 5-10

MAT 253 Operating Manual (P/N 1149090, Revision A)
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Dual Inlet System (Optional)
General Description

General Description

The Dual Inlet system of the MAT 253 isotope ratio mass spectrometer
has a symmetric design to allow alternating measurements of a sample
and a standard gas.

For instruments equipped with a Dual Inlet system, the configuration is
identical for the sample side and the standard side. This enables a
balanced flow. Each inlet side has two ports and a variable volume
(bellows) with the respective inlet capillary leading to the changeover
valve, see Figure 5-1. For very small samples, a Microvolume with its
own capillary is installed.

1 g,
= I 7 i i / Dual inlet vaeuum Line
I I ] /® =200 @
" " S .
T
[ ( Trap
- 7\ -2 b - -200°C
4 @ Refill
W @ Cosling

ch
il Set

Vaghum Line 179.8 Dual Inlet

g = :

N L _177.2 :

{, . Z

\ ‘ k!
| J/ \ ) - - , |
{\ \ -\\ ={\ \

Extern Left Sxzern Right

// -
\\ %

T === =
25 19
VA VA
Vacuum Line Vacuum Line

2.3e-001 ?
— A\
©

Figure 5-1. Schematics of Dual Inlet system in Isodat

DI VP MV

Before measurements can be performed and results be compared, equal
gas conditions — such as pressure and flow — must be provided for both
sample and standard gas to obtain a balanced ion beam intensity.
Pressure adjustment for sample and standard gas is performed in
reservoirs (bellows) adjustable in volume.
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Dual Inlet System (Optional)
General Description

These variable volumes are bellows that are operated by
software-controlled motors. An automated procedure balances the
volumes so that the ion beam intensity of a selected mass attains a preset
value. Balancing of the volumes can also be performed manually. The
bellows are adjustable from about 3.5 mL to 40 mL each. Figure 5-2
shows the Dual Inlet system in Isodat.

[ E

183

Intern Left

Extern Left Extern Right

25
VA

Vacuum Line | Vacuum Line

2.8e-001 '
o | i

Figure 5-2. Dual Inlet system in |sodat

Precise isotope ratio determination via Dual Inlet requires a stable gas
flow into the ion source. To obtain this, bellows balancing (Pressure
Adjust in Isodat) of both sides is essential. If sample gas flows into the
ion source, an equal amount of a standard gas is evacuated
simultaneously by the vacuum line pump system or vice versa. The flow
conditions thus remain identical during measurement.

Flow conditions are also matched by adjusting the flow resistance
through the capillaries to the ion source. The flow resistance is set to
equal conditions by crimping the capillaries in front of the inlet port of
the changeover valve.

The crimps of the capillaries are factory-set, but must be set anew when
a capillary is replaced. How to crimp a capillary to a specific flow
resistance is described in “Heating Inlet Capillaries” on page 7-60 and
“Replacing an Inlet Capillary” on page 7-62.

The variable volumes adjust the pressure for larger samples

(> 50 bar x pL). Very small samples, as low as 5 bar x pL, can be
analyzed using the optional Microvolume inlet. For more details, refer
to “Microvolume” on page 5-10.

To avoid any condensation, to remove impurities or to measure SO,, the
Inlet system including the changeover valve and the ion source housing

can be heated up to 80 °C.
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Valve System

Valve System

The inlet system is operated by pneumatic valves with a nominal closing
pressure of 4 bar. The compressed air is supplied either by an optional
compressor attached to the mass spectrometer or by a user-supplied
pressure air line.

The metal valves are equipped with gold gaskets and gold seats acting on
knife edges. Up to six valves are machined into one monoblock, thus
considerably reducing the volume in plumbing as well as possible
leakage of the installation. This type of valve blocks is used throughout
all inlet modules. For plumbing, the valve blocks are fitted with

1/4-in Swagelok® connectors. Compressed air is fed to the pneumatically
operated valves by solenoid valves. These are controlled by dedicated
electronics linked to the computer via a data bus. Figure 5-3
schematically shows a double valve block.

Figure 5-3. Schematic of double valve block

Four of the solenoid three-way valves are located on a manifold block.
See Figure 5-4. The solenoid valves are operated with a voltage of 24 V.
The voltage is supplied by one of the inlet boards. The solenoid valves
are normally open, and the working condition is signaled by a red LED
located on the printed board.

air supply J1
] ° A solenoid
pneumatic valves = valve
|
[ma| o H
= i
= LED

Figure 5-4. Manifold block with four solenoid valves
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Valve System

In case of a power failure, all solenoid valves open automatically. Thus,
the pneumatic valves close avoiding contamination of the inlet system.
Figure 5-5 shows the driver board with distributor function.

Figure 5-5. Driver board with distributor function

Note Both inlet system and options are arranged on the inlet board for
the internal options. Only two further cables connect the remaining
electronics to the board (control line and power supply). A
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Changeover Valve

Changeover Valve

This section describes the changeover valve.

Basic Module of Changeover Valve

The basic module of a changeover valve, Figure 5-6, consists of a single
block attached to the analyzer housing and accepts the coupling of

capillaries for sample and standard gas. The changeover valve is operated
automatically by Isodat or manually via the monitor display of the inlet

schematic.
(¢} o|(|0 ©
to wasteline pump ]:@

o ©||® ©
Q

O O O
-

Figure 5-6. Basic module of changeover valve block

capillary crimp
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Dual Inlet System (Optional)
Changeover Valve

An extension module may be added to the changeover valve as an
option. The extension module is flanged to the changeover valve by
1/4-in Swagelok connectors, see Figure 5-7.

@@60@6

=il

L L

=i

Figure 5-7.  Extension module attached to basic module of changeover
valve

The extension module provides two additional inlet ports allowing the
coupling of further inlet system options, for example a carbonate
system. To monitor and operate the extended changeover valve, the
respective Isodat routine must be activated.
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Multiport

Multiport

The Multiport is a sample manifold inlet system consisting of one or
two banks of 10 ports each. It may be optionally equipped with tube
crackers. When using the Multiport as an inlet system, it is connected
directly to the sample side of the inlet system (Intern Left in Figure 5-2).

The valves of the Multiport are operated the same way as the
components of the Dual Inlet system, that is either automatically by
Isodat or manually via the monitor display. To monitor and operate the
Multiport valve system on screen, the respective Isodat routine has to be
activated. Figure 5-8 shows the schematic of a Multiport in Isodat.

PP WP IS
» A A &

Vacuum Line 21 5 ‘ Dual Inlet

Figure 5-8. Multiport schematic in Isodat
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Dual Inlet System (Optional)
Multiport

Figure 5-9 shows a Dual Inlet system with Multiport and Microvolume
in Isodat. Measurement using a Multiport as an inlet system is described
in “Dual Inlet Measurement Including Multiport” on page 6-24.

[

i .ls] _178.7 “%‘
L0 -l
25 19
VA VA
Vacuum Line 2.48—001 : A { Vacuum Line

Figure 5-9. Dual Inlet system with Multiport and Microvolume
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Microvolume

Microvolume

The Microvolume (or “cold finger”) is an optional inlet module for very
small samples and may be installed in combination with a Dual Inlet
system or a Multiport. In both cases, the Microvolume is connected to
the left port (Intern Left in Figure 5-2) of the Dual Inlet system.

Figure 5-10 shows its schematic in Isodat.

Inlet Vacuum Lin |
Trap
-200°C
) Refill
() Cooling
- Change
over Set

Figure 5-10. Microvolume schematic in Isodat

A Microvolume consists of a “cold finger”, a valve block, an autocool
unit and a separate capillary. This capillary leads directly to the
changeover valve of the system. Figure 5-11 shows parts of a
Microvolume to be inserted into an autocool unit:

2

Labeled Components: 1=cold finger, 2=gasket (gold), 3=washer, 4=copper rod,
b=fitting

Figure 5-11. Parts of Microvolume to be inserted into autocool unit
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Dual Inlet System (Optional)
Microvolume

The total volume in front of the capillary crimp, that is “cold finger”
volume plus the connections including the capillary, is about 250 L.
Due to the viscous flow conditions, which require a pressure of at least
15 mbar in front of the capillary, a sample of 5 to 50 barxpL. must be
concentrated into a small volume.

The “cold finger” volume can be reduced for even smaller samples by
inserting small steel spheres. The concentration in a Microvolume is
performed by freezing the small sample using liquid nitrogen and
expanding it again by subsequent heating.

Two different types of Microvolumes can be used depending on the gas
to be measured. For CO, a smaller Microvolume is required, and for N,
a larger one is used. The larger one contains a molecular sieve to freeze
out N, at liquid nitrogen temperature.

The valves of the Microvolume are operated in the same way as the

other components of the Dual Inlet system, that is either automatically
via Isodat or manually via monitor display. Using the autocool unit the
temperature can be set individually within a range of about -180 °C and

+155 °C.

The temperature of the autocool unit, which cools the “cold finger”, can
be set via the Microvolume control of Isodat (that is via the
Microvolume part of the Instrument tab). Refer to “Dual Inlet
Measurement Including Microvolume” on page 6-34. A temperature
range between -180 °C and +155 °C can be covered.

The time to get from +50 °C down to -180 °C is less than 2 min. The
time to get from -180 °C up to +50 °C is about 1 min.

The Microvolume fits into a thermal contact pipe attached to the lid of
a Dewar vessel. The Dewar vessel contains liquid nitrogen. An electrical
heater element, a temperature sensor and a cascade arrangement of three
small bowls are fitted to the contact pipe. See Figure 5-12.
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Dual Inlet System (Optional)
Microvolume

All parts of the assembly are made of a material of high thermal
conductivity and are placed in close thermal contact to each other.
Thus, a quick changeover from one temperature to another is provided.
To heat the Microvolume to a defined temperature the heater element is
activated. The heating phase is controlled by the temperature sensor.
The three thermistors, #7 in Figure 5-12, are Pt 100 resistors, that is
100 €L

MAXIMUM LEVEL

MINIMUM LEVEL

Labeled Components: 1=temperature sensor, 2=thermal contact pipe,
3=cascaded arrangement of bowls, 4=hood and standpipe, b=immersed
heater element, 6=heater element, 7=level sensor with three thermistors

Figure 5-12. Schematic of autocool unit

To cool the Microvolume, another electrical heater element immersed in
liquid nitrogen is activated and causes both evaporation and agitation.
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Safety Instructions
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o

Dual Inlet System (Optional)
Microvolume

Above the heater element, a funnel-shaped hood of a standpipe is
positioned, which leads to the uppermost bowl of the cascaded
arrangement. This arrangement enables about one droplet of liquid
nitrogen per second to be carried by the stream of evaporated nitrogen.

Small holes in the bottom of the bowls yield a constant trickle of liquid
nitrogen back into the Dewar vessel, and the continuous flow of liquid

nitrogen rapidly cools down the Microvolume. By suitable balancing of
the liquid nitrogen flow and heating the Microvolume, any temperature
within the range can be attained.

Due to the very small quantity of liquid nitrogen held in the cascaded
bowl arrangement, the Microvolume temperature rises very quickly
when the immersion heater is switched off and the pipe heater is
switched on. A constant liquid nitrogen level in the Dewar vessel is
maintained by means of the liquid nitrogen refill device.

This section describes the autocool refill device.

Note Safety First! Make sure that only authorized and fully trained
operators use this equipment and that they are fully familiar with these
safety notes. A

Before operating the autocool refill device, carefully read these notes as
well as the handling instructions of the manufacturer.

Warning Cold Liquid. The autocool refill device contains extremely
cold liquid gas. Careless handling might cause severe personal injury
including frostbite. Only use the cryogenic liquid specified on the label
on the autocool refill device. a

Wear protective clothing when operating this equipment, including face
shield. Do not overfill or tilt the autocool refill device. Prevent spills. A

Wear protective clothing when operating this equipment, including
protective gloves. Do not overfill or tilt the autocool refill device.
Prevent spills. A
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Microvolume

General Remarks

Warning Toxic Gases. Use the autocool refill device only in
well-ventilated areas. Poor ventilation might cause suffocation. Follow
correct First Aid procedures. If gas was inhaled, remove victim to fresh
air. If necessary, give artificial respiration and seek medical assistance
immediately. A

The autocool refill device shown in Figure 5-13 provides a constant level
of liquid nitrogen in the Dewar vessel of the autocool unit. It consists of
a Dewar vessel of 75 L or 25 L capacity and is equipped with the safety
devices, valves and pressure gauges required for safely handling liquid
nitrogen.

liquid fill and refill valve IN 12)
decant valve located on

power

level indicator distribution

pressure gauge

electronic
| CONtrol board

relief valve &
burst membrane

pressure control
regulator

Trycock/vent valve

gas use valve
pressure
raising valve

pressure
raising tube

level sensor

dewar of a
autocool unit

Figure 5-13. Schematic of autocool refill device

The transfer line to the Dewar vessel of the autocool unit is controlled
by a solenoid-operated refill valve (N 12). The refill valve (N 12) is
directly connected to the liquid fill and decant valve of the autocool
refill device.

The autocool refill device is activated by a level sensor installed in the
Dewar vessel of the autocool unit. The level sensor consists of three
sensing thermistors, one each for the maximum, the minimum and the
alert level.

The power distribution board of the autocool refill device evaluates the
signals of the sensors and activates the refill valve (N 12) to start or to
end the nitrogen transfer.
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Working Principle of Autocool Refill Device

The transfer of liquid nitrogen is affected by a pressure build-up in the

self-pressurizing Dewar vessel of the autocool refill device. The pressure
builds up by vaporization of liquid nitrogen in a coiled pressure raising
tube located in the vacuum interspace of the Dewar vessel when the gas
vent valve is closed and the pressure raising valve is opened.

A pressure gauge monitors the pressure. A pressure of 0.35 bar (5 psi)
should be sufficient to transfer liquid nitrogen. A pressure of 0.7 bar
(10 psi) will transfer liquid at about 10 L/min. A higher pressure is not
necessary and even wasteful.

As soon as a preset pressure is reached, the pressure regulator installed in
the circulation cuts the flow through the coiled pressure raising tube.
The working pressure can be set to an optimal level using the pressure
regulator.

The blow-off valve is set to a limit of about 1.5 bar. An additional burst
membrane prevents from building up a dangerous pressure. The gas
vent valve allows bleeding excessive pressure, if necessary. The function
schematic of the autocool refill device is shown in Figure 5-13. The 75 L
Dewar vessel is equipped with a level indicator monitoring the liquid
nitrogen content.

Maintenance of Autocool Refill Device

Thermo Fisher Scientific

Hardly any routine maintenance is required. However, the components
of the autocool refill device should be regularly checked for damage or
freeze-up. If it is necessary to dry and clean items or to replace them,
make sure that they are thoroughly degreased and dried, because
moisture or lubricants will freeze at cryogenic temperatures. Do not use
thread-sealing compounds. Use PTFE tape, for example Teflon®, or
other approved oxygen-safe compounds instead.

Occasionally, the pressure should be increased up to the relief valve
setting to ensure satisfactory functioning of this safety device.

% To set the pressure control regulator
1. Loosen the hexagon locking nut below the adjusting screw.
2. Turn the adjusting screw counter-clockwise to set to zero.

3. Close the vent valve and liquid valve and open the pressure raising
valve.

4. Turn the adjusting screw clockwise to increase the vessel pressure
until gas escapes through the vent hole. Turn the adjusting screw
counter-clockwise again until gas stops escaping through the vent

hole.
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5. The pressure is now set. Tighten the locking nut to prevent further
turning or tampering of the adjusting screw.

Checking Liquid Nitrogen Evaporation Rate

Operating Instructions

If you suspect that the evaporation rate of the autocool refill device is
excessive, mark down the decrease of the liquid nitrogen level for some
time.

< To check the loss rate

1. Close the pressure raising valve.

2. Open the Trycock/vent valve.

3. After the contents are fully vented down to atmospheric pressure,

measure the boil-off rate using a simple flow meter.

Note The normal boil-off rate for nitrogen is 1 L/min for gas, that is
about 2 L of liquid nitrogen per day. a

The reason for a higher rate might be an abnormal cold or frost
formation at the lower dished end of the outer casing, which should be
removed.

As a quick reference, the arrangement of valves for filling, dispensing
and storage of liquid nitrogen is given in Table 5-1. See Figure 5-13 as
well.

Table 5-1.  Valve arrangement for liquid nitrogen supply

Operation Liquidfilland Gasuse  Pressure Trycock/vent
decantvalve valve raising valve  valve

filling liquid open closed closed open

dispensing liquid open closed open closed

gas withdrawal closed open open closed

short term storage closed closed open closed

long term storage closed closed closed open

Before using the Microvolume, check the content of the autocool refill
device.

< Iffilling is required
1. Open the Trycock/vent valve.

2. Close the pressure raising valve.
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3. Close the gas use valve.
4. Fill via the opened liquid fill and decant valve.

After having checked the autocool refill device, first fill the Dewar vessel
of the autocool unit with liquid nitrogen roughly to the required level.

< To enable the automated and computer-controlled refill operation

1. Check the pipe connection leading to the Dewar vessel of the
autocool unit.

2. Close the gas vent valve.
3. Open the liquid fill and decant valve.
4. Open the pressure raising valve.

The autocool refill device is now connected to the Dewar vessel of the
Microvolume via the opened liquid fill and decant valve. The flow is
controlled via the refill valve N12. The pressure raising valve may be
closed when the working pressure is reached, or it may remain open,
provided the pressure regulator has been set to a suitable working
pressure.

Reference Gas Refill (Standard Refill)

When working with a Multiport inlet system, a reference gas refill may
be necessary in order to avoid running out of reference gas during
measurements. Reference gas refill provides the reference gas supply to
the inlet system. Reference gas refill is a hardware option.

It consists of a metal tank with a capacity of approximately 5 L with a
manual valve connected via a capillary to one of the inlet ports on the
standard side. See Figure 5-14. With the reference gas refill selected, the
standard side of the inlet system is completely pumped out before it is
filled again for the next measurement sequence.

crimping piece

capilla /
P Wﬁ —>» toinlet port

manual valve

e
metal tank 1

Figure 5-14. Schematic of reference gas refill
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The reference gas refill is by default connected to the Intern Right port,
see Figure 5-15.

To create a configuration containing reference gas refill, at Dual Inlet
Sets select the predefined Dual Inlet + Multi-port + Reference Refill
device. See Figure 5-15, left. Then, drag it to the source. See

Figure 5-15, right.

2 [ETOual Inet i .
3 ::gua:::el + HDovig + A2006 S ol EHN Intesn

= ual Inlet + HDevice + ampler : : : A R L
B |E EDual Inlet + MicroVolume BIRRC } Fcference Fieli
S (8 FDual Inlet + Multiport (=)= Intern Left

|EE |5 FDual Inlet + Multiport + Buffered Refill i i Multiport 10
E #Dual Inlet + Multiport + MicroVolume : .
ﬁ 1 :Dual Inlet + Multiport + Reference Refill ==l Extem thht
N i Entern Left

- Capillary
Figure 5-15. Creating a configuration containing reference gas refill

When creating a new method note the Instrument tab in the method
window. See Figure 5-16 for the default values.

Instrument | Peripherals | Evaluation@CD2 | Printou@CO2 |

Expenment Classical Aquistion
Configuration Reference Refil
Commenit
Gasconfiguration |co2 = |
SoqisionScipt  [ooat i Q
Isotope MS
Integration Time [ms] | 8.000(s] -
Peak Center
Delay Settngs Cup Selection
Fre center delay [s] |15_ - - [ Pre Analysic Cup3 a

Post center delay [¢] [15

Reference Redil
Pump Dverlay Time [2] |10 Refil Time [z] B0
FV Theeshold [mBar] [Ifl_DE HY Pump Time [z] 6o

Figure 5-16. Reference gas refill on Instrument tab of method
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If reference gas refill is to be used in the sequence, the row for the sample
must be selected ./ in the Reference Refill column. See Figure 5-17.

Figure 5-17. Sequence for reference gas refill

MAT 253 Operating Manual (P/N 1149090, Revision A)

Fow 2 |0, | B | Reference Refill | Multiport Inlet | Identifier 1 | Methed

1 TARYA RS W Sample 1 w| Lab. gas Multipot+Reference Refillmet =
2 v W Sample 2 w| Lab. gas MultiporttReference Refillmet =
2 vy vy Sample® w| Lab. gas tfultiport+Reference Refillmet W
4 vy vy Sampled w| Lab. gas tultiport+Reference Refillmet =
- v W Sample5 | Lab. gas MultiporttReference Refillmet -
(<] v vy Sampled | Lab. gas hfultiportt Reference Refillmet »
7 v o Sample 7 w| Lab. gas Multipor+Reference Refillmet =
£ v ¥4 Sample g | Lab. gas Multiport+Reference Refillmet =
a v W Sampled w| Lab. gas Multiport+Reference Refillmet =
10 v W Sample 10 | Lab. gas hultiport+Reference Refillmet =

5-19



Dual Inlet System (Optional)
Microvolume

5-20 MAT 253 Operating Manual (P/N 1149090, Revision A) Thermo Fisher Scientific



chapter 6 Measurements

This chapter outlines how to perform different kinds of sample
measurements. It contains the following topics:

*  “Preparing Measurement” on page 6-2

*  “Continuous Flow Measurement” on page 6-6

*  “Zero Enrichment (Standard On/Off Test)” on page 6-7

*  “Simple Dual Inlet Measurement” on page 6-11

*  “Dual Inlet Measurement Including Multiport” on page 6-24

*  “Dual Inlet Measurement Including Microvolume” on page 6-34

*  “Dual Inlet Measurement Including Multiport and Microvolume”

on page 6-54

*  “Dual Inlet Measurement Including H-Device and Autosampler
A200S” on page 6-65

*  “Basic Procedures Before Measurement” on page 6-77
*  “Viewing Results in the Acquisition Window” on page 6-92

*  “Excel Export of Results” on page 6-98
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Preparing Measurement

Before starting measurement you must perform the following steps:
* “Creating a Gas Configuration” on page 1-28

e “Creating a Configuration” on page 1-32

* “Creating a New Method” on page 6-2

*  “Creating a New Sequence” on page 6-3

Prior to defining a new gas configuration, ensure the connected IRMS
has the cups set for the simultaneous detection of masses 44, 45 and 46
and mass calibration for these cups has already been performed.

For a measurement, a new gas configuration has to be created for the

masses 44 (2C'°0'°0), 45 (*C°0'°0) and 46 (**C'°O*0).

The Dual Inlet application software allows fully automated isotope ratio
determination of different elements of bulk samples (C, N, O, §). All

parameters relevant for data acquisition of a sample are stored in a

Method.

There are two different ways to access a Method or a Sequence:

*  Selecting a predefined Method and Sequence using the File Browser
or

* Creating a new Method and Sequence on your own.

Selecting a predefined Method and Sequence is the usual way described
in detail for the different measurement types, see “Creating a New
Method” on page 6-2 and “Creating a New Sequence” on page 6-3.

Creating a New Method

R
“0

To create a new method

1. In the Isodat folder, double-click to open the Acquisition

Acquisition

tool.

= 2. Open the Dual Inlet module.

]
[Gust et =l 3. Select the configuration for your application (for example Dual
Inlet).
[Coz _ﬂ‘ 4. Select the gas configuration, for example CO2.
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O

Click the New button.

—
— (N |
i

Click the pjathad icon.
The example values and parameters in the tabbed pages Instrument,
Peripherals, Evaluation, Printout and Dyn. Externals of the new

Method can be accepted.

ci [l

The Save As window opens.
Enter a name for the method.

Click Save.

After having defined a new Method, you can create a new Sequence.

0,
*

To create a new sequence

In the Isodat folder, double-click

L. saaen t0 open the Acquisition
tool.
O
2. Click the New button.
=

3. Double-click the 5equence icon.
4. Define the number of samples (for example: 3). See Figure 6-1.
Sequence Properties E3 I

Number of Samples |3 vI
0K [ Cancel |

Figure 6-1.  Defining the number of samples

Thermo Fisher Scientific
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5. Edit the Sequence List. See Figure 6-2.

Line ﬁ-_‘ =% | Identifier 1 Method
1 v v v
2 VI iv|v
3 vIiv|v

Figure 6-2. Editing the Sequence List

6. Check & to perform a peak center prior to measurement.

7. Check ¥ to perform a pressure adjustment.

8. Check =% to perform a background measurement.

9. Edit text in column Identifier 1 to identify the sample.

10. Select a IRMS Method for each sample, for example CO2.met.

g
11. Click the ﬂ‘ button.

12. Enter a File name with the extension .seq, for example CO2.seq, see

Figure 6-3.

DAFINNIGANMSODAT NTAglobalUser\Dual Inl. ASequence

oave it |e'j Sequence j ﬁl
LAC02_zero left.seq _AN2_zer0.5eq

TAHD_ze0.56q 1502.5eq

:,A. Microvolume _only.seq

| MicroVolume. seq

:,«; Multiport.seq
| Multiport+MicroVolume. seq

File name: |E‘02.seq Save

Save as type: ISequence (*seq) E‘ Cancel

Figure 6-3. Saving a sequence
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13. Click Save.
The Options dialog opens, see Figure 6-4.

Figure 6-4. Defining sequence parameters

14. Select parameters for Results.
15. Select parameters for Printout.
16. Select parameters for Sequence Scripts.

17. Click OK to start Sequence acquisition.
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Continuous Flow Measurement

Continuous flow measurement is described in detail in the operating
manuals of Thermo Fisher Scientific IRMS peripherals, for example, LC
IsoLink, Gasbench II and ConFlo IV. Refer to these operating manuals
for description on continuous measurement.
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Zero Enrichment (Standard On/Off Test)

The description is intended for users with working experience with the
Dual Inlet system, the Dual Inlet devices and with IRMS. It is
recommended to perform a simple check in order to test the analytical
condition of the complete system before measuring any samples.

The Method CO2_zero.met for zero enrichment is described here. It
must be used when both bellows are measured against each other. The
Method CO2_zero left.met is used when only the left bellows is
measured (against itself). The Method CO2_zero right.met is used
when only the right bellows is measured (against itself). The difference
of the three Methods lies in the script.

< To perform zero enrichment

1. In the Isodat folder, double-click

to open the Acquisition

Acquisition
tool.
Accessories 2. Right-click one of the panel title bars.
QEGEM~ » ¥+
Ms a8 O In the context menu, click the Administrate Panels.
i /dminishale Panels..  FEEEES The Accessories window opens, see Figure 6-5.

Accessories

Dialog visibility

Dialeg Visible
MS
MS State

L YL SLS

Focus 253

OCbject Properties

Sequence Scheduler

ISL Scipts v

File Browser vy

[¥] Support Scrollbars

[ 0K ][ Cancel ]

Figure 6-5. Activating dialogs in the Accessories window

The Accessories window allows to activate dialogs with . When
you select a dialog, the respective window is shown as a part of the
Accessories toolbar.
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4. In the Visible column, click the field next to File Browser.
5. Click OK.

6. In the File Browser, click the Methods tab.

7. Double-click the predefined Method CO2_zero.met. See

Figure 6-6.

File Browser | | x|

05 Qy
DAFINNIGANASODAT NThglobaltUser\Dual Inlet SystemiMethod
Methods ISequences] Results ] Searchl

Name | Created | Modified
4 CO2.met 01/21/0214:3200  01/21/02
©71C02_a2005.met  01/08/0214:5543  05/29/01
©1C02_dual_inlet_z... 01/08/0214:5543  05/29/01
_,4 CO2_Multi.met 01/08/02 14:55:49 05/29/01

) C02_zero.met  01/08/02 14:55:49 05/29/01
A C02_zero leftmet  01/08/02 14:55:43 05/23/01
- AC02_zerorightmet 01/08/0214:55:43  05/14/01

Figure 6-6. Selecting the Method CO2_zero.met

If the Standards in the Method to be opened are older than the
current ones in the Standard Database or if the user has changed the
Method, the warning shown in Figure 6-7 appears.

Isodat Acquisition E3 |

{,-" Standard values different to Standard D atabase!
(= Actualize now to new values!

Figure 6-7. Updating the Standard values

8. Click OK.

The Method is corrected. The current values of the Standard
Database — for example, the laboratory Standard has changed or has
been replaced — are transferred to the Method.
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The Instrument page of the Method CO2_zero.met appears. See
Figure 6-8.

Figure 6-8. Instrument page

For details, refer to “Simple Dual Inlet Measurement” on page 6-11.

9. On the Instrument page, ensure that the proper Peak Center Cup
is selected. If necessary, correct the default cup (that is Cup 4).

10. Select and enter all data for the Peripherals page. See Figure 6-9.
Refer to “Simple Dual Inlet Measurement” on page 6-11 for details.

Figure 6-9. Peripherals page
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11. Select and enter all data for the Evaluation@CO2 page. See
Figure 6-10.
Refer to “Simple Dual Inlet Measurement” on page 6-11 for details.

Figure 6-10. Evaluation@CO2 page

12. Select None or Sigma as Outlier test.

13. In case of Sigma, click ‘ >> _i to specify the k-fold of the standard

deviation. o
14. For Std. Name (see Figure 6-10), choose a suitable Standard.

15. Select and enter data for the Printout page. See Figure 6-11.
Refer to “Simple Dual Inlet Measurement” on page 6-11 for details.

Figure 6-11. Printout@C02 page
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Simple Dual Inlet Measurement

This chapter describes how to define a configuration for the Dual Inlet
measurement, and how to select predefined Method and Sequence.

Defining a Configuration for the Dual Inlet System

Before operating, a Configuration containing the simple Dual Inlet
system must be created in the Configurator.

0,

*°e

*

To define a Configuration for the Dual Inlet system

"
fr

In the Isodat folder, double-click yfpae to open the Configurator

tool.

Click

to add a new Configuration.

Enter a name, for example, Dual Inlet.

Select Dual Inlet Sets.
The Dual Inlet sets are listed in the right pane, see Figure 6-12.

Select Dual Inlet.

Drag and drop it to the Source port == of the new Configuration.

A = sign appears, see Figure 6-12.

Ready

1 lsodat Canfiguration.iso
=% DualInlet

Configurations [ GC lsolink Sets | 3 Conflo 1l Sets
— Anal.y.ml e ——
@ GasBerchSets | ' CoflolVSets

EE DuallnletSets | 04 LCSets | [l GCCIMIISets

[T Dual et

¥ EDual Inlet + HDevice

# EDual Inlet + HDevice + A2005 Sampler

E ¥Dual Inlet + Multiport

§ EDual Inlet + Multiport + Reference Refill

# #Dual Inlet + Multiport + MicroVolume

E EDual Inlet + Multiport + Multiport Ext

§ #0ual Inlet + Multiport + Multiport Ext + Reference Refill

B ¥Dual Inlet + Multiport + Multiport Ext + MicroVolume

¥ #Dual Inlet + MicroVolume

# EDual Inlet + Kiel IV Carbonate + Reference Refill

B EDual Inlet + EQ-Unit + Reference Refill

B EDual Inlet + EQ-Unit + EQ-Unit Ext + Reference Refill

1% a200s

--MS MAT 253

=i B

MNUM User Mode

Figure 6-12. Defining a Configuration with Dual Inlet system
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Dual Inlet System is attached to Source. See Figure 6-13:

Py

File Edit View Options

Interfaces

ﬂ Isodat Configuration.iso - IsoConfigurator

Help

i
f

&
2 B

Configurations

I___] Isodat Configuration.iso
-- ¥ Dual Inlet
5-MS MAT 253
i Source
== Capillary
=-E ¥ Dual Inlet System
i..[ab] application Mode
[-<=. COV Connection
i Direct COY
s Intem Right
“eiml Intemn Left
il Ewtem Right
i Extern Left

f GCI

@ Gas

§E Duallnle

FFDualInlet +
FEDualInlet +
FFDualInlet +
EEDualInlet +
EEDualInlet +
EEDualInlet +
EEDualInlet +
FEDual Inlet +
FEDual Inlet +
EEDualInlet +
EEDualInlet +

FE0DualInlet +
% aonng

3t : Dual Inlet

Figure 6-13. Dual Inlet device attached to the Source

7. Close the Configurator window.
All settings are saved automatically.

Using a Predefined Method for the Dual Inlet System

o = Accessories |
mﬁ@iﬂr?**
Ms —

- Hig Adm!r.\lst‘rate I?‘anel?_'._
6-12

CE- 10

_steps]

% To use a predefined method for the Dual Inlet system

1. In the Isodat folder, double-click

tool.

Acquisition

2. Right-click one of the panel title bars.

MAT 253 Operating Manual (P/N 1149090, Revision A)
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3. In the context menu, click the Administrate Panels.
The Accessories window opens, see Figure 6-14.

Accessories

Dialog visibility

Dialeg

Visible

MS

MS State

Focus 253

L YL SLS

Object Properties

Sequence Scheduler

ISL Scipts

File Browser

Support Scrollbars

l

oK

][ Cancel ]

Figure 6-14. Activating dialogs in the Accessories window

The Accessories window allows to activate dialogs with ¢ . When
you select a dialog, the respective window is shown as a part of the
Accessories toolbar.

4. In the Visible column, click the field next to File Browser.

5. Click OK.

6. In the File Browser, click the Methods tab.
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7. Double-click a predefined Method, for example CO2.met. See
Figure 6-15.

File Browser | § x|

G Q
D:AFINNIGANAMSODAT NThglobal\User\Dual Inlet System\Method
Methods ISequemes] Resultsl Seafchl

Name Created Modified

o CO2.met 01/21/02 14:32:00 01/21/02

1C02_a200S.met  01/08/0214:5549  05/29/01
1 C02_dual_inlet_z... 01/08/0214:55:43  05/29/01
1002 Multimet  01/08/0214:55:43  05/29/01
IC02 zero.met  01/08/0214:5543  05/29/01
1002 zero leftmet  01/08/0214:55:49  05/29/01
) C02_zero ightmet 01/08/0214:55:49  05/14/01

Figure 6-15. COZ.met

If the Standards in the Method to be opened are older than the
current ones in the Standard Database or if the user has changed the
Method, the warning shown in Figure 6-16 appears.

Isodat Acquisition E3 |

,f""’ Standard values different to Standard D atabase!
(= Actualize now to new values!

Figure 6-16. Actualizing the Standard values

8. Click OK.

The Method is corrected. The current values of the Standard
Database — for example, the laboratory Standard has changed or has
been replaced — are transferred to the Method.
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9. On the Instrument page, select the Gasconfiguration for your
determination type (for example CO2). See Figure 6-17.

| Petipherals | Evahiation@C02] Pri C02 | Dyn Extemals |
[~ Basics
Expenment Claszical Aquisiion
Configuration Dual Indet
Comment =]
=l
Gasconfiguration |mg d
Pre Scapt | 0 @
Main Script [eauisiton sct =N
Post Scipt | o @
[+ lsotope MS
Integration Time: I 8,000 (5] w| Peak Center Predelay [s] |5
Peak Center Cup |'3“9 4 w| Peak Center Postdelay (5] |0

Figure 6-17. Instrument page

Note The Main Script should be edited only by users trained on script
editing. A

The Main Script controls the acquisition cycle.

10. For Isotope MS, sclect the Peak Center Cup, for example, Cup 4
for a universal triple collector on a MAT 253 (narrow cup for
m/z 45).
Integration Time is the time integrated to form a data point triplet
(for example 8 s). It is the time needed to measure each individual
ion intensity of the masses 44, 45, and 46. Peak Center Predelay is
the waiting time between activation of reference gas and the start of
the peak center cycle (for example, 5 s). Peak Center Postdelay is
the waiting time between the end of the peak center cycle and the
start of data acquisition (for example 0 s). See Figure 6-18.

|sotope MS
Integeation Time I 8,000 [s) _:] Peak Center Predelay (5] ]5
Peak Center Cup |Cup 4 d Peak Center Postdelay (3] lg

Figure 6-18. Isotope MS area

11. On the Peripherals page, define the Dual Inlet system, see
Figure 6-19.
Reference denotes which bellows contains the standard gas (default:
right bellows). Sample denotes which bellows contains the sample.
Number of Cycles indicates how often a sample is measured
successively. For example 8 cycles means that eight times the
standard and eight times the sample is measured. A cycle is a series
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6-16

consisting of a standard measurement followed by a sample
measurement.

Instrument  Peripherals l Evaluatiun@ED2] Printnut@ED2]

Daal [nlet System

Reference | Right j
Sample | Left ﬂ
Mumber of Cycles |B :I
Idle time [5] 15 =
FuThreshald [mB ar] ||:|_|:|3

HY Pump Time [5] |60

P Pump Time [5] |1 0

Figure 6-19. Peripherals page

Thus, two standards flank every sample, one before it and one after
it. See Figure 6-20. The first standard is called pre-standard (that is
Stl). The mean of two consecutive standards is calculated and
compared to the flanked sample, for example, mean of Stl and St2
is compared to Sal.

" @ DE =B -

Pre-standard one cycle mean of two standards is

compared to sample between.

Figure 6-20. Cycle

Idle time [s] in Figure 6-19is the waiting time after having switched
the changeover from sample to standard side (or vice versa) before
the ion intensities of the masses 44, 45 and 46 are integrated. The
gas needs a certain time to flow away before the measurement can be
started. The pressure must fall below the FV Threshold during fore
vacuum pump activity (for example 0.03 mbar). If this value has
been reached during FV pump time, the High Vacuum pump starts.
If this value has not been reached, the system stops. HV Pump
Time [s] is the time interval during which the High Vacuum pump
is active after the FV threshold has been reached (for example 60 s).
FV Pump Time [s] is the time interval during which the fore
vacuum pump will be active after it has started the pumping process
(for example 10 s).
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12. Enter the Background values, see Figure 6-21.
Background Predelay [s] is the waiting time after closing the
changeover valves until the background measurement begins.
Background Integration Cycles denotes how long the background
measurement will be performed (default: 1 cycle). k integration
cycles specify that background measurement spans the k-fold
integration time.

B ackground
Pre Delay [5] |1 20
Integration Cpcles |1

Figure 6-21. Background area

13. Select and enter the Pressure Adjust values.

If standard pressure and sample pressure are varying considerably, a
pressure adjustment is necessary. It ensures that standard and sample
are measured nearly at the same intensity. See Figure 6-22.

Preszure Adjust

On Cup Cup 2 -
Delay Time [=] 10

Talerance [m] 100

Figure 6-22. Pressure Adjust area

On Cup is the cup on which the pressure adjustment is performed.
Normally, it is the cup where mass 44 is measured. Delay time [s] is
the waiting time after changing from sample to standard gas (or vice
versa) before matching the standard bellows to sample ion intensity.
Tolerance [mV] denotes the precision of the pressure adjustment. It
is the maximally acceptable deviation of the ion intensities between
the sample signal and the standard signal after matching. If the
deviation is less than or equals the value (for example 100 mV, this
means +50 mV), the pressure adjustment is finished successfully.
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14. Select the value for Bellow/Bellow. See Figure 6-23.
The standard bellows is adjusted to the level of sample ion intensity
minus signal up + tolerance.

Bellaw / Below

b aster | Feference - |

Figure 6-23. Bellow/Bellow area

Master is the bellows that predefines the pressure, whereas the other
bellows has to follow. Possible values are Sample, Reference and
Manual. If Manual is selected, the pressure level (intensity) that
must be reached in both bellows can be entered, see Figure 6-24.

‘Bellow / Bellow

Master Manual ¥ l

Level [mV] 4000

Figure 6-24. Editing the pressure level in the bellows

In most cases, the sample bellows is defined as master. Thus, the
sample enters the system with a certain predefined pressure p to
which the standard is compressed.

15. Enter the value for Capillary/Bellow. See Figure 6-25.
When closing valve 25, the mechanical movement causes the
pressure to rise. Measure once and calculate the percentage, then
enter the value here.

Capillary # Bellaw

Signal up [%] B
[% of Sample Signal)

Figure 6-25. Capillary/Bellow
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16. On the Evaluation page, select an Ion Correction Type, for
example, CO2 Santrock et al., see Figure 6-26.

| Peripherals Evahualion@CO2 | Printoul@C02 | Dyn Esternals |
~lon C tion Type:
[co2 Santock et al =l
— Dulher Test
Type Mone - > I
~Extended P
lon Comection Location ntemal o
[+ Standad Patameter;
Std. Name: 8 13C/H2C 5 180/160
Haus2 ~| -39.260 -25.540

Figure 6-26. Evaluation page

17. Choose the Type of Outlier Test. (Rejection criterion for possible
outliers: None or Sigma).

18. Select a standard name Std. Name or edit the related delta values.
The standards are predefined in the standard table. These values are
isotope ratios of carbon and oxygen of your standard gas.

19. Select a value for Outliers Test from the drop-down menu, see
Figure 6-27.
If you select None, only mean and standard deviation of the
obtained delta values will be calculated. Outliers are not identified.
If you select Sigma, those delta values beyond # times of the
standard deviation are identified and rejected.

“Outlier Test

Type ISigma ﬂ | >> I

Figure 6-27. Outlier Test: Sigma

If you selected Sigma, the button on the right side becomes

available.

20. Click .
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21. Select the k-fold standard deviation (default: k = 1). See Figure 6-28.

T
Isodat Object

0 OutlierTestSigma

Figure 6-28. k-fold standard deviation

22. Select the Printout Templates on the Printout@CO2 page.
For Single you select a print template from the Result Workshop for
an individual printout per sample.
For Sequence you select a print template from the Result Workshop
for a reduced print per sample within a sequence summary. See
Figure 6-29.

Isstiument | Peripherals | Evaluation@C02 | Printol@C02 | Dyn Extemals |

i Printout Templates -
Single |Defwl Resultiw (=]
Sequence [Single Resutin [

Figure 6-29. Printout Templates

23. As with the Printout Templates, select WK1 Export Templates for
an Excel-Export of the data.
For Single you select an Excel-Export Template from the Result
Workshop for an individual printout per sample.
For Sequence you select an Excel-Export Template from the Result
Workshop for a reduced print per sample within a sequence
summary. See Figure 6-30.

WK1 Export Templates

Single | ﬂ
Sequence [ ﬂ

Figure 6-30. \WK1 Export Templates

The Method for measurements using a simple Dual Inlet has now been
established. As next step, either use a predefined Sequence (refer to
“Using a Predefined Sequence for the Dual Inlet System” on page 6-21)
or create a new Sequence (refer to “Creating a New Sequence” on

page 6-3).
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Using a Predefined Sequence for the Dual Inlet System

< To use a predefined sequence for the Dual Inlet system

1. In the Isodat folder, double-click

to open the Acquisition

Acquisition
tool.
Accessories 2. Right-click one of the panel title bars.
QEGEM v ¥ ¥ _ N
s s@a O In the context menu, click the Administrate Panels.
SEl Administale Panels.. SRS The Accessories window opens, see Figure 6-31.
Accessories
Dialog visibility
Dialeg Visible
MS v
MS State vy
Focus 253 v
OCbject Properties
Sequence Scheduler
ISL Scipts v
File Browser v
« m_ »
[¥] Support Scrollbars
[ 0K ] [ Cancel J

Figure 6-31. Activating dialogs in the Accessories window

The Accessories window allows to activate dialogs with . When
you select a dialog, the respective window is shown as a part of the
Accessories toolbar.

4. In the Visible column, click the field next to File Browser.

5. Click OK.
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6. In the File Browser, click the Sequences tab (Methods tab is shown

by default, see Figure 6-32).

File Browser | i x|

(3 Q
D:AFINNIGANASODAT NThglobal\User\Dual Inlet Sy...\Sequence
Methods Sequences | Resuts | Search |

Name Created Modified

01/21/0213:17:50 01/21/02

4 C02_zeroleft.seq  01/08/02 14:55:50 05/10/01
:,:! HD_zero.seq 01/08/02 14:55:50 05/11/01
:,aé Microvolume _onl... 01/08/02 14:55:50 04419/
" MicroVolume.seq  01/08/02 14:55:50 11202200

U Multiport.seq 01/08/02 14:55:51 01/24/02
:,J Multiport+MicroV... 01/08/02 14:55:51 04/20/01
LIN2_zero.seq 01/08/02 14:55:51 01/24/01
s02seq 01/08/02 14:55:51 01/25/01

Figure 6-32. Sequences page

7. Double-click a predefined Sequence, for example CO2.seq.
The Sequence list opens, see Figure 6-33.

Line 0| 3| =] \dentifier 1 Method

1 v v|v CO2.met 2
2 viv|v CO2.met o
3 v iv|v CO2.met -

Figure 6-33. Method column

In the Method column, the Method chosen in “Using a Predefined
Method for the Dual Inlet System” on page 6-12 appears as default
(CO2.met). It is possible, however, to select another Method from
the Method column.
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8. Click the button.
The Options dialog opens, see Figure 6-34.

Figure 6-34. Options for sequence

9. Select parameters for Results.
10. Select parameters for Printout.
11. Select parameters for Sequence Scripts.

12. Click OK to start Sequence acquisition.
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Dual Inlet Measurement Including Multiport

This chapter describes how to define a configuration for the Dual Inlet
measurement with Multiport, and how to select predefined Method and

Sequence.

Defining a Configuration for Dual Inlet System and Multiport

Before operating, a Configuration containing the Dual Inlet system and
the Multiport must be created in the Configurator.

2

K2

1. In the Isodat folder, double-click [

tool.

2. Click

% To define a Configuration for Dual Inlet system and Multiport

to open the Configurator

Configurator

to add a new Configuration.

3. Enter a name, for example, Dual Inlet+Multiport.

4. Select Dual Inlet Sets.
The Dual Inlet sets are listed in the right pane, see Figure 6-35.

5. Select Dual Inlet + Multiport.

6. Dragand drop it to the Source port == of the new Configuration.

A @ sign appears, see Figure 6-35.

OE

A

Configurations

1 lsodat Canfiguration.iso

= Dual Inlet+Multipart
--MS MAT 253

e ] Source

= Capilla \
3]

Ready

[ GClsolink Sets | = ConflolHl Sets
3 Elemental Analyzer Sets - ConFlo IV
@ GasBenchSets | Lh CoFlolNSets |
RN DuallvietSets | &% LCSets | [ GCCIMIl Sets

¥ ¥Dual Inlet

¥ EDual Inlet + HDevice

# EDual Inlet + HDevice + A2005 Sampler

3 Dual Inlet + Muttiport |

$ EDual Inlet + Multiport + Reference Refill

# #Dual Inlet + Multiport + MicroVolume

E EDual Inlet + Multiport + Multiport Ext

§ #0ual Inlet + Multiport + Multiport Ext + Reference Refill
B ¥Dual Inlet + Multiport + Multiport Ext + MicroVolume
¥ #Dual Inlet + MicroVolume

§ #Dual Inlet « Kiel IV Carbonate + Reference Refill

B EDual Inlet + EQ-Unit + Reference Refill

B EDual Inlet + EQ-Unit + EQ-Unit Ext + Reference Refill
1% a200s

MNUM User Mode

Figure 6-35. Defining a Configuration with Dual Inlet system and Multiport
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The Optional Hardware dialog opens, see Figure 6-36:

.Dpt'ronal Hardware

Walve 11
Walve 12

Figure 6-36. Optional Hardware dialog

7. If you use a multiport with more than 10 ports, select Valve 11 or
Valve 12, as appropriate.
If you do not select a valve in this window, the standard multiport
with 10 port is configured.

8. Click OK.

Dual Inlet System is attached to Source. Multiport is attached to
the Intern Left port. See Figure 6-37:

2% Isodat Configuration.iso - IsoConfigurator
Eile Edit View Options Interfaces Help

I EREEEREE

&5

‘e
Configurations GClsolink.Sets
|;l Isodat Configuration.iso 38 Fleme
El"l_l Dual Inlet+Multiport | @ Gas Bench Sets

E-MS MAT 253 £ 8 Duallnlet Sets
i-&= Source
Capillary § EDual Inlet
= ..l.i Dual Inlet System § EDual Inlet + HDevice

E] Application Mode || E EDual Inlet + HDevice +
= CQV Connection || § EDual Inlet + Multiport
[ =W Dimct OOW ¥ EDual Inlet + Multiport +

== Intern Right :
=4 Intem Leh ¥ #Dual Inlet + Multiport -

: @3 Multiport 3 E0ual Inlet + Multiport +
== Estern Right # #Dual Inlet + Multiport +
<=4 Entem Left $¥0usl Inlet + Multiport «

# EDual Inlet + MicroVelu
# E0Dual Inlet + Kiel IV Cart
# EDual Inlet + EQ-Unit +
¥ #Dual Inlet + EQ-Unit +
i A2005

< 1 | »

Ready

Figure 6-37. Dual Inlet device attached to the Source

9. Close the Configurator window.
All settings are saved automatically.
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Using a Predefined Method for Dual Inlet System and Multiport

% To use a predefined method for Dual Inlet system and Multiport

1. In the Isodat folder, double-click

Acquisition

to open the Acquisition

tool.
Accessories 2. Right-click one of the panel title bars.
QEGEM v ¥ ¥ ' N
s s@a O In the context menu, click the Administrate Panels.
SEl Administale Panels.. SRS The Accessories window opens, see Figure 6-38.
Accessories
Dialog visibility
Dialeg Visible
MS "o‘
MS State vy
Focus 253 v
OCbject Properties
Sequence Scheduler
ISL Scipts v
File Browser v
«lm. p
[¥] Support Scrollbars
[ 0K ] [ Cancel J

Figure 6-38. Activating dialogs in the Accessories window

The Accessories window allows to activate dialogs with . When
you select a dialog, the respective window is shown as a part of the
Accessories toolbar.

4. In the Visible column, click the field next to File Browser.
5. Click OK.
6. In the File Browser, click the Methods tab (default).
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7. Double-click the predefined Method CO2_Multi.met. See

Figure 6-39.

DAFINNIGANMSODAT NThglobal\User\Dual Inlet System'Method
Methods ISequences] Resullsl Searchl

Name | Created [ Modified
"1 CO2.met 01/21/02143200  01/21/02
" C02_32008. met 01/08/0214:55:49  05/29/01
"] C02_dual_inlet_zeromet 01/08/02145543  (05/29/01

> CO2_Multi.met 01/08/0214:5549  05/29/01
21 002_zer0 .met 01/08/0214:5549  05/29/01

Figure 6-39. CO2_Multi.met

If the Standards in the Method to be opened are older than the

current ones in the Standard Database or if the user has changed the

Method, the warning shown in Figure 6-40 appears.

Isodat Acquisition E3 |

‘;"E Standard values different to Standard D atabase!
file

Actualize now to new values!

Figure 6-40. Actualizing the Standard values

8. Click OK.

The Method is corrected. The current values of the Standard

Database — for example, the laboratory Standard has changed or has

been replaced — are transferred to the Method.
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6-28

The Instrument page of the Method CO2_Multi.met opens, see
Figure 6-41. For details, refer to “Using a Predefined Method for the
Dual Inlet System” on page 6-12.

Figure 6-41. Instrument page of COZ_Multi.met

9. On the Instrument page, ensure that the proper Peak Center Cup
is selected. If necessary, correct the default cup (that is Cup 4)!

10. Click the Peripherals tab, see Figure 6-42.

Figure 6-42. Peripherals page

For measurements including Multiport two additional parameters
show in the Peripherals page. Gas Transfer Time is the time the

sample gas needs to pass from the Multiport to the sample bellows
(for example 60 s). The valves “bank”, “12”, “14” and “15” are
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opened.

When the sample has entered its bellows, the sample gas pressure
within it must not exceed the Expansion Threshold at bellows
100% open (for example 70 mbar). If the pressure exceeds the
threshold, sample gas will be pumped off stepwise in at the most 10
consecutive trials. If the pressure still exceeds the threshold after
these trials, the system stops. In this case, use less substance.

Refer to “Using a Predefined Method for the Dual Inlet System” on
page 6-12 for details on the Peripherals page (see Figure 6-42).

11. Click the Evaluation@CO?2 tab, see Figure 6-43.

Instiument | Peripherals Evaluation@CO2 | Printout@C02 | Dyn Externals |

- lon Correction Type:
IE‘.D? Santrock et al. __'_I
— Outlier Test
Type |None 'I > |
Extended P
’V lon Carrection Location il:'-te;na‘ ¥ I
[~ Standard Parameter:
Std. Name: 5 13CN2C 6 180160
CO2_zero *| 0.000 0.000

Figure 6-43. Evaluation@C02 page

12. Select None or Sigma as Outlier Test.

13. In case of Sigma, click to specify the k-fold of the standard
deviation.

14. For Std. Name, choose a suitable standard.

For details on the Evaluation@CO2 page (see Figure 6-43), refer to
“Using a Predefined Method for the Dual Inlet System” on
page 6-12.
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15. Click the Printout tab, see Figure 6-44.

Instiument | Peiherals | Evaluation@C02 Pintout@C02 | Dyn Extemals |

Printout Templstes—————— —
Single [co2_Short1Fw ]
SEqueEs [E02_Sho_seqRw )

WK1 Export Templates -

Single | 2-l
Sequence | ﬂ

Figure 6-44. Printout page

For details on the Printout page (see Figure 6-44), refer to “Using a
Predefined Method for the Dual Inlet System” on page 6-12.

The Method for measurements using Dual Inlet in combination
with a Multiport has now been established.

16. As next step, either use a predefined Sequence (refer to “Using a
Predefined Sequence for Dual Inlet System and Multiport” on
page 6-30) or create a new Sequence (refer to “Creating a New
Sequence” on page 6-3).

Using a Predefined Sequence for Dual Inlet System and Multiport

Accessories
QUROEI - ¢ %+

L Administrate Panel

CR- e

_steps]

< To use a predefined sequence for Dual Inlet system and Multiport

1. In the Isodat folder, double-click to open the Acquisition

Acquisition

tool.

2. Right-click one of the panel title bars.

6-30 MAT 253 Operating Manual (P/N 1149090, Revision A) Thermo Fisher Scientific



Thermo Fisher Scientific

Measurements
Dual Inlet Measurement Including Multiport

3. In the context menu, click the Administrate Panels.
The Accessories window opens, see Figure 6-40.

Accessories 3|

Dialog visibility

Dialeg Visible
MS

MS State
Focus 253

L YL SLS

Object Properties
Sequence Scheduler
ISL Scipts v

File Browser vy

Support Scrollbars

[ 0K ][ Cancel ]

Figure 6-45. Activating dialogs in the Accessories window

The Accessories window allows to activate dialogs with ¢ . When
you select a dialog, the respective window is shown as a part of the
Accessories toolbar.

4. In the Visible column, click the field next to File Browser.
5. Click OK.

6. In the File Browser, click the Sequences tab (default: Methods tab).
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7. Double-click the predefined Sequence Multiport.seq. See
Figure 6-40.

File Browser

[ Q
D:AFINNIGANASODAT NTAglobal\User\Dual Inlet Sy...\Sequence
Methods  Sequences | Resuts | Search |

Name | Created | Modified
1 C02:seq 01/21/021317:50  01/21/02
002 zeroleftseq  01/08/0214:5550  05/10/01
" HD_zero.seq 01/08/0214:55:50  05/11/01

B | Miciovolume _onl.. 01/08/02145550  04/19/01
:,J MicroVolume.seq  01/08/02 14:55:50 11/02/00
Multiport.seq 01/08/02 14:55:51 01/25/M
Multiport+MicraV... 01/08/02 14:565:51 04/20/01

) IN2_zer0.5eq 01/08/02 14:55:51 01/24/01
éy .. 502:seq 01/08/02 14:55:51 01/25/01

= | i

Figure 6-46. Sequences page: Multiport.seq

In the Method column, see Figure 6-47, the Method chosen in
“Using a Predefined Method for Dual Inlet System and Multiport”
on page 6-26 appears as default (CO2_Multi.met). It is possible,
however, to select another Method from the Method column.

Line B[ 3| == Muliport Inlel__[Identifier1__ | Method

1 v | v | v | Sample 1 o CO2_Multi.met ¥
2 v | v | v | Sample 2 i CO2_Multi. met =
= v | v | v | Sample 3 e CO2_Multi.met e
4 v | v | v | Sample 3 x| CO2_Multi.met |
& v | v | v | Sample 5 ¥ CO2_Multi.met >
= v | v | v | Sample 6 | CO2_Multi. met -
! v | v | v | Sample 7 hd CO2_Multi.met i
8 v | v | v | Sample 8 | CO2 Multi, met -
9 v | v | v | Sample 9 = CO2_Multi.met X
10 v | v | v | Sample 10 | CO2_Multi. met -

Figure 6-47. Sequence List

Note A new column, Multiport Inlet, is shown. It defines which
Multiport inlet port will be connected to which sample (for example
inlet port 8 to Sample 8). It is possible to measure a sample repeatedly
(for example connect both Sample 3 and Sample 4 to the Multiport
inlet port 3). A
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8. Click the button.
The Options dialog opens, see Figure 6-48.

Figure 6-48. Options for Sequence

9. Select parameters for Results.
10. Select parameters for Printout.
11. Select parameters for Sequence Scripts.

12. Click OK to start Sequence acquisition.
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Dual Inlet Measurement Including Microvolume

This chapter describes how to define a configuration for the Dual Inlet
measurement with Microvolume, and how to select predefined Method
and Sequence.

Microvolume Without Multiport — Measurement Principle

6-34

The measurement principle of Microvolume without Multiport is
shown in Figure 6-49:

left valve right valve
Y A4
A A
Microvolume
(~ 0.4 ml)
Transferline
(~17 ml)
w
nvalve12
Bellow volume
valve 11 valve 14  (max.~ 40 ml)
A - A

Bank
(crosspiece, ~ 4 ml)

\'4 Bellow
Sample 4 (opened to x %)
valve 13

Figure 6-49. Microvolume without Multiport — measurement principle
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Microvolume via Multiport — Measurement Principle

The measurement principle of Microvolume via Multiport is shown in
Figure 6-50:

Pressure

Sensor LX Lx X x U x bank valve left MV valve right MV valve
D_I h & A & I o . Y y \ 4

* * ¥ ¥ * ¥ * * * ) ) i
bank
valve 1 Transferline
Multiport
Microvolume
Y valve 12 b
A valve
A 4
A
changeover
bellow valve (COV)
4 \ 4 A 4
Sample A A A
valve 11 valve 14 vaive 15

% valve 13

Figure 6-50. Microvolume via Multiport — measurement principle

sample bellow
(opened to x %)

Two fundamental measuring modes Expansion mode and Freeze Direct
mode, see Figure 6-51, exist for using a Microvolume (via Multiport):

Micro Yolume
¢ Expansion O Freeze Direct

Figure 6-51. Measuring modes for Microvolume

Microvolume Expansion Mode

Expansion mode is used if the amount of gas to be measured is
unknown. Depending on the unknown gas amount, the gas can be
expanded into three different volumes, see Figure 6-52:

- Expansion Mode-
" Bank " Bank and Transferline & Bank, Transferline and Bellow |50 Bellow Pos [%]

Figure 6-52. Options for Expansion Mode

Thermo Fisher Scientific MAT 253 Operating Manual (P/N 1149090, Revision A) 6-35



Measurements
Dual Inlet Measurement Including Microvolume

With Bank, the gas is expanded into valves 11, 12, 13 and 14. The
volume between valve 12 and the left valve of the Microvolume are used
if Bank and Transferline is selected. With Bank, Transferline and
Bellow, the gas is expanded to the bank, Transferline and Bellows. In
this case, the value for Bellow Pos. [%] must be entered as well. The
bellows is opened to the percent value entered for Bellow Pos. [%].

Expansion Mode - Before Measurement

2
°

To prepare a measurement

In the Isodat folder, double-click

Acquisition

to open the Acquisition
tool.

Connect the sample container with the sample to be measured to a
port of the multiport unit, for example, valve 1 in Figure 6-50.

Pump the volume between valve 1 in Figure 6-50 and the sample
container.

Open valve 1 manually and open all valves necessary to connect to
the vacuum line (valve 1, bank valve, valve 12 and valve 13).

Close valve 1 manually.
Open the sample container.
Ensure that enough gas is available on the Standard side.

If Reference Refill is planned, click the appropriate row in the
column Reference Refill to activate in the Sequence list of the Ac
qui si st ion tool.

g
9. Click ﬂ‘ to start the acquisition.

Measurement sequence:

After starting the acquisition, the bellows of the Sample side (mostly
left) is opened fully to 100%.

A first evacuation step by means of the fore vacuum pump takes
place over the vacuum line. If after a certain time, which you can
edit via a script, the vacuum has not reached FV Threshold, the
measurement will be canceled. An error message then appears.

If FV Threshold has been reached, the fore vacuum pump continues
to pump until FV Pump Time (for example, 1 s) has elapsed.
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*  The bank valve, vacuum line valve, left valve of Microvolume, right
valve of Microvolume are opened as well as the valves 12, 13, 14, 15,

16 and 39.

*  These opened valves are evacuated stepwise by means of the fore
vacuum pump. First, only the bellows is evacuated. When
FV Threshold has been reached in the bellows, the bank valve and
then all other valves are evacuated one by one. To proceed
evacuation, attainment of FV Threshold is required on every step. If
FV Threshold is not reached on one of the steps, measurement will
be canceled. An error message then appears.

* A switch to High Vacuum is performed. A second evacuation step
takes now place by means of the high vacuum pump until
HYV Pump Time has elapsed, for example 60 s. All valves are opened
with the exception of valve 39. Valve 40 is set to “Toggle Switch”.
the Isodat software opens valve 39 while closing valve 40 and vice
versa.

* Bank valve, vacuum line valve, left valve of Microvolume, right valve
of Microvolume are closed as well as valves 12, 13, 14, 16 and 40.
Only valve 15 remains opened.

*  The sample valve of the Multiport (for example valve 1) is opened.
The system waits until Sample Equilibration Time has elapsed, for
example 60 s. The pressure p is measured via the sensor.

* Ifyou selected only Expansion mode (that is, Bank), the sample gas
will only be transferred into the bank volume.

* Ifyou selected Bank and Transferline, the bank valve must be
opened additionally in order to transfer the sample gas into bank
volume plus transferline.

* Ifyouselected Bank, Transferline and Bellow, the bank valve, valve
12 and valve 14 must be opened to transfer the sample gas
throughout the whole system.

* The pressure p is determined using a pressure-meter (that is, sensor).
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Expansion Mode — Measurement With Bank

6-38

This chapter describes the measurement sequence for Bank (see

Figure 6-53):

Micro Volume
(* Expansion ( Freeze Direct

- Expansion Mode -
(* Bank " Bank and Transferdine C Bank, Transferline and Bellow |50 Bellow Pos [%]

Figure 6-53. Expansion Mode — Measurement With Bank

® The pI‘CSSUI'CP is measured llSil’lg a pressure-meter sensor.

* Ifp > Freeze Bank Threshold, for example, p > 6 mbar, the pressure
is too high. See Figure 6-54.

Sample E quilibration Isg Bellow DirectThreshold |2g
Time [s] [mBar]
Pump Out Temperature |5g Freeze Bank Threshold |3
['cl [mBar]
Initial Transfer |.50 Freeze All Threshold |2
Temperature [*C] [mBar]
Freeze Temperature ['C] |.1 75 Freeze Time [s] Isg
Fg]asue Temperature ISD— Delay Before Measure [s] |5

Figure 6-54. Freeze Bank Threshold

* To reduce p, the gas in the bank volume has to be pumped off.
Therefore, the sample valve, for example valve 1, is closed (all valves
for the other samples, which currently are out of interest, are closed

anyway).
* The gas in the bank volume is pumped off.

*  The sample valve, for example valve 1, is opened (of course, all other
sample valves remain closed). The sample gas expands into the bank
volume.
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*  The system waits until Sample Equilibration Time has elapsed, for
example 60 s, see Figure 6-55.

Sample E quilibration Isg Bellow DirectThreshold |2g
Time [5] [mBar]

Pump Out Temperature |5g Freeze Bank Threshold Is
['cl [mBar]

Initial Transfer |.50 Freeze All Threshold |2
Temperature [*C] [mBar]

Freeze Temperature ['C] |.1 75 Freeze Time [s] Isg
Fg]asue Temperature ISG— Delay Before Measure [s] |5

Figure 6-55. Sample Equilibration Time

* The pumping time depends on the three parameters FV Threshold
[mbar], HV Pump Time [s], and FV Pump Time [s], see

Figure 6-56.
Dual Inlet System
Reference Left " Right &
Number of Cycles Ig il
Idle time [s] I1 5 5
F¥Threshold [mBar] Ig_gg
HY Pump Time [s] Igu
Y Pump Time [s] |1 0

Figure 6-56. Parameters for pumping time

*  After pumping, the sample valve (for example valve 1) is opened.
Again, the gas expands into the Bank volume. Again, it is waited,
until the Sample Equilibration Time (for example 60 s) has
elapsed.
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*  The decreased pressure p is measured again and compared to the
Freeze Bank Threshold (see Figure 6-57). If Freeze All Threshold
< p < Freeze Bank Threshold, the sample valve, for example valve 1,
is closed. The transfer process of the sample into the Microvolume
starts and measurement begins.

Sample E quilibration Isg Bellow DirectThreshold |2g
Time [s] [mBar]
Pump Out Temperature |5g Freeze Bank Threshold |3
['cl [mBar]
Initial Transfer |.50 Freeze All Threshold |2
Temperature [*C] [mBar]
Freeze Temperature ['C] |.1 75 Freeze Time [s] Isg
{fg]asue Temperature |5g Delay Before Measure [s] |5

Figure 6-57. Freeze Bank Threshold and Freeze All Threshold

* If p < Freeze All Threshold, only as much gas is available as can be
transferred immediately and measured as a whole. The sample valve,
for example valve 1, will not be closed any longer.

Expansion Mode — Measurement With Bank and Transferline

The measurement sequence for Bank and Transferline (see

Figure 6-58) is the same as described in “Expansion Mode —
Measurement With Bank” on page 6-38. Only the route of the sample
gas is longer or Bank and Transferline.

Micro Volume

' Expansion  Freeze Direct

- Expansion Mode

" Bank ' Bank and Transfedﬁ " Bank, Transferline and Bellow |5El Bellow Pos [%]

Figure 6-58. Expansion Mode — Measurement With Bank And Transferline

Example

* If Freeze All Threshold < p < Freeze Bank Threshold, the sample
gas in the Transferline is pumped out to prevent Transferline gas
from reaching the Microvolume.

*  Only the sample gas in the Bank volume will be measured.
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Expansion Mode — Measurement With Bank, Transferline, and Bellows

Thermo Fisher Scientific

The expansion mode Bank, Transferline and Bellows (sce Figure 6-59)
is used if large amounts of sample gas are available.

Micro Volume

(% Expansion ( Freeze Direct

- Expansion Mode -

" Bank (" Bank and Transfedine (% Bank, Transferline and Bellow I5D Bellow Pos [%]

Sample Equilibration Isg

Time [s]

Pump Out Temperature |5g

[C]

Initial Transfer |.5|)

Temperature ['C]

Freeze Temperature ['C] |A1 75

Measure Temperature ISU—-
['C]

Bellow DirectThreshold Izg

[mBar]

Freeze Bank Threshold |3
[mBar]

Freeze All Threshold | 2
[mB ar]

Freeze Time [s] lsg

Delay Before Measure [s] |5

Figure 6-59. Expansion Mode — Measurement with Bank, Transferline, and

Bellows

Measurement sequence:

* The bellows is opened to the specified percentage, for example 50%.

*  The sample valve (for example valve 1) is opened.

* Bank valve, valve 12 and valve 14 are opened.

* The sample gas is transferred up to the bellows. The whole volume is

filled with gas.
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* The pressure p is measured (see Figure 6-60). If p > Bellow Direct
Threshold, the sample is measured via the bellows.

Micro Volume

(% Expansion ( Freeze Direct

i~ Expansion Mode

 Bank
Sample Equilibration IBU
Time [s]

Purnp Dut Temperature |50
[Cl

(" Bank and Transferine (= Bank, Transferline and Bellow |5|3 Bellow Pos [%]

Bellow DirectThreshold Izg

[mBar]

Freeze Bank Threshold |3
[mBar]

Initial Transfer |.5|) Freeze All Threshold | 2
Temperature ['C] [mBar]
Freeze Temperature ['C] Freeze Time [s] lsg

|A1 75

—

Measure Temperature
['C]

Delay Before Measure [s] |5

Figure 6-60. Bellow Direct Threshold, Freeze Bank Threshold and Freeze All

Threshold

 If Freeze Bank Threshold < p < Bellow Direct Threshold, the
sample valve (for example valve 1) is closed. The whole gas is
pumped out. If nevertheless Freeze Bank Threshold < p < Bellow
Direct Threshold is still valid, the process will be repeated.

 If Freeze All Threshold < p < Freeze Bank Threshold, Bank valve
and sample valve (for example valve 1) are closed. After pumping off
part of the gas, only the gas in the bank volume will be frozen.

* If p < Freeze All Threshold, only little gas is available. Therefore,

the whole gas amount will be frozen.
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Microvolume Freeze Direct Mode

Thermo Fisher Scientific

The Freeze Direct mode (see Figure 6-61) is used if the amount of
sample gas to be analyzed is known, and in case of very small gas
samples.

Micro Yolume

(" Expansion (% Freeze Direct

Expansion Mode
€ Bank =) Bank, and Transferdine @) Bark, Transterine and Bellow |' Bellow Pos [%]
rL - ol
Sample Equilibration ‘su Bellow DirectThreshold 20
Time [s] [mBar]

Purnp Out Temperature lsu Freeze Bank Threshold Ip
['C] [mBar]
Initial Transfer ],50 Freeze All Threshold I >
Temperature [*C] [mBar]

Freeze Temperature ['C] 175 Freeze Time [5] Ign

Flte:]asue Temperature ]507 Delay Before Measure [s) |5

Figure 6-61. Freeze Direct mode

The sample gas is not expanded but transferred to the Microvolume
directly. There, it is frozen according to the parameter values and finally
be measured.

Note The fields for Expansion Mode are inactive when Freeze Direct is
selected. A

Measurement sequence:

*  The sample valve (for example valve 1) is opened.

* The gas in the bank volume is equilibrated until Sample
Equilibration Time has elapsed.

* Simultaneously, the Microvolume is heated to Pump Out
Temperature (for example 50 °C). At this slightly elevated
temperature, evaporation of impurities and water is facilitated. They
are pumped off. Thus, the Microvolume is cleansed.

*  The Microvolume is cooled down until Initial Transfer Temperature

(for example - 50 °C) is reached.

* At Initial Transfer Temperature (for example -50 °C), bank valve
and left valve of Microvolume are opened. Thus, the sample gas is
transferred to the Microvolume.

*  The sample gas having just entered the Microvolume is cooled down
further until Freeze Temperature (for example -175 °C) is reached.
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The system waits, until Freeze Time has elapsed (for example 60 s).
Then, bank valve and left valve of Microvolume are closed.

The Microvolume is heated up to Measure Temperature (for
example 50 °C).

The system waits until Delay Before Measure has elapsed.

Measurement starts.

Defining a Configuration for Dual Inlet System and Microvolume

Before operating, a configuration containing the Dual Inlet system and
the Microvolume must be created in the Configurator.

K2
0’0

To define a Configuration for Dual Inlet system and Microvolume

In the Isodat folder, double-click 2k to open the Configurator

Configurator

tool.

Click to add a new Configuration.
Enter a name, for example, Dual Inlet+Microvolume.

Select Dual Inlet Sets.
The Dual Inlet sets are listed in the right pane, see Figure 6-62.

Select Dual Inlet + Microvolume.
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6. Dragand drop it to the Source port = of the new Configuration.
A @ sign appears, see Figure 6-62.

D& HERIEIEE:

Configurations g GC IsoLink Sets |

=4
=

J__I Isodat Configuration.iso
= 'E! Dual Inlet+Microvolume
=-MS MAT 253

3= CorFlo Il Sets |

3 Elemental Analyzer Sets - ConFlo IV

i_ @ GasBench Sets [ &2 ConflolV Sets

_ EE DuallnietSets | (4 LCSets | [ GCCIMII Sets
:% EE0Dual Inlet

B B Dual Inlet + HDevice

# EDual Inlet + HDevice + A2005 Sampler

¥ ¥Dual Inlet + Multiport

¥ EDual Inlet + Multiport + Reference Refill

§ #Dual Inlet + Multiport + MicroVeolume

# EDual Inlet + Multiport + Multiport Ext

EE0Dual Inlet = Multiport + Multiport Ext + Reference Refill
E #Dual Inlet + Multipert + Multiport Ext + MicreVolume
Y Duai it - MicroVolume |

EEDualInlet + Kiel IV Carbonate + Reference Refill

E Dual Inlet + EQ-Unit + Reference Refill

¥ #Dual Inlet + EQ-Unit + EQ-Unit Ext + Reference Refill
% A2005

Ready NUM User Mode

Figure 6-62. Defining a Configuration with Dual Inlet system and
Microvolume
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Dual Inlet System is attached to Source. Microvolume is attached
to the Direct COV Port. See Figure 6-63:

e

24 Isodat Configuration.iso - IsoConfigurator

Ready

File Edit View Options Interfaces Help
1QIE L B
Configurations B

(] Isodat Configuration.iso [ .

=8 | {Dual Inlet+Microvolume d
E=-MS MAT 253 IED
)= Source
=1 ¥ DualInlet System EfDual
-[ab] Application Mode || EEDual
—J-==_ COV Connection FEDual
-3 Change Over2 || §EDual
== D!rectICOV E30ual
+- B MicrovVolume
“= Intem Right EfDual
-+ Intem Left EEDual
= Extem Right F¥Dual
5 Extem Left F¥0ual
+ Capillary §¥Dual
E¥0ual
EEDual
EE0ual
1% A200

Figure 6-63. Dual Inlet device attached to the Source

7. Close the Configurator window.
All settings are saved automatically.

Using a Predefined Method for Dual Inlet System and Microvolume

== = Accessories
QEGEIM -~ r ¥ ¥
MS -
~ Hic Administrate Panels...
6-46

CR-1c]

_steps]

% To use a predefined method for Dual Inlet system and Microvolume

1. In the Isodat folder, double-click

tool.

Acquisition

2. Right-click one of the panel title bars.
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3. In the context menu, click the Administrate Panels.
The Accessories window opens, see Figure 6-64.

Accessories

Dialog visibility

Dialeg

Visible

MS

MS State

Focus 253

L YL SLS

Object Properties

Sequence Scheduler

ISL Scipts

File Browser

Support Scrollbars

l

oK

][ Cancel ]

Figure 6-64. Activating dialogs in the Accessories window

The Accessories window allows to activate dialogs with ¢ . When
you select a dialog, the respective window is shown as a part of the
Accessories toolbar.

4. In the Visible column, click the field next to File Browser.

5. Click OK.

6. In the File Browser, click the Methods tab (default).
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7. Double-click the predefined Method Microvolume_only.met. See
Figure 6-65.

File Browser | i x|

5 Qi
DAFINNIGANNSODAT NThglobalyUser\Dual Inl...\Method
Methods ISequences] Resuﬂsl Se&rchl

Name | Created
A C02.met 01/21/02 14:32:00
] C02_a2005. met 01/08/02 14:55:49
-/ C02_dual_inlet_zero.met  01/08/02 14:55:49
") CO2_Multi met 01/08/02 14:55:49
_,J C02_zero .met 01/08/02 14:55:49
“21C02_zero left.met 01/08/02 14:55:49
_,J C02_zero right. met 01/08/02 14:55:49
"1 H_Device.met 01/08/02 14:55:49
B - HD.met 01/08/02 14:55:43
=) HD_zero.met 01/08/02 14:55:49
= ) Microvolume_only. met 01/08/02 14:55:43
= . Multiport + MicroVolume.... 01/08/02 14:55:49

Figure 6-65. Microvolume_only.met

If the Standards in the Method to be opened are older than the
current ones in the Standard Database or if the user has changed the
Method, the warning shown in Figure 6-66 appears.

Isodat Acquisition E3 |

/'E Standard values different to Standard D atabase!

Actualize now to new values!

Figure 6-66. Actualizing the Standard values

8. Click OK.

The Method is corrected. The current values of the Standard
Database — for example, the laboratory Standard has changed or has
been replaced — are transferred to the Method.

6-48 MAT 253 Operating Manual (P/N 1149090, Revision A) Thermo Fisher Scientific



Thermo Fisher Scientific

Measurements
Dual Inlet Measurement Including Microvolume

The Instrument page of the Method Microvolume_only.met opens.
See Figure 6-67.

Figure 6-67. Instrument page of the Method Microvolume_only.met

9. On the Instrument page, ensure that the proper Peak Center Cup
is selected. If necessary, correct the default cup (that is Cup 4)!

For details on the Instrument page (see Figure 6-67), refer to “Using
a Predefined Method for the Dual Inlet System” on page 6-12.

10. Click the Peripherals tab.
For details on Dual Inlet in the Peripherals page (see Figure 6-68),
refer to “Using a Predefined Method for the Dual Inlet System” on
page 6-12.

Figure 6-68. Peripherals page: Dual Inlet part
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For details on Microvolume in the Peripherals page (see
Figure 6-69), refer to “Using a Predefined Method for the Dual Inlet
System” on page 6-12.

Figure 6-69. Peripherals page: Microvolume part

11.

Click the Evaluation@CO2 tab, see Figure 6-70.

]

Figure 6-70. Evaluation@CO2 page

12.

13.

14.

15.

On the Evaluation@CO2 page, select an Ion Correction Type (for
example CO2 Santrock et al.).

Select None or Sigma as Outlier Test.

_| to specify the k-fold of the standard

In case of Sigma, click ‘
deviation.

For details, refer to “Using a Predefined Method for the Dual Inlet
System” on page 6-12.

For Std. Name, choose a suitable Standard.
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For details on the Printout page (see Figure 6-71), refer to “Using a
Predefined Method for the Dual Inlet System” on page 6-12.

Instrument | Peiipherals | Evalustion@C02 ~Printoul@CD2 | Dyn Extemals |

~ Printout Templates
Single [Default Resulin 3
Sequence [Single Result i )

WK1 Expoit Templates

Single I ﬂ
Sequence I ﬂ

Figure 6-71. Printout page

The Method for measurements using Dual Inlet in combination
with a Microvolume has now been established.

16. As next step, either use a predefined Sequence (refer to “Using a
Predefined Sequence for Dual Inlet System and Microvolume” on
page 6-51) or create a new Sequence (refer to “Creating a New
Sequence” on page 6-3).

Using a Predefined Sequence for Dual Inlet System and Microvolume

Accessories
QBEEEL - v * 4

L Administrate Panel

Thermo Fisher Scientific

% To use a predefined sequence for Dual Inlet system and Microvolume

1. In the Isodat folder, double-click

Acquisition

to open the Acquisition
tool.

2. Right-click one of the panel title bars.
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3. In the context menu, click the Administrate Panels.
The Accessories window opens, see Figure 6-72.

Accessories

Dialog visibility

Dialeg Visible
MS
MS State

L YL SLS

Focus 253

OCbject Properties

Sequence Scheduler

ISL Scipts v
File Browser vy
4| L1 }

[¥] Support Scrollbars

[ 0K ][ Cancel ]

Figure 6-72. Activating dialogs in the Accessories window

The Accessories window allows to activate dialogs with + . When
you select a dialog, the respective window is shown as a part of the
Accessories toolbar.

4. In the Visible column, click the field next to File Browser.
5. Click OK.
6. In the File Browser, click the Sequences tab (default: Methods tab).

7. Double-click the predefined Sequence Microvolume_only.seq. See
Figure 6-73.

File Browser | x|

5 Q
D:AFINNIGANMSODAT NThglobal\User\Dual Inlet Sy...\Sequence
Methods = Sequences |Results| Search]

Name | Created | Modi
_L4C02seq 01/21/0213:17:50 0m/21
LA C02_zero left.seq 01/08/02 14:55:50 05410
"4 HD_zero.seq 01/08/02 145550  05/11

Microvolume _only.seq 01/08/02 14:55:50 04/19

L MicroVolume.seq 01/08/02 14:55:50 11/02

:,J Multiport.seq 01/08/02 14:55:51 01/24

Figure 6-73. Sequences page: Microvolume_only.seq
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In the Method column, see Figure 6-74, the Method chosen in
“Using a Predefined Method for Dual Inlet System and
Microvolume” on page 6-46 appears as default

(Microvolume_only.met). It is possible, however, to select another
Method from the Method column.

Line 0| B[ =] Identifier 1 Method
1 ”

Microvolume_only. met o

Figure 6-74. Sequence List

g
8. Click the @ button.

The Options dialog opens, see Figure 6-75.

Options
Isodat Object
@ TemplateDataSequenceHeader
v Store ™ Auto Numerate Folder
™ Export WK1 File % 1 Fle/Sequence. 01 Fre/Gample e |
[~ ASCll export (csv) @ 1 File/Sequence. €11 File/Sample
Folder Name Pre | Past ||MuIiDo:l 1
File Name Pre | Post ||Acmisition
~ Printout i~ Resultworkshop Templates -
' No &' 1 Printout/Sequence > |
 Yes € 1 Printout/S ample
Comment [No Comment [~ Measure only Selection
Seq Scripts
FipScX | O @
Fod el I a@
TR ] ceneel |

Figure 6-75. Options for sequence

9. Select parameters for Results.
10. Select parameters for Printout.
11. Select parameters for Sequence Scripts.

12. Click OK to start Sequence acquisition.
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Dual Inlet Measurement Including Multiport and Microvolume

This chapter describes how to define a configuration for the Dual Inlet
measurement with Multiport and Microvolume, and how to select
predefined Method and Sequence.

Defining a Configuration for Dual Inlet System with Multiport and Microvelume

6-54

Before operating, a configuration containing the Dual Inlet system,
Multiport and Microvolume must be created in the Configurator.

2
°

To define a Configuration for Dual Inlet system with Multiport and
Microvolume

' " _-'-.‘
In the Isodat folder, double-click Ciguramr to open the Configurator
tool.

Click to add a new Configuration.

Enter a name, for example, Dual Inlet+Multiport+Microvolume.

Select Dual Inlet Sets.
The Dual Inlet sets are listed in the right pane, see Figure 6-76.

Select Dual Inlet + Multiport + Microvolume.
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6. Dragand drop it to the Source port == of the new Configuration.

A @ sign appears, see Figure 6-76.

BEfe<tE 7
Configurations GC IsoLink Sets | = Conflo Il Sets |
[ Isodat Configuration.iso == Elemental Analyzer Sets - ConFlo [V |
=] B Dual Inlet+Multiport+hicrovolume || @) GasBench Sels [_ # ConFlo IV Sets |
= MS MAT 253 EE DuallnletSets | fh LCSets | GCC 111l Sets
e | Source
= Eapi E #Dual Inlet
E EDual Inlet + HDevice
$#Dual Inlet + HDevice + A2005 Sampler
¥ #Dual Inlet + Multiport
# #Dual Inlet + Multiport + Reference Refill
L Dual Inlet + Multiport + MicroVolume |
 EDual Inlet + Multiport + Multiport Ext
¥ BDual Inlet + Multiport + Multiport Ext + Reference Refill
B Dual Inlet + Multiport + Multiport Ext + MicroVelume
§ Dual Inlet + MicroVolume
¥ ¥Dual Inlet + Kiel IV Carbonate + Reference Refill
f EDual Inlet + EQ-Unit + Reference Refill
E ¥ Dual Inlet + EQ-Unit + EQ-Unit Ext + Reference Refill
1% 2005
Ready NUM User Mode

Figure 6-76. Defining a Configuration with Dual Inlet system with Multiport
and Microvolume

The Optional Hardware dialog opens, see Figure 6-77:

Optional Hardware [3e)

Walve 11
Walve 12

Figure 6-77. Optional Hardware dialog

7. If you use a multiport with more than 10 ports, select Valve 11 or
Valve 12, as appropriate.
If you do not select a valve in this window, the standard multiport
with 10 port is configured.

8. Click OK.
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Dual Inlet System is attached to Source. Multiport is attached to
the Intern Left port. Microvolume is attached to the Direct COV
Port. See Figure 6-78:

24 Isodat Configuration.iso - IsoConfigurator
Eile Edit View Options Interfaces Help

Configurations

|
|
(L] Isodat Configuration.iso [
i

=& | {Dual Inlet+Multiport+Microvolume
%-M_S MAT 253 B |
== Source
- =-E § Dual Inlet System EED

[abB] application Mode || EED:
+-== COV Connection F§ID
=== Direct COV 1lDl

+- B MicroVolume

=i Intem Right S
=-== Intem Left LD

- BEE Mulliport 1ID

= Extern Right gD

o Extemn Left $ED

+ Capillary 1D
$ED

§ED.

i

% A

Ready

Figure 6-78. Dual Inlet device attached to the Source

9. Close the Configurator window.
All settings are saved automatically.

Using a Predefined Method for Dual Inlet with Multiport and Microvolume

K2
*

To use a predefined method for Dual Inlet with Multiport and
Microvolume

1. In the Isodat folder, double-click

Acquisition

to open the Acquisition
tool.

T 2. Right-click one of the panel title bars.
QEREE - 2 ¥+

MS . CR- e
- Hig Adm!r.ust‘rate r.Janelgz._ Steps]
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3. In the context menu, click the Administrate Panels.
The Accessories window opens, see Figure 6-79.

Accessories

Dialog visibility

————
e

b

Dialeg

Visible

MS

MS State

Focus 253

L YL SLS

Object Properties

Sequence Scheduler

ISL Scipts

File Browser

Support Scrollbars

l

oK

][ Cancel ]

Figure 6-79. Activating dialogs in the Accessories window

The Accessories window allows to activate dialogs with ¢ . When
you select a dialog, the respective window is shown as a part of the
Accessories toolbar.

4. In the Visible column, click the field next to File Browser.

5. Click OK.

6. In the File Browser, click the Methods tab (default).

MAT 253 Operating Manual (P/N 1149090, Revision A)

6-57



Measurements
Dual Inlet Measurement Including Multiport and Microvolume

7. Double-click the predefined Method Multiport +
MicroVolume.met. See Figure 6-80.

File Browser |

, I x|

(5 Q
D:AFINNIGANMSODAT NTh\global\User\Dual Inlet...\Method
Methods ISequencesl Results I Search I

Name | Created

-4 C02_a2005.met 02/13/0211:47:08
_,J CO02_dual_inlet_zero.met 02/13/0211:47:09
_,J C02_Multi.met 02/13/0211:47:03
=71 C02_zer0 .met 02/13/02 11:47:09
_,J C02_zero left.met 02/13/0211:47:10
] C02_zero right.met 02/13/02 11:47:10
") H_Device.met 02/13/02 11:47:10
B/ HD.met 02/13/0211:47:10
T _,J HD_zero.met 02/13/0211:47:10
_,-! Microvolume_only.met 02/13/02 11:47:10

: - Multiport + MicroVolume.met 02/13/02 11:47:10
o 4 N2_zero.met 02/13/02 11:47:10

Figure 6-80. Multiport + MicroVolume.met

If the Standards in the Method to be opened are older than the
current ones in the Standard Database or if the user has changed the
Method, the warning shown in Figure 6-81 appears.

Isodat Acquisition E3 |

‘,-"E Standard values different to Standard D atabase!

Actualize now to new values!

Figure 6-81. Actualizing the Standard values

8. Click OK.

The Method is corrected. The current values of the Standard
Database — for example, the laboratory Standard has changed or has
been replaced — are transferred to the Method.
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The Instrument page of the Method Multiport + MicroVolume.met
opens, see Figure 6-82.

Figure 6-82. Instrument page of Multiport + MicroVolume.met

For details on Instrument page, refer to “Using a Predefined Method
for the Dual Inlet System” on page 6-12.

9. On the Instrument page, ensure that the proper Peak Center Cup
is selected. If necessary, correct the default cup (that is Cup 4)!

10. Click the Peripherals tab.
For details on Dual Inlet in the Peripherals page (see Figure 6-83),
refer to “Using a Predefined Method for the Dual Inlet System” on
page 6-12.

Figure 6-83. Peripherals page
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For details on Microvolume in the Peripherals page (see
Figure 6-84), refer to “Using a Predefined Method for Dual Inlet
System and Microvolume” on page 6-46.

Figure 6-84. Peripherals page — Microvolume part

For details on Multiport in the Peripherals page (see Figure 6-85),
refer to “Using a Predefined Method for Dual Inlet System and
Multiport” on page 6-26.

Figure 6-85. Peripherals page — Multiport part

11. On the Evaluation@CO2 page, sclect an Ion Correction Type, for
example CO2 Santrock et al., see Figure 6-86.

L | Haus2

Figure 6-86. Evaluation@CO2 page

12. Select None or Sigma as Outlier Test.
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13. In case of Sigma, click to specify the k-fold of the standard

deviation.

For details, refer to “Using a Predefined Method for the Dual Inlet
System” on page 6-12.

14. For Std. Name, choose a suitable standard.

15. Click the Printout@CO2 tab, see Figure 6-87.

Instrument | Peiipherals | Evalustion@C02 ~Printoul@CD2 | Dyn Extemals |

~ Printout Templates
Single |Default Restitivy i |
Sequence [Single Resutinn )

WK1 Export Template:

Single I ﬂ
Sequence I ﬂ

Figure 6-87. Printout page@C02

For details on the Printout@CO2 page, refer to “Using a Predefined
Method for the Dual Inlet System” on page 6-12.

The Method for measurements using Dual Inlet in combination
with a Multiport and a Microvolume has now been established.

16. As next step, either use a predefined Sequence (refer to “Using a
Predefined Sequence for Dual Inlet System with Multiport and
Microvolume” on page 6-61) or create a new Sequence (refer to
“Creating a New Sequence” on page 6-3).

Using a Predefined Sequence for Dual Inlet System with Multiport and Microvolume

Accessories

QBRI » %%
MS

- Administrate Panels...
- Hic e -

Thermo Fisher Scientific

CE- 10

_steps]

% To use a predefined sequence for Dual Inlet with Multiport and
Microvolume

1. In the Isodat folder, double-click

Acquisition

to open the Acquisition
tool.

2. Right-click one of the panel title bars.
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3. In the context menu, click the Administrate Panels.

The Accessories window opens, see Figure 6-88.

Accessories

Dialog visibility

b

Dialeg

Visible

MS

MS State

Focus 253

L YL SLS

Object Properties

Sequence Scheduler

ISL Scipts

File Browser

Support Scrollbars

l

oK

][ Cancel ]

————
e

Figure 6-88. Activating dialogs in the Accessories window

The Accessories window allows to activate dialogs with + . When
you select a dialog, the respective window is shown as a part of the
Accessories toolbar.

4. In the Visible column, click the field next to File Browser.

5. Click OK.

6. In the File Browser, click the Sequences tab (default: Methods tab).
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7. Double-click the predefined Sequence
Multiport+Microvolume.seq. See Figure 6-89.

File Browser

D:AFINNIGANSISODAT NThalobal\User\Dual...\Sequence
Methods ~Secuences | Resuts | Search |

Name | Created
I C02_zero left.seq 02/13/0211:47:11
:,al HD_zero.seq 02/13/0211:47:11
:,J Microvolume _only.seq 02/13/0211:47:12
b :,J MicroVolume.seq 02/13/0211:47:12
:,al Multiport.seq 02/13/02 11:47:12
oVolume.seq 02/13/02 11:47:12
L N2_zero.seq 02/13/0211:47:12

Figure 6-89. Sequences page: Multiport + Microvolume.seq

In the Method column, see Figure 6-90, the Method chosen in
“Using a Predefined Method for Dual Inlet with Multiport and
Microvolume™ on page 6-56 appears as default (Multiport +
MicroVolume.met). It is possible, however, for example to select
another Method from the Method column or to modify the
Multiport Inlet column.

Multiport Inlet Identifier 1 Meathod

Line A IE=

1 v | v | v | Sample 1 = + MicroVolume.met =
2 v | v | v | Sample 2 b Multiport + Micro\Volume. met ™
3 v | v | v | Sample 3 > Multiport + MicroVolume. met |
4 v | v | v | Sample 4 - Aultiport + MicroVolume. met |
5 v | v | v | Sample 5 b + MicroVolume. met ™
6 v | v | v | Sample B = + MicroVolume.met =
7 v [ v | v | Sample 7 - + MicroVolume met ™
B v | v | v | Sample 8 o + MicroVolume.met ¥
] v | v | v | Sample B > port + MicroVolume. met ™
10 v | v | ¥ | Sample 10 = Multiport + MicroVolume, met |

Figure 6-90. Sequence List

For details, refer to “Using a Predefined Sequence for the Dual Inlet
System” on page 6-21.
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8. Click the button.
The Options dialog opens, see Figure 6-91.

Figure 6-91. Options for sequence

9. Select parameters for Results.
10. Select parameters for Printout.
11. Select parameters for Sequence Scripts.

12. Click OK to start Sequence acquisition.
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Dual Inlet Measurement Including H-Device and Autosampler A200S

This chapter describes how to define a configuration for the Dual Inlet
measurement with H-Device and autosampler A200S, and how to select
predefined Method and Sequence.

Defining a Configuration for Dual Inlet System, H-Device, and Autosampler

Thermo Fisher Scientific

Before operating, a configuration containing the Dual Inlet system,
H-Device, and Autosampler must be created in the Configurator.

0,
*

To define a Configuration for Dual Inlet system, H-Device, and
Autosampler

-7

ol St
In the Isodat folder, double-click & to open the Configurator

Configuratar

tool.

Click to add a new Configuration.
Enter a name, for example, Dual Inlet+ HDevice+Autosampler.

Select Dual Inlet Sets.
The Dual Inlet sets are listed in the right pane, see Figure 6-92.

Select Dual Inlet + HDevice + Autosampler.
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6. Dragand drop it to the Source port = of the new Configuration.
A @ sign appears, see Figure 6-92.

NOIE| & BB|% =¢S5\ 2]
_ Configurations [ GClsoLinkSets | 3@ ConFloll-l Sets |
|1 Isodat Configuration.iso W Elemental Analyzer Sets - ConFla IV |
=T Dual InletsHDevice+Autosampler = @ Gas Bench Sets I &% ConFlo IV Sets |
T 253 I DuallnletSets | 4 LCSets | [ GCCIMI Sets
¥ BDual Inlet

$ EDual Inlet + HDevice

L}, Dual Inlet + HDevice + A2005 Sampler |

¥ ¥Dual Inlet + Multiport

# #Dual Inlet + Multiport + Reference Refill

# EDual Inlet + Multiport + MicroVolume

B EDual Inlet + Multiport + Multiport Ext

¥ BDual Inlet + Multiport + Multiport Ext + Reference Refill
§ #0ual Inlet + Multiport + Multiport Ext + MicroVelume
§ EDual Inlet + MicroVolume

E BDual Inlet + Kiel IV Carbonate + Reference Refill

# #Dual Inlet + EQ-Unit + Reference Refill

¥ BDual Inlet + EQ-Unit + EQ-Unit Ext + Reference Refill
1% A2008

Ready ' NUM User Mode

Figure 6-92. Defining a Configuration with Dual Inlet system and HDevice
and Autosampler
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Dual Inlet System is attached to Source. H-Device is attached to
the Extern Left port. A200S is attached to the Sampler port. See
Figure 6-93:

ﬂ Isodat Configuration.iso - IsoConfigurator
File Edit View Options Interfaces Help
Configurations C
|1 lzodat Configuration iz |
—- B ¥ Dual Inlet+HD evice+Autozamplar e
[=-MS MAT 263 EE
== e
=-E ¥ Dual Inlet System EED.
|ab] Application Mode EiD
+-+=. COY Connection EEDL
. Direct COY EID.
. Inter Right
D
. Intem Left LD
. Extemn Right ERD.
. Extem Left EED.
-1-H2 HDevice EID
—|= Sampler EiD.
s 1 az005 $10.
~. Capillary B0
EED.
ElD.
i a2
Ready

Figure 6-93. Dual Inlet device attached to the Source

7. Close the Configurator window.
All settings are saved automatically.

Using a Predefined Method for Dual Inlet System, H-Device, and Autosampler

< To use a predefined method for Dual Inlet system, H-Device, and
Autosampler

1. In the Isodat folder, double-click ! to open the Acquisition

Acquisition

tool.

Accessories 2. Right-click one of the panel title bars.
QRAPER - v ¥+

MS . 208
Hic Admfr?lstlrate I?anels:._ teps]
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3. In the context menu, click the Administrate Panels.

The Accessories window opens, see Figure 6-94.

Accessories

Dialog visibility

b

Dialeg

Visible

MS

MS State

Focus 253

L YL SLS

Object Properties

Sequence Scheduler

ISL Scipts

File Browser

Support Scrollbars

l

oK

][ Cancel ]

————
e

Figure 6-94. Activating dialogs in the Accessories window

The Accessories window allows to activate dialogs with + . When
you select a dialog, the respective window is shown as a part of the
Accessories toolbar.

4. In the Visible column, click the field next to File Browser.

5. Click OK.

6. In the File Browser, click the Methods tab (default).
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7. Double-click a predefined Method, for example H_Device +
A200S.met. See Figure 6-95.

File Browser

jel

D:AFINNIGANMSODAT NThglobal\User\Dual Inlet SystemMethoc
Methods lSequencesI Results I Searchl

Name / [ Created :|
4 C02_zero left. met 02/26/02 08:55:53
) C02_zero right. met 02/26/02 08:55:53
" A HD.met 02/26/02 08:55:53
. _,i HD_zero.met 02/26/02 08:55:53
: 2005 03/01/0211:52:26
|/ H_Device.met 02/26/02 08:55:53

Figure 6-95. H_Device + A200S.met

If the Standards in the Method to be opened are older than the
current ones in the Standard Database or if the user has changed the
Method, the warning shown in Figure 6-96 appears.

Isodat Acquisition E3 |
,f""’ Standard values different to Standard D atabase!
i B

Actualize now to new values!

Figure 6-96. Actualizing the Standard values
8. Click OK.
The Method is corrected. The current values of the Standard

Database — for example, the laboratory Standard has changed or has
been replaced — are transferred to the Method.
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The Instrument page of the Method H_Device + A200S.met opens.
See Figure 6-97.

{Tnstrument }] Peripherals | Evaluation@C02 | Printout@C02 | Dyn Extemals |

Experiment Classical Aquisition

Configuration Dual Inlet H Device Autosampler

Conwiend =
-]

Gasconfiguration ICDZ L'

Acquistion Seript  [Acquisition.sct am

Figure 6-97. Instrument page of H_Device + A200S.met

9. For Gasconfiguration, select CO2.

Note The Acquisition Script controls the acquisition cycle. The
Acquisition Script should only be edited by users trained on script
editing. A

10. Select the Peak Center Cup, for example Cup 3, for example, 8 s,

see Figure 6-98.

Integration Time is the time needed to measure each individual ion
intensity of the masses 44, 45, and 46. Peak Center Predelay is the
waiting time between activation of reference gas and the start of the
peak center cycle (for example, 60 s). Peak Center Postdelay is the
waiting time between the end of the peak center cycle and the start
of data acquisition.

|sotope MS
Integration Time ‘ 8,000 s] d Peak Center Predelay (s) ISU
Peak Center Cup fCup 3 ﬂ Peak Center Postdelay [s) Ign

Figure 6-98. Isotope MS area
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11. Click the Peripherals tab, see Figure 6-99.

Instument ~ Peripherals | Evaluation@C02 | Printout@C02 | Dyn Extemals |

— Dual Inlet System
e = 5 - — Pressure Adjust
fence L - i O
2 iont On Cup | Cup 2 -I
Number of Cycles Ig ﬂ :
= Delay Time [s] Im
Idle time [s 7
ksl [15 | Tolerance (mV) o
FYThreshold [mBar] ID.03 e
HY Pump Time [s] Isg Master m
P Pump Time [s] |1 0

Figure 6-99. Peripherals page

For details on the Peripherals page, refer to “Using a Predefined
Method for the Dual Inlet System” on page 6-12.

Figure 6-100 shows the values for Background.

Pre Del 5
SDey 3] I Signal up [T¥] [0

Backgrcund CapilaryiBeHcm

Integration Cycles I'l

Figure 6-100. Background area

For details on Background, refer to “Using a Predefined Method for
the Dual Inlet System” on page 6-12.

Figure 6-101 shows the values for H-Device.

‘H-Device
Reaction Time [s] |EU Equilibration Time [s] ISD
Transfer Time [s] IBD

Figure 6-101. H-Device parameters

Reaction Time is the time for the injected substance to react with
chromium (for example 60 s, valve 11 must be closed). Reaction
time differs between substances. Water only needs 20 to 60 s to
react, whereas organic compounds need longer, which must be
determined empirically.

Transfer Time is the time for the gas to expand from the expansion
volume into the bellows (for example 60 s).

Valve 11 is opened and the gas mixture is allowed to expand into the
intermediate or the expansion volume (connecting metal tube plus
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valve body). An Equilibration Time of 30 s is recommended for
800 °C to 850 °C. For other temperatures, this needs to be tested
empirically.

12. Click the Evaluation@CO2 tab, see Figure 6-102.

Instrument | Peripherals ~ Evaluation@C02 IPrintnut@EDZI Dyn Extemals

lon Correction Type:
{ |1:02 Santrock et al. zl

Figure 6-102. lon Correction Type

13. Select the Ion Correction Type (for example CO2 Santrock et al.).

14. Select None or Sigma as Outlier Test. See Figure 6-103.

‘Outlier Test
Type | None LI >>

Figure 6-103. Outlier Test

15. In case of Sigma, click to specify the k-fold of the standard

deviation.

For details, refer to “Using a Predefined Method for the Dual Inlet
System” on page 6-12.

16. For Std. Name (see Figure 6-104), choose a suitable standard.

Standard Parameter:

Std. Name: 8 13CHM2C 8 180/160
Haus2 | -39.260 -25.540

Figure 6-104. Standard Name

Figure 6-105 shows the values for Extended Parameters.

‘Extended Parameters

lon Correction Location Internal v I

Figure 6-105. Extended Parameters area
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17. Click the Printout@CO2 tab, see Figure 6-100.

Instrument | Peripherals | Evaluation®C02 Printott@C02 | Dyn Externals |

 Printout Templates
Single lDofaul Resultinw (=]
Sequence ISingle Resultiny ]

Figure 6-106. Printout@C02 page

For details on the Printout page, refer to “Using a Predefined
Method for the Dual Inlet System” on page 6-12.

For details on the WK 1 Export Template page (see Figure 6-107),
refer to “Using a Predefined Method for the Dual Inlet System” on
page 6-12.

WK1 Export Templates

Single I ﬂ
Sequence I ﬁ

Figure 6-107. WK1 Export Templates page

The Method for measurements using Dual Inlet in combination
with a H-Device and an A200S Autosampler has now been
established.

18. As next step, either use a predefined Sequence (refer to “Using a
Predefined Sequence for Dual Inlet System, H-Device, and
Autosampler” on page 6-73) or create a new Sequence (refer to
“Creating a New Sequence” on page 6-3).

Using a Predefined Sequence for Dual Inlet System, H-Device, and Autosampler

< To use a predefined sequence for Dual Inlet system, H-Device, and

Autosampler
1. In the Isodat folder, double-click ;mn to open the Acquisition
tool.
— Accessories 2. Right-click one of the panel title bars.
QEGEM~ » ¥+
MS 203

H|( Adm@st.rate I?anels:._ - ;teDST
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3. In the context menu, click the Administrate Panels.
The Accessories window opens, see Figure 6-108.
Accessories

Dialog visibility
Dialeg Visible
MS vy
MS State vy
Focus 253 v
OCbject Properties
Sequence Scheduler
ISL Scipts v
File Browser vy
«[ m »

[¥] Support Scrollbars
[ 0K ] [ Cancel J

Figure 6-108. Activating dialogs in the Accessories window

The Accessories window allows to activate dialogs with + . When
you select a dialog, the respective window is shown as a part of the

Accessories toolbar.

Click OK.

A2008S.seq. See Figure 6-109.

File Browser

DAFINNIGANMSODAT NThglobal\UserhDual Inlet S...\Sequence
Methods Seauences |Resutts | Search |

MName / l Created
_-,J C02_zero left.seq 02/26/02 08:55:55
“IHD_zero.seq 02/26/02 08:55:55

H_Device + 52005 seq 03/01/02 13:40:55
;J H_Device.seq 03/01/0210:30:43

Figure 6-109. Sequences page: H_Device + A200S.seq
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In the Method column, see Figure 6-110, the Method chosen in
“Using a Predefined Sequence for Dual Inlet System, H-Device, and
Autosampler” on page 6-73 appears as default (H_Device +
A200S.met). It is possible, however, to select another Method from
the Method column, to enter sample positions (AS Sample) or select
another autosampler method (AS Method).

Line EIT_I =% | AS Sample | AS Method | Identifier 1 Method

1 viv|v|1 “ i | Lab. Gas H_Device + A2005.met N
2 viv 2 > 2 | Lab. Gas H_Device + A2005.met 2
3 v |V 3 =l 3 ~| Lab. Gas H_Device + A200S.met bl
4 v|v 4 >l 4 | Lab. Gas H_Device + A2005. met >
5 v | v 5 =l 5 ~| Lab. Gas H_Device + A200S.met >
B v|v B b 15 | Lab. Gas H_Device + A2005.met %
7 v v 7 =l 7 | Lab. Gas H_Device + A2005.met S
8 v |V 8 > 8 ~| Lab. Gas H_Device + A200S.met >
9 viv 9 |9 | Lab. Gas H_Device + A2005. met >
10 v | v 10 > 10 | Lab. Gas H_Device + A2005.met ¥

Figure 6-110. Sequence List for H_Device + A200S.seq

P>

8. Click the .28 | buceon.
The Options dialog opens, see Figure 6-111.

Options E3
Isodat Object
@ TemplateDataSequenceHeader
IV Store ™ Auto Numerate Folder
™| Export WK1 File % 1 Fle/Sequence. 01 Fre/Gample 2> |
[~ ASCll export (csv) @ 1 File/Sequence. €11 File/Sample
Folder Name Fre | Post ||Mulino:l (|
File Name Pre | Post | [Acquistion
— Printout Resutworkshop Templates————————
C No & 1 Printout/Sequence =S
& Yes € 1 Printout/S ample
Comment [No Comment [~ Measure only Selection
-~ Sequence Scipts
Pre Sciipt | =
Past Seript [ =Hr2
[

Figure 6-111. Options for sequence

9. Select parameters for Results.

MAT 253 Operating Manual (P/N 1149090, Revision A) 6-75



Measurements
Dual Inlet Measurement Including H-Device and Autosampler A200S

10. Select parameters for Printout.
11. Select parameters for Sequence Scripts.

12. Click OK to start Sequence acquisition.
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Basic Procedures Before Measurement

Thermo Fisher Scientific

Before starting any acquisition, make sure that the following procedure
has been performed:

Electronic offset has been measured and saved.
All peripherals have been configured.

The mass calibration for all gases to be measured has been
performed.

In case of a Dual Inlet application, the Bellows Calibration has been
performed.

In case of hydrogen collectors, the H3 factor for Continuous Flow
and Dual Inlet application has been determined.

In case of Elemental Analyzer application for C/N or H/O analysis,
the Jump Calibration has been performed and saved.

In case of a Liquid Autosampler, the COM port and the other
parameters are set.
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Editing the Base Instrument via Advanced Mode

This chapter describes how to edit the base instrument configuration in

Advanced mode.

Note Editing configurations is only possible in Advanced mode and
should only be performed by personnel trained by Thermo Fisher
Scientific. A

< To edit base instrument configuration

1. In the Isodat folder, double-click & to open the Configurator

Configurator
tool.

2. Select Edit > Advanced mode, see Figure 6-112

ﬂ Isodat Configuration.iso - Iso(

File Edit Wwiew Options Interfaces |

add Canfiguration. ..

Advanced mode

Zup Settings...
Gasconfiguration. ..

Reset Isotope M5

Figure 6-112. Menu Edit in the Configurator

The Change into Advanced mode window opens, see Figure 6-113:

Change into Advanced mode

: You have entered the Advanced Diagnostic Mode . You will have access to many system
3 parameters and detailed test routines. Please be aware that interpretation of results may not
be straight forward and may require expert knowledge.

[v] Show next time again [ OK J | Cancel ]

Figure 6-113. Change into Advanced mode
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3. Click OK.
4. Click the Devices tab.

Base instruments and all peripherals are displayed in the right pane,
see Figure 6-114:

ms 3 % W U 3
MAT 253 Confla 1l Elemental GC I GF Irterface  LC lsolink Trace GC
Interface Analyzer Interface Interface
AGILENT AGILENT Generic GC GasBench  Flash EA MNode  Flash HT GCC Mode

E290 GC 7890 GC MNode
m
® A ¥ B & @
LC IzoLink, GazBench  AcidPumpD.. Precon ConFlo - Liquid — Al45 3000 A2005
Mode Mode Liquid &5
Hieal ]
A52000 Al_A5 3000 TriPlus A5 TriPlus A5 HTC PaL PaL - Liguid — Surveyor A5
Liquid
m
oo oW oW oy o
AlLAS 3000 Surveyor MS  Change Ower  Change Over  Dual Inlet Multipart Multipart Ext
Purnp 2 b System
(] bt E]
K X @ oo o7 S
Tube Cracker Tube Cracker  Microolume EQ Unit EQ Urit Ext HDevice  Buffered Refil
Ext
o [ r r 28
Rieference M2 Riefill PeriCon Reference Reference Kiel W H52000
Refil Automatic M anual Carbonate
=77 B= (5 El El
o Y 7 2 @
GP Mode Flash E& Flash HT GC lzoLink, ConFlo [V Trigger 1 Trigger 2a
Mode Interface ConfFlo IV ConfFlo IV
[ [ [t (5
Trigger 2b Trigger All TCEAMode  Generic EA HF Sample LF Sample
ConFlo IV ConFla IV Node Dilution Dilution

Figure 6-114. Peripherals in Device tab

hd

Right-click the icon MAT 253.

6. Click Edit.
The Device Editor opens.

7. Continue with “Device Tab” on page 6-80.
Note The Edit command that allows editing a configuration is only

accessible via the Devices tab, not via the Elemental Analyzer Seta
tab. A
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Device Tab

The hardware database provides the pool of all available hardware
elements. During installation of Isodat, the hardware database is
checked for new hardware. As a subset, the installed hardware
components of the device are listed here.

The device as a whole is retrieved on the board via its Plug Measure ID
(that is, a board address). The board can manage more than one device,
not only MAT 253. Other, additional devices can be assigned.

The Edit window for the currently edited Device Isotope MS is shown
in Figure 6-115:

s -]
—IMAT 253
: Device | Events = Sequence | Monitor Parameter | System Start Yalues
Device: ||sotope MS
'H Intensity EZ]High Vacuum [Z]Highvaltage
|“ BoardldH ardwarePart MagnetCurrent @ HwStatus
'@ Einzel-Lens 2 High Yoltage ] Pressure MP
'@ Einzel-Lens Symmetry (Z—) Clock [Z] Pressure MP Ext
:@ *-Focus “ ResistorCh0 [Z] SpectrometerType
:@ #-Focus Symmetry & ResistorChl “w HV On
EZ)v-Deflection % ResistorCh2 “w HY Off
)Y Deflection Symmetry  “w ResistorCh3 E Switch Pumps
EZ) Eutraction “ ResistorChd ¥, Pumps Source
] shield “a ResistorChs Eﬂ Pump Source 50%
)% Facus 1 % ResistorChe ¥, Setpoint Source
)% -Focus 2 “w ResistorCh? “w Analyzer Heater
) Trap % ResistorCha “a Spare [Relais 5)
'@ Electron Energy “w ResistorCh3 “w Inlet System Heater
) Emission % EmissionState & Source Heater
) -Deflection 1 " Host Connection “w Inlet Valve Heater
EZ) v -Deflection 2 “a Source On =/ Source
:@ Einzel-Lens 1 “w Emmision LED = Capillary
'@ Einzel-Lens 2 EZ] EmissionCurrent [ Forevacuum
i@ R-Plate EmissionCurrentTrap
£3 1 | (2]
[ ] Edit Mode Plug Measure ID 0

Figure 6-115. Device tab for Isotope MS

The Edit Mode allows modifying a device by adding additional

hardware components from the hardware database.

The Plug Measure ID is the ID assigned to the current device, for
example, 0 for MAT 253 in Figure 6-115.
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< To configure Device for a hardware component

1. In the Configurator, open the Advanced mode and open the Edit
window of the Device MAT 253 as described in “Editing the Base
Instrument via Advanced Mode” on page 6-78.

2. In the tab Device, select the check box Edit Mode to add further
hardware components from the hardware database to the list of
already installed components.

The left pane in Figure 6-116 shows all available hardware
components. The right pane displays the installed hardware

components.
I MAT 253
i Device | Events | Sequence | Monitor Parameter | Syster Start Values
Device: |sotope MS
.EVolumePosiiion W Communicatior| M Intensity _@ High Vi
“w Switch (2 Clack W BoardldHardwarePart 5] Magnet,
W Tiap = Channel E Einzel-Lens 7 High Ve
== Split ¥ Boardld @ Einzel-Lens Symmetry @ Clock
. Valco EBellow mx-Focus ‘w Resisto]
2 [Vahve [Z) ade [ Focus Symmetry ‘w Resisto|
7 ScaleHv ¥ Scale EY-Deflecﬁm ‘w Resisto]
m FressureMeter  WH @Y-De!lecﬁm Symmetry “w Resisto
= Port m Extraction ‘w Resisto]
HYStatus () Shield ‘W Resisto|
[Z) CalculatingD ac [E)%Focus 1 W Resisto
(3 Caleulatingdde ()% Focus 2 “w Resisto|
[ BasicHy [ Trap “w Resistol
W Integration Unit [ZJElection Energy ‘“w PResisto]
5P \dReader ) Emission “w Emissio|
3 HwsSt (3 v-Deflection 1 “w Host Ce
¥, Dio () v -Deflection 2 W Souice
FIDac [FEinzetLens 1 “w Emmisic
B Cup [FEinzetLens 2 ) Emissiol
W Counter ZIR-Plate [ Emissiol
)|zl =)
Plug _Measure ID 0

Figure 6-116. Edit Mode activated

3. In the left pane, click the hardware component to be added, for
example, Valve as shown in Figure 6-116.
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4. Drag and drop the hardware component, for example, Valve, into
the right pane. See Figure 6-117.

%]

" TMAT 253
Device | Everts | Sequence | Monitor Parameter | System Start Values |

Device: IsotapeMS
EVDlmePasﬂim M Cormunicatior ;@ Hight/oltage

“w Switch (3 Clock Ilﬁ HvStatus

W Trap = Channel |ﬁ Pressure MP
= Spii W Boardid Ilﬁ Pressure MP Ext
. Valco I Below @ SpectrometerType
P4 Valve Zlade & HV On

© ScaleHy Wi Scale “w HV Off
] PressureMeter W0 ¥, Switch Pumps

=4 Port Hn Pumps Source
m HiStatus E Pump Source 50%
[Z] CalculatingDac ﬂ, Setpoint Source
EZ Calculatingtde “a Analyzer Heater
I BasicHv “w Spare [Relais 5)
S Integration Unit “w Inlet System Heater
&P |dR eader “w Source Heater
EZI Hwsh “a Inlet Valve Heater
E Dio = Source
m Dac = Capillary
o8 Cup B ForeV/acuum
Wi Counter P Valve 1
[ R (2] 3]
Edit Mode Plug Measure ID

Figure 6-117. Hardware component added

The new hardware component Valve is added to the right pane. Any
added new component must be configured.
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5. Double-click on the new hardware component in the right pane, for
example, Valve.
The Hardware window opens, see Figure 6-118.

Hardware
HE]
W M Valve
Grouphame
Interface Type [ V-é
Optional 7] Dependend Parts
Standard Inlet O
Installed
Maonitar during Acg
Opcode 1 Adress Code i}
Control Code
| oK | [ Cancel ]

Figure 6-118. Hardware properties for Valve

6. Configure the newly installed hardware component by assigning its
properties.

7. Confirm with OK.

The hardware component is defined via Isodat software.

8. Continue with “Events Tab” on page 6-83

Events Tab

< To configure Events for a hardware component

1. In the Configurator, open the Advanced mode and open the Edit
window of the Device MAT 253 as described in “Editing the Base
Instrument via Advanced Mode” on page 6-78.
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6-84

2. Click the Events tab in the Edit window for the currently edited
device, for example, Isotope MS, see Figure 6-119.

form———
I MAT 253

Device | Events | Sequence | Monitor Parameter | System Start Values |

Available [tems

‘% ResistorCh0

“w ResistorChi

% ResistorCh2

“w ResistorCh3

“w ResistorChd

“w ResistorCh5

“ ResistorChe

“w ResistorCh?

“w ResistorCh

“w ResistorCh3

“w EmissionState
“w Host Connection
“ Source On

“w Emmision LED
W HYOn

“w HY Off

[5g Switch Pumps
[5g Pumps Source
g Pump Source 50%
[5g Setpoint Source
“ Analyzer Heater
“w Spare [Relais 5)
“w Inlet System Heater

.h,

Ewvents

Figure 6-119. Event tab

3. Dragand drop elements from the left pane to the right to add them

to the Time Events list.
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4. Right-click on the item added to the Events list.

The context menu opens, see Figure 6-120.

| MAT 253

Available ltems

|"w ResistarChd
“w ResistarChs
“w ResistarChe
“w ResistarCh?
“w ResistarCh
“w ResistarChd
“w EmizsionState
“w Host Connection
“w Source On

“w Emmizion LED
% HY On

% HY Off

g Switch Pumps
g Pumnps Source

=g Setpoint Source
“w Analyzer Heater
“w Spare [Relais 5)

“w Source Heater

[-#] &ctionS eript
i MethodSwitcher

| Device Events | Sequence | Maritor Parameter | System Stalt\;‘alues_

=g Purnp Source 50%

% Inlet Systern Heater

%y Inlet Y akve Heater

Events

Delete

Renarie

Figure 6-120. Delete selected object

5. From the context menu, select Rename to rename an item, or select
Delete to delete an Event.

6. Ifyou selected Delete, the message window opens. Confirm with

Yes.

The Event is deleted from the pane.

Note After you changed Events of the Time Events list by adding,

renaming or deleting them, you must create new methods and

sequences. In general, after changing a database, create new methods
and sequences. A

7. If you added or changed and item, continue with “Sequence Tab”

on page 6-80.
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Sequence Tab

% To configure Sequence for a hardware component

1. In the Configurator, open the Advanced mode and open the Edit
window of the Device MAT 253 as described in “Editing the Base
Instrument via Advanced Mode” on page 6-78.

2. Click the Sequence tab in the Edit window for the currently edited
Device, for example, Isotope MS see Figure 6-121.

I MAT 253 &3

| Device | Events Sequence | Manitor Parameter | Systern Start Values

Available [tems Sequence ltems
![3 Sequence Flag m Peak Center
ﬁ Sequence Text

ﬁ Sequence File

Thumbnail

Figure 6-121. Sequence tab

3. Dragand drop an item from the left pane to the right to add a new
item to the Sequence Item list.

4. Select, for example, Sequence Cmd to let a command be executed.

5. Select Sequence Flag to activate or deactivate an action, for
example, Interface Pump Control.

6. Select Sequence File and define method files, for example for
autosampler or GC. These methods can then be selected in a
sequence.
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7. Select Sequence Text to add a text column, for example, for a
comment.

By dragging and dropping you can add as many flags as you like to a
sequence. They are read out in the particular measurement scripts.
By activating/deactivating the sequence items, certain parameters
defined in the measurement script are set or not (for example, delays
or flow rates).

Often, for the first sample within a sequence, a flag is activated. It is
deactivated for the following samples of the sequence.

Thus, basic parameters are set only once and kept constant for the
following samples. This ensures, for example, working with a
constant flow rate during the entire sequence. The same is true for
performing a peak center.
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Monitor Parameter Tab

System Start Values Tab

The right pane of the Monitor Parameter tab in Figure 6-122 shows
the parameters that are constantly read out and monitored, for example,
the status of the acid pump (blocked or not) or the status of the six-port

valve.

-~

—IMAT 253

-,

Available ltems

| Device | Evenls__;__Sequence_i Monitor Parameter [ System Start Values |

Parameter

!“ Intensity
®E BoardldH ardwarePart
EZ]EinzelLens
EZ] Einzel-Lens Symmetry
EZ]%-Focus
EZ]%-Focus Symmetry
EZ]vv-Deflection
EZ]Yv-Deflection Syrmmetry
EZ] Extraction
[ Shield
EZ]%-Focus 1
EZ]%-Focus 2
EZ] Trap
[EZ] Electron Energy
[EZ] Emission
EZ] v -Deflection 1
EZ] v -Deflection 2
EZ]EinzelLens 1
EZJEinzelLens 2
EZJR-Plate
EZ] High Vacuum
EZ] MagretCurrent

2 HighVoltage

]

abfSe ;
[ab] Pump Source 50%
Eb:] Pumps Source
ab] Switch Pumps

lab] Highaltage

ab] EmissionState

Eb:] EmissionCurrentTrap
ab] EmissionCurrent

ab] Fore Vacuum

ab] High Yacuum

[ab] HvStatus

Eh:] Integration Unit

Ebi] Pressure MP

Ebi] Pressure MP Ext

[5_:}:] ForeVacuum

Figure 6-122. Monitor Parameter tab

The right pane of the System Start Values tab in Figure 6-123 lists
parameters that are set to a certain value (the system start values) during
start of Isodat. Individual components of the interface can be switched
into an intended status (for example, switching the acid pump off)

during start of Isodat.

Note The shutdown parameters of the system can be edited in the Isodat

Generic Editor. A
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In the Configurator, open the Advanced mode and open the Edit
window of the Device MAT 253 as described in “Editing the Base
Instrument via Advanced Mode” on page 6-78.

In the System Start Values tab, drag and drop Isotope MS/Source
Heater from the left pane to the right pane, see Figure 6-123.

p

— I MAT 253

w

Device | Events | Sequence | Maritor Parameter | System Stﬂft\"ﬂ'ues:

Available [tems

| | ntensity
| M B oardldH ardwearePart
[EZ)Einzel-Lens
EZ] Einzel-Lens Spmmetry
) %-Focus
] =-F ocus Syrmmetry
5] v-Deflection
[EZ] v-Deflection Syrametry
[EZ] E wtraction
51 Shield
) %-Focus 1
) -Facus 2
=) Trap
[EZIE lectron Energy
[EZ] E missian
] v -Deflection 1
:@ -Deflection 2
EZIEirzel-Lens 1
[ Einzel-Lens 2
[EZ]R-Plate
(=] High W acuum
EZ] M agnetCurrent
% High Yoltage

"‘A. ", lsotope M5 /50urce Heater |

Parameter

Figure 6-123. System Start Values tab

3. Right-click Isotope MS/Source Heater in the right pane and select

Properties from the context menu.

4. Click |+ to open the drop-down list Isotope MS/Source Heater.
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5. Select On, see Figure 6-124.

Device | Events | Sequence | Moitar Parameter | Swstern Start Yalues |

Ayvailable Ikerns Pararmeter

W ntensity | %y lsotope MS/5 ource Heater
M BoardldHardwearePart

[ Eirzel-Lens

[EZ] Eirizel-Lers Syrmetry

2] -Focus

‘{:j Transfer

% Switch

Source Heater - State On [zl

0ff
[ I )8 H Cancel LON

L
[EZ]Eirzel-Lens 1
(] EirezelLens: 2
[EZIR-Plate
[ High “acuum
5] 4 agnetCurment
% High Valtage ™

Figure 6-124. Properties of Source Heater

Now every time the Acquisition or Instrument Control starts the
Source Heater is switched on.

Note If the Source Heater has been On before starting the Isodat
software, nothing changes and the Source Heater stays On. A
% To open the Isodat Generic Editor

1. Double-click the file IsodatEditor.exe in the Thermo Fisher
Scientific Isodat folder ...\Global\bin.

2. Select File > Open.

3. In the Open dialog, select the file System ShutDown
Parameters.iso in the folder ...\Global\Databases.

4. Click Open.
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Figure 6-125 shows the Isodat Generic Editor:

2 System ShutDown Parameters.iso

= |1 System ShutDown Parameters
= [ LC Isolink Interface
= | Isolink Interface/Spiit 1
P4 LC Isolink Interface/Ref
P LC Isolink Interface/acidPump
P4 LC Isolink Interface/Ox, Pump
P4 LC Isolink Interface/Purge
= | ConFlo IV Interface
M ConFlo IV InterfacefSampDil 1
P4 ConFlo IV Interface/M5 Capillary
= |1 GC Isolink Node
M GC Isolink Nodefo2
M GC Isolink NodefCHé
M G tsolink Node/BF

> Transfer
.lj M Valve

System only B
Backup El
Name ConFla IV Interface/M5 Capillary
MS Capdlary - Stale On 7|

Figure 6-125. System shutdown parameters in Isodat Generic Editor

5. Edit the shutdown parameters of system components (acid pump,
oxidation reagent pump, purge) as needed.

Note After altering shutdown parameters, a system restart of Isodat is
necessary for the parameters to take effect. This feature is used for
security. Some parameters are set in a way not to damage interface or
IRMS during system startup and shutdown. A
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Viewing Results in the Acquisition Window

Toolbar Commands

6-92 MAT 253 Operating Manual (P/N 1149090, Revision A)

Results of measurement are shown in the Acquisition window. This
chapter describes the toolbar commands and pages of the Acquisition
window.

>
After the measurement has been started by clicking ﬂ‘ in the

Sequence window of the Acquisition tool, an acquisition file *.caf is
generated (for example Acquisition-7.caf). The Acquisition window
opens, see Figure 6-120:

Acaquisition-7.caf

'-\%E

Stop Default RawData Results |

Re-Eval RW2000

Figure 6-126. Acquisition window — toolbar

The commands of the toolbar are explained in Table 6-1:

Table 6-1.  Toolbar commands description

Command Description
. A running Dual Inlet data acquisition can be stopped.
Stop
The data are shown both in a data grid and graphically
% (that is both in medium size).
Default
The graphical representation of the raw data is shown in
maximum size (that is without data grid).
Raw Data
The result grid is shown in maximum size (that is
E without graphical representation).
Results

Some parameters of the Method can be changed (not
the Method itself). Afterwards, the recorded data are
reevaluated using the new parameter values.

EL Opens a Result Workshop Template containing the

RWDD data (for example for preparing a printout).

Thermo Fisher Scientific
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A particular line of the chosen Sequence is shown. It denotes the

currently measured sample. See Figure 6-127.

Line

b

&n

Fill + EQ

Unit 1 Port

Unit 1 Bank

Identifier 1

47

v]v

No

5

3

water

Figure 6-127. Sequence line

Pages of the Acquisition Window

Raw Page

The Acquisition window offers the following pages for data

interpretation:

* Raw Page

* Evaluated Page

* Errors Page

* Extended Page

*  Method Page

‘ Method I

In case of Dual Inlet applications, intensity values are determined while
in case of Continuous Flow applications, peak areas are calculated.

In the leftmost column of Figure 6-128, the sample number is displayed
(for example “Pre” and “1” to “8”; compare the lines of the selected

Sequence):

Raw<C02> | Evaluated<CO2> | Errors | Extended | Method |

Int.44 Int.45 Int.44 Int.45 R Delta rDelta Delta Delta AT% 13C [%]

Sampl Sampl Standard | Standard | 45C02/44C02 | 45C02/44C02 46C02/44C02 13CH2C 180/160

[mV] [m¥] [m¥] [mV] [%o] ¥s. [%0] ¥s. CO2_zero | [Jo] vs. [%o] ¥s.

CO2_zero PDE V-SMOW

Pre 5397264 | 6239.374
1 5364.022 |F294.031 | 5393776 | 6235185 | 1.1733790 15.024 20.507 15.347 20.495 1.128
2 5350753 | 6289.017 |5390.523 | B6231.409 | 1.1733782 15.038 20.472 15.362 20.480 1.128
3 5355706 | 6254.090 |5387.564 |6228.014 | 1.1733448 15.008 20.467 15.331 20.454 1.128
4 5352058 |B6279.971 |5384.796 | 6224809 | 1.1733749 15.032 20.476 15.356 20.463 1.128
5 5348574 |B275.926 |5382.165 £221.931 1.1733629 15.026 20,477 15.350 20.465 1.128
B 5345.251 | 6272.043 | 5379.417 | 6218.645 1.1733860 15.025 20.473 15.348 20.460 1.128
7 5341927 | 6268162 |5376.827 | 6215697 1.1733896 15.033 20.478 15.357 20.466 1.128
8 5338.647 |6264.314 | 5374151 | 6212760 | 1.1733898 15.016 20.523 15.338 20.511 1.128

Figure 6-128. Raw page
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The raw data grid are detailed in Table 6-2:

Table 6-2.  Columns of the raw data display

Column Description

Int Sample Sample intensity of a particular mass in mV (for
example mass 44). Each sample mass has a column
of its own.

Int. Standard Standard intensity of a particular mass in mV (for

example mass 44). Each standard mass has a
column of its own.

R Raw ratio of two masses, that is ratio of the
intensities of these two masses (for example rR
45/44).

rDelta Raw Delta of two molecular masses (in %o) vs. a

secondary standard - that is vs. a user standard. for
example: rDelta [45 CO2/44 CO2] vs. CO2_zero.
These values are molecule deltas and are calculated
from the raw ratios.

Delta Delta value of two element isotopes (in %o) vs. a
primary standard. for example: Delta [13C/12C]
vs. V-PDB or Delta [180/160] vs. V-SMOW.
These values are element deltas and are calculated
from the true element sample ratios and the true
element standard ratios. The true element standard
ratios are read from primary standards defined in
the primary standard database.

AT % Atomic percentage value of an isotope, for example:
At % [13C] or At % [180)]. It is calculated from
the element delta and the corresponding absolute
element ratio of the standard.

Representation of Data in the Raw Data Grid

* A red value indicates that during integration the timeout criterion
was reached. Red numbers only occur in case of intensities, that is in
the columns Int. Sample and Int. Standard.

5382.165

A black value on a pink background is an outlier relating to the
particulars given in the Outlier Test area of the Evaluation page.

15.362

Olotier Test » If Sigma was selected and specified by , Outliers may occur
Tiwe [sigme | and are marked. They only occur in case of Delta values, for
example Delta [13C/12C] vs. V-PDB.
Outier Test e If None was selected there, no outliers are calculated at all.
Type None =l 55 Therefore, no black values on a pink background will occur.
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*  Suppose, that outliers have occurred (that is the case of Sigma). If
you then decide to reevaluate these data using a changed Method
(via the Method page) selecting None in the Outlier Test area of the
Evaluation page, no more outliers are calculated. Thus, the values
will turn into normal black ones. See Figure 6-129.

156362 — 15362
Figure 6-129. Values changing color

A black value on a green background is a Normal value falling into
the k-fold of o (that is no outlier). They only occur in case of Delta
values, for example Delta [13C/12C] vs. V-PDB or Delta
[180/160] vs. V-SMOW.

Figure 6-130 shows the Evaluated<CO2> tab.

Raw<CO2» Evalisted<CO2> |Errors | Extended | Method |
0 Mean |0 Std.Dev. |8 ST. Emor | Atom% | Outlier
8 13CA2C [%e] vs. PDB -2.7050 |0.0095 0.0036 1.1083 |1
0 180/1B60 [%e] vs. V-SMOW | -42056 |0.0234 0.0095 0.1993 | 2

Figure 6-130. Evaluated page

The Delta values (that is & 13C/12C vs. V-PDB and & 180/160 vs.
V-SMOW) marked pink or green in columns 5 of the raw data grid
undergo a statistical analysis here, see Table 6-3:

Table 6-3.  Columns of the Evaluated<CO> tab

Column Description

Mean Mean of the Delta values noted in column 5 (for example

Mean of all Delta 180/160 values in column 5).

Std. Dev.  Standard deviation of the Delta values noted in column
5. (for example Standard deviation of all Delta 180/160

values in column 5).

St. Error  Standard error of the Delta values noted in column 5 (for
example Standard error of all Delta 180/160 values in
column 5).

Atom-% Atomic percentage value of the heavier isotope. It is
calculated from the  Mean value (for example Atom-%

of °C is calculated from § [13C/12C)).

Outlier Number of outliers in column 5 entering into calculation

of & Mean, 6 Std. Dev and 6 St. Error (for example 2).
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Errors Page

Table 6-131 shows the Errors tab.

Raw<CO2= | Evalusted<CO2> Enors |Extended | Method |
Number | Status | Object | Information | Script

Figure 6-131. Errors page

The Errors page contains detailed information about errors that
occurred during data acquisition, see Table 6-4:

Table 6-4.  Columns of the Errors tab

Column Description

Number The consecutive number of the error (that is 1; 2; 3
..)

Status The quality or severity of the error (for example fatal;

warning; error)

Object Object in the script that caused the particular error

Information  Explanation concerning the error

Script Script that caused the error

Extended Page

On the Extended page, a measurement protocol is presented. Detailed
information is given about particular results during measurement
progression (for example Peak Center results or Pressure Adjustment
results). See Figure 6-132. The kind of information depends on the
selected configuration. For example, different information in case of
Dual Inlet + Microvolume compared to Dual Inlet + H-Device.

Raw<CO2» | Evaluated<CO2» | Errors Extended | wethod |

Infornation

Sample Pressure:[mBar] 34.2

PeakCenter 1981

Pressure Adjustment: Left: 5517.0 Right: 54836

Figure 6-132. Extended page
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Method Page

Figure 6-133 shows the Method tab.

Al resnolci{me ar| G T HY EGmp Time (5]

Figure 6-133. Method page

For Data Reevaluation purposes, some parameters of the Method
selected prior to measurement start can be modified, mainly on the
Peripherals page and the Evaluation page.

< To start reevaluation

1. Click the tabs with the changeable parameters, for example
Peripherals page and Evaluation page.

2. Type in the new corrected values.
After the parameters of interest have been modified, reevaluation of
the data can be started.

3. To start reevaluation, click the button.
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Excel Export of Results

Advantages of Excel Export

Creating an Export Template

Measurement parameters and results are exportable as an Excel file. The
Excel export can easily be tailored to your individual needs. Therefore,
rules must be established to determine how to perform the export.
These export rules are described in an export template (that is a *.wke

file).

Various selectors, which group Identifiers, are used to create an export
template. For an export, more than one template can be selected.
Multiple templates can be used simultaneously. Every single template
(that is every wke file) finally leads to an export file of its own, its wk1
file. Every wkl file is created according to the rules of the wke file.

Although measurement data are stored in one result file, the data
concerning every single gas type can be exported separately to an export
file of their own (for example multigas measurement).

Single parts of a measurement can be exported to an export file of their
own (for example only the Method parameters).

Some types of data can be specified further using query tabs, where
sophisticated export properties are defined (for example peak relevant

data).

< To create an Excel export template

O

1. On the toolbar of the Dual Inlet window, click the New button.
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2. Click Data Export and confirm by OK. Thus, a new export
template can be edited. See Figure 6-134.

Method Sequence  Action Script

B x B

ISL Isodat Result

‘Workshop

[ ok | concel |

Figure 6-134. Creating a new export template

Four selector types can be selected. See Figure 6-135.

Main Fitter |
- Acquisition Mode -1~ IncludedSting | (|1 Gas Configuration — |
&) Dudllnlet: &) Contiruous Flow I Apph’l IE'DE j
—V Data Type
v Sequence Line [V Acquision Message [ Molecule Delta ¥ Valuated Results
[V Method Part ¥ Result Peak [V ElementRatio [ Intensity
[V Gas Configuration [V Raw Ratio ¥ ElementDelta ¥ Environment
[V Evaluation Part ¥ Molecule Ratio v Atom %
Disable Al Enable &ll

Figure 6-135. Main filter page
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Selector Types for Template Creation

Selectors facilitate the Excel-Export: the list of exportable data can be
shortened (see the Identifiers in the left pane of Figure 6-136). Without
selectors, all exportable data are visible.

Available Columns [ filtered ) Calurnrs to export

Idznlier | Clase [ 2] [1dentiier | Class
€ Custon Identiier Custom |dentifier =

@ Seqline Sequence Information

@ Seqldentiier 1 Sequence Information

@ Seq Identier 2 Sequence Information

@ SeqRun D Sequence Information

@ Seq Comment Sequence Information

B SeqMethod Sequence Information

@ Information Information Grid

@ d 3H2/2H2 Mean Evaluated Grid

@ d 3H2/2H2 SrdDev. Evaluated Grid

d 3H2/2H2 ST. Enor Evaluated Grid

@ d 3H2/2H2 Atom% Evaluated Grid =

available pool of Identifiers (columns) Identifiers (columns) to be exported

Figure 6-136. Selector types for template creation

Note Selectors are always combined by a conjunction (that is by an

AND relation). A

Note (De-)activation of Selectors can be changed during template
creation. The export columns will not be affected. A

Acquisition Mode

If Acquisition Mode is selected, choose via click between parameters
that are only relevant for Dual Inlet Acquisition and those only relevant
for Continuous Flow Acquisition. As default, both parameter types are
selected, that is no selector. See Figure 6-137.

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

* Duallnlet & Continuous Flov

Figure 6-137. Acquisition Mode
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Included String

If Included String is selected and you type a string (for example Delta),
the entries in the left pane (pool) will be selected according to that string
after pressing Apply. See Figure 6-138. The entries that match the string
will be displayed in the right pane.

Figure 6-138. Included String

Gas Configuration

If Gas Configuration is selected, choose a gas configuration from the
list (for example CO2). See Figure 6-139. All relevant data for this gas

configuration will be shown in the right pane.

IV Gas Configuration
[co2 =

Figure 6-139. Gas Configuration

Data Type

If Data Type is selected, you can select one or more criteria according to
data type (for example if only Raw Ratio is selected, merely entries
concerning raw ratios will be displayed in the right pane). See

Figure 6-140. As defaul, all data types are selected. Click Disable All or
Enable All to ease your work with the Data Type selector.

¥ Sequence Line [V Acquisiion Message [V Molecule Delta ¥ Valuated Results
[V Method Part IV Result Peak [V ElementRatic [ Intensity
[V GasConfiguration [ Raw Ratio [V ElementDelta [ Environment
[V ' Evaluation Part [¥ Molecule Ratio IV Atom %
Disable All Enable &ll

Figure 6-140. Data Type

Thermo Fisher Scientific MAT 253 Operating Manual (P/N 1149090, Revision A) 6-101



Measurements
Excel Export of Results

Inserting Individual Identifiers

In addition to selectors, drag and drop individual Identifiers to the right
pane to export them. Every individual Identifier will appear below the
panes as a column. See Figure 6-141.

Available Columns [ filtered ) Columns to export
Identifier | Class | =] [ Identifier | Class
Custom Identifier Custom Identifier d 3H2/2H2 Std.Dev. Evaluated Grid

B SeqLine Sequence Information

@ SeqIdentifier 1 Sequence Infarmation

@ SeqIdentifier 2 Sequence Infarmation

@ SeqRunID Sequence Infoipak

@ Seq Comment Seque Aformation

@ SeqMethod quence Information

@ Information Information Grid

B d 3H2/2H2 Mean
@ d 3H2/2H2 Std.Dev:

Evaluated Grid
Evaluated Grid

@ d 3H2/2H2 ST. Emor Evaluated Grid

@ d 3H2/2H2 Atom% Evaluated Grid

B d 3H2/2H2 Outlier Evaluated Grid

@ d 2H/1H Mean Evaluated Grid

B d 2H/1H Std.Dev. Evaluated Grid

B d 2H/1H ST. Enor Evaluated Grid

@ d 2H/1H Atom% Evaluated Grid

@ d 2H/1H Outlier Evaluated Grid

A 2aM2/28M2 bdazn Eonkintad Bdd LI
Preview

[ d 3H2/2H2 Std.Dev.

Figure 6-141. Individual |dentifiers

Custom ldentifier

Drag and drop of the Custom Identifier allows inserting a column that
contains no data. You can give it a name of your own choice. Later on,
you can, for example, import data into this column.
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1. Dragand drop the Custom Identifier from the left to the right

pane. See Figure 6-142.

@ Seqldentifier 1

@ SeqIdentifier 2

@ SeqRunliD

@ Seq Comment

@ SeqMethod

@ Information

@ d 3H2/2H2 Mean
@ d 3H2/2H2 StdDev.
@ d 3H2/2H2 ST. Enor
@ d 3H2/2H2 Atom%
@ d 3H2/2H2 Outlier
B d 2H/H Mean

@ d 2H/1H Std.Dev.
@ d 2H/1H ST. Enor
@ d 2H/1H Atom%

@ d 2H/1H Outlier
A 79079902 Masn

Preview

Sequence Information
Sequence Information
Sequence Information
Sequence Information
Sequence Information
Information Grid
Evaluated Grid
Evaluated Grid
Evaluated Grid
Evaluated Grid
Evaluated Grid
Evaluated Grid
Evaluated Grid
Evaluated Grid
Evaluated Grid

Evaluated Grid
Fuslistad Ghd

Figure 6-142. Inserting the Custom Identifier

Removing Identifiers

Thermo Fisher Scientific

Available Columns ( fitered ) Columng to export
Identifier | Class [[Class
; Custom |dentifier- Sstarrdadapbibia— Custom |dentifier
@ Seqline Sequence Information

The following message box shown, see Figure 6-143.

Insert Identifier E3 |

.
anaan

Custom Identifier for Export

_ Corcel |

Figure 6-143. Insert Identifier dialog box

2. Enter a name for the custom identifier, for example Identifier 1.

3. Click OK.

The Custom Identifier also appears as a column in the wk1 Excel sheet.
To create additional empty columns, proceed with the next Custom

Identifiers) by repeating the steps.

< To remove ldentifiers

1. To remove one or more Identifiers (Custom Identifiers or other
ones) from the right pane, mark them there. Then right-click them.
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2. In the shortcut menu, choose Delete Identifier. See Figure 6-144.

Available Columns [ filtered ) Columns to export
Identifier | Class & || Identifier | Class
Custom Identifier Custom Identifier = Evaluated Grid

@ Seqline Sequence Information

@ SeqIdentifier 1 Sequence Infarmation

@ Seq Identifier 2 Sequence Information

@ SeqRunID Sequence Infarmation

@ Seq Comment Sequence Information

B SeqMethad Sequence Information

@ Information Information Grid

B d 3H2/2H2 Mean Evaluated Grid

@ d 3H2/2H2 StdDev. Evaluated Grid

E d 3H2/2H2 ST. Emor Evaluated Grid

@ d 3H2/2H2 Atom% Evaluated Grid

B d 3H2/2H2 Outlier Evaluated Grid

@ d 2H/1H Mean Evaluated Grid

B d 2H/1H Std.Dev. Evaluated Grid

B d 2H/1H ST. Enor Evaluated Grid

B d 2H/1H Atom% Evaluated Grid

B d 2H/1H Outlier Evaluated Grid

A 208249007 hdaan Ciakintad Gad LI
Preview

Figure 6-144. Deleting Identifiers

3. To remove the Identifiers), confirm by Yes. See Figure 6-145.

Isodat Acquisition

® Delete selected Dbjects ?

Figure 6-145. Confirming the deletion of Identifiers

The selected Identifiers) will be removed from the right pane
together with the provided empty columns in the Excel sheet.

Saving an Export Template

After creating an export template (that is a wke file), it must be saved.
< To save an export template

= 1. On the toolbar of the Dual Inlet window, click the Save or Save As

SEoa! i button.
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2. Save the export template in the folder Wk1 Export Templates! See
Figure 6-1406.

Sovens G|

D:A\Finnigan\ISODAT NTAGlobal\Us...\Wk1 Export Templates

Savein: {3 Wk1 Export Templates LI gl

File name: |Dua| Inletf | Save I
Save as lype: |DataE>:pO|l[",wke] L’ Cancel I

Figure 6-146. Saving an Export Template

3. In the field File Name, enter a name for the export template, for
example Dual Inlet 1.

4. In the Save as type field, accept the extension .wke and click Save.

Applying an Export Template
Several samples can be bundled into a single export file.

< To apply an export template

O

1. Open a new Sequence via the New button.
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6-106

2. Then click the Sequence icon. See Figure 6-147.

Method LG Action Script
DataExport Isodal Result
Workshop
oK Cancel

Figure 6-147. Creating a new sequence

3. Confirm by OK.

4. Type your number of samples (for example 3). See Figure 6-148.

Sequence Properties = |

Number of Samples v

[ ok | concel |

Figure 6-148. Entering the number of samples

5. Confirm by OK.

6. The Sequence of your choice is displayed. See Figure 6-149.

Line

0| 3| =] \dentifier 1 Method
1 v|v|v CO2.met
2 v|v|v CO2.met ~
3 v iv|v CO2.met

Figure 6-149. Sequence List for export template
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>
7. Click the ﬂJ button.

Because no export templates have been selected yet, the Export
WK1. File check box is inactive. See Figure 6-150.

Isodat Object

@ TemplateDataSequenceHeader

i~ Results
I Auto Numerate Folder
[ 2 Evpot Wi File

> |
51| £S5l ezport (Sesy)

| Export File Name Pre l Post ||E:-cpo:l
| Folder Name Pre I Post IIACQ-FIesuIts =
| File Name Pre I Post ||Accauisition

Figure 6-150. Export WK1 File box is inactive

8. Click the >> | button.

Because no export templates have been selected yet, the Export
Template list is empty. See Figure 6-151.

|
Isodat Object
@ ExcelExportFileLinkHandler

Add Export Template |

Figure 6-151. Export Template list is empty

9. C(lick the Add button.
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10. In the folder WK1 Export Templates, select your Export Template,
for example Dual Inlet 1.wke. See Figure 6-152.

O [

Look in: | 3 Wk1 Export Templates

] = ]

o Dual Inlet 1.wke;

Filename:  [Dual Inlet 1.wke

| Open |

Files of type: IWk‘l Export Template (*.wke)

ﬂ Cancel I

Figure 6-152. Folder WK1 Export Templates

11. Click Open.

12. Select your Export Template (for example Dual Inlet 1.wke). See

Figure 6-153.

Options E3 |

@ Isodat Object

Q ExcelExportFileLinkHandler

Add port Template |
M| iDual Inlet 1.wke
Delete
0K Cancel
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13. Confirm by OK.
The Export WK1 File box has now become active. See Figure 6-154.

Isodat Object
@ TemplateDataSequenceHeader

— Results
[" Auto Numerate Folder

V¥ Export WK1 File
" ASCIl export (*.csv)

Export File Name Pre | Post “Enpart
Folder Name Pre | Post “ACQAFIesu[(s 0
File Name Pre I Post “Acquisition

Figure 6-154. Export WK1 File check box has become active

14. Confirm by OK.

The options specified in the Sequence are now set and Data Acquisition
starts.

Note The Excel Export will be performed online, that is during the
measurement. This is different from a Re-evaluation, where the Excel
Export takes place offline, that is after a measurement. A
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Chapter 7 Diagnosis

This chapter gives instructions about performing various types of
diagnosis. It contains the following topics:

*  “Checking Performance Data” on page 7-2
*  “How to Start Diagnosis” on page 7-3

*  “Absolute Sensitivity” on page 7-4

* “Abundance” on page 7-11

*  “Amplifier Test” on page 7-16

*  “Compression Factor” on page 7-21

* “Linearity” on page 7-26

*  “Peak Flatness” on page 7-30

*  “Relative Sensitivity” on page 7-37

*  “Resolution” on page 7-41

» “Signal Stability” on page 7-48

*  “System Stability” on page 7-53

*  “Conversion to Other Gases” on page 7-59
*  “Heating Inlet Capillaries” on page 7-60

*  “Replacing an Inlet Capillary” on page 7-62
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Checking Performance Data

Thermo Fisher Scientific has developed several test routines to check the
performance data of the MAT 253 isotope ratio mass spectrometer.

For user's convenience, the Diagnosis program covering these test
routines is included in the supplied version of the Isodat software. It
must be noted that operating some of the test routines requires technical
knowledge of the instrument's internals. In addition, successful
execution of some of the tests depends upon instrument preconditions.

When running the test routines, a highly sensitive focusing of your
instrument will lead to the best specifications results (refer to “Focusing”
on page 1-56 about how to focus the ion source).

The Diagnosis program contains the following test routines:
*  Absolute Sensitivity

e Abundance

* Amplifier Test

e Compression Factor

e Linearity

* Deak Flatness

* Relative Sensitivity

* Resolution

 Signal Stability

e System Stability

Note Reference gas for all performance data is CO,. Make sure to have

properly filled CO, reservoirs attached to the inlet system before starting
the Diagnosis program. A
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How to Start Diagnosis

< To start Diagnosis

+*
1. In the Isodat folder, double-click &% to open the Diagnosis tool.

Diagnosis

2. Click| MNew  to create a diagnosis test.

3. In the File New window, click the test routine to be performed, for
example, Abundance, see Figure 7-1.

File New
Absolute Amplfier Test
Senasitivity 1
Compression Linearity  Peak Flatness —
Factor
Relativ Resaolution  Signal Stability
S anaibivibn

[ 0K J[ Cancel ]

Figure 7-1.  Starting a diagnosis

4. Click OK.
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Absolute Sensitivity

Note Testing Absolute Sensitivity requires a Dual Inlet system. A

Absolute Sensitivity is defined as the number of molecules needed to
generate an ion, which is then registered at the collector (for example
one ion of mass 44 at the corresponding collector cup). It is thus
dimensionless and measured in molecules per ion.

Based on a defined volume, the ion current is determined during a
defined time period as a function of sample consumption (that is sample
loss). The small, defined volume is located between valve 25 of the inlet
system and the inlet capillary. It amounts to approximately 250 L.

Integrating the ion current over time yields the number of ions. From
the signal drop during measurement the number of molecules necessary
to generate this ion amount is calculated. To obtain Absolute Sensitivity,
the number of molecules is divided by the number of ions.

Positively charged ions are produced in the ion source by electron
bombardment. This electron impact (EI) ionization is described by:

Ionization
AB+e¢ — AB" +2¢
Ionization and Dissociation
AB+e > A" +B+2¢

Definition of Absolute Sensitivity AS

AS = As (molecules/ion)

ion
where:

As  Sample gas consumption

. Number of detected ions

won

The number of consumed sample molecules 7 is calculated via the ideal
gas law:

pV = nRT

where:

R Universal gas constant
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Temperature

T

p Pressure
n Number of sample molecules
v

Volume (here 250 pL)

The amount of detected ions 7,,, in the collector cup can be calculated

via the electrons needed to neutralize the positive ions:
6
Q = jldt
G
where:

Q: charge
I intensity

*  Measurement starts with a determination of pressure and intensity.

*  The volume is reduced to the defined volume by closing valve 25 of
the inlet system. The system is in a waiting position until the start
pressure and intensity are reached.

* The ion current is measured for the preset time.

Note Absolute Sensitivity should be about 800 molecules CO, per
mass 44 at the collector cup. A

< To test Absolute Sensitivity

+ I
1. In the Isodat folder, double-click h to open the Diagnosis tool.

Diagnosis

2. Click| MNew  to create a diagnosis test.
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3. In the File New window, click Absolute Sensitivity and click OK.
See Figure 7-2.

File New

Absolute Abundance  Amplifier Test
Sensitivity

&

Compression Linearity  Peak Flatness

®
®

m

R
®

Factor
Relativ Resaolution  Signal Stability
S anaibivibn

[ DK ][ Cancel ]

Figure 7-2. Opening Absolute Sensitivity

The Absolute Sensitivity window opens, see Figure 7-3:

<2 Absolute Sensitivity ol e =]
> B H A
Start top Info  Options
O + [lCup2Mass 44 Cup3Mass 45 [ Cup 4 Mass 46
12000
10000+
7 80004
-
£ 8000
=
<
4 4000
20004
]
T T T T T T T T T
S0 100 150 200 250 300 350 400 450 S0
Clodk [sec]
Mol. in Pseudo V | — Intensity Integral | —
Meol. consumed — Number of lons | —
Total Int. Time s | — Absclute Sensith | —
Resistor [Ohm] —— —
‘wamings and Emors Detail

Figure 7-3.  Absolute Sensitivity window
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PN
Click Options .

Enter a value for Stop [s].

Select from the drop-down list a value for Delay [ms] between 100
and 20000 ms. See Figure 7-4.

-

# | Options o |£|

-

Integration Time [ms] 4 aog <)
Start [m'/] 8000
Stop [s] 500
Minirmum [ntensity [mY] 2000

Channel 1

Delay [ms] 5000 .

Press Adjust Manual

Figure 7-4. Options for Absolute Sensitivity

7.

In Advanced Mode, all values can be edited. A recording Channel
consists of an amplifier, a voltage-frequency (VF) converter and a
counter. If the checkbox Adjust Manual is activated, pressure and
peak center can be adjusted manually.

Click OK.

MAT 253 Operating Manual (P/N 1149090, Revision A) 7-1



Diagnosis
Absolute Sensitivity

P
8. Click | start

Testing starts with a Peak Center on the selected Cup, for example
mass 45, Cup3, see Figure 7-5.

Peak Center...

- Standard Peak Center
Charinel: Cup 3 Macro:  Peak Certer ‘
Pass 1
@ GMass 44.00[C2] MMass 4500[C3] € Mass 46.00 [C4]
¥ 10000 1937.50
&, ———,
" .
& Y
=2 3
L / \
3
'g ol T — ~ T T T |x T
= 1700 1200 1900 2000 2100 2200 2300
ScaleHw [Steps]

Pass 2
® @Mass 4400[C2] MMass 4500[C3] @ Mass 46.00 [C4]

2
3

4 N
0 e M

Integration Unit [Ste.
/
/ ’

1700 1800 1800 2000 2100 2200 2300
ScaleHw [Steps]

Figure 7-5. Peak Center
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The bellows is reduced stepwise until the start level intensity, for
example, 8000 mV, is reached. Then, intensity and pressure are
measured for the preset time, for example 500 s. See Absolute
Sensitivity window, Figure 7-6.

% Absolute Sensitivity Hi=1E3
pom G A

Stat S 0p Info  Optiore
@ [Cup2Mass 4 M Cup 3 Masz 45 [ Cup 4 Mazs 45

18000

12000 _

10000: -

ﬁ_""‘“a-h,__ -
m— —
—_— T ————
fsmn —— “‘“%--.,,____x .
E e —— — __
£ 0% e T —— )
]
4000 R S ]
2000
o
£0 100 150 200 250 00 350 400 450 500
Clodk fsuc]

Mal. in Pseudo Yol. 0.146e+018 Intensity Intagral 2712
Mal. consumed £2.176e+015 MNumber of lons £6.424e+012
Total Int. Time [s] 454 Absolute Sensitivity 1456
Resistor [Ohm] 0300e+08 | |-

P

W

Figure 7-6. Absolute Sensitivity window
Finally, Absolute Sensitivity and other parameters are calculated.
9. Click @ Info

Original measurement and regression line are shown. See

Figure 7-7.

Measure Informations

Graphik I

QO
O Regression Line [l Orginal

8000 —
7000 -
6000 —
5000 —
4000 —

1 1 1
100 200 00 400 500

Figure 7-7. Measurement Information

10. Close the Information window and the Absolute Sensitivity
window.
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11. Confirm the message window Figure 7-8 as appropriate.

| Diagnosis

l k Save changes to Absolute Sensitivity?

Figure 7-8. Saving changes to Absolute Sensitivity
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Sources of Error

Testing Abundance
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Abundance denotes the contribution of a mass to a neighbor mass (for
example the amount of ions for mass 44 falling into cup 45). Thus, the
intensity of a mass (for example mass 44) is compared to the intensity of

the neighboring peak (for example mass 45).

In case of CO,, divide the amount of ion current of mass 44 falling into
the mass 45 cup by the ion current of mass 44 falling into the mass 44
cup.

Measured as ratio of two ion currents it is dimensionless and quoted in
% or ppm. It should not exceed 2 x 10 for a MAT 253 with Dual Inlet
system. The Abundance test is performed with CO, and the device must
be calibrated. Peak center is performed on Channel 2 (that is narrow
cup) before the measurement starts.

 Signal height (that is intensity) on mass 44 is determined in the
appropriate collector cup (for example Cup 3).

*  The background signal on mass 45 is measured (that is electronic
noise with no gas) from mass 44 to mass 45.5.

*  With CO, as sample gas, the magnetic field is scanned from mass 44
to mass 45.5, and the intensities are measured on the neighboring
Cup of mass 45 (for example Cup 4), with bigger resistor value in
order to keep the signal in the detection range).

¢  The abundance (of mass 44 onto mass 45) from the signal to the left
and to the right of mass 45 peak is extrapolated.

* Resistor values are not configured correctly.

*  Due to electrons on the left and on the right side of the peak, a
negative signal may result. This problem can be overcome by
manual adjustment.

+ To test Abundance

T
+
1. In the Isodat folder, double-click \E h to open the Diagnosis tool.

Diagnosis

MAT 253 Operating Manual (P/N 1149090, Revision A) -1
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2. Click ‘ New  to create a diagnosis test.

3. In the File New window, click Abundance and click OK. See
Figure 7-9.

"File New )|

E € € -

Absolute Amplfier Test
Senasitivity

€ ¢ ¥

Compression Linearty  Peak Flatness

m

Factor
Relativ Resaolution  Signal Stability
S anaibivibn

| ok || cancal |

Figure 7-9. Opening Abundance
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The Abundance window opens, see Figure 7-10. The left window
detects mass 44 ions in the correct cup. The right window detects
mass 44 ions in the neighbor cup (that is cup of mass 45).

& Abundance [E=5|em =<
Start ‘ Info  Opticns
0 - @Cup2Mass44 QCup3Mass4s [ - EICup2Mass44 [Cup 3 Mass 45

100 100

a0 a0

604 B0
2 9 T
= 20 = 20
= =
] puu}
c 04 = 04
£ 2
w20 w204
= =
R z a0

-G04 -G04

-804 -0

=i T T T T T =D T T T T T
446 443 450 452 454 446 443 450 452 454
Masz [Dalton] Maszz [[alton]
O —— O ——

Slope e
&U —
Intensity —_—
Abundance —
‘Warmings and Ermors Detail

Figure 7-10. Abundance window

PN
4. Click |Options|.

The Options window opens, See Figure 7-11.

p
7| Options o -2 =3

Integration Time [ms] | 0.200 [2]

Start [0 alton) 44,500
Stop [Dalton) 45500
Step [Dalton] 0.010
Channel
Delay [ms] 5000 v

Press Adjust [mb] 8000

Peak Parameter

Peak Width [Dalton] [<]0.900

Adjust Manual

H

Figure 7-11. Options for Abundance
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Accept the defaults or type appropriate values for Press
Adjust [mV] and Peak Width [Dalton].

The selected cup for the Abundance test is connected with the
indicated recording channel (for example channel 2 from the

pulldown list).

Choose a Delay [ms] value between 100 ms and 20000 ms to
define measurement start delay.

In Standard Mode, the inactive variables cannot be edited. The
Advanced Mode allows experienced users to set the start mass for the
magnet field scan (Start [Dalton]), the end mass, where the magnet
stops scanning (Stop [Dalton]), and the step width for the magnet
scan (Step [Dalton]). If the checkbox Adjust Manual is activated,
signal intensity and peak center must be performed manually.

Click OK.

b

Click | Start | to start the Abundance test.

Testing starts with a Peak Center on the selected cup (for example
mass 45, cup 3), see Figure 7-12:

- Standard Peak Center

1-14

Channel: Cup 3

Pass 1
@ G Mass 44.00([C2]

Macra:  Peak Center

WMass 45.00[C3] @ Mass 46.00 [C4]

-
[=]
(=]
=)

-
0 1 ~.

1037.60
/ ™
/ "

Integration Unit [Steg

T
1700

T T T T T
1200 1900 2000 2100 2200 2300

ScaleHw [Steps]

Pass 2
@ S Mass 44.00[C2]

MMass 45.00[C3] EMass 46.00[C4]

=
o
=1
3

[=]
LY
\

Integration Unit [Stef

1700

I L) L) T T
1800 1800 2000 2100 2200 2200
ScaleHw [Steps]

Cancel

Figure 7-12. Peak Center for Abundance

9. It might be helpful to activate the Advanced Mode. Click the
Options button and expand the interval between Start and Stop
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values, that is decrease Start [Dalton] and increase Stop [Dalton]
values). Values for Abundance, Intensity, dU and slope are displayed.

10. Close the Abundance window.

11. Confirm the message window Figure 7-13 as appropriate.

Diagnosis ]

I . Save changes to Abundance?

| Yes | [ No ‘ . Cancel

Figure 7-13. Saving changes to Abundance

MAT 253 Operating Manual (P/N 1149090, Revision A) 7-15



Diagnosis
Amplifier Test

Amplifier Test

The Amplifier Test (formerly called UFC-Test) checks the ion detection
performance of the IRMS with no ions present. It informs about the
background noise of electronic devices.

The amplifier baseline must be determined without an interfering
signal. The ion source is switched off before measurement starts (that is
ion current equals zero). The signal intensity of every cup is individually
measured at least 200 times for a defined integration time. Finally, mean
and standard deviation are calculated.

Testing Amplifiers

K2
*

To test the amplifiers —

&
1. In the Isodat folder, double-click £ to open the Diagnosis tool.
2. Click | New to create a diagnosis test.

3. In the File New window, click Amplifier Test and click OK. See
Figure 7-14.

File New ==

Abzolute Abundance  EETTEREED
Sengitivity |
Compression Linearity Peak Flathess
Factor
R elativ Resaolution  Signal Stability
S anzibivitn
[ ] 4 ] [ Cancel ]

Figure 7-14. Opening Amplifier Test
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4. Wait, while the available gas configurations are scanned., see
Figure 7-15.

4 Scan available Gas Configurations. ..

Figure 7-15. Scanning available gas configurations

The Amplifier Test window opens, see Figure 7-16:

@ Amplifier Test E@
3 | A

Start toy Options

@) 2 [l Cup 2Mass 44 [ Cup 3 Mass 45 [ Cup 4 Mass 46
20
1.54

1.04
0.5+
0.04

0.5

t=n [Intensity]

-1.04

-1.54

I
&0 100 150 200 250 3O
Clodk [sec]

Cup Cup 1 Cup 2 Cup 3 Cup 4

Mass — e P

Std. Deviatior | — R vy

Mean Intensit | — P —

Resistor [Ohm | — —_— T,

“Warnings and Errors Detail

Figure 7-16. Amplifier Test window
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2

PN
5. Click |Options ..

The Options window opens, see Figure 7-17.

# | Options = @@
Integration Time [ms] | 1.000 (<]
Scan Time [s] 300
Delay [ms] 35000 -
Cycles 300

= C02
Cup No. 2
Cup No. 3
- Cup No. 4

= H2
Cup No.1
Cup No. 8

——

Figure 7-17. Options for Amplifier Test

With the exception of Delay, all parameters are preset and cannot be
changed in Standard Mode. The Advanced Mode allows
experienced users to modify all parameters, for example, accept the
default value of Integration Time [ms]. The Scan Time [s] sets the
duration of the scan. The measurement start is delayed by the
displayed default value of Delay [ms] (value between 100 and
35000 ms). Cycles defines the number of measurements. The
intensities of the channel are measured for indicated cycles with a
definite cycle time.

6. Click OK.

P
7. Click | Start

8. Switch off High Voltage.
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Amplifier Test

The correspondent intensity vs. time diagram is shown, see

Figure 7-18.:
s Amplifier Test M=l E3
> = | A
Stzit Stop | Dptions
@ ECup?Maz?28  ECp3Ma:?3 ECupd Masz 30
400004
2000 — -_
£
& 80004
5 a0
20004
(n]
1 L) 1 1 1
50 100 150 200 250 300
Cladk [ze0]
Cup Cup 1 Cup 2 Cup 3 Cup 4
Mass
Std. Deviation [r
hean Intensity |
Resistor [Ohm]
@ 4

Figure 7-18. Amplifier Test window intensity vs. time diagram

The baselines of the cups are shown with no ions present. Standard
deviation [mV], mean [mV] and resistance [Ohm] of each selected

cup are displayed.
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The procedure is repeated for all amplifiers present in the system, see
Figure 7-19:

& Amplifier Test [E=R|ESR(F>2)
| >
Stop | Options

[J =+ WCupiMass? [ECup#Mass3

F JE—

2 1004

2

E

=

a

a
T T T T T
50 100 150 200 250 300
Clodk [zed]
D ——

Cup Cup 1 Cup 2 Cup 3 Cup 4 Cup 8

Mass — 44 45 aa |

Std. Deviatio | — 1410.247 1821.176 1833.547 | —

Mean Intensi | — 280 128 1334 | —

Resistor [Ohn | — 0.200e+009 | 20.000e+00E| 100.000e+00| —

‘warmings and Erars [retail

Figure 7-19. Amplifier Test window repetition for other masses

9. Close the Amplifier Test window.

10. Confirm the message window Figure 7-20 as appropriate.

-~

Diagnosis

! . Save changes to Amplifier Test?

| Yes ;1 [ No ] | Cancel

Figure 7-20. Saving changes to Amplifier Test
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Compression Factor

Note Testing Compression Factor requires a Dual Inlet system. A

The Compression Factor, formerly called Pressure Ratio, is defined as
intensity ratio and is thus dimensionless [mV/mV]:

Int
Comp = —d

Intstaft

where:

Int,; Intensity at the end of measurement

Int

. 1NtENsity at measurement start

The Compression Factor determines the dynamic range of the two
bellows informing about their tightness and linearity. The ion signal
(that is intensity) is measured at different bellows compressions: an
intensity vs. volume diagram results. The standard deviation around the
mean value of the signal is calculated.

Note The bellows must be calibrated before performing the test. A

To test this parameter, the peak intensity for a mass (for example 44) is
measured starting at the maximum (that is 100%) down to the
minimum (that is 0%). A minimum death volume of about 3 mL is still
remaining at 0% volume. A certain level (for example 200 mV) serves as
starting point of the measurement. The signal for the bellows expanded
to maximum should be at this level. If it is not the case, the inlet system
is expanded and pumped automatically until the reference level is
reached.

Note The Compression Factors should be about the same for both
bellows: at least 1:10 or higher. A

Testing the Compression Factor

% To testthe Compression Factor

4
1. In the Isodat folder, double-click

Diagnosis

2. Click | New  to create a diagnosis test.

to open the Diagnosis tool.

Thermo Fisher Scientific MAT 253 Operating Manual (P/N 1149090, Revision A) 1-21



Diagnosis
Compression Factor

3. In the File New window, click Compression Factor and click OK.
See Figure 7-14.

File New ==

g € € -

Abeolute Abundance  Amplifier Test

L3

Sensitivity )
Compressian Linearity Peak Flatness —
Factor
R elativ Reszalution  Signal Stability
S enaibivibn
[ ak. ] [ Cancel ]

Figure 7-21. Opening Compression Factor

The Compression Factor window opens, see Figure 7-22:

@Compression Factor [ = |-=
> m | A
Start stop Info  Options

] + [lCup2Mass 44 | Cup 3 Mass 45 [ Cup 4 Mass 46

100
204

604
404
204
04
=204
-404
504

-804
-100

Intensity [my]

10 20 30 40 &0 &0 70 80 a0 101
Yolumen [%]

| Intensity Compression Ratio | — |

\Warnings and Emors Detai

Figure 7-22. Compression Factor window

A
4. Click |Options |.
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In Standard Mode, you are only able to select a channel from the
pull-down menu. See Figure 7-23.

# | Options o[ (S|
Integration Time [ms] | 1.000 [2]
Steps 10
Delay [ms] 30000
Channel [1 -]

Figure 7-23. Options for Compression Factor

In Advanced Mode, the other variables can also be edited. The
volume of the bellows is varied stepwise, for example in 10 Steps.
The measurement start is delayed by the displayed value for
Delay [ms].

5. Click OK.

2
6. Click | Start

Testing starts with a Peak Center for the first bellows, for example,
Sample, see Figure 7-24.

Peak Center...

- Standard Peak Center

Channet Cup 3 Macro:  Peak Center
Pass 1
@ @Mass 44.00[C2] MMass 4500[C3] @ Mass 46,00 [C4)
= 800 1937 50
=3 ——
£ FO00 e \
&8
& 4004 / i
8 !
£ 0\ N\

17IEHJ 18‘00 19‘00 21]‘30 21;]] 22;1] 2300
ScaleHw [Steps]
L L L O L L L LT T LT
Pass 2
@ @Mass 4400[C2) MMass 4500[C3] @ Mass 46,00 [C4)
200
GO0

o / \
200 . \

o

Intensty [Steps]

T = T T L] T = T
1700 1800 1800 2000 2100 2200 2300
ScaleHw [Steps]

Figure 7-24. Peak Center for Compression Factor
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When the Peak Center is finished, signal intensity is shown during
the volume change of the bellows for the different masses, see
Figure 7-25:

@ Compression Factor _ (O] =]
P om D A
|| St Info Options
@ MCup2Mazdd ECp3IMassd5 EICupd Mass 46
10000
19000
12000{
OO \\\\
1 3
" 000
<000
2000
o
0 x B a ! &0 70 a0 a0 100
Wolumen [%]
[Intensity Compression Ratio [1.15.590633 ]
Q E

Figure 7-25. Compression Factor window

Finally, the Intensity-Compression ratio is calculated for the first
bellows, for example, Sample.

The procedure is repeated for the second bellows, for example
Standard, and a Peak Center is performed, see Figure 7-26:

- Standard Peak Center

Channet Cup 3 Macro:  Peak Center
Pass 1
@ @Mass 4400[C2] MHMass 4500(C3) ©Mass 46,00 [C4]
00 1037 .50

16
600 \

s 4 Rl \
200 / .

Intensty [Steps]
&
-]

o
17:3] 18‘00 19‘00 21]‘30 21:]] 22;1! 2300
ScaleHw [Steps]

L L L L L L L LT T
Pass 2
@ @Mass 4400[C2) MMass 4500[C3] @ Mass 46,00 [C4)
= 800
= a0
o, / \
£ 400
£ \
Lo Y

T— T T T . T
1700 1800 1800 2000 2100 2200 2300
ScaleHw [Steps]

Cancel

Figure 7-26. Peak Center
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When the Peak Center is finished, again signal intensity is shown
during the volume change of the bellows for the different masses, see
Figure 7-27:

Qs Compaession Factor

p m 3 A
| s <o |l o optons
@ MCp2Messdd  MICpIMessd5  BICup 4 Mass 46
18000
44000
12000
wooo] T Y
ER .\ \
g “\_\\.\ .
= 000! R
000
2000
=]
10 20 a0 an ﬁlﬂ B0 70 &0 20 400
Volumen [%]
[Intensity Compression Ratio [1:16.530832 |
@ 4

Figure 7-27. Compression Factor window

The Intensity-Compression ratio is calculated for the second bellows

(for example Standard).
7. Close the Compression Factor window.

8. Confirm the message window Figure 7-20 as appropriate.

Diagnosis

l\ Save changes to Compression Factor?

‘ Yes J [ No j l Cancel

Figure 7-28. Saving changes to Compression Factor
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Linearity

At Linearity test, synonymously called Ratio Linearity, over a range of
varying signals, signal linearity is checked vs. beam intensity (that is
intensity of the main ion current). The signal intensity is measured, and
the isotope ratios are displayed vs. beam intensity. Linearity is calculated
as slope of the regression line [%0/V]. The ratios are monitored between
2Vand 8 Vin 1V steps. For each data point, the background is
subtracted.

Note Source of error: Resistor values must be configured correctly. A

Testing Linearity

K2
*

To test Linearity

+
1. In the Isodat folder, double-click H to open the Diagnosis tool.

Ciagnosis

2. Click | New  to create a diagnosis test.

3. In the File New window, click Linearity and click OK. See
Figure 7-29.

File New =

Abzolute dbundance  Amplifier Test
Sensitivity A
Camprassion |rw :|r|hI Peak. Flathess
Factaor
Felatiy Reszolution  Signal Stahility
Seanetivibn

| ok || cancel |

Figure 7-29. Opening Linearity
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The Linearity window opens, see Figure 7-30:

]

X Linearity =8 o8 ==
p 3 & A
Start Info  Options
[J - WMassd5/44 [ Mass 46/ 44
3
-] 21
& 14
o
T T T T T T T T T
2500 3000 3500 4000 4500 5000 5500 G000 6500 Foc
Intensity [mY]

E] o I Cup 2Mass 44 P Cup 3 Mass 45 [ Cup 4 Mass 46

E 100

g o

£ -100

- T T T T T T T T T

05 10 15 20 25 30 35 4.0 4.5 S0

Linearity [ %e/ V'] —

Linearity [ %/ V] —

‘Warnings and Emors Detail

Figure 7-30. Linearity window

A
4. Click |Options|.

Diagnosis
Linearity

5. From the drop-down lists, select a channel for Adjust Channel and

a value between 100 ms and 20000 ms for Delay [ms], see

Figure 7-31.

X Options
Integration Time [ms]
Start [ml/]

Stop [mV]
Step [mY]
Yaindow [mi]
Adjust Channel
Delay [ms]

Adjust Manual

o (@]
8,000 5]

2000

7000

1000

100

60000 -

Figure 7-31. Options for Linearity

The other variables are preset in Standard Mode (to be accepted), but
editable in Advanced Mode. If the intensities (voltage steps) between
2V and 8 V are to be set manually, Adjust Manual must be selected.
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6. Click OK.

P
7. Click | Start

Testing starts with a Peak Center on cup 3 as the narrow cup, see
Figure 7-32.

- Standard Peak Center

Channet Cup 3 Macro:  Peak Center
Pass 1
@ @Mass 4400[C2] MHMass 4500(C3) ©Mass 46,00 [C4]
g i uﬁ?.sn
= - / N
N \
g ol — J—
E 1700 1800 1900 2000 2400 2200 2300
ScaleHv [Steps]
L L L T L L L L O LT LT
Pass 2

@ @Mass 44.00[C2) EEMass 4500[C3) @ Mase 46.00 [C4)

1700 1800 1900 2000 2100 2200 2300
ScaleHw [Steps]

Integration Unit [Stef
O MW B

Figure 7-32. Peak Center

If no peak could be found, the measurement is terminated.
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Two linearity values [%0/V] are calculated, one for mass 45/44 and
one for mass 46/44., see Figure 7-33:

¥ Linearity [_ (O] %]
p m G A
| Stat  Stop Info Options

@ [EMazs45/44 W Mass 46 7 44

1
2
a

T T v
3000 4000 5000 6000 7000
Intensity [m']

® [l Cup2Mass 44 M Cup 3 Mass 45 @ Cup 4 tass 46

10000
Z =000
z Bo0o
2 anon
E zooo
D T T T T T T T T T
05 1.0 15 20 25 30 35 40 a5 50
Linearity [ %o /% ] [Trace Mass 45 / 44 | -0.108e-000
Lingarity [ % /% ] [Trace Mass 46 / 44 | -7.157e-003
| 7

Figure 7-33. Linearity window

Note Linearity must be less than 0.06 %o/V! A

8. Click | Info
Mean and slope values are displayed, see Figure 7-34.

Graphik |
QO

M Orginal Mass 45 /44 [ Reg.Line Mass 45 / £
1.400 an 1158
1,350 —Slope:-0.000
1300 an 1.403

1250 Slope:-0.000

1.200

1.150 | 1 1 | 1 [N
000 3000 4000 5000 G000 Too0

Figure 7-34. Info window Linearity
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Peak Flatness

Testing Peak Flatness

As slope of the peak plateau, Peak Flatness reflects the quality of the ion
stream. A correction is necessary to eliminate effects of descending peak
plateau with increasing high voltage. This is done by measuring the peak
twice — first with increasing and then with decreasing high voltage. The
resulting peak represents the mean values of both runs. The measured
intensity is a function of the acceleration voltage (that is ion energy).
Therefore, during a high voltage scan the intensity is slightly affected by
this effect. To overcome this, an “energy correction” is performed. The
ion intensity on top of the peak (that is at a parameterized mass range
around the center) is measured. Peak Flatness can be determined for
different gases and different collector cups (for example for a CO,-peak
at mass 45 at Cup 2).

Two results are obtained:
* Maximal intensity deviation divided by the intensity

* Slope of the regression line [1/Da]

< To test Peak Flatness -

+ [
1. In the Isodat folder, double-click h

Diagnosis

2. Click | New  to create a diagnosis test.

to open the Diagnosis tool.
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3. In the File New window, click Linearity and click OK. See
Figure 7-35.

File New ==

Abzalute Abundance  Amplifier Test
Senzitivity |
Comprezsion Linearity Peak Flatnes : [l

Factor
Relativ Rezalution  Signal 5tability
S ansibivibn

[ Ok ][ Cancel ]

Figure 7-35. Opening Peak Flatness

The Peak Flatness window opens, see Figure 7-30:

& Peak Flatness =S Eo =

> | /\ @ A

Start stop Recalc | Info  Options

[J = ECup2Mass 44 [J = [Cup2Mass 44
100 100 []

5 )

E E

- -

= 5

c 04 = 0

2 2

w b

= =]

£ £

-100 -100 -
I I U 1 I I 1 U I U
446 448 450 452 454 446 448 450 452 454
Mass [Dalton)] Mass [Dalton]
—— e——

Peak Flatness i

Normalized Slope [1/Dalton] pa—

Peak Width [Dalton] —

\Warnings and Emors Detai

Figure 7-36. Peak Flatness window

A
4. Click |Options|.
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1-32

5. Select a Channel and a Delay [ms] value between 100 ms and
20000 ms. Select an appropriate value for Peak Width [Dalton],
see Figure 7-37.

X Options

===

Integration Time [ms] | 0.200 [s]

Start [Daltan] 44500

Stop [Dalton] 45.500

Step [Dalton] 0.010

Channel
Delay [ms] 5000 -

Peak Parameter

Peak Width [Dalton] [ 0,150

0

H

Figure 7-37. Options for Peak Flatness

6. Click next to Peak Parameter to open the object

window, see Figure 7-38.

Isodat Object
4 PeakDetectionParameter
Threzhold [m] i)
Slope [m/s] 5
Width [5] 01
Iin Height [miv] 200
Min Valley Height [%] 80
Center Determination Height [%] 50
i oK | LCancel |

Figure 7-38. Peak detection parameters

7. Change the values according to your needs.

8. Click OK.

MAT 253 Operating Manual (P/N 1149090, Revision A)

Thermo Fisher Scientific



Thermo Fisher Scientific

P
9. Click | Start

Diagnosis
Peak Flatness

Testing starts with a Peak Center determination on the selected cup
(for example mass 45, cup 3), see Figure 7-39.

Peak Center...

- Standard Peak Center
Channel: Cup 3

Macio:  Peak Center ‘

Pass 1

@ GMass 44.00[C2] MMass 4500[C3] € Mass 46.00 [C4]

St
=
=]
=]
2

Integration Unit [Stef
—

N

1937 50
-

@ @Mass 44.00[C2] MMass 45.00[C3] @B Mass 46.00[C4]

T T T T T
1800 1800 2000 2100 2200 2300

ScaleHw [Steps]

2
3

Integration Unit [Ste.
/
/ ’

1900 2000 2100 2200 2300
ScaleHw [Steps]

Figure 7-39. Peak Center
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With the aid of the magnet field, the peak is scanned and the peak width
is determined.

% Peak Flatness [_ (O] %]
b m B @ A

Stat S0 | Recasle | Info Options |
® [Cup2Mass 44 M Cup 3Mass 45 ECupdl @ MCup2Massdd M Cup 3 Mass 45 ECupdl

8000 7000

70007 5000
E 6000 7 5000
£ 5000 =
= £ 4000
g 4000 £

[

2 3000 £ o
" 2000 2000

1000 1000:

1 1 T 1 1 T 1 1 T T 1 T 1 1 T 1 1 T
44.644.744.844.045 045,145 245345 4 44.644.7 44,844,045 045,145 245.395.4
Maszs [Dalton] ScaleHy [Steps]

Peak Flatness
Mormalized Slope [1/Dalton]
Peak Width [Dalton]

Figure 7-40. Peak Flatness window

A Peak Center determination for Energy Correction is performed,
see Figure 7-41.

— Energie Comection Peak Center

Channet Cup 3 Macro:  Peak Center
Pass 1
@ @Mass 44.03[C2] MMass 4503[C3] € Mass 46.03[C4]
T 6000 1968.50
=
& 4000 / \
£ 2000 /
E o t

T T T T T T 1
600 1700 1800 1800 2000 2100 2200
ScaleHv [Steps]

Pass 2
@ @Mass 44.03(C2) [Mass 4503[C3] @ Mass 46,03 [C4)

o
=
=
=

4000 / \
2000 p

1800 1700 1800 1900 2000 2100 2200
ScaleHw [Steps]

Intensity [Steps]

LY

Cancel

Figure 7-41. Peak Center for Energy Correction

10. If no Peak Center can be found, the measurement is stopped. In this
case, click Cancel to proceed.

7-34 MAT 253 Operating Manual (P/N 1149090, Revision A) Thermo Fisher Scientific



Diagnosis
Peak Flatness

Values for Peak Flatness, normalized slope [Da™'] and Peak Width
[Da] are calculated, see Figure 7-42:

» = @B @ A
Start Fecalc | Info  Options
® [Cup2Mass 44 M Cup 3Mass 45 @Cupdl @ MCup2Massdd M Cup 3 Mass 45 MCupdl
2000 7000 _
L 600D
5 6000 _ 000
= 5000 _.i‘.
5 B, 4000
= 4000 £
E 3000 E S
£ E
= 2000 znd
1000 1000.
o / . ol .
44,694,744, 844,046.096.145.246.345.4 44.644.794.844.046.045.145.245.395.4
Maszs [Dalton] ScaleHy [Steps]
Peak Flatness 0.024e-000
Mormalized Slope [1/Dalton] 0.043e-000
Peak Width [Dalton] 0.150
@ 4

Figure 7-42. Peak Flatness window

11. Click | Infe
The first tab of the Information window opens, see Figure 7-43.

sure Informa

Graphik I Graphik 2 |
QO
B Complete W Peak Flateau
77
gmg _Min 5528868 -
4ppp -Max (5663654 h
3000 -Mean 15629727
2000 —Slope:239.758"
1000 —Flatres=0 _024
Normafized Slqne:0 .04
446 44.9 450 452 =

Figure 7-43. Information page, first tab
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The second tab of Information window is shown in Figure 7-44.

Measure Informations

Graphik Graphik 2 |

Q Qg
B Mass Scan1 O Mass Scan2 B Mean Sca
5732 =
£000 — f{.ﬂ”’_ %
4000 — Vs %
2000 - ﬁﬁ LY
F, b
2000 - / E:
1000 — Y L
] 1 1 1 1 1 1 1 11
44,5 44.5 45.0 4.3 455

Figure 7-44. Information page, second tab

12. Close the Peak Flatness window.

13. Confirm the message window Figure 7-45 as appropriate.

Diagnosis

l L Save changes to Peak Flatness?

=

| es | ’ Mo l ’ Cancel

Figure 7-45. Saving changes to Peak Flatness
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Sources of Error
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Diagnosis
Relative Sensitivity

Relative Sensitivity (S,,;) describes the dependency of signal intensity
(that is ion current) on the ion source pressure and is thus given in

Almbar:

¢ - 11U
el 7 0.69pR
where:
U Voltage measured at the amplifier of the collector cup (for
example Cup 3, mass 44)
R Resistor value (for example 3 x 10® Q for mass 44). This value is

the same for N, and CO, as reference gases. It needs to be
changed in special cases only.

Ap  Pressure difference between a measurement with and without
reference gas.

0.69  Correction factor for CO,. The ion gauge is calibrated with N,
however, which has a different ionizing probability. The
correction factor takes this into account. To calculate it,
intensities (that is ion currents) and pressures are measured with
and without reference gas.

Note Two different Relative Sensitivity values exist depending on
whether the instrument is equipped with a differential pumping system
or not. The difference is due to different pressure readings at the same
flow. The Absolute Sensitivity (given in molecules/ion) however, is the
same. A

After a cycle of for example three measurements and calculations of
Relative Sensitivity, a mean value is displayed. This value should be
about 0.2 A/mbar for a standard system and about 0.5 A/mbar in case of
a differentially pumped system. They depend on the pumping capacity
of the turbomolecular pumps. Each cup (that is each mass) is
characterized by a Relative Sensitivity value of its own.

Different values of Relative Sensitivities can only be compared, if
pumping speed, conductance, location of the ion gauge etc. are
identical. Therefore, it is senseless to compare different types of
instruments.

* Resistor values must be configured correctly.
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* Relative Sensitivity depends on the accuracy of the high vacuum
pressure gauge, which is limited.

Testing Relative Sensitivity

R
“0

To test Relative Sensitivity

1. In the Isodat folder, double-click H to open the Diagnosis tool.

Diagnosis

2. Click | New  to create a diagnosis test.

3. In the File New window, click Relativ Sensitivity and click OK. See
Figure 7-40.

File New ==
N~ A2 e -

Abeolute Abundance  Amplifier Test
Sensitivity
Compression Linearity Feak Flatness
Factor

Reszalution  Signal Stability

-

[ OF. ][ Cancel ]

Figure 7-46. Opening Relativ Sensitivity
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The cups with the corresponding masses and resistor values are
shown. See Figure 7-47.

4 = & 2

Stat  Stop Info  Options

Cup 2 Cup 3 Cup 4
Mass [Dalton] 44 45 48
Resistor [Ohm] 0.200e+009 30.000e+009 100.000e+009
Cycle #1 [A/mBar]
Cycle #2 [A/mBar]
Cycle #3 [A/mBar]
Mean Value [A/mBar]

‘Warnings and Emors Detail

@ C =]

Figure 7-47. Relative Sensitivity window

pl
4. Click Options .

5. Click OK.
The Options window opens, see Figure 7-48.

Cycles 3 M

Delay [ms] 5000 v

Correction factor i 0.690000
|

Figure 7-48. Options for Relative Sensitivity

Experienced users can change the values via the Advanced Mode.
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P
Click | Start

For each cup, the values of three cycles and their mean are displayed,
see Figure 7-49.

s Relativ Sensitivity _ (O] x] |
b B G A
Stat  Stop Irfo  Options
Cup 2 Cup3 Cup 4
Mass [Daltan] 44 45 456
Resistor [Ohm] 0.300e+009 30.000e-+009 100.000e+003
Cycle # [A/mBar] 0.169e-000 2.247e-003 1 264e-003
Cycle #2 [A/mBar] 0.227e-000 3.032e-003 1.691e-003
Cycle #3 [A/mBar] 0.227e-000 3.025e-003 1.650e-003
Mean Yalue [A/mBar] 0.208e-000 2.768e-003 1.548e-003

Figure 7-49. Relative Sensitivity window

Close the Relativ Sensitivity window.

Confirm the message window Figure 7-50 as appropriate.

Diagnosis

' b Save changes to Relativ Sensitivity?

Cancel
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Diagnosis
Resolution

Resolution describes the masses, which can be separated from each other
(that is the minimal relative distance between two masses, which can be
resolved). Different definitions of resolution are used in mass
spectrometry.

The 10% valley definition, which is commonly used for double focusing
sector field mass spectrometers, means:

Figure 7-51. 10% valley definition

Resolution can be defined as:

*  Mass divided by the mass difference of two neighboring peaks, if the
valley between the peaks drops to 10% of the peak height.

*  Or mass divided by the peak width (in Dalton) at 5% of peak
height.

According to the 10% valley definition, it is dimensionless (given in

ml/Am):

m
R=—
Am
where:
R Resolution
m Mass of the interesting isotope

Am  Mass difference between neighboring peaks
In Dual Peak mode, the distance between Peak Centers of two

neighboring peaks is measured [Da]. The peak width of one peak is
measured at 5% peak height.
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Example

Testing Resolution

In Single Peak mode, the distance between neighboring peaks is set to
1 Da. In both modes, Resolution can be calculated as follows (the mass
difference is usually 1 Da):

m a
R =22
Amb
where:
a Distance between peak centers
b Peak width of the isotope of interest

Resolution is determined using the narrowest cup (that is usually Cup
2). Mass 45 is used.

For a resolution of 88 and mass 44, a peak with a distance of (44/88) Da
= 0.5 Da could be resolved using the 10% criterion.

Start mass and end mass of the magnetic field scan can be edited. In case
of CO,, the mass ranges from about 43 to 45.5. The BDAC values
referring to the masses 44 and 45 are determined and the Resolution is
calculated.

< To test the Resolution

i +E
1. In the Isodat folder, double-click \ET_ to open the Diagnosis tool.

Diagnosis

2. Click | New to create a diagnosis test.
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3. In the File New window, click Resolution and click OK. See

Figure 7-52.

File New

Senasitivity

Factar

S eneitivitn

E «

Absalute Abundance  Amplifier Test

€ ¢ ¥

Compression Linearity  Peak Flatness —

¢ € ¥

Relativ esolutlun Signal Stability

»

@ =

m

DK H Cancel ]

Figure 7-52. Opening Resolution

The Resolution window opens, see Figure 7-53:

g Resolution

Start Info

3 z‘ﬁ @ 2

[E=RECH

Opti...

e

1® i

[J =+ [Cup2Mass44 QCup3Mass45 [BCup 4 Mass 45

100

Intigration Unit [m\/]

-100

T T T
446 448 450

! ! T T 1 T T
452 454 458 458 460 462 454
hass [[alton]

Peak Distance [Dalton]

Peak Width at 10% Height [Dalton]

Resolution

‘W arnings and Emars

Detail

Figure 7-53. Resolution window

A
4. Click |Options|.
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5. Select a Channel and a Delay [ms] value between 100 ms and
20000 ms, see Figure 7-54.

o o

Integration Time [ms] | 0.200 [z]

X Options

Start [D altan] 44 500
Stop [Dalton] 46.500
Step [Dalton) 0.010
Channel
Delay [ms] 5000 -
Peak Parameter el

Single Peak

Figure 7-54. Options for Resolution

6. Click Set next to Peak Parameter to open the object window, see

Figure 7-55.
Isodat Object
é PeakDetectionParameter
Threzhold [m] i)
Slope [m/s] 5
Width [5] 01
Iin Height [miv] 200
Min Valley Height [%] 80
Center Determination Height [%] 50
i oK | LCancel |

Figure 7-55. Peak detection parameters

7. Change the values according to your needs.
8. Click OK to close the Isodat Object window.
9. Click OK to close the Options window.
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P
10. Click | Start

Testing starts with a Peak Center on the selected cup (for example
mass 45, cup 3), see Figure 7-56.

Peak Center...

- Standard Peak Center

Channet Cup 3 Macro:  Peak Center
Pass 1
@ @Mass 44.00(C2] MMass 4500(C3] € Mass 46.00[C4]
- G000 1950.00
= ——
L] A
@, 4000 ,
£ 20007}
£ A\
= ol 4 -

700 80 1s00 2000 2400 2200 2300
ScaleHv [Steps]
L L LT
Pass 2
@ @Mass 44.00[C2) EEMass 4500[C3) @ Mase 46.00 [C4)
6000

4000 g
2000

1700 1800 4900 2000 200 2200 2300
ScaleHw [Steps]

Intensity [Steps]

Figure 7-56. Peak Center
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If no peak could be detected, the measurement is stopped. If not
enough peaks could be detected, an error message occurs. Finally,

the values of Peak Distance [Da], Peak Width at 10% Height [Da]
and Resolution are displayed, see Figure 7-57.

4 Resolution

[ Cup 4 Mass 46

o=@ D A
Stat  Sion | Recalc | Info  Options
® [Cup2Mass 44 M Cup 3 Mass 45

7000
6000 )

E 5000
5
: 4000
E 3000
=
s
= 2000

1000
0

T
452

T T
454 456 458 46.0 462 464

Mass [Dalton]
Peak Distance [Dalton] 1.075
Peak Width at 10% Height [Dalton] 0523
Resolution 90.5

@

Figure 7-57. Resolution window

11. Click | Infe

The Information window opens, see Figure 7-58:

e [nformations

Graphik I Peaks |

QO

E Intensity W Intensity
5000 3 T

4000 - /
3000 — { |
2000 — / \

1 .-..I L i T

445 45.0 45.5 46.0 46.5

Figure 7-58. Resolution Information page
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Diagnosis
Resolution

12. Click the Peaks tab, see Figure 7-59.

ure Informa

Graphik Peaks I

No | Cente... | Height [St... | Area[StepsSt.. | width[.. | S
1 4500 530110 196735.84 065 44
2 45.07 1888.33 £8546.33 059 45
< | 2

Figure 7-59. Peaks page

13. Close the Resolution window.

14. Confirm the message window Figure 7-60 as appropriate.

Diagnosis

' A Save changes to Resolution?

| Yes ;f [ No ] | Cancel

Figure 7-60. Saving changes to Resolution
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Signal Stability

Sources of Error

Testing Signal Stability

Signal Stability describes the stability of the intensity (that is peak
height). The intensity on top of the peak is measured for a limited
period of time (for example 5 min). Note the similarity to the System
Stability, but here, the stability is not measured at the peak flank, but at
the peak center. The value of Signal Stability should be about 2 x 10
(for 5 min).

Two results are obtained:
* Slope of the regression line (normalized by the intensity)
* Standard deviation of the regression line (normalized by the

intensity)

Note Testing Signal Stability requires a signal of 3 V or more! A

* The slope is usually due to gas consumption during measurement.
However, it should be checked, if an unusual result is obtained.

* Instabilities of the emission may cause an unstable signal although a
stable high voltage and magnetic field are given.

* Dressure fluctuations (check the oil of the forevacuum pumps!) or
temperature fluctuations particularly at the crimps.

2
o

To test Signal Stability

- I
1. In the Isodat folder, double-click h to open the Diagnosis tool.

Ciagnosis

2. Click | New to create a diagnosis test.
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3. In the File New window, click Signal Stability and click OK. See

Figure 7-61.

File New

®R
®
®

Absalute Abundance  Amplifier Test
Senasitivity

®
R
®

Compression Linearity  Peak Flathess
Factor

®
®
®

Relativ Resaolution  REisae B Tal [0

S eneitivitn

»

m

[ 0K H Cancel ]

Figure 7-61. Opening Signal Stability

The Signal Stability window opens, see Figure 7-62:

& Signal Stability =1 EER (=2
P B @ A
Start Info  Opti..
[ - ECup2Mass44 JCup3Mass45 [HCup 4 Mass 46
100
&0+
804
404
@ 204
= 204
4 404
60
-50
100 : ” : : .
50 100 150 200 250 a0
Clodk [sed]
Slope [¥fmin) |
Signal Stability |
Cup |
‘W arnings and Emars Detail
@

Figure 7-62. Signal Stability window

A
4. Click |Options|.
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5. From the drop-down list, select a Delay [ms] value between 100 ms
and 20000 ms, see Figure 7-63.

# | Options o | @@

Integration Time [ms] | 1.000 [<]

Scan Time [s] 300
Channel 2
Delay [ms] 5000 -

Figure 7-63. Options for Signal Stability

6. Click OK.

2
7. Click | Start

Testing starts with a Peak Center on the selected Cup (for example
mass 45, Cup 3), see Figure 7-64.

Peak Center...

- Standard Peak Center
Charinel: Cup 3 Macro:  Peak Certer ‘
Pass 1
@ GMass 44.00[C2] MMass 4500[C3] € Mass 46.00 [C4]
¥ 10000 1937.50
&, ———,
" .
& Y
=2
2 | / \
3
'g ® T S d T T T |x T
= 1700 1200 1900 2000 2100 2200 2300
ScaleHw [Steps]

Pass 2
® @Mass 4400[C2] MMass 4500[C3] @ Mass 46.00 [C4]

2
3

// ™,
c S -

Integration Unit [Ste.
/
/ ’

1700 1800 1800 2000 2100 2200 2300
ScaleHw [Steps]

Figure 7-64. Peak Center
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Another Peak Center is performed, see Figure 7-65.

- Standard Peak Center

Channet Cup 3 Macro:  Peak Center

Pass 1
@ @Mass 44.00[C2] MMass 4500(C3)

@ Mass 46.00 [C4]

100

Intensty [Steps]

/

o
o o

2000 1950.00

A
150 Vs _*\

s

™~

T = T T
1700 1800 4800
ScaleHv

T T T
2000 2100 2200
[Steps]

2300

Pass 2
@ @Mass 4400[C2) MMass 4500[C3] @ Mass 46,00 [C4)
w200

£ 1m0 =

o, / \

£ 100

2 ,

é 52 , - \.\__

= T T
1700 1800 1900

T T T
2000 2100 2200

ScaleHw [Steps]

Cancel

Figure 7-65. Peak Center

Diagnosis
Signal Stability

Finally, values of slope [1/min], Signal Stability and the Cup

number are displayed, see Figure 7-66.

2 Signal Stability

o Lo
Stat  Ston Info Options
@ [Cup2Mass 44 M Cup 3 Mass 45 [ Cup 4 Mass 46
260
200 a
LT — I
z
2100
=
=
= 50
el
0
-50
.100 T T T T
50 100 150 200 300
Clock [sec]
Slope [1/min] 0.012276
Signal Stability 0.011e-000
Cup 3

@

Figure 7-66. Signal Stability window

@

8. Click | Info
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9. Click the Graphik tab, see Figure 7-67.

Measure Informations
Graphik I
Q Qg

B Orginal [ Correction

175.0
1725
170.0
1675
165.0
162.5

1 1 | 1 1 I
50 100 150 200 50 300

Figure 7-67. Graphik page

10. Close the Signal Stability window.

11. Confirm the message window Figure 7-68 as appropriate.

Diagnosis

’ . Save changes to Signal Stability?

| Yes ;f [ No ] | Cancel

Figure 7-68. Saving changes to signal Stability
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Testing System Stability
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Diagnosis
System Stability

System Stability informs about high voltage stability and thus magnetic
field stability. Already small variations of high voltage or magnetic field
dramatically influence signal intensity: They cause peak shifts. The
fluctuations of high voltage or the magnetic field strength are measured
at the peak flank, because they exert a much higher impact on peak
intensity at the flank than on top.

The System Stability test comprises the following steps:
*  Determination of peak center and peak flanks
*  Setting magnetic field to 50% of peak height (at the peak flank).

*  Measurement of signal intensity (high voltage fluctuation) at the
peak flank for a defined period of time (for example 15 min).

*  New peak center procedure

* Calculation of System Stability [min™'] and Relative Mass Drift
[min™'] (either electronic or to magnetic drift) using the slope of the

peak flank.
Note Testing System Stability requires a signal of 3 V or more! A

Two results are obtained:
* Slope of relative mass drift vs. time (time drift)
* Standard deviation of this slope (scatter of the mass)

A value of 5 x 10™* measured for a period of 15 min reflects a good

System Stability.

< To test System Stability

i 1
+
1. In the Isodat folder, double-click h to open the Diagnosis tool.

Diagnosis

2. Click | New  to create a diagnosis test.

1. Click the System Stability icon.
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2. In the File New window, click System Stability and click OK. See

Figure 7-69.
File New |2
Compression Linearity Peak Flatness -
Factar
Relativ Resolution  Signal Stability
Sensitivity

m

|sodat Result  |sodat Result
Stability Workshop Workshop | e

[ ok || cancal |

Figure 7-69. Testing System Stability

The System Stability window opens, see Figure 7-70:

<& System Stability -
> m | A | Q »
Start Stop Recalc Info  Options
[J = MCup2Mass 44 (] = [Cup2Mass 44
& 100 = 100
£ 2
E 0 2 04
E ‘100 T T T T T ‘E -108
440 448 450 452 454 436 448 460 452 454

Mass [Dalton] Mass [Dalton]

@] # [lCup 2 Mass 44 [Cup 3 Mass 45 [ Cup 4 Mass 45
£ 100
§ -100
U I U I U I I U
100 200 300 400 500 600 700 200 a0
Clock [sec]

Relative Massdrift [1/min] e

System Stability [1/min] AR

Warnings and Ermors Detail

Figure 7-70. System Stability window

A

3. Click |Options .
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4. If you simply want to accept the Peak parameters, see Figure 7-71,
click OK.

] Options | o |@

Integration Time [ms] | 0,200 [5]
Start Mass [Dalton] | 44.500
Stop Mass [Dalton) | 45500

Step [Dalton] 0.0mo
Channel 2
Delay [ms] 5000
Scan Time [z] 900

Peak Parameter

Figure 7-71. Options for System Stability

Experienced users may further want to change the gray default
values (from Integration Time to Scan Time). This can be achieved

via the Advanced Mode.

5. Click next to Peak Parameter to open the object

window, see Figure 7-72.

Isodat Object
¢\ PeakDetectionParameter
Threshold [mY] 0
Slope [miv/s] 8
Width [s] 01
Min Height [mv] 200
Min Valley Height (%) 80
Smoothing On -
Center Determination Height [%] 50
’ 0K I [ Cancel ]

Figure 7-72. Peak Detection Parameters

6. Make your changes or accept the defaults.

7. Then click OK.
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P
8. Click | Start

Testing starts with a Peak Center on the selected Cup, for example
mass 45, Cup 3, see Figure 7-73.

- Standard Peak Center
Channel: Cup 3 Macro:  Peak Center
Pass 1
@ @DMass 4400[C2) MMass 4500[C3] € Mass 46.00 [C4)
£ 10000 1937 40
E - -

Integration Unit
\‘\
2,

T T
1900 2000
ScaleHw [Steps]

@ DMass 44.00(C2]

WMass 45.00[C3] €3 Mass 46.00 [C4)

2
3

Integration Unit [Stef
=
™
/
w

1800 2000
ScaleHw [Steps]

1700 1800

Cancel

Figure 7-73. Peak Center

& WCp2Masdd  MICup3MassdS  [EICup 4 Mass 46

& ECup 2 Man 84
100

WCip3Mas 85

[ 4 Mass 45

0N

@00

50 finte
§

& WCup 2 Mass 84

.
| \

5 (intensity)

$b8sbouaas

ain 447 445 M9 450 451 A2 483 B4
Mass [Datan]

MCup 3Massd5  [Cup 4 Mast 46

445 447 S48 44D 450 451 452 453 454
Mazs Daiten]
—_—

88888883

I

5 Petersiy]

[ Relative Massdrift [1/min] = |
| System Stability {1/min] |
@

Figure 7-74. Continuing Peak Center
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Testing continues with another Peak Center on the selected Cup, see
Figure 7-75.

Standard Peak Center
Charnet Cup 3 Macio:  Pesk Center
Pass 1
@ @Mass 4500[C2) MMass 4661[C3] O Mass 48.22(C4)
1'£S.IJI]
%‘ 3000 P —_— _
& 2000 / N\
2 4000 / \
= S P12 :
U 1 L} I Ijj 1 1 L] I.{N—I Iﬂ_ L} /.{
1600 1700 4800 1800 2000 2100 2200 2300 24900 2500
SecaleHv [Steps]
ARRNRERRNNNNNER NN NN RN RN RRN NN NRNNNNNNERRNNRNNRNRRNRNEND
Pass 2
@ @Mass 4500[C2] MMass 4661[C3) @ Mass 48.22[C4)
E =000 e ™
& 2000 / \
E 1000 f \
= o j) e R "
1BIEIJ 17:]0 ‘18:30 1QIEIJ ZJIEIJ 21:]0 22;]0 ZEIEIJ 24‘]0 2800
ScaleHy [Steps]
Cancel

Figure 7-75. Peak Center

Finally, values for System Stability [min"'] and Relative Mass Drift
[min'] are displayed, see Figure 7-76.

® ECup2Massdd  MCup3IMand5  EICipd Mass 46 ® WCup2Mardd  MECip3Maszd5  [EICup 4 Mase 46
3000 e o e
2800 \. 2600
|
gm F 2000
= o é 1800
5 B
1000 ey
L 500,
) .
e o ol
438 447 448 449 950 454 2 3 B4 S
Mass [Oatton] 438 447 448 449 480 454 A2 483 484
Mass [Daton]
e —
% ECup2Me:dd ECup3IMacd5  ECup 4 Mas: 46
1600
RO e
1200
E o0
1w
£
5 om
00
200.
T T T T T T T T
100 200 200 20 800 700 %00 %00
Clokjee]
e — — — — — —
[ Relative Massdrift [1/min] [ 10570003 |
System Stabilty [1/min (39116006 ]

Figure 7-76. Values for System Stability and Relative Mass Drift
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9. Click | Infe
10. Click the Graphik tab.

The diagram for calculating Slope and Mass Drift is shown together
with the respective values., see Figure 7-77.

Measure Informations
Graphik |Grmh‘k 2|
Qi
M Peak Slope M Slope : 27579.23 M Massdrift : 0.066069

5000 e
2500 — e —————————
n 7 = ——
2600 - o — | ‘
TP_'—_ I 1 Tl = 1 o
44,600 44,700 44 200 44.900 45.000

Figure 7-77. Graphik page

11. Close the System Stability window.

12. Confirm the message window Figure 7-78 as appropriate.

Diagnosis

! . Save changes to System Stability?

I Yes J [ No ] | Cancel

Figure 7-78. Saving changes to system Stability
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Conversion to Other Gases

Thermo Fisher Scientific

Depending on the number of collector cups installed, it may be
necessary to switch the feedback resistor of an amplifier when intending
to analyze different gases. This is done automatically. An example of a
collector assignment with six cups (that is MEMCO 6) is given in
Table 7-1.

Table 7-1.  Example: Assignment of a collector with six cups

Measuring 1 2 3 4 5 6

channel

VF-converter 1 2 3 4 5 6

Element/ N, 28 29 30

Mass co, 44 15 16
S0, 64 66

With this combination, there is no need to switch the feedback resistors
when changing from CO, analysis to N, analysis. The switching is done
automatically by the Isodat software changing the cup configuration.

Note For SO, operation the VISC must be opened. A

Only in case of switching to SO, analysis, it is necessary to switch the
amplification factor (done automatically by switching the gas
configuration).
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Heating Inlet Capillaries

Note The heating system can be regulated via the Isodat software. A

Note ISL scripts can be used to create time programs for the heating
process. A

If a contamination of the instrument is detected, also the inlet capillaries
should be heated. Together with the instrument, a transformer (90 VA /
220 V/ 7.7 VI12 A) is supplied for heating purposes. To heat all
capillaries simultaneously, it is advisable to acquire additional heating
transformers.

%

% To heat inlet capillaries

1. Before heating the capillary itself, heat the surrounding of the
capillary to approximately 80 °C for about 30 to 60 minutes, that is
heat the valves of the inlet system (including the valves of a
Multiport, if in use), the changeover valve, the ion source and the
analyzer housing.

During the heating period, all valves must be open. Swagelok
connectors should be heated separately for a short while using a
flame or a heat gun.

2. Plug two cables parallel to one socket of the transformer and clip on
the ends with the alligator clips to each end of the capillary to be
heated or to the related Swagelok connector.

3. Plug the third cable to the second socket and connect the clip to the
middle of the capillary.

Capillaries supplied by Thermo Fisher Scientific have a metal sleeve
attached in the middle providing better electrical contact.

Caution After the capillary has been wired, make sure that the capillary
(with or without insulation) has no contact to any plastic surface of
hoses, housings, cables etc. to avoid melting or smoldering caused by a
hot capillary. o

4. Connect the transformer to the mains supply and switch it on. The
heating phase should be controlled by monitoring the signal
intensity of H,O (mass 18, measured on the channel for mass 45).

It is recommended to heat also the crimped part of the capillary
separately for a few minutes using a flame or a heat gun.
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Note Before removing the upper crimp block mark the parts of the
crimping device to avoid mismatch when reassembling. A

Figure 7-79. Crimping device at the end piece of a capillary

When fitting the crimp block again, make sure the capillary is
exactly placed in the grove of the base and the die of the upper block
in the crimp of the capillary. After heating the capillary, the flow
resistance of the crimp has to be checked and reset to 1 Volt per

10 mbar if required (refer to “Replacing an Inlet Capillary” on

page 7-62).

During the start phase of the heating, the signal intensity increases
but it decreases and stabilizes later. The best results of
decontaminating capillaries are achieved by heating for
approximately 6 to 8 hours. With stabilized signal intensity lower
than the first signal, a successful decontamination can be assumed.
The result can be checked by a zero-measurement, that is measuring
the same gas on sample and standard side.
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Replacing an Inlet Capillary

1-62

Replacement of an inlet capillary may become necessary in case of
contamination or mechanical damage. After replacement, the flow rate
of the new capillary has to be set by crimping. The crimping device
consists of two metal blocks. The base is attached to the end piece of the
new capillary, which has to be fitted to the changeover valve. The second
block, to be bolted on top of the base block, holds a metal pin in a
spacing, which will squeeze the capillary when bolting the two blocks
together.

Note Make sure that all valves are closed before venting the surrounding
area of the capillary, which is to be exchanged. A

2
0‘0

1.

To replace an inlet capillary

Vent the parts of the inlet system and the changeover valve, which
are connected by the capillary.

Loosen the Swagelok fittings holding both end pieces of the
capillary to be exchanged. New capillaries are delivered with close
ends. Use a diamond file to cut a capillary end at opposite sides

before breaking off the tip. Then smoothen the end of the capillary.

Fasten the end pieces of the new capillary with the Swagelok
connectors. The end piece with the crimp block has to be connected
to the changeover valve. Fasten the upper crimp block loosely onto
the base with the capillary.

Pump out the inlet system.

Admit a proper amount of CO, into the inlet system, so that the
storage reservoir pressure is about 20 mbar on both sides of the

capillary.

F

In the Isodat folder, double-click rsnment to0 open the Instrument
Control tool.
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7. Click the title bar of the Scan window to activate it, see Figure 7-80.

LN

L] Scan [Untitled] ||| 22
1:_‘ |Intensit_l,l LJ 1!'_‘|Time ﬂ E;wd-l-“ -
|| EEMass 4302[C2] EEMass 44.00[C3)  MEMass 44.98[C4)
50000
45000
=] 40000
Print
35000
P = 30000
Start Scan | E
& 25000
E 20000
> 15000
Options
pen 10000
5000
0 T T T T T
& 100 200 300 400 500 B0
Jump Clodk [sed]

e

Figure 7-80. Activating the Scan window

8. Select Tune Scan.
1% |Tune Scan j clect Tane Scan
=3

9. Click the StartScan button.

10. Tighten the screws of the crimp block carefully and squeeze the
capillary until the output signal reaches 1 Volt per 10 mbar with
CO, used for measurement.

After crimping, the capillary has to be heated (refer to “Heating
Inlet Capillaries” on page 7-60).
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chapter 8 Technical Information

This chapter outlines the maintenance procedures that you should
P P y
perform on a regular basis to maintain optimum MS detector
performance. It also lists the replaceable parts for the MS detector and
data system.
)4

This chapter contains the following topics:

* “Introduction” on page 8-2

*  “Maintenance Operations” on page 8-5

*  “Valves of Dual Inlet System” on page 8-36
*  “Changeover Valve” on page 8-41

*  “Parts Lists” on page 8-45
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Introduction

Warning Electric Current. Danger of injury or death. Some parts of the
MAT 253 mass spectrometer are at dangerously high voltages!
Therefore, opening the electronics cabinet is only allowed for
maintenance purposes by qualified service personal. A

Caution When replacing fuses, only use the correct types! A

Caution Be careful when servicing the vacuum system. Abrupt opening
to atmosphere might destroy the filament or damage the collector
system and other expensive parts. A

This chapter contains information about requirements, maintenance
and repair of the MAT 253 mass spectrometer. It also includes
schematic drawings and spare parts lists.

The MAT 253 contains elaborate and expensive components. Only
qualified and skilled personnel, therefore, should perform servicing. It is
recommended that the Thermo Fisher Scientific service by called if
there are any uncertainties or if difficulties arise. It is further
recommended to use original Thermo Fisher Scientific spare parts only.
Note that many adjustments can be made only by the use of special tools
and instruments, which are not supplied with the system.

Before starting maintenance and repair, read the appropriate chapters of
the manuals.

Before calling the Thermo Fisher Scientific service, try to localize the
defect! A precise description of the defect will ease the repair and reduce
the costs.

When working with solvents and sample residuals, consider your
regional safety instructions.
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Requirements

Your system must meet the following hardware requirements:

COM Port Extension Board

IEEE Interface Board

Sound card

Joystick requirements

GC and Autosampler requirements

For the installation of the drivers for the hardware, refer to
“Maintenance Operations” on page 8-5.

Your computer system must meet the recommended requirements
summarized in Table 8-1.

Table 8-1.  Software requirements

Software requirements Software requirements
(minimal) (recommended)

Windows® NT 4.0 (Intel) operating system ~ Windows NT 4.0 (Intel) operating system

Pentium class computer (233 MHz) Pentium class computer (400 MHz or
higher)
96 MB RAM 128 MB RAM

100 MB free disk space (only for Isodat, 500 MB free disk space (or higher)
without Backups and Result files)

Super VGA monitor (resolution 768 x 1280 Super VGA monitor (resolution
pixels) 1280 x 1024 pixels)

Windows NT 4.0 supported printer
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Safety Rules for the Repair Service

Thermo Scientific mass spectrometers frequently are used for analyzing
materials, which are insalubrious. In these cases, usually certain parts of
the system will be contaminated.

To protect the health of our employees we ask you for some special
precautions when returning those parts for exchange or repair.

Mass spectrometer parts, which have been contaminated by hazardous
materials, we can accept only if they have been decontaminated prior to
return. Hazardous materials are those materials listed up on the MAK
(Maximale Arbeitsplatzkonzentration, German for Maximum Exposure

Limit (MEL) or Threshold Limit Value (TLV)) list and on the EPA

(Environmental Protection Agency) priority list.

Additionally such materials are enclosed which due to their structure
and the applied concentration might be toxic or which in publication
are reported to be toxic. Finally, such materials are concerned which in
combination with other present materials will generate synergetic
hazardous effects.

Take care that vacuum pumps and all other parts which had been in
contact to hazardous materials, will be properly decontaminated prior to
returning to Thermo Fisher Scientific.

Parts contaminated by radioisotopes are not subject to return to Thermo
Fisher Scientific neither under warranty nor under the exchange part
program.

When returning parts to Thermo Fisher Scientific, the use of our
repair-covering letters (http://decon.thermo-bremen.com) is obligatory.

State by your signature on this repair-covering letter, that the returned
part had been decontaminated and is free of hazardous materials.

We hope that the analysts of our customers will understand these safety
regulations.
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Maintenance Operations

Thermo Fisher Scientific

Regular maintenance including functional checks and service routines is
required to maintain trouble free and continuous operation. These
maintenance operations are listed in Table 8-2.

Table 8-2.  Maintenance operations

Part Maintenance operation Frequency
Rotary pump Check oil level Refer to manufacturer's
Exchange oil instructions
Turbomolecular pump Exchange oil reservoir Refer to manufacturer's
instructions
Compressed air service Check oil level Monthly
unit Drain condensate and clean  If required
filter
Dual Inlet (option) Refer to “lon Source Once a year

Maintenance” on page 8-12

Continuous Flow (option)  Refer to “lon Source On demand (> two years)
Maintenance” on page 8-12

Safety circuit Check function Every 6 months
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Basic Rules for Cleaning

Caution Ceramic parts which cannot be disconnected from metal parts
must not be annealed. A

Caution When re-assembling, do not touch the washed parts with naked
hands! Use non-fibrous gloves and clean tools! A

Wear protective gloves when handling the cleaning agent. A

Note Do not economize with the cleaning agent! Renew the cleaning
bath frequently. A

To check highly volatile cleaning agents (cyclohexane, acetone)

Dip a polished metal plate into the bath and take out again so that
as much liquid as possible remains behind on the plate (preferable
bend the plate to a concave shape).

Allow the bath liquid to evaporate. No residue should be left on the
plate. Otherwise, change the bath liquid. (Use slightly contaminated
bath liquids for preliminarily washing severely contaminated parts!).
Do not rinse with water if using volatile cleaning agents!

Rinse with a lot of water if using cleaning agents in aqueous
solution! Use warm water, finally rinse with distilled (or de-ionized)
water!

Dry the parts that have been rinsed in water well in a dust free area,
preferably in a vacuum drying oven! In the case of drying ovens with
forced air circulation, the air must be free of dust. If necessary, wrap
the parts loosely in tissue paper and place them in the oven.

Because contaminations on ceramic parts consist of evaporated-on
metal layers, they cannot be removed with volatile cleaning agents.
For this reason, use a high percentage aqueous solution of RBS 50

(Trade name of the firm Carl Roth, Karlsruhe).

The use of an ultrasonic bath increases the probability of a successful
removal of the contaminations.

Even with RBS 50, a successful removal of contaminations from
ceramic parts may not always be possible. In this case, replace these
parts by new ones.
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If new parts are not available, strongly adhering layers can be removed as
follows:

* By filing down with a diamond file. After being filed, the parts must
be washed. The diamond file can easily be cleaned again with an
erasing rubber.

* By annealing at red heat in a propane-oxygen flame. Too high
temperature may cause distortion of ceramic parts. Therefore, avoid
the white heat range! Do not wash any parts after they have been
annealed.

In the case of difficult assembly jobs, it may be necessary to work
without gloves. Then thoroughly wash your hands and remove any fat
or grease from the fingertips with a solvent. The parts should then be
touched only with degreased fingertips. In order to avoid any damage to
the skin, rub the fingertips over with a fatty skin cream when the work is
completed!
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Vacuum System Maintenance

Flanges With Metal Gaskets

Caution Never use silicon oils or silicon greases! Silicon layers lead to
surface charges and are difficult to eliminate! A

The final pressure should be checked daily. About 24 hours after start,
without sample inflow the pressure should be in the 10" mbar range.

The main reasons of troubles with the vacuum system are leaks and
contaminations. For distinguishing whether elevated pressures are
caused by leaks or by contamination, take a background spectrum.

Leaks may be caused:

 If flange connections and sealings are not properly treated during
service operations.

* Accidentally during cooling down periods after baking.

* If heavily treated sealing components are worn out. Because leak
detection is rather time-consuming, make sure that flange
connections are carefully and properly assembled during service.
Additionally, watch the pressure during cooling down after baking.
If necessary, retighten the flanges.

Contaminations may be caused:
* By water vapor stemming from the sample preparation devices.

* By use of improper elastomer gaskets especially when operated at
elevated temperatures. We recommended ordering spare gaskets
from Thermo Fisher Scientific only.

* By introducing solvents that had not been removed carefully after
cleaning.

Before mounting the flange connection, make sure that the sealing
surface of the flanges are clean and that the gaskets are clean and intact.

Afterwards, put the spacer ring onto the protruding edge of the flange,
place the metal gasket inside the spacer ring and insert the counter
flange into the spacer ring. Make sure, that the flanges are not canted,
that flanges and spacer ring are centered in the right way and have equal
distances. Then insert and manually tighten the screw. Afterwards, use a
wrench and tighten the screw crosswise within at least two procedures.
Check, that flanges and spacer ring have equal distances. Stop
tightening, when the flanges touch the spacer ring.
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If using the metal gaskets for more than one time, do not take off the
gasket from the spacer ring. Make sure that the gaskets are not damaged.
Note that the probability for leakage increases with increasing use.

Note Do not re-use a baked metal gasket. A

Caution Do not operate Viton at temperatures above 150 °C. A

When changing the Viton® gasket, do not use other materials. The
Viton used must be of good and preheated quality. For this reason, we
recommended to order spare gaskets from Thermo Fisher Scientific
only.

Before using the gasket, make sure that the gasket and the sealing
surfaces are clean and that the gasket surfaces are not injured. For
Cleaning, wipe the gasket with clean paper. Do not use vacuum grease,
and do not clean Viton gaskets with solvents.

PVC Hoses of Fore Vacuum Lines

If the hoses are contaminated by fore pump oil, replace with new hoses.
Never clean PVC hoses with solvents.

Note that PVC hoses are sensitive to elevated temperatures. Therefore,
make sure that these hoses do not contact hot parts.

Cleaning the Vacuum Components

Thermo Fisher Scientific

Cleaning the parts of the high vacuum regions is described in “lon
Source Maintenance” on page 8-12.

The best cleaning is obtained when using a hot ultra sonic bath.
% To be observed when cleaning

1. Use pure solvents only.

2. When cleaning with solvents, use a hood.

3. DPay attention to your country's safety regulations.

4. After cleaning, dry the parts carefully.

5. Do not touch the cleaned parts with your fingers (use lint-free

gloves).
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Leak Detection

Warning Explosive Gases. Danger of injury. Ethanol vapors are
explosive. Do not smoke or handle with open fire during leak detection.
Ventilate the laboratory carefully. A

Two methods are recommended for leak detection:

% To perform mass spectrometric leak detection

Mass spectrometric leak detection can be applied if the leak permits
mass spectrometer operation (pressure < 6 x 10 mbar).

1. Use a container with suitable leak detection gas (for example argon).

2. Connect the reducing valve to a PVC tube and the open end of the
tube to a fine capillary (for example glass or metal tubing).

3. Set the mass spectrometer to the argon peak (m/z=40) and blow a
fine argon beam onto those parts, where leaks are suspected. The
argon peak will rise when the leak has been detected.

Note that at small leaks (creeping leaks) it might last a certain time
until the test gas has entered the vacuum system. In case of very
small leaks, it might be necessary to enclose the suspicious part with
a plastic sheet, to fill the plastic sheet with testing gas and to wait for
peak rising.

If the instrument is equipped with the HD collector, helium may be
used as the test gas. In this case, set the analyzer system to mass 4.

K2
*

% To perform leak detection in the fore vacuum section or if the pressure
is too high for mass spectrometer operation

1. Use a small washing bottle with ethanol and spray a fine ethanol
beam onto those connections where a leak is suspected.

2. When hitting the leak, the pressure, after a short time of delay, will
decrease at first and afterwards will increase rapidly. Use the ion
gauge for pressure reading.

lon Gauge Maintenance

The ion gauge is used for vacuum protection. As soon as the filament
(cathode) of the ion gauge is burnt out, the vacuum protected part of
the mass spectrometer is turned off automatically.

In this case, replace the ion gauge tube with a new one. When replacing
the ion gauge tube, take care that the filament is placed in the downward
direction. Otherwise a short circuit may occur.
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A general description of cleaning, generally used parts, expendable
materials and tools is given in “Basic Rules for Cleaning” on page 8-0.
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lon Source Maintenance

This chapter describes the ion source connections, the removal and the
insertion of the ion source, the replacement of the filament, the
disassembling of the ion source, the cleaning procedure and the
reassembly of the ion source.

Removal of the lon Source

2

< To remove the ion source

1. Click the * button to switch off high voltage (source off), see
Figure 8-1.

Accessoties x
QaoWAE - - s&/

Ms C1-1.]
High Yoltage [KV] - Magnet [Steps]

0.300 11061
\ I

Hy' ‘ Box 107 e | Tap 107
vac [BNFERO)7 mE| FY [ZEEt00T T Car
430 1112 mv |
440 2111 mv ||
450 anomv il

Figure 8-1. Switch off source

2. Switch off the ANALYZER PUMPS at the main panel (see
Figure 1-9) and wait until MAT 253 vents.

3. Unscrew the four screws of the upper source flange cover and
remove it.
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Figure 8-2 shows the ion source with the upper cover removed:

2

Labeled Components: 1=Teflon shield, 2=bottom cover, 3=insulating sleeves,
4=holts (twelve pieces)

Figure 8-2. lon source (upper cover removed) showing assembly of
isolations at source

4. Remove protective Teflon shield 1 in Figure 8-2.

5. DPull back the twelve individual insulation sleeves (see 3 in
Figure 8-2).

6. Unscrew all connections between cable and flange with a 1.5 mm
Allen wrench.

7. Completely remove the bottom cover of the source flange (see 2 in
Figure 8-2).

8. Completely open changeover actuator for the VISC valve.
Refer to chapter “Gas Inlet” on page 2-5 and 6 in Figure 2-3 for
details.

9. Unscrew the twelve bolts (see 4 in Figure 8-2) of the ion source
flange and remove the ion source carefully without knocking against
the ion source housing.

10. Place the ion source in a secure holder on a desk.

Thermo Fisher Scientific MAT 253 Operating Manual (P/N 1149090, Revision A) 8-13



Technical Information
lon Source Maintenance

11. In case the ion source is removed for a longer period of time, for
example for cleaning, close the opening of the analyzer head by
suitable means in order to prevent foreign particles from entering
the ion source chamber.

Reinstallation of the lon Source

When the ion source section has been baked repeatedly or for a longer
period at maximum baking temperature, a new gold wire gasket must be
used. In case of no baking or baking at moderate temperature, the gasket
can be used repeatedly, provided it has not been damaged during
removal.

% To reinstall the ion source
1. Inspect the gold gasket carefully for absence of scratches and lint.

2. DPlace the spacer ring (see 4 in Figure 8-3) on the flange of the
analyzer head.

3. Dlace the gold gasket 3 in Figure 8-3 inside the spacer ring as shown
in Figure 8-3.
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4. Turn the changeover valve actuator for VISC 1 in Figure 8-3 until

the valve is completely open.
The groove 5 in detail Figure 8-3 must be visible.

1

Labeled Components: 1=changeover valve actuator for VISC (valve open),
2=pin, 3=gasket (gold), 4=spacer ring, 5=groove visible if valve completely
open

Figure 8-3. Analyzer head flange with spacer ring and gold gasket
5. With the opening of the VISC window 8 in Figure 8-4 facing

upwards, insert the ion source into the analyzer head.
Both the cathode 4 in Figure 8-4 and the mechanical connections (3
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and 5 in Figure 8-4) can be seen from above. The gas inlet is
positioned on the right, see 2 in Figure 8-4.

6

Labeled Components: 1=groove for pin alignment, 2=gas inlet, 3=mechanical
connections, 4=cathode, b=mechanical connections, 6=VISC window,

Figure 8-4. Placing the ion source in the analyzer head
6. Take care that the groove 1 in Figure 8-4 in the analyzing housing
aligns with the pin 2 in Figure 8-3.

When inserted, the ion source flange and the making flange should
be aligned in parallel.

Caution Do not proceed tightening if the flanges touch the spacer
ring! A
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Press the ion source in the direction of the analyzer and tighten the
screws crosswise, see Figure 8-5.
Fasten only finger tight.

Figure 8-5. Tightening the ion source in the analyzer head

8.

10.

11.

12.
13.
14.
15.

Check for short circuits.

Use an ohmmeter to check every pin for short circuit against the
analyzer housing, and check every pin for short circuit against every
pin. For details refer to “Checking the Ton Source” on page 8-30

Check that flanges and spacer ring are equally spaced.
Stop when flange and spacer ring touch.

Turn the changeover valve actuator for VISC 1 in Figure 8-3 until
the valve is completely closed.

econnect electrical connections, refer to “Connections to lon
Reconnect electrical connections, refer t
Source” on page 8-32.

Reinstall insulation sleeves, see 3 in Figure 8-2.
Reinstall the Teflon shield, see 1 in Figure 8-2.
Reinstall the upper source flange cover and tighten with four screws.

Switch on the ANALYZER PUMPS at the main panel (see
Figure 1-9).

16. Wait until all pumps have reached rotational speed and the pressure

falls below 2 x 10 mbar.
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Exchanging the Cathode Unit

Caution Use lint-free gloves and clean tools for the exchange. a

< To exchange the cathode unit

1. Remove the ion source as described in “Removal of the Ion Source”
on page 8-12.

2. Unscrew the mechanical connections 1 and 7 in Figure 8-6.

Labeled Components: 1=mechanical connection, 2=cathode (filament),
3=supply line, 4=supply connection, 5=supply connection, 6=supply line,
7=mechanical connection, 8=magnet

Figure 8-6. Ion source connections - side showing filament

3. Unscrew the supply connection 4 and 5 in Figure 8-6 and
disconnect the supply lines 3 and 6 in Figure 8-6.
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Insert a new cathode (see Figure 8-7).

Figure 8-7. lon source cathode

5.

Disassembling the lon Source

K2
o

Thermo Fisher Scientific

Reconnect the supply lines 3 and 6 in with screws 4 and 5 in
Figure 8-6.

Tighten the screws for the mechanical connections 1 and 7 in
Figure 8-6.

Perform the source check as described in “Checking the lon Source”
on page 8-30.

Reinstall the ion source as described in “Reinstallation of the Ton
Source” on page 8-14.

To prepare the disassembly

Use a table with clean and smooth surface.

Put a white and clean paper onto this table.
Prepare receptacles for the small ion source parts.
Separate metal and ceramic parts.

To disassemble the ion source

Remove the ion source as described in “Removal of the lon Source”
on page 8-12.

Remove the cathode as described in “Exchanging the Cathode Unit”
on page 8-18.
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Figure 8-8 shows the other side of the ion source:

¥
-2
-
-
|-5

|

|

|

|

Labeled Components: 1=screw (magnet), 2=electron trap (collector), 3=screw
(magnet), 4=magnet

Figure 8-8. Ion source connections - side showing electron trap

3. Unscrew the screws 1 and 3 in Figure 8-8.

4. Remove the magnet 4 in Figure 8-8 (5 in Figure 8-9) and the
electron trap 2 in Figure 8-8 (1 in Figure 8-9).

1

Labeled Components: 1= electron trap (collector), 2= electrical connection,
3=bushing (two pieces), 4=screw (two pieces), b=magnet

Figure 8-9. lon source: electron trap (collector) disassembled

Magnet 5 in Figure 8-9 and electron trap 1in Figure 8-9 are fastened
with screws 1 and 3 in Figure 8-8 only (see also 4 in Figure 8-9). The
two small bushings 3 in Figure 8-9 drop out when the screws are
removed.
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Carefully pull off the electrical connection 2 in Figure 8-9 from the
electron trap 1 in Figure 8-9 and bend the lead wires somewhat
apart. Take care not to alter the curved shape of the lead wires as this
facilitates correct reconnection.

If not necessary, do not pull off the lead wires from the feedthrough
connectors of the flange.
This saves time and eases the assembly.

Unscrew the cylinder head screws 2 and 5 in Figure 8-10 and remove
the ion source from its supporting rod 3 and 4 in Figure 8-10.

— ———

Labeled Components: 1=screw driver, 2=cylinder head screw, 3= supporting
rods, 4=supporting rod, 5=cylinder head screw, 6=threaded sleeve (four
pieces)

Figure 8-10. lon source, on supporting rods, with einzel lens unit

7.

Unscrew the cylinder screws 1 in Figure 8-11 and carefully take off
the gas inlet assembly 2 in Figure 8-11.

Pull the quartz glass tube (see 3 in Figure 8-11) out of the gas inlet
assembly.

Loosen the four threaded sleeves (see 6 in Figure 8-10 and 4 in
Figure 8-13) using the source mounting tool 10 in Figure 8-22.
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8-22

10. Pull out the four cylinder pins 4 in Figure 8-11 which fix the other
end of the ceramic rods 8 in Figure 8-11 to the ionization housing 5
in Figure 8-11.

Labeled Components: 1=cylinder screws (two pieces), 2=gas inlet assembly,
3=quartz glass tube, 4=cylinder pin (four pieces), 5=ionization housing,
6=spacer ring (for details, see Figure 8-22), 7=plates (for details, see

Figure 8-22), 8=ceramic rod (four pieces), 9=VISC opening

Figure 8-11. lon source lower part

11. Remove the ionization housing 5 in Figure 8-11 from the ceramic
rods.

Caution Remove the plates without tilting them. If the plates are tilted,
it is very difficult to remove them. It also gives rise to metal abrasion on
the ceramic rods, which causes leakage currents between the plates.
There is also the danger that the ceramic rods will break. a

12. Carefully remove all spacer rings 6 and plates 7 in Figure 8-11 from
the ceramic rods and remember the correct order.
Best is to place all plates and spacer rings on a clean surface in the
order shown in Figure 8-22.

MAT 253 Operating Manual (P/N 1149090, Revision A) Thermo Fisher Scientific



Technical Information
lon Source Maintenance

13. To disassemble the einzel lens unit, unscrew the nuts 2 in
Figure 8-12 and remove the washers 3 in Figure 8-12.

Labeled Components: 1=threaded rods (four pieces, stainless steel), 2=nuts
(four pieces), 3=washer (four pieces), 4=grounding plate (two pairs),
b=ceramic spacer tube (eight pieces), 6=one pair of einzel lens, 7=ceramic
spacer tube, not visible (four pieces), 8=electrical connection

Figure 8-12. Einzel lens unit - disassemble

14. Remove plates and spacer rings 4,5, 6, and 7 in Figure 8-12 from the
threaded rods 1 in Figure 8-12.

15. Remove the electrical connections of the einzel lens (8 in
Figure 8-12).

16. Unscrew the cylinder screws 2 in Figure 8-13 and remove the screws
and the washers.
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17. Remove the slit plate 1in Figure 8-13 from the ion source base 3 in
Figure 8-13.

Labeled Components: 1=slit plate, 2=cylinder screw (two, with washers),
3=ion source base, 4=threaded sleeves

Figure 8-13. lon source base without einzel lens

18. Turn the ion source base, see Figure 8-14.

8-24 MAT 253 Operating Manual (P/N 1149090, Revision A) Thermo Fisher Scientific



Technical Information
lon Source Maintenance

19. Unscrew the cylinder screws 2 and 11 in Figure 8-14 and remove the
supporting tubes 3 and 10 in Figure 8-14.

12

7 6 5

Labeled Components: 1=ceramic rods (four pieces), 2=cylinder screw,
3=supporting tube, 4=contact screw (and ceramic spacer tube), 5=cylinder pin
(two pieces) and holding block, 6=connection lug with pin, 7=ceramic spacer
tube, 8=contact screw, 9=connection lug with pin, 10=supporting tube,
11=cylinder screw, 12=ion source base

Figure 8-14. lon source base without plates and spacer rings

20. Remove the two cylinder pins 5 and the holding block in
Figure 8-14.

21. Unscrew the contact screws 4 and 8 in Figure 8-14 and remove the
connection lugs 6 and 9 with the ceramic spacer tubes (7 in
Figure 8-14).

22. Remove the four ceramic rods 1 in Figure 8-14.

The ion source and base are completely disassembled.

Cleaning the lon Source Parts

The ion source parts include the metallic parts and the ceramic
insulators.
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Cleaning the Metallic Parts

Cleaning the Ceramic Insulators

Caution Do not use ultrasonic when cleaning the ion source magnets! A

Caution Parts which are not made of stainless steel and the ion source
magnets must not be cleaned in RBS. Clean these parts with
cyclohexane. A

Grind all contaminated and discolored metal parts with fine emery
paper (use 360 grain or finer).

The chemical cleaning must follow the mechanical cleaning.

For chemical cleaning, distinguish between the different types of
metallic parts: All parts must be cleaned within a grease-dissolving bath
(for example cyclohexane). Use a bath temperature of about 60 °C. An
ultrasonic bath will improve and accelerate the cleaning procedure.

The basic rules for cleaning are described in “Basic Rules for Cleaning”
on page 8-6. The cleaning described there will be sufficient for all parts
with minor contamination, which are out of the ion and the electron
paths. Afterwards, all parts made of stainless steel should be cleaned in a
30% RBS solution at 60 °C for about 1 or 2 hours. Before drying, the
RBS cleaned parts must be thoroughly rinsed twice within distilled
water at 60 to 70 °C. Additionally, refer to the basic rules of cleaning in
“Basic Rules for Cleaning” on page 8-6.

After cleaning in RBS and in distilled water, the parts should be dried

chemically within a Freon bath or pure alcohol.

After chemical drying, the parts should be additionally dried by a fan or
a drying oven to eliminate solvent residuals.

Caution At too high temperature (white heat) the parts may be
deformed! Do not anneal ceramic parts containing metal connections
like the ceramic rods! Do not touch annealed parts with bare fingers and
prevent wetting! A

< To clean the ceramic insulators

1. Use a clean diamond file for eliminating metal abrasion and
evaporated films.
Use this method only for cleaning the ceramic insulator of the
cathode and the electron collector. Heavily contaminated ceramic
parts may be cleaned later in RBS solution (do not use RBS for the
cathode and the electron collector).
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2. Anneal the ceramic spacer rings to soft red heat. Use a

propane/oxygen flame or a muffle furnace for annealing (maximum
temperature: 800 to 1000 °C).

Caution Touch the ion source parts with clean, lint-free gloves only. Use
clean tools only! A

Before assembling the ion source, arrange the parts and the tools in a
clear manner on white clean paper, see for example Figure 8-22.

. Assemble the ion source base (see Figure 8-13 for assembled base).

Fit the slit plate 1 in Figure 8-13 to the ion source base 3 in
Figure 8-13.

Install the cylinder screws and the washers 2 in Figure 8-13 and
tighten the screws.

Reinstall the connection lugs 6 and 9 and the ceramic spacer tubes (7
in Figure 8-14) and tighten the contact screws 4 and 8 in
Figure 8-14.

Loosely screw the threaded sleeves 1 in Figure 8-15 on to the
ceramic rods (see 2 in Figure 8-15 or 1 in Figure 8-14).

Slide a spring 3 in Figure 8-15 and a washer 4 in Figure 8-15 each
on ceramic rods.

4
3
¥ ! L]
N <
1
2

Labeled Components: 1=threaded sleeve, 2=ceramic rod, 3=spring, 4=washer

Figure 8-15. Threaded sleeves with ceramic rods

8. DPass the four ceramic rods 1in Figure 8-14 through the holes of the

ion source base (see 12 in Figure 8-14) such that the punched
numbers are visible from above.
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The ion source base, the plates and the ionization housing are
numbered, for example, see arrow Figure 8-16. The numbers must
be arranged with ascending sequence and in the same direction.

Note Spacer rings and plates must fit tightly together. A

Caution Reinstall the plates without tilting them. If the plates are tilted,
it is very difficult to remove them. It also gives rise to metal abrasion on
the ceramic rods, which causes leakage currents between the plates.
There is also the danger that the ceramic rods will break. a

9. Carefully install the spacer rings (6 in Figure 8-11) and ion source
plates (7 in Figure 8-11) on the ceramic rods in the order shown in
Figure 8-22.

10. Fit the ionization housing 1 in Figure 8-16 to the ceramic rods 3 in
Figure 8-16 carefully and avoid metallic abrasion.

11. Turn the four ceramic rods such that the slot grinded into their
upper end is aligned with the boreholes (see 3 in Figure 8-16) in the
ionization housing (see 1 in Figure 8-16), allowing the four cylinder
pins (see 2 in Figure 8-16) to be pushed in smoothly.

Labeled Components: 1= ionization housing, 2=cylinder pin, 3=ceramic rod

Figure 8-16. lonization housing with punched number visible

12. Tighten the four threaded sleeves 4 in Figure 8-13 carefully with the
source mounting tool 10 in Figure 8-22 (part of the instrument tool
kit), but as fast as it is necessary to have the parts of the ion source
clamped firmly together.

13. Fit the quartz glass tube 3 in Figure 8-11 onto the gas inlet assembly
2 in Figure 8-11.
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14. Mount the gas inlet assembly 2 in Figure 8-11 with the cylinder
screw (see 1in Figure 8-11) to the ion source base (see 3 in
Figure 8-13).

15. Assemble the parts of the electron trap (collector, see Figure 8-9).

16. Paying attention to the correct polarity, attach the rod magnets (see
8 in Figure 8-6 and 3 Figure 8-8) together with the electron trap
(collector, 1 in Figure 8-9) and the cathode (filament, see Figure 8-7
and 2 in Figure 8-06) to the ionization housing.

17. Tighten the cylinder screw 1 and 7 in Figure 8-6 and 1 and 2 in
Figure 8-8.

18. Screw the four threaded rods (see 9 in Figure 8-17) into the ion
source base 1 in Figure 8-17.

Labeled Components: 1=ion source base, 2=nuts (four pieces), 3=washer
(four pieces), 4=grounding plate (two pairs), 5=ceramic spacer tube (eight
pieces), 6=one pair of einzel lens, 7=ceramic spacer tube, not visible (four
pieces), 8=electrical connection, 9=threaded rods (four pieces, stainless
steel)

Figure 8-17. Einzel lens unit

Caution Do not tilt the plates when reinstalling. They must also be
fitted exactly without leaving space. A
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Checking the lon Source

19. Slip the parts 4, 5, 6 and 7 onto the threaded rods, as shown in
Figure 8-17.

20. Slip on the washers (3 in Figure 8-17) and screw on the nuts 2 in
Figure 8-17.

21. Make sure that all plates and spacer rings are aligned in parallel and
no gaps are left in between, see also Figure 8-11.

Caution The feedthroughs contain delicate ceramics. Do not break
them! A

22. Connect the ion source connection leads to the pins of the source
and to the feedthroughs of the ion source flange as shown in
“Connections to Ion Source” on page 8-32s.

The plugs must fit tightly onto the pins.

Note Hold the pins of the feedthroughs with small pliers while inserting
the plugs. A

The position of the connection wires must be carefully checked. The
wires must not:

e contact each other,
* contact the ionization housing or the ion source plates,

* contact the inner walls of the analyzer head after insertion. To avoid
this contact, the wires must be inside a virtual cylinder, which is
defined by the central axis of the supporting rods.

< To check the ion source

1. Use an ohmmeter and check the connection between the pins of the
ion source socket and the ion source electrodes. See “Connections to
lon Source” on page 8-32 for details.

2. Check the filament of the cathode unit.
The resistance between pin +K and -K source socket must be about
0.1 Q.

The insulation resistance of the ion source plates with respect to
12

each other and to ground must exceed 10°° 2 (unless these are

interconnected internally).

3. Check the gold gasket and the sealing surfaces of the ion source
flange for radial scratches before inserting the ion source into the
analyzer head.
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Note The insulation resistances may be decreased by humidity. In this

case, the resistance increases as soon as the ion source is evacuated and
warmed up.
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Connections to lon Source

Figure 8-18 shows the source feedthroughs as viewed from the outside.

Figure 8-18. lon source feedthroughs

Figure 8-19 shows a schematic of the source feedthroughs as viewed
from the outside.

Solo
S
g
Ol

Labeled Components: 1=electron trap (collector), 2=ionization housing,
3=extraction, 4=unused, b=shield, 6=x-focus left, 7=x-focus right, 8=R-plate,
9=y-deflection top, 10=y-deflection bottom, 11=einzel lens bottom, 12=einzel
lens top, 13=light bulb connection top, 14=light bulb connection center,
15=light bulb connection bottom, Cathode (filament) connections

Figure 8-19. Source feedthroughs - schematic
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Each feedthrough needs to be connected to the respective plate. See
Table 8-3 for voltage and specified position:

Table 8-3. lon source connections

Plate name Operating Connects to Plate voltage
high voltage (high voltage
disabled)
Electron trap (collector) 10000 to 10100 2 in Figure 8-9 0to 100
lonization housing 10000 3inFigure8-20 0
Cathode (filament) 9850 to 9950 2 in Figure 8-6 -150 to -50
Extraction electrode plate 9400 to 9900 4inFigure 8-20  -600to -100
Shield 9000 to 9500 5inFigure8-20  -500t0 0
X-focus left 8800 to 9050 6inFigure 8-20  -250to0 0
X-focus right 8800 to 9050 2inFigure 8-20  -250t0 0
R-plate 1800 to 2200 7inFigure 8-20  -500to 0
Y-deflection top 2150 to 2650 8inFigure 8-20  -500to 0
Y-deflection bottom 2150 to 2650 1inFigure 8-20  -500t0 0
Einzel lens bottom 2150 to 2650 1in Figure 8-21 -500t0 0
Einzel lens top 2150 to 2650 4inFigure 8-21  -500to 0

Figure 8-20 shows the ion source connections to the individual plates:

Labeled Components: 1=y-deflection bottom, 2=x-focus right, 3=ionization
housing, 4=extraction electrode plate, b=shield, 6=x-focus left, 7=R-plate,

8=y-deflection top

Figure 8-20. lon source lower part - plates and connections to ion source
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Figure 8-21 shows the ion source connections to the einzel lens plates:

Labeled Components: 1=einzel lens bottom connection, 2=VISC opening,
3=groove for pin alignment, 4=einzel lens top connection

Figure 8-21. Einzel lens - connections to feedthroughs
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lon Source Lower Part Details

Figure 8-22 shows in an exploded view, the individual plates of the
lower part of the ion source:

17 18

16 19
20

15

14
2
13
3
12
4

10

Labeled Components: 1=grounding plate, 2=electrical connection for grounding plates, 3=y-deflection plates,
4=grounding plate, b=distance ring for VISC, 6=spacer tube 5 mm (glass quartz), 7=spacer tube 5 mm (glass quartz),
8=spacer tube 5 mm (glass quartz), 9=spacer tube 10 mm (glass quartz), 10=source mounting tool, 11=ion source base,
12=spacer tube 5 mm (glass quartz), 13=spacer tube 2 mm (glass quartz), 14=spacer tube 2 mm (glass quartz),
15=ionization housing, 16=cover plate, 17=extraction plate, 18=shield, 19=x-focus lenses, 20=R-plate

Figure 8-22. lon source lower part - exploded view of plates
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Valves of Dual Inlet System

The Dual Inlet system is operated by pneumatic valves with a nominal
closing pressure of 4 bar. Even though they are all made of stainless steel,
after long-term operation they might be worn nevertheless. All the
valves base upon the same construction principle. Figure 8-23 shows
such a valve with its high-vacuum side opened.

Parts of a Valve

Figure 8-23 shows a Dual Inlet system valve:

5 ' = 2
's.\
3
4

Labeled Components: 1=gas inlet (Swagelok connector) laterally welded on the valve block, 2=plunger (gold) fits
exactly to the edge, 3=stainless steel membrane with valve plug that closes the valve, 4=valve block (stainless steel),
b=gas exhaust (knife), 6=gas inlet to the valve, 7=gasket (gold), seals valve block against stainless steel membrane

Figure 8-23. Dual Inlet system valve

The stainless steel membrane 3 is turned down by 180° and then laid
onto the gold-made gasket 7, with the plunger 2 oriented downwards.
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The parts of a Dual Inlet system valve are shown in Figure 8-24:

Labeled Components: 1=four screws to fasten covering cap, 2=covering cap,
3=actuator for compressed air (usually lying within rear side), 4=stainless
steel membrane with valve plug that closes the valve (with sleeve attached
to rear side), b=valve block (stainless steel)

Figure 8-24. Details of Dual Inlet system valve

Arrangement in Valve Blocks

Compressed air is either supplied by an optional compressor attached to
the IRMS or by a user supplied pressure air line. The metal valves are
equipped with gold gaskets and gold seats acting on knife-edges. Up to
six valves are machined into one monoblock, thus considerably reducing
the volume in plumbing as well as possible leakage of the installation.

This type of valve block is used throughout all inlet modules. For
plumbing the valve blocks are fitted with 1/4 in Swagelok-connectors.
Compressed air is fed to the pneumatically operated valves by solenoid
valves. These are controlled by dedicated electronics linked to the
computer via a data bus.
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Figure 8-25 shows a double valve block:

Figure 8-25. Double valve block
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Manifold Block with Solenoid Valves

Thermo Fisher Scientific

Four of the solenoid three-way valves are located on a manifold block.
The solenoid valves are operated with a voltage of 24 V. The voltage is
supplied by the Dual Inlet board. See Figure 8-26 for manifold block.

Labeled Components: 1=four LEDs reveal individual switching status (on/off),
2=connector to Dual Inlet board

Figure 8-26. Manifold block with four solenoid valves

The solenoid valves are normally open (with the exception of
TubeCracker). The working condition is signaled by a red LED located
on the board. The actuators for compressed air transform a signal A into
another signal B: they switch an electrical signal generated at the Dual
Inlet board into a compressed air signal. Thereby, compressed air is
provided which forcefully switches the actual valves.

Note In case of a power failure, all solenoid valves open automatically
(exception: TubeCracker, where they close automatically). Thus, the
pneumatic valves in the entire Dual Inlet system close avoiding its
contamination. A
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Compressed Air Distributor

The compressed air distributor, Figure 8-27, is part of the Dual Inlet
system. Therefore, it is missing if no Dual Inlet system is available.

Labeled Components: 1=blind plug, 2=tubing connections, 3=tubings,
4=connection where compressed air enters

Figure 8-27. Compressed air distributor

The compressed air connections of the distributor are all equivalent
ones. Compressed air enters at 4 in Figure 8-27 and is then distributed
to all compressed air valves.

The number of compressed air valves of the system depends on which
particular options for the Dual Inlet system are available. If only few
compressed air valves must be connected to the compressed air
distributor, one or more blind plugs 1 in Figure 8-27 allow to close the
unused connections tightly.
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Changeover Valve

The Changeover Valve allows to maintain a continuous, never
interrupted flow of gas as it switches between reference gas flow and
sample gas flow (in the range of some tens to some hundred

mbar x L x s each). Alternatingly, one gas flow is continuously led into
the ion source (evacuated by analyzer turbo pump), whereas the other
gas flow is continuously pumped off by the Dual Inlet system turbo

pump.

Layout

The Changeover valve consists of a single block attached to the analyzer
housing and accepts the coupling of capillaries for sample and standard
gas. It is operated automatically by Isodat or manually via the monitor
display of the inlet schematic.

Figure 8-28 and Figure 8-29 show the layout and position of the
Changeover valve in the analyzer. Made of one metallic block containing
four individual valves, the Changeover valve allows to repeatedly
alternate between sample gas and reference gas. Switching between 7o
gas into the ion source, gas from the right bellows into the ion source and gas
from the left bellows into the ion source is possible.

Figure 8-28. Changeover valve
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Pneumatic Valves

Parts of a Pneumatic Valve

The capillaries from the bellows of the Dual Inlet system — or from
Kiel IV or a Microvolume — are connected at 1 and 3 in Figure 8-29. 4
leads to Dual Inlet system turbo pump. 2 connects to the IRMS source
inlet.

Figure 8-29. Schematic views of Changeover valve

Alternatively to 1 in Figure 8-29, the capillaries can be connected to 6.
Alternatively to 3, the capillaries can be connected to 5 in Figure 8-29.

When a cylinder on top of the pneumatic valve is actuated by
compressed air, the plunger (gold) presses a membrane underneath and
thus blocks the valve. Gas transfer is not possible. Without compressed
air, the cylinder is not actuated, the plunger does not press the
membrane and thus does not block the valve. Gas transfer is possible.

Figure 8-30 shows the individual parts of a pneumatic valve.

Labeled Components: 1=guide sleeve (Pertinax), 2=0-ring seal,
3=compressed air plunger, 4=sleeve (compressed air plunger moves within it)

Figure 8-30. Parts of a pneumatic valve
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The compressed air plunger 3 moves within the sleeve 4. The O-ring seal
2 scals the compressed air plunger against the sleeve. The guide sleeve 1
is arranged above the O-ring seal.

Inserting a Pneumatic Valve

Figure 8-31 shows the pliers 2 to properly insert a pneumatic valve 3.

2

Labeled Components: 1=compressed air plunger, 2=pliers, 3=pneumatic valve

Figure 8-31. Pliers to insert a pneumatic valve

< To insert a pneumatic valve

1. Hold the pneumatic valve 3 tight within the pliers 2, see left in
Figure 8-31.

2. Place the outer sleeve 4 in Figure 8-30 above the pneumatic valve,
see right in Figure 8-31.
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Capillary Connections

Figure 8-32 depicts how a stainless steel capillary is connected to the
Changeover valve.

Labeled Components: 1=crimping screw, 2=crimping screw, 3=crimping
screw, 4=crimping screw, 5=stainless steel capillary, 6=crimping position,
7=position of heating cartridge

Figure 8-32. Capillary connections at Changeover valve

The stainless steel capillary 5 with the crimping position 6 is shown in
Figure 8-32. 1 to & are the crimping screws.

A heating cartridge is positioned at 7 in Figure 8-32. Several cartridges
are housed within the metal block. They serve to heat out the
Changeover valve and usually need neither to be replaced nor
maintained.
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When ordering a part, always give the designation and the part number.
Also provide the service number of the instrument in question. In this
way, the processing of your order will be expedited.

Because of our modular instrument concept it might happen that parts
are listed that are not supplied with your instrument. Note that listing a
part does not imply that this part is necessary required for your
particular instrument configuration.

This chapter list the spare parts for MAT 253.

Table 8-4 lists the parts of the basic unit:

Table 8-4.  Parts list of basic unit (P/N 1136000)

P/N Description

0545270 GASKET GOLD OD38XID36 5
0551600 GASK.GOLD OD117 5ID1155
0693220 Centering Ring Aluminum DN 63 ISO-K
0569110 Edge sealing Aluminum DN 100
0439530 ROD CER. AD5 LG69 5

0783900 TUBE QUARTZ 4x2x23

0460060 Hex nut 1IS04035-M2-A4
0783930 SPACER 35.6 X30X 2

0783920 Spacer 35.6 X30 X 5

0783910 Spacer 35.6 X30 X 10
0560570 SPACER 4 X 21X 10

0560780 Spacer 6 X 4.2 X 4 Ceramic
0560760 SPACER4X21X8

0430960 PLATE SPRING

0910450 Threaded Sleeve M8

0672460 Filament Tungsten

1147320 Lamp wiring MAT253 source
1220110 Halogenlamp 20W 12V - Osram
1050160 Fiber Reservoir TMH 260/262
1094301 OIL PREVAC. PUMP P 3 - 3 LTRS
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Dual Inlet (Option)

Table 8-5 lists the parts of the Dual Inlet system:
Table 8-5.  Parts list optional Dual Inlet system (P/N 1082862)

P/N Description

0703310 BELLOWS UNIT SMALL
0703330 MOTOR COMPLETE/Var.Vol.
0101660 HELICAL POT 100 KO 3 W
0653010 MEMBRAN COMPLETE
0653041 STAMP-AU-SEAL.TIP D=3 9
0553140 SET OF SEALING RINGS
0545270 GASKET GOLD 0D 38 XID 36 5
0534500 Metal Hose KF NW 16 X 500
0172350 FIBER RESERVOIR TPH/TMHG62/64/71
1094301 OIL PREVAC. PUMP P 3 - 3 LTRS
1084830 Vent Valve 24V

0671182 CAPILLARY TUBE HEATABLE
0792800 FERRULE FR.1/4 in SWAGEL.
0792810 FERRULE R.1/4 in SWAGEL.
0521160 CUP Nut sst, 1/4 in

Differential Pump Module (Option)

Table 8-6 lists the parts of the pump module:

Table 8-6.  Parts list of optional differential Pump Module (P/N 1111121)

P/N Description
0172350 FIBER RESERVOIR TPH/TMHG62/64/71
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This section lists and defines terms used in this manual. It also includes acronyms, metric prefixes, symbols, and

abbreviations.

A B CDTEFGH I J K LMNUOPUOQRS STUVWXYZ

A

A ampere

ac alternating current

ADC analog-to-digital converter
AP acquisition processor

API atmospheric pressure ionization

ASCII American Standard Code for Information
Interchange

B
b bit
B byte (8 b)

baud rate data transmission speed in events per second

C

°C degrees Celsius

cfm cubic feet per minute

CI chemical ionization

CID collision-induced dissociation

cm centimeter

cm® cubic centimeter

Continuous-Flow (CF) Automated preparation device
and mass spectrometer in which sample analysis is
conducted in a continuous stream of helium carrier

gas.

Thermo Fisher Scientific

CPU central processing unit (of a computer)
CRC cyclic redundancy check
CRM consecutive reaction monitoring

<Ctrl> control key on the terminal keyboard

d depth

Da dalton

DAC digital-to-analog converter
dc direct current

driver A device-specific control program that enables a
computer to work with a particular device.

DS data system
DSP digital signal processor

Dual Inlet (DI) Inlet method in which a pure gas
sample is admitted into an isotope ratio mass
spectrometer (IRMS) by a variable volume bellows. A
reference gas is admitted into the IRMS via a second
variable volume bellows. The bellows are balanced to
provide sample and reference signal responses of equal
intensity.

E

EI electron ionization

Elemental Analyzer (EA) Automated sample
preparation instrument in which samples are
automatically converted into pure gases for isotope
ratio analysis. An Elemental Analyzer contains the
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following elements: (i) furnace for combustion,
reduction or pyrolysis of sample material; (ii) chemical
traps for analyte gas purification; (iii) gas
chromatography for time separation of these analyte
gases.

EMBL European Molecular Biology Laboratory
<Enter> Enter key on the terminal keyboard
ESD electrostatic discharge

ESI electrospray ionization

eV electron volt

F
f femto (10™
°F degrees Fahrenheit

forepump The pump that evacuates the foreline. A
rotary-vane pump is a type of forepump.

ft foot
FTP file transfer protocol

FWHM Full Width at Half Maximum

G

g gram
G Gauss; giga (10°)

GC gas chromatograph; gas chromatography
GC/MS gas chromatograph / mass spectrometer

GISP Greenland Ice Sheet Precipitation. International
reference standard for hydrogen and oxygen isotopes.

See also SLAP and VSMOW.

GUI graphical user interface

H

h hour
b height
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HPLC High Performance Liquid Chromatography.
Standalone liquid chromatography system (or inlet for
mass spectrometry detector).

HV high voltage

Hz hertz (cycles per second)

IAFA International Atomic Energy Agency
ICIS™ Interactive Chemical Information System
ICL™ Instrument Control Language™

ICP inductively coupled plasma

ICP-OES inductively coupled plasma optical emission
spectroscopy

ID inside diameter

IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronics Engineers
in. inch

I/0 input/output

ion optics Focuses and transmits ions from the ion
source to the mass analyzer.

ion source A device that converts samples to gas-phase
ions.

IRMS isotope ratio mass spectrometer

K

k kilo (10°, 1000)

K kilo (2'°, 1024)

KEGG Kyoto Encyclopedia of Genes and Genomes

kg kilogram

L

[ length
L liter

LAN local area network
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LC Liquid chromatography. A process that separates a
chemical mixture carried by liquid into components as
a result of differential distribution of the solutes as
they flow around or over a stationary or solid phase.

LC/MS liquid chromatograph / mass spectrometer
LED light-emitting diode

log file A text file, with a .log file extension, that is used
to store lists of information.

P micro (10

m meter

m milli (107)

M mega (10%
M molecular ion

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. An abbreviation used to
denote the quantity formed by dividing the mass of an

ion (in u) by the number of charges carried by the ion.

For example, for the ion C7H72+, m/z=45.5.

n nano (107)

Natural Abundance The concentration of isotopes as
found in nature.

Thermo Fisher Scientific
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NCBI National Center for Biotechnology Information
(USA)

NIST National Institute of Standards and Technology
(USA)

noise Any random disturbance that obscures the clarity
of a signal.

0

OD outside diameter
Q) ohm

outlier A calibration data point that does not appear to
correlate to other calibration data points within
experimental error.

P

p pico (107

Pa pascal

PCB printed circuit board

PE protective earth

PID proportional / integral / differential
P/N part number

P/P peak-to-peak voltage

ppm parts per million

psig pounds per square inch, gauge

RAM random access memory

relative standard deviation A measure of the
dispersion of a group of measurements relative to the
mean of the group. Relative standard deviation is
expressed as a percentage of the average value. The
percent relative standard deviation is calculated as:

%RSD = 100 (S/ < )

where S is the standard deviation and <% s the
sample mean.

RF radio frequency

MAT 253 Operating Manual (P/N 1149090, Revision A) G-3



Glossary: RMS—WEEE

RMS root mean square
ROM read-only memory

rotary-vane pump A mechanical vacuum pump that
establishes the vacuum necessary for the proper
operation of the turbomolecular pump. (Also called a
roughing pump or forepump.)

RS-232 An accepted industry standard for serial
communication connections. This Recommended
Standard (RS) defines the specific lines and signal
characteristics used by serial communications
controllers to standardize the transmission of serial
data between devices.

S

s second

serial port An input/output location (channel) for
serial data transmission.

SIM selected ion monitoring

SLAP Standard Light Antarctic Precipitation;
international reference standard for hydrogen and
oxygen isotopes.

See also VSMOW.
SRM selected reaction monitoring

standard deviation In statistics, the standard deviation
is a measure of the dispersion of a group of
measurements. For example, masses, times, or
intensities. Standard deviation is calculated as follows:

g = Jvarfx. xn

where Var (Xi...XN) is the variance.

See also relative standard deviation.

T

TCP/IP transmission control protocol / Internet
protocol
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TIC total ion current

Torr A unit of pressure, equal to 1 mm of mercury and

133.32 Pa.

turbomolecular pump A vacuum pump that provides
a high vacuum for the mass spectrometer and detector
system.

U

u atomic mass unit

UHV ultra high vacuum

vV

V volt

V ac volts alternating current
V dc volts direct current

vol volume

VCDT Vienna Canyon Diablo Troilite; international
reference standard for sulfur isotopes.

VPDB Vienna Pee Dee Belemnite; international
reference standard for carbon and oxygen isotopes.

VSMOW Vienna Standard Mean Ocean Water;
international reference standard for hydrogen and
oxygen isotopes.

See also SLAP.

w
w width
W' watt

WEEE European Union Waste Electrical and
Electronic Equipment Directive. Provides guidelines
for disposal of electronic waste.
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Symbols

* caf 6-92
* .wke 6-98

Numerics

3-port valve
schematic 3-5
vacuum system 3-5

A

Absolute Sensitivity 7-4
definition 7-4
options 7-7
window 7-9
abundance 7-11
options 7-13
window 7-13
Accel Voltage LED 2-9, 3-7
acquisition
dialog pages 6-93
acquisition mode 6-100
continuous flow measurement 6-6
acquisition window
Raw page 6-93
toolbar 6-92
viewing results 6-92
actuator
details Dual Inlet system valve 8-37
for VISC 2-5
adapter
plug and measure 4-4
advanced mode
change into window 6-78
editing base instrument 6-78
selecting 6-78
amplifier 2-17
additional resistor 2-18
and VFC 4-7
assembling 4-8
disassembling 4-8
exchanging 4-8
housing 4-8
preamplifier board 4-7
amplifier housing
3-port valves 3-4
evacuating 3-5
amplifier test 7-16
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options 7-18
window 7-17, 7-19
analyzer
maintenance 8-8
overview 2-2
pumps switch 3-5
schematic 2-2
Analyzer Pumps switch 3-5
auto focusing
performing 1-59
autocool refill device 5-13
schematics 5-14
working principle 5-15
autocool unit 5-11
cascaded arrangement of bowls 5-12
hood and standpipe 5-12
immersed heater element 5-12
level sensor 5-12
schematics 5-12

background area
peripherals page 6-17, 6-71
backup
creating 1-17
previous version 1-17
base instrument
advanced mode 6-78
basic instrument 1-2
basic module, of changeover valve 5-6
bellows
area 6-18
calibration 1-53
calibration complete message 1-54
Capillary/Bellow 6-18
hardware calibration 1-53
performing calibration 1-53
signal calibration 1-55
blind plug

compressed air 8-40

c

Calibrate Bellows window 1-54
capillary

connection at Changeover valve 8-44
capillary connections 8-44
cathode unit
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exchanging 8-18 control panel
Changeover valve 5-6 and main switch 2-8
capillary connection 8-44 pump operation 1-10
heater 1-14 with pump switches 3-5
photo 8-41 conversion
schematics 8-42 to other gases 7-59
technical information 8-41 copper rod 5-10
with heater 1-13 coupling
with needle valve 1-13 inlet system to ion source, schematic 2-7
checking covering cap
ion source 8-30 Dual Inlet details 8-37
liquid nitrogen evaporation rate 5-16 creating
performance data 7-2 2 new method 6-2
cleaning a new sequence 6-106
basic rules 8-6 backup 1-17
ceramic insulators 8-26 Excel export templates 6-98-6-99
ion source parts 8-25 sequences 6-3
vacuum components 8-9 crimp adjustment 1-51
CNOS collector system 2-21 device 1-14
CO2_Multi.met 6-27 performing 1-52
cold finger 5-10 photo 1-52
collector crimping device, schematic 7-61
3-cup MEMCO 2-20 crimping position 8-44
CNOS 2-17 Custom Identifier 6-102—6-103
cup 2-17 inserting 6-103

cup, Faraday 2-19
system, CNOS 2-21
systems 2-15, 2-19

cycle
pre-standard 6-16

Collector Configuration Sheet 2-21

compressed air D
connection 8-40
connections 1-5 data
distributor 8-40 acquisition 4-7
distributor, photo 8-40 transfer, between IRMS and computer 1-15
tube 1-6 data logger
wall outlet 1-5 board 4-3
compressed air plunger 8-42 data representation
Compression Factor 7-21 Raw Data Grid 6-94
options 7-23 data type 6-101
window 7-22, 7-24 deleting
computer requirements 8-3 Identifiers 6-104
configuration Device tab 6-80
creating 1-32 Dewar vessel 5-14—5-15
defining for Dual Inlet system 6-11 Diagnosis
defining for Dual Inlet system and Multiport 6-24 starting 7-3

defining for Dual Inlet system with Multiport and differential pump 2-11

Microvolume 6-54 differential pumping system
description 3-2
schematics 3-2

defining for Dual Inlet system, H-Device, and
Autosampler 6-65
Dual Inlet system and Microvolume 6-44

disassemblin
Dual Inlet system and Multiport 6-24, 6-45, 6-55, 6-66 . &
amplifier 4-8
Conﬁgurator ion source 8-19
Edic6-78 ion source, preparing 8-19
configuring

1 d devi ; distributor, with ports 1-6
plug and measure devices 4-5 double Valve blOCk

continuous flow measurement 6-6 schematics 5-4
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driver board
with distributor function 5-5
Dual Inlet
acquisition 6-100
Dual Inlet board 8-39
Dual Inlet measurement 6-11
H-Device, and Autosampler A200S 6-65
Microvolume 6-34
Multiport 6-24
Multiport and Microvolume 6-54
Dual Inlet system
details 8-37
evacuating 1-41
in Isodat 5-3
panel 1-42
plunger 8-36
schematics 5-2
valves 8-36
window, Multiport and Microvolume 5-9

E

einzel lens unit 8-23, 8-29
electromagnet 2-14
electronics
cabinet 4-3
CNOS collector 2-17
emission
LED 2-9
regulator 2-12
error
abundance 7-11
relative sensitivity 7-37
signal stability test 7-48
sources 7-11, 7-37, 7-48
Errors tab 6-96
evacuating
amplifier housing 3-5
Dual Inlet system 1-41
Evaluated tab 6-95
Evaluation page 6-10, 6-19, 6-29
Event tab 6-84
Excel export
advantages 6-98
of results 6-98
exchanging
amplifier 4-8
cathode unit 8-18
Expansion Mode 6-35
measurement with bank 6-38
measurement with bank and transferline 6-40
measurement with bank, transferline, and bellows 6-41
options 6-35
export template
empty list 6-107
selecting 6-108
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Index: E-G

export templates

applying 6-105

saving 6-104
Export WK1 File check box, active 6-109
Export WK1 File check box, inactive 6-107
Extended tab 6-96
extension module 5-7

schematic 5-7
external inlet controller 4-3

F

Faraday
collector cup 2-19
cups individually shielded 2-21
feedback resistors
values 2-18
fiber line
connection to computer 1-15
connection to IRMS 1-15
Fiberline 1-32
fitting 5-10
flanges
with metal gaskets 8-8
with Viton gaskets 8-9
flight tube
schematic view analyzer 2-2
focus
toolbar 2-13
window 1-56
window and toolbar 1-36
focusing
manual 1-60
principle 1-56
fore vacuum pumps 1-9, 2-12
oil change 1-9
Freeze Direct mode 6-43
fuses 2-10
control panel. control panel
fuses 2-8

G

gas configuration 6-101
creating 1-28, 1-30
Gas Configuration Editor 1-27
gas exhaust 8-36
gas inlet
photo 8-36
schematic 2-2
gasket
photo 8-36
gasket (gold) 5-10

grounding
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bole 4-5
cable 4-5
guide sleeve 8-42

H

H_Device + A200S.met 6-69
hardware
calibration 1-53
performing calibration for bellows 1-54
hardware requirements 8-3
HD amplifier housing
schematic 2-2
HD collector system 2-22
schematic 2-2
H-Device
parameters 6-71
heater
changeover valve and/or needle valve 1-13
heater element
schematic autocool unit 5-12
heating
inlet capillaries 7-60
heating cartridge 8-44
high voltage
supply 2-13
switch on and off 2-9
HV Source display 1-39

Identifiers
deleting 6-104
individual 6-102
inserting 6-102
pool 6-100
removing 6-103
Included String 6-101
inlet capillaries
heating 7-60
replacing 7-62
Inlet Pump Error LED 2-9
Inlet Pumps switch 3-5
Insert Identifier dialog box 6-103
installing
Isodat 1-17
instrument
analyzer arrangement 2-2
basic 1-2
computer connection 1-15
gas connection 1-16
peripherals connection 1-16
Instrument Control
starting 1-37
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Instrument page 6-9
CO2_Multi 6-28
H-Device + A200S 6-70
Microvolume 6-49
Multiport + MicroVolume 6-59
intensity pattern, for CO, 1-43
ion detection system
schematics 2-16
ion gauge
maintenance 8-10
ion path
schematics 2-2
ion source 2-6
assembling 8-27
cathode 8-19
control unit 2-8
disassembled parts 8-20
disassembling 8-19
einzel lens unit 8-23, 8-29
feedthroughs 8-32
lower part 8-22
magnet 8-20
maintenance 8-12
preparing disassembling 8-19
reinstalling 8-14
removing 8-12
schematics 2-2
ion source, on supporting rods 8-21
IRMS
connecting peripherals to 1-16
IRMS and computer
connecting 1-15
Isodat
backup 1-17
general description 1-3
installing 1-17
Isodat Generic Editor 6-91
Isotope MS area 6-70

K

k-fold standard deviation 6-20
knife, gas exhaust 8-36

L

leak detection 8-10
LEDs

control panel 2-8, 3-6

emission 2-9

Inlet Pump Error 2-9

source heater 1-12

turbo pump of inlet system 2-9
linearity 7-26

focusing 1-59
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options 7-27
window 7-27
liquid nitrogen
supply 5-16
loss rate, of liquid nitrogen
checking 5-16

m/z 44 1-27-1-28
m/z 45 1-27-1-28
m/z 46 1-27-1-28
magnet current regulator
location 4-3
Main filter page 6-99
main switch
location 2-10
maintenance
autocool refill device 5-15
frequency 8-5
ion source 8-12
vacuum system 8-8
manifold block 5-4, 8-39
schematic 8-39
manual focusing 1-60
mass
proposals 1-49
mass calibration 1-44
performing 1-45
measuring channel 2-17
components 2-16

measuring modes, for Microvolume 6-35

MEMCO collector system 2-20
Method page 6-97
microvolomue parts

cold finger 5-10

copper rod 5-10

fitting 5-10

gasket (gold) 5-10
microvolume 5-10

measurement principle 6-34

operating instructions 5-16

parts 5-10

schematic in Isodat 5-10
microvolume parts

washer 5-10
Microvolume_only.met 6-48
Monitor Parameter tab 6-88
Multi Element Multi Collector 2-2
Multiport 5-8

schematic in Isodat 5-8
Multiport + Microvolume.met 6-58
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needle valve

heater 1-13—1-14
needle valve and Changeover valve 1-13
needle valve and device for crimp adjustment 1-14
needle valve, including needle valve heater 1-13
number

of samples 6-3

0

optional
Pirani gauge 3-9
O-ring seal 8-42
Outlier Test
Sigma 6-19

P

parameters
system start 6-91
peak
detection parameters 7-32, 7-44, 7-55
Peak Center 7-8
for Abundance 7-14
for Compression Factor 7-23
for Energy Correction 7-34
peak flatness 7-30
options 7-32
window 7-31, 7-34
peak positions
proposal 1-48
Peaks page 7-47
peripherals
pnm-ID 4-5
Peripherals page 6-9, 6-16
Dual Inlet part 6-49
Microvolume part 6-50, 6-60
Multiport part 6-60
peripherals to IRMS
connecting 1-16
Pertinax 8-42
Pirani gauge 3-9
MS panel 3-12
operating 3-9
resetting mass spectrometer 3-9
pliers 8-43
plug and measure 4-4
adapter 4-4
plug and measure devices
configuring 4-5
plunger
Dual Inlet system 8-36

pneumatic valve
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compressed air plunger 8-42
guide sleeve 8-42
inserting 8-43
inserting with pliers 8-43
O-ring seal 8-42
parts 8-42
pliers 8-43
sleeve 8-42
pnm-ID
peripherals 4-5
power distribution board
location 4-3
Power LED 1-11
power supply
24V 4-3
55V 4-3
establishing 1-8
preamplifier boards 4-7
pressure adjustment 6-17
pressure control regulator
setting 5-15
pressure level
adjusting for bellows 6-18
pressure regulating screw 1-6
pressure regulator 1-6
pre-standard
cycle 6-16
Printout page 6-10, 6-30
printout templates 6-20
pump switches 1-10
control panel 3-5
pumping system
components 1-8
description 3-2
schematics 3-2
PVC hoses

fore vacuum lines 8-9

Raw Data Grid
data representation 6-94
reference gas refill 5-17
creating configuration 5-18
Instrument page 5-18
schematic 5-17
sequence 5-19
refill operation
enabling 5-17
Relative Sensitivity 7-37
options 7-39
window 7-39-7-40
removing
Identifiers 6-103
ion source 8-12
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repair-covering letter 8-4
replacing

inlet capillaries 7-62
resistor

additional second one 2-18
Resolution 7-41

options 7-44

window 7-43, 7-46
resolution

10% valley definition 7-41
Result Workshop template 6-92

S

safety and EMC information i-vi
safety instructions
autocool refill device 5-13
sample gas
connecting 1-16
samples
entering number of 6-106
saving
Export Template 6-105
export template 6-104
Export Templates 6-104
sequence 6-4
Scan window 1-38
activating 7-63
secondary pump 2-11
selecting
export template 6-108
method CO2_zero.met 6-8
range for magnet scan 1-47
Tune Scan 1-61
selector types
template creation 6-100
sensitivity focusing 1-59
Sequence line 6-93
Sequence List 6-32, 6-53, 6-63
editing 6-4
export template 6-106
H_Device + A200S.seq 6-75
sequence parameters
defining 6-5
Sequence tab 6-86
Sequences page
H_Device + A200S.seq 6-74
Microvolume_only.seq 6-52
Multiport + Microvolume.seq 6-63
Multiport.seq 6-32
signal calibration
performing 1-55
Signal radio button 1-55
Signal Stability 7-48
options 7-50
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window 7-49, 7-51
sleeve
pneumatic valve 8-42
Smart Isotope MS bar
resistors
switching 2-19
software license agreement 1-21
software requirements 8-3
solenoid valves 8-39
source
feedthroughs 8-32
source heater 1-12
source pump 2-11
stainless steel capillary 8-44
stainless steel membrane 8-36-8-37
standard gas
connecting 1-16
starting
Diagnosis 7-3
Instrument Control 1-37
SUB D ports 1-16, 2-10
Swagelok connector 8-36
system control 1-3
system preparation 1-5
system requirements 1-17
System Stability 7-53
options 7-55
window 7-54
system start parameters
edit 6-91
System Start Values tab 6-88-6-89

T

temperature sensor
schematic 5-12
template
saving 6-104
testing

Absolute Sensitivity 7-5-7-6, 7-12, 7-16, 7-22, 7-26, 7-31,

7-38, 7-43, 7-49
Abundance 7-11
amplifiers 7-16
Compression Factor 7-21
Linearity 7-26
linearity 7-29
Peak Flatness 7-30
Relative Sensitivity 7-38
Resolution 7-42
resolution 7-46

Signal Stability 7-48
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signal stability 7-52

System Stability 7-54

system stability 7-58
thermal contact pipe 5-12
time constant

setting 4-7
troubleshooting 3-7

LEDs 3-7
turbomolecular pumps 3-8

control electronics and power supply 3-8

inlet system 2-12

U

universal CNOS collector system 2-21

vV

vacuum
amplifier housing 3-4
vacuum chamber 2-17
vacuum system
3-port valve 3-5
control unit 3-4
maintenance 8-8
valve block 8-37
details 8-36
double 8-38
schematic 8-38
valve plug 8-37
details 8-36
valve system 5-4
Variable Ion Source Conductance (VISC) 2-6
VersionHandler
backup 1-17
VEC 4-7
Viton gaskets 8-9
voltage-to-frequency converter 4-7

W

washer 5-10
waste gas tube 1-7
WK1 Export Templates 6-20, 6-108

V4

zero enrichment 6-7
performing 6-7
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