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Customer Registration... Register now and receive all the privileges associated with being a Thermo

Electron, Finnigan product user, including application reports and technical reports.
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Title

Company

Address

City/State/Postal Code

Country

Telephone Ext.

Tell us more... Let us know more about how you use this product:

My Organization Is: (Check one only)

Other

Research / Education

O Commercial (for profit) lab Q Analytical
4 Government lab U4 Biomedical
O Hospital / Clinic Q Clinical / Toxicology
U0 Research Institute 4 Energy
Q University / College O Food / Agriculture
Q Veterinary O Forensic / Toxicology
Q Other O Pharmaceutical
a
a

Job Function: (Check one only)
Administration

Lab Management

Operator

Other
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My Primary Application Is: (Check one only)
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The manual contains all of the information | need. 1 2
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The instructions are complete. 1 2
The technical information is easy to understand. 1 2
The figures are helpful. 1 2
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Telefon: +49 (0)421-5493-0

Reparatur - Begleitkarte Repair-Covering Letter
Bitte vollstiandig ausfiillen Please fill in completely
Absender: Gerate-Type: Service-Nr.:
Dispatcher: Instrument Type: Service-No.:

Sie erhalten zur Reparatur unter unserer Bestell-Nr.:
You receive for repair under our Order No.:

DOA
Teil wurde nicht benutzt / part not used

Teil wurde nur fiir Testzwecke verwendet / used for test purposes only

O 0O oo

Festgestellte Mangel oder deren Auswirkung:
Established Defect or its Effect:

Bitte detaillierte Angaben machen / Please specify in Detail

Ein Austauschteil haben wir erhalten unter Kommissions-Nr.:
An Exchange Part already received with Commission No.:

JalYes Nein/No

Die Anlage ist auBer Funktion
The System is out of Function Ja/Yes Nein/No

Durch die nachfolgende Unterschrift bestdtige(n) By signing this Document | am/we are certifying

ich/wir, daB die o.g. Teile frei von gesundheits - that the a.m. Parts are free from hazardous

schadlichen Stoffen sind, bzw. vor lhrer Einsen - materials. In case the parts have been used for

dung an Thermo Electron Bremen dekontami - the analysis of hazardous substances l/we

niert wurden, falls die Teile mit giftigen Stoffen in attest that the parts have been decontaminated

Verbindung gekommen sind. before sending them to Thermo Electron
Bremen.

Datum / Date Unterschrift / Signature






Ubereinstimmungserklirung gemiB EN 45014
declaration of conformity according to EN 45014
Dichiarazione di conformita alla EN 45014

Name des Herstellers:
manufacturers name: Thermo Finnigan GmbH
nome produttore:

Adresse des Herstellers: Barkhausenstrale 2
manufacturers address: 28197 Bremen
indirizzo produttore: Germany

erklirt, dall das Produkt
declares that the following product
dichiara che il seguente prodotto

Delta plus XP

Basic Instrument

mit den folgenden Produktspezifikationen iibereinstimmt:
complies with the following product specifications:
rispetta le seguenti specifiche del prodotto:

EMYV (Stéremissionen): EN 50081-1,

EMC (emissions): EN 55022, K1. B
EMC (emissioni):

EMY (Storfestigkeit): EN 50082-2,
EMC (immunity): EN 61000-4-2, -3, -4, -5, -6, -11
EMC (immunita): EN 50204

Elektrische Sicherheit:
electrical safety: EN 61010-1

sicurezza elettrica:

Erginzende Informationen:
complementary information:
informazioni complementari:

Dieses Produkt erfiillt die EMV-Richtlinie 89/336/EWG und Niederspannungsrichtlinie 73/23/EWG.
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This product complies with the EMC directive 89/336/EEC and the Low Voltage Directive 73/23/EEC. b

Questo produtto rispetta la direttiva 89/336/EEC e la direttiva 73/23/EEC. ’
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Notice on Lifting and Handling of
Thermo Electron Bremen Instruments

For your safety, and in compliance with international regulations, the physical handling of
this Thermo Electron Bremen 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 Electron Bremen Instruments

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



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

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

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

Identifying Safety Information

This reference manual contains precautionary statements that can prevent
personal injury, instrument damage, and loss of data if properly followed. All
statements of this nature are called to your attention through the use of bold
type and the following icons:

VA VANV

Warning! Cold Surface! Hot Surface Strong High Voltage!
Magnetic Field!

Every instrument has specific hazards, so be sure to read and comply with the
following precautions. They will help ensure the safe, long-term use of your
system.

1. 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.

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

3. 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.

Finnigan DELTAPYSXP Operating Manual a




Safety and EMC Information
Identifying Safety Information

Finnigan DELTAP!YSXP

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

Caution. The instrument is properly grounded in accordance with
regulations when shipped. You do not need to make any changes to the
electrical connections or to the instrument’s chassis to ensure safe operation.

10.

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

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

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

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

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

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

Thermo
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Read This First

Welcome to the Thermo Electron, Finnigan™ DELTAPSXP system! The
DELTAP'SXP is a member of the Finnigan family of mass spectrometer (MS)
detectors.

This Finnigan DELTAPUSXP Operating Manual contains a description of the
modes of operation and principle hardware components of your
DELTAP""SXP instrument. In addition, this manual provides step-by-step
instructions for cleaning and maintaining your instrument.

This manual includes the following chapters:

Chapter 1: Getting Started gives instructions for setting up the instrument
and the software.

Chapter 2: Analyzer gives an overview of the components of the analyzing
system.

Chapter 3: Vacuum System gives an overview of the components of the
vacuum system.

Chapter 4: Electronic Devices gives an overview of the electronic boards
and their functions.

Chapter 5: Dual Inlet System gives an overview of the parts of the Dual
Inlet System.

Chapter 6: Measurements gives instructions about performing various types
of measurements.

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

Chapter 8: Technical Information outlines the maintenance procedures that
you should perform on a regular basis to maintain optimum MS detector
performance. It also lists the replaceable parts for the MS detector and data
system.
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Changes to the Manual and Online Help Finnigan DELTAPlusxp

Changes to the Manual and Online Help

To suggest changes to this manual or the online Help, please send your
comments to:

Editors, Technical Documentation
Thermo Electron (Bremen) GmbH
Finnigan Advanced Mass Spectrometry
Barkhausenstr. 2

D-28197 Bremen

Germany
e-mail: documentation@thermo-bremen.com

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

Thank you.
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Finnigan DELTAPlUSXP Abbreviations

Abbreviations

The following abbreviations are used in this and other manuals and in the
online Help.

A ampere

ac alternating current

ADC analog-to-digital converter

AP acquisition processor

APCI atmospheric pressure chemical ionization
API atmospheric pressure ionization

APPI atmospheric pressure photo ionization
b bit

B byte (8 b)

°C degrees Celsius

CAN Controller Area Network

cfim cubic feet per minute

CI chemical ionization

CIP carriage and insurance paid to

cm centimeter

cm? cubic centimeter

CPU central processing unit (of a computer)
CRM consecutive reaction monitoring
<Ctrl> control key on the terminal keyboard
d depth

Da dalton

DAC digital-to-analog converter

de direct current

DEP™ direct exposure probe

DSP digital signal processor

EIl electron ionization

EMI electromagnetic interference

<Enter> enter key on the terminal keyboard
ESD electrostatic discharge

ESI electrospray ionization
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eV

°F

Jasta

FOB

ft.

FTP
FWHM

GC
GC/MS
GND
GPIB
GUI

HPLC
HV

Hz
ICIS™
ICL™
IEC
IEEE

in.

electron volt
femto (10'15)
degrees Fahrenheit

file extension of a SEQUEST search database
file

free on board

foot; feet

file transfer protocol

Full Width at Half Maximum

gram

giga (10%)

gas chromatograph; gas chromatography
gas chromatograph / mass spectrometer
electrical ground

general-purpose interface bus

graphical user interface

hour

height

high-performance liquid chromatograph
high voltage

hertz (cycles per second)

Interactive Chemical Information System
Instrument Control Language.
International Electrotechnical Commission
Institute of Electrical and Electronics Engineers
inch

input/output

kilo (103, 1000)

kilo (219, 1024)

kilogram

length

liter

local area network
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Ib. pound

LC liquid chromatograph; liquid chromatography

LC/MS liquid chromatograph / mass spectrometer

LED light-emitting diode

LHe liquid helium

LN2 liquid nitrogen

0 micro (1 0'6)

m meter

m milli (1073)

M mega (106)

M* molecular ion

MH" protonated molecular ion

min minute

mL milliliter

mm millimeter

MS mass spectrometer; mass spectrometry

MS MS" power: where n = 1

MS/MS MS" power: where n =2

Ms" MS" power: where n = 1 through 10

m/z mass-to-charge ratio

n nano (1 0'9)

NCBI National Center for Biotechnology Information
(USA)

NIST National Institute of Standards and Technology
(USA)

Q ohm

p pico (10 ! 2)

Pa pascal

PCB printed circuit board

PID proportional / integral / differential

P/N part number

P/P peak-to-peak voltage

ppm parts per million

psig pounds per square inch, gauge
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RAM
RF
RMS
ROM
RS-232
s

SIM
solids probe
SRM
TCP/IP
TIC
TSQ™
TWA

u

A%

Vac
Vdc

vol

random access memory

radio frequency

root mean square

read-only memory

industry standard for serial communications
second

selected ion monitoring

direct insertion probe

selected reaction monitoring

transmission control protocol / Internet protocol
total ion current

triple stage quadrupole

Time Weighted Average

atomic mass unit

volt

volts alternating current

volts direct current

volume

width

watt

Note. Exponents are written as superscripts. In the corresponding online
Help, exponents are sometimes written with a caret (*) or with e notation
because of design constraints in the online Help. For example:

MS" (in this manual) Ms”n (in the online Help)

103 (in this manual) 10”5 (in the online Help)
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Thermo

ELECTRON CORPORATION

Typographical Conventions

Typographical conventions have been established for Thermo Electron
Bremen manuals for the following:

e Data input
¢ Boxed information

* Topic headings

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 represented in bold face letters.
(Titles of topics, chapters, and manuals also appear in bold face letters.)

* 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 F1.

* 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
and a different font. For example, “click on Close”.
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Boxed Information

Information that is important, but not part of the main flow of text, is
displayed in a box such as the one below.

Note. Boxes such as this are used to display information.

Boxed information can be of the following types:

* Note — information that can affect the quality of your data. In addition,
notes often contain information that you might need if you are having
trouble.

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

*  Warning — hazards to human beings. Each Warning is accompanied by a
Warning symbol.

Thermo
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Topic Headings

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

| Chapter 1
Chapter Name

1.2 Second Level Topics

Third Level Topics

Fourth Level Topics

Fifth Level Topics

Thermo

ELECTRON CORPORATION Finnigan DELTAPSXP Operating Manual XixX




Read This First
Safety Precautions

XX

Finnigan DELTAP!USXP

Safety Precautions

Observe the following safety precautions when you operate or perform
service on the MS detector.

Do Not Perform Any Servicing Other Than That Contained in the
Finnigan DELTAP!"SXP Operating Manual.

To avoid personal injury or damage to the instrument, do not perform any
servicing other than that contained in the Finnigan DELTAP!"SXP
Operating Manual or related manuals unless you are qualified to do so.

Shut Down the MS Detector and Disconnect It From Line Power Before
You Service It.

High voltages capable of causing personal injury are used in the instrument.
Some maintenance procedures require that the mass spectrometer be shut
down and disconnected from line power before service is performed. Do not
operate the mass spectrometer with the top or side covers off. Do not remove
protective covers from PCBs.

Use Care When Changing Vacuum Pump Oil.

Treat drained vacuum pump oil and pump oil reservoirs with care. Hazardous
compounds introduced into the system might have become dissolved in the
pump oil. Always use approved containers and procedures for disposing of
waste oil. Whenever a pump that has been operating on a system used for the
analysis of toxic, carcinogenic, mutagenic, or corrosive/irritant chemicals, the
pump must be decontaminated by the user. It must be certified to be free of
contamination before repairs or adjustments are made by a Thermo Electron
Customer Support Engineer or before it is sent back to the factory for service.

Thermo
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Service Philosophy

Servicing the DELTAP!"XP system consists of performing procedures
required to maintain system performance standards, to prevent system failure,
and/or to restore the system to an operating condition. Routine and preventive
maintenance procedures are documented in this manual.

Routine and preventive maintenance are the responsibility of the user during
and after the warranty period. Regular maintenance will increase the life of
the system, maximize the up-time of your system, and allow you to achieve
optimum system performance.

Service not described in this manual should be performed only by a
Thermo Electron Customer Support Engineer or similarly trained and
qualified technical personnel.

Level of Repair

Thermo Electron’s service philosophy for the DELTAPSXP system calls for
troubleshooting to the lowest part, assembly, PCB, or module listed in the
Technical Information chapter of this manual.

For mechanical failures: A mechanical assembly typically is to be repaired to
the level of the smallest item listed in the Technical Information chapter of
this manual.

For electronic failures: PCBs are not repaired to the component level except
in certain cases of fuses, relays, etc. When these exceptions occur, the
components can be found in the Technical Information chapter.

Repair-Covering Letter

This manual contains a Repair-Covering Letter, which is located at the front.
Further forms can be ordered from the Field Service.

If you return repair/exchange parts, please add our Repair-Covering Letter,
complete filled out. Additionally you confirm by signing, that vacuum parts
are not contaminated.

Thermo
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Training

To reach a high level of performance with the DELTAP"SXP, we recommend
making use of the operator courses provided by us at our facilities in Bremen,
and/or onsite.

For more information, please contact your local Thermo Electron service
office or contact directly:

Thermo Electron (Bremen) GmbH
Finnigan Advanced Mass Spectrometry
Barkhausenstr. 2

D-28197 Bremen

Germany
Phone: +49-421-5493-0
Fax:  +49-421-5493-396

Internet:www.thermo.com

Thermo
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Reply Cards

Thermo Electron Bremen manuals contain one or two reply cards. All
manuals contain a Customer Registration / Reader Survey card and some
contain a Change of Location card. These cards are located at the front of each
manual.

The Customer Registration / Reader Survey card has two functions. First,
when you return the card, you are placed on the Thermo Electron Bremen
mailing list. As a member of this list, you receive application reports and
technical reports in your area of interest, and you are notified of events of
interest, such as user meetings. Second, it allows you to tell us what you like
and do not like about the manual.

The Change of Location card allows us to track the whereabouts of the
instrument. Fill out and return the card if you move the instrument to another
site within your company or if you sell the instrument. Occasionally, we need
to notify owners of our products about safety or other issues.
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Getting Started

1.1 Introduction
1.2 Getting Started: Hardware
1.3 Getting Started: Software

1.4 Principle of Focusing
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Finnigan DELTAP!YSXP

1.1 Introduction

This manual describes the functions and the fundamental measuring
procedures of your Finnigan DELTAP"SXP 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 the operating manual and the online-help of the software before starting
up your instrument. A basic knowledge of handling computers and of the
ISODAT NT software is assumed for proper operation of the DELTAP!'SXP.

To reach a high level of performance with the DELTAP'"XP, we recommend
making use of the operator courses provided by us at our facilities in Bremen,
and/or onsite.

For more information, please contact your local Thermo Electron service
office or contact directly:

Thermo Electron (Bremen) GmbH
Finnigan Advanced Mass Spectrometry
Barkhausenstr. 2

28197 Bremen, Germany

Phone:  +49-421-5493-0

Fax: +49-421-5493-396

Internet: www.thermo.com

Basic Instrument

With the DELTAP'XP, you can measure gas isotope ratio of:
H/D, P¢/12C, PN/MN, 180710, 328378, and *7C1 CL.

The DELTAPSXP provides a flexible and open platform for the connection
of inlet systems and preparation devices. Thermo Electron-supplied inlet
systems 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.

For classical applications, the basic instrument can be equipped with a dual
inlet system. It is of modular design for the adaptation of different inlet
modules. This enables a configuration of the instrument tailored to the
requirements of the user.

On the sample side can be connected:

* asecondary inlet system for up to 20 samples, i.e. a multiport with or
without automatic tube crackers.

e amicrovolume for very small samples,

Thermo
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* external 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. Detailed
information about other inlet systems such as the “on line” coupling to gas
chromatographs or to elemental analyzers is provided in the manual
describing the peripheral equipment.

Please make yourself familiar with all the controls on front and all the
connection and installations on the rear of your instrument.

Detiane yp

Figure 1-1.  Front View of DELTAPYSXP, with TC/EA and ConFlo IlI
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Isodat NT Software

ISODAT NT is a software suite for system control, data acquisition and data
evaluation that is an integral part of the system architecture.

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.

Automation

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

Open Architecture

ISODAT Script 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.

Data Evaluation and Display

ISODAT NT 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 ISODAT NT's unique Result
Workshop.

Thermo

Finnigan DELTAP'USXP Operating Manual ELECTRON CORPORATION




, Getting Started
Finnigan DELTAP'Y'SXP Getting Started: Hardware

1.2 Getting Started: Hardware

This paragraph explains hardware-related steps to be performed before any
measurement can be started.

First Steps

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

2. Connect the end of the hose for compressed air (that is a thin transparent
tube) that leaves the IRMS at its rear panel to your wall outlet or a
compressor for compressed air. You need at least 5 bar.

regulator

xto wall outlet

tube for compressed air wall outlet for
. compressed air
- leaves IRMS at its rear panel P

- leads to wall outlet for
compressed air and manometer

The other end of the tube for compressed air must be connected to the
pressure regulator behind the front panel of the IRMS as shown below.

Thel"mO Finnigan DELTAPSXP Operating Manual 1-5
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§=————— pressure
regulating

screw

pressure
regulator

compressed air
tube

pressure  distributor with ~compressed air
regulator  ports tube

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

Thermo
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3. Insert your peripherals at the
distributor (down right behind
the front panel). As the ports
of the distributor are
equivalent, it is unimportant
which peripheral to insert at
which port.

distributor with
ports

4. Lay the waste gas tube (at the output of the vacuum pumps) outdoors in
order to prevent accumulation of oil mist and perilous gases (e.g. CO,
H,). If available, connect to exhaust vent of your laboratory.

- B

- R

o Fore Vacuum Pump

Thermo
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Power Supply

1. Connect your IRMS to the power supply.

+ to IRMS + to power supply

2. At the instrument’s rear panel are sockets to connect up to four
peripherals, if available. For first tests, the IRMS is checked without any
peripheral connected to it. Later, they are connected one at a time.

sockets for
connecting
peripherals

Thermo
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3. Turn the IRMS on by setting the main switch to position ON. The main
switch is located at the electronic cabinet's rear panel.

Pumping System

Three Fore Vacuum Pumps are used:

o Pfeiffer “Duo 5" for the Source (1)
Pfeiffer “Duo 2.5" for the Analyzer (2)
Pfeiffer “Duo 2.5" for the Inlet System (3)

Thermo
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For detailed information - e.g. concerning handling and maintenance - refer to
the Pfeiffer Operating Instructions of your pumps.

Before starting the pumping system, it is assumed that:
* the Fore Vacuum pumps are filled with oil,

* they are connected to the power supply, and

» their gas ballast is shut.

Normally, 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 (refer to the Pfeiffer Operating Instructions of
your pumps).

The gas ballast is shut by turning the switch to position 0. In case of Pfeiffer
“Duo 5", i.e. (1) the switch is located on top of the pump. In case of Pfeiffer
“Duo 2.5", i.e. (2, 3) the switch is located sidewise (refer to the Pfeiffer
Operating Instructions of your pumps).

The Control Panel at the front panel of
the electronic cabinet shows switches FOWER

. HOST CONNECTION
for operating the pumps. The

: , e TURBO PUMPS > 80%
corresponding LEDs are described MAIN PUMP ERROR 1§

below. SEC. PUMP ERROR §
HIGH VACUUM OK |l |
TURBO PUMP > 80%

MLET
PUMPS INLET PUMP ERROR

ACCEL VOLTAGE
. EMISSDN | Ill

1. Turn on the pumps by pressing the Analyzer Pumps switch.

Thermo
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The Inlet Pumps switch must only be additionally pressed in case of a
Dual Inlet System. In case of no Dual Inlet system, this switch has no
function.

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

* 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.

*  After 20 min, the security threshold should be reached. The source
can then be switched on.

* The red LEDs “Main Pump Error”, “Sec. Pump Error” and “Inlet
Pump Error” indicate errors concerning the turbo pumps (e.g. after
about 15 min, the security threshold of = 3*10™ mbar has not been
reached).

Note. If properly functioning, the red LEDs must not be on!

Source Heater

When the source heater (the halogen lamps within the ion source) is turned
on, both LEDs must be on. Otherwise, one of the heaters might be defective.

&
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Heater of Changeover Valve and/or Needle
Valve

Switch on heater of changeover valve and/or heater of needle valve (in case of
Continuous Flow applications). This helps to prevent water condensation.

1

1. needle valve including needle valve heater
2. Changeover valve (COV) including changeover valve heater

3. device for crimp adjustment

a. to needle valve heater

b. port for capillary

Figure 1-2.  needle valve including needle valve heater (side view)

Thermo
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device for crimp adjustment

needle valve
(frontal view)

to Changeover valve heater to needle valve heater
(inside metal block) (inside metal block)

IRMS - Computer Connection

1. To ensure data transfer between IRMS and computer, connect the fiber
line to the respective port at the computer's rear panel.

fiber line interface

fiber line
fiber line

Thermo
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lzadat MT

‘.,,-’ yo)

Configurator

Finnigan DELTAP!YSXP

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.

To verify whether the quality of the established vacuum is sufficient, start
ISODAT NT by double-clicking on the ISODAT NT Icon on your
desktop.

For detailed information, refer to the ISODAT NT Help System.

When connected, the LED “Host Connection” at the front panel will be
on.

Note. If the “Host Connection” LED does not gleam with ISODAT NT
being started, no connection between IRMS and computer has been
established.

IRMS-Peripherals Connection

L.

To connect peripherals to the
IRMS use one of the five identical
SUB D ports at the rear panel of
the IRMS.

Peripherals are identified
automatically by a plug and
measure concept (see topic The
Plug and Measure Concept on
page 4-8).

If ISODAT NT is trying to get
access to a peripheral and cannot
identify it, an error message
occurs (refer to the ISODAT NT
Help System).

Starting Configurator

L.

To select a suitable (Hardware) Configuration containing your hardware
equipment, i.e. your IRMS and the peripheral devices, start the
Configurator by a double-click on the Configurator Icon.

First, ISODAT NT requires some information concerning your hardware
equipment:

When starting the Configurator the very first time (or after reset of the
IRMS via Reset Isotope MS command in the Configurator’s Edit
menu), your type of IRMS is required. Then press OK.

Thermo
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2. Select your IRMS type. Select Isotope MS F x|
3. Press OK to confirm.
- Welcome to ISODAT NT
Select the MS attached to this Computer
Available |sotope MS Types
Ms
Delta Plus XP
[ ok | cance |
4 Check, whethe the
correct cups are : e
& installed. Irdicalz cups for peazﬁm
Select the resistors attached.
5. Check, whether the
it correct cups are | A | ™ Resistor [Ohm]
available for peak Cup 1 v | v | 124008 >
center. Cup 2 v 1e4011 Y
6. Check, whether the g”"i : - geﬁfg "
= resistor values are C::: = . 19 o1
e -
correct.
Cupb v 124012 »
7. Confirm by OK. Cup7 v | v | 124010 v
Cup8 v | v | 1e+009 N

Note. Up to eight channels can be used simultaneously!

Gas Configuiation E ditor

Add  Delete

Name Cupl | CupZz | CupZ | Cupd | Cup£ | Cupk | Cup? | CupE | Calibration Formula Magnet

N2 28 |28 |30 Current [ag 12| N2 8071

C0O2 44 |45 |46 Current [Penn ~| CO2 11073 ||

Luft 26 |29 |30 (32 |33 |34 [38 |40 | Current [Penn ¥| Air,02 N2 11073

4 »
SavedClose|  Cancel |
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8. Check the available Gas Configurations. You can edit them by clicking
on the fields (for detailed information refer to the ISODAT NT Help
System).

9. Finally, press Save & Close.

10. Select one of the Configurations preset by Thermo Electron or add a new

Configuration using the Add Configuration button.

a.

d.

Give it a significant name (e.g. “Dual Inlet” in case of a
DELTAP""SXP with a Dual Inlet System).

Open the tree structure by a click on #) at ®MS Delta PlusXP

On the right pane, select Dual Inlet.

E

Drag it to the Source port of the new Configuration.

Configurations

% DI
] ar-

Finnigan DELTAPSXP Operating Manual

|»

fus NE
Wi BoardidHardwarePart
W Intensity
@ Extraction 1
EZ] Extraction 2
EZ) X-Focus 1
@ H-Focus 2

Trap
EZ) Election Energie
@ Emigsion “
%) %-Deflection >
EZ] v-Deflection 1 :
EZ] v-Deflection 2
@ SE Supressing
@ Retarding Lense

EDualInlet + HDevice
E B Dual Inlet + HDevice + 42005 Sampler

¥ ZDual Inlet + MicroVolume
2 |E EDual Inlet + Multiport

B3] Hign Vacam " |EE|E EDual Inlet + Multiport + Buffered Refil
) High Voltage " B EDual Inlet + Multiport + MicioVolume
E] Magnetic Field & [EEDual Inlet + Multiport + Reference Refil
{2 Clock

% ResistorCh0

=4 Source
. Capillary -

@ HvStatus

A ) sign appears: - CW'E E]

The Dual Inlet device has been attached to the Source.
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f. Close the Configurator . Sounce -

window. S8 §§Dual Inlet System
. . B BoardldHardnarePan
All settings will be saved P Vabve 11

automatically. P Valve 12

P Vave 40
Elvp
I VolumeContio! Left
&lve
B VelureContiol Right
& rv
o Switch Purps
¥, Purps Inlet
¥, Purps 50%
¥, N2RefilOn
¥, N2Refil enabled
¥, N2 Refil Enes
‘& Hester
o Irtem Right
. Irtem Laft
.. Extern Right
. ExtemLeft
—. Capllay

<

Starting Instrument Control

E% 1. Start Instrument Control by double-clicking the Instrument Control
Instrument Icon. The Scan window appears.
Control

= |solnstrumentControl - Scan [Untitled)

File Scan Window Help
‘ |oualiniet <@—— x||coz @—— ?422 & JBSP110102

[ Scan [Untitled) HE
| {1 [rensiy =] 18 [Time =l 1 | =
——[® WMess 4500(C2] EEMass 4600(C3] MMMass 47.00(C4)
=2
e p i 45000
40000
Q 25000
Print T
& 30000
’ %25000
Stait Scan e
. % 20000
) 10000
Options 5000
(1]
) 20 a0 60 20 100 120
Calbrst Tima (Steps)
4.3
_Jume @ /
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4. Right-click on the Instrument

2. Select your Configuration, e.g. Dual Inlet.

Select your Gas Configuration, e.g. CO2.

Control window's title bar. Select
Properties.

i IsolnstrumentCentrol i
Fle Scan Wiy Help !

| [Dual Inle Meve
- Size
Scan [Untitled
e
‘_ &Ilntenshy Magimize
- I@ BWMass & Close  ARsF4

5. Inthe Properties box, activate Configuration, Smart Isotope MS and

Source Vacuum.

I Bars | [ Global|

| Script Bat :J
__| BasicBar
| Window Toolbar
=-@ DislogBats
X! Configueation
| Instrument Control Informations
__| File Browser
X Sowurce Vacuum
b Smart sotope MS
| Focus
State
__| Devices
=@ Dialogs
| Scan
| Help
DI & Class Infosmations

Ll

| 0K I Cancel

Finnigan DELTAP'YSXP Operating Manual

6. Confirm by OK.
7. Check the quality of the vacuum being established: the HV Source

display reveals the current source vacuum in mbar.

x|

. 0.7¢-008 -
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Note. Before starting a measurement, after pumping the entire system for
15 min, a pressure between the lower 10°% mbar and the upper 10”7 mbar
range should be reached in the source.

This pressure should even drop between the lower 10”7 mbar and the upper
10"® mbar range as pumping continues for a longer time (if all valves are
closed).

If after 15 min of pumping a pressure of 1*10"> mbar cannot be reached,
probably a leak exists. As a safety measure, the cathode turns off at pressures
above 3*10 mbar.

Evacuating the Dual Inlet System

Activate the Dual Inlet System window by clicking on Window > Dual
Inlet System.

3 |solnstrumentControl - [Scan [Untitled]]

(L e soan ISR Helo
H W Aurange Icons

1 Dual Inlet System - Isotope MS/Souce/Dual Inlet System

j 1& [intersiy” v 2 Scan [Untited)
Volume Pressure right [mBar]
/I]J\

LIoouice

Volume Pressure laft [mBar)

11.9

Vacuum Lin:; Fore Vacuum [mBar] L Vacuum Line
1.613-00 o I first
e irst,

@ I |

Figure 1-3.  Valves for Evacuation of Feed Lines

The individual parts of the Dual Inlet System must now successively be
evacuated:
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1. Usually, standard gas is connected to the right inlet side, while the sample
gas is connected to the left inlet side.

2. Open the respective valves and evacuate the feed lines between gas
reservoir and IRMS (e.g. capillaries), which are still at atmospheric
pressure. After evacuation close them again. See valves # 39 and # 40 in
Figure 1-3.

3. After a small waiting period in order to prevent gas fractionation
successively fill the feed lines with CO, from the reservoir (e.g. the
capillary). 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.

4. Turn on the ion source via the 7*' icon at ISODAT NT's Smart Isotope
MS bar

Smart Iso*ooe MS

PAOE - *+

Magnet [Steps] HV Dac [Steps]

10461 | =1 58611 | =
o)

w|44.0 2043 i
S0 | e ey |
w460 | 4158 g & " “Ico, i

5. In case of a Dual Inlet System, open it at one side.

6. The intensity pattern characteristic for CO, is displayed at the Smart
Isotope MS bar: 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.

Thermo
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7. Ifyou got a signal on all cups, perform a peak center by clicking on the

Thus, the signal intensities should yield the pattern type shown above.

icon.

If they do not (or if an error occurs during peak center), perform a Mass
Calibration using CO, (if you calibrated the IRMS before, a peak center
may be sufficient).

Principle of Peak Center

The magnet jumps to a BDAC value specific for the desired masses, that is
m/z 44, m/z 45 and m/z 46 in case of CO,. These values are stored and taken
from the Gas Configuration, e.g. 10461 for CO, in the example shown above.

Peak center uses high voltage for fine adjustment to gain highest intensities in
all cups.

Note. If you run ISODAT NT for the first time, that is after installation, the
software uses default values which may not correspond exactly to your
system.

|Dual Inlet

|coz

Thermo

ELECTRON CORPORATION

It is thus recommended that you perform a Mass Calibration. Peak Center
parameters can be set by a right-click on the specific configuration in the Gas
Configuration.

Mass Calibration

=] 1. In Instrument Control's Scan Window select your (Hardware)

Configuration, e.g. Dual Inlet in case of a Dual Inlet System.

=] 2. Select your Gas Configuration, e.g. CO2.

Normally, CO2 is used for the first Mass Calibration, thus serving as a
basis for later ones, which possibly may use other gases.

3. From the Scan Menu select "= IsolnstrumentControl - Scan |

Calibrate. File Window Help
Start Ctil+R

(St +F

Tune

Options Ctrl+0

Repeat

Jump Calibration...
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4. You are reminded to ensure that

Finnigan DELTAP!YSXP

. Instrument Control
Reference Gas is open.

7 Make sure that the Reference Poit for
! co
7 1 for CO is open.
If not, press No. Let the reference 5
gas flow into the source and start Continue?

again.

If the magnet is improperly
positioned, the BDAC value is
wrong (no intensity information).

At the Scan Basic box, select 2000 steps and 12000 steps as a range for
the Magnet Scan.

Set Calibration Parametes [ x|
Scan

_.thu. @ Basic

Basic - Integration |
Reverse Scan r Integration b 0100fs) =
Show in Steps |

Fredelyy 3] |0 J
Magnet

Stat [Ste] [2000 -+

Stop [Step] 12000 —

Step [Step) [m_

Dday tme [mz] [0_

Cancal

6. Accept the other default values.
7. Finally, press OK.

Principle: The m/z 12, m/z 28 and m/z 44 will be searched. A proposal

about their position is then offered. On demand, additional
masses can be inserted into the proposal list. If the positions
don't match satisfactorily, they are slightly moved later.
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— | [Mass... [ B0AC.. ~ |[® ©twz WCu? (]S
% &120 4328 578055 = = s
el e 280 7606 3330899 = = ©
' &[ 440 10112 50000.00 0000 g g g "
New Point - - &
&
% | Click on this
““ | area before 40000
7. | pressing the
Info button! 5920.00 a0
Finich Cal.
stopEaii -
i =
Infia 2
z
3
E
20000
543000
10000 00.0|
3000
672000 £495.00
151500
£030.00 LJ bkas.00
0 A S| TaEa a0 saoo | g
3000 4000 5000  B0OOD 7000  £000 9000 10000 11000 12000
Magnetic Field [Steps]
Sometimes, the proposals for the mass peak positions in the left pane are
matching and sometimes they do not. During the very first Calibration, the
proposals usually must be corrected: assign the calibration masses to their
peaks by drag and drop of the vertical lines using your mouse, snapping the
lines to the mass peaks.
During later Calibrations, the proposals mostly do not need to be corrected via
drag and drop.
8. Activate the area containing the mass proposals by clicking on it!
¢ 9. Control whether you chose the correct masses using the Info button.
y g
Info
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Cubic Spine
% : é
70 - | /
_ e The curve should be
§ = : ' approximately linear
e ; within the interval.
3 5 yd
a0 : &
o !
10 / '
ol — : :
2000 4000 000 8000 10000 12000 14000 16000
B-Dac [Steps]
10. After having corrected the proposals, press the Finish Calibration
button.
_ J# The magnet is alternately set to low and high BDAC values several times.
Finish Cal..

It will try to retrieve the peaks by jumping to them. Due to hysteresis, the
peaks cannot exactly be retrieved and BDAC values are accordingly
corrected.

11. A peak center follows.

Crimp Adjustment

1. Open the entire Inlet System.

2. Let 50 mbar of CO, flow into each bellow (“equilibration”).

Thermo
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3. Adjust the crimps for each inlet port until this bellow pressure leads to a
signal of 5 V on both sides, that is standard side and sample side. About
10 mbar correspond to 1 V in case of CO,.

Crimp adjustment ensures an approximately constant and slight gas flow.
Therefore, gas consumption will be low.

Bellow Calibration

Prior to a Dual Inlet Acquisition, a Bellow Calibration must be performed:

1. Itis presumed, that the source has been switched on and focusing has

— been performed.

M

[#]1001 2. Start Instrument Control by double-clicking on the Instrument Control
Instrument Icon.

Control

The Scan window appears.

IS |solnstrumentControl - Scan [Untitled]
e Scan Window Kl

| [oualiniet —  ¥|[c0z t— ] ?;202 & JBsp11.01.02

I Scan [Untitled] E =
e [intensiy ~] 12 [Tme ] iy =
- |® EMass 4500(C2) W@Mass 46.00[C3) WMMass 47.00(C4)

H e
40000
& 25000
Print 0
- £ 20000
o,
> & 25000
Stait Scan “
E
sl 15000
A 10000
Options S000
0
& 20 0 60 80 100 120
65,112 g ile Time [Steps)
63
Junp QP 4
[Cural iret ~] 3. Select your Configuration, e.g. Dual Inlet.
4. Select your Gas Configuration, e.g. CO2.
fcoz =
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Note. Activate the Dual Inlet System window by a click on its title bar!
Thus, the title bar will turn from grey (i.e. inactive) to blue (i.e. active).

Access to the Calibrate Menu won't be possible while this window is
inactive.

T |Dual Inlet System - Isotope MS/Source/Dual Inlet System

56 [127
-:»&ia > M oleoTo-
Ik g ® E‘a ®

Vaouem Le ‘2";—;::5?6 9 Ve Ue

&
D 7

W

a

5. From the Calibrate Menu, sclect Bellows.

'3 |solnstrumentControl - Dual

E,

Bellow Calibration must be performed in two steps:

Eie Window Help

Stop Bellow Calbration

Hardware Calibration of Bellows

i. In Hardware Calibration, the bellows are opened to maximum,
that is 100 % and closed again, that is 0 %.

Thermo
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Calibrate Bellows

(¢ Hardware This Calibeation will convent the physical Proceed way in percentual Steps.
| Itis not possible to Acquire or move Bellows without this Calibration.

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

(& b enus = Automatic | _,

ii. Enable the Hardware radio button.

iii. Press OK.

Note. A Hardware Calibration deletes a Signal Calibration. Therefore,
Hardware Calibration must always be performed prior to Signal Calibration!

Instrument Control

P Bellow Hardware Calbeation will delete the Beliow Signal Calbrabion. Yiou must calibeate the Signal after Finush the
N\ * Hardware Calbration manual

Continue ?

iv. Press Yes to continue.

v. The Hardware Calibration of the bellows has been finished. Press
OK.

Instrument Control X

Thermo
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Signal Calibration of Bellows

Note. Signal Calibration requires a signal intensity of at least 3 V!

Note. If Signal Calibration has not been performed, the Diagnosis tests can't
be run!

In Signal Calibration, the signal intensity is checked with partially filled
bellows (at 25 % and at 75 %). Therefore, Signal Calibration must always be
performed after Hardware Calibration.

vi. Activate the Dual Inlet System window again by a click on its
title bar.

vii. Then, from the Calibrate Menu, select Bellows again.

Before starting Signal Calibration, an amount of gas must be let into the
bellows, which results in a pressure of about 10-20 mbar on each side. This
gas amount is necessary to guarantee a certain signal intensity. If the gas
amount should be either too small (e.g.< 10 mbar) or too large, warning
messages will occur.

Calibrate Bellows X

" Hardware This Calibration will convert the physical Proceed way in percentual Steps.
Itis not possible to Acquire or move Bellows without this Calbration.

= Signal This Calibeation creates a Formular to enable a fast adjust from Intensities
via Bellow movement.

Choose one of the available modes bellow:

C Manual @ Automatic | il

viii. Enable the Signal radio button.
ix. Select Automatic and press OK.

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

Thermo
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Focusing

The ion beam must now be focused (see Principle of Focusing on

page 1-43). Thermo Electron has already performed a focusing procedure
before your instrument was delivered. The obtained parameters, which can be
seen on Focus toolbar, have been assigned to the resp. Gas Configuration.

= = AR
Emission
Box/Trap I'J l |0.ool

High Vkage (V] [0,00]

Emission | 150 mA |
Trap 199.76V | || on top of the Focus window, notice
Election Eneigie 149 46/ | [| the Focus toolbar shown below.

Extiaction 973993V _|
Shield 9369.95 |

X-Focus 1 893300V | It contains buttons which will be
X-Focus 2 898956V | described below.
RPlale 1860J01 v

Y-Deflection 1 2472.22\ |
Y-Deflection 2 24511V |
EinzebLens 1 273010y

Einzel-Lens 2 [ 268044V

Figure 1-4. Focus window

~ . o
= B <o W AF

Figure 1-5.  Focus toolbar

= Load opens a “Focus Settings” document (*.fcs).

(=] Save saves the actual Focus Settings as “Focus Settings”
document (*.fcs).

) Undo the last command is undone.

3! Redo the last command is redone.

& Pass to GC attaches the current Focus Setting to the current Gas

Configuration.
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Reset HV  switches on high voltage.

_*_ Source On turns on the entire source electronics.
2

* Source Off turns off the entire source electronics.
AF Autofocus calls up an Autofocus Script.

If you changed parameters at the Focus window, or after you finished your

. . co,
own focusings, you can assign them to the active Gas Configuration by ™=

You can save new parameters by [ to load them again later by & .

Note. For each Gas Configuration, a specific focus can be set and saved.

Focusing can now be started:

1. In the beginning, you should use the focusing settings Thermo Electron
has preset (see the Focus bar). Usually, focusing will be performed
automatically (Autofocus). Only trained users should do this themselves.

2. To optimize the focusing settings by yourself, start a Tune Scan, which
continues during the whole focusing process.
A Tune Scan reveals the course of intensity over time while changing the
parameters in the Focus window: At the Scan window, select Tune Scan.

Thermo
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*® |solnstrumentControl - Scan [Untitled)

Ele Scon Window Help

| [Dusinia ][0z R & wenone
M Scan [Untitied] [=10] ]
f L‘_‘_|Im‘emly d | &]Tme =] l& | Tune Scan =l
® WMas 4500(C2) E@Mase 4500(C3)  MAMas 47.00 [CA) +
= 50000 ] v
=] e
Perk 35000
% 20000
2 3
Stat Scan gm
| 22001:0
) 40000
Options 5000
(1]
& S S P S )
= Time [Steps)
&
Jurp
) /

Figure 1-6.  Performing a Tune Scan

Furthermore, you can select a particular cup (e.g. m/z 44, m/z 45 or
m/z 46).

Example. If you select Cup 1, the intensity at Cup 1 will be monitored over
time. For the Tune Scan recommended here, it doesn't 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.

Linearity Focusing

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.

Sensitivity Focusing

To achieve maximum sensitivity, the extraction voltage (at maximum
intensity) must be set to zero. As the acceleration out of the source does not
exist, more ions stay in the source. The number of ions per molecule is lower.
Many ions exist having different energies (secondary ionization processes),
providing a wide energy distribution.
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Linearity focusing must be performed here: while the extraction voltage is
increased, all other lenses are tuned until maximum intensity is reached
(monitored by the Tune Scan).

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

The Autofocus settings preset by Thermo Electron have been established on
the basis of a reasonable pattern. A gas (e.g. CO,) has its own pattern. Hence,
various gases differ with respect to their patterns. The pattern of a particular
gas is always the same.

Note. If Autofocusing has not lead to the desired maximum intensity,
perform Focusing manually.

Diagnosis

Without Bellow Calibration, Diagnosis Tests will not be possible. After the
bellows have been calibrated, you can run the Diagnosis tests. For details, see
Chapter 7: Diagnosis.

Starting a Measurement

After performing Diagnosis tests, you can start a measurement, that is a Dual
Inlet Acquisition. For details, see Chapter 6: Measurements.
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1.3 Getting Started: Software

This section contains the following topics:

*  System Requirements

* Installing [SODAT NT

System Requirements

To use ISODAT NT optimally, meet some system prerequisites. ISODAT NT
needs certain

* Software requirements, and

* Hardware requirements.

Software Requirements

It is advantageous if your system meets the recommended requirements.

Table 1-1. Software Requirements

Software requirements (minimal)

Software requirements
(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 NT, without
Backups and Result files)

500 MB free disk space (or higher)

Super VGA monitor
(resolution 768x1280 pixels)

Super VGA monitor
(resolution 1280%1024 pixels)

Windows NT 4.0 supported printer

Hardware Requirements

¢ COM Port Extension Board
e JEEE Interface Board
e Sound Card

* Joystick requirements

GC and Autosampler requirements

Finnigan DELTAP"YSXP Operating Manual
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For the installation of the drivers for the above listed hardware, refer to
Installation of Board Drivers on page 8-5.

Installing ISODAT NT

Now install ISODAT NT (shipped on the CD). This can be done via the
Startup Screen.

Note. Close all applications (especially older versions of ISODAT NT if
already installed and running)!

Otherwise, a message will indicate that Setup of ISODAT NT is not possible
while older versions of ISODAT NT are running (see: how to shut down the
system).

1. Open your CD drive and insert the ISODAT NT CD.
2. Close it.

If your CD ROM drive is set to “Autostart”, the file "startup.html" on the
ISODAT NT CD will be executed and the gray HTML startup screen will
appear.

Figure 1-7.  ISODAT NT startup screen

3. From the gray Startup Screen, select Install ISODAT NT.
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File Download

E3
You have chosen lo download & file from this lecation.

SETUP.EXE from E:\lsodat NT

Whal vioudd pou lie to do vaith this fle?

@ Runthiz sesrem iz 2z Caen: esalion
 Save this peogram o disk

[ ok | Concel | Morelnko

4. Select "Run this program from its current location". Then press OK.

Securily Warning

Do you weant to inctall and i "SETUP EXE from
E:Ngodat NT'?

The publizher cannot be determinad duwa to the problems
below.

The object to be verfied is unknown to the Trust
Provider.

5. Click Yes.
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Setup B |

ISODAT NT Setup s preparing the Installs held® VWizerd
witoch waill quide pou theough the rest of the setup procass.
Fleaa wait.

6. Wait while Setup is preparing the InstallShield® Wizard.

7. Respond with Yes (No will not
create a backup).

Make sure that you have enough free I\?r) B ackup Current Version?

disk space for the backup that
e o |

VersionHandler

includes your Result files.

8. A backup of the
current version of
ISODAT NT is
created and stored in
a subdirectory, e.g. ’_‘ < ___!
"Version_0.50", of
the folder
C:\Isodat Backups
(if you cancel the
backup, a message
occurs).

Crealing Backup of Isodat YVersion 0.50... E3

*  Each backup includes your Result files and is stored in a subdirectory
of its own in the folder C:\Isodat Backups.

*  Backups can be created and restored by using the Version Handler in
the folder C:\Isodat Backups.
Question |
.\"{) Delete the previous instaled varsion of ISODAT 7

ATTENTION:
Al measwement dats end defned conligurations gat st

e |[CEET]

9. Respond with Yes to delete a previous version.
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10.

Yes leads to loss of Configurations and measurement data.

No will overwrite the previous version. Data, Configurations and Mass
Calibrations will remain untouched.

Even though, it is recommended to delete old versions until unequivocal
compatibility between the old and the new version is ensured.

No will overwrite the =
. . VersionH andler |
previous version. Data,

Configurations and Mass € ? Dedete Curtert lsodat Vession 2
Calibrations will remain p Eon

hed. Even though, it i ath: &
untouched. Even though, it is o tns e\finvigan\isodat

recommended to delete old
versions until unequivocal

compatibility between the old ¢
and the new version is M

ensured.

Confirm again with Yes to delete.

Welcoma o 1 ISODAT NT Sebp progean. Ths
ptogiam will il ISODAT KT on yous covpuler

It svorgly seccimmnded bl you e i Window: progen:
baloes nuneirg this Setup ceogeam

MCMIoMSmw&mcbuw:lmm
have urning. Clck Neat lo consrus with the Selup crogeam

WARNMG: Ths program i Srotectod by copaiaht lyw and
irtamahionsl yashas

Unautrerized roproducson ot chilibuton of S program, o¢ ang

Soctnan o £, M3y reaul n 4evee e 37d Cnnl penskes, ard
wil ba prosecutad to the mssreum sudent po sl unds law

CE] o |

11.

Read the text carefully and click Next.
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Sallwae | scente Agannerd

Plasse resc the iodowng License dgeeemert. Fress the PAGE DOWN kepto s2e

de ek of the agreerrerd.
rHERﬂDﬂIEST SOFTWARE LICENSE AGREEMENT ﬂ
BY CLICONG THE '(ES" BUTTON OR OFENING THE FALKAGE YOU ARZ

CONSENTING T0 BE BOLND BY AND ARE BECOMING A PARTY 10 THIS
AGREEMENT IF YU DO NOT AGREE TOALL OF THE TERMS OF THIS
SGREEMENT, CLICK THE DO NOT ACCEPT BUTTON IN THE EVENT YOU DO
HOT ACCEPT ALL THE TERMS OF THIS AGREEMENT, YU MAY RETURN THE
SUFIWARE 10 THERHURUEST FUR A FULL FEFUND

1 THE PARTES

&l The parties 1o this beeris ate ThameOuest ard the Cusicerse, ' Thermodusst” masns
an altdele of Theamoduedt Compainhain that rweeces e Cuslong, The 'Culiae™ o Ll

D0 pou szcept 2l re taany; of the preceding Lcarce Agreenant? | pou chooe No. Selp
vl chee Tond AIISODAT NT, pou mutd acongl Fet ayennant

ok [ ¥ ] Mo |

12. Read the software license agreement carefully and click Yes.

Typa poue narea balar, Yau reutt alss bea tha nans of #4
€00 Darny s weods. ex.
Hare |
Corpary |
cBock | s | concal

13. Fill in your name and company. Then click Next.
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installed Interfaces : x|

En/Dinatie nitaled Interfazes

IV Fioee Urn Interiaca
¥ 1EEE (GPIB ) Ininface

cgock [ met> | come |

14. On the next window, you have to indicate whether you have interfaces
installed.

As default, both checkboxes are selected. Select the checkbox(es) that
correspond to your equipment, and then press Next.

*  When you have ticked the checkbox Fiber Line Interface, proceed
with step 18.

*  When you have ticked the checkbox IEEE (GBIB) Interface, proceed
with step 16. This is also the case, when you have ticked both
checkboxes.

15. When you have deselected both checkboxes in step 14, the following
window appears. Select the radio button DeltaPlusXP/Advantage/253 and
press Next. This will install the Fake Mode, which can be used for offline
computer systems and software testing purposes.

Proceed with step 18.
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Installed Interfaces

Selact MS Seons

C Deda Fha/Pus LTS 252
@ Deda Fha 2P/ hdvarlge/ 253

x|

Selact MS Interfaze Boac

< Back Meot >

Caocel |

16. Select your MS Interface Board for IEEE connection to the IRMS (on the

rear side of your computer). Click on Next.

a. The "National Instruments" PC IIA (ISA) driver will automatically be

installed.

b. The "National Instruments" PCI-GPIB (PCI) driver must be installed

separately later.
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7. Daving chosen
PCI-GPIB (PCI)in Mk ]

step 16, you are ,' PCI-GPIB Drives from Nalional Instrument has
f;]mmdedl that the 3N tobeinstaled seperately to un ISODAT NT.
"Nationa

Instruments"

PCI-GPIB driver
must be installed
separately later using the "National Instruments" CD.

Ensure that the appropriate IEEE Interface board driver has been
installed. The required cables are part of the delivered equipment.

Press OK.

hoose Deztinalion Localoe

Setup vellingtall SODAT HT in the folovarg folda:

Tonzal 1o ths loids, chck Nedl

Toresal \o a Ab'vsert lokdel, chek Baceass ard soiect ancthey

figligee.

Yeu canchooss nod o irat Al ISODAT KT s ehcbing Cancel s

=l Selup,

~ Destnpbon Fods i
CATINN GANSODAT KT 8o |

<Qack  |I Hets Canzel I

18. Accept the proposed folder or choose another one by the Browse button.

Then press Next.

19. Wait while Setup is
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g Updating Registry
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20. Wait while Setup is copying ISODAT NT onto your harddisk.

Setup has irichad copsng Mlss 1o your concuer

Bl ore you Can Wi the program you miust restat Wrdous o
PO coempater

€ Nk, | viar] 5 Mzl u iy COOpUM B
© No.l vall reatert = coerprer labmt

Ramise ary cibs Moo Pt Gives, 3nd fen clek Fndn 1o
covplets satup,

dazh WI

21. Choose Yes, | want to restart my computer now.
Remove the CD.

Click Finish to reboot. ISODAT NT is now installed on your computer.
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1.4 Principle of Focusing

Reasons to Perform Focusing

Focusing needs to be performed
* to overcome the tiny remaining mechanical tolerances

* to overcome the gradual degradation of the ion source (e.g. due to metal
deposition by sputtering)

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

* to optimize the system for various applications (e.g. reduce or increase
sensitivity, optimize linearity)

How to Perform Focusing - (a) Autofocusing

Depending on your choice, all or only selected potentials might be varied.

For detailed information, refer to Focusing of the Mass Spectrometer on
page 2-13.

1. It may be advantageous to set some potentials to default values, e.g.
*  Trap to maximum
* Electron energy to maximum
*  Emission to maximum or lower
* Extraction to about 2700 V for linearity focusing
2. Start Autofocusing by pressing the AF button.
3. At Autofocus default, select the potentials to be changed. Press OK.

How to Perform Focusing - (b) Manual Focusing

Note. Be careful! In case of doubt, preferably perform Autofocusing!
Manual Focusing and Autofocusing can also be performed in turn (e.g.
beginning with a gross Manual Focusing followed by a fine Autofocusing).

Use the Undo X2 and Redo ¢! buttons on the Focus toolbar to correct
inadvertently false edited parameters of the Focus window. As a parameter
value increases, the colored part of its field grows.

The five following equivalent possibilities are available for data editing:

1. Click on the field to be edited. Then use the right or left cursor button to
increase or decrease the value.
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Focus

S <2 W o ¥k AF

@ o |
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Focus
S E W o % & AF
@ o [ [vol
HighVotage (V] [ 0.00]
Tisp 1333V |
ElectonEnerge -70.0eV] 4——
Emission | 1.5ma ]
Exlraction 1 [ 23348V |

Extraction 2 21455V |

¥-Focus 1 }WI

XFocus 2 | 28244V |
X-Deflection 852y I
Y-Deflection 1 [297.1v |
Y-Deflection 2 [4712v |
SE Supressing 2386V |

RetardngLense | 25000V

2. Double-click the field to be edited. Then, simply type in the new value.

3. Point to a field leftmost to decrease or rightmost to increase its value.

[ 0.0
HighVokage (KV] | 0.00|
Trap [399V |
ElectionEnergie | .703 ey <— |
Emission 15mA |
Extraction 1 2128V |
Extraction 2 @\;
X-Focus 1 2n070)
%Focus 2 =X
X Deflection 548V |
‘Y-Deflection 1 3933V '
‘Y-Deflection 2 3|0V I
SE Supressing 2386V |
Retaidnglense | 26000V |
Figure 1-8.  Data editing
Focus %]
= = R NAR A
® it [ [wol
High Voltage [KV] | 0.00|
Trap o [338V |
Electron Energp 1S03ev |
Enicsicn [15mA ]
Exdraction 1 [o7328V
Extraction 2 MV
X-Focus 1 Izaw oV
KFocus 2 @V
X-Deflection [54. §u7|
Y-Deflection 1 l3m3y I
YY-Deflection 2 [amov |
SE Supressing [2288V |
Retarding Lense [2e000v ) I
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Focus

SHE W o ¥ A

Emission
L Box/Trap ]“"l

[
HighVolage (V] | 0.00|
Trap 1393V |
Electron Energie 703 eV i Ve
Emission 15mA “]
Extraction 1 VLV
Extraction 2 M v
KFocus 1 PSOEI.DV
HFocus 2 26%6.4V
KX-Deflection 548V I
YY-Deflection 1 _3_37‘;_3@"7'
Y-Deflection 2 381.0V I
SE Suptessing 238V =
Retarding Lense 2600.0V |
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J Edit
v Step5.4 eV Clicking the right mouse button then
allows selecting a step width.
Step 0.5 &Y The actual step width is marked.

4. Point to the field to be edited. A symbol consisting of two arrows occurs
(one bottom-up and one top down). Click into the field. Then move your
mouse to change the value. This procedure allows subtle corrections.

Focus ] Focus [}
SR W o ¥ ¥ AF SR DLW ¥ ¥ AF
O Goite |-l [onf ® Gt | [oo]
HighVekage [V] [ 0.00] HighVolage (V] | 0.00]
Trap 1338V | Tizp 396V |
ElectonEnergie | 700V | ElectronEnergie 7006V |
Emission [1.5ma | Emission (1.5 mé, |

Extraction 1 21418V | Extraction 1 24189V |

Extiaction 2 w\ﬂ/ - Extraction 2 W
X-Focus 1 @ X-Focus 1 M

K-Focus 2 @V W:Focus 2 _@v

X-Deflection 548V | XDeflection 548V ]

Y-Deflection 1 X Y-Deflection 1 2333V ]
Y-Deflection 2 |381.0V | Y-Deflection 2 | 381.0V |

SE Supressing | 2338V | SE Supressing 2386V |
RetadngLense | 26000V | RetardingLense | 26000V |

5. Point to the separation line between colored area and uncolored area of a
field. An arrow occurs. Drag it to the right to increase or to the left to
decrease the value. This procedure allows rough corrections.
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Focus [ ] I

S B W o AF E MW o ¥ ¥ AF

® Gt [T ([l @ ot [T [od

HighVoltage [KV] | 0.00| HighVokage [KV] | 0.00|

Trap [398v Trap | 393V |

ElectionEnetge [ .70.3 e Electon Energie [ .703ev |

Enission o Erission 5ma |

Extiaction 1 rss* p|  Extiaction? [2ns5V |

Extraction 2 | 28874V Exdraction 2 | 2341.8v -0]/

X-Focus 1 bsooov XFocus 1 ksooov

X-Focus 2 @\: X-Focus 2 @v

-Deflection 548V I X-Deflection WI

Y-Defiection 1 E Y-Deflection 1 3933V

Y-Deflection 2 oV | Y-Deflection 2 3810V |

SESupessng 2386V SESwesing 286V |

RetardingLense | 2600.0V RetardngLense 26000V |
Note. The two undermost parameters Secondary Electron Suppressing and
Retarding Lense can only be edited via Manual Focusing (that is, not via
Autofocusing).
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Chapter 2
Analyzer

2.1 General

2.2 Ton Source

2.3 Ion Source Control Unit

2.4 Ion Deflection

2.5 Ion Detection - Collector System
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2.1 General

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 3 keV and
focused by electrostatic lenses to form a beam (See Figure 2-3 on page 2-6).

1 ion source housing
2 ion source flange
3 turbomolecular pump
4 high vacuum gauge / d
5 differential turbo pump 2 7
6 collector system housing

(HD collector, triple collector)
7 amplifier housing
8 flight tube
9 electromagnet

Figure 2-1.  Partial view of the instrument showing the arrangement of the analyzer

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. Part of the ion beam exits at
the same angle of 26.5° (see also Figure 2-2 on page 2-3).

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 9 cm radius system has the same mass dispersion as
the conventional 18 cm arrangement (where the beam enters and exits the
field normal to the boundaries with a sector radius of 18 cm).
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tripha
H2 collector
lon source collector

Figure 2-2.  Schematic of the ion path

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 = 70 at full
accelerating voltage.

The mass setting is achieved by variation of the magnetic field strength and/or
of the accelerating voltage.

The relation between the mass number m/z of the ions reaching the ion
collector and the magnetic field strength H is given by: m/z = kM”‘H2

where z: elementary charge

2
e

kM:2><U

r: nominal radius of ion path (r =9 cm = const.)
U: accelerating voltage (not constant)

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

Example. For the special case of U=3 kV, ky; = 1.35%10° m?/V results.
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2-4

Usually, universal triple detectors are used (that is, standard case). The HD
collectors are positioned in the housing of the collector systems. Their exit slit
width is 2 mm. For the middle cup (that is, the narrow one), the resolution
below results:

2 = 95 (10% valley)
Am

In the special case of C, N, O and S-collectors (in short CNOS collectors),
MEMCO detectors are applied. Their collector slit width is 1.4 mm. Details
on HD and CNOS collectors are given in topic lon Detection - Collector
System on page 2-17.

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

The ion source of the DELTAPMSXP is designed for high sensitivity (due to
high gas density) and linearity. To ensure high sensitivity, the ion source is of
gas tight design. The sample gas enters the ionization chamber through the
changeover valve or the manually operated needle valve. It leaves it only via
small apertures, which 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 (see topic Ion Source Control Unit on page 2-8).

Two small permanent magnets are mounted to the ionization chamber (see
Figure 2-3 on page 2-6), 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 system's lenses are half sections, which are insulated from
each other. This construction allows for compensation by applying different
potentials to the halves of the lenses. Figure 2-3 on page 2-6 shows
schematically the lens arrangement and the potentials applied to them with an
ion accelerating voltage set to 3 kV for example.
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magnet

ionization chamber  ; cathode

(3000 V) 4 (2870 to 2930V)
o [+]
t
1o o

[

electron trap
(3000 to 3040 V)

§=_J

y-lenses (500 to 800 V) x-lenses (0V /0 to + 100V)

Figure 2-3.  Potentials (vs. ground) of the ion source at 3 kV ion acceleration voltage

Using ISODAT NT, 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 70. For example: a setting to

2.0 kV results in a mass range up to 105,
2.3 kV results in a mass range up to 90.

The ion source is mounted on the front flange for easy maintenance. A correct
alignment of the ion source relative to the analyzer tube is achieved by a
mating surface with the analyzer head. Details of the ion source, e.g.
feedthroughs and correlation of lenses, are given in Chapter 8: Technical
Information.
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[
changeover valve
p——
and/or needle valve ]

ion source analyzer head

front flange |

o T

cathode |
i E; 1
{ |
|
i — :
i |
= = | |
_ | = !
== |
/ |
ion source [
F 'll p a4 17 I
| | source base / /-—
| plate ?
: 2
- e S Fu . . - Y h . W WD . - - ;4 T
& i 8|

Figure 2-4. Coupling of the inlet system to the ion source
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2.3 lon Source Control Unit

CAUTION!

Caution. Opening the electronics cabinet is only allowed for maintenance
purposes by qualified personnel.

POWER

HOST CONNECTION
TURBO PUMPS > B0%
MAIN PUMP ERROR
SEC. PUMP ERROR
HIGH VACUUM OK
TURBO PUMP > 80%
INLET PUMP ERROR
ACCEL VOLTAGE
EMISSION

Five identical SUB D ports

Fuses

Main switch

Plug connection to socket

Figure 2-5.  Control panel and main switch of the DELTAP!USXP

Analyzer Pumps

Power

Host Connection
Turbo Pumps > 80 %

Main Pump Error

Main pump (i.e. source pump) and secondary pump (i.e. differential
pump). They are both connected to a Fore Vacuum pump (e.g. #1).

turns on, if 1. the power plug has been inserted into the
socket,

2. the Main Switch has been switched on and

3. the three fuses above the Main Switch have
been switched on.

turns on, if IRMS and computer have been connected.

turns on, if the turbo pumps have reached 80% of their
rotational speed.

turns on, if an error at the main pump has occurred.

Thermo
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Sec. Pump Error turns on, if an error at the differential pump has occurred.
High Vacuum OK turns on, if a pressure below 10™* mbar has been reached.

The penning can only start vacuum measurement
below this pressure.

green LED red LED

Figure 2-6. Main pump (i.e. source pump)

Figure 2-7.  Secondary pump (i.e. differential pump)
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Inlet Pumps Turbo pump of the Inlet System. It is connected to two fore vacuum
pumps (e.g. #2 and #3).
Turbo Pump > 80 % turns on, if the turbo pump has reached 80% of its rotational
speed.
Inlet Pump Error turns on, if 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.

Turbo Pump of the
Inlet System

The turbo pump of the Inlet System (only available in case of Dual Inlet) is
located in the lower section of the cabinet's front panel under the bellows
block.

Thermo
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Fore Vacuum Pump
(analyzer; e.g. #1)

Fore Vacuum Pump
(Dual Inlet; e.g. #2)

Fore Vacuum Pump
(waste of Dual Inlet;
e.g. #3)

Figure 2-8.  Forevacuum pumps

Note. Accel Voltage and Emission can only be set via ISODAT NT. The
other parameters can be set manually.

Note. On the Smart Isotope MS toolbar, both high voltage and emission can

be switched on via *— and switched off via *’_ . High voltage can be

switched on via 7 .

In case of all three turbo pumps (that is turbo pump of the source, differential
turbo pump, turbo pump of Inlet System; see LEDs in Figure 2-6 on page 2-9)
notice:

* Ifapump is off, the green LED blinks.

* Ifapump is on, the green LED is turned on permanently. No information
is revealed about the rotational speed of the pump.

e Ifa pump did not start up, the red LED is turned on permanently.
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Emission Regulator

The emission regulator controls the current, which heats the cathode of the ion
source and is switched on via ISODAT NT. The ionizing electron current, i.e.
emission current, can be selected via ISODAT NT (maximum value: 1.5 mA).
The cathode heating current is about 3.5 A. If the emission regulator is
activated, the LED Emission on the front panel of the instrument turns on.

High Voltage Supply

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: the green
LED Accel Voltage located on the front panel then turns off.

Note. A switch-off of the high voltage unit in case of an overload is a
protective measure! Thus, you must perform troubleshooting:

A short circuit in the feed line of the source might have occurred (e.g. after
cleaning or reinserting the source).

Alternatively, after a longer time the source might have become dirty and
must thus be dismantled, cleaned and finally reinserted.

Before you start to adjust the potentials, make sure that you have

e switched on the ion source (button 7*_ on the Focus bar in ISODAT NT),
e switched on Tune Scan (menu Scan > Tune) in ISODAT NT

* admitted gas into the inlet system and a sufficient amount of gas to the ion
source. (See also Chapter 5: Dual Inlet System).

Smart Isotope MS
DAGE - *#
Magnet [Steps) HV Dac [$teps]

10461 | <] 58611 [=
0

w|44.0 20433 i

w|460 | 3130 & i

w|460 | 4158 & i

Figure 2-9.  Smart Isotope MS bar

Focusing of the ion beam is performed via ISODAT NT.
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Focusing of the Mass Spectrometer

You can perform the focusing either manually or with the autofocus (AF). A
compressed description of the focusing can be found in Chapter 1: Getting
Started. Details about the handling of the software can be found in
Chapter 6: Measurements.

Note. If you are not experienced with focusing we recommend using the
autofocus.

Detailed Description of Manual Focusing

A first type of manual focusing, intensity focusing (also called peak shape
focusing or sensitivity focusing) is seldom performed. Sensitivity and peak
shape are both improved, when the extraction voltage (i.e. Extraction 1 and
Extraction 2) is decreased.

In the vast majority of cases however, the so-called linearity focusing is
performed as one particular type of manual focusing. It requires relatively
high extraction voltages (that is high values of Extraction 1 and Extraction 2)
in order to extract the ions out of the ionization housing. It will be described
below.

1. Basic Adjustment of Parameters

Before the first focusing run, the = =]
:
following parameters should be S | o W AF
preset:
o
a. Set Trap to 40 V. BowTrp | % [

HighVokage (V] [ 0.00]

b. Set Electron Energy to the

maximum value. filsien 1.50 mA |
o . Trap {9976 |
c. ?8; Egnlssw?hto 1 mA (ie. 10 | eionEnegie a4V |
o below the maximum e a—
Extraction
value of 1.5 mA). : By
_ _ Shield |9369.96V |
d. Set Extraction to a middle %.Focus 1 (8983.00 V |
position (e.g. to 2600 V). % Focus 2 (eomssev |
e. Set X-Focus 1 and X-Focus 2 | RFlate 1860J01v
to a value smaller than middle | Y-Deflection 1 0472.22 |
position. \-Deflection 2 sy |
f.  Set X-Deflection to a middle = Einzettensi 23010y
position. Einzel-Lens 2 2680.44V

g. Set Y-Deflection 1 and

Y-Deflection 2 to a middle
position.
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Note. Do not change the parameters SE Suppressing and Retarding Lense!
They are both preset: SE Suppressing is preset to about 240 V, whereas
Retarding Lense is preset to about 2550 V.

Note. In case of doubt, it is recommended to accept the default parameter
values preset by Thermo Electron’s Final Test group, if you perform manual
focusing!

Ensure that intensity signal is monitored on a cup which can be used for
peak centering (e.g. middle cup of universal triple collector cup):

a. Be sure that gas is flowing into the source (e.g. CO,)

b. Ifthe mass scale is already calibrated, jump to mass (i.e. 45 on middle
cup of universal triple cup). Perform a Peak center. If signal is too
low to proceed (below 50 mV), jump to other mass (i.e. 44 on middle
cup of universal triple collector cup)

c. Ifno Mass Calibration is available, perform a Mass Scan. Then seek a
peak for ion source optimization. Afterwards, perform a Mass Scan
again. Finally, perform a Mass Calibration.

d. Switch on Tune Scan in ISODAT NT's Instrument Control Mode.
Focusing

The following steps are one proven possibility for achieving the optimum
focusing parameters. Other procedures may yield just as satisfying
results.

* For all steps where two potentials are simultaneously adjusted for
maximum signal intensity (3b, 3c, 3e, 3f): repeatedly adjust both
potentials to maximum signal intensity, until signal cannot be
increased further

» Ifthe signal exceeds 50 V, either
* decrease the gas flow into the IRMS or

* use another mass (e.g. m/z 44 instead of m/z 45).
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a  Intensity focusing:
1. Set Extraction voltage to 50 V below acceleration voltage.

2. Perform a peak center.

3. Maximize signal using Trap Voltage and Electron Energy.
Linearity focusing:

1. Set Extraction voltage to 300 V below acceleration voltage.
2. Perform a peak center.

3. Set Trap Voltage and Electron Energy to maximum. If the signal
should become unstable, slightly decrease the Electron Energy
below maximum.

Note. The signals must always be optimized separately in turn

(e.g. X-Focus 1 and X -Focus 2 are changed simultaneously by the same step
width). After no more signal increase can be achieved, only change either of
them until the maximum is found.

Note. In the lens system, proceed outwards starting from the inside
(according to Figure 2-3 on page 2-6).

b  Maximize the signal using extraction lens and X-focusing voltage.
¢ Adjust X-Focus lenses to maximum signal intensity.

d Maximize signal using Trap voltage and Electron Energy.

e Adjust Y-Focus lenses to maximum signal intensity.

f  Adjust X-deflection to maximum signal intensity.

g Repeat steps 3b through 3f until the intensity cannot be increased
further

h  Try to increase the intensity further by slightly adjusting the extraction
voltage

i  Ifthe sensitivity, which can be measured using Dual Inlet system in
ISODAT NT, is too low, increase Emission up to the maximum value.
If the signal should become unstable, decrease Emission until the signal
becomes stable. Then repeat steps 3a to 3h.
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2.4 lon Deflection

Electromagnet

The magnetic field providing the ion deflection is generated by an
electromagnet with a 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.

Magnet Current Regulator

The magnet current regulator provides the current required to generate the
electromagnetic field. For further information (e.g. 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. For
details, see ISODAT NT Operating Manual.
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2.5 lon Detection - Collector System

General

Several configurations of ion collector systems are available, the MEMCO
and the universal triple system. It is also possible to install user-tailored
systems. Additional information can be found in Chapter 8: Technical
Information.

The collector system is installed in the collector system housing (see

Figure 2-1 on page 2-2, pos. 6). For HD isotope analysis, an optional collector
system with two Faraday collector cups and amplifiers is available. The HD
collector system is also installed in the collector system housing. 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 (see
Table 2-1 on page 2-19). 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 three or six VFCs for the
MEMCO or universal triple collector system and two VFCs for the HD
collector system available. They are allotted to one of the eight counters, so
forming a measuring channel as shown in Figure 2-10.

—

amplifier VFC counter

F+—{ > -

Figure 2-10.

Components forming a measuring channel
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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 2-11.
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mass cup amplifier VFC counter computer

HD CO,

Digital Signal
Processor (DSP)

44 23—

45 37—

Smart |sotope MS

Figure 2-11. Function schematic of the ion detection system

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. Table 2-1 on page 2-19 shows the resistance
values to be used for the isotopes of the different gases.

Note. Use ISODAT NT’s Smart Isotope MS bar shown below to switch

between resistors: a click on = (that is, low resistance) changes the symbol

to M (that is, high resistance) and vice versa.

Smart |sotope MS

Dae g P 3 Dae g P 3

Magnet [Steps] I HY Dac [Steps) . Magnet [Steps] . HY Dac [Steps) .
\10461 - 58611 [= \10461 - 58611 [=

= (9) v — v O -

ﬂdd.o 2021y~ ] ﬂdd.o 21993 ]
!|45.0 3083 ] !|45.0 0758 ]
w|460 | 4039®m | w460 [4081®m |
Figure 2-12. Switching between resistors
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Table 2-1. Values of the feedback resistors matching the natural
abundance of the listed isotopes

Gas | m/z | Resistor [(2] | Capacity [pF]
H, 2 [1%10° 150
3 [1*10% 2

N, 28 |3*108 470
29 [3+10'0 5

30 [1*10" 2

0, 32 [3x108 470
33 [1*10"? 2

34 [1*10" 2

CO, | 44 |3*108 470
45 |3*1010 5

46 |1*10" 2

SO, | 64 |3*108 470
66 [1*10'° 15

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

CAUTION! 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.

Collector Systems

The collector systems cover the mass range from 10 to 70 m/z at 3 kV
accelerating voltage, allowing a resolution of m/Am = 95 (10 % valley).
Owing to high dispersion of the analyzer system, distance between collectors
is extremely large (e.g. approximately 4 mm between m/z 44 and m/z 45). It
was possible to design the Faraday collectors as deep, shielded buckets with
integrated secondary electron suppression shields. See Figure 2-13. As a
result, effects are eliminated that might degrade the ion current measurement.

Thermo

ELECTRON CORPORATION Finnigan DELTAPSXP Operating Manual 2-19




Analyzer

lon Detection - Collector System Finnigan DELTAP!usxp
collector
slit
ions | i N
A sl k /
""7--—-::""'-‘::5; ------------------ \ = to amplifier

secondary electron
suppression shield

Figure 2-13. Design of a Faraday collector cup

In most cases, universal triple collectors consisting of one narrow and two
wide cups are used. On demand, the MEMCO collector system is delivered.

Universal Triple Collector System

The universal triple Faraday cup collector system is suitable for N,, O,, CO,,
and SO, measurement. This collector (see Figure 2-14 on page 2-20) consists
of one small and two wide, individually shielded deep Faraday cups. The
universal triple collector system can be accessed together with the optional
HD collector system during one experiment (e.g. for background checks).

................. i /[/1} ]_(..__ " > 2
/ o = :I-(——-- esvemcret I W P 3
e 4

~

Figure 2-14. Schematic of the universal triple system

Note. Note the considerable advantage of the DELTAP!USXP: it offers
switchable amplifiers.

In case of switching from one gas to another, the resistors are changed and
adjusted (including high voltage) via ISODAT NT. Refer to Table 2-2.

Table 2-2. Cup assignment of the universal triple collector during
measurements
Cup 2 Cup 3 Cup 4
N, 28 29 30
0O, 32 33 34
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Table 2-2. Cup assignment of the universal triple collector during
measurements
CO, 44 45 46
SO, 64 66
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MEMCO Collector System

The MEMCO collector system comprises three to six identical cups. The
3-cup version allows simultaneous measurement of two isotope ratios from
the same sample, e.g. 3¢/12C and 180/190 of CO,.

The 6-cup version permits the cup configuration to be preset for the
consecutive measurement of different gases. 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.

HD Collector System

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 triplet systems. The HD collector is located in the common
collector housing. The collector cups are designed like those of the MEMCO
system.
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3.1 Pumping System
3.2 Vacuum System Control Unit

3.3 Turbomolecular Pump
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3.1 Pumping System

Finnigan DELTAP'XP 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 1/s (type: TMH 262, manufacturer:
Pfeiffer). The required forevacuum is provided by a rotary pump rated at
5m’/h (type: DUO 5, manufacturer: Pfeiffer).

*  The optional differential pumping system with an additional
turbomolecular pump improves the vacuum in the analyzer system of the
instrument. This improvement is required to reduce the high portion of He
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.

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 1/s (type: TMH 071 P, manufacturer: Pfeiffer).

The required forevacuum for both pumps is provided by a rotary pump
rated at 5 m’/h (type: DUO 5, manufacturer: Pfeiffer).

The inlet system is pre-evacuated by a forevacuum pump rated at 1.3 m>/h
(type: DUO 2.5, manufacturer: Pfeiffer).

The wasteline turbomolecular pump (type: TMH 071P) backed by a
forevacuum pump (type: DUO 2.5) is used to provide high vacuum conditions
in the inlet system.

For details see also topic Turbomolecular Pump on page 3-6.
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3.2 Vacuum System Control Unit

The high vacuum of the pumping system is monitored by a Penning vacuum
gauge attached to the left side of the ion source housing. The forevacuum 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 housing can be
evacuated. Using a 3-port valve (see Figure 3-1), the steps below are required:

control knob 1. Turn control knob anti-clockwise from 0 to FV.

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

0
' / >< 3. Before exchanging resistors on the amplifier, turn control knob

Fv I clockwise from HV to Vent. After venting the housing, the
\ cover can be removed.

\ yeegg__./ 4. In case of pump breakdown, restart turbo pump: press pump
switch twice.

Figure 3-1.  3-port valve

Turbomolecular
Pump
3-Port Valve
o
Il
[T LT
I = %
= 5 =
I o E
[ 7=y @I"uw E
AN
d o =
Turbomolecular
Pump

Forevacuum Pump

Figure 3-2. Schematic view of the differential pumping system
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The row of LEDs is on when the tur-
ANALYZER POWER
PUMPS

bomolecular pumps reach 50% of
= HOST CONNECTION

| ® | TURBO PUMPS > 80% their nominal rotational speed.

MAIN PUMP ERROR
SEC. PUMP ERROR

IO R U O The green LEDS indicate proper func-

TURBO PUMP > 80%

INLET PUMP ERROR tion of the respective system part.
ACCEL VOLTAGE
EMISSION

The red LEDs indicate an error in the
respective system part.

Figure 3-3.  Control Panel

Pushbuttons Switches

ANALYZER PUMPS starts pumping system (turbomolecular pumps and forevacuum pump for
analyzer system).
INLET PUMPS starts the turbomolecular pump and the forevacuum pump for the

wasteline and the inlet system.

Note. In case of problems, e.g. a high vacuum > 1074 mbar, the source is cut
off automatically.

LEDs

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.

Note. If the LED is not on with ISODAT NT started,
no connection between the IRMS and the computer
has been established.

Thermo
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Finnigan DELTAPlUSXP Vacuum System Control Unit
TURBO PUMPS > 80% indicates that the turbomolecular pumps of the analyzer

have reached more than 80 % of their nominal rotational
speed.

n MAIN PUMP ERROR indicates an error of the analyzer main pump.

% SEC PUMP ERROR indicates an error of the secondary analyzer

2 turbomolecular pump.

5 Note. In case the instrument is not equipped with a

N differential pumping system, this LED is not

5 functional.

% HIGH VACUUM OK indicates that the vacuum has fallen below the set point of

the Penning gauge.

Note. The ion source can only be switched on when
this LED is on.

TURBO PUMP > 80% indicates that the turbomolecular pump of the inlet

»n
% system has reached more than 80 % of its nominal
=) rotational speed.
& INLET PUMP ERROR indicates an error of the inlet turbomolecular pump.
Y
=
ACCEL VOLTAGE on when high voltage is provided to ion source.
EMISSION only on when filament of the ion source operates.

Note. If the vacuum system works properly the red LEDs are not on!

Guidance for Troubleshooting

If either one of the green vacuum control LEDs units is not lit or one of the
red LEDS is on, the instrument should be checked immediately.

HIGH VACUUM OK LED ¢ There might be a leak in the system.

off: e There might be a malfunction of the Penning gauge.

(or too much background for
m/z 28/40 is measured in the

IRMS)
ACCEL VOLTAGE LED on: The cathode might be burned out. Checking and removal of the filament
EMISSION LED off: is described in detail in Chapter 8: Technical Information.

ACCEL VOLTAGE LED off: High voltage is tripped when current exceeds 0.2 mA. This may be

EMISSION LED on: caused either by sparking or by a short circuit in the source or the
connections to the source.

ACCEL VOLTAGE LED off: The ion source is not switched on. Reset and switch on the ion source via

EMISSION LED off: software. When LED “HIGH VACUUM OK” is not on, see above.
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Finnigan DELTAP!USXP

3.3 Turbomolecular Pump

General

The turbomolecular pump works 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 forevacuum 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 venting valve.
When starting the turbomolecular pump the venting 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 current, the valve is open.

For details regarding function and design of the turbomolecular pumps, refer
to the Operating Manual of the manufacturers.

Control Electronics and Power Supply

Each turbomolecular pump has an integrated control electronics and power
supply. The pumps are started with the switches on the control panel. In
addition to the LEDs on the control panel, several LEDS for error indication
are directly attached to the turbomolecular pumps. For type of error, see
operating instructions of the pump manufacturer (Pfeiffer).

Thermo
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4.8 DEL-PCI Controller
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4.1 Overview of the Electronic
Devices

Various electronic installations are required to carry out the procedures of
Finnigan DELTAP'"SXP. These comprise the following boards:

* Power Distribution
* Internal & External Inlet Controller
* Plug & Measure Adapter
* Data Acquisition
* Datalogger
* Groundplane
*  Preamplifier board
e 55V Power Supply
* Jon Source Controller
*  Bus Controller
*  Magnet Current Regulator
e DEL-PCI Controller

The electronics of DELTAP!SXP mass spectrometers contain complicated
and numerous circuits. Therefore, only qualified and skilled electronics
engineers should perform servicing.

It is recommended to call for the Thermo Electron Service if servicing is
required. It is further recommended to use Thermo Electron spare parts only,
since many parts are specially selected. When replacing fuses, only use the
correct type.

Before calling the Thermo Electron Service, try to localize the defect. A
precise description of the defect will ease the repair and reduce the costs.

Warning. Be careful when removing the protective covers from plugs,
cables and other parts.

DANGER! HIGH VOLTAGE!

Warning. To assure trouble-free operation of the IRMS, the maximum
allowable voltage between neutral and ground must be less than 1 V!

Most of the electronic boards listed above are parts of the electronics cabinet
that is located on the right side of the IRMS. This chapter describes the basic
structure of the electronic equipment.
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Electronic Devices
Overview of the Electronic Devices

Figure 4-1 shows the electronics cabinet of DELTAP!SXP,

Figure 4-1.  Electronics cabinet

For a description of selected board parts, see the following explanations after
the corresponding numbers:

1
2
3
4
5
6

Power supply 55 V
Internal Inlet Controller
Power Distribution

Ion Source Controller
Data Logger

Magnet Current Regulator

Warning. Opening the electronics cabinet is only allowed for maintenance
purposes by qualified personal.

On the following pages are described selected boards that are located in the
electronics cabinet as well as in other parts of DELTAPUSXP.
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4.2 Power Distribution

The power distribution board (Part No. 204 1280) is located on the right side
of the electronics cabinet.

Trimmer

a b c d e f g h i i k 1

Figure 4-2.  Power distribution

For a description of selected board parts, see the following explanations after
the corresponding characters.

la Connection to turbo pump analyzer

1b  Connection to turbo pump ion source

lc Connection to turbo pump inlet system

2 Connection to front panel

Thermo
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3 Connection to serial interface
Connection to penning gauge

The penning gauge for the high vacuum measurement is connected here.
This is important for the proper function of the high vacuum security.

4a Vacuum sensors

Additional vacuum gauges can be connected here. Anyway, the vacuum
security is not affected.

4b Tapping points for penning gauge
The threshold (D) and actual (A) current values of the penning gauge
can be remeasured here.

5 Connection to magnet current regulator
Controls for refill equipment

The settings of the trimmers determine the trigger thresholds.

The LED “N2 OFF” is on when the liquid nitrogen has reached the
maximum level.

The LED “N2 ON” is on when the liquid nitrogen has fallen below the
minimum level.

The LED “N2ALERT” is on when the liquid nitrogen has reached a
critical level.

The LED “REFILL” is on when the refill is switched on.

7  Connections to all 230 V consumers

a  Current input

b  Power supply 24 V

¢ Power supply 55V —Socket J503
d Inlet valve heater —Socket J1112
e lon source controller —Socket J322
f  Refill equipment

g lon source heater —Socket J1114
h  Source heating

i Inlet system heater —Socket J1110/J1111
j  Inlet pump —Socket J1109
k  Pump source & analyzer =~ —Socket J1108
1 MS heater —Socket J1113
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4.3 Inlet Controller

The IRMS is provided with two variants of the inlet controller board (Part No.
204 1300). The internal board is located at the top right side of the electronics
cabinet. The external board is located on the left side of the IRMS.

-+

External

.......

.3 I,‘tﬂmm ‘

TR I

Figure 4-3.  Inlet Controller

For a description of selected board parts, see the following explanations after
the corresponding numbers.

1 Power supply 24 V
2 These LEDs are lit when the supply current is available.
3 Connection to serial data link

4 Control of the internal/external valve banks

Thermo
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5 Connection to optional pressure sensors

6 Connection to microvolume

The inlet controller board has the following functions:

*  Control of the valve banks

e Connection for three additional vacuum gauges

* Connection for the operation device for the cooling trap

¢ Motion control of the bellows
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44 The Plug and Measure Concept

Each peripheral device has its own plug and measure code. This code is
encoded:

» cither in the cable to the device
* orin a plug and measure adapter

This is also used for downward compatibility using an old peripheral device
in combination with the new DELTAP!"SXP electronics.

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 (e.g. when the device cable is
unplugged accidentally), an error message will be displayed.

The Plug and Measure Adapter

Jumper J3 Switch S1

Jumper ——p»

r-\'
b

J1

EEREEELEERED RS

Cable to —— :
ConFlo i

[=]

- >
smof uebv ity ouan.u_.

Side view:

pnm-adapter

configured for  Jumper J2 Switch $2
ConFlo i To SUB D port

Figure 4-4. PNM-Adapter

The plug & measure adapter (pnm-adapter) is used for the connection of the
peripherals. It is pre-configured at the Thermo Electron factory for a defined
option (e.g. ConFlo). A supplementary reconfiguration by the user is not
recommended. The plug & 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
(e.g. for ConFlo, set S1 to 2). The jumpers are also used to identify the kind of

4-8 Finnigan DELTAPSXP Operating Manual Thermo
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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).

Note. Some external options are connected to the SUB D ports without using
the plug and measure adapter.

Grounding Cable for Peripherals

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

The peripheral is connected with a green-yellow PE cable to the IRMS. The
grounding contact is a bolt at the right side of the main switch at the lower
part of the electronics cabinet.

Grounding bolt

Figure 4-5.  Main switch with grounding bolt

Configuring the 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: Five SUB-D ports are located at the instrument's rear side.
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

e which kind of option it is
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Table 4-1. Settings for Plug and Measure Device
Peripheral pnm-ID 2nd ID Jumper pin | New cable
9/10
ConFlo2/3 0x02 0x03 J3
GCC2/3 0x04 0x05 J3
GasBench 0x08 0x09
PreCon 0x0A 0x0B Yes
ProRef 0x0C 0x0D J3
Multilnlet 0x0E 0xOF
AcidPump 0x18 0x19 J2
GC/GP 0x10 0x10 Yes
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, i.e. either socket J3 or J2, are cut short
(from the outside of the pnm-adapter).

New cable: No pnm-adapter. Instead, an exchange of the cable is
necessary.

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.

Using the Options GasBench, PreCon and
TubeCracker with another IRMS

The options GasBench, PreCon or TubeCracker are available in two versions:
¢ One for the DELTAP!SXP, DELTAplusAdvantage, or MAT 253 and
« one for the DELTAP"S, DELTAP'USXL, or MAT 252.

Thermo
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Practice has shown that in some laboratories are not always connected to the
same mass spectrometer, especially the continuous flow options like
GasBench and PreCon. Depending on the analytical problem, they are
sometimes transferred from one mass spectrometer to another. It is possible to
switch between the newer generation mass spectrometers (DELTAPIUSXP,
DELTAPSAdvantage or MAT 253) and the older generation, when the
subsequent important guidelines are followed.

1. Applying an older peripheral device to a newer generation IRMS

Use a plug and measure device, in case of PreCon and GP-Interface use a
new connection cable.

a. Each option delivered after June 2002 is delivered with the necessary
hardware.

b. For older devices, order a plug and measure device (Part No.
205 2660) or a connection cable.

2. Applying a peripheral device ordered with or for a newer generation mass
spectrometer to an older generation IRMS

Connect the connection cable to the driver board (see Figure 4-6 on

page 4-12).

a. For most peripheral devices the driver board supplied with the older
generation IRMS can be used directly

b. For devices like GasBench, PreCon or TubeCracker it is
recommended to order a dedicated driver board (Part No. 202 5001).

Alternatively, a new address can be assigned to the driver board
delivered with the older generation IRMS. See Figure 4-6.

CAUTION! Caution. NEVER put the plugs of the peripheral device connection cable
into the wrong socket on the driver board; serious damage of the driver
board may occur, which is not covered by any warranty.

On the other hand, if the jumpers a set to a wrong address, the device cannot
be addressed, but nothing will be damaged.

3. Applying an option using an IEEE interface (Carbonate device / HDO
device) delivered with an older generation IRMS to a newer generation
IRMS

Install an additional IEEE interface (Part No. 079 9130).
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Schematic Driverboard 202501

ADRESS  JUMPER OPTION CONNECTEDTO
$3-6 s7 )2 f
] 1 12-7 — 3
! P2 TO J81 T —
1 GC-COMBUSTION Il TO J91 s
1 GP-INTERFACE O J91 | | J 2
2 2 MULTIPORT 6 —
1 2 TUBECRACKER )7
1 PRECON 10 J2 —
1 GASBENCH P6 TO J6 r 8 ]
P7 10 J7 e
ACID PUMP P3 10 J3 T

* You can also use slot J14, J15, J16 and J20 for all Driverboards

Figure 4-6.  Driver board
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4.5 Data Acquisition

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

Data Logger

The data logger (Part No. 204 1400) is located in the middle of the electronics
cabinet. It is used for recording measurement readings and serves as
distributor for the serial data link.

Connection to preamplifier housing in DELTA XL ' ST SR

Connection to triple amplifiers in DELTAP'US ¥ ' P BTN s p v o

Connection to HD-preamplifier

; v : 2 dototetnne M e ocn ale o 7n 0
-.h_..th_;l‘l{ IM @ gkl |

ghiailgs 53 il R | Cr .
% HIIE?IE% - 1T "

Figure 4-7.  Data logger

For a description of selected board parts, see the following explanations.
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1 This jumper (JP9) is used to switch on the power supply of the amplifiers when the amplifier

housing is open.
Caution. The amplifiers can be damaged when they are exchanged while the power supply is
switched on.

Connections to other boards

Connection to 55 V power supply

Connection to 24 V supply

Connection from serial interface to PC (DEL-PCI controller) via optical fiber

AN N A W N

Serial data link to all other boards (e.g. power distributor, inlet control)

Groundplane

The groundplane (Part No. 204 1900) is located in the amplifier housing. It
carries the eight preamplifier boards with amplifiers and VFCs and connects
the amplifiers to the data logger. The photo diode switches off the supply
voltage when the lid of the amplifier housing is removed. It serves as an
additional precaution and only works properly when the workplace is
sufficiently lit.

Port for
preamplifier
board (one of

Photo diode

Figure 4-8.  Groundplane

Thermo
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Data Acquisition

Amplifier & VFC

For each of the eight acquisition channels a preamplifier board (Part

No. 204 1880) 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, converted and then
transferred to the counters.

R1 at J7
C1 at J6

R2 at J8
C2atJ9

Figure 4-9.  Preamplifier board
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For a description of selected board parts, see the following explanations:

1

2
3
4

VFC
Amplifier
Setting of the time constant

Jumper to disconnect amplifier and VFC (for service purposes)
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Changing the Amplifier

When working with the amplifier, take care of the spanner clamp: it must be
fixed at the flange beneath the amplifier housing and closed.

Ampilifier Lid

Spanner Clamp

Figure 4-10. 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.

Working with the Collector - Removing the
Amplifier Housing

If it is necessary to work directly at the collector or its housing, proceed as
follows:

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 slightly.

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

Thermo
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CAUTION!
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Working with the Collector - Mounting the Amplifier
again

To mount the amplifier again, proceed as follows:
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,

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.

Otherwise, a damage may be caused when the preamplifier board is not
exactly positioned on the corresponding contact pin.

5. Secure the preamplifier boards by screws.

6. Put on the amplifier lid again.

Power Supply 55V

The 55 V power supply (Part No. 204 1920) is located at the top middle of the
electronics cabinet. It provides the voltages (-55 V, +15 'V, -15 V) that are
required by the amplifiers. The four LEDs on the right side of the board are all
on when the supply voltages are available.
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55V

+15V

+15V

15V

Figure 4-11. Power supply 55V
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4.6 lon Source Controller
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Figure 4-12. lon Source Controller
For a description of selected board parts, see the following explanations after
the corresponding numbers.
1. Two bus controller boards control the ion source.
2. These LEDs indicate the proper function of the ion source.

3. The setting of this switch determines whether only the trap current or also
the box current is used for the emission regulation.

4. On-off switch for high voltage
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Serial
Data
Link

Finnigan DELTAP!YSXP

The ion source controller (Part No. 204 13 40) is located at the bottom left of
the electronics cabinet. It has the following functions:

e creation of high voltage
e emission control

» creation of all required potentials (as X-focus, deflection, etc.)

Bus Controller

The bus controller is a universal control unit. Two boards of this type (see
table) are located on the ion source controller.

Table 4-2. Bus Controller

Designation Part No.
Bus controller, ground 205 5000

Bus controller, high voltage | 204 1450

Figure 4-13. Bus Controller

4-20

The serial data link provides two ports that are connected to the data logger.
One port is dedicated to emission and high-lying potentials, the other one for
the low-lying potentials. By using optical fibers instead of metallic
conductors, the signals for the two ports are galvanically isolated from the rest
of the electronics. This design obviates mutual interferences of the conductors
especially in case of line surges.
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DANGER!
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4.7 Magnet Current Regulator

The magnet current regulator (Part No. 024 33 12) is located at the top left of
the electronics cabinet. It provides the current required to generate the
electromagnetic field. The current is computer-controlled via the DAC printed
circuit board (digital-to-analog converter).

The computer feeds the information of the specified mass number via the
optical bus and the data logger to the microprocessor, which controls the DAC
on the power distribution. Here, this information is converted into an output
voltage, which controls the power supply of the magnet current regulator.

Figure 4-14. Magnet Current Regulator

1. Connection to power distribution
2. Connection to magnet

3. Connection to line power supply 230 V

Danger. Parts of the board are at 230 V voltage. Never touch this board
without safety measures!
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4.8 DEL-PCI Controller

The DEL-PCI controller (Part No. 205 25 80) is plugged in a PCI slot of the
computer that is delivered with the IRMS. It is connected to the bus

controllers in the IRMS via optical fibers. This board is the instrument
controller and contains the front-end processor.

Y W e W

11
L)
L
N
» 1

Figure 4-15. DEL-PCI Controller

For a description of selected board parts, see the following explanations after
the corresponding numbers.

1. Serial data link to IRMS via optical fibers

2. Connection to PCI slot of computer
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Dual Inlet System

5.1 General Description of the Dual Inlet System
5.2 Valve System

5.3 Changeover Valve

5.4 Multiport

5.5 Microvolume
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General Description of the Dual Inlet System Finnigan DELTAPlusxp

5.1 General Description of the Dual
Inlet System

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

If the instrument is equipped with a Dual Inlet system, the configuration is
identical for the sample side and the standard side, which enables a balanced
flow. Each inlet side has two ports and a variable volume (bellow) with the
respective inlet capillary leading to the changeover valve. For very small
samples, a Microvolume with its own capillary is installed.

Figure 5-1.  Dual Inlet System

Before measurements can be performed and results be compared, equal gas
conditions - 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), which are
adjustable in volume. These variable volumes are bellows, which are operated
by software-controlled motors. An automated procedure balances the volumes
to such an extent that the ion beam intensity of a selected mass attains a preset
value. As it is not possible via computer in some cases, balancing of the
volumes can also be performed manually. The bellows are adjustable from
about 3.5 ml to 40 ml each.

Thermo
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Dual Inlet System
General Description of the Dual Inlet System

: Dual Inlet System [Devices]

Multiport 10

..[Source

Volume Pressure left [mBar]

203

—

Volume Pressure right [mBar]

L 1 0'2
U

S

r~

R an
"9

-

@

Ve

50

4

=
Vacuum Line R L2 Vacuum Line
3.14e-006 .
j ©
o—
Figure 5-2.  Schematic of the Dual Inlet System
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Precise isotope ratio determination via Dual Inlet requires a stable gas flow
into the ion source. To obtain this, bellow balancing of both sides is essential
(the ISODAT NT software description for bellow balancing is called Pressure
Adjust). If sample gas flows into the ion source, an equal amount of a
standard gas is evacuated simultaneously by the wasteline 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 new when a
capillary is replaced. How to crimp a capillary to a specific flow resistance is
described in topic Heating Inlet Capillaries on page 7-51 and topic
Replacing Inlet Capillaries on page 7-53.

The variable volumes adjust the pressure for larger samples (> 50 barul).
Very small samples, as low as 5 barul, can be analyzed using the optional
Microvolume inlet. For more details, refer to topic Microvolume on
page 5-8.

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 to a temperature of up to 80 °C.

Finnigan DELTAPSXP Operating Manual 5-3
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5.2 Valve System

The inlet system is operated by pneumatic valves with a nominal closing
pressure of 4 bar. The compressed air is either supplied 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” 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. Schematic view of a double valve block
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 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 l é =

o solenoid
valve
(o) -
=
LED

Figure 5-4. “Manifold” block with 4 solenoid valves
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Dual Inlet System
Finnigan DELTAPIUSXp Valve System

The cable connections are as follows (for the appropriate valve connections,
refer to the Service Manual). 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.  Driver board with distributor function

Note. Both Inlet System and Options are now arranged on one single board,
i.e. the Inlet board for the Internal Options. (no longer on several boards).

Note. Only two further cables connect the remaining electronics to the
board: control line and power supply.
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5.3 Changeover Valve

Basic Module

The basic module of a changeover valve 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 NT
or manually via the monitor display of the inlet schematic.

(& I ©
to wasteline pumpl | -@

. capillarycrimp
Figure 5-6.  Basic module of changeover valve block

Extension Module

An extension module may be added to the changeover valve as an option. The
extension module is flanged to the changeover valve by 74” Swagelok
connectors. It provides two additional inlet ports allowing coupling of further
inlet system options, e.g. a carbonate system. To monitor and operate the
extended changeover valve, activate the respective ISODAT NT routine.

@@60@@

=¥
w1
H =5

Figure 5-7.  Extension module attached to the basic module of the
changeover valve
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i Dual Inlet System [Devices]

Multiport 10

5.4 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 (see
Chapter 8: Technical Information). When using the Multiport as an inlet
system, the Multiport is connected directly to the sample side of the Inlet
System valve # 12 (left inlet port). The Multiport valve system is shown in the
following figure.

The valves of the Multiport are operated the same way as the components of
the Dual Inlet system, that is automatically by the computer or manually via
the monitor display.

To monitor and to operate the Multiport valve system on screen the respective
ISODAT NT routine has to be activated.

../Source MicroWolume

Volume Pressure left [mBar] Volume Pressure right [mBar]

- 6.9
.S
{( )

=

e
-

WVacuum Line

Fore Vacuum [mBar]

3.43e-006

-7

@ 1 |

Vacuum Line

Figure 5-8.  Schematic of a Dual Inlet System with Multiport and Microvolume
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Measurement using a Multiport as an Inlet System is described in topic Dual
Inlet Measurement Including Multiport on page 6-25.
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5.5 Microvolume

Microvolume or “cold finger” as optional Inlet module for very small samples
may be installed in combination with a Dual Inlet system or a Multiport. In
both cases, Microvolume is connected to the left port (valve # 12) of the Dual
Inlet system (Figure 5-2 on page 5-3 and Figure 5-8 on page 5-7).

 Multiport 10 [Devic

Vacuum line f"

Figure 5-9.  Schematic of a Multiport

MicaVolume [Devices]

Multiport

@ LN2Refill
Cooling
Change Over Vacuum Line

Figure 5-10. Schematic of a Microvolume
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A Microvolume consists of

—_—— i Q) a “cold finger”, a valve
R i 4 77 block, an Autocool unit and
1 "coldfinger" T *—1\&;;) a separate capillary.
2 fitting ®
3 copperrod O “"  This capillary leads direct-
4 washer ly to the changeover valve
5 gasket (gold) of the system.

Figure 5-11. Parts of a Microvolume to be inserted into an Autocool unit
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The total volume in front of the capillary crimp, i.e. “cold finger” volume plus
the connections including the capillary, is about 250 ul. 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 barul 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 System, i.e. automatically via computer 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.

Autocool Unit

The temperature of the Autocool unit, which cools the “cold finger”, can be
set via ISODAT NT's Microvolume control (i.e. via the “Instrument” tab's
“Microvolume” part; refer to topic Dual Inlet Measurement Including
Microvolume on page 6-32). 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,
-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. The Dewar 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). 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

Finnigan DELTAPSXP Operating Manual 5-9
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MAXIMUM LEVEL

MINIMUM LEVEL

Microvolume

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) are Pt 100 resistors (that is 100 Q).

1 thermal contact pipe

2 heater element

3 hood and standpipe

4 immersed heater element

5 temperature sensor

6 cascaded arrangement of bowls |

7 level sensor with 3 thermistors

Figure 5-12. Schematic view of an Autocool unit

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

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, 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.

Thermo
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Autocool Refill Device

Safety Warnings

Warning. Keep in mind: Safety First!

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

Make sure that only authorized and fully trained operators use this
equipment and they are fully conversant with these safety notes.

Warning. The 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 refill device.

Warning. Wear protective clothing when operating this equipment,
including protective gloves and face shield. Do not overfill or tilt the refill
device! Prevent spills.

CAUTION! Caution. Use the 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.

General Remarks

Refill device provides a constant level of liquid N, in the Dewar of Autocool
unit. It consists of a storage Dewar of 75 1 or 25 1 and is equipped with safety
devices, valves and pressure gauges required for safely handling liquid N,.
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liquid filland  refil vale (N12)
decant valve

level indicator @ electronic
1 control board
pressure gauge T r%
refefand L pressure control
burst membrane — regulator

Tricock fvent valve —

.
B
—
—

pressure

gasusevale — i
raising valve

P

_pressure
raising tube

o kvel sensor

Dewar of the
Autocool unit

Figure 5-13. Schematic view of a refill device

The transfer line to the Dewar 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 refill device.

The refill device is activated by a level sensor installed in the Dewar 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 refill device evaluates the signals of the
sensors and activates the refill valve (N 12) to start or to end nitrogen transfer.

On the power distribution board, three yellow LEDs indicate which thermistor
is sensing, and the status of the liquid nitrogen level of the Autocool unit can
be controlled. In addition, these three LEDs are visualized in ISODAT NT's
State window as follows:

» yellow LED (upper position): high liquid N, level, indicates refill end.
» yellow LED (middle position): low liquid N, level, indicates refill start.

* yellow LED: alarm level, no refill has been performed.

Thermo
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Finnigan DELTAPIUSXp Microvolume
State : x|
Delta Plus P Dual Inlet System | O
@ Switch Pumps @ Pumps Inlet
‘l Pumps 50% ° Switch Pumps
@ N2 Refill On @ N2 Refill enabled
@ N2 Refill Eror

Figure 5-14. State window, showing the Dual Inlet System tab

If the signal of the thermistor positioned in the middle does not result in a
refill and the lowest level is reached (that is, the storage Dewar of the refill
device is also empty) the level sensor activates:

* the yellow LED on the control board panel,
* a warning message of the system on the monitor,

* an interruption of the measurement

Control of the Refill Device

:ﬁ:‘\\
Indicates that the = \'5.
maximum N o s 1\5]
level has been ~ j,:i
\ -0
Indicates that the - ; - : :J :,
minimum N, level LQERMPRIBRA 2 2= =®
has been fallen iZ U Ww : R Y

_-ﬁ\ ‘._;
-

o

Indicates that the
N, level has
reached a critical

Indicates that
Refill is switched

Figure 5-15. Power Distribution board, showing the control LEDs of the refill device
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Working Principle

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

A pressure gauge monitors the pressure. A pressure of 5 psi should be
sufficient to transfer liquid nitrogen. A pressure of 10 psi will transfer liquid
at about 10 I/min. A higher pressure is not necessary and even squandering.

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 liquid nitrogen refill device is shown in Figure 5-13 on
page 5-12. The 75 1 storage Dewar is equipped with a level indicator
monitoring the liquid nitrogen content.

Maintenance

Hardly any routine maintenance is required. However, the components of the
refill device should be regularly checked for damage or possible freeze-up. If
it is necessary to dry and clean items or to replace them, make sure that they
are thoroughly degreased and dried, as moisture or lubricants will freeze at
cryogenic temperatures. Do not use thread-sealing compounds. Use PTFE
tape, e.g. 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. Setting the pressure
control regulator is performed as follows:

1. Loosen hexagon locking nut below adjusting screw.

2. Rotate adjusting screw counter-clockwise to set to zero.

3. Close vent valve and liquid valve and open pressure building valve.
4

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

5. The pressure is now set. Tighten locking nut to prevent further rotation or
tampering of the adjusting screw.
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Checking the Liquid Nitrogen Evaporation Rate

If you suspect that the evaporation rate of the refill device is excessive, note
down the decrease of the liquid N, level for some time. To check the loss rate,
close the pressure raising valve and open the Trycock/vent valve. After the
contents are fully vented down to atmospheric pressure, measure the boil off
rate using a simple flow meter. The normal boil-off rate for nitrogen is:

1 I/min for gas, that is about 2 1 of liquid per day.

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.

Operating Instructions

As a quick reference, the arrangement of valves for filling, dispensing and
storage of liquid nitrogen is shown below (refer to Figure 5-13 on page 5-12):

Table 5-1. Valve states during operation

Operation Liquid filland | Gas use Pressure-raising | Trycock/vent
decant valve |valve valve valve

Filling Liquid Open closed closed open

Dispensing Liquid Open closed open closed

Gas Withdrawal Closed open open closed

Storage: -Short Term - | closed closed open closed

Storage:- Long Term - | closed closed closed open
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Before using the Microvolume, check the content of the refill device. If filling

is required:

1. Open the Trycock/vent valve and close the pressure-raising valve.

2. Close gas use valve. and fill via the opened liquid fill and decant valve.

After having checked the refill device, first fill the Dewar of the Autocool unit
with liquid nitrogen roughly to the required level. To enable the automated
and computer controlled refill operation, follow the steps below:

1. Check the pipe connection leading to the Dewar of the Autocool unit.

2. Close the gas vent valve and open the liquid fill and decant valve.

3. Open the pressure-raising valve.

The refill device is now connected to the Dewar of the Microvolume via the
opened liquid fill and decant valve.

The flow is controlled via the refill valve N 12. The pressure-building valve
may be closed when the working pressure is reached, or it may remain open -
provided the pressure regulator is set to a suitable working pressure.

Finnigan DELTAP"YSXP Operating Manual
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Standard Refill (Reference Gas 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 Refill provides the reference gas supply to the Inlet System.
Reference Refill is a hardware option. It consists of a metal tank (its capacity
is approximately 5 L) with a manual valve connected via a capillary to one of
the Inlet ports on the standard side (see Figure 5-16). With the Reference
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

v
metal tank #]

Figure 5-16. Reference Gas Refill

1. To create a Configuration
containing Reference Refill, at
Dual Inlet Sets select the
predefined Dual Inlet +
Multiport + Reference Refill
device and drag it to the Source.

Thus, the Reference Refill will
automatically be connected to
the Internal Right port (at
Internal Right port, two
possibilities exist for connection.
Either of them can be used).

For detailed information about
Reference Refill, refer to topic
Dual Inlet Measurement
Including Multiport and
Reference Refill on page 6-54.
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2. Creating a new Method or using a predefined one, note the Instrument
tab, where some peculiar information concerning Reference Refill is
summarized (for details, see Using a Predefined Method on page 6-55):

‘Reference Refill
Pump Overlay Time [s] |3[3 Refill Time [s] |50
FV Threshold [mBar] 005 HV Pump Time [s] |60

Figure 5-17. Reference Refill group box

3. Creating a new Sequence, note the Sequence list.
If Reference Refill is to be used, a checkbox must be activated per sample

by a ¥ in the < column.

B? Sequencel [_ O] x|

2 % 7

Delete Options | Auto Sort |
Identifier 1 Method

s

o

| ‘ Start
Line

Multiport Inlet

4|4

4

OO0 |~ ||| Q| hD| —

4

|||« ][« [< Rl
4
<< |< |« [ [<]|<|<[<]|<|&

<[]« [« ][] |<[< B
<l |||« |<]< << |l —

A=
ey

Figure 5-18. Activating Reference Refill
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6.1 General Remarks

Procedure before Starting any
Measurements

Before starting any measurements, three steps must be performed:
1. Define a (Hardware-)Configuration

2. Define a Method

3. Define a Sequence

These three basic steps will be described chronologically for several
peripherals in this chapter.

If no Configuration is Available

As first step, a Configuration containing the Dual Inlet System and your
connected peripheral(s) must exist.

If no Configuration at all is available (e.g. you have either never before
created one or you have just reset your IRMS), ISODAT NT requires some
information about your hardware equipment first:

1. Your type of IRMS is required. Select Delta Plus XP.
2. Press OK.

Select Isotope MS

B o

Select the MS attached to this Computer
Available |sotope MS Types

MS MS

MAT 253

Delta Plus XP

[—Clm Cancel

Figure 6-1.  Selecting the instrument type
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3. Check, whether the correct cups 44
are installed.

4. Check, whether the correct cups i
are available for Peak Center.

5. Check, whether the resistor =
values are correct.

6. Confirm by OK.

Cup Settings [ x| |

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

| M | ™ Resistor [Ohm)]
Cup 1 v | v | 1e+009 v
Cup 2 v 1e+011 v
Cup3 v 3e+008 v
Cup 4 v | v | 3e+010 ¥
Cup5 v 1e+11 S~
Cupb v 124012 ¥
Cup 7 v | v | 124010 >
Cup8 v | v | 14009 Y

Figure 6-2. Checking the cup settings

7. Check the available Gas Configurations. You can edit them by clicking
on the fields (refer to the ISODAT NT Help System).

8. Finally, press Save & Close.

Gas Conhiguration Editor

Name Cupl| CupZ || CupZ | Cupd | CupE | Cupk | Cup? | CupE | Calibration Formula Magnet
N2 28 |28 |30 Curmrent [ag 13| N2 8071
CO2 44 |45 |46 Current [Penn ¥| CO2 11073
Llilﬂ 28 |28 |30 |32 |33 |34 |38 [40 | Cument[Penn ™ Airi02.N2 11073

4 >

]Sm&thsel Cancel

Figure 6-3. Checking the Gas Configurations

You can now proceed creating a new Configuration using the Configurator.
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How to Create a New Gas Configuration

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 (12¢'%01°0), 45 (3C'°0'%0) and 46 ('2C'00'%0).

1. To create a new Gas —
Configuration, open the Dual g
L
Inlet module.

2. Then open the Gas Configuration ?‘22

Editor.
3. Add a Gas Configuration. 3
Add
MNew Gasconfiguration E3
Name Icgz
Template Itgz _vJ

[ ok | cancel |

Figure 6-4. New Gas Configuration

4. Type CO2 for the Name.
5. Select Gas Configuration CO2 as Template.
6. Confirm with OK.

Gas Configuration Edito

Configurations |

Narne Cup1 | CupZ | CupZ | Cupd | CupkE | Cupk | Cup? | Cupk | Calibration Formula Magnet
N2 28 (29 |30 Current [ag_13f N2 8071
co2 44 45 | 46 Current [Penn | CO2 11073
Luft 28 |29 |30 |32 |33 (34 |38 [40 | Curent[Penn ™| Air,02,N2 11073
4 | »

e

7. Select a Calibration valid for the selected cups.
8. Press Save & Close.

The Dual Inlet application software allows fully automated isotope ratio
determination of different elements of bulk samples (C, N, O, S).
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All parameters relevant for data acquisition of a sample are stored in a
Method. Two different ways exist to get access to a Method or a Sequence:

* Select a predefined Method and Sequence using the File Browser or
*  Create 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 later in this chapter. The following
information is needed, if you want to create a new Method or Sequence:

How to Create a New Method

1. Open the Dual Inlet mode. .

Il
2. Select the Configuration for  [Fr=nms =]
your application (e.g. Dual Inlet).
3. Select the Gas Configuration [coz =
(e.g. CO2).
4. Press the New button. 0
New
5. Press the Method Icon. =
Melhnd

The new Method is structured in Tab pages: Instrument, Peripherals,
Evaluation, Printout and Dyn. Externals. Methods are described in detail later
in this chapter.

How to Create a New Sequence

After having defined a new Method, a new Sequence can be created as
follows:

1. Press the New button. 0

2. Press the Sequence Icon.

Sequence

3. Define the number of samples (e.g.: 3).
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Sequence Properties |

- Number of Samples Iﬂ v]
[ ok | conca |

Figure 6-5. Defining the number of samples

4. Edit the Sequence list.

Line | 3| ==| ldentifier 1 Method

1 AR AR S
2 v|v|v =
3 vlwv| v b

Figure 6-6.  Editing the Sequence list

Peak Center Enable Y 1o perform a Peak Center prior to
measurement.

Press Adjust g ple V' 1o perform a pressure adjust.

e -

Background g1 V' perform a background measurement.

Identifier 1  Edit text to identify sample.

Method Select IRMS Method (for each sample, e.g.
“CO2.met”).

5. Press the Start button.

Start

Thermo
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Save As (2] %]
DAFINNIGANMSODAT NTAglobal\User\Dual Inl. \Sequence

. EEEE = o o
:,% CO2_zeto left.seq __,& N2_zero.seq
| L{HD_zero.seq _A4502seq

A Microvolume _only.seq

" MicoVolume. seq

4 Multiport seq

|« Multiport+MicroV/olume. seq

File name:  [CO2.seq Save

Save as type: ISequence [*.seq) Z| Cancel |

Figure 6-7. Saving a new sequence

6. Type a new significant File name retaining the extension .seq (e.g.
“CO2.seq”).

7. Press Save.

Dptions

@ Isodat Object

4 TemplateDataSequenceHeader

Results
[V Store I Auto Numerate Folder

¥ Export'wK1 File & 1File/Sequence 1 File/Sample
¥ ASCH export (csv)  1Fie/Sequence 1 File/Sample

Folder Name Pre | Post | [ACO-Resuts 1
File Mame Fre | Post ||Acquisitbon
~Piintout =@l=—= _Resutworkshop Templates

 No 1 Printout/Sequence

& es & 1 Printout/S ample

- Properties
Comment Mo Comment [~ Measure only Selection

Sequence Scripts <_
Fre Script | [s]
Post Script [ ]

ok | concel |

Figure 6-8. Defining Sequence parameters
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8. Define parameters for:

e Results Export

e Printout

* Sequence Scripts (See Figure 6-28 on page 6-24.)
9. Press OK to start Sequence Acquisition.
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6.2 Zero Enrichment (Standard On/Off
Test)

We assume, that the user already has 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.

Proceed as follows for zero enrichment:

1. If the File Browser cannot be

seen, press the Options button.
Options

2. Activate the File Browser check box.

R 55 | Gl

| Script Bar zl
X! Basic Bar
X Window Toolbar
=@ DialogBars
X Configuration
X Isodat Acquisition Informations
__| DataBases
| Source Vacuum
| Smart Isotope MS
Focus

Ll

Apply

Figure 6-9.  Activating the File Browser

3. Click OK.
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3 Q

File Browwser |

ix]

D:AFINNIGAASODAT NThglobaltUser\Dual Inlet SystemiMethod
Methods ISequences ] Results l Search I

Finnigan DELTAP!YSXP

Name | Created | Modified
1 C02.met 01/21/0214:32:00  01/21/02
) C02_a2005.met  01/08/0214:5543  05/29/01
1 1C02_dual_inlet_z... 01/08/0214:55:49 05/23/01
) CO2_Multi.met 01/08/0214:55:43  05/29/01
C02_zero.met  01/08/0214:5543  05/29/01
IC02_zero leftmet  01/08/0214:55:43  05/29/01
) C02_zerorightmet 01/08/0214:55:43  05/14/01

Figure 6-10. Selecting the Method tab

4. On the File Browser, select the Methods tab (default). See Figure 6-10.

File Browser | /x|

[ Qy
DAFINNIGANASODAT NThglobaltUser\Dual Inlet SystemiMethod
Methods ISequences] Results I Searchl

Name | Created | Modified
11 C02.met 01/21/0214:3200  01/21/02
) C02_a2005.met  01/08/0214:5543  05/29/01
A C02_dual_inlet_z... 01/08/0214:55:49 05/29/01
) CO2_Multi.met 01/08/0214:55:43  05/29/01

) CO2_zero .met

01/08/02 14:55:43

05/29/M

6-10

4 C02_zeroleftmet  01/08/0214:56:43  05/29/01
- AC02_zerorightmet 01/08/0214:55:43  05/14/01

5. From the predefined Methods, choose “CO2_zero.met” by double-click.

Note. The Method “CO2_zero.met” for zero enrichment will be 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 bellow is
measured (against itself).

The Method “CO2_zero right.met” is used, when only the right bellow is
measured (against itself).

The three Methods only differ from the Script.

6. If the Standards in the Method to be opened are older than the actual ones
in the Standard Database, or if the user has changed the Method, a
warning appears. See Figure 6-11 on page 6-11.
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Isodat Acquisition x|

;’E Standard values different to Standard D atabasel

Actualize now to new values!

Figure 6-11. Message box, informing of different standard values

7. Press OK. Thus, the Method will be corrected: the actual values of the
Standard Database (e.g. the laboratory Standard has changed or been
replaced by another one) are transferred to the Method.

Instrument | Peripherals | Evaluation@C02 | Printout@C02 | Dyn Extemnals |

— Basics
Experiment Classical Aquisition
Configuration Dual Indet
Comment ;[
Gasconfiguration IED? j
Pre Script I 1
Main Script [cquisiion.sct ]
Post Script | O
i lsotope MS

Integration Time £.000 (5] | Peak Center Predelay (5] |5
Peak Center Cup Peak Center Postdelay (5] Ig

8. The Instrument tab of the Method “CO2_zero.met” appears.
For details, see topic Using a Predefined Method on page 6-15.

Note. Ensure, that the proper peak center cup is selected.If necessary, correct
the default cup (e. g. Cup 4)!
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Instrument  Peripherals I Evatuation@EOZI Pfintoul@CDZI Dyn E:\otemalsl

— Dual Inlet System
Pressure Adjust
Reference Left ¢  BRight & ont
nCup ]Cup 2 |8 I
Number of Cycles |3 i—l :
- Delay Time [s] ]1 0
Idle ti -
e [ |15 :l Tolerance (mv) 100
FVThreshold [mBar]
[o.03 ~Below / Bellow
HY Pump Time [s] lzu Master Left -
Fv Pump Time [s] |3U
i~ Background Capillary / Bellow————————————
Pre Delay [s] |30 Signal up [mV] ]70
Integration Cycles I3

At Peripherals tab, see topic Using a Predefined Method on page 6-15
for details.

Instrument | Peripherals ~Evahialion@C02 | Printout@C02 | Dyn Exterals |

— lon Comection Type:

II:DQ Santrock et al. EI
i~ Olutlier Test
Type |None :l > |
i~ Estended Parameters-
lon Corection Lacation  [itenal =

Standard Parameter:
Std. Name: 6 13CHM2C 8 180/160
CO2 zero 0.000 0.000

At Evaluation CO2 tab, see topic Using a Predefined Method on
page 6-15 for details.

9. Select None or Sigma as Outlier test.

In case of “Sigma”, specify the k-fold of the standard deviation

using

Note. At Std. Name, choose a suitable Standard!

Thermo
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At Printout tab, see topic Using a Predefined Method on page 6-15 for
details.
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6.3 Simple Dual Inlet Measurement

Defining a Configuration

Before operating, a Configuration containing the simple Dual Inlet System
must be created in the Configurator as follows.

1. Add anew Configuration using
the Add Configuration button.

Configurations
] Isodat NT
BETT0ce

[=-MS Delta Plus XP

M BoardidHardwarePart

M Intensity
) Extraction 1
Estraction 2
#-Focus 1
-Focus 2
Trap
Electron Energie
Emigsion
#-Deflection
-Deflection 1
Y-Deflection 2
SE Supressing
Retarding Lense

SNNSSN88888N

o
"

#
o
o
e
z

@ High Yacuum
@ High Voltage
EZ) Magnetic Field

@ Clock

“a ResistorCh0

R

w InletValve Heate

= Source
<~ Capillary

L

L

iDual Iniet
F#Dual Inlet + HDevice

E B Dual Inlet + HDevice + 42005 Sampler
¥ ZDual Inlet + MicroVolume

2 |E EDual Inlet + Multiport

EE |3 50ualInlet + Multiport + Buffered Refil

——

w |E EDual Inlet + Multiport + MicroVolume

]

ot Sets

<

3 E EDual Inlet + Multiport + Reference Refil

2. Give it a significant name, e.g. “Dual Inlet”.

3. Open the tree structure by a click on " at

+-MS Delta Plus XP )

4. On the right pane, select Dual Inlet.

5. Drag it to the Source port

Configuration. A 3 sign appears:

Finnigan DELTAPSXP Operating Manual
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=8 ¥3Dual Inlet Systen
M BoardidHardwarePart
P Valve 11
P valve 12

P Valve 40
o RV
E volumeControl Left
&l vp
- JE VolumeControl Right
Mg Switch Pumps
¥ Pumps Inlet
¥, Pumps 50%
¥ N2 Refill On
¥ N2 Refill enabled
- M N2 Refill Error
% Heater
«—_ Intem Right
~_ Intemn Left
—+ Euxtern Right
i w_ Extem Left
iy Capillary -

6. The Dual Inlet device has been attached to the Source.
7. Close the Configurator window.

All settings will be saved automatically.

Using a Predefined Method

1. If'the File Browser cannot be
. Vi
seen, press the Options button.

Options

2. Activate the File Browser check box. See Figure 6-9 on page 6-9.

3. Click OK.
4. On the File Browser, select the Methods tab (default). See Figure 6-10
on page 6-10.
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- - File Browwser - x|
Kiel
DAFINNIGANMSODAT NThglobalh\User\Dual Inlet System\Method
Methads |Sequences | Resuts | search |
Name Created Modified

! CO2.met 01/21/0214:32:00 01/21/02

IC02_a200S.met  01/08/0214:5549  05/29/01
) C02_dualinlet_z... 01/08/0214:55:43  05/29/01
1 CO2_Multi.met 01/08/021455:43  05/29/01
1 C02_zero .met 01/08/0214:55:43  05/29/01
©1C02_zero leftmet  01/08/02 14:55:49 05/29/01
_,4' C02_zero right.met  01/08/02 14:55:49 05/14/01

5. From the predefined Methods, choose a suitable one by double-click (e.g.
“CO2.met”).

6. If the Standards in the Method to be opened are older than the actual ones
in the Standard Database, or if the user has changed the Method, the
warning beside appears. See Figure 6-11 on page 6-11.

7. Press OK. Thus, the Method will be corrected: the actual values of the
Standard Database (e.g. the laboratory Standard has changed or been
replaced by another one) are transferred to the Method.

Instrument

Instrument | Peripherals | Evaluation@C02 | Printout@C02 | Dyn Externals |

~ Basics
Ezperiment Clazsical Aquisition
Configuration DualInlet ~<aff——
Comment 3
|
Gasconfiguation  [n2 -— =]
Pre Script I ] @
Main Script I;\oqdisium.gct i— s
Post Scrpt I |
i~ |sotope MS
Integration Time | 2,000 (3] vl Peak Center Predelay (s) Iﬁ
Peak Center Cup |[;up 4 vl Peak Center Postdelay (5] Ia

Figure 6-12. Instrument tab

1. Select the Gas Configuration for your determination type (e.g. “CO2”).

Thermo
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2. The Main Script controls the acquisition cycle.

Note. It should only be edited by users trained on script editing.

Isotope MS

Isotope MS
Integration Time

Peak Center Cup

Figure 6-13.

Thermo
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| 8.000 (5]
ICup 4

j Peak Center Predelay (s) Is

j Peak Center Postdelay (s) !g

Instrument tab: Isotope MS group box
1. Select the Peak Center Cup, e.g. Cup 4 for a universal triple collector on a
DELTAPXP (narrow cup for m/z 45).

2. Peak Center Predelay is the time the system waits between activation of
the reference gas and start of the peak center cycle (e.g. 5 s).

3. Peak Center Postdelay is the time the system waits between the end of the
peak center cycle and the start of the data acquisition (e.g. 0 s).

4. Integration time is the time integrated to form a data point triplet (e.g.
8 s). It is needed to measure each individual ion intensity of the masses
44, 45 and 46.

Peripherals

Dual Inlet System

Instument  Peripherals | Evaluation®C02 | Printout@C02 | €

= Dual Inlet System
Reference Left ¢ Right &
Number of Cycles |3 :I
Idle time [s] |15 :I
FYThreshold [mBar] |g.03
HY Pump Time [s] Igg
FY Pump Time [3] Im
Figure 6-14. Peripherals tab: Dual Inlet System group box

* Reference denotes, which bellow will contain the standard gas (default:
right bellow). The other bellow will contain the sample.
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*  Number of cycles indicates, how often a sample will be measured
successively (e.g. 8 cycles means, that eight times the standard and eight
times the sample is measured).

* A cycle is a series consisting of a standard measurement followed by a
sample measurement. Thus, two standards flank every sample, one before
it and one after it:

Cs,:) Sal Sa4.....

Pre-Standard one cycle Mean of two Standards
is compared to sample
between.

The first standard is called pre-standard (i.e. St1). The mean of two
consecutive standards is calculated and compared to the flanked sample
(e.g. mean of St1 and St2 is compared to Sal).

* Idle time is 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 will be integrated. The gas needs a certain time to
flow away, before the measurement can be started.

*  FV pump time is the time interval during which the Fore Vacuum pump
will be active after it has started the pumping process (e.g. 10 s).

*  FV threshold is the pressure value that must be fallen below during Fore
Vacuum pump activity (e.g. 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 is the time interval during which the High Vacuum pump
is active after the FV threshold has been reached (e.g. 60 s).

Background

‘Background
Pre Delay [s] IS

Integration Cycles I1

Figure 6-15. Peripherals tab: Background group box

* Background Predelay 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.

Thermo
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Pressure Adjust

Pressure Adjust
On Cup Icup 3 > I
Delay Time [s] |1 0

Tolerance (mV) 100

Figure 6-16. Peripherals tab: Pressure Adjust group box

If standard pressure and sample pressure are varying considerably, a pressure
adjust will be necessary. It ensures that standard and sample are measured
nearly at the same intensity.

* on cup: cup on which the pressure adjust will be performed. Normally, it
is the cup, where mass 44 is measured.

* Delay time is the waiting time after changing from sample to standard gas
(or vice versa) before matching the standard bellow to sample ion
intensity.

* Tolerance denotes the precision of the pressure adjust. 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 (e.g. 100 mV, this means +50 mV), the press adjust is finished
successfully.

Bellow/Bellow

‘Bellow / Bellow
Master I Left v I

Figure 6-17. Peripherals tab: Bellow / Bellow group box, with Left
option selected

e Master: the bellow that predefines the pressure, whereas the other bellow
has to follow. Choose between Left, Right and Manual.

In most cases, the sample bellow is defined as master. Thus, the sample
enters the system with a certain predefined pressure p to which the
standard will be compressed.

Note. The standard bellow will be adjusted to the level of sample ion
intensity minus signal up + tolerance.
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* Ifyou select Manual, you can edit the pressure level (intensity) that must
be reached in both bellows.

Bellow / Bellow

Master I Manual ¥ I
Level [mb] qugg

Figure 6-18. Peripherals tab: Bellow / Bellow group box, with Manual
option selected

Capillary/Bellow
Capillary / Bellow-
Signal up [m¥/] IU
Figure 6-19. Peripherals tab: Capillary / Bellow group box

* Signal up: match the ion intensity of the standard gas less than the given
value before closing valve 25 and starting data acquisition.

Evaluation

Inshurnenll Peripherals ~ Evaluation@C02 ] F'rinloul@CUZI Dyn Extemalsl

- lon Correction Type:

|C02 Santrock et al ﬂ

Figure 6-20. Evaluation tab, with ion correction type CO2 Santrock et
al. selected

1. Select an lon Correction type (e.g. CO2 Santrock et al.).

Outlier Test-

Type INone ﬂ > I

Figure 6-21. Evaluation tab: Outlier test group box, with option None
selected

2. Choose the type of Outlier Test.

(Rejection criterion for possible outliers: None or Sigma).

Thermo
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* Ifyou select None, only mean and standard deviation of the obtained
delta values will be calculated. Outliers will not be identified.

* Ifyou select Sigma, those delta values beyond k times of the standard
deviation will be identified and rejected.

3. Ifyou selected Sigma, the button on the right side becomes
available. Click on it.

-Dutlier Test

Type Sigma ﬂ | >> I

Figure 6-22. Evaluation tab: Outlier test group box, with option Sigma
selected

4. Select the k-fold standard deviation (default: k = 1).

|
Isodat Object
@ OutlierTestSigma

Probability | 1 v |
i Cancel |

Figure 6-23. Selecting the k-fold standard deviation

5. Extended Parameters: this function has not been implemented yet. Soon,
you can choose an editable Script here, which contains the lon Correction
(i.e. type of Ion Correction and its location).

Extended Parameters

lon Correction Location | Internal j

Figure 6-24. Extended Parameters group box
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6. Std. Name: Select a Standard Name or edit the related delta values (user
defined).

Standard Parameter. -

Std. Name: 6 13CAH2C 6 1804160
Haus2 ¥| -39.260 -25.540

Figure 6-25. Selecting the Standard Name

The standards are predefined in the standard table. These values are isotope
ratios of carbon and oxygen of your standard gas.

Printout

Printout Templates

Instiument | Peripherals | Evaluation@C02 Printout@C02 | Dyn Externals |

Printout Templates
Single [Defauit Resukinw a
Sequence |Sing|e Resultirw O

Figure 6-26. Printout tab, showing the Printout Templates group box

* Single Print selects a print template from the Result Workshop for an
individual printout per sample.

* Sequence Print selects a print template from the Result Workshop for a
reduced print per sample within a sequence summary.

WK1 Export Templates

WK1 Export Templates

Single I ﬂ
Sequence l ﬂ

Figure 6-27. WK1 Export Templates group box

As with the above Printout Templates, WK1 Export Templates can be
selected for an Excel-Export of the data.

* Single Print selects an Excel-Export Template from the Result Workshop
for an individual printout per sample.

Thermo

6-22 Finnigan DELTAP'YSXP Operating Manual ELECTRON CORPORATION




Measurements
Finnigan DELTAPIUSXp Simple Dual Inlet Measurement

* Sequence Print selects an Excel-Export Template from the Result
Workshop for a reduced print per sample within a sequence summary.

Dyn. Externals

Dyn. Externals will follow soon.

The Method for measurements using a simple Dual Inlet has now been
established. As next step, either use a predefined Sequence (refer to topic
Using a Predefined Sequence on page 6-23) or create a new Sequence (refer
to topic How to Create a New Sequence on page 6-5).

Using a Predefined Sequence

1. Ifthe File Browser cannot be

seen, press the Options button.
Options

2. Activate the File Browser check box. See Figure 6-9 on page 6-9.

3. Click OK.

4. On the File Browser, select the Sequences tab (default: Methods tab). See
Figure 6-10 on page 6-10.

5. From the predefined Sequences, choose a suitable one by double-click
(e.g.”CO2.seq”).

[File Broweser | : x|

[

D:AFINNIGANMSODAT NThglobahUser\Dual Inlet Sy...\Sequence
Methods Sequences IResults | search |

Created Modified

CO2.seq 01/21/0213:17:50 01721702
A C02 zeroleftseq  01/08/02 14:55:50 05/10/01
"4 HD_zero.seq 01/08/02 14:55:50 05/11/01
A Microvolume _onl... 01/08/02 14:55:50 04/19/01
T MicroVolume.seq  01/08/0214:5550  11/02/00

! Multiport.seq 01/08/02 14:55:51 01/25/01
! Multiport+MicroV... 01/08/02 14:55:51 04/20/01
A N2_zero.seq 01/08/02 14:55:51 01/24/01
B . 502:seq 01/08/02 14:55:51 01/25/01

6. Inthe “Method” column, the Method chosen in topic Using a Predefined
Method occurs as default (CO2.met).
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Line E (3| == Identifier 1 Method
1 v vV CO2.met w7
2 v v|v CO2.met -
3 v v|v CO2.met -

Normally, the Sequence List needs not to be edited further. It is possible,
however, to select another Method from the “Method” column.

p 7. Press the Start button.
Start

Isodat Object
@ TemplateDataSequenceHeader

~ Results —-lf—
[V Store ™ Auto Numerate Folder

I EpotWKIFle & 1Fie/Sequence ¢ 1/Fie/Garrple » |
I~ ASC export [*.csv) s File/Sequence o File/sample

Folder Name Pre I Post ||Multiport 1
File Name Pre I Post IIAcquisition

- Prinlwt«— Resultworkshop Templates
' No % 1 Printout/Sequence 22 I
+ Yes 1 Printout/S ample

-Properties -
Comment [No Comment I~ Measure only Selection

Sequence Scripts ~aff———
Pre Script I Q
Post Script I O[3

Cancel

Figure 6-28. Editing the Sequence Header

8. Define parameters for:

* Results Export

e Printout

*  Sequence Scripts (See Figure 6-28.)
9. Press OK to start Sequence Acquisition.
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6.4 Dual Inlet Measurement Including
Multiport

Defining a Configuration

29 Before operating, a Configuration containing the Dual Inlet System and the
Multiport must be created in the Configurator as follows.

Configurator 1. Add anew Configuration using —
the Add Configuration button. ||

Configurations
1 Isodat NT

|»

[=-MS Delta Plus XP
Wi BoardldHardwarePart
W Intensity

@ Extraction 1

@ Extraction 2

@ HFocus1

@ K-Focus 2

@ Trap

@ Electron Energie ﬁ ! ! Dual Inlet i

B Emission < § EDual Inlet + HDevice

EZ) #-Deflection = |B ¥Dual Inlet + HDevice + 42005 Sampler
) Y-Deflection 1 § & Z Dual Inlet + MicroVolume

EZ) v-Deflection 2 o

@ SE Supressing

B3] Retarding Lense Bl g Dual Inlet + Multiport + Buffered Refill
‘w ResetHv ¥ EDual Inlet + Multiport + MicroVolume
(] High Vacuum ¥ #Dual Inlet + Multiport + Reference Refil
@ High Yoltage

@] Magnetic Field
(2 Clock
% ResistarCh0

% Inlet Valve Heate,

= Source
. Capillary

<

2. Give it a significant name, e.g. “Dual Inlet & Multiport™.

3. Open the tree structure by a click on #" at #MS Delta PlusXP

4. On the right pane, select Dual Inlet + Multiport.
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—— E7) HvStatus
5. Drag it to the Source port of the new — Soufcek
. v )

Configuration. A *" sign appears: « Capillary{:
=< Source b
SF ¥:3Dual Inlet System
M BoardidHardwarePart
P Valve 11
P Valve 12

woc= Intem Right
=)< Intem Left
o % (N <—
M8 BoardldHardwarePart
12] Pressure
P4 Vacuum
P4 Bank
pq valve 1
Pq valve 2
P4 Valve 3
L Valve 4

P valve s
P4 Valve B
P valve 7
P Valve 8
P4 Valve 9

: pq Valve 10

- Extem Right

i Extemn Left

—_ Capillary =

6. The Dual Inlet device has been attached to the Source.
7. The Multiport has been attached to the Intern Left Port.
8. Close the Configurator window.

All settings will be saved automatically.

Using a Predefined Method

1. If the File Browser cannot be
. A
seen, press the Options button.

Options

2. Activate the File Browser check box. See Figure 6-9 on page 6-9.

3. Click OK.
4. On the File Browser, select the Methods tab (default). See Figure 6-10 on
page 6-10.
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File Browser | | x|

D:AFINNIGANMSODAT NT\global\User\Dual Inlet SystemyMethod
Methods ISequences] Resullsl Searchl

Name | Created [ Modified
"1 CO2.met 01/21/0214:3200  01/21/02
" C02_32008. met 01/08/0214:55:49  05/29/01
"1 C02_dual_inlet_zeromet 01/08/02145543  (05/29/01

- CO2_Multi.met 01/08/02 14:55:43 05/29/01
4 C02_zero met 01/08/02 14:55:43 05/29/01

5. From the predefined Methods, choose “CO2_multi.met” by double-click.

6. If the Standards in the Method to be opened are older than the actual ones
in the Standard Database, or if the user has changed the Method, a
warning appears. See Figure 6-11 on page 6-11.

7. Press OK. Thus, the Method will be corrected: the actual values of the
Standard Database (e.g. the laboratory Standard has changed or been
replaced by another one) are transferred to the Method.

8. The Instrument tab of the Method “CO2_multi.met” appears.

Instrument | Peripherals | Evaluation@C02 | Printout@C02 | Dyn Extemals |

— Basics
Experiment Classical Aquisition
Configuration Dual Inlet Multiport
Comment 3
Gasconfiguration I Co2 j
Pre Script I =
Main Script |double side.sct =2
Post Script I | @
— lsotope MS
Integration Time | 2.000 (5] j Peak Center Predelay (s) |5
Peak Center Cup Peak Center Postdelay ) [0

For details, see topic Using a Predefined Method on page 6-15.

Note. Ensure, that the proper peak center cup is selected.If necessary, correct
the default cup (i.e. Cup 4)!
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9. See topic Using a Predefined Method on page 6-15 for details at
Peripherals tab.

Instrument ~ Peripherals I Evaluation®C02 | Printout@C0O2 | Dyn Extemals |

Dual Inlet System
~ Pressure Adjust
Reference Let ¢ Right & On Cup [—:]
Cupd ¥
Mumber of Cycles Ig il
i Delay Time [s] |‘| 0
Idle tie [s] [15 — Tolerance (mV) 100
FVThreshold [mBar]
fo.0s Below / Bellow
HY Pump Time [3] ]zu Master Manual ¥
FV Pump Time [s] ]30 Level [mV] |4I]I}D
(- Background | |~ Capillary / Bellow
Pre D 30
e Delay [s] | Signal up [mv] |0
Integration Cycles |3
/ \
i~ Multiport 4 ‘
‘ Expansion Threshold [mBar] [70 Gas Transfer Time [s] [SD

Figure 6-29. Peripherals tab for measurements including Multiport

Note. For measurements including Multiport two additional parameters
occur:

e Gas Transfer Time: time the sample gas needs to pass from the
Multiport to the sample bellow (e.g. 60 s). The valves “bank”, “12”,
“14” and “15” are opened.

*  Expansion Threshold: when the sample has entered its bellow, the
sample gas pressure within it must not exceed the Expansion Threshold
at bellow 100% open (e.g. 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.
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10. At Evaluation CO?2 tab, see topic Using a Predefined Method on

page 6-15 for details.

Instrument | Peripherals  Evaluation@C02 | Printout@C02 | Dyn Externas |

lon Coirection Type:

ICCI2 Santrock et al. j
(~ Outlier Test
Type None [ | - |
(- Extended Parameters
lon Correction Location [I-'.'as-'r: al j
- Standard Parameter:
Std. Name: 8 13CH2C 6 160/160
CO2_zero | 0.000 0.000

11. Select None or Sigma as Outlier test. In case of Sigma, specify the k-fold
of the standard deviation using x.

Note. At Std. Name, choose a suitable Standard!

12. At Printout tab, see topic Using a Predefined Method on page 6-15 for
details.

Instrument | Peripherals | Evaluation@C02  Printoul@C02 ID_vn Estemals |

— Printout Templates

Single |I:IJZ_SthIHW fus]

Sequence [C02_Shar_seqIRW O

—WK1 Export Templates

Single | ﬂ
Sequerce I ﬂ

Figure 6-30. Printout tab with settings for measurements using Dual
Inlet in combination with a Multiport

The Method for measurements using Dual Inlet in combination with a
Multiport has now been established. As next step, either use a predefined
Sequence (refer to topic Using a Predefined Sequence below) or create a
new Sequence (refer to topic How to Create a New Sequence on page 6-5).
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Using a Predefined Sequence

1. If the File Browser cannot be

seen, press the Options button.
Options

2. Activate the File Browser check box. See Figure 6-9 on page 6-9.
3. Click OK.

File Browser

[ Q
D:AFINNIGANNISODAT NT'global\User\Dual Inlet Sy...\Sequence
Methods Sequences | Resuts | Search |

Name | Created | Modified
_HCD2seq 01/21/0213:17:50 01/21/02
JC02 zeoleftseq  01/08/02145550  05/10/01
" HD_zero.seq 01/08/0214:5550  05/11/01

= :,J Microvolume _onl... 01/08/02 14:55:50 04/18/01
| . MicroVolume.seq  01/08/02 14:55:50 11/02/00

{ Multiport.seq 01/08/02 14:55:51 01/25/M
@ /MultiportsMicioV... 01/08/0214:5551  04/20/01
4 _,x' N2_zero.seq 01/08/02 14:55:51 01/24/M
iy S02seq 01/08/0214:5551  01/25/01
rkd| | 2

Figure 6-31. Sequences tab, with Multiport.seq selected

4. On the File Browser, select the Sequences tab (default: Methods tab).

5. From the predefined Sequences, choose “Multiport.seq” by double-click.

Line & | B[ =] Multiport Inlet dentifier 1 Method

1 v [ v | v | Sample 1 v CO2_Multi.met M
2 v [ v | v ]| Sample 2 v CO2_Multi.met M
3 v [ v | v ]| Sample 3 v CO2_Multi.met M
4 v [ v | v ]| Sample 3 v CO2_Multi.met M
5 v [ v | V]| Sample 5 B CO2_Multi.met ™
5} v [ v | V]| Sample 6 i CO2_Multi.met ~
7 v | v | v | Sample 7 ~ CO2Z_Multi.met M
8 v | v | ¥ | Sample 8 ~ CO2_Multi.met M
9 v | v | v | Sample 9 ~ CO2_Multi.met M
10 v | v | v | Sample 10 ~ CO2_Multi.met M

6. Inthe “Method” column, the Method chosen in topic Using a Predefined
Method on page 6-26 occurs as default (“CO2_Multi.met”).

Normally, the Sequence List needs not to be edited further. It is possible,
however, to select another Method from the “Method” column.

Thermo
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Note. A new column, “Multiport Inlet”, occurs. It defines, which Multiport
Inlet port will be connected to which sample (e.g. Inlet port 8 to Sample 8).
It is possible to measure a sample repeatedly (e.g. connect both Sample 3
and Sample 4 to the Multiport Inlet port 3).

Thermo
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Press the Start button.

P

Start

Define parameters for:

*  Results Export

*  Printout

*  Sequence Scripts (See Figure 6-28 on page 6-24.)

Press OK to start Sequence Acquisition.
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6.5 Dual Inlet Measurement Including
Microvolume

Microvolume - Measurement Principle

Microvolume without Multiport - Measurement

Principle
left valve right valve
A 4 h 4
A A
Microvolume
(~04 ml)
Transferline
(~ 17 ml)
x\falve'l 2
Bellow volume
valve 11 valve 14  (max. ~ 40 ml)
v \ 4
A A
Bank
(crosspiece, ~ 4 ml)
\ 4 Bellow
Sample A (opened to x %)
valve 13

Figure 6-32. Microvolume without Multiport - Measurement Principle
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Microvolume via Multiport - Measurement Principle

Pressure

Sensor Xt t x X x X X x x bank valve left MV valve right MV valve
] : : X

X A A A
hank
valve 1 Transferline
Multiport
Microvolume
Y valve 12 bl
A valve
A 4
A
changeover
bellow valve (COV)
\ 4 X A 4
Sample o A
valve 11 valve 14 valve 15

* valve 13

Figure 6-33. Microvolume via Multiport - Measurement Principle

sample bellow
(opened to x %)

Two basic measuring modes exist for using a Microvolume (via Multiport):
* Expansion mode

* Freeze Direct mode

Micro Yolume

(¢ Ezpansion ¢ Freeze Direct

Figure 6-34. Measuring modes for Microvolume via Multiport

Expansion Mode - General Remarks

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:

 Bank: Volume between valves 11, 12, 13 and
14
« Bank and Transferline: Bank + volume between valve 12 and
left valve of Microvolume
* Bank, Transferline and Bank + Transferline + Bellow, which is
Bellow: opened to x% (that is Bellow Pos. [%]).
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Expansion Mode —
" Bank € Bank and Transferfine ' Bank, Transferline and Bellow |5D Bellow Pos [%]

Figure 6-35. Options for Expansion mode

Expansion Mode - Before Measurement

1.

A

10.

I1.

12.

13.

Attach the sample to be measured to a sample valve (e.g. valve 1).

Pump the volume between valve 1 and the sample valve. Close valve 1
and open sample valve.

Ensure that on the Standard side enough gas is available.
If Reference Refill is planned, activate ‘& in the Sequence list.

Start Acquisition.

After starting the Acquisition, the bellow of the Sample side (i.e. mostly
left) will be opened fully, that is to 100%.

A first evacuation step by means of the fore vacuum pump takes places
over the baseline (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 (e.g. 10 s) has elapsed.

Bank valve, wasteline 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 the fore vacuum pump:
first, only the bellow is evacuated. When FV Threshold has been reached
in the bellow, 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 HV Pump Time has
elapsed (e.g. 60 s). All valves are opened with the exception of valve 39.
Valve 40 is set to “Toggle Switch”. ISODAT NT opens valve 39 while
closing valve 40 and vice versa.

Bank valve, wasteline 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 (e.g. valve 1) is opened. The system
waits until Sample Equilibration Time has elapsed (e.g. 60 s). The
pressure p is measured via the sensor.

Thermo
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14. If you selected only Expansion mode (i.e. “Bank’), the sample gas will
only be transferred into the bank volume.

If you selected “Bank and Transferline”, the bank valve must be opened
additionally in order to transfer the sample gas into bank volume plus
transferline.

If you selected “Bank, Transferline and Bellow”, the bank valve, valve 12
and valve 14 must be opened to transfer the sample gas throughout the
whole system.

15. The pressure p is determined using a pressure-meter (that is, sensor).

Expansion Mode - Measurement with Bank

Micro Yolume

" Expansion Mode

(" Bank and Transferine ¢ Bank, Transferline and Bellow I50 Bellow Pos [#]

Figure 6-36. Expansion Mode - Measurement with Bank

1. The pressure p is measured using a pressure-meter (that is, sensor).

2. Ifp > Freeze Bank Threshold (e.g. p > 6 mbar), the pressure is too high.
Sample Equilibration ]5{] Bellow DirectT hreshold Iza
Time [s] [mBar]

Pump Out Temperature ]59 I Freeze Bank Threshold 3

['C] [mBar] i I

Initial Transfer I‘5g Freeze All Threshold |2
Temperature [°C) [mBar]
Freeze Temperature ['C] [.175 Freeze Time [s] Igu

Figiasule Temperature ]50 Delay Before Measure [s] |5

3. To reduce p, the gas in the bank volume has to be pumped off. Therefore,
the sample valve, e.g. valve 1, is closed (all valves for the other samples,
which currently are out of interest, are closed anyway).

4. The gas in the bank volume is pumped off.

5. The sample valve, e.g. valve 1, is opened (of course, all other sample
valves remain closed). The sample gas expands into the bank volume.

6. It is waited until Sample Equilibration Time has elapsed (e.g. 60 s).
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Sample Equilibration ]5{] Bellow DirectT hreshold Iza
Time [s] [mBar]

Pump Out Temperature ]59 Freeze Bank Threshold IE,
['C] [mBar]

Initial Transfer I‘5g Freeze All Threshold |2
Temperature [°C) [mBar]

Freeze Temperature ['C] [.175 Freeze Time [s] Igu

Figiasule Temperature ]50 Delay Before Measure [s] |5

7. The pumping time depends on the three parameters:
*  FV Threshold [mbar]
e HV Pump Time [s]
e  FV Pump Time [s]

Dual Inlet System
Reference Left ¢  Rigt &

Number of Cycles Ia

H
Idle time [s] I-; 5 E

FVThreshold [mBar] |0‘03

HY Pump Time [s] N Igg

FV Pump Time [s] lm

Figure 6-37. Parameters for pumping time

8. After pumping the sample valve (e.g. valve 1) is opened. Again, the gas
expands into the Bank volume. Again, it is waited, until the Sample
Equilibration Time (e.g. 60 s) has elapsed.

9. The decreased pressure p is measured again and compared to the Freeze
Bank Threshold.

Case 1: If Freeze All Threshold < p < Freeze Bank Threshold, the
sample valve (e.g. valve 1) is closed. The transfer process of
the sample into the Microvolume - which is explained
elsewhere - starts. Measurement begins.

Case 2: Ifp <Freeze All Threshold, only so few gas is available that it
can be transferred immediately and measured as a whole (the
sample valve, e.g. valve 1, will not be closed any longer).
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Sample Equilibration ]50
Time [s]

Measurements

Dual Inlet Measurement Including Microvolume

Bellow DirectT hreshold Iza
[mBar]

F.'ump Out Temperature ]59

['C]
Initial Transfer IA5Q
Temperature ['C]

Freeze Temperature ['C]  [.175

Measure Temperature 150—‘
['C]

Freeze Bank Threshold
mB ar|

Freeze All Threshold |2
mBar]

Freeze Time [s] Igu

Delay Before Measure [s] |5

Expansion Mode - Measurement with Bank and
Transferline

Micra Volume
(Gl Expansionl C Freeze Direct
Expansion Mode
{ C Bank ank, Transferline and Bellow |50 Bellow Pos [%4]

Figure 6-38. Expansion Mode - Measurement with Bank and
Transferline

The working principle is the same as described at “Expansion Mode - Bank”.
Only the route of the sample gas is longer.

Example

1. 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.

2. Only the sample gas in the Bank volume will be measured.

Expansion Mode - Measurement with Bank,
Transferline and Bellow

This expansion mode is used if large amounts of sample gas are available.
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Micro Volume -
I (* Expansion iC Freeze Direct
Expansion Mode
[ " Bank " Bank and Tran@felinel & Bank, Transferline and Bellow |50 Bellow Pos [%]
Sample Equilibration Isg Bellow DirectThreshold Izg
Time [s] [mBar]
Pump Dut Temperature |5g Freeze Bank Threshold |5
['C] [mBar]
Initial Transfer I.5|_'| Freeze All Threshold Iz
Temperature ['C] [mBar]
Freeze Temperature ['C]  [.175 Freeze Time [5] IBU
?ﬂcelaw'e Temperature I5g Delay Before Measure [s] 5
Figure 6-39. Expansion Mode - Measurement with Bank, Transferline

and Bellow

1. The bellow is opened to the specified percentage (e.g. 50%).

S

is filled with gas).

5. The pressure p is measured.

The sample valve (e.g. valve 1) is opened.

Bank valve, valve 12 and valve 14 are opened.

The sample gas is transferred up to the bellow (that is, the whole volume

Case 1: Ifp > Bellow Direct Threshold, the sample is measured via the

bellow.

Case 2: If Freeze Bank Threshold < p < Bellow Direct Threshold, the
sample valve (e.g. 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.

Case 3: If Freeze All Threshold < p < Freeze Bank Threshold, Bank
valve and sample valve (e.g. valve 1) are closed. After
pumping off a part of the gas, only the gas in the bank volume

will be frozen.

Case 4: Ifp <Freeze All Threshold, only few gas is available.
Therefore, the whole gas amount will be frozen.
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Micro Yolume

(+ Expansion ( Freeze Direct

Expansion Mode
’V " Bank (" Bank and Transferine & Bank, Transferline and Bellow l50 Bellow Pos [%]
Sample Equilibration Isg Bellow DirectThreshold Izg
Time [s] {mE ar

Purmp Out Temperature |5g reeze Bank Threshold
['C] mBar]

Initial Transfer |-5U reeze All Threshold
Temperature ['C] mBar]

Freeze Temperature ['C]  [.175 Freeze Time [5]

?ﬂce]c'nwre Temperature I5g Delay Before Measure [s] |5

Freeze Direct Mode

Freeze Direct mode is used
* if the amount of sample gas to be analyzed is known
* in case of very small gas samples

The sample gas will not be expanded but transferred to the Microvolume
directly. There, it will be frozen according to the parameter values and finally
be measured. Therefore, notice that the fields related to Expansion mode are
inactive. See Figure 6-40.

Micro Volume

(" Expansion (* Freeze Direct

- Expansion Mode

el & Rank, Transferlme and Bellow ]5'] Bellow Pos [%]

Sample E quilibration |50 Bellow DirectThreshold l;_-g
Time [s] [mBar]

Pump Out Temperature |50 Freeze Bank Threshold ||;,
['C] [mBar]

Initial Transfer |.5g Freeze All Threshold l’
Temperature ['C] [mBar]

Freeze Temperature ['C]  [.175 Freeze Time [s] lsu

?fcelas‘-"e Temperature |50 Delay Before Measure [s] |5

Figure 6-40. Settings for Freeze Direct Mode

1. The sample valve (e.g. valve 1) is opened.
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o4

Configurator

7.
8.
9.

Finnigan DELTAP!YSXP

The gas in the bank volume is equilibrated until Sample Equilibration
Time has elapsed.

Simultaneously, the Microvolume is heated to Pump Out Temperature
(e.g. 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
(e.g. -50 °C) is reached.

At Initial Transfer Temperature (e.g. -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 (e.g. -175 °C) is reached.

The system waits, until Freeze Time has elapsed (e.g. 60 s).
Then, bank valve and left valve of Microvolume are closed.

The Microvolume is heated up to Measure Temperature (e.g. 50 °C).

10. The system waits until Delay Before Measure has elapsed.

11. Measurement starts.

Defining a Configuration

Before operating, a Configuration containing the Dual Inlet System and the
Microvolume must be created in the Configurator as follows.

1.

Add a new Configuration using |
the Add Configuration button.
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Configurations
] Isodat NT -
= T:i Dual Inlet & ovolume
[=-MS Delta Plus NE
M BoardidHardwarePart
W Intensity
[Z] Exuaction 1
&) Extraction 2
] %-Focus 1
[Z] %-Focus 2
] Trap ,
@ Electron Energie ’. i Dual Inlet

Emigsion

EZ) %-Deflection B EDual Inlet + HDevice

&) Y-Deflection 1 ¥ EDual Inlet + HDevice + A2005 Sampler
% :Eoggai'::nz ¥ :Dual Inlet + MicroVolume

) Retard?ng Lowe EDual Inlet + Multiport

¥ ZDual Inlet + Multiport + Buffered Refill

£ B Dual Inlet + Multiport + MicroVolume
|

Duallnlet Sets

“w ResetHV :
&) High Vacuum / %
% :‘:;n\:ﬁaézl . ¥ EDual Inlet + Multiport + Reference Refil

@ Clock

“a ResistorCh

R

LY

= Source
<~ Capillary

<

2. Give it a significant name, e.g. “Dual Inlet & Microvolume”.

3. Open the tree structure by a click on #" at #MS Delta PlusXP

4. On the right pane, select “Dual Inlet + Microvolume”.

=l E2) HvStatus
5. Drag it to the Source port of the new = SOUfCEk
. e (),
Configuration. A *" sign appears: —+ Capillary(:
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[=l-—_ Source

WE Boar dHardmrePart
P Valve 11
P Valve 12

P4 Valve 34

(= Direct COV <—

P ' MicroVolume
i @ GetTrapT emperature
i @ SetTrapTemperature
%% LN2Refil
% Cooling
g V17
D V18

N Valve 39

6. The Dual Inlet device has been attached to the Source.
7. The Microvolume has been attached to the Direct COV Port.

8. Close the Configurator window. All settings will be saved automatically.

Using a Predefined Method

1. Ifthe File Browser cannot be
seen, press the Options button.

Options

2. Activate File Browser check box. See Figure 6-9 on page 6-9. Click OK.
3. On File Browser, select Methods tab. See Figure 6-10 on page 6-10.

G

D:AFINNIGANASODAT NT'globalUser\Dual Inl...\Method
Methods ]Sequa‘ucesl Resuts | Search |

Name I Created
_,‘ CO2.met 01/21/02 14:32:00
EA C02_a2005.met 01/08/02 14:55:49
~,4C02_dual_inlet_zero.met  01/08/02 14:55:43
_,4 CO02_Multi.met 01/08/02 14:55:49
J C02_zero .met 01/08/02 14:55:43
,4 C02_zero left.met 01/08/02 14:55:43
- C02_zero right. met 01/08/02 14:55:49
,4 H_Device.met 01/08/02 14:55:49
: _,,.; HD.met 01/08/02 14:55:49
= . HD_zero.met m 2’08202 14 55‘49

Microvolume_only. met

2 .« Multiport + MicroVolume.... 01 108/02 14.55,49
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Among the predefined Methods, choose Microvolume_only.met.

If the Standards in the Method to be opened are older than the actual ones
in the Standard Database, or if the user has changed the Method, a
warning appears. See Figure 6-11 on page 6-11.

Press OK. Thus, the Method will be corrected: the actual values of the
Standard Database (e.g. the laboratory Standard has changed or been
replaced by another one) are transferred to the Method.

The Instrument tab of the Method Microvolume_only.met appears.

Instrument ] Peripherals | Evaluation@C02 | Printout@CO2 | Dyn Extemals |

i~ Basics

Experiment Classical Aquisition

Cotgasn

Comment =]
Gasconfiguration |EII|2 .:l
Pre Script l =)
Main Script [double side with cick clack. st ap
Post Script I =

i~ |sotope MS

Integration Time 2.000[s] ;I Peak Center Predelay (s) l5
Peak Center Cup w| Peak Center Postdelay (3] Ig

For details see topic Using a Predefined Method on page 6-26.

Note. Ensure, that the proper peak center cup is selected. If necessary,
correct the default cup (that is Cup 4)!

Thermo
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For details at the Peripherals tab's Dual Inlet part, see topic Using a
Predefined Method on page 6-26.
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Figure 6-41. Peripherals tab: Dual Inlet part

For details about the Peripherals tab's Microvolume part, see topic Using
a Predefined Method on page 6-26.

Figure 6-42. Peripherals tab: Microvolume part

8. At Evaluation CO2 tab, select an Ion Correction type (e.g. CO2 Santrock
etal).

Thermo
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Instrument | Peripherals  Evaluation@C02 | Printout@C02 | Dyn Externals |

r~lon Correction Type:
|CO2 Santrock et al. j

— Outlier Test

‘ Type ]None j ¥ I

i~ Extended Parameters

lon Corection Location [t =

- Standard Parameter;
Std. Name: 6 13CAH2C 6 1801160
Haus2 ~| -39.260 -25.540

9. Select None or Sigma as Outlier test. In case of Sigma, specify the k-fold

of the standard deviation using .
For details, see Using a Predefined Method on page 6-26.

Note. At Std. Name, choose a suitable Standard!

For details at Printout tab, see Using a Predefined Method on page 6-26.

Instrument | Peripherals | Evaluation@C02 = Printoul@C02 I Dyn Extemals |

— Printout Templates
Single IDefau!t Result.iny ]
Sequence lSingle Result.ing =

WK1 Export Templates
Single | ﬂ
B

Sequence |

Figure 6-43. Printout tab with settings for Microvolume

The Method for measurements using Dual Inlet in combination with a
Microvolume has now been established. As next step, either use a predefined
Sequence (refer to Using a Predefined Sequence on page 6-46) or create a
new Sequence (refer to How to Create a New Sequence on page 6-5).
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Using a Predefined Sequence

" Seen.pres he Options button
Options
2. Activate the File Browser check box. See Figure 6-9 on page 6-9.
3. Click OK.
4. On the File Browser, select the Sequences tab (default: Methods tab).
5. From the predefined Sequences, choose Microvolume_only.seq by
double-click.
File Browvser | x|
iel

DAFINNIGANNMSODAT NThglobal\User\Dual Inlet Sy...ASequence
Methods Seguences |Result3| Search]

Name | Created | Modi
_LiC02seq 01/21/0213:17:50 01/21
_—,J C02_zero left.seq 01/08/02 14:55:50 05410
“IHD_zero.seq 01/08/02 14:55:50 05/11

Microvolume _only.seq 01/08/02 14:5
“MicioVolume.seq  01/08/02145550  11/02
A Multiport seq 01/08/02145551  01/24

6. Inthe “Method” column, the Method chosen in topic Using a Predefined
Method on page 6-42 occurs as default (“CO2_Multi.met”).

Line i | 3| =% | dentifier 1 Method
1 V|V Microvolume_only.met =

Normally, the Sequence List needs not to be edited further. It is possible,
however, to select another Method from the Method column.

P

Start

7. Press the Start button.

8. Define parameters for:

e Results Export

e  Printout

* Sequence Scripts (see Figure 6-28 on page 6-24.)
9. Press OK to start Sequence Acquisition.

Thermo
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6.6 Dual Inlet Measurement Including
Multiport and Microvolume

Defining a Configuration

22 Before operating, a Configuration containing the Dual Inlet System, Multiport
N i i
and Microvolume must be created in the Configurator as follows.

Configurator 1. Add anew Configuration using —x
the Add Configuration button. | |

Configurations
1 Isodat NT
=8 ¥ $0ual Inlet & Multiport & Microvolume
(- MS Delta Plus XP
Wi BoardldHardwarePart

|»

W Intensity

EZ) Extraction 1

EZ) Extraction 2

EZ) %-Focus 1 % E EDual Inlet .

EZ) %-Focus 2 g ¥ EDualInlet + HDevice

&4 Trap _ © |B EDualInlet + HDevice + 52005 Sampler
% Eﬁi:;t:fne[gle S |# EDual Inlet + MicroVolume

&J XDeflection © (§ EDual Inlet + Multiport

[ Y-Deflection 1 EE |5 5Dusl Inlet + Multiport + Buffered Refil
% :?;”edmz Pl 3§ :Dual Inlet + Multiport + MicroVolume
Elr eta;ﬁe;z::se S W EDual Inlet + Multiport + Reference Refil

% ResetHY

@ High Vacuum
@ High Yoltage )
@ Magnetic Field

(® Clock

% ResistarCho

% Inlet Valve Heate,

= Source
<~ Capillary

<

2. Give it a significant name, e.g. “Dual Inlet & Multiport & Microvolume”.

3. Open the tree structure by a click on #" at #MS Delta PlusXP

4. On the right pane, select Dual Inlet + Multiport + Microvolume.
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. — EZ) HvStatus
5. Drag it to the Sour(.:e port of the new = SOUTCEk
Configuration. A *" sign appears: ~ Capillar >
= Source i

E8 #:3Dual Inlet System
WE BoardldHardwarePart
P Valve 11
P Valve12

“+ Intem Right
== Intem Left
M BoardldHardwarePart
Pressure
P Vacuum
P4 Bank
P Valve 1
M valve 2
M valve 3
P4 Valve 4
P4 Valve5
pd Valve &
P Valve 7
M valve 8
P4 Valve 3
M Valve 10
~ Extem Right
. Extem Left
~ Capillary =

P4 Valve 34
== Direct COV —
=- ¥ MicroVolume
i @ GetTrapT emperature
i @ SetTrapTemperature —
%% LN2Refil
% Cooling
g V17
; 4 vi8
~Pq Valve 39

The Dual Inlet device has been attached to the Source.
The Multiport has been attached to the Intern Left Port.
The Microvolume has been attached to the Direct COV Port.

e e

Close the Configurator window. All settings will be saved automatically.

Thermo
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Using a Predefined Method

1. If the File Browser cannot be
. A
seen, press the Options button.

Options

2. Activate File Browser check box. See Figure 6-9 on page 6-9. Click OK.
3. On File Browser, select Methods tab. See Figure 6-10 on page 6-10.

File Browser | i %]

(5 Q)
DAFINNIGANNSODAT MNTAglobal\User\Dual Inlet... \Method
Methods ISequences I Results ] Search I

Name | Created
"4 C02_a2005.met 02/13/02 11:47:09
_,t' CO02_dual_inlet_zero.met 02/13/0211:47:09
1C02_Multi.met 02/13/0211:47:09
._ ,4' C02_zero .met 02/13/0211:47:.09
1 C02_zer0 leftmet 02/13/02 11:47:10
_,i C02_zero right. met 02/13/0211:47:10
,i H_Device.met 02/13/0211:47:10
"L HD.met 02/13/02 11:47:10
1) _,c' HD_zero.met 02/13/0211:47:10
| Microvolume_only. met 02/13/0211:47:10
- Multiport + MicroVolume.met 02/13/02 11:47:10
o« N2_zero.met 02/13/02 11:47:10

4. From the predefined Methods, choose Multiport + Microvolume.met.

5. If'the Standards in the Method to be opened are older than the actual ones
in the Standard Database, or if the user has changed the Method, a
warning appears. See Figure 6-11 on page 6-11.

6. Press OK. Thus, the Method will be corrected: the actual values of the
Standard Database (e.g. the laboratory Standard has changed or been
replaced by another one) are transferred to the Method.

7. Instrument tab of the Method “Multiport + Microvolume.met” appears.
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Instiument | Peripherals | Evaluation@C02 | Printout@C02 | Dyn Extemals |

Espeniment Classical Aquisition

Configuration Dual Inlet Multiport_Microvolume

Comment ;l

Gasconfiguration ||:|:,2 :l

Acquisition Script |Acqu'ssitjnn.scl [
— Isotope MS

Integration Time ] 2,000 [s) :J Peak Center Predelay (3] |5

Peak Center Cup ICup 3 :i Peak Center Postdelay (5] |g

For details, see topic Using a Predefined Method on page 6-15.

Note. Ensure, that the proper peak center cup is selected. If necessary,
correct the default cup!

For details at the Peripherals tab's Dual Inlet part, see topic Using a
Predefined Method on page 6-26.

Instrument = Peripherals I Evaluation@C02 | PrintoutC02 | Dyn Extemals |

Dual Inlet System
~ Pressure Adjust
Reference Left ¢ Right & On Cup [cw3s =]
Cup3d v
Number of Cycles 4 =
| :I Delay Time [s] Im
Idle ti -
ime [s] | 15 ZI Tolerance (mv) ISD
FvThreshold [mBar] lo.na Bellow / Bello
- W W
HY Pump Time [s] Igu Master Left i
Fv Pump Time [s] |20
— Background i~ Capillary / Bellows
Pre D 30
e Delay [s] | Signal up [m¥] 100
Integration Cycles I3

For details about the Peripherals tab's Microvolume part, see Using a
Predefined Method on page 6-26.
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For details at the Peripherals tab's Multiport part, see topic Using a
Predefined Method on page 6-26.

Figure 6-44. Peripherals tab: Multiport part

8. At Evaluation CO2 tab, select an lon Correct type, e.g. CO2 Santrock et
al.

=1L

| | Haus2

9. Select None or Sigma as Outlier test. In case of Sigma, specify the k-fold

of the standard deviation using

For details see topic Using a Predefined Method on page 6-15.
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Note. At Std. Name, choose a suitable Standard!

For details at Printout tab, see Using a Predefined Method on page 6-15.

Inshument] Per]phetals] Evaluation®C02 Printout@CO2 IDyn Extetnals]

Printout Templates
Single [Defauit Resutin ]
Sequence [Single Resulirw 0l
~WK1 Export Templates
Single I i]
Sequence I ﬂ

The Method for measurements using Dual Inlet in combination with a
Multiport and a Microvolume has now been established. As next step, either
use a predefined Sequence (refer to Using a Predefined Sequence on

page 6-52) or create a new Sequence (refer to How to Create a New
Sequence on page 6-5).

Using a Predefined Sequence

1. If the File Browser cannot be

. Vi
seen, press the Options button.
Options

2. Activate File Browser check box. See Figure 6-9 on page 6-9. Click OK.
3. On the File Browser, select the Sequences tab (default: Methods tab).

4. From the predefined Sequences; choose “Multiport + Microvolume.seq”.

File Browser

GQ
D:AFINNIGANMSODAT MThglobalhUser\Dual...\Sequence
Methods Sequences | Resutts | Search |

Name I Created
A C02_zero left.seq 02213702 11:47:11
__,u HD_zero.seq 02/13/02 11:47:11
8| . Microvolume _only.seq 02/13/0211:47:12
B . MicroVolume. seq 02/13/02 11:47:12
EL % Multiport.seq 02/13/02 11:47:12
= Multiport+MicroVolume.seq 02/13/0211:47:12
Ej A N2_zero.seq 02/13/02 11:47:12

Thermo

6-52 Finnigan DELTAP'YSXP Operating Manual ELECTRON CORPORATION




Measurements
Finnigan DELTAP!usxp Dual Inlet Measurement Including Multiport and Microvolume

5. In Method column, the Method chosen in topic Using a Predefined
Method on page 6-49 occurs as default (“Multiport +
Microvolume.met”).

Line I_! =% | Multiport Inlet Identifier 1 Method

1 v [ v | v | Sample 1 % Multiport + MicroVolume.met ¥
2 v [ v | V| Sample 2 > Multiport + MicroVolume.met ¥
5 v | v | v | Sample 3 7 Multiport + MicroVolume.met ~
4 v | ¥ | ¥ | Sample 4 ¥ Multiport + MicroVolume.met =
5 v [ v | v | Sample 5 % Multiport + MicroVolume.met ¥
5} v [ v | v | Sample 6 > Multiport + MicroVolume.met =
7 v | v | v | Sample 7 N Multiport + MicroVolume. met

g v [ v | v | Sample 8 % Multiport + MicroVolume.met =
9 v [ v | v | Sample 8 N Multiport + MicroVolume.met ¥
10 v | v | v | Sample 10 ~ Multiport + MicroVolume.met ™

Normally, the Sequence List needs not to be edited further. It is possible,
however, e.g. to select another Method from the “Method” column or to
modify the “Multiport Inlet” column. For details, see Using a Predefined
Sequence on page 6-23.

6. Press the Start button.

P

Start

7. Define parameters for:

*  Results Export

*  Printout

* Sequence Scripts (See Figure 6-28 on page 6-24.)
8. Press OK to start Sequence Acquisition.
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Configurator

6-54

6.7 Dual Inlet Measurement Including

Multiport and Reference Refill

Defining a Configuration

Before operating, a configuration containing Dual Inlet System, Multiport and

Reference Refill must be created in the Configurator as follows.

1. Add a new Configuration using
the Add Configuration button.

Configurations
] Isodat NT
IS8 ¥ $0ual Inlet & Multiport & Reference Refil
(- MS Delta Plus XP
Wi BoardldHardwarePart
M Intensity
EZ) Extraction 1
EZ) Extraction 2
EZ) %-Focus1
EZ) %-Focus 2
t—{&l Trap
EZ] Election Erergie
EZ) Emission
EZ) %-Deflection
EZ) v-Deflection 1
EZ) v-Deflection 2
@ SE Supressing
@ Retarding Lense
“a ResetHV
EZ) High vacuum
@ High Yoltage
@ Magnetic Field

(® Clock

% ResistarCho

% Inlet Valve Heate,

= Source
<~ Capillary

|»

. B

L

<

E EDual Inlet

# B0ual Inlet + HDevice

§ #Dual Inlet + HDevice + 42005 Sampler
E BDual Inlet + MicroVolume

£ EDual Inlet + Multiport

§ B Dual Inlet + Multiport + Buffered Refill
£ EDual Inlet + Multiport + MicroVolume

3 :Dual Inlet + Multiport + Reference Refill

S Duallnlet Sets

2. Give it a name, e.g. “Dual Inlet & Multiport & Reference Refill”.

3. Open the tree structure by a click on ® g ®

+-MS Delta Plus XP )

4. On the right pane, select Dual Inlet + Multiport + Reference Refill.

5. Drag it to Source port

Finnigan DELTAPSXP Operating Manual
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.fl — Source i
SF #§Dual Inlet System — @ HVStalus
M BoardldHardwarePart — SOUTCEk
P valve 11 TP
P Valve 12 < Capillar;

(=== Intemn Right
: & Reference Refill <®——¢

=)= Intem Left
o 11 [P
== Extem Right
wessy Extemn Left

~—_ Capillary

6. The Dual Inlet device has been attached to the Source.
7. The Reference Refill device has been attached to the Intern Right Port.

It is always connected to the right side (that is, the Standard side) -
internal or external.

8. The Multiport has been attached to the Intern Left Port.

9. Close the Configurator window. All settings will be saved automatically.

Using a Predefined Method

1. If the File Browser cannot be
. A
seen, press the Options button.

Options

2. Activate File Browser check box. See Figure 6-9 on page 6-9. Click OK.
3. On File Browser, select Methods tab. See Figure 6-10 on page 6-10.

4. From the predefined Methods, choose a suitable Method (e.g. “Multiport
+ Reference Refill.met”).

File Browser | : x|

(5 Q
D:AFINNIGANSISODAT NT\global\User\Dual Inlet...\Method
Methods |Sequences I Results] Searchl

Name 5 | Created
-4 502_only.met 02/13/02
“IN2_zero.met 02/13/02
. Multiport + Reference Refill. met 02/20/02
-4 Multiport + MicroVolume.met 02/13/02
,4 Microvolume_only.met 02/13/02
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5. If'the Standards in the Method to be opened are older than the actual ones
in the Standard Database, or if the user has changed the Method, the
warning beside appears. See Figure 6-11 on page 6-11.

6. Press OK. Thus, the Method will be corrected: the actual values of the
Standard Database (e.g. the laboratory Standard has changed or been
replaced by another Standard) are transferred to the Method.

Instrument tab

The Instrument tab of the Method “Multiport + Reference Refill. met”
appears.

Instrument | Peripherals | Evaluation®C02 | Piintoul@C02 | Dyn Extemals |

Experiment Classical Aquisition
Configuration Dual Inlet Multiport_Reference Refill
Comment a]
H
Gasconfiguration | co2 j
Acquisition Script |Acquisilion,scl [z
1. As Gasconfiguration, select CO2.
2. The Main Script controls the acquisition cycle.
Note. It should only be edited by users trained on script editing.
Isotope MS -
Integration Time | 8.000 [s] :;l Peak Center Predelay [s) Isg
Peak Center Cup |Eup 3 ﬂ Peak Center Postdelay (3] |39
Integration time: The time needed to measure each
individual ion intensity of m/z 44, m/z 45
and m/z 46.
Select the Peak Center Cup (e.g. Cup 3).
Peak Center Pre Delay: Waiting time between activation of
reference gas and start of peak center cycle
(e.g. 60s).
Peak Center Post Delay: Waiting time between end of peak center

cycle and start of data acquisition.
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‘Reference Refill -

Purp Overlay Time [s]

FV Threshold [mBar] 005

—
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Refill Time [s] |50

HY Pump Time [s] |30

Note. The above information is specific for Reference Refill applications.
The values depend - among others - on the diameter of the Reference Refill

capillary.

Thermo
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Pump Overlay Time:

FV Threshold:

Refill Time:

HV Pump Time:

Peripherals tab

Capillary pump out time of Reference
Refill tank.

Minimum pressure of standard bellow
including the valves and tubes
evacuated using fore vacuum pump
before continuing pumping using
turbo molecular pump.

Gas flow time from Reference Refill
tank into inlet port of standard
bellow.

Pumping time of bellow including the
valves and tubes using turbo
molecular pump.

Instrument  Peripherals | Evaluation®C02 | Printout@C02 | Dyn Externals |

= Dual Inlet System

— Pressure Adjust

Reference Left Right On Cup
n | Cwp2 ~ l
Number of Cycles =
|8 :I Delay Time [s] |10
Idle time [s -
(s] E - Tolerance () 100

E¥lhmsokl [mBarlE - o.03 ~Bellow / Bellow
HY Pump Time [s] |1se Master | Left Y |
FV Pump Time [s] |1[!

For details, see topic Using a Predefined Method on page 6-15.

Backaround

—Capillary / Bellow

Pre Delay [s] |5

Signal up [mY¥]

—

Integration Cycles |1
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Multiport

Expansion Threshold [mBar] [70 Gas Transfer Time [s] |60

Evaluation tab

Insllumenll Peripherals ~Evaluation@C0O2 IPrintoul@CDEI Dyn Extemals]

lon Correction Type:
( {C02 Santrock et al. ~|

1. Select the Ion Correction Type (e.g. “CO2 Santrock et al.””).

‘Dutlier Test

Type {None FlB2 I

2. As Outlier test, select None or Sigma. In case of Sigma, specify the k-fold

. . >> . .
of the standard deviation using . For details, see topic Using a
Predefined Method on page 6-15.

Extended Parameters

lon Correction Location I Internal j

Standard Parameter:

Std. Name: 0 13CA2C o 180/160
Haus2 ¥|-39.260 -26.5840

3. At Std. Name, choose a suitable Standard.

Printout tab

Instiument | Peripherals | Evaluation@C02 Printout@C02 | Dyn Externals |

Printout Templates
Single [Defauit Resukinw a
Sequence IShde Resultirw O
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WK1 Export Templates

Single I ﬂ
Sequence I ﬂ

For details, see topic Using a Predefined Method on page 6-15.

The Method for measurements using Dual Inlet in combination with a
Multiport and a Reference Refill has been established. As next step, either use
a predefined Sequence (see Using a Predefined Sequence on page 6-59) or
create a new Sequence (see How to Create a New Sequence on page 6-5).

Using a Predefined Sequence

1. Ifthe File Browser cannot be

seen, press the Options button.
Options

2. Activate File Browser check box. See Figure 6-9 on page 6-9. Click OK.
3. On File Browser, select Sequences tab (default: Methods tab).

4. From the predefined Sequences, choose “Multiport + Reference
Refill.seq”.

i File Browser
D:AFINNIGANMSODAT NTAglobal\User\Dual Inle...\Sequence

| Methods Seauences | Resuts | Search |

|

| Name | Created

|

_,z C02_zero left.seq 02/13/02 11:47:11
4 HD_zeroseq 02/13/02 11:47:11
4 Microvolume _only.seq 02/13/0211:47:12

" MicroVolume.seq 02/13/02 11:47:12
Multiport + Reference Refil. seq 02/20/02 14:00:01
02/13/0211:47:12

4 Multiport.seq

5. In Method column, the Method chosen in Using a Predefined Method
on page 6-55 occurs as default (“Multiport + Reference Refill.met”).
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Line :i =% | Multiport Inlet & | Identifier 1 Method
1 v | v | ¥ | Sample 1 ¥| v | Lab. gas Multiport + Reference Refill.met =
2 v |V Sample 2 R Lab. gas Multiport + Reference Refillmet =
3 v |V Sample 3 i Lab. gas Multiport + Reference Refill.met =
4 v |V Sample 4 ~ Lab. gas Multiport + Reference Refill. met ~
5 v |V Sample 5 M Lab. gas Multiport + Reference Refill.met =
B v | v Sample B b Lab. gas Multiport + Reference Refill.met =
7 v |V Sample 7 A Lab. gas Multiport + Reference Refillmet =
8 v |V Sample 8 S Lab. gas Multiport + Reference Refillmet =
9 v |V Sample 9 ~ Lab. gas Multiport + Reference Refill. met ~
10 v v Sample 10 = Lab. gas Multiport + Reference Refillmet ¥

6. Normally, the Sequence List needs not to be edited further. It is possible,

10.

I1.

6-60

however, e.g. to select another Method from the “Method” column or to
modify the “Multiport Inlet” column.

The Multiport Inlet column defines the Multiport Inlet Port from which a
particular sample is taken (e.g. sample 2 enters via Multiport Inlet Port 2).

If enough sample is available, it is possible to measure repeatedly out of
the same port.

o

If a Reference Refill is to be performed, the column must be

activated by Y for the particular sample (e.g. for Sample 1).

D

Start

Press the Start button.

Define parameters for:

e Results Export

*  Printout

*  Sequence Scripts (See Figure 6-28 on page 6-24.)

Press OK to start Sequence Acquisition.
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6.8 Dual Inlet Measurement Including
Multiport and Buffered Refill

Defining a Configuration

29 Before operating, a Configuration containing the Dual Inlet System, Multiport
and Buffered Refill must be created in the Configurator as follows.

Configurator 1. Add anew Configuration using —
the Add Configuration button. ||

Configurations
1 Isodat NT -
S8 # §Dual Inlet & Multiport & Buffered Refil
[=-MS Delta Plus XP
W BoarddHardwarePart
W Intensity
@ Extraction 1
@ Estraction 2
K-Focus 1
K-Focus 2
Trap
Electron Energie
Emigsion
#-Deflection
Y-Deflection 1
Y-Deflection 2

# EDualInlet

# EDualInlet + HDevice

§ EDual Inlet + HDevice + 42005 Sampler
# EDual Inlet + MicraVolume

§ EDual Inlet + Multiport

SE Supressing 3 :Dual Inlet + Multiport + Buffered Refill
Retarding Lense #Dual Inlet + Multiport + MicroVolume
Reset HY / # EDual Inlet + Multiport + Reference Refill

S888888888

0]
-

s§:§ : Duallnlet Sets

High Wacuum
High Voltage y
Magnetic Field
@ Clock

“a ResistorCho
% Inlet Valve Heate,

558,

= Source
. Capillary

<

2. Give it a name, e.g. “Dual Inlet & Multiport & Buffered Refill”.

3. Open the tree structure by a click on #" at #MS Delta PlusXP

4. On the right pane, select Dual Inlet + Multiport + Buffered Refill.
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= E%) HvStatus
5. Drag it to the Source port of the new = Soufcek
Configuration. A “** sign appears: ~ Capillary
=< Source 7

SF #§Dual Inlet System
M BoardldHardwarePart
P Valve 11
P Valve 12

LB Ry
[~ Intem Right
&% Buffered Refil <@——
= Intemn Left
@31 Multiport 10 <@——
i Extem Right
‘i Extem Left
—_ Capillary =

The Dual Inlet device has been attached to the Source.
The Buffered Refill device has been attached to the Intern Right Port.
The Multiport device has been attached to the Intern Left Port.

=2

Close the Configurator window. All settings will be saved automatically.

Using a Predefined Method

1. If the File Browser cannot be
. A
seen, press the Options button.

Options

2. Activate File Browser check box. See Figure 6-9 on page 6-9. Click OK.
3. On File Browser, select Methods tab. See Figure 6-10 on page 6-10.

4. From the predefined Methods, choose a suitable Method (e.g. “Multiport
+ Buffered Refill.met”).

File Browser

(5 Q)
D:AFINMNIGANNSODAT NThglobalhUser\Dual Inlet SystemiMethe
Methods |Sequences ] Resulls] Searchl

Name | Created -
4 502_only.met 02/26/02 08:55:54
4 N2_zero.met 02/26/02 08:55:53 —

@ Multiport + MicroVolume.met  02/26/02 08:55:53

15 Multiport + Buffered Refil.met  02/26/02 16:10:31
&= ! Microvolume_only.met 02/26/02 08:55:53 |
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5. If'the Standards in the Method to be opened are older than the actual ones
in the Standard Database, or if the user has changed the Method, the
warning beside appears. See Figure 6-11 on page 6-11.

6. Press OK. Thus, the Method will be corrected: the actual values of the
Standard Database (e.g. the laboratory Standard has changed or been
replaced by another Standard) are transferred to the Method.

Instrument tab

The Instrument tab of the Method “Multiport + Buffered Refill.met” appears.

Instrument | Peripherals | Evalustion@C02 | Printoutt@C02 | Dyn Extemals |

Experiment Classical Aquisition

Configuration Dual Inlet Multiport_Buffered Refill

Comment LI
Gasconfiguration | coz j
Acquisition Script |Acquisilionscl &

1. As Gasconfiguration, select CO2.

2. The Main Script controls the acquisition cycle.

Note. It should only be edited by users trained on script editing.

Isotope MS -
Integration Time | 8.000 [s] :;l Peak Center Predelay [s) Isg
Peak Center Cup |Eup 3 j Peak Certter Postdelay (5] |39
Integration time: The time needed to measure each individual
ion intensity of m/z 44, m/z 45 and m/z 46
(e.g. 85s).
Peak Center Cup: Select the Peak Center Cup (e.g. Cup 3).

Peak Center Pre Delay:  Waiting time between activation of reference
gas and start of peak center cycle (e.g. 60 s).

Peak Center Post Delay: Waiting time between end of peak center
cycle and start of data acquisition (e.g. 60 s).
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Buffered Refill
Refill Time [ms] 10

Figure 6-45. Buffered Refill group box

Note. The above information is specific for Buffered Refill applications.

Refill Time: Gas flow time from Buffered Refill tank into
inlet port of standard bellow (e.g. 10 ms).

Peripherals tab

Instrument = Peripherals I Evaluation@C02 | Printout@C02 | Dyn Extemals |

= Dual Inlet System
— Pressure Adjust
Reference Left ¢ Right & OnCup
| Cup2 ¥ I
Number of Cycles |g :l
: Delay Time [s] o
Idle ti -
e time [s] [15 I~ Toence(m) — [ion
F¥Threshold [mBar] I0,03
i~ Bellow / Bellow
HY Pump Time [s] |50 Master | Left Y |
FV Pump Time [s] |1B
Backaround —Capillary / Bellow
Pre Delay [s 5
ay 5] | Signal up [mV) |U
Integration Cycles |1
Multiport
Expansion Threshold [mBar] [70 Gas Transfer Time [s] |5'J

For details, see topic Using a Predefined Method on page 6-15.
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Evaluation tab

Insllumenll Peripherals = Evaluation@C02 I Prhloul@CU2| Dyn E:ctemalsl

( lon Correction Type:

ICUZ Santrock et al. EI

1. Select the Ion Correction Type (e.g. “CO2 Santrock et al.”).

Outlier Test

Type |None ﬂ /_l

2. As Outlier test, select None or Sigma. In case of Sigma, specify the k-fold

of the standard deviation using . For details, see topic Using a
Predefined Method on page 6-15.

Extended Parameters

lon Correction Location Ilntema[ LI

Standard Parameter:

Std. Name: 6 13CH2C 0 180/160
Haus2 | -39.260 -25.540

3. At Std. Name, choose a suitable Standard.

Printout tab

Instiument | Peripherals | Evaluation@C02 Printout@C02 | Dyn Externals |

Printout Templates
Single [Defauit Resukinw a
Sequence IS'nde Resultirw Q

‘WK1 Export Templates

Single I ﬂ
Sequence I ﬂ
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For details, see topic Using a Predefined Method on page 6-15.

The Method for measurements using Dual Inlet in combination with a
Multiport and a Buffered Refill has been established. As next step, either use
a predefined Sequence (see Using a Predefined Sequence on page 6-66) or
create a new Sequence (see How to Create a New Sequence on page 6-5).

Using a Predefined Sequence

1. If the File Browser cannot be

seen, press the Options button.
Options

2. Activate File Browser check box. See Figure 6-9 on page 6-9. Click OK.
3. On the File Browser, select the Sequences tab (default: Methods tab).
4. From the predefined Sequences, choose Multiport + Buffered Refill.seq.

File Browser

GQ
D:AFINNIGANNMSODAT NThglobalhUser\Dual Inlet System\Sequence
Methods Seauences | Resuts | Search |

Name 4 I Created -
A C02_zero left.seq 02/26/02 08:55:55
“UHD_zero.seq 02/26/02 08:55:55
: __;,a Microvolume _only.seq 02/26/02 085:55:55
'j"..".' i MicroVolume.seq 02/26/02 08:55:55 —
Frs Multiport + Buffered Refill. seq 02/28/02 14:26:33

5. In Method column, the Method chosen in Using a Predefined Method
on page 6-62 occurs as default (“Multiport + Buffered Refill.met”).

Line E_‘ =% | Multiport Inlet & | Identifier 1 Method

1 v | v | v | Sample 1 | v | Lab. Gas Multiport + Buffered Refill.met ¥
2 v | v Sample 2 ¥ Lab. Gas Multiport + Buffered Refill.met ¥
3 v |V Sample 3 v Lab. Gas Multiport + Buffered Refill.met =
4 v | v Sample 4 =i Lab. Gas Multiport + Buffered Refill.met ~
5 v v Sample 5 ] Lab. Gas Multiport + Buffered Refill. met ~
5} v | v Sample B ~ Lab. Gas Multiport + Buffered Refill.met ¥
7 viv Sample 7 M Lab. Gas Multiport + Buffered Refill. met '~
8 v |V Sample 8 ~ Lab. Gas Multiport + Buffered Refill.met =
9 v | v Sample 9 ~ Lab. Gas Multiport + Buffered Refill.met ~
10 v v Sample 10 ™ Lab. Gas Multiport + Buffered Refill. met '~

6. Normally, the Sequence List needs not to be edited further. It is possible,
however, e.g. to select another Method from the “Method” column or to
modify the “Multiport Inlet” column.
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10.

I1.

The Multiport Inlet column defines the Multiport Inlet Port from which a
particular sample is taken (e.g. sample 2 enters via Multiport Inlet Port 2).

If enough sample is available, it is possible to measure repeatedly out of
the same port.

If a Buffered Refill is to be performed, the & column must be activated

by ¥ for the particular sample (e.g. for sample 1).

P

Start

Press the Start button.

Define parameters for:

*  Results Export

*  Printout

* Sequence Scripts (see Figure 6-28 on page 6-24.)

Press OK to start Sequence Acquisition.
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6.9

Finnigan DELTAP!YSXP

Dual Inlet Measurement Including

H-Device and Autosampler A200S

Defining a Configuration

Before operating, a Configuration containing the Dual Inlet System,
H-Device and Autosampler must be created in the Configurator as follows.

1. Add a new Configuration using
the Add Configuration button.

Configurations
1 Isodat NT
S8 ¥ $0ual Inlet & H-Device &

(=} MS Delta Plus XP
W BoardldHardwarePart
B Intensity
lzl Extraction 1
lzl Extraction 2
lzl #-Focus 1
lZl #-Focus 2
@ Trap
@ Election Energie
EZ) Emission
(5] X-Deflection
2] v-Deflection 1
EZ] v-Deflection 2
[Z] SE Supressing
(2] Retarding Lense
“a ResetHY
@ High Yacuum
@ High Voltage
EZ) Magnetic Field
@ Clock

“a ResistorCh0

% Inlet Valve Heate,

= Source
<~ Capillary

<

. B

L

/:

E EDual Inlet

§ EDual Inlet + HDevice

3 :Dual Inlet + HDevice + 42005 Sampler
¥ Dual Inlet + MicroVolume

# EDual Inlet + Multiport

ig £ EDual Inlet + Multiport + Buffered Refil
¥ EDual Inlet + Multiport + MicroVolume

§ B Dual Inlet + Multiport + Reference Refil

2. Give it a significant name, e.g. “Dual Inlet & HDevice & Autosampler”.

3. Open the tree structure by a click on 0 at

#-MS Delta Plus XP

4. On the right pane, select Dual Inlet + HDevice + A200S Sampler.
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EZ) HvStatus
= Sourcek
< Capillath{+

Drag it to the Source port of the new

Configuration. A *)" sign appears:

= Source
S § 1§ Dual Inlet System BT
M# BoardldHardwarePart
P valve 11
P Valve 12

) rv
- Intem Right
i Intemn Left
- Estemn Right
- Extem Left

=-H2 HDevice <@——

== Sampler
=18 42005 Sampler ~<@—
- Communicationk

The Dual Inlet device has been attached to the Source.
The H-Device has been attached to the Extern Left Port.
The A200S Autosampler has been attached to the Sampler Port.

Close the Configurator window. All settings will be saved automatically.

Using a Predefined Method

1.

If the File Browser cannot be
seen, press the Options button.

Options

Activate File Browser check box. See Figure 6-9 on page 6-9. Click OK.

On the File Browser, select the Methods tab (default). From the
predefined Methods, choose a suitable one, e.g. “H_Device +
A200S.met”.

Thermo
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File Browser

(3 Q
D:AFINNIGANNSODAT NTglobal\User\Dual Inlet SpstemMethac
Methods ISequencesl Resuksl Search]

Name ’ | Created ﬂ
£ ,4' C02_zero left. met 02/26/02 08:55:53
4 C02_zero tight met 02/26/02 08:55:53
"1 HD.met 02/26/02 08:55:53
,4 HD_zero.met 02/26/02 08:55:53
' H_Device + 52005 met 03/01/02 11:52:26
4 < H_Device.met 02/26/02 08:55:53
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4. If the Standards in the Method to be opened are older than the actual ones
in the Standard Database, or if the user has changed the Method, the
warning beside appears. See Figure 6-11 on page 6-11.

5. Press OK. Thus, the Method will be corrected: the actual values of the
Standard Database (e.g. the laboratory Standard has changed or been
replaced by another Standard) are transferred to the Method.

Instrument tab

The Instrument tab of the Method “H_Device + A200S.met” appears.

Experiment Classical Aquisition
Configuration Dual Inlet H Device Autosampler
Comment ]
=
Gasconfiguration |c02 :I
Acquisition Script IAoquisilionsct ]
1. As Gasconfiguration, select CO2.
2. The Main Script controls the acquisition cycle.
Note. It should only be edited by users trained on script editing.
Isotope MS -
Integration Time | 8.000 [s] :-l Peak Center Predelay [s) Isg
Peak Center Cup I Cup3 j Peak Certter Postdelay (5] |39
Integration time: The time needed to measure each individual
ion intensity of the masses 44, 45 and 46 (e.g.
8 s).
Peak Center Cup: Select the Cup for peak center (e.g. Cup 3).

Peak Center Pre Delay: ~ Waiting time between activation of reference
gas and start of peak center cycle (e.g. 60 s).

Peak Center Post Delay: Waiting time between end of peak center
cycle and start of data acquisition (e.g. 60 s).
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Peripherals tab

Instrument  Peripherals | Evaluation®C02 | Printout@C02 | Dyn Externals |

= Dual Inlet System
— Pressure Adjust
Reference Left ¢  Right & On Cup I—_l
Cup2 ¥
Number of Cycles =
yel 8 2 Dele Tl [0
Idle ti =
e time [s] [15 - Toence(m) — [ion
E¥Treeshold (B ) IO‘EB -~ Bellow / Bellow
HY Pump Time [s] |se Master | Left Y |
FV Pump Time [s] |1G
Backaround — Capillaty / Bellow
Pre Delay [s] |5

Signal up [m¥]

|

Integration Cycles |1

For details, see topic Using a Predefined Method on page 6-15.

‘H-Device

Reaction Time [s] IBD E quilibration Time [s] IEG
Transfer Time [s] ISU

Note. The above information is specific for H-Device applications.

Reaction Time: Time for the injected substance to react with
chromium (e.g. 60 s). Reaction time differs
between substances.

Water only needs 20 to 60 s to react, whereas
organic compounds need longer times, which
must be determined empirically.
Note. Valve 11 must be closed!
Transfer Time: Time for the gas to expand from the
expansion volume into the bellow (e.g. 60 s).
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Equilibration Time: Valve 11 is opened and the gas mixture
expands into the intermediate or expansion
volume (connecting metal tube plus valve
body). An equilibration time of 30 s is
recommended for 800 °C to 850 °C. For other
temperatures, this must be tested empirically.

Evaluation tab

Instrument | Peripherals ~ Evaluation@C02 I Piintout@C02 | Dyn Extemals |

i~ lon Correction Type:

{02 Santrock et al. ~|

1. Select the Ion Correction Type (e.g. “CO2 Santrock et al.”).

‘Dutlier Test

Type INone ﬂ _,

2. As Outlier test, select None or Sigma. If Sigma, specify k-fold of standard

L . >>
deviation using . See Using a Predefined Method on page 6-15.

Extended Parameters

lon Correction Location I Internal ¥ |

Standard Parameter:

Std. Name: 6 13CH2C 0 180/160
Haus2 | -39.260 -25.540

3. At Std. Name, choose a suitable Standard.

Printout tab

Instiument | Peripherals | Evaluation@C02 Printout@C02 | Dyn Externals |

Printout Templates
Single [Defauit Resukinw a
Sequence IShde Resultirw O
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WK1 Export Templates

Single I ﬂ
Sequence ] ﬂ

For details, see topic Using a Predefined Method on page 6-15.

The Method for measurements using Dual Inlet in combination with a
H-Device and an A200S Autosampler has been established. Now, either use a
predefined Sequence (see Using a Predefined Sequence on page 6-73) or
create a new Sequence (see How to Create a New Sequence on page 6-5).

Using a Predefined Sequence

1. Ifthe File Browser cannot be

seen, press the Options button. _
Options

2. Activate File Browser check box. See Figure 6-9 on page 6-9. Click OK.
3. On the File Browser, select the Sequences tab (default: Methods tab).

4. From the predefined Sequences, choose a suitable one (e.g. H Device +
A200S.seq) by double-click.

File Browser

5 Q
D:AFINNIGANMSODAT NThglobal\User\Dual Inlet S.. \Sequence
Methods ~Seauences | Resuts | Search |

Name /| Created

4 C02_zero left.seq 02/26/02 08:55:55
_‘ﬁ HD_zer 02/26/02 08:55:55
03/01/02 13:40:55
03/01/02 10:30:43

Line & i == | AS Sample | AS Method | Identifier 1 Method

1 v iv|v|1 |1 ¥| Lab. Gas H_Device + A200S.met M
2 v|v 2 =l 2 ¥| Lab. Gas H_Device + A200S. met A
3 v v 3 >3 ¥| Lab. Gas H Device + A2005.met v
4 v | v 4 >| 4 ¥ | Lab. Gas H_Device + A200S.met =
5 V|V ) &l 5 ¥| Lab. Gas H Device + A2005.met ~
5} v v 6 >l 6 ¥| Lab. Gas H Device + A2005.met v
7 V|V 7 >|7 ~| Lab. Gas H_Device + A2003. met =
8 V|V 8 ~ K ¥| Lab. Gas H_Device + A200S.met i
9 V|V 9 ~ E ¥| Lab. Gas H_Device + A200S. met ~
10 v |V 10 |10 ¥| Lab. Gas H_Device + A2005.met M
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Normally, the Sequence List needs not to be edited further. It is possible,
however, e.g. to select another Method from “Method” pulldown menu.
AS Sample: Type in the sample position in the Autosampler tray.
AS Method: Select Autosampler Method.

Identifier 1:  Edit text to identify the sample.

Method: Select IRMS Method. The Method chosen in topic
Using a Predefined Method on page 6-69 occurs as
default (“H_Device + A200S.met”).

e o

5. Press the Start button.

P

Start

6. Define parameters for:

*  Results Export

e Printout

* Sequence Scripts (See Figure 6-28 on page 6-24.)
7. Press OK to start Sequence Acquisition.
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6.10 Fundamental Procedures before

any Measurement

Before starting any acquisition make sure, the following procedures have
been performed:

1.

2
3.
4

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 Bellow 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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6.11 Handling of Results
Toolbar Commands
After the measurement has been started by | Stat | a classical acquisition
file, that is *.caf, is generated (e.g. “Acquisition-7.caf”’). The Acquisition
window opens. It contains the toolbar shown below (Figure 6-46) with the
following icons:
O ‘ = B A
Stop Default RawData Results | ReEval Rw2000 |
Figure 6-46. Toolbar of the Acquisition window
* A running Dual Inlet data acquisition can be stopped. 0
Stop
e The data are shown both in a data grid and graphically
(i.e. both in medium size). E
Default
e The graphical representation of the raw data is shown in
maximum size (i.e. without data grid).
Raw Data
e The result grid is shown in maximum size (i.e. without
graphical representation). E
Results
*  Some parameters of the Method can be changed (not the 7
Method itself). Afterwards, the recorded data are E
reevaluated using the new parameter values. ReEval
e Opens a Result Workshop Template containing the data
e.g. for preparing a printout). D
(e.g. for preparing a p ) TR
Sequence Line
Line A B[ =|[Fil +EQ Unit 1 Port | Unit 1 Bank | Identifier 1 | Method
47 v v No 5 3 water
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A particular line of the chosen Sequence is shown. It denotes the currently
measured sample.

Tabs of the Acquisition Window

The Acquisition window offers the following tabs for data interpretation:

Raw tab

Raw=CO2> | Evaluated<CO2> | Errors | Extended | Method |

Int. 44 Int.45 Int.44 Int.45 R 1Delta 1Delta 4 [beta Deta 5 [AT% 13C [%]

Sampl Sampl Standard | Standard | 45C02/44C02 |45C02/44C02 | 4BCO2/44C02 13cH2C | 180/B0O

[mV] 1 [mV] [mV] [mV] [%a] vs. [%] vs. CO2_zero | [%eo] vs. [%q] vs.

1 2 2 3 C02_zero 4 PDBE 5 V-SMOW 6
Pre 5397.264 |6239.374
1 5364022 |6294031 |5393776 |6235.185 |[1.1733790 15.024 20.507 15.347 20.495 1.128
2 5350753 |6289.017 |5390523 |6231.408 [ 1.1733782 15.038 20472 15.362 20.460 1.128
3 5355706 |6284.090 |5387.564 |6228.014 [1.1733449 15.008 20.467 15.331 20,454 1.128
4 5352053 |6279.971 |5384.796 |6224.809 [1.1733749 15,032 20.476 15.356 20.463 1.128
5 5348574 |6275926 |5382165 |6221.931 [1.1733829 15.026 20.477 15.350 20,465 1.128
B 5345251 |6272043 [5379.417 [6218645 [1.1733%60 15.025 20.473 15.348 20.460 1.128
7 5341927 |6268.162 |5376.827 |6215.697 |[1.1733896 15.033 20.478 15.357 20,466 1.128
8 5333647 |6264.314 |5374.151 [6212.760 [1.1733898 15.016 20523 15.338 20511 1.128
Figure 6-47. Raw tab

Therm

o

ELECTRON CORPORATION

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, the sample number is displayed (e.g. “Pre” and “1” to
“8”; cf. the lines of the chosen sequence). Besides, the raw data grid contains

the following columns:

1

2 Int. Standard

3

4

Int Sample

rR

rDelta

mass 44).

Each sample mass has a column of its own.

Sample intensity of a particular mass in mV (e.g.

Standard intensity of a particular mass in mV (e.g.

m/z 44). Each standard mass has a column of its own.
Raw ratio of two masses, i.e. ratio of the intensities of
these two masses (e.g. IR 45/44).
Raw Delta of two molecular masses (in %o) vs. a
secondary standard - i.e. vs. a user standard. E.g.: rDelta

[45 CO2/44 CO2] vs. CO2_zero. These values are

molecule deltas and are calculated from the raw ratios.
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5 Delta Delta value of two element isotopes (in %o) vs. a primary

standard. E.g.: Delta [13C/12C] vs V-PDB or Delta
[180/160] vs V-SMOW.

These values are element deltas and calculated from true
element sample ratios and true element standard ratios.
The true element standard ratios are read from primary
standards defined in the primary standard database.

6 At% Atomic percentage value of an isotope, e.g.: At % [13C]

or At % [180]. It is calculated from the element delta and
the corresponding absolute element ratio of the standard.

Kinds of Data in the Raw Data Grid

o e, 5382.165
. y

occur in case of intensities, i.e. in the columns Int.

Sample and Int. Standard.

A black value on a pink background is an outlier

relating to the particulars given at the 15.362

“Evaluation”tab's “Outlier Test™:

Outlier Test

Type |Sigma L] | >> I

If Sigma was selected there and specified by

.
, outliers may occur and are marked as

shown above.They only occur in case of Delta

values, e.g. Delta [13C/12C] vs. V-PDB.

Outlier Test

Type |N0ne _'J > I

If None was selected there, no outliers are
calculated at all. Therefore, no black values on a
pink background will occur.

Suppose, that outliers have occurred (i.e.the case of
Sigma). If you then decide to reevaluate these data ?ﬁ
using a changed Method (via the Method tab) Re-Eval
selecting None at the “Evaluation” tab's

“OutlierTest”, no more outliers will be calculated.

Thus, the values will turn

into normal black ones: 15.362 > 1 5362

Thermo
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* A black value on a green background is a Normal
value falling into the k-fold of s (that is, no outlier). 20.454
They only occur in case of Delta values, e.g.
Delta [13C/12C] vs.V-PDB or Delta [180/160]
vs. V-SMOW.

Evaluated tab

Raw<C02» Evalueted<C02> |Errors | Extended | Method |
o Mean |0 Std.Dev. |8 ST. Enor | Atom% | Outlier
8 13CH12C [%o] vs. PDB -2.7050 | 0.0095 0.0036 1.1083 |1
5 1804160 [%e] vs. V-SMOW | -4.2056 |0.0234 0.0095 0.1993 |2

Figure 6-48. Evaluated tab

The Delta values (d 13C/12C vs. V-PDB and d 180/160 vs. V-SMOW)
marked pink or green in the columns 5 undergo statistical analysis:

e dMean Mean of the Delta values noted in column 5

(e.g. Mean of all Delta 180/160 values in column 5).
e dStd. Dev. Standard deviation of the Delta values noted in column 5.

(e.g. Standard deviation of all Delta 180/160 values in
column 5).

e dSt. Error Standard error of the Delta values noted in column 5

(e.g. Standard error of all Delta 180/160 values in
column 5).

*  Atom-% Atomic percentage value of the heavier isotope. It is
calculated from the d Mean value (e.g. Atom-% of 13C is
calculated from d [13C/12C]).

e Qutlier Number of outliers in column 5 entering into calculation
of d Mean, d Std. Dev and d St. Error (e.g. 2).

Errors tab

Raw<CO2> | Evalusted<CO2- Erors |Exlem|ed| Method |
Number | Status | Object | Information | Script

Figure 6-49. Errors tab
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The Errors tab contains detailed information about errors that occurred during
Data Acquisition:

¢ Number consecutive number of the error (i.e. 1; 2; 3...)

e Status quality or gravidity of the error (e.g. 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 tab

Raw<CO2» | Evalusted<CO2> | Errors Extended |petnon |
Infornation

Sample Pressure:[mBar] 34.2

PeakCenter 1981

Pressure Adjustment: Left: 5517.0 Right: 5483.6

Figure 6-50. Extended tab

A measurement protocol is presented containing details about particular
results during measurement progression (e.g. results of Peak Center or
Pressure Adjustment). The kind of information depends on the selected
Configuration; e.g. different information in case of “Dual Inlet +
Microvolume” compared to “Dual Inlet + H-Device”.
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Method tab

- -1 - .
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eat Lenten(Eup; ety CenterFostdelay (5] |

Heference Refil

FurmpWier ayiime[s) Frerll e (5]

EThrestiold [mBar] | v AEmp e (5]

Figure 6-51. Method tab

For Data Reevaluation purposes, some parameters of the Method
selected prior to measurement start can be modified (mainly in the
“Peripherals” tab and the “Evaluation” tab; click the tabs in order
to determine the changeable parameters and then type in the new
corrected values). After the parameters of interest have been modified,
reevaluation of the data can be started. Therefore, press the Re-Eval button.
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6.12 Excel Export of Results

Principle of Excel Export

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 wk1 file
is created according to the rules of the wke file.

Advantages: Although measurement data are stored in one result file, the data
of every single gas type can be exported separately to an export file of their
own (e.g. multigas measurement).

Single parts of a measurement can be exported to an export file of their own
(e.g. only the Method parameters).

Some types of data can be specified further using query tabs, where export
properties are defined (e.g. peak relevant data).

Creating an Export Template

1. On the Dual Inlet window's toolbar, press the New button kB

New
Method Sequence  Action Script 2. Click Data Export and
confirm by OK.
ISL lsodat Resul Thus, a new export
Wotkshop template can be edited.

| 0K I Cancel

Figure 6-52. Creating a new export template

Thermo
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3. Four selector types can be selected.

Main Fitter |
I—|— Acquisition Modeli- [ Included Stingl —— #1_ Gas Configuration Ii
& DuallnEr & Gontifuous Flos APP'.':'I |co2 ;l
v Data Type
[v Sequence Line [V Acquistion Message [V Molecule Delta ¥ Valuated Results
[V Method Part [V Result Peak [V ElementRato [V Intensity
[V GasConfiguration [ Raw Ratio [V ElementDelta [V Environment
[V Evaluation Part [V Molecule Ratio [V Atom %
Disable All Enable &ll

Figure 6-53. Main Filter tab

The Four Selector Types for Template Creation

Selectors facilitate Excel-Export: the list of exportable data can be shortened
(see the Identifiers in the left pane). Without selectors, all exportable data are

visible.
Available Columns  filtered ) Columns to export
Identifier | Ctass Jo| | identiier | Class |
Custom Identifier Custom Identifiet =
@ SeqLine Sequence Information
@ Seqdentifier 1 Sequence Information
B Seqdentifier 2 Sequence Information
@ SeqRun D Sequence Information
@ Seq Comment Sequence Information
@ SeqMethed Sequence Information
@ Information Information Grid
@ d 3H2/2H2 Mean Evaluated Grid
@ d 3H2/2H2 Sid Dev. Evahusted Grid
@ d 3H2/2H2 ST, Enor Evahusted Grid
@ d 3H2/2H2 Atom® Evaluated Grid =]

available pool of Identifiers (columns)
Identifiers (columns) to be exported

Note. Selectors are combined by a conjunction (that is, by an AND relation).

Note. (De-)activation of Selectors can be changed during template creation.

The export columns will not be affected.

1 Acquisition Mode

Thermo
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If Acquisition Mode is activated, choose [ s

between parameters, which are only = e

relevant for Dual Inlet Acquisition and ¢ Duallnlet & Continuous Flov
those only relevant for Continuous Flow

Acquisition.

As default, both parameter types are selected, that is, no selector.
2 Included String

If Included String is activated and you type
a string (e.g. “Delta”), the entries in the left
pane (“pool”) will be selected according to
that string after pressing Apply. The
entries that match the string will be
displayed in the right pane.

3 Gas Configuration

If Gas Configuration is activated, choose a
Gas Configuration from the list (e.g. CO2).
All relevant data for this Gas Configuration IC02 ﬂ
will be shown in the right pane.

¥ Gas Configuration

4 Data Type

[V Sequence Line IV Acquisition Message [ Molecule Delta ¥ Valuated Results
[V Method Part [V Result Peak [V ElementRato [V Intensity
[V Gas Configuration [V Raw Ratio [V ElementDelta [V Environment
[V Evaluation Part [V Molecule Ratio [V Atom %
Disable All Enable All

Figure 6-54. Data Type group box

If activated, you can select according to data type. Activate one or more
selection criteria (e.g. if only “Raw Ratio” is selected, merely entries
concerning raw ratios will be displayed in the right pane). As default, all data
types are activated. Use Disable All or Enable All to ease your work with
the Data Type selector.

Individual Identifiers

In addition to selectors, drag and drop individual Identifiers to the right pane
to export them:

Thermo
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Awvallable Columns [ fitered ) Columns to export
Identiier [ Class [2] [[identiier [ Class
Custom |dentifier Custom Identifier —1 |8 d 3H2/2H2 StdDev. Evaluated Gnid
@ Seqline Sequence Information
@ Seqdentifier 1 Sequence Information
B Seqldentifier 2 Sequence Information
@ SeqRunID Sequence Information

B Seq Comment
& SeqMethod
@ Information

Information Grid

@ d 3H2/2H2 Mean Evaluated Grid
@ d 3H2/2H2 StdDev. Evaluated Grid
@ d 3H2/2H2 ST. Eror Evaluated Grid
@ d 3H2/2H2 Stom% Evaluated Grid
@ d 3H2/2H2 Outlier Evaluated Grid
@ d 2H/TH Mean Evaluated Grid
@ d 2H/H Sid.Dev. Evaluated Grid
@ d 2H/H ST. Emor Evaluated Grid
@ d 2H/1H stom% Evaluated Grid
@ d 2H/1H Outler Evaluated Grid
Ml A 290222907 Mazn Fushistad Rad ﬂ

Preview

d 3H2/2H2 Std Dev. |

Every individual identifier will appear below the
panes as a column in the wk1 Excel sheet.

Figure 6-55. Exporting individual Identifiers

Drag and drop of the Custom Identifier allows inserting a column that
contains no data. Give it a name of your own choice. Later on, you can, for
example, import data into this column. During drag and drop of the Custom
Identifier from the left to the right pane, the box shown below appears.

Insert Identifier = I

e Custom |dentifier for Export
f

IIdentiIier 1

Cancel

|

Figure 6-56. Insert Identifier dialog box

1. Type a name for the custom identifier (e.g. “Identifier 1"). Press OK.
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Available Columns [ fitered | Columns to export
Identifier | Class Identifier [ Class

‘ Custom |dentifier —— ‘ Identifier 1 Custom Identifier

@ SeqLine Sequence Information

@ Seq dentifier 1 Sequence Information

@ Seqdentifier 2 Sequence Information

@& SeqRunID Sequence Information

@ Seq Comment Sequence Information

@ SeqMethod Sequence Information

@ Information

@ d 3H2/2H2 Mean
@ d 3H2/2H2 StdDev.
@ d 3H2/2H2 ST. Enor
@ d 3H2/2H2 Atom%
@ d 3H2/2H2 Outlier
@ d 2H/1H Mean

@ d 2H/H Std.Dev.
@ d 2H/H ST. Enor
@ d 2H/1H Atom%

@ d 2H/1H Outlier

il A 2GM2/280M7 Masn

Py

[idaniior 1

Figure 6-57. Exporting Custom Identifiers

Informnation Grid
Evaluated Grid
Evaluated Grid
Evaluated Gnd
Evaluated Grid
Evaluated Grid
Evaluated Grid
Evaluated Grid
Evaluated Grid
Evaluated Grid
Evaluated Grid

Eursbistad Red

The Custom Identifier also appears as a column in the wk1 Excel sheet. To
create additional empty columns, proceed with the next Custom Identifier(s)
by repeating the steps above.

Figure 6-58. Deleting Identifiers

Available Columns ( fitered ) Columns to export
Identifier | Class [a] [dentiier | Ciass
; Custom |dentifier Custom Identifier | m Evaluated Grid
@ Seqline Sequence Infoimation MI
@ SeqIdentifier 1 Sequence Information
@ Seq Identifier 2 Sequence Information
@ SeqRunlID Sequence Information
@ Seq Comment Sequence Information
@ SeqMethod Sequence Information
@ Information Information Grid
@ d 3H2/2H2 Mean Evaluated Grid
@ d 3H2/2H2 StdDev. Evaluated Grid
@ d 3H2/2H2 ST. Enor Evaluated Grid
@ d 3H2/2H2 Atom? Evaluated Grid
@ d 3H2/2H2 Outlier Evaluated Grid
@ d 2H/MH Mean Evaluated Grid
@ d 2H/H StdDev. Evaluated Grid
@ d 2H/MH ST. Enor Evaluated Grid
@ d 2H/1H Atom Evaluated Grid
@ d 2H/1H Outier Evaluated Grid
Al A PGNP0 Mazw Eushistad Grid ﬂ
Preview

1. To remove one or more Identifiers (Custom Identifiers or other ones)
from the right pane, mark them there. Then right-click them.

2. Select Delete Identifier. See Figure 6-58.

Thermo
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3. To remove the Identifier(s) confirm by Yeodat Acquieaion

Yes.

The selected Identifier(s) will be \"‘) Delete selected Objects ?

removed from the right pane together

with the provided empty columns in the No

Excel sheet. =
Saving an Export Template
After creating an export template (i.e. a wke file) it must be g B
saved. Therefore, on the Dual Inlet window's toolbar press the 3 &

ave Bt

Save or Save As button.

Save As 2] x|

' - D:\Finnigan\SODAT NTAGlobal\Us...\\Wk1 Export Templates
|

Save jn; I ’j Wk1 Export Templates LI Ql

File name:  [Dual Inletft | Save I
Save as lype: lDataExport[*,wke] EI Cancel I

Figure 6-59. Saving an export template

1. Save the export template in the folder Wk1 Export Templates!

2. In the File Name field, type a significant name for the export template
(e.g. Dual Inlet 1).

3. Inthe Save as type field, accept the extension .wke and press Save.

Applying an Export Template

A Sequence is always exported as several samples can thus be bundled into a
single export file.

1. To apply an export template, open a new Sequence via the New 0

button.
New
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Method

DataExport

Sequence

o]

! {.}

Action Script

Isodat Result
Workshop

Cancel

Figure 6-60.

Creating a new sequence

2. Then click the Sequence Icon. Confirm by OK.

Sequence Properties

Number of Samples

o]

B =

]|

Cancel |

Figure 6-61.

3. Type your number of samples (e.g. 3). Confirm by OK.

Sequence Properties dialog box

Finnigan DELTAP!USXP

Line & | 3| ==| Identifier 1 Method

1 v vV CO2.met e
2 v v|v CO2.met >
3 v v|v CO2.met i

4. The Sequence of your choice is displayed.

5. Press the

6-88 Finnigan DELTAPSXP Operating Manual
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button.
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Options
@ Isodat Object

€@ TemplateDataSequenceHeader
~ Results

™ Auto Numerate Folder

Pre | Post ||Expou
Pre | Post “ACQ-Results
Pre I Post |]Acquisition

Export File Name

Folder Name

File Name

®

Isodat Object
@ ExcelExportFileLinkHandler

Ezport Template I

Press the

Opn ____ HEH|
Lookin: | ‘23 Wk1 Export Templates | _ﬁ‘J

File name: IDuaI Inlet 1.wke

Open

LI Cancel |

Files of type: IWk1 Export Template [*.wke)

Figure 6-62. Opening an Export Template
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8.

Finnigan DELTAP"YSXP Operating Manual

Since no export templates have
been selected yet, the Export
WKI. File box is inactive.

Press the 5 | button.

7. Since no export templates have been selected
yet, the Export Template list is empty.

Add button.

In the folder WK1 Export
Templates, select your Export
Template

(e.g. Dual Inlet 1.wke).

Press Open.
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Isodat Object
0 ExcelExportFileLinkHandler

9. Select your Export Template
I (e.g. Dual Inlet 1.wke).

Confirm by OK.

Isodat Object

@ TemplateDataSequenceHeader

10. Notice that the Export WK1 File

box has become active. Confirm by
— Results OK
I” Auto Numerate Folder .

[V Export WK1 FiIeI

[T ASCIl export (“.csv)

The options specified in the Sequence
Export File Name Pre ] Post “Emmt are now set and Data Acquisition starts.

Folder Name Pre | Post “ACQ-HesuIts |
File Name Prie | Post “Acquisition

Note. Excel Export will be performed online, that is during measurement.

This is different from a Re-evaluation, where the Excel Export takes place
offline, that is, after a measurement.
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Chapter 7
Diagnosis

7.1 Checking Performance Data
7.2 How to Start Diagnosis

7.3 Conversion to Other Gases
7.4 Heating Inlet Capillaries

7.5 Replacing Inlet Capillaries
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7.1 Checking Performance Data

Thermo Electron has developed several test routines to check the performance
data of the Finnigan DELTAP!SXP isotope ratio mass spectrometer.

For user's convenience, the program Diagnosis covering these test routines is
included in the supplied version of ISODAT NT. 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 (see topic Principle of Focusing on
page 1-43 about how to focus the Ion Source).

The program Diagnosis contains the following test routines:
1. Absolute Sensitivity

Abundance

Amplifier Test

Compression Factor

Linearity

Peak Flatness

Relative Sensitivity

Resolution

Y ©® N kWD

Signal Stability

—_
=]

. 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.

Thermo
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7.2 How to Start Diagnosis

1. Start ISODAT NT by
double-clicking the icon on your -

desktop. Isodat NT

2. Double-click the Diagnosis icon.
|?§i

Diagnosis

File New E3

Absalute LGIRLERNS  Amplifier Test 3. Mark the test routine to
Sensitivity be performed
i . ! (e.g. “Abundance”).
Compression Linearty  Peak Flatness
Factor |

¢ € ¥

Relativ Resolution  Signal Stability LI

C anmeitivsibin
[ ok ] cance |

4. Press OK.

Absolute Sensitivity

Note. Testing Absolute Sensitivity requires a Dual Inlet system.

Absolute Sensitivity is defined as the number of molecules needed to generate
an ion, which is then registered at the collector (e.g. one ion of m/z 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 pl.

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.

Thermo
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Positively charged ions are produced in the ion source by electron
bombardment. This electron impact (EI) ionization is described by:

AB+e — AB" +2¢ (ionization)

) . )
AB+e¢ > A +B+2e (ionization and dissociation)

Definition of Absolute Sensitivity 4S:

AS = As (molecules / ion)
Tion
where:
As: sample gas consumption
Nijon:  number of detected ions

The number of consumed sample molecules # is calculated via the ideal gas
law:

pxv=nxRxT
where:
R universal gas constant
T: temperature
p: pressure
n number of sample molecules
V. volume (here 250 pl)

The amount of detected ions #;,, in the collector cup can be calculated via the
electrons needed to neutralize the positive ions:

2

Q= I[dt

7

where:
0: charge
I intensity

To Test this Parameter

1. Measurement starts with a determination of pressure and intensity.

2. 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.

Thermo

Finnigan DELTAP'USXP Operating Manual ELECTRON CORPORATION




Diagnosis
How to Start Diagnosis

Finnigan DELTAPIUSXp

3. The ion current is measured for the preset time.

Note. Absolute Sensitivity should be about 1500 molecules CO, per mass 44
at the collector cup.

Testing Absolute Sensitivity

S

1. Click on the Absolute
Sensitivity icon.

Compression
Factor

Amplifier Test

Press OK.

Absolute Sensitivity

b = QL A
Stat  Slop Info  Options
@ BMCup3Massd4  [ECupdMasz45  ECup5Massdb
100
0
&0
40
P %
£ 0
T 20
a4 .40
.60
-80
=100 T T T T T T T T T
50 100 150 200 250 300 350 400 450 500
Clock [sec)
Mal. in Pseudo Vo | ----- Intensity Inteqral
Mal. consumed Number of lons
Total Int. Time [s] Absolute Sensitivit | -----
Resistor [Ohm] |- | ]
@ 7
Figure 7-1.  Absolute Sensitivity window
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2. On “Window” toolbar, the Ab
solute Sensitivity icon becomes
visible.

3. Press the Options button.

4. Accept the defaults or from the
pulldown menus, enter a value for
Stop [s] and choose a value for
Delay between 100 ms and 20000
ms from the list.

Absolute S..|

A

Options |

Configuration
Integration Time [ms) m
Stat V] 5000
Stop [s]
Minimum Intensity [m¥] [2500

Channel :
Delay [ms] I—_ISDUD =
I- Fress Sdilisti arusl

In Advanced Mode, all values can be edited:

* Integration time in ms

e Start Intensity value (“Start [mV]”)

*  Minimum Intensity [mV]

*  Channel: a recording channel consists of an amplifier, a
voltage-frequency (VF) converter and a counter.

*  Press Adjust Manual

Activate it, if you wish to adjust pressure and peak center manually (if
it is activated, you are requested to adjust to e.g. 8000 mV manually).

5. Finally, click OK.
6. Press the Start button.

P

Start

7. Testing starts with a Peak Center on the selected cup, e.g. m/z 45, Cup 3.
The bellow is reduced stepwise until the start level intensity
(e.g. 8000 mV) is reached. Then, intensity and pressure are measured for

the preset time (e.g. 500 s).

7-6 Finnigan DELTAPSXP Operating Manual
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Peak Comer..

~ Standard Peak Center
Channel: Cup 3 Macro:  Peak Center
Pass 1
@ @Mass 4400[C2] [EMass 4500[C3] @ Mass 46.00([C4]
2 10000 193750
) G
I / \\_
:Q; \ /'f \\\
E‘ By Ny

1 T T T T L]
1700 1200 1900 2000 2100 2200 2300
ScaleHw [Steps]

@ @Mass 44.00(C2)

W Mas: 45.00([C3]

2 Mass 46.00 [C4)

2 10000

& S e

- \\,\

£ //

= / b

o

2 / LY

= 0 -~ .,

= T T T T T T

= 1700 1200 1900 2000 2100 2200

ScaleHw [Steps]

2300

@ Absolute Sensitivity

Diagnosis

How to Start Diagnosis

P B @D A
| Stet Sl Info  Optiore
% ECp2M=s i M Cup 3 Masz 45 BECup 4 Mass 26
14000
12000
40000,
e
<
— —
% 2000 s g
g —-_________ "“—h...__‘_“_ﬂ__k -
5 o —_— T
2000
o
T T T T T 1 T T T
50 100 150 200 250 00 350 00 450
Clock [suc]
Mol in Pssudo Val. 0.146e+018 Intensity Intagral 2712
Mol consumed 62.175e+015 Number of lons 56.4242+012
Total Int. Time [s] 454 Abzolute Sansitivity 1456
Resistor [Ohm] 0 300e+009
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9. Press the Info button.
@
Info

10. Original measurement and regression line are shown.

Measure Informations

Graphik I

Q O,
[J Regression Line WM Orginal

8000 -

TO00 — ‘\\“'\_

G000
S000 —
4000 — B

1 1 1 1 11
100 200 300 400 500

11. When closing the “Absolute Sensitivity” window you are asked, whether
to save the changes.

Diagnosis | x|

/

!,.-"!' Save changes to absolute Sensitivity?

Yes No [ Cancel |

Figure 7-2.  Conformation dialog box for Absolute Sensitivity

Abundance

Abundance denotes the contribution of a mass to a neighbor mass (e.g. the
amount of ions for m/z 44 falling into m/z 45 cup). Thus, the intensity of a
mass (e.g. m/z 44) is compared to the intensity of the neighboring peak
(e.g. m/z 45).

In case of CO,, divide the amount of ion current of mass 44 falling into the
m/z 45 cup by the ion current of m/z 44 into the m/z 44 cup.

Measured as ratio of two ion currents it is dimensionless and quoted in % or
ppm. It should not exceed 2* 10" for a DELTAP™XP 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
measurement starts.

Thermo
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To Test this Parameter

L.

Signal height (that is, intensity) on m/z 44 is determined in the
appropriate collector cup (e.g. Cup 3).

The background signal on m/z 45 is measured (that is, electronic noise
with no gas) from m/z 44 to m/z 45.5.

With CO, as sample gas the magnetic field is scanned from m/z 44 to
m/z 45.5, and the intensities are measured on the neighboring cup of
m/z 45 (e.g. Cup 4, with bigger resistor value in order to keep the signal
in the detection range).

Extrapolate the abundance (of m/z 44 onto m/z 45) from the signal to the
left and to the right of m/z 45 peak.

Calculate the abundance as described above.

Sources of Error

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.

Testing Abundance

L.

Click on the Abundance Icon and press OK (or double-click the Icon).

File New |

E ¥ &

Absolute

Sensitivity
Amplifier Test Compression

Factor

NG |

[ ok | cancel |

2. The left window detects mass 44 ions in the correct cup. The right

window detects mass 44 ions in the neighbor cup (i.e. cup of mass 45).
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& Abundance -10] x|
IO
Stat  Ziop | FPecalc | Info Opfions
% [Cup 3 Mass 44 E Cup 4 Mass 45 % [Cup 3Mass 44 ECup 4 Mass 45
4100 100
80 804
60 60
£ @ E
g 20 E 20
e 0 = 04
§ §
e £
£ 50 = .80
-80 504
-100 - -100 =
45.0 450
hass [Dalton] Mass [Dalton]
Slope
s ..
Intensity
Abundance |
= /

Figure 7-3.  Abundance window

3. On the “Window” toolbar, the

Abundance Icon becomes visible. '{b/
’Abundancel
4. Press the Options button. >
Options |

5. Accept the defaults, or type

. Configuration
appropriate values for “Press 2

Adjust [mV]” and “Peak Width Integration Time [ms)
[Dalton]™. Start [Dalton]
The selected cup for the Stop [Dalton]

Abundance test is connected with
the indicated recording channel

Step [Dalton] | 0.010

(e.g. choose channel 2 from the Channel 2 =]
pulldown list). Delay [ms] [so00 =]
Choose a “Delay [ms]” value Press Adjust V] [3000
between 100 ms and 20000 ms. Peak Parameter 5 [
The measurf:ment start will be Peak Width [Dalton] ﬂm ﬂ
delayed by it. s

Adiustianus

Thermo
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In Standard Mode, the inactive, that is gray, variables cannot be edited.
The Advanced Mode allows experienced users to set them all:

* the start mass for the magnet field scan (“Start [Dalton]”),
* the end mass, where the magnet stops scanning (“Stop [Dalton]”)
* the step width for the magnet scan (“Step [Dalton]”)

* the “Adjust Manual” check box - if it is activated, signal intensity and
peak center must be performed manually.

6. Finally, click OK.

7. Start the Abundance test by the

Start button. b
Start

8. Testing starts with a Peak Center on the selected cup (e.g. mass 45,
cup 3).

9. It might be helpful to activate the Advanced Mode, press the Options
button and enhance the interval between “Start” and “Stop” values (i.e.
decrease “Start” and increase “Stop” values).

i Standard Peak Center

Channel: Cup 3 Macro:  Peak Center

Pasz 1

® GMass 4400(C2] MMass 4500[C3] © Mass 46.00 [C4)

2 8000/ 1037 50

e e

= 60004 %

- A \

= 40004 /

% 2000 /

; g T S ] T T l}*_ 1

£ 1700 1800 1900 2000 2100 2200 2300

SoaleHy [Steps]

o o O LTI

Pass 2
@ @Mass 44.00[C2] MMass 45.00(C3] S Mass 46.00[C4]

& =000 e ——

T 6000 / N

= \\

-_E_E 4000 \

S 20004 .

5 1] ~ N

% 1 I ] I L] 1

= 1700 1800 1900 2000 2100 2200 2300
ScaleHv [Steps]

Thermo

ELECTRON CORPORATION Finnigan DELTAPSXP Operating Manual 7-11




Diagnosis
How to Start Diagnosis

7-12

Finnigan DELTAP!USXP

10. Values for Abundance, Intensity, dU and slope are displayed.

4 Abundance |- O] x]
» = Q A
| Start  Sic Fecalc | Info  Oplions
© ECup 2 Mass 44 M Cup 3 Mass 45 ECup 4 Mas: 46 @ ECup 2 Mass 44 M Cup 3 Mazs 45 B Cup 4 Mass 46
100°
20
40000
&0
50, B000
g » 3
- -
T T
= —_— 2 6000
= jl] e ———————— e
2 2
3 -
2 2
E £ 000
40
2o 2000
&0,
-100 o
P P e T P e e e
440447 448 4904504951952 453 454 40447 448940 450451 952 952 45.4
Mass [Datton] hass [Dalton]
Slope
au
Intensity |
Abundange |-
@ 7

11. When closing the “Abundance” window you are asked whether to save
the changes.

Diagnosis | x|

Save changes to Abundance?

Yes No | Cancel |

Amplifier Test

The Amplifier Test (formerly called UFC-Test) checks the ion detection
performance of the IRMS with no ions present. It thus informs about the
background noise of electronic devices.

The amplifier baseline must be determined without an interfering signal.
Thus, the ion source is switched off before measurement starts (i.e. 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

1. Click the Amplifier Test Icon and press OK (or double-click the Icon).

Thermo
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FieNew &
E  # B

Absolute Abundance
Sensitivity

€ ¥ i

Amplifier Test Compression
Factor

NG =l

[ ok | concel |

2.  Wait, while the available Gas Configurations are scanned.

=@ Scan available Gas Configurations...

5 Amplifier Test
[ » = &
| Stat  Stoo | Options
@ [Cup2Mass 44 M Cup 3Mass 45 [ Cup 4 Mas: 45
20
1.5
1.0
Z
g o5
£ oo
E .5,
1.0
1.5
T T T ¥ L}
80 100 150 200 2650 300
Clock fsad
> —————————————————————————————————=
Cup Cup 1 Cup 2 Cup 3 Cup 4 Cup B
Mass
Std Deviation [r
tean Intensity [
Resistor [Ohm] il i Il B )
@ 4

Figure 7-4.  Amplifier Test window

3. On the “Window” toolbar, the

Amplifier button becomes visible. *
Amplifier ..

Thermo
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4. Press the Options button. T
|

Options |

5. With the exception of Delay, all
parameters are preset and not

Configuration

changeable in Standard Mode. Integration Time [ms] |1-"s|'a|'| ¥ |
¢  The Advanced Mode allows Scan Time [s] |;:i_' 0

experienced users to modify Delay [ms] Iﬁmﬂ =

all parameters. -

Cycles . 300

*  Accept the default value of

Integration Time (in ms). = X8

. . : CupNo. 2

* Scan Time (in s) denotes the : EEE Nz. 3

duration of the scan. _ Cup No. 4
*  The measurement start is B I_::z —_—

. up No.
delayed by the displayed Cup No. B

default value of Delay time (in
ms). Accept it, or from the
pulldown menu, select a
suitable value between 100 ms
and 35000 ms.

Note. In one of the next versions, the process will be simplified: all
amplifiers can then be measured using one single Scan.

Cycles denotes the number of measurements. The intensities of the channel
are measured for indicated cycles with a definite cycle time.

6. Finally, press OK.
7. Press the Start button.

P

Start
8. Switch off High Voltage (on the —
Focus bar). Then press OK. Ampllf'er Test x|
r\‘i) High Voltage should be off |

0K I | Cancel I

Thermo
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9. The amplifiers of the cups
activated in step 5 are being
tested, e.g. cup 1, mass 2, brown Irteqration Time (ms] [1000 |+

and cup 8, mass 3, green. Scan Time[s] IT
10. If you press the Options button : :
during measurement, a green -
arrow informs you about what is |
currently done.

Configuration

=X N2
Cup No. 2
e Lyp Nio, 3

- Cup No. 4

Tl* H2

11. The correspondent intensity vs. time diagram is shown.

s Amplifier Test [_ O] x]

b | A
stet Stop: | Dptions

@ ECup2ias:?8 EHCup3Maee?3  ECup 4 Mass 30

10000

80001 —

Gan0

2=n [Intensity]

<4000

000

o

= . . 1

50 100 150 200 250 200
Clodk [seq]

Cup Cup 1 Cup 2 Cup 3 Cup 4 Cup B
Mass

Std Deviation [r
Mean Intensity [
Resistor [Ohm]

@ 4
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12. 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.

i = ‘ A
“o | Options

Finnigan DELTAP!USXP

& WCuplMass? ECup BMase 3

10000

N

g

T T T
=0 100 150 200 250

Clock [sae]

00

Cup Cup 1 Cup 2 GCup 3 Cup 4 Gup €
Mass Z8 29
Std Deviation [r 15.667 18,439
Msan Intansity [ 6738 7758
Resistor [Ohm] 0.300e+009 20.000e+009 100.000e+009
@

13. The procedure is repeated for the other masses.

14. When closing the “Amplifier Test” window you are asked, whether to

save the changes.

Diagnosis £3

;!5 Save changes to Amplifier Test?

Yes No | Cancel |

Compression Factor

Note. Testing Compression Factor requires a Dual Inlet system.

Thermo
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The Compression Factor, formerly called Pressure Ratio, is defined as
intensity ratio and is thus dimensionless [mV/mV]:

Int
Comp = —end

[71 t&tﬂrt

where:
Int,,,;: Intensity at the end of measurement

Inty,,. Intensity at measurement start

The Compression Factor determines the dynamic range of the two bellows
informing about their tightness and linearity. The ion signal (i.e. intensity) is
measured at different bellow compressions: an intensity vs. volume diagram
results. The standard deviation around the signal's mean is calculated.

Note. The bellows must be calibrated before performing the test.

To test this parameter, the peak intensity for a mass (e.g. m/z 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 (e.g. 200 mV) serves as starting point of the measurement. The
signal for the bellow 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.

Testing the Compression Factor

File New |

E « -
Absolute Abundance
Sensitivity
@ @ 1. Click on Compression
Amplifier Test Compression Factor Icon and press OK

Factor

(or double-click it).

NG =l

| 0K I Cancel |

Thermo
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¥ Compression Factor _ O] x|
2 = @ A
Stat  Sfap | Info  Options

© M Cup 3 Mass 44 B Cup 4 Mass 45 B Cup 5 Mass 46

s

Intensity [mi]
888888883388

T T
10 20 30 40 S50 60 70 80 S0 100
Volumen [%]

| Intensity Compression Ratio [— |

@ | >
2. On the “Window” toolbar, the
Compression Factor Icon becomes 'Q/’
visible. Compressio..

3. Press the Options button. T

Options |
4. In Standard Mode, you are only
able to select a channel from the Configuration k=
pulldown menu. Integration Time [ms] |1E:|j||j - I
In Advanced Mode, also the other = g |_
5 ps 10
variables can be edited:
Delay [ms] 30000 '+
* Integration time [ms],
Channel
*  Steps: the volume of the
bellows is varied step-wise,
e.g. in 10 steps,

* Delay [ms]: the measurement
start is delayed by the
displayed value.

5. Finally, press OK.

Thermo
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How to Start

6. Press the Start button. b

Start

Diagnosis
Diagnosis

7. Testing starts with a Peak Center for the first bellow (e.g. Sample).

Thermo

ELECTRON CORPORATION

Standard Peak Center
Channel: Cup 3 Macro:  Peak Center

Pass 1
@ @Mass 4400[C2] MEMass 4500[C3] € Mass 46.00 [C4]

200 1937.50
600
400

5

T T T T T T
1700 1800 1900 2000 2100 2200 2300
ScaleHv [Steps]

Intensity [Steps]

1=

Pass 2
@ GMass 4400[C2] MHMass 4500[C3]  Mass 46.00 [C4]

800
600

400

200
N

Intensity [Steps]

T T T T T T
1700 1800 1900 2000 2100 2200 2300
ScaleHv [Steps]

Cancel

volume change of the bellows (for the different masses).

When the Peak Center is finished, signal intensity is shown during the

Finally, the Intensity-Compression ratio is calculated for the first bellow,

e.g. Sample.

Finnigan DELTAP"YSXP Operating Manual
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@ Compression Factor |_ (O] x|

b m [ D A
Stat o5 | Info Options |
@ [ Cup 2Mass 44 M Cup 3 Mass 45 B Cup 4 Mass 46
10000
130001,
1zo00]
\-\
gmﬂw R
4000
2000
n L}
10 a0 o an a0 1] riil B0 a0 100
Volumen [%]
[Intensity Compression Ratio [1.15.595835 |

@

9. The procedure is repeated for the second bellow (e.g. Standard): a Peak
Center is performed.

[~ Standard Peak Center
Channel Cup 3

Macra:  Peak Center

® @ Mass 44.00[C2)

W Mass 45.00 [C3]

@ Mass 46.00 [C4)

200
G000

a00d,
2004 |

Intensity [Steps)

a

1937 40

Finnigan DELTAP'YSXP Operating Manual

1700 1800 4900 2000 2400 2200 2300
ScaleHwv [Steps]
AR ERREEREENERENEERNEERNEERNNEENNEEN NN ENNENENNNENNNNRNNNERRREENR

Pass 2

@ Mass 44.00(C2]
200
600 = =

400 N
200 P N

BMass 45.00[C3] € Mass 46.00 [C4]

Intensity [Steps]

= T T T T T
1700 1800 1900 2000 2100 2200 2300
ScaleHv [Steps]
(TIT1]] 11
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10. The procedure is repeated for the second bellow (e.g. Standard).

When the Peak Center is finished, an Intensity vs. Volume diagram for the
different masses is shown. Finally, the Intensity Compression ratio is
calculated for the second bellow (e.g. Standard).

@ Compressionfactor _________________HEmE|
p mH D A
Stat Gloo Info  Options |
@ MCp2Mazsdd MCupIMasdd  ECuwpAMasdb
16000
14000
12000
10000 -"k'“‘ %
£ poon \\
6000 N
4000
e |
4 :
T T T ¥ L T L T T
10 20 0 a0 £0 €0 70 £0 a0 100
YVolumen [%]
-
| Intensity Compression Ratio [ 1.16.530832. |
P

11. When closing the “Compression Factor” window you are asked, whether
to save the changes.

Diagnosis £3

Save changes to Compression Factor?

Yes No | Cancel |

Linearity

At Linearity test, synonymously called Ratio Linearity, over a range of
varying signals, signal linearity is checked vs. beam intensity (i.e. 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 [%o/V]. The ratios are monitored between2 Vand 8 Vin 1 V
steps. For each data point, the background is subtracted.

Source of error: Resistor values must be configured correctly.
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Testing Linearity

File New ]|
Amplifier Test Compression
Factor
@ @ 1. Click the Linearity Icon
Peak Flatness and press OK
(or double-click it).

¥ Linearity H[=] E3
b = ‘ @ A
Stat  Stop Info  Options

@ MMass45/44 Bl Mass 46 / 44

2.
0

Ratio

T T T T
2000 4000 S000 6000 7000

Intensity [my]
@ [MCup 3 Mass 44 [ Cup 4 Mass 45 B Cup 5 Mass 46
-; 100
: 0.
2 .100
- | LI | I | || || | I
= 0510152025 3035 40 4550
Linearity [ %o/ V] | -
Linearity [ %o /V] | -
@ | 4
2. On the “Window” toolbar, the — ;, —
Linearity Icon becomes visible. N
Linearity
3. Press the Options button. =~
Options |
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4. From the pulldown menus select:

Configuration | X|
e achannel and a value

between 100 ms and Integration Time [ms]
20000 ms for “Delay [ms]”. Start [mV] >000

The other variables are preset in Stop [miv] 7000
Standard Mode (to be accepted), —
but editable in Advanced Mode: Step [mV] e

* Integration time [ms], Start Vwindow [mv] 100
[mV], Stop [mV] Step width Adjust Channel
[mV], V-Window [mV]

*  Adjust Manual:
activate it, if the intensities
(that is, voltage steps) 0
between 2 V and 8 V are to
be set manually.

5. Press the Start button.

2000 |+

Delay [ms] 0000 =
& Adiust anual

IREMEEEE

P

Start

6. Testing starts with a Peak Center on cup 3 as the narrow cup. If no peak
could be found, the measurement will be terminated.

(S!andard Peak Center

Channel: Cup 3 Macro:  Peak Center
Pass 1
® @Mass 44.00[C2] MMass 45.00(C3] ©Mass 46.00 [C4]
1887 .50

o= N W bHO

Integration Unit [Stefp

T T T T T T
1700 1800 1900 2000 2100 2200 2300
ScaleHy [Steps]

@ @Mass 44.00[C2) BMass 4500[C3) € Mass 46.00[C4]

=2 N W bHO

Integration Unit [Step

1 1 1 L L 1
1700 12800 1900 2000 2100 2200 2300
ScaleHy [Steps]
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7. Two linearity values [%0/V] are calculated: one for mass 45/44 and one
for mass 46/44.

Note. Linearity must be less than 0.06 %o/V!

@ Linearity | _ (O] x|
SN i
Stat  Slop Info  Options
@ EMasz 45/ 44 MMass 46 / 44
1
2
«
1]
T T T T
3000 5000 7000

@ [Cup2Mass 44 M Cup 3 Mass 45 [ Cup 4 Mass 46

Intansity (mv]

Linearity [ %o /% ] [Trace Mass 45 /44 | -0.108e-000

Linearity [ % /% ] [Trace Mass 46 /44 | -7.157e-003

8. Press the Info button.

2
Info

9. Mean and slope values are displayed.

Graphik |
Q QO

B Orginal Mass 45 /44 [ Reg.Line Mass 45/ £

1.400 =Nean 1158
1.350 —Slope:-0.000
1.200 an :1.403

1 250 Slope:-0.000
1.200
L= I ) | | 1"
2000 3000 4000 5000 G000 7000
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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 (e.g. for a CO,-peak at m/z 45 at Cup 2).

Two results are obtained:
* Maximal intensity deviation divided by the intensity

*  Slope of the regression line [1/Da]

Differences to ISODAT Old

Slope of the Regression Line as Additional Result

Dividing System Stability by this slope yields a measure for Signal Stability
with respect to high voltage or magnet current instabilities.

It is complementary to the Diagnosis parameter Signal Stability which is also
sensitive to emission fluctuations.

Parameterized Mass Range

In ISODAT Old, a certain proportion of the peak top (30%) is used instead of
a parameterized mass range.

However, to know how much the measurement is affected by a certain system
drift, remember that this is a proportion of mass scale rather than of cup
width. The default mass range is set in such a way that the final result is
comparable to the one of ISODAT Old using a typical cup width.
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Testing Peak Flatness

File New ]|

7-26

&

Relativ Sensitivity

\

Resolution

{

{4 Peak Flatness

> =

Start

@ A

Info  Options

[ SMPMTET Test COMpPTESSIOoN =
Factor _I
@ @ Click on the Peak Flatness
Linearity Peak Flatness

Icon and press OK

(or double-click it).

i1 3|

@ Cup 3 Mass 44

B Cup 4 Mass 45

@ [ Cup 3 Mass 44

B Cup 4 Mass 45

100

Intigration Unit [m\/]
o

g

U
45.0
Mass [Dalton]

Intigration Unit [m\/]

100

(=]

-100

I
45.0
Mass [Dalton]

Peak Flatness

Normalized Slope [1/Dalton]

Peak Width [Dalton]

@

Figure 7-5.

2. On the “Window” toolbar, the
Peak Flatness Icon becomes
visible.

3. Press the Options button.

Finnigan DELTAP'YSXP Operating Manual

Peak Flatness window

©

PeakaIatn..

2 |

Options |
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Accept the defaults or from the
pulldown menus, select a Channel
and a Delay value between 100 ms
and 20000 ms.

a. Accept the default, or choose
an appropriate Peak Width
value by the < or > buttons.

If you simply want to accept
the Peak Detection parameters
without a glance, do not press
the Peak Parameter button.
Instead, click OK.

Configuration | X

Integration Time [ms] ]251] - I

Start [Dalton] W
Stop [Dalton) [s5500
Step [Dalton] W
Channel m
Delay [ms] m
Peak Parameter

Peak Width [Dalton] | 015 i|

Dkl

5. However, as a sophisticated user, you may want to look at the Peak
Detection parameters. To do so, press the Peak Parameter button.

Options %]

Isodat Object

)' 4 PeakDetectionParameter

Threshold [rm] [
Slope [my/s] [
Width [5] o
Min Height [mv] I
Min Valley Height (%) ]30—
Smoathing On 7

Center Determination Height [%]

fr——

Cancel |

Change the values
according to your needs.

Then click OK.

Thermo

ELECTRON CORPORATION

Press the Start button.

P

Start

Testing starts with a Peak Center on the selected cup (e.g. mass 45,
cup 3). If no peak can be found, the measurement will be stopped. In this

case, press Cancel to proceed.
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[~ Standard Peak Center

Channel Cup 3 Macro:  Peak Center
Pass 1
@ OMass 44.00[C2) MAMass 4500[C3] € Mass 46.00 [C4)
E 000 o 1937 50 &
) &
i 4000 r Ve \\

< 20004 4
E e \ 1 !_ﬂ/’j/l T 1 l\.\ = 1

1700 1800 1900 2000 2400 2200 2300

ScaleHv [Steps]

Pass 2
® @Mass 44.00[C2] MAMass 4500(C3] € Mass 46.00 [C4]
2 5000 =
i e
i 4000 / b
= / %%
£ 2000/ / N
e s o0 |
1700 1800 1000 2000 2100 2200

ScaleHv [Steps]

Cancel

2300

S Peak Flatness [_ O] x]
b = ® A
Start f Recalc | Info  Options
@ ECup2Mass44  MCup3MassdS  [@Cupd|! @ ECupZMazzdd  MCup3Maszd5  [ECupdl
2000 7000
70004 8000
E 6000 7 5000
£ 5000 B oo
£ 4000 £
= § 3000
2 3000 E
= 2000 2000
1000 ! 1000
o 2 o |
T T T T T T T T T 1 T T T T T T T T
44.644.744.244.095 045,145 245 345 .4 44.844.7 44.844.045.045.195.245.345.4
Mass [Dalton] ScaleHv [Steps]
Feak Flatness
Normalized Slope [1/Dalton]
Peak Width [Dalton]
) 4
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8. A Peak Center for Energy Correction is performed.

If no Peak Center can be found, the measurement will be stopped.

In this case, press Cancel to proceed.

(- Energie Correction Peak Center
Channet Cup 3 Macro:  Peak Center

Pass 1
@ @Mass 44.03[C2] MEMass 45.03(C3]

@ Mass 46.03 [C4]

g oo 190950 _
2 -~ S
9. 3000 / o
i \ / b
£ 20000} P "
= o] \ =t o
T T T T T T T
1600 1700 1800 1800 2000 2100 2200
ScaleHy [Steps]
O OO T LTI 8

@ @Mass 44.03(C2)

W Mass 45.03 [C3]

€ Mass 46.03 [C4]

Intensity [Steps]

- 8 8

T
1200
ScaleHy [Steps]

T T
AG00 700

T T
1900 2000

9. Values for Peak Flatness, normalized slope [Da’l] and Peak Width [Da]

are calculated.

[GPeak Flomess T mm |
P = 4 A

Start Recalc | Info  Options
@ BCup2Mass44  EECup3Massd5 [ECupdl @ BEICup2Mass44  ECup3Mass45  ECupd|

2000 7000 -

7000 BO00
s 8000 _ 500
= 5000 &
£ @, 4000
= 4000 £
& £ 2000
5 so00 E
= 2000 zind

1000 1000

6 J , :
i e 0 4 -
T T T T T T T T T I T T T T T T T T
44.644.744.844.045,095.145.235.395.4 44,844.7 44.844.9.95.036.135 245.345.4
Mass [Dalton] ScaleHv [Steps]
Peak Flatness 0.024e-000
Mormalized Slope [1/Dalton] 0.043-000
Peak Width [Dalton] 0.150
@ 4
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10. Press the Graphic tab to view relevant data.

Measure Informations

Graphik Graphikzl

QO
B Mass Scan 1 O Mass Scan 2 B Mean Sca

5782

5000 y AR
4000 y
3000 4 L)
2000 Vi W
1000 # L
N I I I I I I 11
445 445 %0 4.3 455

11. Press the Graphic 2 tab to view relevant data.

Measure Informations
Graphik | Graphik 2 |
Q
[ Complete M Peak Plateau

geee TMin 5529868
qppp _Max (5663 654
3000 Mean :5629 727/
2000 ]0pa:239.?5§"
1000 —Flatness:0.074
oxmali;ad'Sane:U.qtl | . ——.. c J
44.6 44.8 45.0 452 45.4

"y

12. When closing the “Peak Flatness” window you are asked whether to save
the changes.

Diagnosis | x|

y
A | Save changes to Peak Flatness?

-

Yes No

Cancel |
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Relative Sensitivity

Relative Sensitivity (S,e) describes the dependency of signal intensity (i.e. ion
current) on the ion source pressure and is thus given in A/mbar:

s . 1L 1uU
k069" p" R
where:
U: voltage measured at amplifier of collector cup (e.g. Cup 3, m/z 44)
R: resistor value (e.g. 3*108 Q for m/z 44). This value is the same for N,

and CO, as reference gases. It must be changed in special cases only.

A p:  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 (i.e. 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.

After a cycle of e.g. 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 (i.e. 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.

Sources of Error

* Resistor values must be configured correctly.

* Relative Sensitivity depends on the accuracy of the high vacuum pressure
gauge's accuracy, which is limited.

Testing Relative Sensitivity

1. Click the Relative Sensitivity Icon and press OK (or double-click it).
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File New | x|

- L
Linearity Peak Flatness ﬂ

Relativ Sensitivity Resolution

€ ¥

Signal Stabiity  System Stabilty =i

| 0K I Cancel

2. The cups with the corresponding masses and resistor values are shown.

& Relativ Sensitivity (=1 E3
b = ‘ @ A
Stat  Slop Info  Options
Cup 3 Cup 4 Cup5
Mass [Dalton] 44 45 46
Resistar [Ohm] 0.300e+009 30.000e-+009 100.000e+009

Cycle # [A/mBar]
Cycle # [A/mBar]
Cycle #3 [A/mBar]
Mean Value [A/mE

@ 7

Figure 7-6.  Relative Sensitive window

3. On the “Window” toolbar, the
Relative Sensitivity Icon &
becomes visible. Relativ Se..
4. Press the Options button. =~
Options

Thermo
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4 Relativ Sensitivity

5. Press OK.

Experienced users can change
the values via the Advanced

Mode.

6. Click the Start button.

Configuration | X|

Cycles
Delay [ms]

Correction factor

Diagnosis
How to Start Diagnosis

|'E'. v I
I‘Sl]lju:l - |

| 0.690000

P

Start

7. For each cup, the values of three cycles and their mean are displayed.

b N ‘ @D A

Statt  “iop | Info  Options
Cup 2 Cup 3 Cup 4

Mass [Dalton] 44 45 46
Resistor [Ohm)] 0.300e-+009 30.000e+009 100.000e+003
Cycle #1 [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 1.690e-003
Mean Value [A/mBar] 0.208e-000 2.768e-003 1.548e-003

Thermo
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8. When closing the “Relative Sensitivity” window, you are asked whether
to save the changes.

Diagnosis 3

;
/!5 Save changes to Relativ Sensitivity?

Yes

No I

Cancel |

Resolution

Resolution describes the masses, which can be separated from each other (i.e.
the minimal relative distance between two masses, which can be resolved).
Different definitions of resolution are used in mass spectrometry.

The 10% valley definition, commonly used for double focusing sector field
mass spectrometers, means:
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R=miAm

m
i i

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 as

*  Mass divided by the peak width (in Dalton) at 5% of peak height.

According to the 10% valley definition, it is dimensionless (given in m/Am):

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.

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
R =
Amx

N

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);
m/z 45 is used.

Thermo
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Example

For a resolution of 88 and m/z 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
m/z 44 and m/z 45 are determined and Resolution is calculated.

Testing Resolution

File New |

Linearity Peak Flatness ;I

@ @ 1. Click on the Resolution

Icon and press OK
Relativ Sensitivity p

€ ¥

Signal Stability ~ System Stability -

[ ok | conce |

(or double-click the Icon).

_ Resolution _ H[= .

b m | [ ‘ @ A
Stat  Stop | ¢ Info  Options
@ [Cup 3 Mass 44 [E Cup 4 Mass 45 W Cup 5 Mass 46
£ 100
5
-
f -100

445 448 450 452 454 466 468 460 462 6.4
Mass [Dalton]

Peak Distance [Dalton]

Peak Width at 10% Height [Dalton] | -----

Resolution i

@ | ‘ 7

Figure 7-7.  Resolution window
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2. On the “Window” toolbar, the

Resolution Icon becomes visible.

3. Press the Options button.

4. Accept the defaults or from the
pulldown menus, select a
Channel and a Delay value
between 100 ms and 20000 ms.

a. Ifyou simply want to accept
the Peak Detection
parameters without a glance,
do not press the Set button.
Instead, click OK.

Resolution)

NP

A

Options |

Configuration | X]
Integration Time [ms] ] 250 v I

Start [Dalton] [s4500
Stop [Dalton] 46500

Step [Dalton] W
Channel m
Delay [ms] [s000 ]

Peak Parameter Set
I= | Single Peak

5. However, as a sophisticated user, you may want to look at the Peak
Detection parameters. To do so, press the Set button.

Options %]

Isodat Object

Threshold [rm] [
Slope [my/s] [
Width [5] o
Min Height [mv] I
Min Valley Height (%) ]su—
Smoathing On 7

Center Determination Height [%]

Cancel |

4 PeakDetectionParameter

—

Change the values or
accept the defaults.

Then click OK

6. Press the Start button.
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7. Testing starts with a Peak Center on the selected cup (e.g. m/z 45, cup 3).

* Ifno peak could be detected, the measurement is stopped.

* If not enough peaks could be detected, an error message occurs.

|- Standard Peak Center

Channet Cup 3 Macro:  Peak Center
Pass 1
@ @Mass 4400[C2] MEEMass 4500[C3] @ Mass 46.00[C4]
— BO0D. ¥
T e
@, 4000 Va N
£ F i
2 2000 s
v -
E ol | e o
nlm 13'00 19'00 211:}0 21Eﬂ 22['»0 2300

ScaleHv [Steps]

Pass 2
@ @Mass 44.00[C2] MIMass 4500[C3] @ Mass 46.00 [C4)
— 6000
E 4000 J/ \__\
5 V4 N
E 4 ot b
1700 1800 1900 2000 2100 2200 2300

ScaleHy [Steps]
L e e L LT

8. Finally, the values of Peak Distance [Da], Peak Width at 10% Height [Da]

Start

and Resolution are displayed.

4 Resolution

Recal

b @ 2

Info  Options

@ [Cup2Mass 44

M Cup 3 Mass 45 [ Cup 4 Mass 46

7000
G000

g

Intigration Unit [m]
2 2 8
8 8

8

1000

=]

= T T
45.4 45.6
Masz [Dalton]

Peak Distance [Dalton] 1.075
Peak YWidth at 10% Height [Dalton] 0.523
Resolution 90.5

@
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9. Click the Info button.
Info

10. Press the Graphik tab.

Measure Informations

Graphik |F'e:aks ]
Q QT

[ Intensity M Intensity

5000 = g
4000 -: /
3000 - f \
2000 / \
1000 - / m
1 = = T i i i o=
445 45.0 455 46.0 465

11. Press the Peaks tab.

Measure Informations

Graphlk ~Peaks I

No | Cente. | Height [St_. | Area [Steps*St. | whidth [ | 8
1 4500  5301.10 196735.54 065 44
2 4607  1883.33 68546.33 059 45

] | 2

12. When closing the “Resolution” window, you are asked whether to save
the changes.

Diagnosis 3

'(I .
/1 Save changes to Resolution?
L

Yes No I Cancel |
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Signal Stability

Signal Stability describes intensity stability (peak height). Intensity on top of
the peak is measured for a limited period (e.g. 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. Signal Stability should be ~ 2*107* (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!

Sources of Error

* 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.

*  Pressure fluctuations (check the oil of the forevacuum pumps!) or
temperature fluctuations particularly at the crimps.

Differences to ISODAT Old

* In ISODAT Old, maximum deviation is reported instead of standard
deviation. However, for a statistical process standard deviation is more
relevant as it is less sensitive to measuring time and outliers.

*  Conversion of results to ISODAT Old scale: Multiplication by a factor of
approximately four.
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Testing Signal Stability

File New |
- ~
Y
Linearity Peak Flatness —I

€ ¥

Relativ Sensitivity Resolution

1. Click the Signal Stability
Icon and press OK
CRTSEEE System Stability = (or double-click the Icon).
2. Press OK.
[ ok ] cancel |
4 Signal Stability = [=] E3
> H D A
Stat  Slop Info  Options .
@ [Cup3Mass 44 EICup 4 Mass 45 M Cup 5 Mass 46
100
z
g 0
b
‘1°° Ll L} L} T L L} 1 1 1
00000 O0O0GO0GOO
Clock [sec]
1 ]
Slope [1fmin] | -
Signal Stability | -
Cop | e
@ Z
Figure 7-8.  Signal Stability window
3. On “Window” toolbar, the Signal
Stability Icon becomes visible. -
Signal Sta..
4. Press the Options button. >
Options |
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5. From the pulldown menu, select Confi - <
a delay value between 100 ms 0" iguranon

and 20000 ms. Integration Time [ms] |1ElEID v I
6. Click OK. ScanTime 5] |3[uj - I
Channel 2 Y

Delay [ms] m

7. Press the Start button.

P

Start

8. Testing starts with a Peak Center on the selected cup (e.g. m/z 45, Cup 3).

Peak Center

—Siandasd Poak Conlai——————————
Channst Cup 3 Maci:  Peak Carter
Pagi
& @ Mass 400[C2] MEMas 4500[C3]  SMass 4500]C4]
= AT
£ ao00 - e
B
= LAl
§ 20m, .
£ of ¢ e =y
i s T T T T Ll
1700 1800 1800 2000 2100 =200 2300
Scalekw [Siegs]
AN PR AR AN RN

Pass 2

& D Maze 4400002 MEMas 4500(C3] S 45000

: Emﬁ §W

1TO0 1800 GO0 D00 00 Dm0 2
SosbeHs [S3e94]
R R
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T i e
Stop Info  Options
@ [Cup 2 Mass 44 B Cup 3 Mass 45 [ Cup 4 Mass 46
250
200 —
150
&
8 100
S
8
0
50
-100
T T T T T
50 100 150 200 250 300
Clodk [sec]
SlopalllTmin) s e et P weeee
SignaliStability s |
R R R e e

@

9. Another Peak Center is performed.

i Standard Peak Center

Channel: Cup 3 Macro:  Peak Center
Pass 1
@ @Mass 4400(C2] MEMass 4500[C3] € Mass 46.00 [C4)
= 2001 1850.00
& 1004, / N
E 504 \\ // \\
- ol | e S b

1700 1800 1900 2000 2100 2200

Pass 2
® @Mass 44.00[C2]

ScaleHv [Steps]

W Mass 4500[C3] @ Mass 46.00 [C4]

2300

2007
150
100

Intensity [Steps]

.

1 I T :
1900 2000 2100

T
1800

2200
ScaleHw [Steps]
T T LT T

T
2200
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10. Values of slope [1/min], Signal Stability and cup number are displayed.

[Gsignalstabiliy ————— mEmH|
| b & | ® X
| Stat  Stoo Info Options
® [Cup 2Mass 44 B Cup 3 Mass 45 [ Cup 4 Mass 46
2507
200 _ — & e
1504
=
g 100
‘E‘ 504
n
04
504
.100 T T T T T
50 100 150 200 250 300
Clock fsac]
L — S — e —
Slape [1/min] 0.012276
Signal Stability 0.011e-000
Cup 3
@ Z

11. Press the Info button.

2
Info

12. Press the Graphik tab.

Measure Informations

Graphik I

Q Q Cr
B Orginal [ Correction

175.0
1725
170.0
1675
165.0
162.5

I 1 1 1
&0 100 150 200 250 300

Closing the “Signal Stabil-

/Y Save changes to Signal Stability? ity” window, you are re-
minded to save changes.

Yes No Cancel l
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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
*  Set 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 (e.g. 15 min).

* New peak center procedure

* Calculation of System Stability [min'l] and Relative Mass Drift [min'l]
(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!

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*10 measured over a period of 15 min reflects a good System
Stability.

Differences to ISODAT Old

* The slope is a new, but important parameter, as it shows the effect of slow
fluctuations in temperature, supplied voltage etc.

* InISODAT Old, maximum deviation is reported instead of standard
deviation. However, for a statistical process, standard deviation is more
relevant as it is less sensitive to measuring time and outliers.

*  Conversion of Results to ISODAT Old scale: multiplication by a factor.

Testing System Stability

1. Click the System Stability Icon and press OK (or double-click the Icon)

Thermo
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File New X

~
Peak Flathess

T
Linearity

¢ ¥

Resolution

Relativ Sensitivity

g

Signal Stability

System Stability

oK

Bl
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% System Stability

H > o= | [B | »
Stat  Slop | Hecslc | Info Options
@ MCup 3Mas: 44 I Cup 4 Mazz 45 W Cup 5 Mass 46 @ ECup3Masz 44 EICup 4 Mass 45 M Cup 5 Mazz 46

E 100 E 100°

g 2

= :

S — 5 w0

438447 44844045095.195.2 45,3959 440447 448440960951 952 453964
Maszz [Dalton] Mass [Dalton]

@ MCup3Massd44  [@CupdMassd5  MCup5Mass 46

T 100

2

é ]

§ 100

160 200 300 00 500 650 700 800 200
Clock [sed]
| Relative Massdrift [1/min] [— |
[ System Stabilfy [1/min] [ ]
@ 7
Figure 7-9.  System Stability window
2. On the “Window” toolbar, the <
System Stability Icon becomes N
visible. SystemSta.|
3. Press the Options button. =
Options
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4. If you simply want to accept the
Peak parameters without
glancing at them, do not press the
Peak Parameter button.
Instead, click OK.

5. However, as an experienced user,
you may want to look at the Peak
parameters. To do so, press the
Peak Parameter button.

Configuration | X|

Integration Time [ms] |2.‘f'_=1j| v|
Start Mass [Dalton] |~'14. 500

Stop Mass [Dalton] |45 500
Step [Dalton] | 0.010
Channel | 2 v |
Delay [ms] |E=1j||:n:| = I

Scan Time [s]

27 |

Peak Parameter

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.

6. Make your changes or accept the defaults. Then press OK.

Options %]

Isodat Object

Threshold [rm] [
Slope [my/s] [
Width [5] o
Min Height [mv] I
Min Valley Height (%) ]su—
Smoathing On 7

Center Determination Height [%]

Cancel |

o7 4 PeakDetectionParameter

—

7. Press the Start button.
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8. Testing starts with a Peak Center on the selected cup, e.g. m/z 45, Cup 3.

Peak Center
Standasd Feak Cenlai
Channat Cup 3 Macio:  Pesk Canter
Pax
* @Mass 44000C2] EMoss 4500[C3] SMass £500[C4)
- 1347 50
§ P g,
B
g
RN, ;
[ 0 [ |
0 e T T ) T T
1700 1800 1600 2000 2100 2200 2300
Scabekty [Siepe]

Pass 2
@ GMars 4400[C2) EEMars S500[C3] SMass 2500(C4)
§m e m—
z %om
£ 200
= ° |.-. T T
1700 800 1600 00 2100 IO 230
BoateHy [Sep4]

@ ECup2Mssedd B0 3IMax 45 ECup d Mass 46 & ECp2Maxdd  MCupiMaszdS  EICup 4 Mass 46
100
3000 s 0
2500 Ec
a0
Em oo
3 E a
1500
- N
#1000 e
=
500: 80
o L £
a4 47 4i8 440 450 61 482 3 Ba A —T— T —T— T T
Wass [Daltss] 48 44T 448 440 450 451 452 453 454
Mass [Datton]
% WCup2Massdd  MICup3Mas 45  ECupd Mass 46
1600
B T
1200
F
H 1000,
i 800,
5 oo
400,
200.
o=
% 20 %0 <o 0 e 700 0 o0
Chedh fsee]

[ Retative Massdnf [1/min]

[ Syster Stability [1/rnin]
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9. Testing continues with another Peak Center on the selected Cup.

—Standard Peak Center

Channet Cup 3

Pass 1
@ @ Mass 45.00[C2]

Macio:  Peak Center

W Mass 4661 [C3] O Mass 48.22(C4)

3000
2000

1000
(1]

Intensity [mA]

1975 00
/,‘__

z'/ \
/

/ R
S

s

Pagz 2
@ @Mass 4500([C2)

L

T T T T T T T T
1600 1700 1800 1800 2000 2100 2200 2300 24900 2500

ScaleHv [Steps]

W Mass 4661 [C3] @ Mass 48.22[C4)

O O L OO LT T

Intensity [mv]
-8 88

-~

T T T T T T T T o e
1600 1700 4200 1800 2000 2100 2200 2200 2400 2500

ScaleHy [Steps]

10. Values for System Stability [min'l] and Relative Mass Drift [min'l] are

displayed.
& ECup2Mas 44 MCup3Mas 45  EICup 4 Mass 46 & @Cup2Maszdd  MCup3IMassdS  ECup d Mas 46
3000 - g P
E 2000 K T 2000
H f F
= oo E_ 1500
H =
000 L ool
,,, b /
e — o ho—dy.
448 447 448 440 450 451 452 453 454 — T T
Mass [Datton] 248 447 448 440 450 481 452 83 Bs

Mass [Patton]

@ W@Cup2Masdd  EICup IMasss 45 ECup 4 Mass 46
1600
800 e
A200-
=
§ oo
£
=
5 oo
400
200

700 800 200
Clade [sae]
[Relative Massdrift [1/emin] [ 1.057¢003 |
System Stability [1/min [39110006 ]
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12. Pressing the Graphik tab, the diagram for calculating Slope and Mass
Drift is shown together with the respective values.

11. Press the Info button.

Measure Informations

Graphik | Graphik 2 |

Q Ot
M Peak Slope M Slope - 2757923 W Massdrift - 0.066069

6929 — =
5000 - ol
2500 — L
B —
7500 /I/A
A | i = e 1 1 1 1o
44.600 44.700 44300 44900 45.000

13. When closing the “System Stability” window, you are asked whether to
save the changes.

Diagnosis ___F|

(f"!s Save changes to System Stability?

Yes No I Cancel |
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7.3 Conversion to Other Gases

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 is given below:

Example: Assignment of a Collector with Six Cups
(that is, MEMCO 6)

Measuring 1 2 3 4 5 6
Channel

VE-converter |1 2 3 4 5 6
element and

mass

N, 28 29 30

CO, 44 45 46
SO, 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 ISODAT NT changing the cup configuration. Only in case
of switching to SO, analysis, it is necessary to switch the amplification factor
(done automatically by switching the Gas Configuration).

Thermo
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7.4 Heating Inlet Capillaries

Note. The heating system can be regulated via ISODAT NT.

Note. ISL Scripts can be used to create time programs for the heating
process.

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 V/12 A) is supplied for heating purposes. To heat all capillaries
simultaneously, it is advisable to acquire additional heating transformers.

1. Before heating the capillary itself, the surrounding of the capillary has to
be heated to approximately 80 °C for about 30-60 min, that is, the valves
of the inlet system (incl. 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.

Plug the third cable to the second socket and connect the clip to the
middle of the capillary. Capillaries supplied by Thermo Electron have a
metal sleeve attached in the middle providing better electrical contact.

Note. After the capillary has been wired make sure, the capillary (with or
without insulation) has no contact to any plastic surface of tubes, housings,
cables etc. to avoid melting or smoldering caused by a hot capillary.

3. Connect the transformer to the mains 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; see chapter Instrument Control in
ISODAT NT Online Help).

It is recommended to heat also the crimped part of the capillary separately
for a few minutes using a flame or a heat gun.

Note. Before removing the upper crimp block mark the parts of the crimping
device to avoid mismatch when reassembling.
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Figure 7-10. Crimping device at the end piece of a capillary

4. 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 (see
topic Replacing Inlet Capillaries on page 7-53).

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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7.5 Replacing Inlet Capillaries

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. To replace a capillary proceed
as follows:

Note. Make sure that all valves are closed before venting the surrounding
area of the capillary, which is to be exchanged.

1. Vent the parts of the inlet system and the changeover valve, which are
connected by the capillary.

2. 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.

(98]

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.

4. Pump out the inlet system.

9]

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.

6. Start ISODAT NT's Instrument
Control. .

Isodat NT

a. Activate the Scan window by a click on its frame.

‘ 1?_|Intensily x| uhime ~l L [ =l
. = @ MMass 44.00[C3] [Mass 45.00[C4] MEMass 46.00[C5)
; H £ a0000
SEYEE o,
€ 20000
S 5
Piﬂ E 0 1 ] 1 ) 1
' 50000 100000 150000 200000 250000 300000
>3 Clock [Steps]
Start Scan @ Y
s

Figure 7-11. Scan window
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b. Select Tune Scan.
1:,,11!‘, ITune Scan ﬂ
c. Pressthe Start Scan button. >
Start Scan

7. Tighten the screws of the crimp block carefully and squeeze the capillary
until the output signal reaches 1 V per 10 mbar with CO, used for
measurement.

8. After crimping the capillary needs to be heated (see Heating Inlet
Capillaries on page 7-51).
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CAUTION!

8-2

8.1 Introduction

This chapter contains information required for maintenance and repair of the
Finnigan DELTAP'"XP mass spectrometer. It also includes schematic
drawings and spare parts lists as well as instructions for the installation of
various hardware drivers.

General Remarks

The DELTAP'"XP contains elaborate and expensive components. Only
qualified and skilled personnel, therefore, should perform servicing. It is
recommended that the Thermo Electron service by called if there are any
uncertainties or if difficulties arise. It is further recommended to use original
Thermo Electron 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. (See for references within the manuals.)

Before starting maintenance and repair, please read the appropriate chapters
of the manuals.

Before calling the Thermo Electron service, please try to localize the defect!
A precise description of the defect will ease the repair and reduce the costs.

Warning. Some parts of the DELTAP'"SXP mass spectrometer are at
dangerously high voltages! Therefore, opening the electronics cabinet is
only allowed for maintenance purposes by qualified service personal.

Caution. When replacing fuses, only use the correct types!

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.

When working with solvents might and sample residuals, please consider
your regional safety instructions!

Maintenance

To maintain optimum mass spectrometer performance, the user must perform
routine preventive maintenance. Please, see topic Maintenance on page 8-44.

Spare Parts Lists

In the diagrams attached to the spare parts lists, the individual spare parts are
shown with item numbers. The parts are classified by these item numbers in
the corresponding lists and provided with a designation and a part number.
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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.

Service Instructions

Wherever necessary, service instructions supplement the spare parts lists.

Repair Request Forms

If parts are to be returned to the factory for repair, please fill in the repair
request form and enclose it with the shipment. In this way, you will help to
avoid delays frequently caused by inquiries, which become necessary if parts
are returned to us without reference to the instrument to which they belong or
without any details about the faults observed.

Shipment Lists

Because of our modular instrument concept it might happen that parts are
listed which are not supplied with your instrument. Please note that listing a
part does not imply that this part is necessary required for your particular
instrument configuration.

Technical Modifications

Continuous improvement of the performance of our products may result in
technical modifications. We are always striving to have the spare parts lists
up-to-date.

Safety Rules for the Repair Service

Thermo Electron, Finnigan 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 list
(Maximale Arbeitsplatzkonzentration) and on the EPA (Environmental
Protection Agency) priority list.
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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 return to
Thermo Electron Bremen.

Parts contaminated by radioisotopes are not subject to return to Thermo
Electron Bremen neither under warranty nor under the exchange part
program.

When returning parts to Thermo Electron Bremen, the use of our
repair-covering letters 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.

Thermo

Finnigan DELTAP'USXP Operating Manual ELECTRON CORPORATION




Technical Information

Finnigan DELTAP!usxp Installation of Board Drivers

Thermo

ELECTRON CORPORATION

8.2 Installation of Board Drivers

The following pages contain descriptions for the installation of drivers for the
various extension boards of the computer.

“Serial Solutions” COM Port Extension
Board Driver

The PCI Dual RS 232 Card is already part of your computer. Its driver by
“Serial Solutions Products” makes available two additional COM Ports. Thus,
install it only, if your computer is equipped with merely one COM Port.

Install it once only, namely when you newly install your operating system.

Close all other applications! Otherwise, an error message might occur.

Note. If your computer hangs up during either installation or reboot, shut it
down and try to install again.

If your system hangs up again, plug the PCI Dual RS 232 Card to another slot.
Then only start your system without reinstallation.

1. To install the driver, insert the “Serial Solutions” CD into your drive and
close it. The CD is shipped with your system.

2. If Auto Run is deactivated on your

computer, press the Start button % Windows Update

and then Run. If Auto Run is 5 Programs ’
activated on your computer, “} Documents g
proceed with step 3. 5% Settings ’

X search »

Help

@ Shut Down...
|#Start |

3. Click Browse.
Run | 2] x|

[S=o3) Tyne the name of a program, folder, document, or
0 Internet resource, and Windows will open it for you.

Open: | ~|

O Cancel | Browse... |
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4. Select your CD drive, e.g. “E:\Vscomdriver”. From the Files of type
pulldown menu, choose All Files (*.*). Click the file Start.html and then
Open (or double-click Start.html).

Browse 7]
Look jn: | 25} Vscomdriver [E:) LI §|
|1 Dos (D win31
1 Hitml (L Win9sME
[;I Lirwes L1WinNT4
1 Manuals 5] autorun.inf
.0 0s2 @
|1 'Win2k S yScomDiiver ICO

File name: |5tatl.htm| | Open I
Files of type: |AII Files [*¥] L' Cancel |

5. Press OK.
Run El

s Type the name of a program, folder. or document, and
59 YWindows will open it fior o,

Open: IE:'\Start.htmI LI
p Fumin Separate Memorny Space

Cancel | Browse... |

6. Wait, while the DemoShield is initializing.

[©]] DemoShield is initializing...
L =1 Please wait one moment.
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7. On the Installation Screen, click -
Software.

B MANUALS

B DATASHEETS
W SOFTWARE

Il PROGRAMMING

8. Press Current.

B MANUALS
B DATASHEETS
B SOFTWARE

M Current B Beta M Archive
I PROGRAMMING
B NEwWSs
_Rritiky

Serial Products

Version 3.9 September 2000

9. Click Windows NT.

ALSOLUTIONS |

88 pos
N Windows 3.x

m Windows 9x w
Bl windows NT A
m Windows 2000

>

B osz u

B utilities

i:]

10. Press Install.

Thia Operation will inatall Senial Solutions
tor Windows NT on 10 your hard drive

&8 pos
m Windows 3.x

D Install
m Windows 2000

m Utilities

i<

B windows 9x
B indows N1 .- N
=
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11. Wait, while Setup is preparing the InstallShield® Wizard.

SERIAL SOLUTIONS

Serial Solutions
for Windows NT

Senal Souson: fooWindow: NI v 1LY Sehp 1s
prepatng the | Wizaed ohich wll Juds
you trroegh the sest f the sohup proces2. Flease
k.

100%

12. Carefully read the instructions about closing all applications and
copyright law. Click Next to continue.

If Setup found a previous version, continue as described below.

Welcome E3

{ Welcome ta the Serial Solutions for WinNT [4.10)
Setup program. This program will install Serial
== Solutions for WinNT [¥4.10) on your computer,

It is strongly recommended that you exit all \Windows programs
before running this Setup program.

Click Cancel to quit Setup and then close any programs you
have running. Click Next to continue with the Setup program.

WARNING: This program is protected by copyright law and
international treatiss.

Unautherized reproduction or distribution of this program, or any
portion cf it, may result in severe civil and criminal penalties, and
will be prosecuted to the maximum extent possible undsr law.

13. Wait, while Setup is copying the files.
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14. “Serial Solutions for Win NT” has been installed on your computer.

15. Click Finish to complete Setup.

Setup Complete

Setup has finished installing Serial Solutions for WinNT [¥4.10]
oh your cormputer.

The Serial Solutions driver has been started.

Click Finish to complete Setup.

16. Press the House button.

|SCRIAL SOLUTIONS |

B8 pos
B windows 3.x
m Windows 9x N\
Bl windows NT A
88 windowszoo0 -'_'-__ %
&
A

B osn2
B utirities

d/
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17. Click Quit. Then reboot your

4 +brainboxes
system.
B MANUALS

B DATASHEETS
B SOFTWARE

I PROGRAMMING

M NEWS
N ouIT -

| Windows
|~ z000
Serial Prod .

[ e — BT
Version 3.9 September 2000

Reinstalling a previously installed Serial Solutions
Driver

1. “Serial Solutions” Setup has detected a previously installed version.

2. Choose Re-install.
SsMt Installation Detected

& old installation of Serial Solutions is found on your system. Which
installation service do you require?

" Update Previous Installation 0K

s Fe-instalk
Bkl i Cancel

3. Select Yes, | want to restart my computer now and press OK to
reboot.

Aestating Windows

o must reboot wour machine o comphete SNt nstallabon

I+ Yoz | wank bo sestart m compubar now |

" Ma, | vl restadt my computer laler

e
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Note. If your computer hangs up during installation or reboot, shut it down
and try to install again. If your system hangs up again, plug the PCI Dual RS
232 Card to another slot. Then restart your system without reinstallation.

Installing IEEE Interface Board Drives

Some peripherals (e.g. equilibration unit, carbonate device) require the
installation of an IEEE board in the computer. The installation of the driver
for this board is described on the following pages.

“National Instruments” GPIB PCI IEEE Board -
Installation

Install driver from “National Instruments” NI 488.2 CD shipped with your
system. If Adobe Acrobat Reader is not installed on your computer, it can be
installed later. It will be needed to read “National Instruments” Help files.

1. Close all other applications! Insert the CD into your CD drive and close it.
The box shown above appears.

B9 NI-480.2 Software for Windows

v = 2 ? |
T e
L 7 5 » View Documentation
E ‘m i:é > Visit §Iali0na.l Instruments
:}' ’ -'¢§ » ?\e?t:'l: D Cth
U, o xplore & Install N1-488.2
S ok ' Software for Win-

Install and Launch LabVIEW Evaluation dows

@) Install LabWindows/CV1 Evaluation | (turning into bluc)
@ Install ComponentWorks Evaluation

Install HiQ Student Edition

2.  Wait, while Installation is being prepared.

Windows Installer

) E—iﬁ! Preparing to install...
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3. Wait, while the NI-488.2 Installation Wizard appears and searches for
previously installed applications.

i NI-488.2 for Windows

Welcome to the NI-488.2
for Windows Installation
Wizard

Seatching for installed zpplications...

4. Click Next.
{5 NI-488.2 for Windows

Welcome to the NI-488.2
1.70 Installation Wizard

Click, Next to continue with the setup program of
Cancel o quil

5. Carefully read the “National Instruments” Software License Agreement.
To continue, press Yes.
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[ NI-408.2 for Windows P ]

License Agreement

NATIONAL INSTRUMENTS SOFTWARE LICENSE ﬂ
AGREEMENT

NOTICE TO USER: THIS IS A CONTRACT. BEFORE YOU CLICK OH THE "YES"
BUTTON BELOW AND COMPLETE THE INSTALLATION PROCESS, CAREFULLY
READ THIS AGREEMENT. BY CLICKING THE "YES" BUTTON, YOU CONSENT TO
THE TERMS OF THIS AGREEMENT AND YOU AGREE TO BE BOUND BY THIS
AGREEMENT. IF YOU DO NOT WISH TO BECOME & PARTY TO THIS
ACREEMENT AND EE BOUND EY ALL OF ITS TERMS AND CONDITIONS, CLICK
THE "NO" EUTTON AND DO NOT INSTALL ORUSE THE SOFTWARE AND
RETURN THE SOFTWARE WITHIN THIRTY (200 DAYS OF RECEIFT OF THE
SOFTWARE (INCLUDING ALL ACCOMPANYING WRITTEN MATERIALS, ALONG
WITH THEIR CONTAINERS) TO THE PLACE VOU OBT AINED THEM ALL
RETURNE SHALL BE BUBJECT TO NIW THEN CUREENT RETURN FOLICY.

6. Take your registration decision. Then press Next.

{4 NI-488.2 for Windows [ 7] x|

Register Online f/‘”

Toceqetar as an NI-488 2 Softwars far Windews usar click Ragista:!
Az an NI-488.2 user. you will receive;

- Better accass to our technical support enginesis

- More opportunities for product updates

- Informnation about our products, services. and special avents
- Free subscription 1o the award-winning "'Instiumentation Newslelter"

Beagister! I

7. To select the destination directory, either accept the proposed path and
press Next. Then continue with step 8.
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[ NI-488.2 for Windows =1

Select Destination Directory f/'“

By default, M1-498.2 for Windows installs to:
C:\Pragram Files\N ational Inetumants\NI-460 24

Toinstall to this directory. click Nest.

Tainstal to 2 different directory. click Browse and sslect another directory.

Destination Dirsctory
C:\Pregram Files\Mational Instruments\MI-488. 24 Browse... I ]

Alternatively, click on the Browse button to display a folder selection
dialog box. From the Location of folder pulldown menu, choose the
alternative destination folder. Note the according entry in the Selected
Path box. Finally, press OK.

ii# NI-488.2 for Windows
Location of folder: | - MR =] ﬁl
Selected Path: C:AFrogam Files N ational InstiumentshNI-4E3.25 0K

Cancel

8. Select the Installation type. Typical is recommended for most users,
while Custom is recommended for advanced users. Finally, press Next.
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{8 NI-488.2 for Windows [_|77] x|

Select Installation Type /‘/(’ -
= E
|

— B Usethis eplicn 1o install the most commen application featurss.
ﬂ‘% Recommended lor most users.
=
— B~ Usethis ophicn o select the appication features pou viant to install.
f *'%. Recommended for advanced ussrs.
L=

<Back [ New> Carcel |

9. The NI-488.2 software is now ready to be installed.

To begin the Installation, press Next.

{87 NI-488.2 for Windows S =] T

Ready to Install f:‘/f} | ]
- ;

You ata now ready to inztal tha NI-468.2 Software for Windows.

Click Mes to begin the instalation.

Click Back to change the installation information.

10. Wait, while Initialization begins.
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1% N1-488.2 for Windows P A
Updating System - ;,-
The sslected featues are being instzlled. - Eh—

Initializing...

I

11. If you did not close all other applications yet (as was recommended in
step 1), you are reminded to do it now:

Click on the open applications' entries right to the Start button and close
all of them. Finally, press Retry.

{8 NI-488.2 for Windows & [ %]

s B e

File In Use

The folowing applications are wsing files that need ta be updated by this setup. Close
these applications and then chck ety to continue the install/uninstall or Cancel to
exil it

Jasc Paint Shop Pro

T Rey Cancel

| P e A

12. Wait while Initialization is terminated.

Thermo
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[ N1-488.2 for Windows = =
Updatling System : / g
The s=lected features are being installed. e —
-
Initializing...
13. Wait, while the files are copied.
1 NI-488.2 for Windows = =T S
Updating System . / %
The selected leatues are beng nstalled. V’T gt S —e
Copuing new files
Fle: C:\Pragram Files\National Inetrumnents\BAXN netallsrma. me
Size: 12907520

Tirne remaining: 8 seconds

14. Possibly, you might be reminded that Acrobat Reader 3.0 (or higher) was
not found on your system. It is necessary to read “National Instruments”
documentation files, but you can install them later. Press Next.
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1 NI-488.2 for Windows W ES

Acrobat Reader not Installed f/" %
¥ -
P

Aciobat Beader version 2.0 o higher was not fourd on your compiter, Mozt of the
NI-488 2 dacumantation fles require this application

The most recent version of Adobe Acrobat Reader can be found at
hittp://wea adobe com.

15. This box informs about separate NI-VISA Installation. This will be done
after this installation is finished (see topic “National Instruments”
GPIB PCI IEEE Board - Visa Installation on page 8-24). Click Next.

{8 NI-488.2 for Windows I ES

HI-VISA Installation // ? _
T
- T —

MIVISA version 2.5 o highar was not found on powr computer, NIVISA i required it
pou sant to tun instiument deiver software.

You can rstall NI-YISA from "NI-488.2 for Windews" CD,
After you complete the NI-488.2 installation, open the CD oot folder in vandaws
exploret and launch SetupVisa exe.

16. The NI-488.2 Software has been successfully installed. Click Finish.

Thermo
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1t NI-488.2 for Windows

Installation Complete!

The NI-4£3 2 Software lor Windaws has been
successiully installed.

Refer to your Getting Started Card for instiuctions
on instaling your GPIB hardware.

If you ate unable to locate vour Getting Started
Card, sel=ct the View Documentation option from
the HI-4%3. 2 for Windows CD dtartup scieen,

After you mstall your hardware and power on Lhe
computer, the Getting Stated “izard will help pou
verify e retallation and communicate with your
instrunnents

It youresd more mtormation Soout mstallme your
Yardware, reler to the GPIE Hadvare Guide usmg the

] ¢ o Wiew Doouentaclon utllity,
: 5 g
X ;

17. On your desktop, notice the new
NI-Icon.

Measurement
& Automation

“National Instruments” GPIB PCI IEEE Board -
Configuration

After having installed the GPIB PCI driver, configure it now as shown below:

1. To configure it, press Start > Programs > National Instruments >
NI 488.2 > Getting Started.

(3 FlashPath 3

L@ HP Deshlet 870C Seties w2 1 3
5 __‘\1 Documents b Lm Intel Ukea ATA Sterage Diives b
EF‘. [} 5 . L&) lomega Took o Windows HT 3
2 Rl - L&) Jaie Schtware 3
s 4] &0 Y (3 Microsolt Hardwase ,
= Micsosol Diice Smal Business Tooks >
s @ Help L= m !:e e
@ L® Miiosolt Difice Took: L
§ 2l Run., 5 Nationa Imstiuments b
= - (@) Metwork Associates »
= M L L= Paper Tral 3

2. Point with the mouse at Configure your GPIB interface and click.
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'S? MI-488.2 Getting Started Wizard = =i

Click on the following steps to use the NI-488.2 Software for Windows
with vour GPIE instiuments:

» Configure your GPIB interface
Vernify your hardware and software mstallation
Communicate with your mstrument

Learn more about National Instruments software

[~ Do not show at Windows startup

3. On the next window, click on the Next button to begin the Configuration.

Configure your GPIB interface M= B
S

o
s T W

The following instiuctions step you through
configuring your interface.

Please fallow the instructions carefully.

Click Next to launch the GPIB Canfiguration wutility.

4. On the following window, press the Board Type button.

Thermo
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GPIB Conhguration

Board Type - GPIBO (PCI-GPIB)

GPIB Board Board Jype
mgl ATGPIB/INT(PrP) a]
GFIB1 AT-GPIB/TNT+

GFB2

g3 x|

PCOI.GFB+

oK Caoncel | Hep |

5. From Board Type pulldown list on the right, select PCI-GPIB. Press OK.

6. Press Configure.

GPIB Conhguration

7. Press Software >>.
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Configure - GPIBO (PCI-GPIB) E3 |

Hardware Seltings

| 0063313 | Serial Numbes
L7
»

|DL:«:bkd 'l Cable Length for High-Speed

oK Cancel | Hep | Software> |

8. On the next window, tick the check boxes as shown in the figure below.
Click OK and confirm with OK on the following window (see above).

Configure - GPIBO (PCI-GPIB) ]
—Hardware Setlings GPIB Address
00be0207 ~ | Serial Number Primary Secondary
‘7 I "l |N-:me ']
ISDUnsec ¥ | Bus Timing f
|Di3'3b’€d "l Cable Length for High-Speed
INSTRUMENTS'
The Saftwnne is the Instramcrer™
I oK I Cancel | Help | Softiware>> | —Temination————————
- Advanced Items " Teminate Read on EDS
[V System Controller [ Asset REN when SC [ SetEDI with EOS on ‘Wiite
[V Enable Auto Poling ¥ Enable CIC Protocol I 8bit EOS Compare
I 10sec i | 170 Timeout [V Send EOI at end of Write
Default | Parallel Poll Duration I[i EOS Byte

The configuration is finished now and the system starts the verification of the
board driver (see topic “National Instruments” GPIB PCI IEEE Board -

Verification on page 8-23).

Under some circumstances, the following window may appear:

Thermo
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Error starting NI-488.2 software

N TheNI-488.2 Configuration utilty is
) unable to start the NI-488.2 software.

You need to examine the events logged by the NI-488.2
software to the NT Event Viewer for a complete description of
the reason why the software failed to start properly.

The MI-482.2 Troubleshoating *Wizard can help you use the
Windows NT Event Yiewer.

Run the NI-488.2 Troubleshooting wizard from Measurement
and Automation E=plorer. which is started from
Start>>Programs> >N ational Instruments NI-488.255E wplore
GPIB. Start troubleshoating by selecting
Help>Troubleshooting»>M1-488. 2 Troubleshooting Wizard.

The error statement shown on the message box in the figure above indicates
that the software cannot be started. Press OK to close the window.

Check whether your Interface Card is properly inserted and then repeat the
configuration of the GPIB-PCI driver.

“National Instruments” GPIB PCI IEEE Board -
Verification

After installing and configuring your GPIB-PCI driver, verify it as follows.

1. Point at Verify your hardware and software installation and click.

D NI-488.2 Getting Started Wizard ==

Click on the following steps to use the MI-488.2 Software for Windows
with your GPIB instruments:

Configure your GPIB interface
P Verify your hardware and software installation
Communicate with your mstrument

Learn more about National Instruments software

™ Do not show at Windows startup Exit
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2. The NI-488.2 Software, GPIB Hardware and GPIB Interface(s) are
successively being verified. A blue mark () indicates successful
verification. A red mark (%) indicates that verification failed. If the red
mark indicates that verification of your GPIB interface failed, press Help,
and finally Retest.

T;:? MI1-488.2 Troubleshooting Wizard E3
v MNI-488.2 Software Presence Venfied

v GPIB Hardware Presence Yenfied

v GPIB Interfaces Sequentially Yenfied

GFIE Name I Interface Type I Status
GPIED PCI-GPIB passed
| i Interface iz Mot Listedil Help | Retest | Exit I

“National Instruments” GPIB PCI IEEE Board - Visa
Installation

After having installed the NI-488.2 Software, the program “NI-Visa” will
now be installed.

Note. Close all applications!

3. Press the Start button on the

taskbar. Windows Update

Programs
Documents
Settings
Search
Help

W W W W

H
Y
5
N

Shut Down...
AStart |

(g:"

Thermo
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4. Press Browse.

Run 2] x]
o=l Type the name of a program, folder, document, or
0 Internet resource, and Windows will open it for you.
Open: l LI

6)/ Cancel | Browse... |

5. At the Look in pulldown menu, select your CD drive [e.g. Ni4882 (F:)].

Select SetupVisa.exe and press Open (or double-click SetupVisa.exe).

Browse K E3
Lokin | ¥ NHBE2(F) ~ & | [EE|
[ AutoRun Ni-488.2
| Companentworks Demo ] Ni-visa
1 Hil W AutoRun.exe
_LI Instrument Drivers W Setup.ese
_LI LabVIEW Demo ﬁ( SelupYisa exe
] Labwindows Demo
File name: ISetu::Vnsa,exe | Open I

Files of lype: IPn:-grams

=) ==

6. The path to “SetupVisa.exe” appears. Click OK.

Run

Ywindows will open it for you.

Type the name of a program, folder, or document, and

21

Open: |F:\Setup‘-fisa.exe

¥ | Burin Separate v ernory S pace

Cancel |

=

Browse. .. |
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7. Wait, while the Installation program is being prepared.

(% NI-VISA 2.5 Setup

Welcome to the NI-VISA
2.3 Installer

Flease, wak while the Wise Installation Wizard®
prepares the \Windows instalker

8. You are reminded to close all applications. To do so, follow the
instructions on the dialog box. Then press Next.

% NI-VISA 2.5 Setup

Welcame to the NI-VISA
2.5 Installer

It iz stromgly recommended that you et all
Windewe pragrams bafeie iurning thie Setup
Program.

Click Cancelto quit Setup 2nd close any
programs you have running. Chck Next to
conlinue with the Setup plogram .

WARNING: This program is pratactad by copyrigit
lavs ard mtemational treaties.

Unauthonzed reproduction o cstibution of this
program, or any portion of &, may result in severe
cwvil and crminal penalies, and will be proseculed
to the maximum extent possible under law,

9. If the Setup program detects previously installed NI-Visa components,
either add / remove some of them, or choose reinstall / reinstall mode.

Thermo
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% NI-VISA 2.5 Setup H= E
AddRemove Application 4 | ' J
Select the operation to perfoim liom the buttors belos. qy o=
-
| Add/Remove !

Bemove 2l |

Renstal |

Select reinstall mode I

¢ Bazk | NEXD | Cancel |

10. Read the License Agreement carefully and click Agree to proceed.
Disagree would lead to exit Visa Setup.

{8 NI-488.2 for Windows =T

License Agreement

NATIONAL INSTRUMENTS SOFIWARE LICENSE ﬂ
AGREEMENT

NOTICE TO USER: THIS 1S A CONTRACT. BEFORE YOU CLICK OH THE "YES"
EUTTON BELOW AND COMPLETE THE INSTALLATION PROCESS, CAREFULLY
READ THIS AGREEMENT. BY CLICKING THE "YES" BUTTON, YO CONSENT TO
THE TERMS OF THIS AGREEMENT AND YOU AGREE TO BE BOUND BY THIS
AGREEMENT. [F ¥YOU DO NOT WISH TO BEECOME A PARTY TO THIS
ACREEMENT AND EE BOUND EY ALL OF ITS TERMS AND CONDITIONS, CLICK
THE "NO" EUTTON AND DO NOT INSTALL CR USE THE SOFTWARE AND
RETURN THE SOFTWARE WITHIN THIRTY G0 DAYS OF RECEIFT OF THE
SOFTWARE (INCLUDING ALL ACCOMPANYING WRITTEN MATERIALS, ALONG
W/ITH THEIR CONTAINERS) TO THE FLACE VOU OBTAINED THEM ALL
RETURNE SHALL BE BUBJECT TO HI'%3 THEN CURRENT RETURN POLICY,

11. The Installation program proposes a destination folder for the NI-Visa
Software (e.g. C:\VXIpnp\). To choose another folder, press the upper
Browse button.
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In case of a previous NI-Visa installation, this button is disabled and the
NI-Visa Software will be installed in the proposed folder.

1§ NI-VISA 2.5 Setup ]

Destination Folders

Select the folders to install o application into 6 =

-
The "izs Installation 'Wizard wil install the files for NIAASA 2.5 in the fellowing folder.
Toingtal into a different folder. click the Brovss buttan. and select ancther folder. The
Browse button is disabled if there is & previous installalion.

NIVISA Folder
l C:\Wlpnp'

Other Matianal Instruments softwaie will be installed in a sub-folder of the lollowing folder.
To instel into a different folder, click the Biowse button, and select another folder.

- Nﬂlw !ns"umenls SO'lW-&fE Fﬂlthl' e e e e e il
C:\Program Filez\National [nstruments'

12.

Beneath it, another folder is proposed for the installation of other NI
Software (e.g. C:\Program Files\National Instruments)).

To choose another folder use the lower Browse button. Finally, click
Next.

Choose a folder (for the other NI Software). In the Folder Name box, the
respective path is displayed. Press OK.

(e NI-VISA 2.5 Selup %]

Lok in: | ([ Mational Instiuments ;I ﬂg‘

[ Jintefaces

CMax

(NI Spy

Can-48.2

CATEM Explorer

(ae) 3 CIN I Program FileshN ational Instruments’ oK I
Cancel I
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13. To install all features, select Complete (recommended) and press Next, or
use Custom (advanced users) to install selected features and press Next.

{5 NI-488.2 for Windows [_ ] x|
Select Installation T: g 2 : |
elect Installation Type ,:' :
-
e -
— B Use this opticn to install the most cemmon application fsaturss.
| g:% Recommended for most users.
=
— B~ Use this ophion 1o select the application features pou viant o install.
] !. Recommended for advanced ussrs.
W=
<Back Next > Cancel |

14. To start installing the files, press Next.

18 NI-VISA 2.5 Setup =1o1x]
Start Installation ]

- Ly
Are you ready to have the Wise Inztallation Wizard® begin the install?

Press the Mext button to beain or the Back button to reenter the instalztion
information

15. Wait, while the initializing takes place.
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% NI-VISA 2.5 Setup = =]
Updating System =
The leaiues you selected are currently being installzd. - %
-
Initiahzing...

16. Wait, while the files are being copied.

[ NI-VISA 2.5 Setup 1 =1 =
Updating System -’ 1 i
o
The leatues you selected aie currently being installed oy = —

-

Cepung new files

File: C:NWUpnpSWwWinh TABIRNIViA08 dll

Size: 57344

17. After NI-Visa has been successfully installed, press Finish.

Thermo
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% NI-VISA 2.5 Setup

NI-VISA 2.5 has been
successfully installed.

Fress the Finish button to e this installation.

18. Click Yes to reboot your system now.
i Installer Information

to MI4ISA 2.5 to take effect. Click Yes to restart now or No if you

@ You must restart your system for the configuration changes made
= plan to manually restart later.

No !

Installation of the Sound Card Driver

Installation of a sound card is required when a GC application is used as
peripheral. The GC communicates with the IRMS via the joystick port of the
sound card.

1. Insert the sound card into slot #5.

2. For the installation of the respective sound card driver, follow the
instructions in the manual of the sound card manufacturer.
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Installation of the “Analog Joystick” Driver

The following GC applications additionally require the “Analog Joystick”
driver. The GC communicates with the IRMS via the joystick port of the

sound card.
e HP 6890 GC
e Trace GC

* any other “generic” GC

Note. The successful installation of a sound card with the appropriate driver
is a prerequisite for the installation of the joystick driver.

For Joystick driver handling, follow the steps below:

1. To install it, insert the “Operating System Backup CD” and follow the
steps below.

2. Close the appearing box via the button () at top right corner.

i Windows NT CD-BOM

BdiRemove
Software

3. Press Start > Settings > Control Panel.

Thermo
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WirZip

MNew Dffice Document

Open Office Document

B9 Control Panel
|] Printers
>,

iﬂ Taskbar...

@ Help
2 Run
H Shut Dawn...

Windows NT Workstation

?‘gPaint Shop Pro - Serial Sol... I E Microzoft FrontPa

B3 Control Panel M=] E3

File Edit Yiew Help

Accessibility  Add/Remove
Options Programs
Find Fast Fonts
e A
&b
Mail Modems
4]

bic

Congole

GPIB-PC24

S
e

Mouse

-
Date/Time
Internet
Options

Multimedia IS
;I’J

4. Double-click the
Multimedia Icon.

|Changes multimedia device settings.

%
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Multimedia Properlies

Audio | Video | MIDI | CDMusic |

Multimedia devices:

g Mukimedia Drivers
-y Audio Devices

MIDI Devices and Instruments

'] Mixet Devicss

Line Input Devices

&% Media Contiol Devices

[+ l];j “Yideo Compression Codecs

* &] Audio Compression Codecs
= Video Capture Devices

fe

Finnigan DELTAP!YSXP

5. Click the
Devices tab.

6. Press the Add
button.

% Joystick Devices
Add.. | Bemove | IW'
0K I Cancel | Lol I
Add EHE
List of Drivers

[MCI) CD Audio
(MCI) Microsoft Video for Windows

[MCI]) Midi Sequencer

[MCI) Sound

Cinepak Codec by Radius Inc.

Compaq Business Audio

Creative Labs Sound Blaster 1.X, Pro, 16
Creative Sound Blaster AWE32 MID| Synth
Crystalware dudio Driver

DSP Group TrueSpeech(TM) Audioc CODEC Ll

Cancel I

Install Driver E1
Ingert the disk with the unlisted, updated, 8.
or vendor-provided driver in;

Cancel

Browse...

|e:\l

Help

au

Finnigan DELTAP'YSXP Operating Manual

7. Select Unlisted or

updated driver
and click OK.

Insert the “Operating
System Backup CD”
containing the driver -
as was already
recommended in

step 1.
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Type the letter of your CD drive (e.g. e:\) and click Browse.

Browse

Ingert the disk with the unlisted, updated, or
vendor-provided diiver in:

Directories:
e:\drvlib\multimed\jopstick\»86

= et =] oK,
[= divlib |_l
Cancel I

= multimed
[= joystick

- Help I

| =0 e GATEWAYWNT = |

Drives:

UKI

Insert the disk with the unlisted, updated,
or vendor-provided driver in:

®

e

Cancel I

IE:\drv!il:-\mu[limed\ioyslick'\HEEi'!.

Help |

Add Unlisted or Updated Driver

Snalog Javstick Driver

From the Drives
pulldown list, select
your CD drive (e.g. e:
NTWKS 40A).

In the Directories
pulldown list
double-click the
folders, which
successively lead to the
Joystick drivers (e.g.
e:\drvlib\multimed\joystic
k\x86).

Click OK.

9. Click OK.

0K

Cancel

Help

10. Select Analog Joystick Driver and click OK.

11. If the required joystick.dll driver is already installed:
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Press New to install a new driver, or press Current to use the current
driver.

Driver Exists

The required JOYSTICK.DLL driver is

already on the system. Do you want to
. use the current driver or install a new
~ driver?

New | [ Curent |  Cancel

12. In both cases, the box below appears. The different settings determine the
communication of Windows with the joystick(s). If you are unsure of
which settings to use, keep the default settings. Then click OK.

Microsoft Joystick Configuration

[ The settings below determine how Windows will communicate

k_ﬁﬁj with your joystick(s). If you are unsure of what settings to use,
keep the current settings.

IJse the following joystick port; Ox0201 -

¢ There iz one joystick plugged into this port
[~ This joystick has a throttle or Z axis

[~ This joystick has a udder
" There are two joysticks plugged into this port

0K Cancel

13. Click Restart Now.

System Setting Change | X |

The &Analog Joystick Driver driver has been added.
% For the new diiver to take effect, you must quit and
% restart Windows NT.

Don't Restart Now i HestatMNow ¢
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Calibrating the Joystick Driver

After the installation of the Joystick driver, it must now be calibrated and
finally tested. To calibrate it, follow the steps below:

§ WinZip

& . I Mew Dffice Document
—_

% Open Office Document

oee| Erograms

B9 Control Panel 1. Press Start >

] Printers Settings > Control
M Taskbar.. Panel.

£ Control Panel =] E3

File Edt ¥iew Help
e -

Il
elE
Il

A

Accessibility  Add/Remowve Console

Options Proarams

= B G
DiallUp Display Find Fast
Monitor

3
:
i

('3}
— 2. Double-click on the

Keyboard Livellpdate _ Joystick icon.
< | ;l_l

Jopstick

Changes settings for joystick devices.

Thermo
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3. AtJoystick Configuration, select the Calibrate button. An error
message occurs, if the joystick is not correctly connected.
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Joystick Properties EE3

Joystick ]

@ Current joystick:

'H“‘EJ Joystick 1

—Jaopstick configuration

4‘ Joystick selection:
ez [ 2-auis, 2-button joystick [

I Budder Calibrate ... | Test... |

~Jopstick troubleshaooter

If your joystick no longer works correctly with a game, click
Reset.

Reset |

0k Cancel Aoply

4. To set the joystick's position, leave its handle centered.
Then press one of the joystick's buttons. Click Next.
Joystick 1 Calibration

Calibration information

T o set your joystick's center position, leave its handle centered,
and then press one of your joystick's buttons.

+
Joystick
_l':l_ext}l Cancel |
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5. To set the joystick's motion range, move the handle in complete circles
several times. Then press one of the joystick's buttons.

Joystick 1 Calibration

Calibration information

To set your joystick's range of motion, move its handle in complete
circles several times, and then press one of pour joystick's buttons.

Javstick

< Back Mext > Cancel

6. The joystick has been calibrated successfully.

Click Finish to save your calibration settings.

Joystick 1 Calibration

Calibration information

You have successfully calibrated vour joystick. To test pour
joystick's calibration, click Test. To zave pour calibration settings,
click Finish.

Javstick

[dane

Test. | <Back [(TEmeh ] cancel

7. Test the calibration. See Testing the Joystick's Calibration below.
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Testing the Joystick's Calibration

31 e
@ Mew Dffice Docurment
ﬁ Upen Office Document

on| Erograms

Documents

1. Press Start >
Settings > Control
Panel.

Settings
Eind

Help

Bun...

| Shut Down..

"&EPaint Shop Pro - Serial Sal... | EMicmsdt FrontPa

£1 Control Panel M=] E3

File Edit View Help

RS

Accessibility  Add/Remove Consaole

Options Programs

s | “
8 i
Dial-Up Display Find Fast
Monitor

.. (’5}
‘ s ] 2. Double-click the

Joystick Keyboard LiveUpdate _ Joystick icon.
4 | ;I_I

|Changes settings for joystick devices. Z

3. AtJoystick Configuration, select the Test button. An error message
occurs, if the joystick is not correctly connected.

Thermo
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Joystick Properties ElIE3

Joystick ]

@ Current joystick:

L‘_‘é] Joystick 1

—Jaystick configuration

4 Joystick selection:
ez [ 2-auis, 2-button joystick [

I Budder Calibrate ... | Test... I

~Jopstick troubleshaooter

If your joystick no longer works correctly with a game, click
Reset.

Reset |

oK Cancel | Apply |

Joystick 1 Test K E3

i Position

To test your joystick's calibration, move the jopstick,

+
4. To test the
Joystick's
Joystick calibration:
Buttons- a. MOV§ the
Joystick.

Press one of your joystick's buttons.

141
(>'22a . lick OK.
'""ﬁ Button1 Button 2 b. Click O

e [ c. Pressone of
the Joystick's

buttons.
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Joystick 1 Test
Position

To test vour joystick's calibration, move the joystick.

+
Joystick

— Buttons

[:}[’lv Press one of vour joystick's buttons.

L"‘ﬂ Button1 Button 2
I .

Joystick 1 Test
Position

To test vour joystick's calibration, move the joystick.

+
Joystick

— Buttons

[:}[’lv Press one of vour joystick's buttons.

L"‘gl Button1 Button 2
I .

8-42 Finnigan DELTAPSXP Operating Manual
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One of the
fields is lighted
red

(e.g. “Button

.

Press the other
button.

The other field
is lighted red

(e.g. “Button
2")‘

Press OK.
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GC and Autosampler Requirements

HP 6890 GC

*  Gameport Interface (in the PC)
*  Gameport cable (ATT: modified version, two resistors)

*  Serial cable from PC to HP 6890 (Null Modem 2X3) - Default: COM 2

Trace GC

*  Gameport Interface (in the PC)
*  Gameport cable from PC to Trace GC
* Serial cable from PC to Trace GC (Null Modem 2X3) - Default: COM 2

Any other “Generic” GC

*  Gameport Interface (in the PC)
*  Gameport cable from PC to any other “generic” GC (only Trigger Mode)

A200S or PAL Autosampler

» Serial cable from PC to A200S Autosampler - Default: COM 1

e Cable for “GC ready” status from Autosampler to GC
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8.3 Maintenance

Regular maintenance including functional checks and service routines is
required to maintain trouble free and continuous operation. These
maintenance operations are listed in Table 8-1.

Table 8-1. Maintenance Operation

Part Maintenance Frequency
Operation

Rotary pumps Check oil level Refer to
Exchange oil manufacturer's
Refer to instructions
manufacturer's
instructions

Turbomolecular pumps | Exchange oil reservoir | Refer to

Refer to manufacturer's
manufacturer's instructions
instructions

Compressed air Check oil level Monthly

service unit Drain condensate and | If required
clean filter

Safety circuit Check function Every 6 months

Basic Rules for Cleaning

Note. Do not economize with the cleaning agent! Renew the cleaning bath
frequently.

Method of checking 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.

Note. 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!
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Dry the parts, which 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).

Using an ultrasonic bath increases the probability of a successful removal of
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.

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.

CAUTION! Caution. Ceramic parts, which cannot be disconnected from metal parts,
must not be annealed.

When re-assembling, do not touch the washed parts with naked hands! Use
non-fibrous gloves and clean tools!

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 work is completed!
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8.4 Analyzer System

14

17%) 10

22 Manifold valve for
pumping or venting the
amplifier housing.

*) After replacing the
turbomolecular pump, mount
the shielding plates at the new

Rear View Analyzer Housing pump.

Figure 8-1.  Basic unit (Part No. 114 2900)

Thermo
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Pos. No. Qty. Designation Part No.

1 1 Analyzer housing 106 9950

2 1 Flight tube 109 9100

3 Collector system e

4 1 lon source with flange, see topic lon Source on page 8-52 |111 9460

5 1 Flange 065 2620

6 1 O ring; 185 x 2, Viton 111 6520

7 1 Gas inlet 114 7210

7a 1 Gasket; 11.5, gold 055 1240

8 1 Spacer ring; stainless steel, NW 6 095 1600

9 2 Edge sealing; DN 100, aluminum 056 9110

10 2 Edge sealing; DN 63, aluminum 069 3220

11 1 O ring; 76 x 2.5, Viton 109 0140

12 2 Sealing washer 055 2930

13 1 O ring; 160 x 2, Viton 111 6510

14 1 Magnet, compl. 109 9430

15 1 Penning gauge 111 8320

16 Aperture plate 112 2460

17 1 Turbomolecular pump TMH 071 P 114 1500

See topic Vacuum System on page 8-48

18 28 Clamping screw 102 8380

19 3 Clamping screw 1027301

20 1 Amplifier housing 114 7060

21 1 Heater for gas inlet 114 7220

22 1 Valve, 3 port 112 2300
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8.5 Vacuum System

The main reasons of troubles with the vacuum system are leaks and
contaminations. Leaks may be caused:

* if flange connections and/or sealings are improperly treated during
service operations.

* accidentally during cooling down periods after baking.
» if heavily treated sealing components are worn out.

As 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 using improper elastomer gaskets, especially at elevated temperatures.
We recommend ordering spare gaskets from Thermo Electron only.

* By introducing solvents, which weren’t removed carefully after cleaning.

The final pressure should be checked daily. About 24 h after start, without
sample inflow, the pressure should be in the 10"8 mbar range.

Caution. Never use silicon greases or silicon oils! Silicon layers lead to
surface charges and are difficult to eliminate!

Flanges with Metal Gaskets

Before mounting the flange connection, make sure that the sealing surfaces 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 screws. Afterwards use a wrench and tighten the screws crosswise at least
two procedures. Check that flanges and spacer ring have equal distances. Stop
tightening, when the flanges touch the spacer ring.

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 bent or damaged.
Note that the probability for leakage increases with increasing use.

Note. Do not re-use a baked metal gasket.
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Flanges with Viton Gaskets

When changing the Viton gasket, do not use other materials. The Viton used
must be of good and preheated quality. For this reason, we recommend to
order spare gaskets from Thermo Electron only. Before using the gasket,
ensure that sealing surfaces and gasket are clean and that the gasket surfaces
are not injured. For cleaning, wipe the gasket with clean paper.

Note. Do not use vacuum grease, and do not clean Viton gaskets with
solvents. Viton must not be operated at temperatures above 150 °C.

PVC Tubings of Fore Vacuum Lines

If the tubings are contaminated by forevacuum pump oil, replace them with
new ones. Never clean PVC tubings with solvents. PVC tubings are sensitive
to elevated temperatures. Thus, make sure that they do not contact hot parts.

Cleaning the Vacuum Components

Cleaning the parts of the high vacuum regions is described in Ion Source on
page 8-52. For cleaning parts of the fore vacuum region, many different
methods are known. We recommend using cyclohexane as solvent. The best
cleaning is obtained by using a hot ultrasonic bath. Observe the following
recommendations:

*  Use pure solvents only.

*  When cleaning with solvents, use a hood.

* Pay attention to your country's safety regulations.
* After cleaning, dry the parts carefully.

* Do not touch the cleaned parts with your fingers (use lint-free gloves).

Leak Detection

Two different methods are recommended:

*  Mass spectrometric leak detection can be applied if the leak permits MS
operation (p ~ 6*10™ mbar). Use a container with a suitable test gas (e.g.
argon). Connect the reducing valve to a PVC tube and the open end of the
tube to a fine capillary (e.g. glass or metal tubing). Using a sensitive cup,
set the IRMS to the Ar peak (m/z 40) and blow a fine argon beam onto
those parts, where leaks are suspected.
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* For leak detection in the forevacuum section, or if the pressure is too high
for MS operation: use a small washing bottle with ethanol and spray a fine
ethanol beam onto those connections where a leak is suspected. When
hitting the leak, the pressure, after a short time of delay, will first decrease
and afterwards increase rapidly. Use the ion gauge for pressure reading.

Warning. Ethanol vapors are explosive. Do not smoke or handle with open
fire. During leak detection ventilate the laboratory carefully.

lon Gauge

When replacing the ion gauge tube, take care that the filament is placed in the
downward direction. Otherwise, a short circuit may occur. It is recommended
to use aluminum gaskets for sealing the ion gauge tube. When using a Viton
gasket, make sure that the Viton ring is of good and preheated quality. The
gasket is warmed up during operation.
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Figure 8-2.  Schematic View of the Vacuum System
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Pos. No. Qty. Designation Part No.
1 1 Turbomolecular pump TMH 262 114 1600
1 Resource storage for TMH 262 105 0160
2 2 Turbomolecular pump TMH 071 P 114 1500
1 Resource storage for TMH 071 P 017 2350
3 2 Rotary pump; DUO 2.5 109 5950
4 1 Rotary pump; DUO 005 109 7510
6 1 Penning gauge, for high vacuum 111 8320
8 1 Vent valve 108 4890
9 1 Edge sealing; NW 100 056 9110
Accessories
1 Cross piece; DN 25/16 108 2410
1 Blind flange; aluminum NW 16 052 2090
2 Centering ring; NW 16, Viton 052 2140
3 Centering ring; NW 25, Viton 052 2150
1 Metal tube; NW 25 x 250 0524270
1 Metal tube; NW 16 x 500 053 4500
3 Clamping ring; DN 10-16 KF 079 4480
3 Clamping ring; DN 20-25 KF 052 1560
20 Screw; stainless steel, M 8 x 35 045 4400
20 Washer; stainless steel, I.D. 8.4 047 0070
5m Exhaust tube; 9 x 3; PVC 104 9540
1 Edge sealing; aluminum, DN 63 069 3220
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8.6 lon Source

The following section 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

1. Switch off ion source.

2. Close inlet system (close changeover valve)
3. Switch off the pump system

4. Vent the analyzer system with dry gas (Ar).
5

Unscrew the eight bolts of the ion source flange, and remove the ion
source carefully

6. In case the ion source shall be removed for a longer period of time, e.g.
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

1. Inspect the edge sealing carefully for absence of scratches and lint.
2. Place the edge sealing on the flange of the analyzer head.

3. Insert the ion source into the analyzer head. When inserted, ion source
flange and making flange should be aligned in parallel.

4. Press the ion source in the direction of the analyzer and tighten the screw
hand tight. Check for short circuits. Afterwards use a wrench and tighten
the screws crosswise within at last two procedures.

5. After exchanging the cathode unit and/or disassembly of the ion source, it
is necessary to readjust the ion source potentials.

Exchange of the Cathode Unit

1. Remove the ion source as described in topic Removal of the Ion Source
above and put the source onto a table with the flange downward.

2. Loosen the clamp of the source magnet at the cathode unit side, turn aside
and remove the magnet.

3. Unscrew the cathode unit from the ionization housing and remove the
cathode unit.
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4. The new unit must fit to the edge of the housing. Afterwards tighten the
SCTeWsS.

5. Hold the feedthroughs with small pliers and screw on the connection
wires.

6. Replace the source magnet and fasten with the clamp.
7. Perform the source check.

8. Reinstall the ion source.

Note. Use lint-free gloves and clean tools for the exchange.

Cleaning the lon Source Parts

This section contains the following topics:
* Cleaning the Metallic Parts

*  Cleaning the Ceramic Insulators

Cleaning the Metallic Parts

1. Grind all contaminated and discolored metal parts with aluminum oxide
powder (600 grain). The mechanical cleaning described above must be
followed by a chemical cleaning.

2. All parts must be cleaned within a grease dissolving cyclohexane bath.
An ultra sonic bath will improve and accelerate the cleaning procedure.

Note. Do not use ultrasonic when cleaning the ion source magnets.

3. Afterwards all parts made of stainless steel should be cleaned in a 3%
RBS 50 solution at 60 °C for about 1 or 2 h.

4. After cleaning in RBS 50 and in distilled water, the parts should be dried
chemically within a Freon bath or a pure alcohol.

5. After chemical drying, the parts should be additionally dried by a fan or a
drying oven to eliminate solvent residuals.

Cleaning 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.

2. Anneal the ceramic spacer rings to red heat. Use a propane-oxygen flame
or a muffle furnace for annealing (maximum temperature: 800—1000 °C).
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Source Feedthroughs, see Figure 8-4

Source Wiring, see Figure 8-6

Pos. 26/26a are not shown

A

Figure 8-3. lon Source (Part No.: 111 9440)

Pos. No. Qty. Designation Part No.
1 1 lonization housing 111 9480
2 1 Extraction plate 102 8040
3 1 Extraction plate 058 2460
Thermo
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4 1 Lens 058 2440
5 1 lon source base plate 108 2350
6 2 Z deflection 050 2040
7 2 R deflection 050 2060
8 1 Spacer ring; quartz glass, 6 x 4.1 x 4 106 7930
9 1 Collector (Trap) 074 2600
10* 1 Cathode (Filament) 102 7920
11 1 Magnet 057 9300
12 2 Spring 074 2380
13 1 Spacer ring; metal 102 8160
14* 1 Spacer ring; ceramic, 24.8 x 21 x 1 056 0010
15 1 Spacer ring; quartz glass, 24.8 x 21 x 2 106 7910
16 1 Spacer ring; quartz glass, 24.8 x 21 x 4 106 7920
17* 4 Rod; ceramic 102 7480
18* 4 Spacer tube; ceramic, 6 x 4.1 x 4 056 0710
19* 8 Spacer tube; ceramic, 6 x 4.2 x 3 056 0150
20" 10 Bush, ceramic 048 5280
21* 4 Spacer tube; ceramic, 5x3.2x 1.5 056 1650
22 4 Pin, long 102 6730
23 4 Pressure spring; 1.D. 4.2, LD 1 102 8920
24 3 Connection pin 0810170
25 2 Pin; 1x 3 111 9430
26 2 Halogen lamp; 12 V/10 W, see Figure 8-5 108 5040
26 a 1 Set heater connection, see Figure 8-5 900 0374
(ground line, lines 12/13 and 2 halogen lamps)
27 1 Source slit, tantalum 112 0940
27a 1 Source slit, gold 111 8050
28 1 Spring 111 8040
29 11 Screw; DIN 84, M 2 x 6 045 3650
Note. The parts marked with an asterisk (*) frequently break. It is
recommended to provide for replacements before the source is opened.
Thermo
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top

Qutside view of feedthrough

Figure 8-4.  Source Feedthroughs

iry

Figure 8-5. Connection Scheme for Lamps, for part numbers, see
page 8-55.
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cathode lon Source
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Figure 8-6.  Source Wiring
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Figure 8-7.  Compressed Air Supply (Part No. 108 2520)
Pos. No. Qty. Designation Part No.
1 1 Compressed air distributor 106 8410
2 1 Compressed air service unit 052 1630
3 1 Compressed air store 049 3830
4 5 Valve control unit manifold card 108 3241
Accessories
2 Swivel joint 052 1730
1 Quick connection 052 1620
6m Tube 069 0740
4 Screw 0452130
4 Washer 047 0050
11 Sealing ring 050 5260
5 Blind stopper 052 1950
4 Coupling compl. 067 4652
8-58 Finnigan DELTAP'YSXP Operating Manual -EIL-E!;‘R(? clo:!o';gﬂg




Finnigan DELTAPIUSXp

Manifold
Card -]

Technical Information

1;2

5,67

capillary

o

micro volume

E

e — 5.

r s s, w——

s

Inlet Systems

f a d
3;4 Valve unit, pos. 2
Figure 8-8.  Basic Module Changeover (Part No. 108 2630)
Pos. No. Qty. Designation Part No.

1 1 Valve body 108 2620
2 4 Valve unit 065 3001

a 1 Membrane 065 3010

b 1 Pressure unit 065 3050

c 1 Piston 065 3030

d 1 Stamp, gold 065 3041

e 1 Cover 065 3060

f 4 Screw; M 6 x 20 045 3420

g 1 Guard ring; 10 x 1 047 3430

h 8 Plate spring; 20 x 10.2 x 0.4 043 1570

i 1 Jacket ring 055 3140

j 1 Gasket; gold, 38 054 5270

k 1 Lithium fat 079 1140
3 4 Connecting fitting 070 3780
4 4 Gasket 050 5260
5 8 Cap nut 052 1160
6 8 Front ferrule 079 2800
7 8 Back ferrule 079 2810
8 1 Manifold Card 108 3241
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Figure 8-9.  Variable Volume (Part No. 108 2681)

Pos. No. Qty. Designation Part No.
1 1 Motor, compl. 070 3330
2 1 Valve unit 108 2670
3 1 Manometer 101 6802
4 1 Capillary 067 1182
5 1 Potentiometer 070 3540
6 1 O ring 055 3180
7 1 Limit stop 070 3610
8 1 Bellows unit, small 070 3310
Thermo
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Figure 8-10. Microvolume (Part No. 108 2900)

Pos. No. Qty. Designation Part No.
2 1 Valve 106 8970
3 1 Cold finger; CO, 078 3330
4 1 Cold finger; N5 078 3340
5 1 Cooling plate; CO, 041 2300
6 1 Cooling plate; No 058 3290
7 1 Capillary tube, heatable 067 1182
8 1 Gasket; gold, 6.3 055 1010
3
2 |
o | o
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Figure 8-11. Pumping Unit (Part No. 108 3300)
Pos. No. Qty. Designation Part No.
1 1 Valve body 059 3410
2 2 Valve unit 065 3001
3 2 Gasket 050 5260
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Sample Pos. 2 and 7 are not shown pymp

Figure 8-12. Multiport Module (Part No. 108 3200)

Pos. No. Qty. Designation Part No.
1 2 Valve bloc 106 8770
2 1 Manometer 101 6801
3 5 Nut 052 1160
4 5 Front ferrule 079 2800
5 5 Back ferrule 0792810
6 3 Manifold card 108 3241
7 5m Silicon hose 101 5830
L*_

90)0)®

Pos. 2 is not shown

Figure 8-13. Tube Cracker (Part No. 108 28 40)
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Pos. No. Qty. Designation Part No.
1 3 Manifold Card 109 7750
2 5m Silicon hose 101 5830
3 2 O ring 055 2180
Autocool
2
12
10; 11
3 1 °
13; 14 2
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Pos. 16 is not shown
Figure 8-14. Autocool (Part No. 049 3661)
Pos. No. Qty. Designation Part No.
1 1 Cooling unit 079 2400
2 1 Blank flange 059 7380
3 1 Cover 059 6530
4 1 Insulating case 054 2830
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5 1 Lifting device 060 9260
6 1 Filler cap 112 8230
7 1 Sleeve 075 4850
8 1 Insert 0754710
9 1 Refill device 039 5441
10 1 Magnet valve, for LN2 041 4130
11 1 Manifold, for LN2 048 2610
12 1 Hose for refill box 059 9610
13 1 Screw; M4 x 10 045 088

14 4 Nut; M 4 046 0220
15 2 Screw; M 4 x 25 045 0500
16 1 Connection cable for trap 025 3791
17 1 Container 75 |, f. liquid N, 079 4700

Accessories

AN
3

N

Figure 8-15. Accessories
Pos. No. Qty. Designation Part No.

1 1 Sample vial (5 ml) 100 3560
2 1 Sample vial (10 ml) 100 3840
3 1 Sample vial (200 ml) 025 4650
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