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1.1 INTRODUCTION

This manual describes the functions and the fundamental measuring procedures of your

Thermo Finnigan MAT 253 mass spectrometer. In addition, specific manuals for the
purchased peripheral equipment are supplied.

To obtain a good understanding of the complete system, it is necessary to study 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 Thermo Finnigan MAT 253.

To reach a high level of performance with the Thermo Finnigan MAT 253, 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 Finnigan MAT service office or

contact directly:

Thermo Finnigan MAT
Barkhausenstr. 2

28197 Bremen, Germany
Phone: +49-421-5493-0
Fax: +49-421-5493-396

Internet: www.thermo.com

1.1.1 BASIC INSTRUMENT

With the Thermo Finnigan MAT 253, you can measure gas isotope ratio of

H/D, *c/'?c, *N/'N, *80/'°0, *2S/3*S (from SO, and SFs), 22Si/**Si as well as Ar, Kr, and Xe.

The MAT 253 provides a flexible and open platform for the connection of inlet systems and

preparation devices. Thermo Finnigan-supplied inlet systems are automatically recognized by

1-1
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a "plug and measure" concept. In addition, the system is open for easy connection and

control of custom inlet/preparation systems.

The basic instrument is equipped with a dual inlet system for classical applications. It has a

modular design for the adaptation of different inlet modules. This enables a configuration of

the instrument tailored to the requirement of the users.

On the sample side can be connected:

» a second inlet system for variable sample volumes, a multiport with or without a tube
cracker installation,

» microvolumes for very small samples,

» multisample inlets for separating and purifying samples or,

» installations for "on-line" coupling to gas chromatographs, elemental analyzer or other
peripherals.

The configuration of the inlet systems is described in this manual. Detailed information about

other inlet systems such as the "on line" coupling to gas chromatographs or to elemental

analyzers you will find 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.

1-2
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Fig. 1-1: Front view of the MAT 253

1.1.2

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.

N

»

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.

1-3
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> 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.

Technical information contained in this publication is for reference purposes only and is
subject to change without notice. Every effort has been made to supply complete and
accurate information. However, Thermo Finnigan assumes no responsibility and will not be
liable for any errors, omissions, damage, or loss that might result from any use of this manual
or the information contained therein (even if this information is properly followed and

problems still arise).

This publication is not part of the Agreement of Sale between Thermo Finnigan and the
purchaser of a Thermo Finnigan MAT system. In the event of any conflict between the
provisions of this document and those contained in Thermo Finnigan's Terms and Conditions,

the provisions of the Terms and Conditions will govern.

Reference to System Configurations and Specifications supersede all previous information

and are subject to revision without notice.
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1.2

GETTING STARTED: HARDWARE

This paragraph explains the hardware related steps to be performed before any measure-

ment can be started.

First steps

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

» Connect the end of the hose for compressed air (i.e. a thin transparent hose) that lea-

ves the IRMS at its rear panel to your wall outlet or a compressor for compressed air.

You need at least 5 bar.

to pressure
regulator

to wall
outlet

wall outlet for

compressed air

hose for compressed air

- leaves IRMS at its rear panel

= leads to wall outlet for compressed air and manometer

The other end of the hose for compressed air must be connected to the pressure regulator

behind the front panel of the IRMS as shown below.

1-5
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hose for com-
pressed air

pressure
regulator

distributor

with ports

pressure
regulating
screw

pressure
regulator

hose for com-
pressed air

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.

> 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
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» 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,).

to Fore Vacuum| |outward i?aESL?n
pump Pump

Power supply

» Connect your IRMS to the power supply.

.........

to IRMS

1-7
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» At the rear side of the instruments are sockets to connect peripherals, if available. For
first tests, the IRMS is checked without any peripherals connected to it. Later on, the

peripherals are connected one at a time.

sockets for connection

of peripherals

» Turn on the IRMS by setting the main switch to position ON. The main switch is loca-

ted at the electronic cabinet’s rear panel.

1-8
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Pumping system

Three Fore Vacuum Pumps are used:
» Pfeiffer “Duo 5” for the Source (1)
» Pfeiffer “Duo 2.5” for the Analyzer (2)
» Pfeiffer “Duo 2.5” for the Inlet System (3)

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).

1-9
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The gas ballast is shut by turning the switch to position 0. In case of Pfeiffer “Duo 57, 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).

¥

|

L

-

1
|5
-

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

the pumps. The corresponding LEDs are described below.

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

INLET PUMP ERROR

ACCEL VOLTAGE |
EMISSION §

1-10

Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL 1

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

The Inlet Pumps switch must only be additionally pressed in case of a Dual Inlet Sys-

tem.

NOTE: All the LEDs will still be turned off with the exception of the Power LED,

which will be red.

o After 15 min, the green LEDs “Analyzer Pumps: Turbo Pumps > 80%” and

“Inlet Pumps: Turbo Pump > 80%” must be on.

o 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.

o 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 se-

curity threshold of = 3 * 10 > mbar has not been reached).

NOTE: If properly functioning, the red LEDs must not be on!

Source heater

The LEDs of the source heater are located at left side of the IRMS, in the top right corner.
When the source heater is turned on, both LEDs must be on. Otherwise, one of the heaters

might be defective.

1-11
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Heater of the Changeover valve and/or needle valve

Switch on the heater of the Changeover valve and/or the heater of the needle valve (in case

of Continuous Flow applications). This will help to prevent water condensation.

1 needle valve including needle

valve heater

2 Changeover valve (COV)
including Changeover valve
heater

3 device for crimp adjustment
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O | S |

. to Changeover valve
device for

crimp adjust- A

(inside metal block)

ment

b

S vy

needle valve including needle valve

heater (side view)

a to needle valve heater

port for capillary

to needle valve
heater

(inside metal
block)

needle valve

(frontal view)

IRMS - computer connection

To ensure data transfer between IRMS and computer, connect the fiber line to the respective

port at the computer’s rear panel.

1-13
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9

dddd

=

fiber line

interface

=l

fiber line

p]

» 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: Ifthe “Host Connection” LED does not gleam with ISODAT NT being started,

no connection between IRMS and computer has been established.

1-14
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IRMS-peripherals connection

» 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 Chapter 4.4).

» 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).

Start Configurator

» 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.
‘.,—T )S)

Configurator

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

When starting the Configurator the very first time (or after reset of the IRMS), your type of
IRMS is required. Then press OK.

1-15
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Select Isotope MS X|

Bl oo

Select the MS attached to this Computer

eysictie Isolope M Tyees > Select your IRMS type.
MS
Delta Plus XP
> Press OK to confirm.
[ ok | concel |
; > Check, whether the correct cups are
:mle the |n;.~talled Eups.l
te cups for peak center. . J
Select the resistors attached. installed. &
| & [ # Resistor [Ohm)]

Cup 1 v | v | 1e4009 v > Check, whether the correct cups

Cup 2 v 1e+011 ¥ . .ﬁ

Cup 3 7 304008 = are available for peak center.

Cup 4 v | v | 3e4010 i

Dty 4 1e+011 i > Check, whether the resistor values

Cupb v 1e+012 >

Cup 7 v | v [ 1e+010 v are correct. =

Cup 8 v | v | 1e+009 ¥

> Confirm by OK.
NOTE: Up to eight channels can be used simultaneously!
1-16
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Gas Configuration Editor

B X

Add Delete

Configurations I

Name Cup1 | CupZ | CupZ | Cupd | Cupk | Cupk | Cup? | CupE | Calibration Formula Magnet |

N2 28 |29 |30 Current [ag 12 ¥| N2 8071

c02 44 |45 [46 Current [Penn ¥| 02 11073 ||

Luft 28 |29 [30 [32 [33 [34 [38 [40 | cCurent [Penn | Airo2n2  |11073 ||

«| | |
Save & Close I Cancel |

» Check the available Gas Configurations. You can edit them by clicking on the fields
(for detailed information refer to the ISODAT NT Help System).
» Finally, press Save & Close.

» Select one of the Configurations preset by Thermo Finnigan MAT or add a new Confi-

guration using the Add Configuration button.

Configuiations
] Isodat NT
o LN «—
=-MS MAT 263
M BoardldHardwarePart
B Intensily
@ Extraction 1
lZ' Extraction 2
2] X-Focus 1
EZ) %Focus 2
EZ Trap
EZ] Election Energie
Emission
EZ] X-Deflection
EZ] v-Deflection 1
EZ] vv-Deflection 2
EZ] SE Supressing
EZ] Retarding Lense
w ResetHV
EZ] High Vacuum
@ High Yoltage
@ Magnetic Field

@ Clock

% PResistorCh0

% Inlet Valve Heater
) EmissionCurrent
EmissionCunentTrap
HighVoltage
HvStatus

—A ource

— Capillay

|»

h

Give it a significant name (e.g. “Dual Inlet” in case of a
MAT 253 with a Dual Inlet System).

Open the tree structure by a click on & at = MS MAT 253

On the right pane,
select Dual Inlet.

F:iDualniet |
EDual Inlet + HDevice

# EDual Inlet + HDevice + 42005 Sampler
¥ EDual Irlet + MicroVolume

# EDual Inlet + Multiport

EE |3 50ualInlet + Multiport + Buffered Refil

o |E EDual Inlet + Multiport + MicroVolume
6":5: ¥ EDual Inlet + Multiport + Reference Refil

Drag it to the Source port =+ of the new Configuration.
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A ® sign appears: HvStatus

[=}-— Source
=R ¥ 3 Dual Inlet System
M BoardidHardwarePart
P Valve 11
P Valve 12

The Dual Inlet device has been attached to the Source.

P4 Valve 40
VP
E VolumeControl Left
VP
E VolumeControl Right
&) rv
¥, Switch Pumps
¥, Pumps Inlet . .
K, Pumps 50% Close the Configurator window.
N, N2Refill On
¥, N2 Refill enabled
¥, N2 Refill Eror
& Heater
. Intemn Right
= Intemn Left
—_ Extern Right
=i Extem Left
—_ Capillary v

All settings will be saved automatically.

Start Instrument Control

M
Instrurnent
Start Instrument Control by double-clicking on the Instrument Control Icon. Control
The Scan window appears.
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= IsolnstrumentControl - Scan [Untitled]
File Scan Window Help

j [Dualinet @—  x][co2 €— 4| ?4202 & BSP11.01.02 ‘
[ Scan (Untitied] =B
H Lﬁullntensiw ~] i!'_,h‘[me | lall,,ﬁ-‘ | ~|
——[® WIMass 4500(C2] BMass 46.00(C3] WMMass 47.00(C4]
= 50000
SGave File 00
@ 40000
Piint .
230000
P> & 25000
Start Scan w
: 20000
-h_',’_!.-'_;;"- - {800
) 10000
Options 50001
D I I I L 1
& 20 40 80 80 100 120
[Ealibratio Time [Steps]
&
Jump _Q /i
> Select your Configuration, e.g. Dual Inlet. Dual Inlet =l
» Select your Gas Configuration, e.g. CO,. |c02 =

» Right-click on the Instrument Control window’s title bar. Select Properties.

12 IsolnstrumentControl

File Scan Wi
Hestore
J IDuaI Inlet Tioe
- Size
.- Scan [Untitled] Minimize
‘ J i,?“ [Intensity Maximize
—— [© WMass £ (Close  Al+F4

BT
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I Bars | [2 Global > In the Properties box, activate
[ ] Scri!:;l Bar :I
L] BasioBar Configuration, Smart Isotope MS

__| Window Toolbar
=@ Dialog Bars
X! Configuration and Source Vacuum.
__| Instrument Control Informations
| File Browser
X! Source Yacuum
DGk S mart | sotope MS
| Focus
| State
| Devices
=@ Dialogs
| Scan
__| Help
| DIl Class Informations ) -

— > Then confirm by OK.

» Check the quality of the vacuum being established: the HV Source display reveals the

current source vacuum in mbar.

x|

9.7e-008

Evacuating the Dual Inlet system

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

i3 |solnstrumentControl - [Scan [Untitled]]

File Scan REYEIY

j IDuaIIn'Iel Alian?e_l@s_ — —

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

] 1® [intensity v 2 Scan [Uniiled]
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LJoource

[_ J Volume Pressure left [mBar]

11.9

Yolume Pressure right [mBar] [ J

319

e =7
Vacuum Line Fore Vacuum [mBar] Vacuum Line

1.61e-003
o——

The individual parts of the Dual Inlet System must now successively be evacuated:

@F/—fi rst

» Usually, standard gas is connected to the right inlet side, while the sample gas is

connected to the left inlet side.
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» 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.

» 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. The intensity pattern characteristic for CO; is dis-

played at the Smart Isotope MS bar: the intensity for mass 44 is smaller than the one on

mass 45, which in turn is smaller than the one on mass 46.

NOTE: Before starting a measurement, after pumping 15 minutes, a pressure be-

tween the lower 10 ~° mbar and the upper 10 " mbar range should be

reached.

This pressure should even drop between the lower 10 " mbar and the upper
10 8 mbar range as pumping continues for a longer time (if all valves are

closed).

If after 15 minutes 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.

» Open the needle valve (if you have got one).
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Smart Isotome MS

DAGE - %%

Magnet [Steps] HY Dac [Steps]

E >  Then turn on the ion source via the *‘

10461 [ = 05861 M= lcon at ISODAT NT's Smart Isotope

MS bar
!|44.0 | 2043 %Intensity |

w|45.0 | 3130 %pattern for |
w460 | 4158 8% ~ IcO, ‘

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

» If you got a signal on all cups, perform a peak center by clicking on the & Icon.

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

If they don'’t (or if an error occurs during peak center), perform a Calibration using CO,

(if you calibrated the IRMS before, a peak center may be sufficient).

Principle: Only high voltage (i.e. the HVDAC value) is changed in this subtle HYDAC Scan.
The magnet jumps to a certain BDAC value specified (e.g. 10145 BDAC steps).
As a result, the magnet finds exactly the peak of interest.
The BDAC values of a particular gas (e.g. 12071 BDAC steps in case of COy)
have first and foremost been stored in the Gas Configuration (e.g. CO2).
The peak center runs according to the BDAC values specified there.
For each mass, at least one peak center will be performed

(default: three peak centers for each mass).
Mass Calibration

» In Instrument Control’'s Scan Window select your (Hardware) Configuration,

e.g. Dual Inlet in case of a Dual Inlet System. |Dual Inlet |
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> Select your Gas Configuration, e.g. CO2. |c02 =

Normally, CO2 is used for the first Mass Calibration, thus serving as a basis for later

ones, which possibly may use other gases.

3 |solnstrumentControl - Scan [

File Window Help

Start Ctrl+R
Stop (Etr +
. Tune
» From the Scan Menu select Calibrate.
Options Ctrl+0
Repeat

Calibrate...

Jump Calibration...

> You are reminded to ensure that Reference Insttument Control

Make sure that the Reference Port for
for CO is open.

Gas is open.

Continue?

Therefore, check the signal intensity at the

Smart Isotope MS bar. If the signal intensity

is sufficient (e.g. > 1 V), click Yes.
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Set Calibration Parameter
Scan
.||||,. OBasic
> Atthe Scan Basic box select 2000 | *** N |
Reverse Scan i Integration time IWZI
Show in Steps o
steps and 12000 steps as a range il — |
for the Magnet Scan. 9 _
agnet :
Start [Step] W <4—
> Accept the other default values. Stop(Step] [12000 <+
Step [Step) .
. D i |
» Finally, press OK. sl
Cancel

Principle: The masses 12, 28 and 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.

[ Mass.__ [ BDAC.. wdel. |[® ©Cupz [ CTE oA

e 120 4328 578055 2 ] £

o Fo |B280 7E0S 3330699 2 9 Shasooe

& 440 10112 S0000.00 SEUS g E %
New Point .

%

b1

7

. | [Click on this

TE20.00
592000

rehcal. | [area before
pressing the 30000

iInfo button!

Intensity [Steps]

5420 .00

30,00 J
1 672000 495 00
1041500

! ﬁ |
| ol | B

3000 4000 5000 €000 10000 11000 12000
Magnetic Field [Steps]
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Sometimes, the proposals for the mass peak positions in the left pane are matching and
sometimes they don’t. During the very first Calibration, the proposals usually must be cor-
rected: assign the calibration masses to their peaks by drag and drop of the vertical lines us-

ing your mouse, snapping the lines to the mass peaks.

During later Calibrations, the proposals mostly don’t need to be corrected via drag and drop.

» Activate the area containing the mass proposals by clicking on it!

i
» Control whether you chose the correct masses using the Info button. Infc
Cubic Spline

80 : : "

0 < _> /’/

70 : _//

- 7~
& : i __IThe curve should be approximately

linear within the interval.

Mass [Dalton]
3

30

20

10

—

T T T T T T T
2000 4000 6000 8000 40000 42000 14000 46000

B-Dac [Steps]
OK I

» After having corrected the proposals, press the Finish Calibration button.

2

Finizh Cal..

The magnet is alternately set to low and high BDAC values several times. It will try to retrieve

the peaks by jumping to them. Due to hysteresis, the peaks can’t exactly be retrieved.

» A peak center follows.
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Crimp adjustment

» Open the entire Inlet System.

— » Let flow 50 mbar of CO; into

each bellow (“equilibration”).

» Adjust the crimps until this
bellow pressure of leads to a
signal of 5 V (= 10 mbar cor-
respond to 1 V in case of COy).

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 as follows:
It is presumed, that the source has been switched on and focusing has been performed.

=
2l 0
Instrument
Start Instrument Control by double-clicking on the Instrument Control Icon. Control
The Scan window appears.
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= IsolnstrumentControl - Scan [Untitled]
File Scan Window Help

j [Duslinlet @—  x]|c02 €—

=] ?}:2 & JBsPii0nR

1 S can (Untitled] o
H ;’m | Intensity ~] 1‘!’_,|Time | i.'l'.l:._‘ | ~l
- [© BMass 45.00[C2] BMass 46.00(C3] MMMass 47.00(C4]
= 50000
A 450004
400004
Q 350004
Print 0
3 30000,
P = 25000
Start Scan w
0 £ 20000;
StopSean 15000,
A 10000/
Options 50004
D ] ] ] 1
& 20 40 60 80 100 120
Ealitratio Time [Steps]
o
Jump G /i

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

» Select your Gas Configuration, e.g. CO..

7 Dual Inlet System - Isotope M5 /Source/Dual Inlet System

lDual Inlet ;l

[co2 ~|

1S [=] 2

“olume Pressare k1t nBag

56

=

volme Fressare it mBan

127

5

o0

+

L

o —

S

Fore Yacum

.67¢e-006

®

=T

wacuim Lhe
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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).

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

'3 |solnstrumentControl - Dual

File Window Help
Stop Bellow Ealbration

» From the Calibrate Menu, select Bellows.

Bellow Calibration must be performed in two steps:

Step 1 Hardware Calibration of the bellows

In Hardware Calibration, the bellows are opened as far as it will go (i.e. 100 %) and closed
again (i.e. 0 %).

Calibrate Bellows E3 |

(+ Hardware This Calibration will convert the physical Proceed way in percentual Steps.
It is not possible to Acquire or move Bellows without this Calibration.

» Enable the Hardware
" Signal This Calibration creates a Formular to enable a fast adjust from Intensities radio button.

via Bellow movement.
Choose one of the available modes bellow:

{5 [anusl (&) Lutomatic 5> |

> Press OK.

Instrument Control

, ) Bellow Hardware Calibration will delete the Bellow Signal Calibration. “Y'ou must calibrate the Signal after Finish the
g Hardware Calibration manual.

Continue ?
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NOTE: A Hardware Calibration deletes a Signal Calibration. Therefore, Hardware

Calibration must always be performed prior to Signal Calibration!

> Press Yes to continue.

Instrument Control E3 I

”! Bellow Calibration complete ! » The Hardware Calibration of the bellows has been
finished. Press OK.

Step 2 Signal Calibration of the bellows
NOTE: Signal Calibration requires a signal intensity of at least 3 V!

WARNING: 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.

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

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

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

or too large, warning messages will occur.
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Calibrate Bellows E3 I
" Hardware This Calibration will convert the physical Proceed way in percentual Steps.

It is not possible to Acquire or move Bellows without this Calibration.

+ Signal

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

* Automatic 53 |

' Manual

Cancel I

» Enable the Signal

radio button.

» Select Automatic and

press OK.

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

Focusing

The ion beam must now be focused (see Chapter 1.4). Thermo Finnigan MAT has already

performed a focusing procedure. The obtained parameters, which can be seen on the Focus

toolbar, have been assigned to the respective Gas Configuration.

& | <o S AF

Emission
Box/Trap I o,nu|

High Voltage [KV]
Emission

Trap

Election Energie
Extraction
Shield

X-Focus 1
KFocus 2
R-Plate
Y-Deflection 1
YY-Deflection 2
Einzel-Lens 1
EinzelLens 2

| 0.00|

[ 0.00]

[1.50 mA

{9976V

[149.46

1973993V _|
9369.96 |

| 8983.00 v |
8939.56 |

1860J01V

247222V |
2451.711 vV |
2?30,10}‘

[ 26804V
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On top of the Focus window, note the Focus Toolbar shown below:

1 .
Focus | x|

& & < os S AF

Among others, it contains the following buttons:

= Load: opens a “Focus Settings” document (*.fcs).
Save: saves the actual Focus Settings as “Focus Settings” document
(*.fcs).
=2 Undo: the last command is undone.
g Redo: the last command is redone.
co,

H.. Pass to GC: attaches the current Focus Setting to the current Gas Configura-

tion.

“ Reset HV: switches on high voltage.

*

Source On: turns on the entire source electronics.
* 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 own focusings,

0,
you can assign them to the active Gas Configuration by %2 :

~u

Besides, you can save new parameters by E o l0ad them again later by =

NOTE: For each Gas Configuration, a specific focus can be set and saved.
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Focusing can now be started:
o Inthe beginning, you should use the focusing settings Thermo Finnigan MAT
has preset (see the Focus bar). Usually, focusing will be performed automati-

cally (Autofocus). Only trained users should do this by themselves.

o To optimize the focusing settings by yourself, start a Tune Scan, which continu-
es during the whole focusing process. A Tune Scan reveals the course of inten-
sity over time while changing the parameters in the Focus window: At the Scan

window, select Tune Scan.

2 IsolnstrumentControl - Scan [Untitled]
File Scan Window Help

‘ [Dual Intet ~]|[coz =l %202 & BSP1L.0L02
[ s can [Untitied] o]
igqllntensity j i_!’__‘lTime :! i_i._l-l_-_ |Tune Scan 'I
= [® BMass 45.00[C2] BEMass 46.00(C3] MMMass 47.00[CA] +
= 50000 / I
Seve File 45000
' & ; 40000
Print _ 35000
B> o
Start Scan gm
! % 20000
~ 18000
P 10000
_Options ; 5000
1}
& W 0 % a0 s 6o
satratic Time [Steps]
&
Jump
— gy 7

Furthermore, you can select a particular cup (e.g. mass 44, mass 45 or mass 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.
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o Linearity focusing:

o Sensitivity focusing:

To achieve maximum linearity, the extraction voltage pre-
vailing at the extraction lens must be increased. It extracts
the ions out of the ionization volume by acceleration. Addi-
tionally, the ions thus obtain a direction. Therefore, fewer

collisions between molecules and ions occur.

To achieve maximum sensitivity, the extraction voltage (at
maximum intensity) must be set to zero. As the accelera-
tion out of the source doesn’t 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.

» 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 Finnigan MAT 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:

cusing manually.

If Autofocusing has not lead to the desired maximum intensity, perform Fo-
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Diagnosis

Without Bellow Calibration, Diagnosis Tests won'’t be possible. After the bellows have been

calibrated, you can run the Diagnosis tests. For details, see Chapter 7.

Starting a Measurement

After performing Diagnosis tests, you can start a measurement, i.e. a Dual Inlet Acquisition.

For details, see Chapter 6.
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1.3 GETTING STARTED: SOFTWARE

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

»  Software requirements and

»  Hardware requirements.

1.3.1.1 SOFTWARE REQUIREMENTS

It is advantageous if your system meets the recommended 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 500 MB free disk space (or higher)

Result files)

Super VGA monitor Super VGA monitor
(resolution 768 * 1280 pixels) (resolution 1280 * 1024 pixels)

Windows NT 4.0 supported printer

1.3.1.2 HARDWARE REQUIREMENTS
COM Port Extension Board
IEEE Interface Board

Sound Card

Joystick requirements

YV V VYV V

»  GC and Autosampler requirements

For the installation of the drivers for the above listed hardware, refer to chapter 8.2.
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1.3.2 INSTALLING ISODAT NT
Now install ISODAT NT (shipped on the CD). This can be done via the Startup Screen.

A 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).

Open your CD drive and insert the ISODAT NT CD.

2. Close it.
é 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.

I

3. From the gray Startup Screen, select "Install
ISODAT NT".
READ FIRST | ( Release Notes)
Install ISODAT NT
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File Download [ %]
You have chosen to download a file from this location.

SETUP.EXE from E:\lsodat NT

4. Select "Run this program from its What would you ke to do with this fle?

current location". Then press OK.

| oK I Cancel More Info

Security Warning [ %]

Do you want to install and run "SETUP.EXE from
E:\sodat NT"?

The publisher cannot be determined due to the problems
below:

5' CIICk YeS. The object to be verified iz unknown to the Trust
Prowvider.
Yes | More Info |
Setup
H H . . |ISODAT NT Setup is preparing the InstallShield® \wWizard
6' Walt Whlle SetU p IS prepa r ng the % which will quide you through the rest of the setup process.
= Flease wait,

InstallShield® Wizard.
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9.

A

10.

Respond with Yes (No will not create a backup). VersionHandler
Make sure that you have enough free disk space for the f@ Backup Cunent erskori?

backup that includes your Result files.

A backup of the current version of ISODAT NT is
created and stored in a subdirectory, e.g. "Ver- .

- - = -
sion_0.50", of the folder C:\Isodat_Backups (if you

cancel the backup, a message occurs).

o Each backup includes your Result files and is stored in a subdirectory of its own
in the folder C:\Isodat_Backups.
o Backups can be created and restored by using the Version Handler in the folder

C:\Isodat_Backups.
Question
|_'@ Delete the previous installed version of ISODAT ?

ATTENTION:
Respond with Yes to delete a previous ver- All measurement data and defined configurations get lost.

sion. Yes

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 compati-

bility between the old and the new version is ensured.

No will overwrite the previous version. Data, Configurations

and Mass Calibrations will remain untouched. Even ifi) Detete Cunent |sodat Version 7
Path: %

though, it is recommended to delete old versions until un- Registry: Softwareifinniganiisodat

equivocal compatibility between the old and the new ver-

sion is ensured.

Confirm again with Yes to delete.
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11.

12.

13.

Read the text carefully and click Next.

Read the software license agreement care-

fully and click Yes.

Fill in your name and company. Then click
Next.

Welcome E

‘Welcome ta the ISODAT NT Setup program. This
program wil install ISODAT NT on pour computer,

It iz ztrongly recommended that you el all Windows programs
before runring this S etup program.

Chick Cancel to quit Setup and then close any programs you
hiave nunning. Click Mest te cortinue with the Setup procranm.

WARNIMG: This program is protected by copyright lave and
irternational treaties.

Unauthorized reproduction or distribution of thiz program, or any
portion cf it, mayp resul in severe civil and criminal penalties, and
wil be prosecuted to the madmum extent possible undss law,

Soltware Licenze Agreement

Please read the following Licenze Agreement. Press the PAGE DOWN key to see
the rest of the agreement.

[THERMOQUEST SOFTWARE LICENSE AGREEMENT i'

B CLICKING THE "YES" BUTTOMN OR OPENING THE FACKAGE, 'YOU ARE
CONSENTING TO BE BOUND BY AND ARE BECOMING A PARTY T THIS
AGREEMENT. IF 0L DO NOT AGREE TO ALL OF THE TERMS OF THIS
AGREEMENT, CLICK THE "DO NOT ACCEFT" BUTTON. IN THE EVENT YOU DO
MOT ACCEPT ALL THE TERMS OF THIS AGREEMENT, YOU MAY RETURN THE
SOFTWARE TO THERMOQUEST FOR A FULL REFLIND

1. THE PARTIES

&) The parties to this license are Themmoluest and the Custornes, “ThemoQuest” means
an affifate of Themoluest Coporation that invoices the Customer. The "Customer iz =l

Do pou accept al the terms of the praceding Licanse Agreement? IF pou choose Mo, Sehup
vill chage. Toinstall ISODAT NT, pou must accept this agreement

< Dack Yes HNo |

Uizes Information

Typs your name bedow. v'ou muzt also tppe the: name of te
company pou vk for.

M ame: |

Company: [

< Back I [EAS I Cancel
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14.

15.

16.

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.

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

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

have ticked both checkboxes.

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.

Select your MS Interface Board for IEEE

connection to the IRMS (on the rear side of

your computer). Click on Next.

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

o The "National Instruments" PCI-GPIB
(PCI) driver must be installed separately

later.

Installed Interfaces x|

En-/Disable intalled Interfaces

< Back | Mext » I Cancel
Installed Interfaces i} x|

Select MS Senes

" Delta Pius/Plus XL/C/S /252
& Delta Plus XP/Advantage/253

Hardware Setup

< Back | Next > I

Cancel |
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17.

18.

19.

20.

Having chosen PCI-GPIB (PCl) in step 16, you are
i " i " / f river from National Instrume: 5
reminded that the "National Instruments" PCI-GPIB " ﬁf&iﬁa sqf: mgbhm}nllgumﬁh;

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.

Chooze Destination Location

Setup wil install ISODAT NT in the following folder.
Toirstal to this foldsr, cick Next

Tainstal 1o & differert foider. click Browse and select ancther
.

You can choose rot ho instzll ISODAT NT by clicking Cancel to
el Setup,

Accept the proposed folder or choose an-
other one by the Browse button. Then

press Next.

[~ Destination Folder

CAFINNIGANSSODAT NT Browse... |

< Back

Wait while Setup is updating the registry.

Wait while Setup is copying ISODAT NT onto
your harddisk.
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21. Choose Yes, | want to restart my computer — EEIED
NOow. Setup has frishad copying fls 1o your compute,
Remove the CD.
Click Finish to reboot. ISODAT NT is now

installed on your computer.

Before you can use the program, you must restart Windows or
vour computer.

1 ez, | wank ho restart my compuler now.|

€ No, | will restart my cornputer later.

Remove any disks rom their drives. and then chck Firish to
complete setup.

1-43

Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL 1

1.4 PRINCIPLE OF FOCUSING

1.4.1 REASONS TO PERFORM FOCUSING

Focusing has 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 chapter 2.3.3.

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. AF
3 At Autofocus default, select the potentials to be changed.

4 Press OK.
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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 which is followed

by a fine Autofocusing).

Use the “Undo” x» and “Redo” g 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:

» Click on the field to be edited. Then use the right or left cursor button to

increase or decrease the value.

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

Focus

o morns € il
=2 = A

Emission
@ Box/Trap

High Voltage [KV]
Trap

Electron Energie
Emission
Extraction 1
Extraction 2
K-Focus 1
X-Focus 2
X-Deflection
Y-Deflection 1
YY-Deflection 2
SE Supressing
Retarding Lense

uwl | o.ool

| 0.00|

1339V

7036V

| 1.5mé

2687.8Y

| 2696.4v
ETTa.
smav |
sov |

12388V

| 2600.0V

%]

Focus

= A
@ Gooten
High Voltage [KV]
Trap
Electron Energie
Emission
Extraction 1
Extraction 2
K-Focus 1
AX-Focus 2
X-Deflection
‘Y-Deflection 1
Y-Deflection 2
SE Supressing

Retarding Lense

S 5 ¥ 4 AF

| uwl

l 000

| 0.00|

[33.9v

700 <—

[1.5ma

| 2934.8V

| 27455Y

[ 27683V |
| 28244 |
55.2V/ |

13971V

4712y

[ 2386V

| 2600.0V

1-45

Thermo Finnigan

Issue 04/2002



MAT 253 OPERATING MANUAL 1

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

D0 W o ¥ AF = R e
@ oter | £ ® ot [ ol
HighVotage [KV] | 0.00] High Voltage [KY]  [*0.00]
Trap “ 333V | Trap 333V |
Electron Energie |[gﬂ3 eV | ElectionEnergie | .70,3 eV K r'd
Emission | 1.5md I Emission | 1.5méb '“l
Extraction 1 @l Extraction 1 @l
Extraction 2 2687.8V or Estraction 2 2687.8V
X-Focus 1 peo0.ov X-Focus 1 ps00.0v
%-Focus 2 % W X-Focus 2 @V
X-Deflection EX X-Deflection EE
Y-Deflection 1 3933V | Y-Deflection 1 3933V |
YDeflecon2  [agiov | YDeflecton2  [zgiov |
SE Supressing | 2388V I SE Supressing | 2386V |
RetardingLense | 26000 | RetardingLense | 2600.0Y |
I Edit
v 539 - 3 Clicking the right mouse button then allows selecting a step width.
Step 0.5 e¥ The actual step width is marked.
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» 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
= = e R

Emission
L Box/Trap

High Voltage [KV]
Trap

Electron Energie
Emission
Extraction 1
Extraction 2
X-Focus 1
X-Focus 2
X:Deflection
Y-Deflection 1
Y-Deflection 2
SE Supressing
Retarding Lense

W 2 N # AF

| wun| ‘ |

[ 0.00]

1338V

381.0V I

| 2386V

| 2600.0

Focus

Emission
o Box/Trap

High Voltage [KV]
Trap

Electron Energie
Emission
Extraction 1
Extraction 2
K-Focus 1
A-Focus 2
X-Deflection
Y-Deflection 1
YY-Deflection 2
SE Supressing
Retarding Lense

27413V I

13933V ' |

-
(26

.

X 4

| 2386V

28000V

» 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

S Emission
High Voltage [K¥]
Trap

Electron Energie
Enmission
Extraction 1
Extraction 2
K-Focus 1
*Focus 2
X-Deflection
Y-Deflection 1
Y-Deflection 2
SE Supressing
Retarding Lense

W 7 N6 ¥ AF

I wo | o.00]

| 0.00]

1399V

703V

| 1.5mé

nss\
26874V
pso0.0v
| 2696.4V

EC
3333V ]
EI

| 2386V

| 26000V

Fr:n:u::‘-
D0 W 0 HAF
@ torm [ o
HighVoltage [KY] | 0.00|
Trap | 399V |
Electron Energie [ 703V |
Emission 15mh |
Extraction 1 ’ml /
Extraction 2 | 29419V 'H
X-Focus 1 beoo.0v
X-Focus 2 b
X-Deflection 548V
Y-Deflection 1 XTI
Y-Deflection 2 3|1.0V I
SESupressing | 2385V |
RetardingLense | 26000 I
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21 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 10 keV and focused by electrostatic lenses to form a beam

(for details, see fig. 2-3).

Fig. 21 Partial view of the instrument showing the arrangement of the analyzer

Differential
Pumping

Tube Multi

Element
Multi
Collector

High
Vacuum

HD Amplifier
Housing

Amplifier
Housing

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

fig. 2-2).
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Due to shaping and dimensions of the magnet, not only a focusing in X-direction but also in
Y-direction is achieved. The refraction power (X-direction) is half as much as compared to
the same magnet without shaping it. The focal length decreases and its value is the same for
X- and Y-direction. Consequently, mass dispersion increases compared to the conventional
arrangement, where the beam enters and exits the field normal to the boundaries. Thus, the
23 cm radius system has the same mass dispersion as the conventional 46 cm arrangement
(where the beam enters and exits the field normal to the boundaries with a sector radius of
46 cm).

Fig. 2-2 The scheme of the ion path

Multi
Element
Collector

/
I
{‘;
I

I
|from

llon Source

The magnetic sector field is generated by an electro magnet with a maximum field strength of
0.75 Tesla. It covers a mass range up to m/z = 150 at full accelerating voltage.
The mass setting is achieved by variation of the magnetic field strength and/or of the accel-

erating voltage.
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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=ku-H?

where z: elementary charge

r.2
km=——= const.
2U

r: nominal radius of ion path (r = 23 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 = 10 kV, ky = 26.45 * 10° m?/V results.

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

resolution of

M _ 25 (10%valley)
Am

The collector slit widths for the universal (CNOS, MEMCO) or user-tailored collectors are
available in a range from 0.6 (e.g. for measuring SFs or Xe) to 3.5 mm and result in a

resolution of

M _ 200 (10% valley) for 1.5 mm cups.
Am

Details on the various collector types are given in chapter 2.5, lon Detection - Collector
System.
The electronic units supply the analyzer system operating voltages and control the analysis.

They are described in detail in chapter 2.3, lon Source Control Unit.
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2.2 ION SOURCE
The ion source of the Thermo Finnigan MAT 253 is designed for high sensitivity (due to high

gas density) and linearity as well as low H3" production at the same time. To ensure high
sensitivity, the ion source is of gas tight design. The sample gas enters the ionization
chamber through a ceramic tube and leaves it only via small apertures. These are required
as a passage for the electron beam and the ions exiting into the analyzer.

The conductivity of these openings is much lower than the pumping speed of the vacuum
pumps. Thus, the pressure within the ionization chamber is about 100 times higher than
outside, which leads to high ion yields. The ions are generated in the source by electron
impact ionization. The ionizing electrons are emitted by a thermionic cathode. The emission
current is held constant by the emission regulator unit (see chapter 2.3).

An additional feature is the Variable lon Source Conductance (VISC), or "Sulfur window".
With the VISC installed, the ion source conductance can be varied from outside without
breaking vacuum. High conductance operation is advantageous for SO, analyses to reduce
memory effects and to achieve short idle times.

A variable conductance is also required to optimize the flow characteristics of carrier gas /
sample peak mixtures for dynamic inlet techniques, such as continuous flow isotope ratio
monitoring.

Two small permanent magnets are mounted to the ionization chamber (see figure 2-3),
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.
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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. Fig. 2-3
shows schematically the lens arrangement and the potentials applied to them with an ion

accelerating voltage set to 10 kV.
Fig. 2-3 Potentials (vs. ground) of the ion source at 10 kV ion acceleration voltage

Einzel lens 11/2 12
(2150 to 2650 V)

y deflection top ~ylé %/
(2150 to 2650 V) § : i

lens left
(8800 to 9050 V)

extraction electrode 6
(9500 to 10000 V)

filament

(9850 to 9950 V)
Einzel lens 1111

(2150 to 2650 V)

10

y deflection bottom
(2150 to 2650 V)

lens right

ionization housing (8800 to 5050 V)

(10000 V)

1)—_J%tn:m collector

(10000 to 10100 V)

S
shield
(9000 to 9500 V)

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.
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Setting the accelerating voltage to lower values results in an enhancement of the mass range
beyond 150. For example: a setting to

8.0 kV results in a mass range up to 190,

6.6 kV results in a mass range up to 230.
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. the feedthroughs and correlation of lenses, are given in

the chapter 8, "Technical Information".

Fig. 2-4 Coupling of the inlet system to the ion source

inlet system with changeover valve

sample admission valve

standard admission valve

bracket [- ———————— S

ceramic tube /

analyzer housing

ionization chamber
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2.3 ION SOURCE CONTROL UNIT

A CAUTION: Opening the electronics cabinet is only allowed for maintenance

purposes by qualified personnel.

Fig. 2-5 Control panel and main switch of the MAT 253

Five identical
SUB D ports

POWER

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

INLET PUMP ERROR
ACCEL VOLTAGE
EMISSION

Fuses

Main switch

Plug connec-

tion to socket

Analyzer Pumps 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).

Power 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.

Host Connection turns on, if IRMS and computer have been connected.

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

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

2-7

Thermo Finnigan
Issue 04/2002



MAT 253

OPERATING MANUAL 2

Sec. Pump Error

High Vacuum OK

Fig. 2-5 a

» Main pump

(i.e. source pump)

Fig. 2-5 b

» Secondary pump (i.e. differential pump)

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

turns on, if  a pressure below 10 mbar has been reached.

The penning can only start vacuum measurement below

this pressure.

r
4

D-35614 Assiar

PFEIFFER & VACUUM

green LED red LED
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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.
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Fig. 2-5 ¢

Fore vacuum pump

AN
o
/ - g

(Analyzer, e.g. #1)

Fore vacuum pump
(Dual Inlet, e.g. #2)

Fore vacuum pump

(waste of Dual Inlet;

e.g. #3)

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' “ and switched off via \'®..

In case of all three turbo pumps (i.e. turbo pump of the source, differential turbo pump, turbo
pump of Inlet System; see LEDs in fig. 2.5 a) note:
» If a pump is off, the green LED blinks.

» If a pump is on, the green LED is turned on permanently. No information is

revealed about the rotational speed of the pump.

» If a pump did not start up, the red LED is turned on permanently.
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2.31 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 se-
lected via ISODAT NT (maximum value: 1.5 mA). The cathode heating current is about 6 A. If
the emission regulator is activated, the LED Emission on the front panel of the instrument
turns on.

2.3.2 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

» switched on the ion source (button X on

Smart Isotope MS
the Focus bar in ISODAT NT), RO® 5 H H ——

» switched on Tune Scan (menu Scan | Magnet [Steps] HV Dac [Steps] .

Tune) in ISODAT NT 10461 | < 58611 [ =

v

» admitted gas into the inlet system and a
ﬂ44.0 |2043?§""""‘i

ﬂ45.0 |3130?§""""'i
(See also chapter 5, "Dual Inlet System"). ﬂ46.0 |4153 R S

sufficient amount of gas to the ion source.

Focusing of the ion beam is performed via ISODAT NT.
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2.3.3 FOCUSING OF THE MASS SPECTROMETER
You can perform the focusing either manually or with the autofocus (AF). A compressed de-

scription of the focusing can be found in chapter 1, "Getting Started". Details about the han-

dling 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 sen-
sitivity focusing) is seldom performed. Sensitivity and peak shape are both improved, when

the extraction voltage (i.e. Extraction) 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 (i.e. high
value of Extraction) in order to extract the ions out of the ionization housing. It will be de-

scribed below.

1. Basic Adjustment of Parameters e

Before the first focusing run, the following & B 22 S AF

Emission
parameters should be preset: Box/Trap | 000 | 0.00]
HighVoage [KY] | 0.00|
Emission
> Set Trapto 40 V. 150 mA |
Trap 199.76V |
» Set Electron Energy to the maximum Election Eneigie | | 149.46 V |
Extraction 373G §3 \/ ;|
value. : 9739.93V
Shield 19369.95V |
» Set Emissionto 1 mA (i.e. to 50 % below %Focus 1 1 §983.09V |
. #-Focus 2
the maximum value of 1.5 mA). 8989.56 v !
R-Plate 11860J01 V
» Set Extraction to a middle position (e.g. to V-Deflection 1 [2472.22V
Y-Deflection 2 |
2600 V). I 245171V |
EinzelLens 1 | 2?30‘102}/
Einzel-Lens 2 [ogan.dav
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> Set X-Focus 1 and X-Focus 2 to a value

smaller than middle position.
» Set R-Plate to a middle position.

» Set Y-Deflection 1 and Y-Deflection 2 to a middle position.

NOTE: In case of doubt, it is recommended to accept the default parameter values
preset by Thermo Finnigan MAT’s Final Test group, if you perform manual fo-

cusing!

2 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):

> Be sure that gas is flowing into the source (e.g. CO»)

» If the mass scale is already calibrated, jump to mass (i.e. 45 on middle cup of univer-
sal 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)

» If no 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.

> Switch on Tune Scan in ISODAT NT’s Instrument Control Mode.
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3 Focusing
The following steps are one proven possibility for achieving the optimum focusing parame-
ters. Other procedures may yield just as satisfying results.
» For all steps where two potentials are simultaneously adjusted for maximum signal in-
tensity (3b, 3c, 3e, 3f): repeatedly adjust both potentials to maximum signal intensity,

until signal cannot be increased further
> If the signal exceeds 50V, either

o decrease the gas flow into the IRMS or

o use another mass (e.g. mass 44 instead of mass 45).

a Intensity focusing:  Set Extraction voltage to 50 V below acceleration voltage.
Perform a peak center.

Maximize signal using Trap Voltage and Electron Energy.

allLinearity focusing:  Set Extraction voltage to 300 V below acceleration voltage.
Perform a peak center.

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
fig. 2.3).
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b Maximize the signal using Extraction lens and X-focusing voltages.

¢ Adjust X-Focus lenses to maximum signal intensity.

d Maximize signal using Trap voltage and Electron Energy.

e Adjust Y-Deflection lenses to maximum signal intensity.

f Adjust R-Plate 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 If the 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, de-

crease Emission until the signal becomes stable. Then repeat steps 3a to 3h.
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2.4 ION DEFLECTION
241 ELECTROMAGNET

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

maximum field strength of 0.75 Tesla. 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.

242 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 more details, see the ISODAT NT online help.
25 ION DETECTION - COLLECTOR SYSTEM

251 GENERAL

Several configurations of ion collector systems are available, the MEMCO and the universal

CNOS collector system. It is also possible to install user-tailored systems. Additional
information can be found in chapter 8, "Technical Information".

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

Each collector cup has its own amplifier (cp. universal CNOS collector) and the feedback
resistor of the amplifier can be matched to the abundance of the isotope to be collected in
this cup (see table 2-1).

Each collector cup and its amplifier are connected to a voltage-to-frequency converter (VFC).
The amplifier and the VFC are located on the preamplifier board. There are up to six VFCs
for the MEMCO or CNOS 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 2-6.
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Fig. 2-6 Components that form a measuring channel
MEMCO cup amplifier VFC counter
—/
- T
preamplirler mard e — e a— P — e s

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 fig. 2-7).

Fig. 2-7 Function schematic of the ion detection system
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252 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 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 w (i.e. low resistance) changes the symbol to &

(i.e. high resistance) and vice versa.

Smart |sotope MS Smart |sotope MS

Magnet [Steps] HV Dac [Steps] I h;lagnet [Ste[;s] -HV Dac [Steps]
\ 10461 - 58611 - \ 10461 I 58611 I
@

= -] | = = -
w440 [2021% ] Al440 | 2199F
w450 [3083y " ] S50 s |
w[460 |4039m " | w|460 |4081m |

To minimize the influence of environmental changes on the amplifier stability, the amplifier
housing is evacuated to a pressure below 10 mbar. This is achieved by connecting the
amplifier respectively its housing to the forevacuum pump of the inlet system, and then to the

side port of the turbomolecular pump.
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Table 2-1 Values of the feedback resistors matching the natural abundance of the listed

isotopes

Gas m/z Resistor [Q] Capacity [pF]

H, 2 1*10° 150

3 1*10" 2

N 28 3*108 470

29 3*10" 5

30 1*10" 2

0, 32 3*10° 470

33 1*10" 2

34 1*10" 2

CO; 44 3*10° 470

45 3*10" 5

46 1*10" 2

SO, 64 3*108 470

66 1*10" 15

The product R * C is approximately a constant equaling the time constant of the amplifier.

Usually, it amounts t0 0.15s - 0.2 s.

CAUTION: Never touch the surface of the high ohmic switchable resistors! Already a

slight touch of a fingertip would contaminate the resistors resulting in

signal instability.
If you nevertheless accidentally once touched them, clean them using al-

cohol.
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2.5.3 COLLECTOR SYSTEMS

The collector systems cover the mass range from 1 to 150 m/z at 10 kV accelerating voltage,

allowing a resolution of m/Am = 200 (10% valley) with 1.5 mm cups.

Owing to the high dispersion of the analyzer system, the distance between the collectors is
extremely large (e.g. approx. 4 mm between masses 44 and 45). Thus, it was possible to
design the Faraday collectors as deep, shielded buckets with integrated secondary electron
suppression shields (fig. 2-8). As a result, effects are eliminated that might degrade the ion

current measurement.

Fig. 2-8 Design of a Faraday collector cup
collector
slit
ions N Z >
iy |
""‘"‘"':::::"’"“E; ------------------ to amplifier
// Sl J.

secondary electron
suppression shield

2,531 MEMCO COLLECTOR SYSTEM

The MEMCO (Multi Element Multi COllector) collector system comprises three to six identical

cups.
The 3-cup version (fig. 2-9) allows simultaneous measurement of two isotope ratios from the
same sample, e.g. *C/'?C and ®0/'°0 of CO.,.
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Fig. 2-9 Design of a 3-cup MEMCO
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The 6-cup version permits the cup configuration to be preset for the consecutive
measurement of different gases. This way, it is not necessary to break vacuum in order to
alter the positions of the cups. As with the 3-cup version, simultaneous measurement of two

isotope ratios of the same gas can be performed.

NOTE: Different gases may jointly use one cup in order to reduce the total number

of cup measuring channels.

2.5.3.2 UNIVERSAL CNOS COLLECTOR SYSTEM

The universal CNOS collector system is suitable for the measurement of N, O2, CO,, and

SO,. This collector (see fig. 2-10) consists of five individually shielded deep Faraday cups. A
central small cup is combined with two pairs of differing cups. Each pair comprises a small
cup on the inner side and a wide cup on the outer side. Both cups of a pair are electrically
connected i.e. the cups 1/ 2 are connected with an amplifier and the cups 4/ 5 are

connected with another amplifier. The central cup 3 is connected with a third amplifier. This
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way the two cups work as one wide cup without having the disadvantages of a single cup

with the required width (e.g. insufficient suppression of secondary electrons).

Fig. 2-10 Principle of the universal CNOS collector system

T

Cup: 4 5

Experiment/ CO, 44 45 46

Mass: N, /CO 28 29 30
NO 30 31 32
0, 32 33 34

SO, 64 66

With this combination, there is no need to change the feedback resistors when e.g. changing
from the analysis of CO; to that of N». The cup configuration is automatically switched by the
ISODAT NT software. In case of switching to SO, analysis, the amplification factor for

mass 66 has to be changed. The resistors are changed and adjusted (including high voltage)
via ISODAT NT. Refer to table 2-1.

The CNOS collector system can be accessed together with the optional HD collector system

during one experiment (e.g. for background checks).

2.53.3 HDCOLLECTOR SYSTEM

The HD collector system is a dual Faraday collector assembly for hydrogen isotope meas-

urement on a same ion path, operating in parallel to the MEMCO or universal CNOS collector
systems. The HD collector is located in the middle of the analyzer tube and covers the mass

range from 1.5 to 14. The HD collector cups are designed like those of the MEMCO system.
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3.1 PUMPING SYSTEM
The Thermo Finnigan MAT 253 is supplied with two optional pumping systems. The instru-

ment is equipped either with or without a differential pumping system.

a. The standard version comes with a turbomolecular pump to evacuate the analyzer sys-
tem at a rate of 210 I/s (type: TMH 262, manufacturer: Pfeiffer). The required forevacuum
is provided by a rotary pump rated at 5 m*h (type: DUO 5, manufacturer: Pfeiffer).

b. The optional differential pumping system with an additional turbomolecular pump im-
proves 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 re-
gion. The additional turbomolecular pump evacuates the analyzer region at a rate of 60 I/s
(type: TMH 071P, 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 more information, see also paragraph 3.3, Turbomolecular Pump.

3.2 VACUUM SYSTEM CONTROL UNIT

The high vacuum of the pumping system is monitored by a Penning vacuum gauge, which is

attached to the left side of the ion source housing. The forevacuum is controlled by a Pirani

vacuum gauge located in the inlet system.
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3.21 VACUUM IN AMPLIFIER HOUSING

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

3-port valve (see fig. 3-1), the following steps are required:

Fig. 3-1 3-port valve

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

control knob

2. After approx. 30 minutes turn control knob clockwise from FV to HV. The housing is

evacuated.

3. Before exchanging resistors on the amplifier, turn control knob clockwise from HV to Vent.

After having vented the housing, the cover can be removed.

4. In case of a pump breakdown, restart the turbo pump. To do so, press the pump switch

twice.

In case the MAT 253 has an HD col-

lector system installed, separate 3-port

valves for the HD amplifier housing .

(bottom) and the MEMCO amplifier
housing (top) are available. They are
located at the right side of the IRMS.

NOTE: Each amplifier housing has [VQ
- N

to be evacuated separately.
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Fig. 3-2 Schematic view of the differential pumping system
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Fig. 3-2 Control Panel

ANALYZER POWER

PUM
LS HOST CONNECTION

| © | TURBO PUMPS > 80%
MAIN PUMP ERROR

SEC. PUMP ERROR

HIGH VACUUM OK

TURBO PUMP > 80%
INLET PUMP ERROR
ACCEL VOLTAGE
EMISSION

The row of LEDs is lit when the turbomolecular pumps reach 50% of their nominal rotational
speed. The green LEDS indicate the proper function of the respective system part. The red

LEDs indicate an error in the respective system part.

Pushbuttons switches:
ANALYZER  starts pumping system (turbomolecular pumps and forevacuum pump for
PUMPS analyzer system).
starts the turbomolecular pump and the forevacuum pump for the wasteline

INLET PUMPS
and the inlet system.
NOTE: In case of problems, e.g. a high vacuum > 10 mbar, the source is cut off
automatically.
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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: Ifthe LED is not lit with ISODAT NT started,
no connection between the IRMS and the

computer has been established.

ANALYZER
PUMPS

TURBO PUMPS > 80%

indicates that the turbomolecular pumps of the analyzer
have reached more than 80% of their nominal rotational

speed

MAIN PUMP ERROR

indicates an error of the analyzer main pump

SEC PUMP ERROR

indicates an error of the secondary analyzer turbo-

molecular pump

NOTE: In case the instrument is not equipped with
a differential pumping system, this LED is

not functional.

HIGH VACUUM OK

indicates that the vacuum has fallen below the set point

of the Penning gauge

NOTE: The ion source can only be switched on
when this LED is lit.

TURBO PUMP > 80%

indicates that the turbomolecular pump of the inlet sys-

B 4 tem has reached more than 80% of its nominal rota-
Z' % tional speed
- INLET PUMP ERROR | indicates an error of the inlet turbomolecular pump
ACCEL VOLTAGE lit when high voltage is provided to ion source
EMISSION only lit when filament of the ion source operates
NOTE If the vacuum system works properly the red LEDs are not lit!
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3.211 GUIDANCE FOR TROUBLESHOOTING
If either one of the green vacuum control LEDs units is not lit or one of the red LEDS is lit, the

instrument should be checked immediately.

HIGH VACUUM OK
LED off:
a. There might be a leak in the system.
(or too much back-
ground for
m/z=28/40 is meas- | p, There might be a malfunction of the Penning gauge.
ured in the mass
spectrometer)
ACCEL VOLTAGE
LED on: The cathode might be burned out. Checking and removal of the fila-
EMISSION ment is described in detail in chapter 8, Technical Information.
LED off:
ACCEL VOLTAGE
LED off The high voltage is tripped when the current exceeds 0.2 mA. This
off:
may be caused either by sparking or by a short circuit in the source
EMISSION
or the connections to the source.
LED on:
ACCEL VOLTAGE
LED off The ion source is not switched on. Reset and switch on the ion
off:
source via software. When LED "HIGH VACUUM OK" is not lit, see
EMISSION
above.
LED off:
3.3 TURBOMOLECULAR PUMP

3.31 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 ar-
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rangement 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 turbo-
molecular 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 operat-
ing range.

The turbomolecular pumps installed in the instrument are air-cooled. In case of a mains fail-
ure 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, see the operating

manual of the manufacturers.

3.3.2 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 con-
trol 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).
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4.1 OVERVIEW OF THE ELECTONIC DEVICES
Various electronic installations are required to carry out the procedures of the Thermo Finni-

gan MAT 253. These comprise the following boards:

» Power Distribution

» Internal & External Inlet Controller

o Plug & Measure Adapter

» Data Acquisition

o Data logger
o Groundplane
o Preamplifier board
o 55V Power Supply
» lon Source Controller
o Emission Regulator
o High Voltage Potential Controller
o High Voltage Supply
o Bus Controller

» Magnet Current Regulator

» DEL-PCI Controller

The electronics of the MAT 253 mass spectrometers contain complicated and numerous cir-

cuits. Therefore, only qualified and skilled electronics engineers should perform servicing.

It is recommended to call for the Thermo Finnigan MAT Service if servicing is required. It is

further recommended to use Thermo Finnigan MAT spare parts only, since many parts are

specially selected. When replacing fuses, only use the correct type.

Before calling the Thermo Finnigan MAT Service, please try to localize the defect. A precise

description of the defect will ease the repair and reduce the costs.

WARNING: Opening the electronics cabinet is only allowed for maintenance purposes
by qualified personal. Be careful when removing the protective covers
from plugs, cables and other parts.

A DANGER HIGH VOLTAGE!
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Most of the electronic boards listed above are parts of the electronics cabinet that is located
on the rear side of the IRMS. This chapter describes the basic structure of the electronic
equipment. Figure 4-1 shows the electronics cabinet of the Thermo Finnigan MAT 253.

Fig. 41 Electronics cabinet

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

corresponding numbers.

Power supply 55 V

External Inlet Controller

Power Distribution

Power supply 24 V

Magnet Current Regulator

o |~ |WIN |-

Data logger

On the following pages are described selected boards that are located in the electronics

cabinet as well as in other parts of the MAT 253.
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4.2 POWER DISTRIBUTION
The power distribution board (Part No. 204 1280) is located in the right side of the electronics

cabinet.
Fig. 4-2 Power distribution
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For a description of selected board parts, see the following explanations after the correspond-
ing characters.
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1a
1b

1c

Connection to turbo pump analyzer
Connection to turbo pump ion source

Connection to turbo pump inlet system

2 | Connection to front panel

3 | Connection to serial interface

4 | 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 re-
measured here.

5 | Connection to magnet current regulator

6 | Controls for refill equipment
The settings of the trimmers determine the trigger thresholds.
The LED "N2 OFF" is lit when the liquid nitrogen has reached the maximum level.
The LED "N2 ON" is lit when the liquid nitrogen has fallen below the minimum level.
The LED "N2ALERT" is lit when the liquid nitrogen has reached a critical level.
The LED "REFILL" is lit when the refill is switched on.

7 | Connections to all 230 V consumers

a Current input

b Power supply 24 V

c Power supply 55 V —Socket J503

d Refill equipment

e Inlet valve heater —Socket J1112

f lon source controller —Socket J322
lon source heater —Socket J1114

ﬁ Source heating

i Inlet system heater —Socket J1110/J1111

: Inlet pump —Socket J1109

Jk Pump source & analyzer —Socket J1108

| MS heater —Socket J1113

44
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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 right side of the IRMS.

Fig. 4-3 Inlet Controller
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For a description of selected board parts, see the following explanations after the

corresponding numbers.
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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

5 | Connection to optional pressure sensors

6 | Connection to microvolume

The inlet controller board has the following functions:

» Control of the valve banks

» Connection for three additional vacuum gauges

» Connection for the operation device for the cooling trap

» Motion control of the bellows
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4.4 THE PLUG AND MEASURE CONCEPT
Each peripheral device has its own plug and measure code.

This code is encoded:
» either 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 MAT 253 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.

441 THE PLUG AND MEASURE ADAPTER
Fig. 4-4 PNM-Adapter

Switch
S1

Jumper
J3

JuMper s

Cable to ___
ConFlo I

Side view:

pnm-adapter
configured J
for ConFlo Il umper Switch To SUB D port

S2
The plug & measure adapter (pnm-adapter) is used for the connection of the peripherals. It is

pre-configured at the Thermo Finnigan factory for a defined option (e.g. ConFlo). A supple-

mentary reconfiguration by the user is not recommended. The plug & measure adapter
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is connected to one of the five identical SUB D ports at the rear panel of the IRMS. The pe-

ripheral 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 peripheral that is connected to the IRMS). If indi-

cated, 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).

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

44.2 GROUNDING CABLE FOR PERIPHERALS

Those peripheral devices, which are operated by using a plug and measure adapter, have to

be connected to the IRMS with a grounding cable. It is not necessary 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 ground-

ing contact is a screw at the right side of the Grounding

main switch at the lower part of the elec- bolt

tronics cabinet.

443 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 op-
tion is connected to that socket or not.

» External options: peripheral devices. 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 recognize:

a that there is an option connected to a certain port

o which kind of option it is
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Jumper pin New

Peripheral jpnm-ID 2nd ID 9/10 cable

ConFlo2/3 |0x02 0x03 J3

GCC2/3  |0x04 0x05 J3

GasBench |0x08 0x09

PreCon Ox0A 0x0B Yes

ProRef 0x0C 0x0D J3

Multilnlet  |0x0E OxOF

AcidPump |0x18 0x19 J2

GC/GP 0x10 0x10 Yes

Dual Inlet

MP1

MP2

TCA1

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:

New cable:

NOTE:

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).

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

The Tube Cracker (TC) second bank is applied to two ports of the inlet

board for external option. Therefore, it has a pnm number.
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4.4.4 USING THE OPTIONS GAS BENCH, PRECON AND TUBECRACKER WITH
ANOTHER MASS SPECTROMETER

The three options Gas Bench, PreCon or TubeCracker are available in two versions:

> One for the DELTAP"SXP, DELTAP"*Advantage or MAT 253 and

> one for the DELTAP", DELTAP"XL or MAT 252.

Praxis has shown that in some laboratories are not always connected to the same mass

spectrometer, especially the continuous flow options like the Gas Bench and PreCon. De-
pending on the analytical problem, they are sometimes transferred from one mass spec-
trometer to another. It is possible to switch between the newer generation mass spectrome-
ters (DELTAP"SXP, DELTAP"“*Advantage or MAT 253) and the older generation, when the

subsequent important guidelines are followed.

1. Applying an older peripheral device to a newer generation mass spectrometer
Use a plug and measure device, in case of the PreCon and the 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 connec-
tion cable.

2. Applying a peripheral device ordered with or for a newer generation mass spec-
trometer to an older generation mass spectrometer
Connect the connection cable to the driver board (see figure 4-4a).

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

b. For devices like Gas Bench, 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 mass spectrometer (see figure 4-4a).
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ATTENTION: 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 de-
vice cannot be addressed, but nothing will be damaged.
3. Applying an option using an IEEE interface (Carbonate device/ HDO device) deliv-
ered with an older generation mass spectrometer to a newer generation one
Install an additional IEEE interface (Part No 079 9130).

Figure 4-4a Driver board

Schematic Driverboard 202501

ADRESS _ JUMPER OPTION CONNECTED TO
$3-6 s7 U2 [ ]
] ] INLET 927 — 8
] ] CONFLO P2 TO J81 I -
] ] GC-COMBUSTION I TO J91 U s
] ] GP-INTERFACE TO J91 I J2
2 2 MULTIPORT 16 —
1 2 TUBECRACKER 8 I I I 17
2 1 PRECON TO J2 —
2 | GASBENCH P6TO J6 ] B[]
P7 10 J7 o1 9
ACID PUMP P3 10 J3 —
* You can also use slot J14, J15, J16 and J20 for all Driverboards
4 —-11
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4.5 DATA ACQUISITION
Several boards are involved in the data acquisition process. These boards are described in

the following.

4.5.1 DATA LOGGER
The data logger board (Part No. 204 1400) is located in the electronics cabinet. It is used for

recording measurement readings and serves as distributor for the serial data link.

Fig. 4-5 Data logger

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

Connection to preamplifier housing in DELTA XL |\ T e
Connection to triple amplifiers in DELTAP"S -ttt IESEE prtn

Connection to HD-preamplifier
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For a description of selected board parts, see the following explanations after the

corresponding characters.

1 | This jumper (JP9) is used to switch on the power supply of the amplifiers when the
amplifier housing is open.
ATTENTION: The amplifiers can be damaged when they are exchanged while

the power supply is switched on.

N

Connections to other boards

Connection to 55 V power supply

|

Connection to 24 V supply

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

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

4.5.2 GROUNDPLANE

The groundplane (Part No. 204 1900) is located in the amplifier housing. It carries the eight
preamplifier boards with amplifiers and VFCs. It 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.
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Fig. 4-6 Groundplane

Port for preamplifier

board (one of eight)

Photo diode

4.5.3 AMPLIFIER & VFC
For each of the eight acquisition channels a preamplifier board (Part No. 204 1880) is at-

tached to the groundplane. It carries the amplifier extended by a resistor switch as well as the
voltage-to-frequency converter (VFC). Here, the signals coming from the cups are amplified
and converted and then transferred to the counters.
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Fig. 4-7 Preamplifier board

R1 at J7
3 C1 at J6

R2 at J8
C2 at J9

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

corresponding numbers.

VFC

Amplifier

Setting of the time constant

WD

Jumper to disconnect amplifier and VFC (for service purposes)
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45.4 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.

Fig. 4 - 8: Bottom side of amplifier housing

Amplifier Lid

Spanner Clamp

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 ground-

plane with the preamplifier boards from the collector.

4541 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.
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Remove each preamplifier board from the groundplane separately and mark its posi-
tion.
Unclip the spanner clamp by tearing or pressing slightly.

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

454.2 WORKING WITH THE COLLECTOR - MOUNTING THE AMPLIFIER AGAIN

To mount the amplifier again, proceed as follows:

1

2

3

Position the open spanner clamp on the flange.

Attach the data cable and the vacuum tube to the amplifier bottom.

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

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.

Secure the preamplifier boards by screws.

Put on the amplifier lid again.
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4.5.5 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.

Fig. 4-9 Power supply 55V

o b -55V
L g
The four LEDs on the right side of the board are all lit
when the supply voltages are available. +15V
+15V
-15V
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4.6 ION SOURCE CONTROLLER
The ion source controller (Part No. 204 5880) is located on the left side of the IRMS. The ion

source controller comprises three main parts (see fig. 4-10) that have the following functions:

» Emission regulation (see fig. 4-10a)
» Creation of all required potentials as X-focus, deflection, etc. (see fig. 4-10b)

» High voltage supply (see fig. 4-10c)

Fig. 4-10 Parts of the ion source controller

For a description of selected parts of the ion source controller, see the following explanations

after the corresponding numbers.

1 | Emission regulator

2 | High voltage potential controller

3 | High voltage supply

On the next pages, you will find a more detailed description of the parts of the ion source
controller of the MAT 253.
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4.6.1 EMISSION REGULATOR

The emission regulator (Part No. 204 2040) keeps the current constant that heats the cath-

ode of the ion source. It is located on the top of the ion source controller. A bus controller
(Part No. 204 1450) provides the connection via data logger to the DEL-PCI controller in the
computer.

Fig. 4-10a Emission controller

Bus controller

4.6.2 HIGH VOLTAGE POTENTIAL CONTROLLER

Various components (e.g. extraction plates, lens systems) focus the ion beam by adjustable

electric potentials. The high voltage potential controller (Part No. 204 1520) provides the
power supplies for the ten high voltage potential modules. It controls these modules and the
high voltage supply with the help of the bus controller board. It communicates with the con-
nected boards via analogous and digital controlling and feedback signals.

The high voltage potential module (Part No. 204 1500) enables the ground-potential based
computer-controlled activation of a focusing potential for ion sources. It is used for the poten-
tial separation (in the transmitter) up to 10 kV and supplies a maximum of either 250 V or 500
V alternatively. The polarity of the output voltage is determined by the corresponding connec-

tion of the voltage divider.
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On each module, a voltage divider (Part No. 204 1480) generates the corresponding potential
from the high voltage. The voltage divider is connected to the 10 kV accelerating voltage and
creates the base potentials for the focusing of the ion source. When the yellow control LEDs
are lit the potential of the component is off range. Then use the software to set the potential

to a middle position. If the LEDS are still lit the corresponding component has to be replaced.

For a description of selected parts of the high voltage potential controller, see the following
explanations after the corresponding numbers.

2a | Voltage divider

2b | Potentials controls
2c¢ | Control LEDs

2d | Bus controller

4.6.3 HIGH VOLTAGE SUPPLY
The high voltage supply (Part No. 204 2020) creates an adjustable high voltage up to 10 kV

for the ion source, the voltage divider and the emission controller. It is located on the left side

of the ion source controller. Green LEDs are lit when the high voltage is switched on.
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Fig. 4-10c  Parts of the high voltage supply

For a description of selected parts of the high voltage supply, see the following explanations

after the corresponding numbers.

3a | On/off switch
3b | Control LEDs

4.6.4 BUS CONTROLLER

The bus controller is a universal control unit. Two boards of this type are located on the ion

source controller, the first one (Part No. 204 1450) on the emission regulator and the second
one (Part No. 205 5020) on the high voltage potential controller.

The serial data link provides two ports that are connected to the data logger. One port is
dedicated to emission, the other one for the potentials. By using optical fibers instead of me-
tallic 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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Fig. 4-11 Bus controller

Serial
Data
Link

4.7 MAGNET CURRENT REGULATOR
The magnet current regulator (Part No. 205 2860) is located in the bottom left side of the

instrument's electronic 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.
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Fig. 4-12 Magnet current regulator

WARNING:; Parts of the board are at 230 V voltage. Never touch this board without

safety measures.

4.8 DEL-PCI CONTROLLER
The DEL-PCI controller (Part No. 205 2580) 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.
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Fig. 4-13 DEL-PCI controller

For a description of selected parts of the DEL-PCI controller, 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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5.1 GENERAL DESCRIPTION OF THE DUAL INLET SYSTEM

The Dual Inlet system of the MAT 253 isotope ratio mass spectrometer has a symmetric de-
sign 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.

Fig. 5.1 Dual Inlet System

VAC

X
=%

cov

CLOSE
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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 reser-
voirs (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.

Fig. 5.2 Schematic of the Dual Inlet System

: Dual Inlet Spstem [Devices]

Multiport 10 ../Source

Volume Pressure right [mBar] [ J

02

Fore Vacuum [mBar]

v
3.14e-006

@ 1

Vacuum Line VYacuum Line

-

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.
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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 re-
placed. How to crimp a capillary to a specific flow resistance is described in Chapters 7.4

(“Heating Inlet Capillaries”) and 7.5 (“Replacing Inlet Capillaries”).

The variable volumes adjust the pressure for larger samples (> 50 barpl). Very small sam-
ples, as low as 5 barpl, can be analyzed using the optional Microvolume inlet. For more de-

tails, refer to Chapter 5.5 (“Microvolume”).

To avoid any condensation, to remove impurities or to measure SO,, the Inlet system includ-
ing the changeover valve and the ion source housing can be heated to a temperature of up
to 80°C.

5.2 VALVE SYSTEM

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

trometer 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.
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Fig. 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 lo-

cated on the printed board.

Fig. 5.4 A "Manifold” block with 4 solenoid valves.

air supply ‘ ; -t

i

Ed -

- o - b\

mm| i E] solenoid

pneumatic valves == valve

]

= 21

= :R\
= LED

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.
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Fig. 5.5

Driver board with distributor function

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).

Only two further cables connect the remaining electronics to the board:

control line and power supply.
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5.3 CHANGEOVER VALVE

5.3.1 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 change-
over valve is operated automatically by ISODAT NT or manually via the monitor display of

the inlet schematic.

Fig. 5.6 Basic module of changeover valve block

o 0|0 ©
to wasteline pump ]:E]

capillary crimp

5.3.2 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 2" Swagelok connectors. It provides two addi-
tional inlet ports allowing the coupling of further inlet system options, e.g. a carbonate sys-
tem. To monitor and to operate the extended changeover valve the respective ISODAT NT

routine must be activated.
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Fig. 5.7 Extension module attached to the basic module of the changeover valve
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7
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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). 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, i.e. 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.
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Fig. 5.8 Schematic of a Dual Inlet System with Multiport and Microvolume

: Dual Inlet System [Devices]

Multiport 10 _ISource MicroVolume

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

Fore Vacuum [mBar]

3.43¢-006

—

@ 1

Vacuum Line Vacuum Line

Measurement using a Multiport as an Inlet System is described in chapter 6.4.

5.5 MICROVOLUME

The Microvolume or "cold finger" is an optional Inlet module for very small samples and may
be installed in combination with a Dual Inlet system or a Multiport. In both cases, the Micro-
volume is connected to the left port (valve # 12) of the Dual Inlet system (see Fig. 5.2
"Schematic of the Dual Inlet System” and Fig. 5.8 “Schematic of a Dual Inlet System with

Multiport and Microvolume” above).
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Fig. 5.8a Schematic of a Multiport
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Fig. 5.8b Schematic of a Microvolume
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A Microvolume consists of a "cold finger", a valve block, an Autocool unit and a separate

capillary. This capillary leads directly to the changeover valve of the system.

Fig. 5.9 Parts of a Microvolume to be inserted into an Autocool unit

"coldfinger"
fitting
copperrod
washer
gasket (gold)

b WN =

The total volume in front of the capillary crimp, i.e. "cold finger" volume plus the connections
including the capillary, is about 250 pl. 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 con-
centrated 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 con-

tains 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.
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5.5.1 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 chapter

6.5). 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 Fig. 5.10). All parts of
the assembly are made of a material of high thermal conductivity and are placed in close
thermal contact to each other. Thus, a quick changeover from one temperature to another is
provided. To heat the Microvolume to a defined temperature, the heater element is
activated. The heating phase is controlled by the temperature sensor. The three thermistors
(7) are Pt 100 resistors (i.e. 100 Q).

Fig. 5.10 Schematic view of an Autocool unit

thermal contact pipe

heater element

hood and standpipe

immersed heater element
temperature sensor

cascaded arrangement of bowls
level sensor with 3 thermistors

MAXIMUM LEVEL

MINIMUM LEVEL

N, WON =
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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 main-

tained by means of the liquid nitrogen refill device.
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5.5.2 AUTOCOOL REFILL DEVICE
5.5.21 GENERAL REMARKS

The refill device provides a constant level of liquid nitrogen in the Dewar of the Autocool unit.

It consists of a storage Dewar of 75 | or 25 | capacity and is equipped with the safety devices,
valves and pressure gauges required for a safe handling of liquid nitrogen.

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.

Fig. 5.11 Schematic view of a refill device

liquid fill and refill valve (N 12)
decant valve

level indicator
pressure gauge

electronic | - located on the

relief valve & §e—{_Control boar power distribution
burst membrane

Trycock/vent valve pressure control
regulator

gas use valve

pressure

raising valve

pressure
raising tube

ll| level sensor
J
J

dewar of a
autocool unit

The power distribution board of the refill device evaluates the signals of the sensors and ac-

tivates the refill valve (N 12) to start or to end the 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:
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State | ‘x| 0 yellow LED signals (upper position):
MAT 253 DualInlet System | O high liquid nitrogen level, indicates end of refill.
@ switch Pumps @ Pumps Inlet o yellow LED signals (middle position):
@ Pumps50% @ switch Pumps o . ,
@ N2 Reill On @ N2 Refill enabled low liquid nitrogen level, indicates start of refill.
@ N2 Refill Error o yellow LED signals:
alarm level, no refill has been performed.

If the signal of the thermistor positioned in the middle does not result in a refill and the lo-
west level is reached (i.e. the storage Dewar of the refill device is also empty) the level sen-
sor activates:

» the yellow LED on the control board panel,

» a warning message of the system on the monitor,

» an interruption of the measurement

5.5.2.2 CONTROL OF THE REFILL DEVICE

Indicates that the maximum N,
level has been reached.

A

Indicates that the minimum N,
level has been fallen below.

= X
S5
3%
g,
o
o &

ZEWY Jgic

Indicates that the N, level has
reached a critical fill level.

Indicates that Refill is switched
on.
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5.5.2.3 SAFETY WARNINGS

NOTE: Keep in mind: Safety First!

» Before operating the refill device, carefully read these notes as well as the

manufacturer's handling instructions.

» The refill device contains extremely cold liquid gas. Careless handling might

cause severe personal injury including frostbite.

» Wear protective clothing when operating this equipment, including protective

gloves and face shield. Do not overfill or tilt the refill device. Prevent spills.

» Use the refill device only in well-ventilated areas. Poor ventilation might cause
suffocation. Follow correct First Aid procedures. If gas was inhaled, remove vic-
tim to fresh air. If necessary give artificial respiration and seek medical assis-

tance immediately.

» Make sure that only authorized and fully trained operators use this equipment

and they are fully conversant with these safety notes.

» Only use the cryogenic liquid specified on the label on the refill device.
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5.5.24 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
Fig. 5.11.

The 75 | storage Dewar is equipped with a level indicator monitoring the liquid nitrogen

content.
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5.5.2.5 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 com-
pounds. 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:

Step 1 Loosen hexagon locking nut below adjusting screw.

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

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

Step 4 Rotate adjusting screw clockwise to increase vessel pressure until gas es-

capes through the vent hole. Rotate adjusting screw counter-clockwise again

until gas stops escaping through the vent hole.

Step 5 The pressure is now set. Tighten locking nut to prevent further rotation or

tampering of the adjusting screw.

5.5.2.6 CHECKING THE LIQUID NITROGEN EVAPORATION RATE

If you suspect that the evaporation rate of the refill device is excessive, note down the de-

crease of the liquid nitrogen 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 liter per minute for gas, i.e. about 2 liters 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.
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5.5.2.7 OPERATING INSTRUCTIONS

As a quick reference, the arrangement of valves for filling, dispensing and storage of liquid

nitrogen is shown below (refer to Fig. 5.11):

. Liquid fill and Pressure- |Trycock/vent

Operation Gas use valve| _. .

decant valve raising 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

Before using the Microvolume, check the content of the refill device. If filling is required, pro-

ceed as follows:

Open the Trycock/vent valve.
Close the pressure-raising valve.

Close the gas use valve.

A WODN =

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 nitro-
gen roughly to the required level. To enable the automated and computer controlled refill

operation, follow the steps below:

Check the pipe connection leading to the Dewar of the Autocool unit.
Close the gas vent valve.

Open the liquid fill and decant valve.

AW N -

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.
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5.5.3 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 |) with a manual valve connected via a capillary
to one of the Inlet ports on the standard side (see Fig. 5.12). With the Reference Refill se-
lected, the standard side of the inlet system is completely pumped out before it is filled again

for the next measurement Sequence.

Fig. 5.12 Reference Gas Refill
crimping piece

capillar /
P V\QQ‘Q—D; —p to inlet port

manual valve

v
metal tank 7

@ |§ EDual Inlet

3 ¥ BDual Inlet + HDevice

E § EDual Inlet + HDevice + A2005 Sampler
S | E0ual Inlet + MicroVolume

. . . © (& EDual Inlet + Multiport

port + Reference Refill device and drag it to the Source. EE (g §Dual Inlet + Multiport + Buffered Refil

) ) ) "o B EDual Inlet + Multiport + MicroVolume
Thus, the Reference Refill will automatically be connected | & (& ey

» To create a Configuration containing Reference Refill, at
Dual Inlet Sets select the predefined Dual Inlet + Multi-

to the Internal Right port (at Internal Right port, two pos- . ! -
sibilities exist for connection. Either of them can be used). | = Intern Right /
3 Kl Reference Refil

For detailed information, refer to page 6.7. &= Intem Left

#-3 3 Multiport 10
‘i Extern Right
< Extemn Left
i Capillary
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» Creating a new Method or using a predefined one, note the Instrument tab, where

some peculiar information concerning Reference Refill is summarized:

‘Reference Refill
Purnp Overlay Time [s] Ig Refill Time [s] IBD
FV Threshold [mBar] I 0.05 HY Pump Time [s] IEQ

For detailed information, see Chapter 6.7.

» Creating a new Sequence or using a predefined one, note the Sequence list.

If Reference Refill is to be used, a checkbox must be activated per sample by a ¥ in

the & column.

T

Start Stop | Irsert [elete Dptions | Auto,
Line @] B[ == Multiport Inlet x| Identifier 1 Method
1 v |v|v - v
2 v|v]|v - v
3 v|v|v - v
4 v |v|v - v
5 v|v|v - v
6 v|v]|v - v
7 v|v|v - v
E vivv - v
9 v|v]|v - v
10 v [v|v - v
<| »
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6.1 GENERAL REMARKS

6.1.1 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 chap-

ter.

6.1.2 IF NO CONFIGURATION IS AVAILABLE
2

As first step, a Configuration containing the Dual Inlet System and your con-

nected peripheral(s) must exist.
If no Configuration at all is available (e.g. you have either never before cre-
ated one or you have just reset your IRMS), ISODAT NT requires some infor-

mation about your hardware equipment first:

Select Isotope MS I X|

Bl oo

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

MS MS > Your type of IRMS is required.
Dels Fuasp Select MAT 253.
> Press OK.

| OK | Cancel

6-1
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Indicate the installed cups.
Indicate cups for peak center.
Select the resistors attached.

G| & [ = Resistor [Ohm)]
Cup 1 v | v | 1e+009 5l
Cup 2 v 1e+11 S
Cup 3 v 3e+108 B
Cup 4 v | v | 3e+010 o
Cup5 v 1e+111 ¥
Cup B v 1e+012 X
Cup? v | v | 1e+010 >
Cup 8 v | v | 1e+009 R

Gas Configuration Editor

8 X

Add Delete

Configurations I

Check, whether the correct cups &

*

are installed.

Check, whether the correct cups (i

are available for Peak Center.

Check, whether the resistor

values are correct.

Confirm with OK.

Name Cup1 | CupZ | CupZ | Cupd | Cupk | Cupk | Cup? | CupE | Calibration Formula Magnet |
N2 28 |29 |30 Current [ag 12| N2 go71 |
co2 44 |45 |46 Current [Penn ¥| CO2 11073
LLIIﬂ 28 |29 |30 |32 [33 |34 |38 |40 | Current [Penn ¥| Air,02,N2 11073

4

I

|

[ >
Save & Close | Cancel |

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

» Finally, press Save & Close.

You can now proceed creating a new Configuration using the Configurator.
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6.1.3

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
(12c16016o)’ 45 (13C16o160) and 46 (120160 180).

ﬂ » To create a new Gas Configuration, open the Dual Inlet module.

L%

?i%

Al

» Then open the Gas Configuration Editor.

» Add a Gas Configuration.

New Gasconfiguration B2 |

Name

ICDZI

Template I co2

Gas Configuration E dito

» Type CO; for the Name.

» Select Gas Configuration CO2 as Template.

» Confirm with OK.

» Select a Calibration

valid for the selected

8 X

Add  Delete

Configurations |

Namne Cup! | CupZ | CupZ | Cupd | CupkE | Cupk | Cup? | CupE | Calibration Formula Magnet
N2 28 |29 |30 Current [ag _133f N2 8071

co2

45

46

Current [Penn | CO2

11073

cups.

Luft

29

32

3

38

Current [Penn | Air,02 N2

11073

4

cel || > Press Save & Close.
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The Dual Inlet application software allows fully automated isotope ratio determination of dif-
ferent elements of bulk samples (C, N, O, S). 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 Se-

quence:

» 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 dif-
ferent measurement types later in this chapter. The following information is needed, if you

want to create a new Method or Sequence:

6.1.4 HOW TO CREATE A NEW METHOD

g » Open the Dual Inlet module.
I .
» Select the Configuration for your application (e.g.
IDuaIInIet _ﬂ
“Dual Inlet”).

[co2 ~] » Select the Gas Configuration (e.g. CO2).

D

N » Press the New button.

ew

; »> Press the Method Icon.
Method

The new Method is structured in Tab pages: Instrument, Peripherals, Evaluation, Printout and
Dyn. Externals. Methods are described in detail later in this chapter.
6-4
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6.1.5 HOW TO CREATE A NEW SEQUENCE
After having defined a new Method, a new Sequence can be created as follows:

> Press the New button. O

New

> Press the Sequence Icon. :J

——
Sequence

Sequence Properties B

» Define the number of samples

(693) : MNumber of Samples |3 -.»|
0K I Cancel I

Line Identifier 1 Method

» Edit the Sequence list.

4

<|<|<|B

<|<|< [

<< <[]
<

Peak Center I Enable v to perform a Peak Center prior to measurement.
Press Adjust ¥ Enable ¥ to perform a pressure adjust.

Background == Enable v to perform a background measurement.
Identifier 1 Edit text to identify sample.

Method Select IRMS Method (for each sample, e.g. “CO2.met”).
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» Press the Start button.

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

> Press Save.

» Define parameters for:

o Results Export
o Printout

o Sequence Scripts

» Press OK to start Sequence

Acquisition.

Start

Save As [ 2] %]

DAFINNIGANASODAT NThglobalhUser\Dual Inl..\Sequence

Save in: | {4 Sequence

&l & e [ =

| «C02_zero left.seq

A HD_zero.5eq

;,4 Microvolume _only.seq

" MicioVolume. seq

A Multiport seq

" Multiport+MicroVolume. seq

__,a! N2_zero.seq
_45023seq

File name:  [CO2.seq Save

Save as bype: ISequence [*.seq)

DOptions
Isodat Object
@ TemplateDataSequenceHeader
-~ Results <
[V Stare ™ Auto Numerate Folder
¥ Export WK1 File & 1File/Sequence 1 File/Sample
[V ASCll export csv) @ 1Fie/Sequence 1 File/Sample
Folder Name Pre | Post [[AC0-Resuts |
File Name Pre | Post ||Acquisit'non
T Printout—<@——— [~ Resultworkshop Templates
Mo 1 Printout/Sequence
9 E & 1 Printout/S ample
f Propetties

| Comment [No Comment [~ Measute only Selection

|-Sequenne Scripts — <—
| Pre Script I (=]

lPostScript [ O[22
ok | concel |
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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:

» If the File Browser cannot be seen, press the Options button.
Options

B Bars | [ Global

| Script Bar El
X| Basic Bar
X Window Toolbar
=@ DialogBars
X| Configuration
X Isodat Acquisition Informations
» Activate the File Browser check __| DataBases
| Source Vacuum
box. __| Smart Isotape MS
__| Focus
__| State
| Devices
b P Ak File Browse
=@ Dialogs
__| Scan
| DIl & Class Informations =

ok | [ Concel |  Apok |

> Click OK.

File Browvser | § x|

[ Q
DAFINNIGANASODAT NThglobal\User\Dual Inlet System\Method
Methods 'Sequences] Results ] Searchl

Name | Created | Modified

. =T C02met 01/21/02143200  01/21/02

> On the File Browser, select the JC02_a2005met  01/08/02145543  05/29/01
Methods tab (default). ) C02_dusl_ilet_z.. 01/08/021455:49  05/29/01

U lC02_Mulimet  01/08/0214:55:49  05/29/01
C02_zero.met  01/08/0214:5543  05/29/01
1 C02_zero leftmet  01/08/02 14:55:49 05/29/01
) C02_zerorightmet 01/08/0214:55:43  05/14/01

6-7

Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL 6

>

>

File Browser | ' x|
kel
. h defined Method DAFINNIGANASODAT NThglobal\User\Dual Inlet System\Method
rom the predefine ethods hethods ISequences] Results I Searchl
choose “CO2_zero.met” by double- Name [ Created [ Modified
click ~4 CO2met 01/21/02 14:32:00 01/21/02
: ~AC02_a2005.met  01/08/0214:55:49 05/29/01
-+ C02_dual_inlet_z... 01/08/0214:55.43 05/29/01
4 CO2_Multimet  01/08/02 14:55:49 05/23/01
.4 CO2_zero .met 01/08/02 14:55:49 05/23/01
4 C02_zeroleftmet  01/08/0214:55:49  05/29/01
A C02_zerotightmet 01/08/02 14:56:43 05/14/01

The Method “CO2_zero.met” for zero enrichment will be described here.

It must be used, when both bellows are measured aqgainst each other.

The Method “CO2_zero left. met” is used, when only the left bellow is meas-

ured (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.

If the Standards in the Method to be

opened are older than the actual ones / E Standard values different to Standard Database!
in the Standard Database, or if the Actualize now to new values!

user has changed the Method, the

>

warning beside appears.

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.

6-8

Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL

Instument | Peripherats | Evaluslion@C02 | Pintout@C02 | Dyn Externals |

— Basics
Expeniment Classical Aguisition
» The Instrument tab of the Configuation Dual et
Comrm =
Method “CO2_zero.met” - =
=l
appears. e =
Pre Script | |
Main Script |change over click clack_sct [
Post Script 7
» For details, see chapter 6.3. ! =
— lsotope MS

NOTE: Ensure that the proper peak center cup is selected.

If necessary, correct the default cup (e. g. Cup 4)!

Instiument - Petipherals | Evaluation@C02 | Printout@C02 | Dyn Extemals |

Integration Time Ig_m]][sl vl Peak Center Predelay (s) |5
Peak Center Cup lm Peak Center Postdelay (s) IU—

— Dual Inlet System
Ref Lt ¢ PRigh @& [
ElEnce b )
At Peripherals tab, see s F 3 s CrEN
) - Delay Time [<] |107
chapter 6.3 for details. Idle time [5] [ = e -
FVThreshold [mBar] Ig_gg St
HY Pump Time [5] [gn Master |Leﬂ 'l
FV Pump Time (5] E
[EEckaound lécapalany / Bellow
Pre Delay [s] |3u [ e |°7
Integration Cycles |3 |
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» At Evaluation@CO2 tab, Instument | Peripherals  Evaluation@C02 | Printout@C02 | Dyn Extemals |
see chapter 6.3 for details. (lon Cortection Type:
IE.U? Santrock et al. __'_I

~ Outler Test /
Type | Mone L - | > I

» Select “None” or “Sigma” as

Outlier test.
e ” . Extended P
> In case of “Sigma”, specify { s
the k-fold of the standard
1 Standard Paremeler;
deviation using . ‘ ?;f::: - S T
NOTE: At Std. Name, choose a suitable Standard!

Instiument | Peripherals | Evalustion@C02  Printout@C02 | pyn Extemals |

i~ Printout Templates
Single [E02 Long 1AW =)
Sequence [C02_ShottIRwW =

At Printout tab, see chapter WK1 Export Templates

6.3 for details. e I 2]
Sequence [ iI

6-10

Thermo Finnigan

Issue 04/2002



MAT 253 OPERATING MANUAL 6

6.3 SIMPLE DUAL INLET MEASUREMENT

6.3.1 DEFINING A CONFIGURATION

> Before operating, a Configuration containing the simple Dual Inlet System

must be created in the Configurator as follows.

a » Add a new Configuration using the Add Configuration button.

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

Configurations
1 Isodat NT

|»

> Open the tree structure by a click on = at # MS Delta Plus NE

= MS Delta Plus NE

Wi BoardldHardwarePart
Wi Intensity
4 Extraction 1
Extraction 2
¥-Focus 1
#-Focus 2
Trap
Election Energie
Emission i
XDeflection » On the right pane,
Y-Deflection 1
Y-Deflection 2 select Dual Inlet.
SE Supressing
EZ-:’ Retarding Lense
“a ResetHY
High Vacuum
EZ] High Voltage
EZ] Magnetic Field
(2 Clock

“a ResistorCh0

¥ :Dual inlet |
EDualInlet + HDevice
§ BDual Inlet + HDevice + 42005 Sampler
¥ EDual Inlet + MicroVolume

O |8 EDual Inlet + Multiport
EE |5 80ualInlet + Multiport + Buffered Refil

w |E EDual Inlet + Multiport + MicroVolume
g £ 8 Dual Inlet + Multiport + Reference Refil

08858888888

% Inlet Valve Heater
EmissionCurrent

» Drag it to the Source port =+ of the new Configuration.
) EmissionCunen

HvStatus

A = sign appears:

—_ Capillary =
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[=}-— Source
SF #1§Dual Inlet System

W4 BoardldHardwarePart

P Valve 11
P4 Valve 12

P4 Valve 40
VP
E VolumeControl Left
VP
E VolumeControl Right
&) rv
¥, Switch Pumps
¥, Pumps Inlet
¥, Pumps 50%
N, N2Refill On
¥, N2 Refill enabled
¥, N2 Refill Eror
& Heater
~ Intem Right
= Intemn Left
—_ Extern Right
=i Extem Left
—_ Capillary

» Close the Configurator window.

All settings will be saved automatically.

> The Dual Inlet device has been attached to the Source.
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6.3.2 USING A PREDEFINED METHOD

» If the File Browser cannot be seen, press the Options button.
Options

: Properties [ X]

R Bars | [2 Global|
| Script Bar __T_l
X! Basic Bar
X Window Toolbar
=4 DialogBars
X| Configuration
X Isodat Acquisition Informations
__| DataBases
__| Source Vacuum
| Smart Isotope MS
.| Focus
__| State
| Devices
e b b File Browser
=@ Dialogs
__| Scan
| DIl & Class Informations =

> Activate the File Browser check box.

» Click OK.

File Broweser | /x|

GQ
DAFINNIGANASODAT NThglobal\User\Dual Inlet System\Method

» On the File Browser, select the
Methods ]Sequences] Results ] Searchl

Methods tab (default). g [Croated [ Modiied
4 CO2met 01/21/0214:3200  01/21/02
AC02_a2005.met  01/08/021455:43  05/29/01
A C02_dual_inlet_z.. 01/08/0214:55:49  05/29/01
~ACO2_Mulimet — 01/08/0214:55:49  05/29/01
S ACO2_zero.met  01/08/0214:5549  05/29/01
._ ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
,AC02_zerorightmet 01/08/0214:55:43  05/14/01
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» From the predefined Methods [3Q
DAFINNIGANMSODAT NThglobal\User\Dual Inlet System\Method

choose a suitable one by double-
y Methods ISequem:es] Resultsl Searchl

click (e.g. “CO2.met”).

~ ' CO2 met 01/21/02 14:32:00 01/21/02
C02_a200S.met  01/08/0214:5543  05/29/01
1C02_dual_inlet_z.. 01/08/0214:55:43  05/29/01
©ACO2_Mulimet  01/08/0214:55:43  05/29/01
IC02_zero.met  01/08/0214:5543  05/29/01
8 C02_zeroleftmet 01/08/0214:55:49  05/29/01
I C02_zerorightmet 01/08/0214:55:43  05/14/01

» If the Standards in the Method to be

opened are older than the actual ones
P _,-"'E Standard values different to Standard D atabase!

in the Standard Database, or if the Ao
tualize now to new values!

user has changed the Method, the

warning beside appears.

» 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
» Select the Gas Configuration ! | Pepheral | Evaluation@C02 | Pritout@C02| Dyn Extemals
for your determination type ' ijm P
“ ” Coniiguration Dual ket
(e.g. “C0O2"). e =
» The Main Script controls the ¥
acquisition cycle. 2 |
FecIk: I ap
ManSoipt  [Reaiiines =N
NOTE: It should only be edited | | ™ | =]
by users trained on [ Isotope S
Integration Tirmne: IWE Peak Center Predelay [s) |57
script editing. PekContaCp  [pd =] PekCemePosdelml) [T
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ISOTOPE MS
Isotope MS -
Integration Time | 8,000 [s] ﬂ Peak Center Predelay (s) |5
Peak Center Cup |Eup 4 j Peak Center Postdelay [s) |g

» Select the Peak Center Cup, e.g. Cup 4 for a universal triple collector on a
MAT 253 (narrow cup for m/z 45).

> 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).

» 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).

» 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 —g—— » Reference denotes, which bellow will contain the
e s i HigH & standard gas (default: right bellow). The other bel-
Number of Cycles g = low will contain the sample.
Idle time [s] 5 -
Ao Thenakiriam I | > Number of cycles indicates, how often a sample

' e will be measured successively (e.g. 8 cycles

AL & means, that eight times the standard and eight
FYLRURp Tine ] 1o times the sample is measured).
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> 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:

f

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

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

compared to Sa1).

» 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).
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Background

Background —<€¢—

Pre Delay [s] 15

Integration Cycles I1

Pressure Adjust

Background Predelay is the waiting time after
closing the changeover valves until the back-

ground measurement begins.

Background Integration Cycles denotes, how
long the background measurement will be per-
formed (default: 1 cycle). k integration cycles
specify that background measurement spans the

k-fold integration time.

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.

Pressure Adjust &—
On Cup

Delay Time [s]

Tolerance [mY)

100

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 inten-

sity.

» Tolerance denotes the precision of the pressure adjust. It is the maximally accept-

able 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.

6-17

Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL 6

Bellow/Bellow

‘Bellow / Bellow >  Master: the bellow that predefines the pressure,
Master |Left ..,] 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.

(BekouBoto >  If you select “Manual”, you can edit the pressure
Master Manual ¥ level (intensity) that must be reached in both
Level [mY] 4000 bellows.

Capillary/Bellow

Capillary / Bellow » Signal up: match the ion intensity of the standard

; I— I han the gi I fi losi |
Signal up [m¥] 0 gas less than the given value before closing valve
25 and starting data acquisition.
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Evaluation
| Peripherals ~Evahialion@CO2 | Pintou@C02 | Dyn Externals |
i~ lon Comection Type:
ICDZ Santrock et al ¥ |
Duther Test
Type INnne 'I : I
Extended Parameters

lon Cotrection Location | | .|

Standatd Parameter:

Std. Name:

8 13CH2C

5 1804160

Haus2

¥| -39.260

-25.540

» Select an lon Correction type (e.g.
“CO2 Santrock et al.”).

» Choose the type of Outlier Test.
(Rejection criterion for possible out-

liers: None or Sigma).

Std. Name: Select a Standard Name or edit the related delta values (user defined).

The standards are predefined in the standard table. These values are isotope

ratios of carbon and oxygen of your standard gas.

Outlier Test: If you select “None”, only mean and standard deviation of the obtained delta

values will be calculated. Outliers will not be identified.

If you select “Sigma”, those delta values beyond k times of the standard devia-

tion will be identified and rejected.

‘Dutlier Test—
Type | Sigma = [>>]
N - |

Isodat Object

@ OutlierTestSigma

Probability | 1 v |

» If you selected “Sigma”, the button

on the right side becomes available.

Click it.

> Select the k-fold standard deviation

(default: k = 1).

6-19
Thermo Finnigan

Issue 04/2002



MAT 253 OPERATING MANUAL 6

Printout

Printout Templates

Instiument | Peripherals | Evalustion@C02 - Printolt@C02 | Dyn Extemals |

» Single Print selects a print template

(- Printout Templates .
Singe [Defout Fesuli - from the Result Workshop for an in-
Fedas FETETE - dividual printout per sample.

» Sequence Print selects a print tem-
plate from the Result Workshop for a
reduced print per sample within a

sequence summary.

WK1 Export Templates

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
‘WK1 Export Templates

Single [ ] Template from the Result Workshop
Seduence [ »| for an individual printout per sample.

» Sequence Print selects an Excel-
Export Template from the Result
Workshop for a reduced print per
sample within a sequence summary.

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 chapter 6.3.3) or create a new Sequence

(refer to chapter 6.1.5).
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6.3.3 USING A PREDEFINED SEQUENCE

» If the File Browser cannot be seen, press the Options button.
Options

: Properties [ X]

B Bars | [ Global

| Script Bar __T_l
X! Basic Bar
X Window Toolbar
=4 DialogBars
X Configuration
X Isodat Acquisition Informations
__| DataBases
__| Source Vacuum
| Smart Isotope MS
| Focus
__| State
| Devices
b Al File Browse
=@ Dialogs
__| Scan
| DIl & Class Informations =

» Click OK. hd

> Activate the File Browser check box.

File Broweser | /x|
GiQ

D:AFINNIGANMSO NT\aglobalhUser\Dual Inlet SystemiMethod

Methods ]Sequences] Results ] Searchl

» On the File Browser, select the

Sequences tab

Name | Created | Modified
(default: Methods tab). —lC02met 0172102143200 01721702
TC02_a2005.met  O1/08/02145543  05/29/01
1 AC02_dual_inlet_z.. 01/08/0214:55:49  05/29/01
TlC02_Mulimet  01/08/02145543  05/29/01
02 zer0.met  01/08/0214:5543  05/29/01
: AC02_zeroleftmet  01/08/02 14:55:49 05/29/01
002 zeofightmet 01/08/02145543  05/14/01
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File Browser | i x|

(3 Q

D:AFINNIGANMSODAT NTAglobalUsersDual Inlet Sy...\Sequence
Methods ~Sequences |Resuts | Search |

Created Modified

» From the predefined Sequences,

choose a suitable one by double- 01/21/02131750  01/21/02
. . , 002 zeroleftseq  01/08/02145550  05/10/01
click (e.g.“CO2.seq”). ") HD_zero.seq 01/08/02145650  05/11/01

__;,.x Microvolume _onl... 01/08/02 14:55:50 04/19/01
L MicroVolume.seq  01/08/02 14:55:50 11/02/00

4 Multiport.seq 01/08/02 145551  01/24/02

A Multiport+MicrV...  01/08/02 145551 04/20/01

_-,x N2_zero.seq 01/08/02 14:55:51 01/24/01

Lls02seq 01/08/02 14:55:51 01/25/01

— =] .t 7
> In the “Method” column, the Method |- ‘? f et ';';‘:“'

.met foud
. 2 VI iv|v CO2.met net
chosen in chapter 6.3.2 occurs as ¢ = - =

default (“CO2.met").

Normally, the Sequence List needs not to be edited further. It is possible, however,

to select another Method from the “Method” column.

» Press the Start button. &
Start
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» Define parameters for:

o Results Export
o Printout
o Sequence Scripts

> Press OK to start

Sequence Acquisition.

Options
Isodat Object
@ TemplateDataSequenceHeader
-Hesdts-‘
IV Store ™ Auto Numerate Folder
I ExpotWKIFle & 1Fie/Sequence. © 1 FielSample » |
[T ASCll export(esy) @ 1F eree C1F
Folder Name Pre | Past ||Mulinorl |
File Name Fre | Post ||Acmisition
—Pril;out< i~ Resultworkshop Templates -
C No 1 Printout/Sequence =50
& Yes 1 Printout/S ample
Comment [No Comment " Measure only Selection
Sequence Scripts < — —
Pre Sciipt I |
Past Seript [ =Hr2
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6.4 DUAL INLET MEASUREMENT INCLUDING MULTIPORT
6.4.1 DEFINING A CONFIGURATION
2
E‘if-!!'p » Before operating, a Configuration containing the Dual Inlet System and

the Multiport must be created in the Configurator as follows.

D‘ > Add a new Configuration using the Add Configuration button.
Configurations
__| IsodatNT = i i . . .
al Inlet & Multiport » Give it a significant name, e.g. “Dual Inlet & Multiport”.
B MS Delta Plus NE
W BoardldHardwarePart
W Intensity
% E:::ZE:E:; » Open the tree structure by a click on ® at @ MS Delta Plus NE
lz H-Focuz1
@ H-Focus 2
2 Trap
% Electron Energie
23) Emission :
=i » On the right pane, select [~ T
B3] Y-Deflection 1 3 £ Dual Inlet + HDevice
~ [rusind I |& BDual Inlet + HDevice + 42005 Sampl
) SE Supressing Dual Inlet + Multiport. | = uan it + oevice + mpier
Retarding Lense P S |E EDual Inlet + MicraVolume
0‘1 Hes Y i} ¥ Dual Inlet + Multiport
% :3: s e § EDual Inlet + Multiport + Buffered Refil
) Magnelic Field ‘E ¥ B Dual Inlet + Multiport + MicroVolume
@ Clock o |B EDual Inlet + Multiport + Reference Refil
“a ResistarCho

& Inlet Valve Heater
EmissionCurrent
EmissionCurrentT.

. Capillary

» Drag it to the Source port = of the new Configuration.

A ® sign appears:

HvStatus

. Capillari{a]
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B = Source
=R ¥ 3 Dual Inlet System
M BoardidHardwarePart

n :a:ve:; » The Dual Inlet device has been attached to the Source.

“+ Intemn Right
[=-= Intemn Left

SRR Multiport 10 IR e
Wi BoardidHardwarePart .
Pressure » The Multiport has been attached to the Intern Left Port.
P4 Vacuum
P4 Bank
P Valve 1
M Valve 2
P4 Valve 3
P4 Valve 4
M Valve 5
P4 Valve
M Valve 7
P Valve 8
P4 Valve 9 . .
P4 Valve 10 » Close the Configurator window.

—+ Extemn Right

. Extem Left All settings will be saved automatically.
. Capillary v
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6.4.2 USING A PREDEFINED METHOD

» If the File Browser cannot be seen, press the Options button.

> Activate the File Browser check box.

» Click OK.

» On the File Browser, select the

Methods tab (default).

Options

: Properties [ X]

IR Bars | [ Global|

| Script Bar

X! Basic Bar

X Window Toolbar
=4 DialogBars

X| Configuration

X Isodat Acquisition Informations

__| DataBases

__| Source Vacuum

| Smart Isotope MS

.| Focus

__| State

| Devices
e b b File Browser
=@ Dialogs

__| Scan

| DIl & Class Informations

= |

File Broweser |

ix]

jel

DAFINNIGANASODAT NThglobal\User\Dual Inlet System\Method

Methods ]Sequences] Results ] Searchl

Name | Created | Modified
= 1C02.met 01/21/0214:3200  01/21/02
- )C02_a2005.met  01/08/0214:5549  05/29/01
1 AC02_dual_inlet_z.. 01/08/0214:55:49  05/29/01
)02 Mulimet  01/08/0214:5549  05/29/01
)02 ze0.met  01/08/0214:5549  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
) C02_zero rightmet 01/08/0214:55.49  05/14/01
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File Browser | x|
» From the predefined Methods L
D:AFINNIGANASODAT NT\global\User\Dual Inlet System\Method
choose “CO2_multi.met” by dou- Methods | sequences | Resuts | Search |
ble-click. Narme | Created | Modified
- C02.met 01/21/02143200  01/21/02
1 C02_52008. met 01/08/02145549  05/29/01

1 002_dual_inlet_zera.met  01/08/02 14:55:49
o CO2_Multi.met 01/02/02 14:55:49
4 CO2_zero .met 01/08/02 14:55:49

05/23/01
05/29/01
05/29/01

> If the Standards in the Method to be Isodat Acquisition [ X]
opened are older than the actual ones _,-"'E Standard values different to Standard Database!
: Actualize now to new values!

in the Standard Database, or if the

user has changed the Method, the

warning beside appears.

» 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 | Evahiation@C02 | Printout@C02 | Dyn Extemals |
> The Instrument tab of

~Basics ———— — —]
the Method Experiment Classical Aquisition
Configuration Dual Inlet Mulipoit <@———
“CO2_multi.met” ap- Comment |
pears. E
Gasconfiguration ICGZ j
Pre Sciipt | | @
For details, see chapter 6.3.2.| .. e oD
Post Sciipt | =
- lsotope MS
Integration Time [8o000s ] PeskCemerPredelylsl [5~
Peak Center Cup 'm_—ll Peak Center Postdelay (5] ID—

NOTE: Ensure, that the proper peak center cup is selected.
If necessary, correct the default cup (i.e. Cup 4)!
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» See chapter 6.3.2 for details
at Peripherals tab.

Instument  Peripherals | Evakustion@C02| Printout@C02 | Dyn Extemals |

~ Dual Inlet System
Reference Left fige & |l :
- f .
i oncio G731
Number of Cycles [ﬁg -
= Delap Time 5] |m—
1che e ] |1!5 3: Tolerance (miv) |1 00
FYT heeshold [mBar] 0.03
~ Bellow / Bellow
HY Purp Time [s] R Master [Manoal 5]
FV Pump Time [s] |w— Level [mv] [000
- Backar -~ Capilary / Bellow
Pre D EN ;
Syl Signal up [mV] o
Integration Cycles |3
[ Mutiport y ¢ A

Expansion Threshold [mBar] I?U Gas Transfer Time [s] Isn

NOTE: For measurements including Multiport two additional parameters occur:

a Gas Transfer Time:

o Expansion Threshold:

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.

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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» At Evaluation @CO2 tab, see Instrument | Peripherals  Evehistion@C02 | Printout@C02 | Dyn Externals |

chapter 6.3.2 for details. [ lon Correction Type:
|EI32 Santrock et al _:_I
» Select “None” or “Sigma” as ~ Qulie Test- A/—
‘ Type Mone - _i

Outlier test. In case of “Sigma”,

[~ Extended P
lon Correction Location

specify the k-fold of the stan-

dard deviation using .

- Standard Parameter;

Std. Mame: / 8 13CH2C 8 180/160
CO2_zero ~| 0.000 0.000

NOTE: At Std. Name, choose a suitable Standard!

Instrument | Peripherals | Evalustion@C02 Printou@C02 | Dyn Externats |

» At Printout tab, see chapter - Pintout Templates-
: Single C02_Short IRW
6.3.2 for details. | ' Q
Sequence [co2_sho_seq R =
WK1 Export Templates
Single | il
Sequence | i|

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 chapter 6.4.3) or cre-

ate a new Sequence (refer to chapter 6.1.5).
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6.4.3 USING A PREDEFINED SEQUENCE

» If the File Browser cannot be seen, press the Options button.
Options

: Properties [ X]

R Bars | [2 Global|
| ScriptBar _.T.I
X| Basic Bar
X Window Toolbar

=-@ DialogBars
X| Configuration
X Isodat Acquisition Informations
_ | DataBases
| Source Vacuum
| Smart Isotope MS

> Activate the File Browser check box.

| Focus
__| State
| Devices
—> X G
=@ Dialogs
i __| Secan
> Click OK. | DIl & Class Informations g
b4
ok | [ Cancel | ook
File Browser | ! x|

jel

D:AFINNIGANMSO NT\aglobalhUser\Dual Inlet SystemiMethod

Methods ]Sequences] Results ] Searchl

» On the File Browser, select the

Sequences tab

Name | Created | Modified
(default: Methods tab). —lC02met 0172102143200 01721702
TC02_a2005.met  O1/08/02145543  05/29/01
1 AC02_dual_inlet_z.. 01/08/0214:55:49  05/29/01
TlC02_Mulimet  01/08/02145543  05/29/01
02 zer0.met  01/08/0214:5543  05/29/01
: AC02_zeroleftmet  01/08/02 14:55:49 05/29/01
002 zeofightmet 01/08/02145543  05/14/01
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» From the predefined Sequences
choose “Multiport.seq” by double-

click.

> In the “Method” column, the Method
chosen in chapter 6.4.2 occurs as
default (“CO2_Multi.met”).

File Browser

[ Qu

D:AFINNIGANMSODAT NTAglobal\User\Dual Inlet Sy...\Sequence

Methods  Sequences | Resuts | Search |

Name | Created | Modified
1 C02:seq 01/21/021317:50  01/21/02
1002 zeroleftseq  01/08/0214:5550  05/10/01
" HD_zero.seq 01/08/02 145550  05/11/01
B I Miciovolume _onl... 01/08/02145550  04/19/01
. MicroVolume.seq  01/08/0214:5550  11/02/00

Multiport.seq

01/08/02 14:55:51

01/25/01

D ) Multiport+MicroV...  01/08/02 14:55:51 04/20/01

L | :,J N2_zero.seq 01/08/02 14:55:51 01/24/01

:,:J S02.seq 01/08/02 14:55:51 01/25/01

= | i
Line _ﬁ. = Multiport Inlet fier 1 Method
1 v | v | v | Sample 1 ¥ CO2_Multi.met ¥
2 v | v | v | Sample 2 | CO2 Multi, met -
3 v | v | v | Sample 3 Y. CO2_Multi.met %
4 v | v | v | Sample 3 b CO2_Multi.met e
5 v | v | v | Sample 5 o CO2_Multi.met >
B v | v | v |Sample 6 = CO2_Multi.met =
i v | v | v | Sample 7 e CO2_Multi.met Y
8 v | v | | Sample § i CO2 Multi,met a
9 v | v | v | Sample 8 ] CO2_Multi.met i
10 v | v | v | Sample 10 | 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.

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 Sam-

ple 8). It is possible to measure a sample repeatedly (e.g. connect
both Sample 3 and Sample 4 to the Multiport Inlet port 3).

» Press the Start button.

D

Start
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» Define parameters for:

o Results Export
o Printout
o Sequence Scripts

> Press OK to start

Sequence Acquisition.

Options
Isodat Object
@ TemplateDataSequenceHeader
-Hesdts-‘
IV Store ™ Auto Numerate Folder
I ExpotWKIFle & 1Fie/Sequence. © 1 FielSample » |
[T ASCll export(esy) @ 1F eree C1F
Folder Name Pre | Past ||Mulinorl |
File Name Fre | Post ||Acmisition
—Pril;out< i~ Resultworkshop Templates -
C No 1 Printout/Sequence =50
& Yes 1 Printout/S ample
Comment [No Comment " Measure only Selection
Sequence Scripts < — —
Pre Sciipt I |
Past Seript [ =Hr2
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6.5 DUAL INLET MEASUREMENT INCLUDING MICROVOLUME
6.5.1 MICROVOLUME - MEASUREMENT PRINCIPLE
6.5.1.1 MICROVOLUME WITHOUT MULTIPORT - MEASUREMENT PRINCIPLE

left valve right valve

\ 4 .
A A

Microvolume
(~0.4 ml)

Transferline
(~ 17 ml)

-'valve12

Bellow volume

valve 11 valve 14 (max. ~ 40 ml}
\ 4 — \ 4
A ' A
Bank

(crosspiece, ~ 4 ml)

Y Bellow
Sample 4 (opened to x %)
valve 13
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6.5.1.2 MICROVOLUME VIA MULTIPORT - MEASUREMENT PRINCIPLE

Pressure

S&.\ﬁr Xi 1 x X x X X x x banivalve IeﬂxMVvalve right ;Vvalve
=R ERERR R E

Transferline

Multiport
Microvolume

(M)

Y valve 12

A 4
A

changeover
bellow valve (COV)
A 4 \ 4 A 4
A A A
valve 11 valve 15

valve 14

y
?' valve 13

sample bellow

(opened to x %)

Two fundamental measuring modes exist for using a Microvolume (via Multiport):

> Expansion mode Micro Volume

> Freeze direct mode (¢ Expansion  Freeze Direct

6.5.1.3 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 Bellow: Bank + Transferline + Bellow, which is opened
to x % (i.e. Bellow Pos. [%]).

Expansion Mode

" Bank " Bank and Transferine (% Bank, Transferline and Bellow ]50 Bellow Pos [%]
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6.5.1.4 EXPANSION MODE — BEFORE MEASUREMENT

1 Attach the sample to be measured to a sample valve (e.g. valve 1).

2 Pump the volume between valve 1 and the sample valve. Close valve 1 and open

sample valve.
3 Ensure that on the Standard side enough gas is available.
4 If Reference Refill is planned, activate & in the Sequence list.
5 Start the Acquisition.

6 After starting the Acquisition, the bellow of the Sample side (i.e. mostly left) will be
opened fully, i.e. to 100 %.

7 Afirst evacuation step by means of the fore vacuum pump takes places over the base-
line (if after a certain time, which you can edit via a Script, the vacuum has not
reached FV Threshold, the measurement will be canceled. An error message then ap-

pears).

8 If FV Threshold has been reached, the fore vacuum pump continues to pump until FV
Pump Time (e.g. 10 s) has elapsed.

9 The 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.

10 These opened valves are evacuated stepwise by means of the fore vacuum pump:
first, only the bellow is evacuated. When FV Threshold has been reached in the bel-
low, 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.
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11 A switch to High Vacuum is performed. A second evacuation step takes now place by
means of the high vacuum pump until HY 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.

12 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.

13 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.

14 If you selected only Expansion mode (i.e. “Bank”), the sample gas will only be transfer-

red 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 (i.e. sensor).

6.5.1.5 EXPANSION MODE — MEASUREMENT WITH BANK

Micro:oly

(¢ Expansion O Freeze Direct

= Expaxs/ion’};‘:uﬂc

(+ Bank (" Bank and Transferine ¢ Bank, Transferline and Bellow |5CI Bellow Pos [#]

1 The pressure p is measured using a pressure-meter (i.e. sensor).

2 If p> Freeze Bank Threshold (e.g. p > 6 mbar), the pressure is too high.
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Sample Equilibration Ig{]
Time [s]

Pump Out Temperature ]50
['C]

Initial Transfer IA5Q
Temperature ['C]

Freeze Temperature ['C]  [.475

Measure Temperature

(c) 150

Bellow DirectT hreshold |2a
[mBar]

Freeze Bank Threshold 3
[mBar] > I
Freeze &ll Threshold |2
[mB ar]

Freeze Time [s] Isg

Delay Before Measure [s] |5

3 Toreduce 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 Itis waited until Sample Equilibration Time has elapsed (e.g. 60 s).

Sample Equilibration > Ig{]
Time [s]

Pump Out Temperature I5g
['C]

Initial Transfer IA5Q
Temperature ['C]

Freeze Temperature ['C]  [.475

Measure Temperature £
['C] I

Bellow DirectT hreshold |2a

[mBar]

Freeze Bank Threshold IB
[mBar]

Freeze &ll Threshold |2
[mB ar]

Freeze Time [s] Isg

Delay Before Measure [s] |5

7 The pumping time depends on the three parameters

» FV Threshold [mbar]
» HV Pump Time [s]

» FV Pump Time [s]

Dual Inlet System
Reference Left ¢  Rigt &
Number of Cycles [3 ZI
Idle time [s] !1 5 E
F¥Threshold [mBar] Ig‘gg
HY Pump Time [s] Igg
PV Pump Time [s] I'EIJ
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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.

Sample Equilibration IB{]
Time [s]

Pump Out Temperature I5g
['Cl

Initial Transfer IA5Q
Temperature ['C]

Freeze Temperature ['C]  [.475

Measure Temperature
(c) ISD

Bellow DirectT hreshold |2c|
[mBar]

Freeze Bank Threshold 3
(mBar] =)

Freeze &ll Threshold 2
[mB ar] > I

Freeze Time [s] IEQ

Delay Before Measure [s] |5

Case 2: |If p <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).

6.5.1.6

EXPANSION MODE — MEASUREMENT WITH BANK AND TRANSFERLINE

Micro Yolume

* Expansion ¢ Freeze Direct

r~ Expansion Mod\e‘

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

C Bank  Bank and Transfering € B

ank, Transferline and Bellow ISU Bellow Pos [%]

The working principle is the same as described at “Expansion Mode - Bank”. Only the route

of the sample gas is longer.
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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.

6.5.1.7

EXPANSION MODE — MEASUREMENT WITH BANK, TRANSFERLINE AND

BELLOW

This expansion mode is used if large amounts of sample gas are available.

Micro Volume

* Empansion ( Freeze Direct

i~ Expansion Mode \

4

" Bank C Bank and Transfedine & Bank, Transfeiline and Bellow |50 Bellow Pos [%]

Sample Equilibration Isg
Time [s]

Pump Out Temperature ]59
['C]

Initial Transfer ].50
Temperature ['C]
Freeze Temperature ['C]  [.175

Measure Temperature

['C] ]50

Bellow DirectT hreshold IZD
[mBar]

Freeze Bank Threshold Is
[mBar]

Freeze &ll Threshold |2
[mBar]

Freeze Time [s] Igg

Delay Before Measure [s] 15

1 The bellow is opened to the specified percentage (e.g. 50 %).

2 The sample valve (e.g. valve 1) is opened.

3 Bank valve, valve 12 and valve 14 are opened.

4 The sample gas is transferred up to the bellow (i.e. the whole volume is filled with

gas).

5 The pressure p is measured.
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Micro Volume

(+ Expansion O Freeze Direct

- Expansion Mode

" Bank (" Bank and Transfelline (¢ Bank, Transferline and Bellow |5U Bellow Pos [%]

Sample E quilibration lsg
Time [g]

Pump Out Temperature ]59
['C]

Initial Transfer ].50
Temperature ['C]
Freeze Temperature ['C]  [.175

Measure Temperature

Bellow DirectThreshold » |20
[mBar) I

Freeze Bank Threshold >[5
[mBar] |

Freeze All Thieshald . |2

[mBar]
Freeze Time [s] IBU

Delay Before Measure [s] |5

If p > Bellow Direct Threshold, the sample is measured via the bellow.

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 pro-

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,

Case 1:
Case 2:
cess will be repeated.
Case 3:
only the gas in the bank volume will be frozen.
Case 4:

gas amount will be frozen.

If p < Freeze All Threshold, only few gas is available. Therefore, the whole
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6.5.1.8 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, note that

the fields related to Expansion mode are inactive:

Micro Volume

(" Expansion (* Freeze Direct

Sample Equilibration |5[|
Time [5]

Pump Out Temperature |50

['C]

Initial Transfer |.50

Temperature ['C]

Freeze Temperature ['C] 175

Measure Temperature ISD—
['C]

Bellow Pos [%] ‘

Bellow DirectThreshold |,'_-.;;

[mBar]
Freeze Bank Thre: |a;.
[mBar]
Freeze All Threshold | 5
[mBar]
Freeze Time [s] |5[|

Delay Before Measure [s] |5

1 The sample valve (e.g. valve 1) is opened.

2 The gas in the bank volume is equilibrated until Sample Equilibration Time has

elapsed.

3 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.

4 The Microvolume is cooled down until Initial Transfer Temperature (e.g. - 50 °C) is

reached.
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5 At lInitial Transfer Temperature (e.g. -50 °C), bank valve and left valve of Microvolume

are opened. Thus, the sample gas is transferred to the Microvolume.

6 The sample gas having just entered the Microvolume is cooled down further until

Freeze Temperature (e.g. -175 °C) is reached.
7 The system waits, until Freeze Time has elapsed (e.g. 60 s).
8 Then, bank valve and left valve of Microvolume are closed.
9 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.
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6.5.2 DEFINING A CONFIGURATION

ALE
E\f-l!p » Before operating, a Configuration containing the Dual Inlet System and

the Microvolume must be created in the Configurator as follows.

D‘ » Add a new Configuration using the Add Configuration button.

Configurations

] Isodat NT

[ Dual Inlet & Microvolume

(=] MS Delta Plus NE
M BoardidHardwarePart
B Intensity
EZ) Extraction 1
EZ] Extraction 2
@ KFocus1
] %-Focus 2
@ Trap
@ Electron Energie
@ Emisgsion
EZ) %-Deflection
EZJ] vv-Deflection 1
EZ] vv-Deflection 2
EZ] SE Supressing
EZ) Retarding Lense
“w ResetHY
EZ] High Vacuum
EZ] High Voltage
EZ) Magnetic Field
(@ Clock

“a ResistorCh0

=

oI

w InletValve Heater
EmissionCurrent
EmissionCurrentT rap
Higholtage

. Capillary

4_

-

Give it a significant name, e.g. “Dual Inlet & Micro-

volume”.

Open the tree structure by a click on ® at & MS Delta Plus NE

On the right pane, select

“Dual Inlet + Micro-
volume”.

¥ EDuallnlet
¥ BDual Inlet + HDevice
£ EDual Inlet + HDevice + A2005 Sampler
:Dual Inlet + MicroVolume
¥ #Dual Inlet + Multiport
EE |3 50ualInlet + Multiport + Buffered Refil
% E EDual Inlet + Multiport + MicraVolume
§ EDual Inlet + Multiport + Reference Refill

Dualinlet Sets

Drag it to the Source port = of the new Configuration.

A ® sign appears:

lzl HwvStatus
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[=}-— Source
S8 §1§Dual Inlet System
M BoardidHardwarePart

P Valve 11

P Valve 12

P Valve 34
=)= Direct COV €—
© =B MicroVolume
: EZ] GetTrapTemperature
@ SetTrapTemperature
w LN2Refil
“a Cooling
M V17
- P4 V18
P valve 39

» The Dual Inlet device has been attached to the Source.

» The Microvolume has been attached to the Direct COV
Port.

» Close the Configurator window.

All settings will be saved automatically.
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6.5.3 USING A PREDEFINED METHOD

» If the File Browser cannot be seen, press the Options button.
Options

' Properties [ X]

R Bars | (& Global|
| Script Bar __T_l
X| Basic Bar
X Window Toolbar
> Activate the File Browser check box. |= @ DisogBars
X| Configuration
X Isodat Acquisition Informations
__| DataBases
| Source Vacuum
__| Smart Isotape MS
__| Focus
__| State
| Devices
—» X

. =@ Dialogs
» Click OK. | Sean
| DIl & Class Informations =
ok | [ Comcel | ooy
File Broweser | /x|
> On the File Browser, select the D:AFINNIGANASODAT NT'global\User\Dual Inlet System\Method
Methods tab (default). Methods ]Sequences] Results ] Searchl

_Name | Created | Modified

4 CO2.met 01/21/0214:3200  01/21/02

©1C02_a2005.met  01/08/0214:5543  05/29/01
1 AC02_dual_inlet_z.. 01/08/0214:55:49  05/29/01
©IC02_ Mulimet  01/08/0214:5543  05/29/01
002 _zero.met  01/08/0214:5543  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
1002 zerorightmet 01/08/0214:55:43  05/14/01
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>

>

File Browwser : | X

5 Qi
D:AFINNIGANNSODAT NTAglobal\ser\Dual Inl...\Method
Methods ISequences] Resuﬂsl Searchl

Name ] Created
A C02.met 01/21/02 14:32:00
From the predefined Methods 4 C02_a2003. met 01/08/02 14:55:49
. 4 C02_dual_inlet_zero.met  01/08/02 14:55:49
choose “Microvolume_only.met” "] C02_Multi.met 01/08/02 14:55:49
by double-click. A C02_zer0 .met 01/08/02 14:55:49
) C02_zero left.met 01/08/02 14:55:49
1 C02_zero right. met 01/08/02 14:55:49
| H_Device.met 01/08/02 14:55:49
. HD.met 01/08/02 14:55:49
8| ) HD_zero.met 01/08/02 14:55:49
= Microvolume_only.met 01/08/02 14:55:49
—y _,4 Multiport + MicroVolume.... 01/08/02 14:55:49

If the Standards in the Method to be
opened are older than the actual ones _,f' Standard values different to Standard Database!

¥

in the Standard Database, or if the user = Actualize now to new values!

has changed the Method, the warning

beside appears.

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.
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Instument | Peripherais | Evaluation@C02 | Pintout@C02 | Dyn Extemats |

i~ Basics
Experiment Classical Aquisition
Configuration MicicVolume <€——
Comment =
» The Instrument tab of the
MV EH d
Method “Micro- e -
volume_only.met” appears. Pre Sciipt | O
Main Seript [double side with click clack-sct =N
. S | =qr2
» For details, see chapter 6.3.2.
 Isotope MS
Integration Time IW] Peak Center Predelay (5] I5—
Peak Center Cup m Peak Center Postdelay (s) Ig—
NOTE: Ensure, that the proper peak center cup is selected.
If necessary, correct the default cup (i.e. Cup 4)!
Instrument  Peipherals | Evaluation@C02 | Piintout@C02 | Dyn Extemals |
~ DualInket System | Peripherals tab: Dual Inlet part
e e o % ~ Pressure Bdust —
t L fe
itz ioh On Cup |Cup3 v|
. . Mumber of Cycles [4 3 :
» For details about the Peripherals : Delay Time [s] E
el [15 | Tolerance (mV]
) = 50
tab’s Dual Inlet part, see chapter | 1 e e |
Bellow / Bellow-
6.3.2. HY Pump Time [s] [60 Master [ =]
FV Pump Time [5] [
[ Backaround ~ Capilary /Bellow————————————
Pre Delay [5] |3EI Signal up [mV] 100
Integration Cycles |3

Micro Volume

Peripherals tab: Microvolume part

& Ewxpansion ¢ Freeze Direct

 Expanszion Mode
 Bank " Bank and Transtedine (¢ Bank, Transferine and Bellow |50 Bellow Pos [%]
?m{le]Eqﬂblaﬁon |33 EBe;cM]p DirectT hreshold |3
> For details about the Peripher- ™" b
Pump Out Temperature |53 Freeze Bank Threshold |4
) . ['C] [mBar]
als tab’s Microvolume part, AR I Feeeo AlThochod o5
Temperature ['C] [mBar) i
see Chapter 6.3.2. Freeze Temperature ['C]  [175 Freeze Time [s] |g|j
Fgrme Tempetat B Delay BeforeMeasuwels] [5—
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Instrument | Peripherals Evaluation®CO2 | Printout@C02 Dyn Extemals |

» At Evaluation @CO2 tab, se-

I t | C t t lon Correction Type:
ect an lon Correction type o -
(e.g. “CO2 Santrock et al.”). I

- Outer Test A/ A/

> Select “None” or “Sigma” as e Nore 9
Outlier test. In case of ~ Extended Parameters
T ” . lon Col jon Locati
Sigma”, specify the k-fold of o enectonSocsion
the standard deviation using -~ Standaid Patameter
Std. Name: A/ 5 13CH2C 8 180160

Haus2 *| -39.260 -25.540

For details, see chapter 6.3.2.

NOTE: At Std. Name, choose a suitable Standard!

Instrument | Peripherals | Evalustion@C02 Printout@C02 | Dyn Extemals |

. . i Printout Templates
> For details at the Printout : :
Single |Defaul| Result iy O
tab, see chapter 6.3.2. Sequence [Singe Resutin ™
:-WK1 E:cporlTsmphis;
Single ] ﬂ
Sequence ] i]

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 chapter 6.5.4) or

create a new Sequence (refer to chapter 6.1.5).
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6.5.4 USING A PREDEFINED SEQUENCE

» If the File Browser cannot be seen, press the Options button. Ofons

: Properties [ X]

B Bars | [ Global

| Script Bar __T_l
X! Basic Bar
X Window Toolbar
=@ DialogBars
X| Configuration
X Isodat Acquisition Informations
__| DataBases
__| Source Vacuum
| Smart Isotope MS
| Focus
__| State
| Devices
—> X G
=@ Dialogs
__| Secan
| DIl & Class Informations =

> Activate the File Browser check box.

» Click OK.

File Broweser | /x|
GiQ

D:AFINNIGANMSO NT\aglobalhUser\Dual Inlet SystemiMethod

Methods ]Sequences] Results ] Searchl

» On the File Browser, select the

Sequences tab

Name | Created | Modified
(default: Methods tab). —lC02met 0172102143200 01721702
TC02_a2005.met  O1/08/02145543  05/29/01
1 AC02_dual_inlet_z.. 01/08/0214:55:49  05/29/01
TlC02_Mulimet  01/08/02145543  05/29/01
02 zer0.met  01/08/0214:5543  05/29/01
: AC02_zeroleftmet  01/08/02 14:55:49 05/29/01
002 zeofightmet 01/08/02145543  05/14/01
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File Browser | i x|

(3 Q
DAFINNIGANMSODAT NThglobal\User\Dual Inlet Sy...\Sequence

» From the predefined Sequences
P 9 Methods Sequences |Result3| Search]

111 H 1
choose “Microvolume_only.seq S [ Created [ Modi

_L4C02seq 01/21/0213:17:50 0m/21
:,:1 CO2_zero left.seq 01/08/02 14:55:50 05/10
“L/HD_zero.seq 01/08/02 14:55:50
Microvolume _only.seq 01/08/02 14:55:50 04418
4 MicroVolume.seq 01/08/02 14:55:50 11/02
:,J Multiport.seq 01/08/02 14:55:51 01/24

by double-click.

> In the “Method” column, the Method

Line Identifier 1 Method

Microvolume_only.met e

<|B
< ||
B

chosen in chapter 6.5.3 occurs as d
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.

» Press the Start button. p
Start
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» Define parameters for:

o Results Export
o Printout
o Sequence Scripts

> Press OK to start

Sequence Acquisition.

Options
Isodat Object
@ TemplateDataSequenceHeader
-Hesdts-‘
IV Store ™ Auto Numerate Folder
™| Export WK1 File % 1 Fle/Sequence) €011 Pie/Gample >> |
[~ ASCll export (esv) @ 1F ience. 017 Fe/Gample
Folder Name Pre | Past ||Mulinorl |
File Name Fre | Post ||Acmisition
—Pril;out< i~ Resultworkshop Templates -
Mo 1 Printout/Sequence e |
& Yes 1 Printout/S ample
Comment [No Comment " Measure only Selection
_Sw sm. 4_7 —_— -
Pre Sciipt I |
Past Seript [ =Hr2
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6.6 DUAL INLET MEASUREMENT INCLUDING MULTIPORT AND MICROVOLUME

6.6.1 DEFINING A CONFIGURATION

2
E‘if-!!'p » Before operating, a Configuration containing the Dual Inlet System, the
‘Canfigurstor Multiport and the Microvolume must be created in the Configurator as
follows.
a » Add a new Configuration using the Add Configuration button.
Configurations
] Isodat NT -

» Give it a significant name, e.g. “Dual Inlet & Multiport &
Microvolume”.

TR Dl Inet & Multiport & Microvolume Ja mi
[=-MS Delta Plus NE
®H BoardldHardwearePart
M Intensity
EZ] Extraction 1
EZ) Extraction 2
EZ) %-Focus 1
EZ) x-Focus 2 . .
& Trap » Open the tree structure by a click on # at # MS Delta Flus NE
@ Electron Energie
EZ) Emission
EZ) XDeflection
EZ) v-Deflection 1
EZ) v-Deflection 2

SE Supressing

];-'_t_? Retarding Lense ) % ¥ EDual Inlet

- g » On the right pane, select @ | HDualInlet + HDevice

EZ] High Voltage © |E EDualInlet + HDevice + 52005 Sampler
EZ] Magnetic Field . S (¥ EDual Inlet + MicroVolume

@ Clock Dual Inlet +Multiport + |2 |§ EDual Inlet + Multiport

% Rodiiasid EE (7 70ual Inlet + Multiport + Buffered Refil

Wt B :Dual Inlet + Multiport + MicroVolume
& EDual Inlet + Multiport + Reference Refill

a Inlet Valve Heater :

E missionCurrent Microvolume.

EmissionCurrentTrap

HighVoltage ]

—&Source

=3 Capillary = > Drag it to the Source port = of the new Configuration.
HwStatus

A ® sign appears: =
—_ Capillar
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;’i'. — Source
=R ¥ 3 Dual Inlet System
’:' Sﬂffd'f:*a'dwafepa'* » The Dual Inlet device has been attached to the Source.
alve
P4 Valve 12

—_ Intemn Right
[=-= Intemn Left
s ,Ha,d'wa,epa,t > The Multiport has been attached to the Intern Left Port.
Pressure
P4 Vacuum
P4 Bark
P Valve 1
M Valve 2
P4 Valve 3
P4 Valve 4
M Valve 5
P4 Valve
P4 Valve 7
P4 Valve 8
P4 valve 9
b4 Valve 10
—+ Extemn Right
. Extemn Left
. Capillary =

P Valve 34
=< DirectCOY &——
=@ MicroVolume
£ GetTrapT emperature > The Microvolume has been attached to the Direct COV
EJ SetTrapTemperature —
“a LN2Refil Port.
% Cooling
M V17
_ pq w18
P4 Valve 39

» Close the Configurator window.

All settings will be saved automatically.
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6.6.2 USING A PREDEFINED METHOD

» If the File Browser cannot be seen, press the Options button.
Options

: Properties [ X]

IR Bars | [ Global|

| Script Bar __T_l
X| Basic Bar
X Window Toolbar
. . =4 DialogBars
» Activate the File Browser check box. X] Configuration
Xl Isodat Acquisition Informations
__| DataBases
| Source Vacuum
| Smart Isotope MS
__| Focus
__| State
| Devices
—» X

=@ Dialogs
. __| Scan
» Click OK. | DIl& Class Informations —
b4
ok | [ Cancel | ook
File Browser | ¢ x|

DAFINNIGANASODAT NThglobal\User\Dual Inlet System\Method
Methods ]Sequences] Results ] Searchl
Methods tab (default). = lTEese T Modiied

= 1C02.met 01/21/0214:3200  01/21/02
©1C02_a2005.met  01/08/0214:5543  05/29/01
1 AC02_dual_inlet_z.. 01/08/0214:55:49  05/29/01
©IC02_ Mulimet  01/08/0214:5543  05/29/01
SAC02_ze0 met  01/08/02145543  05/29/01
: AC02_zeroleftmet  01/08/02 14:55:49 05/29/01
1002 zerorightmet 01/08/0214:55:43  05/14/01

» On the File Browser, select the
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File Browser | x|
U Q

DAFINNIGANSSODAT NThglobalUser\Dual Inlet...\Method

Methods ISequencesl Results I Search I

» From the predefined Methods
choose “Multiport + Micro-

volume.met” by double-click.

» 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.

' =
8y 4 HD_zero.met
4 Microvolume_only.met

= . N2_zero.met

Name
- C02_a2008.met
] £02_dual_inlet_zero.met
"1 C02_Multi.met
_,( C02_zero .met
1 €02_zero left. met
1 C02_zero right.met
") H_Device.met
,4 HD.met

| Created

02/13/02 11:47.09
02/13/02 11:47.09
02/13/02 11:47.09
02713702 11:47.09
02/13/02 11:47:10
02713702 11:47:10
02/13/0211:47:10
02713702 11:47:10
02713702 11:47:10
02/13/02 11:47:10
02/13/0211:47:10
02/13/0211:47:10

- Multiport + MicroVolume. met

Isodat Acquisition x|

/
'y
r"

7

i *

Standard values different to Standard D atabasel

Actualize now to new values!

» 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.
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» The Instrument tab of the
Method “Multiport + Micro-

volume.met” appears.

» For details see page chap-
ter 6.3.2

Instument | Peripherais | E

Experiment
Configuration

Gasconfiguration
Acquisition Script
-~ lsotope MS

Integration Time
Peak Center Cup

valualion@CO2 | Printout@C02 | Dyn Externals |

Classical Agquisition
Dual Inlet Multiport_Microvolume 4—

|

H

|co2 |
fpestiree =]
['8.000 (] ] PeskCenterPredelay(s) [~
[cw3€—— 3| PekCenerPosidelyldl o

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
chapter 6.3.2.

» For details at the Peripherals
tab’s Microvolume part, see
chapter 6.5.3.

Instrument  Peripherals |

~ bualnet sysem | €1iPNeETAlS tab: Dual Inlet part

Evaluation@C02 | Piintout@C02 | Dyn Extemals |

- 5 - Pressure Adjust
Reference Left ¢ Right
On Cup |Cup 3 v|
Number of Cycles [4 3 :
- Delay Time [s] |10
Idle ti .
et [15 - ToenceV) [0
FyvThreshold [mBar] lg_ng
Bellow / Bellow -
HY Pump Time [s] ‘su Master |Leﬂ v|
FV Pump Time [s] [
[ Backaround ~ Capilary /Bellow————————————
Pre D 30
22d | Signal up (V] 100
Integration Cycles |3
Micro Volume
 Expansion  Freeze Ditect
 Expanszion Mode
 Bank " Bank and Transtedine (¢ Bank, Transferine and Bellow |50 Bellow Pos [%]
Sample Equiibration |33 Bellow DirectThreshold |3
Time [s] [mBar]
Purnp Out Temperature |53 Freeze Bank Threshold |4
['C] [mBar]
Initial Transfer |.5[] Freeze &l Threshold |[|_5
Temperature ['C] [mBar]
Freeze Temperature ['C]  [.175 Freeze Time [s] |5|j
Fg]w..l‘e Temp |23 Delay Before Measure [s] Is—
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. . Multiport
» For details at the Peripherals = o eal 5 s Tl Tl [

tab’s Multiport part, see
chapter 6.4.2.

Peripherals tab:
Multiport part

» At Evaluation @CO2 tab,
nstu eripherals  Evaluat e =
Select an lon Correct type, Insrument | Peiipherls  Evalualion@®C02 | Printou@C02 | Dy Exemats |

lon Correction Type:
e.g. “C0O2 Santrock et al.”. |02 Santrock et al |
- Outlier Test / A/
“ ” T ) Type None o ;
» Select “None” or “Sigma” as ‘ -
(- Extended Parameters

Outlier test. In case of

lon Camrection Location

“Sigma”, specify the k-fold of

T . [ Standard Parameter:
the standard deviation using Std. Name: A [813C/2C 5 180/160
Haus2 *|-39.260 -26.540
For details, see chapter 6.3.2.
NOTE: At Std. Name, choose a suitable Standard!
Instrument | Peripherals | Evalustion@C02 Piintout@C02 | Dyn Extemals |
. . i Printout Templates
» For details at Printout tab, ‘ :
Single |Defaul| Result iy =
see chapter 6.3.2. Sequence [Gingle Resutinn O
:-WK1 E:cporlTsmphis;
Single ] ﬂ
Sequence ] i]

The Method for measurements using Dual Inlet in combination with a Multiport and a Micro-
volume has now been established. As next step, either use a predefined Sequence (refer to

chapter 6.6.3) or create a new Sequence (refer to chapter 6.1.5).
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6.6.3 USING A PREDEFINED SEQUENCE

» If the File Browser cannot be seen, press the Options button. Ofons

: Properties [ X]

IR Bars | [ Global|
| Script Bar __T_l
X! Basic Bar
X Window Toolbar
=4 DialogBars
X| Configuration
X Isodat Acquisition Informations
__| DataBases
__| Source Vacuum
| Smart Isotope MS
| Focus
__| State
| Devices
—P X FE
=@ Dialogs
__| Scan
| DIl & Class Informations =

> Activate the File Browser check box.

» Click OK.

File Broweser | /x|
GiQ

D:AFINNIGANMSO NT\aglobalhUser\Dual Inlet SystemiMethod

Methods ]Sequences] Results ] Searchl

» On the File Browser, select the

Sequences tab

(default: Methods tab).

Name | Created | Modified
= 1C02.met 01/21/0214:3200  01/21/02
©1C02_a2005.met  01/08/0214:5543  05/29/01
1 AC02_dual_inlet_z.. 01/08/0214:55:49  05/29/01
©IC02_ Mulimet  01/08/0214:5543  05/29/01
002 _zero.met  01/08/0214:5543  05/29/01
: ,4 CO02_zero leftmet  01/08/02 14:55:49 05/29/01
1002 zerorightmet 01/08/0214:55:43  05/14/01
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File Browser

(5 Q
DAFINNIGANMSODAT NThglobal\User\Dual...\Sequence
> From the predefined Sequences Methods ~Seduences | Resuts | Search |
choose “Multiport + Micro- Name | Created
. . :,:l C02_zero left.seq 02/13/0211:47:11
volume.seq™ by double-click. B HD_zero.seq 02413402 11:47-11
- :_,J Microvolume _only.seq 02/13/0211:47:12
:,:i MicroVYolume.seq 02/13/0211:47:12
z.'.;' ;J Multiport.seq 02/13/0211:47:12
:—:‘ M I_J"ipljlt-fl'.’iil:‘.ll:l".f I:l|LII'I'IE.$l3l:| 02/13/0211:47:12
Eﬁ ! “UIN2_zero.seq 02/13/0211:47:12
> In the “Method” column, the Method [te [ 3= Multiport Inlst___ [ Identifier 1__ | Method @
1 v | v | v | Sample 1 = I i +M.|cru\r‘0|ume met =
chosen in chapter 6.6.2 occurs as |2 I bt B
« . . 4 v [ v | v | Sample 4 - Aultiport + MicroVolume met |
defaUIt ( Mu|tIpOI’t + |V|ICI'O- 5 v | v | v | Sample 5 ¥ + MicroVolume.met ™|
6 v | v | v | Sample B = i + MicroVolume.met
volume.met”). : a8 e B
9 v | v | v | Sample B > port + 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 chapter 6.3.3.

» Press the Start button. »
Start
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» Define parameters for:

o Results Export
o Printout
o Sequence Scripts

» Press OK to start

Sequence Acquisition.

Options
Isodat Object
@ @ TemplateDataSequenceHeader
-Hesdts-4
IV Store ™ Auto Numerate Folder
[T Export WK1 File % 1 Fle/Sequence) €011 Pie/Gample >> |
[ /ASCll export (Resy) . 1 File/Sequence. €11 File/Gample
Folder Name Pre | Past ||Mulinorl |
File Name Pre | Post ||Acmisition
—Pril;out< i~ Resultworkshop Templates -
Mo 1 Printout/Sequence e |
& Yes 1 Printout/S ample
Comment [No Comment " Measure only Selection
_sw sm- 4_7 — e
Pre Sciipt I |
Past Seript [ =Hr2
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6.7 DUAL INLET MEASUREMENT INCLUDING MULTIPORT AND REFERENCE
REFILL
6.7.1 DEFINING A CONFIGURATION
2
E‘if-!!'p » Before operating, a Configuration containing the Dual Inlet System, Multi-

Bl

Configurations
1 lsodat NT
-E ¥ Dual Inlet
= ¥ Dual Inlet & Multiport
=¥ ¥ Dual Inlet & Multipart & Microvolume
+-E ¥ Dual Inlet & Microvolume
=R # $Dual Inlet & Multiport & Reference Refill
= MS Delta Plus XP
M BoardldHardwarePart \
M Intensity
EZ) Extraction 1
Qﬂ Extraction 2
EZ) ®-Focus 1
@ #-Focus 2
EZ) Trap
EZJ Electron Energie
@ Emission
EZ] %-Deflection
EZ) v-Deflection 1
2] v-Deflection 2
EZ,;_! SE Supressing
@ Retarding Lense
‘a ResetHv
EZ]) High Vacuum
EZI High Voltage
EZ) Magnetic Field
@ Clack
“m ResistorCh0
L) EnmssionLurrent
EmissionCurrentTrap
Higholtage
HvStatus

ource
. Capillary

|»

Reference Refill”.

port and Reference Refill must be created in the Configurator as follows.

» Add a new Configuration using the Add Configuration button.

» Give it a significant name, e.g. “Dual Inlet & Multiport &

> Open the tree structure by a click on ® at @ MS Delta Plus NE

» On the right pane, select

Dual Inlet + Multiport +
Reference Refill.

-ﬁ Dual Inlet

B EDualInlet + HDevice

& EDual Inlet + HDevice + A2005 Sampler
E EDual Inlet + MicraVolume

E EDual Inlet + Multiport

¥ EDual Inlet + Multiport + Buffered Refil

£ B Dual Inlet + Multiport + MicroVolume
E:Dual Inlet + Multiport + Reference Refill

\sets | I Duallniet Sets

|

» Drag it to the Source port ==

A @ sign appears:

of the new Configuration.

HvStatus
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[=}-— Source
=843 Dual Inlet System
i BoardidHardwarePart
b4 valve 11
P Valve 12

PV
(== Intem Right
&% Reference Refill <4—
[=]-—_ Intem Left
. Exten Right
= Extemn Left
~_ Capillary

The Dual Inlet device has been attached to the Source.

The Reference Refill device has been attached to the
Intern Right Port.

It is always connected to the right side (i.e. the Standard

side) - internal or external.

The Multiport has been attached to the Intern Left Port.

Close the Configurator window.

All settings will be saved automatically.
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6.7.2 USING A PREDEFINED METHOD

» If the File Browser cannot be seen, press the Options button.
Options

: Properties [ X]

IR Bars | [ Global|

| Script Bar __T_l
X| Basic Bar
X Window Toolbar
. . =4 DialogBars
» Activate the File Browser check box. X] Configuration
Xl Isodat Acquisition Informations
__| DataBases
| Source Vacuum
| Smart Isotope MS
__| Focus
__| State
| Devices
—» X

=@ Dialogs
. __| Scan
> C“Ck OK | DIl & Class Informations —
ok | [ Cancel | ook
File Browser | ¢ x|
GQ
> On the File Browser’ select the DAFINNIGANASODAT NThglobal\User\Dual Inlet System\Method
Methods | Sequences | Results | Search
Methods tab (default). ] | | |
_Name | Created | Modified
A C02met 01/21/0214:3200  01/21/02

©1C02_a2005.met  01/08/0214:5543  05/29/01
1 AC02_dual_inlet_z.. 01/08/0214:55:49  05/29/01
©IC02_ Mulimet  01/08/0214:5543  05/29/01
002 _zero.met  01/08/0214:5543  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
1002 zerorightmet 01/08/0214:55:43  05/14/01
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File Browser | i x|

kel
DAFINNIGANSSODAT NTAglobal\User\Dual Inlet...\Method

. Method
> From the predefined Methods choose a S Isequencesl Resuts | Search |

suitable Method (e.g. “Multiport + Hame i [Cress

4 502_only.met 02/13/02

Reference Refill. met”) by double-click. ) N2_zero.met 02/13/02

' Multiport + Reference Refill. met 02/20/02

" Multiport + MicroVolume.met 02/13/02

l ,,A Microvolume_only.met 02/13/02

» If the Standards in the Method to be opened

are older than the actual ones in the Standard g e e e et C T D atray

Database, or if the user has changed the e

Method, the warning beside appears.

» 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 | Printout@C02 | Dyn Extemals |

Experiment Classical Aquisition

Configuration Dual Inlet Multiport_Reference Refil €——

Comment ;[
Gasconfiguration | coz j
Acquisition Script |Acquisilimscl O
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» As Gasconfiguration select “CO,".
» The Main Script controls the acquisition cycle.

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

|sotope MS
Integration Tk |8_DDD [s] ;I Peak Center Predelay (s) Isg
Peak Center Cup |Cu93<— ‘ﬂ Peak Center Postdelay (s] |sg

» Integration time: The time needed to measure each individual ion

intensity of the masses 44, 45 and 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. 60 s).

> Peak Center Post Delay: Waiting time between end of peak center cycle and

start of data acquisition.

Reference Refill
Pump Overay Time (s) |3g Refill Time [s] |sg
FV Threshold [mBar] 0.05 HY Pump Time [s] IEU

NOTE: The above information is specific for Reference Refill applications.
The values depend - among others - on the diameter of the Reference

Refill capillary.
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» Pump Overlay Time: Capillary pump out time of Reference Refill tank.

» FV Threshold- Minimum pressure of standard bellow including the valves
and tubes evacuated using fore vacuum pump before
continuing pumping using turbo molecular pump.

> Reéfill Time: Gas flow time from Reference Refill tank into inlet port of
standard bellow.

» HV Pump Time: Pumping time of bellow including the valves and tubes

using turbo molecular pump.

Peripherals tab

Instrument ~ Peripherals | Evaluation@C02 | Printout@C02 | Dyn Extemats |

~ Dual Inlet System
— Pressure Adjust
Reference Left ¢  Right & On Cup I—_l
n Cup2 =
Number of Cycles -
|8 ﬁ Delay Time [s] |10
Idle time [s :
fs |15 :l Tolerance (mV) 100
B Ihebed 18] IU'EB i~ Bellow / Bellow
HY Pump Time [s] I 50 Master meﬂ =
FV Pump Time [s] |1g

For details, see chapter 6.3.2.

Background — i — ~ Capillary / Bellow
Pre Delay [s 5
sl | Signal up [mV] [0
Integration Cycles |1
For details, see chapter 6.3.2.
Multiport
Expansion Threshold [mBar] |70 Gas Transfer Time [s] [50

For details, see chapter 6.3.2.
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Evaluation tab

Instlumenll Peripherals Evaluation@CO2 IF‘lintoul@CUZI Dyn Extemnals

lon Correction Type:
|7 |CD2 Santrock et al. =l

» Select the lon Correction Type (e.g. “CO2 Santrock et al.”).

‘Outlier Test —-

Type |Nune Ll 7 |

> As Outlier test select “None” or “Sigma”. In case of “Sigma”, specify the k-fold of
the standard deviation using . For details, see chapter 6.3.2.

‘Extended Parameters

lon Correction Location IInternaI v
Standard Parameter:
Std. Name: 0 13CH2C 0 180160
Haus2 w| -39.260 -25.540

> At Std. Name, choose a suitable Standard.
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Printout tab

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

Printout Templates
Single [Defauit Resukirw a
Sequence |S?ng|e Resultirw -

For details, see chapter 6.3.2.

WK1 Export Templates

Single I iI
Sequence I i'

For details, see chapter 6.3.2.

The Method for measurements using Dual Inlet in combination with a Multiport and a
Reference Refill has now been established. As next step, either use a predefined Sequence

(refer to chapter 6.7.3) or create a new Sequence (refer to chapter 6.1.5).
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6.7.3 USING A PREDEFINED SEQUENCE

» If the File Browser cannot be seen, press the Options button. Ofons

: Properties [ X]

B Bars | [ Global

| Script Bar __T_l
X! Basic Bar
X Window Toolbar
=@ DialogBars
X| Configuration
X Isodat Acquisition Informations
__| DataBases
__| Source Vacuum
| Smart Isotope MS
| Focus
__| State
| Devices
—> X G
=@ Dialogs
__| Secan
| DIl & Class Informations =

> Activate the File Browser check box.

» Click OK.

File Broweser | /x|
GiQ

D:AFINNIGANMSO NT\aglobalhUser\Dual Inlet SystemiMethod

Methods ]Sequences] Results ] Searchl

» On the File Browser, select the

Sequences tab

(default: Methods tab). Name | Created [ Modfied
-4 CO2.met 01/21/02 14:32:00 01/21/02
) C02_a2005.met  01/08/0214:55:43  05/29/01
) C02_dualinlet_z.. 01/08/0214:55:49  05/29/01
“)C02_Mulimet  01/08/0214:55:43  05/29/01
)C02_zer0.met  01/08/0214:5549  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/29/01
) C02_zerorightmet 01/08/0214:55:43  05/14/01
6 — 69
Thermo Finnigan

Issue 04/2002



MAT 253 OPERATING MANUAL 6

File Browser
(3 Q
» From the predefined Sequences DAFINNIGANANSODAT NThglobal\UsersDual Inle.. ASequence
. Se
choose “Multiport + Reference adlid ] Sl IR&S““s | search |
. » . Name | Created

Refill.seq™ by double-click. 44 C02_zero left seq 02/13/0211:47:11

:,x HD_zero.seq 02/13/02 11:47:11

= Microvolume _only.sT/ 02/13/0211:47:12

: : L MicroVolume. seq 02A413/02 11:47:12
' Multiport + Reference Refil.seq 02/20/02 14:00:01

= .Y Multiport.seq 02/13/0211:47:12

Line Ei =% | Multiport Inlet & Identifier 1 Method

1 v | v | v | Sample 1 ¥| v | Lab. gas Multiport + Reference Refil.met ¥
2 v v Sample 2 % Lab. gas Multiport + Reference Refill. met >
B v v Sample 3 e Lab. gas Multiport + Reference Refil.met ¥
4 v v Sample 4 ~| 1 | Lab. gas Multiport + Reference Refil.met ¥
5 vV Sample 5 > Lab. gas Multiport + Reference Refill.met
] v |V Sample 6 % Lab. gas Multiport + Reference Refill.met ¥
7 v | v Sample 7 > Lab. gas Multiport + Reference Refill. met =
8 v v Sample 8 > Lab. gas Multiport + Reference Refill.met =
9 v |V Sample 9 % Lab. gas Multiport + Reference Refil.met =
10 V| v Sample 10 A Lab. gas Multiport + Reference Refill. met =

» In the Method column, the Method chosen in chapter 6.7.2 occurs as default
(“Multiport + Reference Refill. 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.

» 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.
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> |If a Reference Réfill is to be performed, the & column must be activated by ¥

for the particular sample (e.g. for Sample 1).

» Press the Start button.

» Define parameters for:

o Results Export
o Printout
o Sequence Scripts

» Press OK to start

Sequence Acquisition.

Start
Isodat Object
@ TemplateDataSequenceHeader
[~ Results 4
[V Stare ™ Auto Numerate Folder
I ExpotWKIFle & 1Fie/Sequence. © 1 FielSample » |
[ ASCll esport [Scsv) @ 1 File/Sequence €1 File/Gample
Folder Name Pre | Past ||Muliporl |
File Name Pre | Post ||Acquisitiaon
- Printout < 11 Resulworkshop Templates -
Mo 1 Printout/Sequence e |
& Yes 1 Printout/S ample
- Propeities -
Comment [No Comment [~ Measure only Selection
- Sequence Scripts — ‘
Pre Script I |
Post Script [ 0 [
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6.8 DUAL INLET MEASUREMENT INCLUDING MULTIPORT AND BUFFERED
REFILL

6.8.1 DEFINING A CONFIGURATION

2
E‘if-!!'p » Before operating, a Configuration containing the Dual Inlet System, Multi-

‘Canfigurstor port and Buffered Refill must be created in the Configurator as follows.

D‘ » Add a new Configuration using the Add Configuration button.

Configurations

] Isodat NT
SE § §Dual Inlet & Multiport & Buffered Refill

% gy Al > Giveita significant name, e.g. “Dual Inlet & Multiport &

: lBoardI_dHardwarePart Buffered Refill”.
ritensity

@ Extraction 1
EZ) Extraction 2

%Focus 1 . :
%x,;ﬁ::z > Open the tree structure by a click on® at #-MS Delta Plus NE
E@ Trap
EZ] Election Energie
@ Emission
% %Deflection £ (L EDuallnlet

YDaflscton 1 : @ (§ EDual Inlet + HDevice
% :S;ﬂﬁf;:g > On the right pane, select E E BDual Inlet + HDevice + 42005 Sampler
EZ] Retarding Lense § § EDual Inlet + MicraVolume
w Reset HY . E EDualInlet + Multiport
0 1oh Veoun Dual Inlet + Multi- AP D0 Inlet + Multiport + Buffered Refil
&) Maggnelic Eiem port + Buffered Refill. | o |EEbuallrlet + Multiport + MicioVolume
@ Clock %/  BDual Inlet + Multiport + Reference Refill

“a BesistorCh0

oI

w Inlet Valve Heater
EmissionCurrent
EmissionCurrentTrap
Higholtage
HvSt
— “’jource

. Capillary v HyStatus

A ® sign appears:
—_ Capiilaf%

» Drag it to the Source port =+ of the new Configuration.
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[=}-— Source
S8 §1§Dual Inlet System
i BoardidHardwarePart

b4 valve 11

P Valve 12

B R
[=1-<=_ Intem Right
&% Buifered Refil €——
== Intem Left
@3  Mulipot 10 ——
. Extem Right
. Extemn 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.

Close the Configurator window.

All settings will be saved automatically.
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6.8.2 USING A PREDEFINED METHOD

» If the File Browser cannot be seen, press the Options button.
Options

: Properties [ X]

IR Bars | [ Global|

| Script Bar __T_l
X| Basic Bar
X Window Toolbar
. . =4 DialogBars
» Activate the File Browser check box. X] Configuration
Xl Isodat Acquisition Informations
__| DataBases
| Source Vacuum
| Smart Isotope MS
__| Focus
__| State
| Devices
—» X

=@ Dialogs
. __| Scan
» Click OK. | DIl& Class Informations —
b4
ok | [ Cancel | ook
File Browser | ¢ x|

DAFINNIGANASODAT NThglobal\User\Dual Inlet System\Method
Methods ]Sequences] Results ] Searchl
Methods tab (default). = lTEese T Modiied

= 1C02.met 01/21/0214:3200  01/21/02
©1C02_a2005.met  01/08/0214:5543  05/29/01
1 AC02_dual_inlet_z.. 01/08/0214:55:49  05/29/01
©IC02_ Mulimet  01/08/0214:5543  05/29/01
SAC02_ze0 met  01/08/02145543  05/29/01
: AC02_zeroleftmet  01/08/02 14:55:49 05/29/01
1002 zerorightmet 01/08/0214:55:43  05/14/01

» On the File Browser, select the

674

Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL 6

File Browser
G
» From the predefined Methods DAFINNIGANMSODAT NThglobal\User\Dual Inlet Systemiiethe
. " Methods |s Results | Search
choose a suitable Method (e.g. I sausnces | [Resids | Search
« i i , Name 7 | Created e
Multiport + Buffered Refill. met”) “1502_orly.met 02/26/02 08:55:54
_ ,;' N2_zero.met 02/26/02 08:55:53 —

by double-click.

(@ | Muliport + MicioVolume.met  02/26/02 08:55:53

“—1 . Multiport + Buffered Refilmet 02/26/02 16:10:31
i -4 Microvolume_only.met 02/26/02 08:55:53 |

» If the Standards in the Method to be

opened are older than the actual ones Standard values different to Standard Database!

in the Standard Database, or if the

user has changed the Method, the

Actualize now to new values!

warning beside appears.

» 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 | Printout@C02 | Dyn Extemals |

Experiment Classical Aquisition

Configuration Dual Inlet Multiport_Buffered Refil €——

Comment | J
Gasconfiguration | coz ﬂ
Acquisition Script |Acquisilimscl O[22
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> As Gasconfiguration select “CO,".

» The Main Script controls the acquisition cycle.

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

|sotope MS -
Integration Tk |3_000 [s] ;I Peak Center Predelay (s) Isg
Peak Center Cup |Cup3<_ ‘ﬂ Peak Center Postdelay (s) |39
» Integration time: The time needed to measure each individual ion inten-

sity of the masses 44, 45 and 46 (e.g. 8 s).

> 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).

Buffered Refill -

Refill Time [ms] 10

NOTE: The above information is specific for Buffered Refill applications.

> Reéfill Time: Gas flow time from Buffered Refill tank into inlet port of

standard bellow (e.g. 10 ms).
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Peripherals tab

Instrument ~ Peripherals | Evaluation@C02 | Printout@C02 | Dyn Extemats |

~ Dual Inlet System
— Pressure Adjust
Reference Left ¢ Right & On Cup I—_'
Cup2 ¥
Number of Cycles -
yel B = Delay Time [s] E
Idle ti .
e time [s] |15 ‘_‘I Tolerance (mv) 100
F¥Threshold [mBar] IU‘03 — Bellow / Bellow
HY Pump Time [s] ISG Master | Left b I
FV Pump Time [s] |1B

For details, see chapter 6.3.2.

Backaround |

-Capillary / Bellow
Pre Delay [s] |5 ‘

Signal up [mV] |D

Integration Cycles |1 |

For details, see chapter 6.3.2.

Multiport

Expansion Thieshold [mBar] |70 Gas Transfer Time [s] Isu

For details, see chapter 6.3.2.

Evaluation tab

Instlumenll Peripherals Evaluation@CO2 IF‘lintoul@CUZI Dyn Extemnals

lon Correction Type:
|7 |CD2 Santrock et al. =l

» Select the lon Correction Type (e.g. “CO2 Santrock et al.”).
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Outlier Test y

Type |N0ne LI >> |

> As Outlier test select “None” or “Sigma”. In case of “Sigma”, specify the k-fold of
the standard deviation using .

‘Extended Parameters

lon Correction Location |Ir1tr:~.rnal v
Standard Parameter:
Std. Name: 8 13CH2C B 180/160
Haus2 v| -39.260 -25.540

»> At Std. Name, choose a suitable Standard.
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Printout tab

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

Printout Templates
Single [Defauit Resukirw a
Sequence |S?ng|e Resultirw -

For details, see chapter 6.3.2.

WK1 Export Templates

Single I iI
Sequence I i'

For details, see chapter 6.3.2.

The Method for measurements using Dual Inlet in combination with a Multiport and a Buff-
ered Refill has now been established. As next step, either use a predefined Sequence (refer

to chapter 6.8.3) or create a new Sequence (refer to chapter 6.1.5).

6-79

Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL 6

6.8.3 USING A PREDEFINED SEQUENCE

» If the File Browser cannot be seen, press the Options button. Ofons

: Properties [ X]

B Bars | [ Global

| Script Bar __T_l
X! Basic Bar
X Window Toolbar
=@ DialogBars
X| Configuration
X Isodat Acquisition Informations
__| DataBases
__| Source Vacuum
| Smart Isotope MS
| Focus
__| State
| Devices
—> X G
=@ Dialogs
__| Secan
| DIl & Class Informations =

> Activate the File Browser check box.

» Click OK.

File Browser | d x|
05 Qy

D:AFINNIGANMSO NT\aglobalhUser\Dual Inlet SystemiMethod

Methods ]Sequences] Results ] Searchl

» On the File Browser, select the

Sequences tab

(default: Methods tab). Name | Created | Modified
= 1C02.met 01/21/0214:3200  01/21/02
- )C02_52005.met  01/08/0214:55:49  05/29/01
1 1C02_dual_inlet_z... 01/08/0214:55:43  05/29/01
T)C02_Mulimet  01/08/0214:55:49  05/29/01
002 ze0.met  01/08/02145549  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
) C02_zerorightmet 01/08/0214:55:43  05/14/01
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File Browser

Q
D:AFINNIGANSISODAT NThglobal\User\Dual Inlet System\Sequence

» From the predefined Sequences
Methods Sequences IResults] Search]

choose Multiport + Buffered Re-
Name ’ I Created -~
fill,seq by double-click. —,J C02_zero left.seq 02/26/02 03:55:55
M HD_zero.seq 02/26/02 03:55:55
8l . Microvolume _only.seq 02/26/02 08:55:55
B | MicioVolume.seq 02/26/02 08:55:55 —
10 Multiport + Buffered Refill.seq 02/28/02 14:26:33

Line éﬂi =% | Multiport Inlet & | Identifier 1 Method

1 v | v | v |Sample 1 | v | Lab, Gas Multiport + Buffered Refillmet ~
2 v |V Sample 2 7 Lab. Gas Multiport + Buffered Refill. met ~
3 viv Sample 3 '+ Lab. Gas Multiport + Buffered Refill. met '~
4 v |V Sample 4 v I Lab. Gas Multiport + Buffered Refill.met =
5 v|v Sample 5 v|" | Lab. Gas Multiport + Buffered Refill. met =
B v |V Sample B v Lab. Gas Multiport + Buffered Refill.met =
7 v | v Sample 7 e Lab. Gas Multiport + Buffered Refill.met ~
8 v | v Sample 8 o Lab. Gas Multiport + Buffered Refil.met ~
9 v | v Sample 9 b Lab. Gas Multiport + Buffered Refill.met ~
10 v |V Sample 10 > Lab. Gas Multiport + Buffered Refill.met ~

> In the Method column, the Method chosen in chapter 6.8.2 occurs as default (“Mul-
tiport + Buffered Refill.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.

» 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.
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> |f a Buffered Reéfill is to be performed, the & column must be activated by v
for the particular sample (e.g. for Sample 1).

» Press the Start button. P
Start

@ Isodat Object

@ TemplateDataSequenceHeader

- Resuts—<¢
[V | Store ™ | Auto Numerate Folder
™ Export WK1 File & { | Fle/Sequence. €81 Frie/Sample >_>|
I ASCll export (fesy). @ 1 Fie/Sequence. €1 Fie/Gample
Folder Name Pre | Post ||Muiiporl -
» Define parameters for: File Name _Pre | Post | [Bcauistton
 Pitot < |~ Resultworkshop Templates
 No ' 1 Printout/Sequence fid |
o Results Export & Yes € 1 Printout/Sample
o Printout Propettis
. omment |Mao e '™ only Selectio
o Sequence Scripts e e
- Sequence Scripts — 4_
Pre Script I (=]
Post Script |
» Press OK to start | Z

Sequence Acquisition.

6 —82
Thermo Finnigan
Issue 04/2002



MAT 253

OPERATING MANUAL 6

6.9 DUAL INLET MEASUREMENT INCLUDING H-DEVICE AND AUTOSAMPLER

A200S

6.9.1 DEFINING A CONFIGURATION

2
E‘if-!!'p » Before operating, a Configuration containing the Dual Inlet System,
‘Configurator H-Device and Autosampler must be created in the Configurator as
follows.
D‘ » Add a new Configuration using the Add Configuration button.
oo » Give it a significant name, e.g. “Dual Inlet & HDevice &
I3 lsodatNT Autosampler”.

= MS Delta Plus XP
®i BoardldHardwarePart
M Intensity
EZ) Extraction 1
EZ) Extraction 2
) %-Focus 1
) X-Focus 2
EZ) Trap
EZ] Election Energie
Emission
@ #-Deflection
EZ) v-Deflection 1
E) vv-Deflection 2
@ SE Supressing
@ Retarding Lense
“w ResetHY
High Vacuum
EZ) High Voltage
EZ) Magnetic Field
(2 Clock
% ResistorCh0

oI

w Inlet Valve Heater
EmissionCurrent
EmissionCutrentTrap
HighVoltage

. Capillary

Dual Inlet & H Device & Autosampler

> Open the tree structure by a click on @ at @ MS Delta Plus NE

» On the right pane, select

Dual Inlet + HDevice +
A200S Sampler.

A sign appears:

B EDualInlet
E EDual Inlet + HDevice
3 :Dual Inlet + HDevice + 42005
Atet + MicroVolume
Dual Inlet + Multiport
E EDual Inlet + Multiport + Buffered Refill

"o |B EDual Inlet + Multiport + MicroVolume

5 § EDualInlet + Multiport + Reference Refill

Sampler

Duallnlet Sets

» Drag it to the Source port =+ of the new Configuration.
HvStatus
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[=}-— Source
=ik
i BoardidHardwarePart
P Valve 11
P4 Valve 12

2%
~_ Intem Right
= Intem Left
. Extern Right
[=-=_ Extemn Left
=-H2 HDevice €——
== Sampler
=9 42005 Sampler €—
M Communicationt
. Capillary ~]

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 Sam-
pler Port.

Close the Configurator window.

All settings will be saved automatically.

6 -84

Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL 6

6.9.2 USING A PREDEFINED METHOD

» If the File Browser cannot be seen, press the Options button.
Options

: Properties [ X]

R Bars | [2 Global|
| Script Bar __T_l
X! Basic Bar
X Window Toolbar

. . =@ DialogBars

> Activate the File Browser check box. 5 Configuration

X Isodat Acquisition Informations

__| DataBases

__| Source Vacuum

| Smart Isotope MS

| Focus
__| State
| Devices
—» X
=-@ Dialogs
> Click OK. _ | Sean
| DIl & Class Informations =
ok | [ Comcel | ooy
File Browser | /x|
» On the File Browser, select the [5Q

DAFINNIGANASODAT NThglobal\User\Dual Inlet System\Method
Methods ]Sequences] Results ] Searchl

Name | Created | Modified
= 1C02.met 01/21/0214:3200  01/21/02
1C02_a2005.met  01/08/0214:5543  05/29/01
1 AC02_dual_inlet_z.. 01/08/0214:55:49  05/29/01
F)CO2_Mulimet  01/08/0214:5543  05/29/01
SC02_zero.met  01/08/0214:5543  05/29/01
: ,4 CO02_zero leftmet  01/08/02 14:55:49 05/29/01
1 C02_zerorightmet 01/08/0214:5543  05/14/01

Methods tab (default).
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| File Browser ||
» From the predefined Methods DAFINNIGANSSODAT NTAglobal\User\Dual Inlet System’iMethor
. Methods | se Resutts | Search
choose a suitable Method (e.g. I | | S|
« ) s Name I Created Zl
H_Device + A200S.met”) by - 1C02_zero left met 02/26/02 08:55:53
: 71 C02_zero right.met 02/26/02 08:55:53
- =
double-click. : ,4! HD.met 02/26/02 08:55:53
& HD_zero.met 02/26/02 08:55:53
= & H_Device + A200S.met 03/01/0211:52:26
= . H_Device.met 02/26/02 08:55:53
» If the Standards in the Method to be S
Isodat Acquisition x|

n re older than th tual on
opened are older tha © aclual ones j Standard values different to Standard Database!

in the Standard Database, or if the user .
Actualize now to new values!

has changed the Method, the warning

beside appears.

» 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 |CD2 :I
Acquisition Script IAcquisilionsct )
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> As Gasconfiguration select “CO,".

» The Main Script controls the acquisition cycle.

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

|sotope MS -
Integration Tk |3_000 [s] ;l Peak Center Predelay (s) Isg
Peak Center Cup ICUF’3<_ j Peak Center Postdelay (3] |39
» Integration time: The time needed to measure each individual ion in-

tensity 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).

Peripherals tab

Instrument ~ Peripherals | Evaluation@C02 | Printout@C02 | Dyn Extemats |

~ Dual Inlet System
— Pressure Adjust
Reference Left ¢ Right & On Cup
| Cup2 ¥ I
Number of Cycles =
yel B = Delay Time [5] [0
Idle ti -
e time [s] |15 ‘_‘I Tolerance (mv) 100
E¥Tveshod (] IU‘EB - Bellow / Bellow
HY Pump Time [s] |50 Master | Left M |
FV Pump Time [s] |1[!

For details see chapter 6.3.2.
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Backaround

-Capillary / Bellow

Pre Delay [s] |5

Signal up [m¥] |D

Integration Cycles |1

For details, see chapter 6.3.2.

H-Device —
Reaction Time [s]

Transfer Time [s]

IBD Equilibration Time [s] |ED
|BEI

NOTE: The above information is specific for H-Device applications.

> Reaction Time:

» Transfer Time:

» Equilibration 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!

Time for the gas to expand from the expansion volume into
the bellow (e.g. 60 s).

Valve 11 is opened and the gas mixture is allowed to ex-
pand into the intermediate or expansion volume (connect-
ing metal hose plus valve body). An equilibration time of
30 s is recommended for 800 °C to 850 °C. For other tem-
peratures, this needs to be tested empirically.
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Evaluation tab

Instlumenll Peripherals  Evaluation@C02 IF‘lintoul@CUZI Dyn Extemnals

|' lon Correction Type:

ICD2 Santrock et al. L[

» Select the lon Correction Type (e.g. “CO2 Santrock et al.”).

‘Outlier Test —-

Type |Nune Ll 7 |

> As Outlier test select “None” or “Sigma”. In case of “Sigma”, specify the k-fold of
the standard deviation using .

‘Extended Parameters

lon Correction Location |Internal v

For details, see chapter 6.3.2.

Standard Parameter.

Std. Name: 8 13CN2C 5 1801160
Haus2 | -39.260 -25.540

> At Std. Name, choose a suitable Standard.
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Printout tab

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

Printout Templates
Single [Defauit Resukirw a
Sequence |S?ng|e Resultirw -

For details, see chapter 6.3.2.

WK1 Export Templates

Single I il
Sequence I i'

For details, see chapter 6.3.2.

The Method for measurements using Dual Inlet in combination with a H-Device and an
A200S Autosampler has now been established. As next step, either use a predefined

Sequence (refer to chapter 6.9.3) or create a new Sequence (refer to chapter 6.1.5).
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6.9.3 USING A PREDEFINED SEQUENCE

» If the File Browser cannot be seen, press the Options button. Ofons

: Properties [ X]

IR Bars | [ Global|
| Script Bar __T_l
X! Basic Bar
X Window Toolbar
=@ DialogBars
X| Configuration
X Isodat Acquisition Informations
__| DataBases
__| Source Vacuum
| Smart Isotope MS
| Focus
__| State
| Devices
—» X
=@ Dialogs
__| Scan
| DIl & Class Informations =

> Activate the File Browser check box.

» Click OK.

File Broweser | /x|
GiQ

D:AFINNIGANMSO NT\aglobalhUser\Dual Inlet SystemiMethod

Methods ]Sequences] Results ] Searchl

» On the File Browser, select the

Sequences tab

(default: Methods tab).

Name | Created | Modified
= 1C02.met 01/21/0214:3200  01/21/02
©1C02_a2005.met  01/08/0214:5543  05/29/01
1 AC02_dual_inlet_z.. 01/08/0214:55:49  05/29/01
©IC02_ Mulimet  01/08/0214:5543  05/29/01
002 _zero.met  01/08/0214:5543  05/29/01
: ,4 CO02_zero leftmet  01/08/02 14:55:49 05/29/01
1002 zerorightmet 01/08/0214:55:43  05/14/01
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>

YV V VYV V¥V

File Browser

From the predefined Sequences Q
choose a suitable one (e.g.
H_Device + A200S.seq) by double-

DAFINMNIGANMSODAT NThglobal\User\Dual Inlet S...\Sequence
Methods Sequences ]Resuas | search |

MName / l Created

click. :,J C02_zero left.seq
_:,J HD_zero.seq

H_Device + 42005 .seq

I H_Device.seq

02/26/02 08:55:55
02/26/02 08:55:55
03/01/02 13:40:55
03/01/02 10:30:43

Line ﬁ-_! =%| AS Sample | AS Method | Identifier 1 Method

1 v iv|v|i1 = 1 ¥| Lab. Gas H_Device + A2005. met ¥
2 v v 2 Ed 2 ¥| Lab. Gas H_Device + A200S8. met M
3 v v 3 & 3 *| Lab. Gas H_Device + A2005.met i
4 v v 4 >l 4 ¥| Lab. Gas H_Device + A2005.met ¥
5 v v 5 ¥l 5 ¥| Lab. Gas H_Device + A200S. met >
B v v B |6 ¥| Lab. Gas H_Device + A2005.met >
7 v v 7 > 7 *| Lab. Gas H_Device + A2005.met 2
8 v v 8 > 8 ¥| Lab, Gas H_Device + A200S. met M
8 v | v 9 & 9 ¥| Lab. Gas H_Device + A200S5. met v
10 v v 10 |10 ¥| Lab. Gas H_Device + A2005.met Y,

Normally, the Sequence List needs not to be edited further. It is possible, however,

e.g. to select another Method from the “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 chapter 6.9.2 occurs

as default (“H_Device + A200S.met”).
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» Press the Start button.

Start

@ Isodat Object

@ TemplateDataSequenceHeader

~Results <
¥ Store ™ | Auto Numerate Folder
» Define parameters for: CBpatwWKiFle € 1Fic/Gequee. €1 Fig/Sordle |
[ ASCll export [csv) & 1 File/Sequence. €11 File/Sample
Folder Name Pre | Past ||Muliporl |
o Results Export File Name Pre | Post | [Bquition
a Printout 3 Printout < i~ Resultworkshop Templates -
; € No & 1Pintow/Sequence. > |
o Sequence Scripts S B i
Comment [No Comment [T Measure only Selection
» Press OK to start G — S
g Pre Scrpt 7
Sequence Acquisition. o | O
Post Script | 0 [
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6.10 FUNDAMENTAL PROCEDURES BEFORE ANY MEASUREMENT

Before starting any acquisition make sure, the following procedure has been performed:

1 Electronic offset has been measured and saved.
2 All peripherals have been configured.
3 The Mass Calibration for all gases to be measured has been performed.

4 In case of a Dual Inlet application, the Bellow Calibration has been

performed.

5 In case of hydrogen collectors, the H3 factor for Continuous Flow and Dual

Inlet application has been determined.

6 In case of Elemental Analyzer application for C/N or H/O analysis, the Jump

Calibration has been performed and saved.

7 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 = ¢,y , a classical acquisition file, i.e. *.caf,
is generated (e.g. “Acquisition-7.caf’). The Acquisition window opens. It contains the toolbar

shown below with the following Icons:

Acquisition-7.caf

o ‘ = B | 4
Stop | Defaut RawData Results | ReEval RWZ2000
» Arunning Dual Inlet data acquisition can be stopped. 0
Stop

» The data are shown both in a data grid and graphically %

(i.e. both in medium size). Default

» The graphical representation of the raw data is shown

in maximum size (i.e. without data grid). Raw Data

» The result grid is shown in maximum size (i.e. without %

graphical representation). Results

» Some parameters of the Method can be changed (not Z
the Method itself). Afterwards, the recorded data are Re-Eval

reevaluated using the new parameter values.

» Opens a Result Workshop Template containing the

data (e.g. for preparing a printout).
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Sequence line

Line

x| Fill + EQ

Unit 1 Port

Unit 1 Bank

47

EIE=
v

No

5

3

Identifier 1 | Method
water

A particular line of the chosen Sequence is shown. It denotes the currently measured sample.

The tabs of the Acquisition window

The Acquisition window offers the following tabs for data interpretation:

Raw tab
Raw<C02> | Evaluated<CO2> | Errors | Extended | Method |
Int.44 Int.45 Int.44 Int.45 R rDelta rDelta Delta Delta AT% 13C [%]
Sample Sample Standard Standard 45C02/44C02 | 45C02/44C02 4BCO2/44C02 13cH2cC 180160
mviq |ImVI 4 |(mV] 2 [mv] 2 3 [%o] vs. 4 [%o] vs. CO2_zero [ [%e] vs. 5 | (%] vs. 6
C02_zero A PDB V-5M
Pre 5397.264 | 6239.374 -
1 5364.022 | 6294031 |5393.776 |6235.185 |1.1733790 15.024 20.507 15.347 20.495 1.128
2 5350753 | 6289.017 |5390.523 | 6231.408 |1.1733782 15.038 20.472 15.362 20.460 1.128
3 5355706 | 6284.090 |53687.564 |6228.014 |1.1733449 15.008 20.467 15.331 20.454 1.128
4 5352059 |B279.971 |5384.796 6224.809 1.1733749 15.032 20.476 15.356 20.463 1.128
5 5348.574 |[B275926 | 5382165 6221.931 1.1733829 15.026 20477 15.350 20.465 1.128
B 5345.251 |[B272.043 |5379.417 6218.645 1.1733360 15,025 20473 15,348 20,460 1.128
7 5341.927 | 6268.162 | 5376.827 6215697 1.1733896 15.033 20.478 15.357 20.466 1.128
8 5338.647 |B264.314 | 5374151 | 6212760 | 1.1733898 15.016 20523 15.338 20511 1.128

In case of Dual Inlet applications, intensity values are determined (while in case of Con-

tinuous 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. Int Sample

2. Int. Standard

Sample intensity of a particular mass in mV (e.g. mass 44).

Each sample mass has a column of its own.

Each standard mass has a column of its own.

Standard intensity of a particular mass in mV (e.g. mass 44).
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3. IR

4. rDelta

5. Delta

6. At %

Raw ratio of two masses, i.e. ratio of the intensities of these two masses
(e.g. rR 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.

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 are calculated from the true
element sample ratios and the true element standard ratios. The true
element standard ratios are read from primary standards defined in the

primary standard database.

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

» Ared value indicates that during integration the

n
fﬁlz‘l
N
o)
N

timeout criterion was reached. Red numbers only

occur in case of intensities, i.e. in the columns Int.

Sample and Int. Standard.
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» Ablack value on a pink background is an outlier relat- 15.362
ing to the particulars given at the “Evaluation” tab’s
“Outlier Test™:

-Outlier Test /
Type ISigma ﬂ | >> 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

Dutlier Test- y S

Type INone ﬂ >V I

If None was selected there, no outliers are calcu-
lated 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 using a changed
Method (yia the Method tab) selecting
None at the “Evaluation” tab’s “Outlier
Test”, no more outliers will be calculated.

Thus, the values will turn into normal

black ones: 15.362 > 15.362
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» Ablack value on a green background is a 20.454

Normal value falling into the k-fold of o

(i.e. no outlier). 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=CO2= Evaluated<CO2= | Errors | Extended | Method |

~

o Mean |0 Std.Dev. |8 ST. Error | Atom% | Outlier

8 13C/12C [%e] vs. PDB -2.7050 | 0.0095 0.0036 1.1083 | 1

8 1804160 [%o] vs. V-SMOWY | -4 2056 | 0.0234 0.0095 0.1993 | 2

The Delta values (i.e. 8 13C/12C vs. V-PDB and & 180/160 vs. V-SMOW) marked pink or
green in the raw data grid’s columns 5 undergo a statistical analysis here:

> O Mean

> O Std. Dev.

> O St. Error

> Atom-%

Mean of the Delta values noted in column 5

(e.g. Mean of all Delta 180/160 values in column 5).

Standard deviation of the Delta values noted in column 5.

(e.g. Standard deviation of all Delta 180/160 values in column 5).

Standard error of the Delta values noted in column 5

(e.g. Standard error of all Delta 180/160 values in column 5).

Atomic percentage value of the heavier isotope. It is calculated
from the & Mean value (e.g. Atom-% of "*C is calculated from &

[13C/12C)).
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> Outlier Number of outliers in column 5 entering into calculation of

0 Mean, 6 Std. Dev and & St. Error (e.g. 2).

Errors tab

Raw<CO2> | Evalusted=CO2- Errors

Extended | Method |

Number | Status

The “Errors” tab contains detailed information about errors that occurred during Data

Acquisition:
» Number The consecutive number of the error (i.e. 1; 2; 3...)
» Status The 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> | Evaluated<CO2= | Errors Extended |Method |

Infomation

Sample Pressure:[mBar] 34.2

PeakCenter 1981

Pressure Adjustment: Left: 5517.0 Right: 5483.6
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In the “Extended” tab, a measurement protocol is presented: detailed information is given
about particular results during measurement progression (e.g. Peak Center results or Pres-
sure Adjustment results). 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”.

Method tab

--Raw<C02> | Evaluated<coz= | Errors | Extended Method |

Instrument IPeripheralsl Evaluation@C02 [\Printout@C02 | Dyn Extemals |

For Data Reevaluation purposes, some parameters of the Method selected prior to meas-
urement 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.

Re-Eval

6 —101
Thermo Finnigan

Issue 04/2002



MAT 253

OPERATING MANUAL 6

6.12 EXCEL EXPORT OF RESULTS

6.12.1 PRINCIPLE OF EXCEL EXPORT

Principle:

Advantages:

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 (i.e. a wke file).

Various selectors, which group ldentifiers, 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 (i.e. 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.

Although measurement data are stored in one result file, the data concern-
ing 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 so-

phisticated export properties are defined (e.g. peak relevant data).
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6.12.2 CREATING AN EXPORT TEMPLATE

» On the Dual Inlet window’s toolbar, press the New button. New

$i)

Method Sequence  Action Script

» Click Data Export and confirm by OK.
B
ISL

Datak xport

Isodat Result
Thus, a new export template can be edited. Werkshop

| 0K I Cancel

Main Filter
I~ AcquisiionMode | F-T IncludedSting | — |- Gas Configuration
» Four selector types ) Dual et @) Confiruous Flow (||| A v
can be selected. Ay —
[v Sequence Line [v Acquistion Message [V Molecule Delta ¥ Valuated Results
[V Method Part [V Result Peak [V ElementRatio [V Intensity
[V GasConfiguration [ Raw Ratio [V ElementDelta ¥ Environment
[V Evaluation Part v Molecule Ratio [V Atom %
Disable Al Enable all

The four selector types for template creation

Selectors facilitate the Excel-Export: the list of exportable data can be shortened (see the
Identifiers in the left pane). Without selectors, all exportable data are visible.
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Available Columns ( fitered Columns to export

Identifier | Class [<] [identifies | Class

@ Custom Identifier Custorn Identifier -l

@ Seqline Sequence Information

@ Seq Identifier 1 Sequence Information

@ Seq Identifier 2 Sequence Information

@ SeqRunID Sequence Information

@ Seq Comment Sequence Information

@ SeqMethod Sequence Information

@ Information Information Grid

B d 3H2/2H2 Mean Evaluated Giid

d 3H2/2H2 StdDev. Evaluated Grid

@ d 3H272H2 ST, Enen Evaluated Grid

d 3H2/2H2 Atom?% Evaluated Grid |
available pool of Identifiers (columns) to be exported
Identifers (columns)

NOTE: Selectors are always combined by a conjunction (i.e. 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 ¥ @cquisition Mode

¢ Duallnlet & Continuous Floy

If Acquisition Mode is activated, choose via click between parameters, which are only rele-
vant for Dual Inlet Acquisition and those only relevant for Continuous Flow Acquisition.

As default, both parameter types are selected, i.e. no selector.

2 Included String v '!ncludedStnnﬁ

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.
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3 Gas Configuration  [G Gas Configuration

[co2 |

If Gas Configuration is activated, choose a Gas Configuration from the list (e.g. “CO2”). All

relevant data for this Gas Configuration will be shown in the right pane.

4 Data Type V¥ Sequence Line W Acquision Message [ Molecule Delta ¥ Valuated Results
[V Method Part [V Result Peak [V ElementRatio [V Intensity
[V GasConfiguration ¥ Raw Ratio [V ElementDelta [V Environment
[V Evaluation Part [V Molecule Ratio Vv Atom %
DissbleAl | Enablear |

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:

Available Columns [ filtered ) Columns to export
Identiier [ Class a| | Identifier [ Class
; Custom Identifier Custom Identifier ] H2/2H2 Std.Dev. Evaluated Grid
@ Seqline Sequence Information j
@ SeqIdentifier 1 Sequence Information
@ Seq Identifier 2 Sequence Information
=] SeqRunID Sequence Informatio

Every individual identifier will ap-

@ Seq Comment

@ SeqMethod

@ Information Information Grid
@ d 3H2/2H2 Mean Evaluated Grid

@ d 3H2/2H2 Std D pear below the panes as a column

@ 4 3H2/2H2 ST. Enor
@ d 3H2/2H2 Atom%

@ d 3H2/2H2 Outlier Ev.
@ d 2H/H Mean valuated Grid

Evaluated Grid
Evaluated Grid

@ d 2H/H Std.Dev. Evaluated Grid
@ d 2H/H ST. Eror Evaluated Grid
@ d 2H/1H Atom% Evaluated Grid
d 2H/1H Dutlier Evaluated Grid
R A 2an202a0 ann Fwabiatad Gead LI

Preview

T

6-105

Thermo Finnigan
Issue 04/2002




MAT 253 OPERATING MANUAL 6

Drag and drop of the Custom Identifier allows inserting a column that contains no data. You
can give it a name of your own choice. Later on, you can, for example, import data into this
column. During drag and drop of the Custom Identifier from the left to the right pane, the box

shown below appears.

insertldentifer |
ot Custom |dentifier for Export L
= oo » Type a significant name for the custom
entifier
identifier (e.g. “ldentifier 17).
e l » Press OK.

Available Columns ( filtered ) Columns to export

Identifier | Class | =] [[Identifier | Class
s Custom |dentifier e e Identifier 1 Custom |dentifier
@ SeqLine Sequence Information

@ SeqIdentifier 1 Sequence Information

@ SeqIdentifier 2 Sequence Information

@ SeqRunID Sequence Information

@ Seq Comment Sequence Information

@ Seq Method Sequence Information

@ Information Information Grid

@ d 3H2/2H2 Mean Evaluated Grid

@ d 3H2/2H2 Std.Dev. Evaluated Grid

@ d 3H2/2H2 ST. Enor Evaluated Grid

@ d 3H2/2H2 Atom% Evaluated Grid

@ 4 3H2/2H2 Outlier Evaluated Grid

@ d 2H/H Mean Evaluated Grid

B d 2H/1H StdDev. Evaluated Grid

d 2H/1H ST. Enor Evaluated Grid

@ d 2H/1H Atom% Evaluated Grid

@ d 2H/1H Ouy Evaluated Grid

IM&» Fuabistad Grid LI
Previ

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.

To remove one or more ldentifiers (Custom Identifiers or other ones) from the right pane,

mark them there. Then right-click them.

6 - 106

Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL 6

Available Columns [ filtered ) Columns to export
Identifier | Class «| | identifier | Class
;Customldenliﬁer Custom |dentifier ] HLAL Evaluated Grid
@ Seqline Sequence Information bl Delete dentifer
@ SeqIdentifier 1 Sequence Information S
@ Seq Identifier 2 Sequence Information
(=] SeqRunID Sequence Information
@ Seq Comment Sequence Information
=] Seq Method 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 stom% Evaluated Grid
B d 3H2/2H2 Outlier Evaluated Grid
@ d 2HNH Mean Evaluated Grid
B d 2HAH StdDev. Evaluated Grid
B d 2HAH ST. Ener Evaluated Grid
B d 2H/H Atom Evaluated Grid
@ d 2H/1H Outlier Evaluated Grid
R A 29M2498K2 hasn Eisahsntad Grid .'_I
Preview

Select Delete Identifier.

Isodat Acquisition

@ Delete selected Objects ? > To remove the Identifier(s) confirm by Yes.

5

No

The selected Identifier(s) will be removed from the right pane together with the provided

empty columns in the Excel sheet.

6.12.3 SAVING AN EXPORT TEMPLATE

After creating an export template (i.e. a wke file) it must be saved. Therefore, on the Dual

Inlet window’s toolbar press the Save or Save As button Save S.As
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Save As [ 2 ||

L..;] D:\Finnigan\ISODAT NT\Global\Us...\wk1 Export Templates

Save in: I I 3 Wk1 Export Templates jl gl

File name: |Dua! Inletft

| Save I
=l Cancel _|

Save as lype: | DataE xport(*.wke)

Save the export template in the

folder Wk1 Export Templates!

6.12.4 APPLYING AN EXPORT TEMPLATE

In the File Name field, type a signi-
ficant name for the export template

(e.g. Dual Inlet 1).

In the Save as type field, accept the

extension .wke and press Save.

A Sequence is always exported as several samples can thus be bundled into a single export

O

file. To apply an export template, open a new Sequence via the New button New

Method LG Action Script
i
= A
DataExport ISL |sodat Result
Workshop
oK Cancel

» Then click the Sequence Icon.

» Confirm by OK.
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Sequence Properties = |
_.,.r" » Type your number of samples (e.g. 3).
Number of Samples Iﬂ vI
[ ok | canca | » Confirm by OK.
T I T » The Sequence of your choice is displayed.
1 v]v]v CO2.rmet ~
2 v]v]v CO2.met M| D
3 v iv|v CO2.met ¥
> Press the Start button Slat
Options _______________|
Isodat Object
@ TemplateDataSequenceHeader » Since no export templates have

i~ Results |
Auto Numerate Folder +
I= | Export /i File
> |

= E50 fezport [Fess

)

File box is inactive.

Export File Name Pre I Past ||Expart

been selected yet, the Export WK1.

» |
Foldet Name Pre | Post | [ACT Resuls ., ~» Pressthe button.

File Name Pre I Post “Acquisition

opions [
. » Since no export templates have
Isodat Object

@ @ ExcelExportFileLinkHandler

'

Add Export Template

Delete

Cancel I

| late list is empty.

> Press the &I button.

been selected yet, the Export Temp-
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Open __________________ HEH|

Look in: |_—_i Wk Export Templates j ﬁl

» In the folder WK1 Export Templa-

tes, select your Export Template

(e.g. Dual Inlet 1.wke).

File name:  [Dual Inlet 1.wke

| Open |
=] Coredl | » Press Open.

Files of type: |Wk‘l Export Template (*.wke)

Options |
Isodat Object
@ ExcelExportFileLinkHandler » Select your Export Template
(e.g. Dual Inlet 1.wke).
Add |
Delete
oK Cancl » Confirm by OK.
Options
Isodat Object
@ TemplateDataSequenceHeader
: HEV > Note that the Export WK1 File box
[~ Ao Numerate Folder
has now become active.
ASCIl export [*.csv
Export File Name
Folder Name Pre | Past ||ACQ-FIesuLIs 2 > Confirm by OK.
File Name Pre I Post ”Acquisition
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The options specified in the Sequence are now set and Data Acquisition starts.

NOTE: The Excel Export will be performed online, i.e. during the measurement.
This is different from a Re-evaluation, where the Excel Export takes place

offline, i.e. after a measurement.
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7.1 CHECKING PERFORMANCE DATA

Thermo Finnigan MAT has developed several test routines to check the performance data of

the MAT 253 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 chapter 1.4 about how to focus the ion source).

The program Diagnosis contains the following test routines:

o O A~ WO DN

9

Absolute Sensitivity
Abundance
Amplifier Test
Compression Factor
Linearity

Peak Flatness
Relative Sensitivity
Resolution

Signal Stability

10 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.
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7.2 HOW TO START DIAGNOSIS

» Start ISODAT NT by double-clicking the Icon on your desktop.
Isodat NT

» Double-click the Diagnosis Icon.

» Mark the test routine to be performed

(e.g. “Abundance”).

> Press OK.

Diagnosis

File New E3
Absolute ailEltets  Amplifier Test
Sensitivity

Compression Linearty  Peak Flatness
Factor -
¢ «
Q;.H:E}\i:h. Resolution  Signal Stability LI
[ ok | cancal |
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7.21 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 mass 44 at the corresponding collector

cup). It is thus dimensionless and measured in molecules per ion.

Based on a defined volume, the ion current is determined during a defined time period as a
function of sample consumption (i.e. sample loss). The small, defined volume is located be-

tween 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.

Positively charged ions are produced in the ion source by electron bombardment. This elec-

tron impact (EI) ionization is described by:
AB + e —» AB" + 2e” (ionization)

AB + e —» A" + B + 2e” (ionization and dissociation)

Definition of Absolute Sensitivity AS:

AS = As (molecules [ ion)

ion

where As:  sample gas consumption

Nion:  Number of detected ions
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The number of consumed sample molecules n is calculated via the ideal gas law:

pV =nRT

where: R:

T:
p:
n

\V

universal gas constant
temperature

pressure

number of sample molecules

volume (here 250 pl)

The amount of detected ions njo, in the collector cup can be calculated via the electrons

needed to neutralize the positive ions:

where: Q: 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.

3 The ion current is measured for the preset time.

NOTE: Absolute Sensitivity should be about 800 molecules CO; per mass 44 at the

collector cup.
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Testing Absolute Sensitivity

Absolute Abundance

Sensitivity

» Click on the Absolute Sensitivity Icon
and press OK (or double-click on the @

®
|

Icon ) . Amplifier Test Compression
Factor

NS

¥ Absolute Sensitivity

Stat  Stop Info  Options

@ BCup3Massd4  [ECupd Mass 45 Ml Cup 5 Mass 46
100

28

tsn [Intensity]
B8B83

-60
-80
=100
S 100 150 200 260 300 30 40 40 50
Clock [sec]
Mal. in Pseudo Yo | ----- Intensity Integral | -
Mol. consumed | - Mumber of lons | -
Total Int. Time [s] | ----- Absolute Sensitivit | -
Resistor [Ohm] |- | |
@ 7
» On the "Window" toolbar, the Absolute Sensitivity Icon becomes X
o Absolute S..
visible. _
» Press the Options button. )
Options
7-5
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o Accept the defaults or from the pulldown menus, enter
a value for "Stop [s]" and choose a value for "Delay

[ms]" between 100 ms and 20000 ms from the list.

o In Advanced Mode, all values can be edited:
Integration time in ms
Start Intensity value ("Start [mV]")

Minimum Intensity [mV]

Configuration | X|

Integration Time [ms] |‘||:|[||:| vl

Start [mY]
Stop [s] 500

Minimum Intensity [mY] I'_I_'[H]I]
Channel I 1 v [
Delay [ms] 5000 v

T | Press Adiustid arval

Channel: a recording channel consists of an amplifier, a voltage-frequency (VF) con-

verter 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).

» Finally, click OK.

» Press the Start button.

2
Start
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» Testing starts with a Peak Center on the

selected Cup, e.g. mass 45, Cup3.

The bellow is reduced stepwise until the
start level intensity (e.g. 8000 mV) is

reached. Then, intensity and pressure

- Standard Peak Center

Channel: Cup 3 Macro:  Peak Center

Pass 1

© OMass 44.00[C2] MAMass 45.00[C3] D Mass 45,00 [C4]

103740

7
/
g ",

~ S
.
T

2100

-
[=]
(=]
=)

Integration Unit [Steg
—
M

o] % | e
1700

2200

T T
1800 2000
SecaleHy [Steps]
L L L L LT
Pass 2

@ @ Mass 44.00(C2)

T
1800 2300

WMass 4500(C3] € Mass 46.00 (C4)

2 10000 fﬂ_ .
are measured for the preset time (e.g. £ / N
5 \
500 s). S A \.
£ 1700 1200 1900 2000 2100 2200 2300
ScaleHw [Steps]
AENAEEREEAENRNNEEEERRNNNNENNRENNENREERREDNR
» Finally, Absolute Sensitivity b B D A
|| Stat ¢ Info  Optiores
and Other parameters are & ECup 2Masz 44 W Cup 3 Mazz 45 ECup 4 Mass 46
14000
calculated.
12000{ _
40000 _—
=
£ TR hTmesRs s
5 e T e
4000 T —?:
2000,
n_
o 100 150 200 250 a0 s a0 450 500
Clock [sue]
Mal. in Pssudo Val. 0 146e+018 Intensity Intagral 2712
Mal, consumed 82.176e+015 of lons £6.424e+012
Total Int. Time [s] 454 Absolute Sansitivity 1456
Resistor [Ohm] (1 300e+109

7—7

Thermo Finnigan

Issue 04/2002



MAT 253 OPERATING MANUAL

» Press the Info button.

Measure Informations

[0 Regression Line M Orginal

Graphik I
QO
0 . . . smn 7
» Original measurement and regression line 7000 -
6000 —
are shown. 5000
4000 —

» When closing the "Absolute Sensi-
tivity" window you are asked,

whether to save the changes.

1
100

1 1
00 00 400 400

Diaghosis |

LY

Yes

/1 Save changes to Absolute Sensitivity?

No

| Cancel |
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7.2.2 ABUNDANCE

Abundance denotes the contribution of a mass to a neighbor mass (e.g. the amount of ions

for mass 44 falling into cup 45). Thus, the intensity of a mass (e.g. mass 44) is compared to
the intensity of the neighboring peak (e.g. mass 45).

In case of CO,, divide the amount of ion current of mass 44 falling into the mass 45 cup by

the ion current of mass 44 falling into the mass 44 cup.

Measured as ratio of two ion currents it is dimensionless and quoted in % or ppm. It should

not exceed 2 * 10 for a MAT 253 with Dual Inlet system. The Abundance test is performed
with CO,, and the device must be calibrated. Peak center is performed on Channel 2 (i.e.

narrow cup) before the measurement starts.
To test this parameter

1 Signal height (i.e. intensity) on mass 44 is determined in the appropriate collector

cup (e.g. Cup 3).

2 The background signal on mass 45 is measured (i.e. electronic noise with no gas)

from mass 44 to mass 45.5.

3 With CO; as sample gas, the magnetic field is scanned from mass 44 to mass 45.5,
and the intensities are measured on the neighboring Cup of mass 45 (e.g. Cup 4,

with bigger resistor value in order to keep the signal in the detection range).

4 Extrapolate the abundance (of mass 44 onto mass 45) from the signal to the left and

to the right of mass 45 peak.

5 Calculate the abundance as described above.
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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

E B

Absolute

Sensitivity

> Click on the Abundance Icon and press

OK (or doubleclick the Icon). @ @ o

Amplifier Test Compression
Factor

K &K =
ITI Cancel |

&£ Abundance - O] x|
> The left window detects m =
ele dow detects mass > - B ® A
44 jons in the correct cup. The Stet  Zfop | Fecelc | Info Options
& MCup 3 Mass 44 ECup 4 Mass 45 @ MCup 3 Mass 44 [ Cup 4 Mass 45
right window detects mass 44 2 i
. . . . o0 s 00
ions in the neighbor cup (i.e. ;E: 2 Co
cup of mass 45). S = S
2 .40 2 .0
2 80 £ 60
80 80
-100 -100
450 450
M ass [Dalton] M asz [Dalton]
Slope T
au
Intensity
Abundance |
@ | 7
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>

On the "Window" toolbar, the Abundance Icon becomes visible. \@’
Abundance

Press the Options button. A
Options |
Accept the defaults, or type appropriate values for

"Press Adjust [mV]" and "Peak Width [Dalton]".

Integration Time [ms] |2L_‘-,11| - I

The selected cup for the Abundance test is

Start [Dalton] 44.500
connected with the indicated recording channel (e.g. Stop [Dalton] 45 500
choose channel 2 from the pulldown list). Step [Dalton] [ooo
Choose a "Delay [ms]" value between 100 ms and Channel m
20000 ms. The measurement start will be delayed Delay [ms] [5000 =]

. Press Adjust [mY |8EIIJU
by it. S
Peak Parameter 5 |

>
_ o _ Peak Width [Dalten] < [0.900 ﬂ
In Standard Mode, the inactive, i.e. gray, variables i
Ad(sti enus!
cannot be edited. The Advanced Mode allows

. Ok
experienced users to set them all: -

O

the start mass for the magnet field scan ("Start [Dalton]"),
o the end mass, where the magnet stops scanning ("Stop [Dalton]")
o the step width for the magnet scan ("Step [Dalton]")

o the "Adjust Manual" check box - if it is activated, signal intensity and peak

center must be performed manually.

Finally, click OK.

Start the Abundance test by the Start button. b ‘
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Testing starts with a Peak Center
on the selected cup (e.g. mass 45,
cup 3).

It might be helpful to activate the
Advanced Mode, press the Op-

- Standard Peak Center
Channel: Cup 3 Macro:  Peak Center
Pass 1
@ @Mass 44.00[C2] MMass 4500[C3] S Mass 46.00 [C4)
£ 10000 1937 60
&, e
T /// \\
=1 5 /
s | ' 4
'g oL T _l../.’ T T T kl.x-l_ T
= 1700 12800 1900 2000 2100 2200 2300

SecaleHy [Steps]
L L L L LT

] H Pass 2
t’ons bUtton and enhance the In- ® @ Mass 4400[C2] [MMass 4500(C3) EMass 46.00 (C4]
terval between "Start" and "Stop" 3, 1%0% P
S Vs \
values (i.e. decrease "Start" and 3 / N\
;-‘n o _ .
increase "Stop" values). £ 1700 1800 1800 2000 2100 2200 2300
ScaleHw [Steps]
AIRENENANAEENNNNANEENENANENNNENRANNENRNNRRED
% Abundance Hi=E
| s;i> 5 IR‘ |® n;'.
| tait top: || Res nio prions
> Values for Abun- ' = ST e =
® MCup 2Masz 4 M Cup 3Mass 45 ECup 4 Masz 46 @ HCup 2Maszz 44 M Cup 3Masz 45 [ Cup 4 Mass 46
. 100
dance, Intensity, dU o
10000
and slope are dis- °"
-« 2000 TN
5 -3 { A
played. E x g )
5 o e——— | | 3 /1
s 20 = |II.|l |
g R \
- / \
60 2000 {Ifl \\
100 B o i " N
440 497 445 999 460 451 962 6.3 964 44 497 445 499 460 451 452 953 454
Masz [Dalter] Mazz [Dalton]
L
Slope ==
g =
Intansity
Abundance -
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» When dlosing the "Abundance’ SR S |

window you are asked whether

/Y Save changes to Abundance?
to save the changes. =

Yes No ' Cancel |
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7.2.3 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

File New x|

Absolute Abundance
Sensitivity
» Click the Amplifier Test Icon and press OK
(or doubleclick the Icon). “ @ -
Amplifier Test Compression
Factor

I

oK Cancel |

iE

» Wait, while the available Gas Configurations are =@

Scan available Gas Configurations. ..

scanned.
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5 Amphifver Test
p = »
Stan Sioo | Options
© ECwiMadd M Cup 3Mas: 45 ECup 4 Mas: 46
20
15
1.0
E os
£ oo
E- A5
1.0
A8
0 100 10 200 260 20
Clodk [swe]
Cup Cup 1 | Cup 2 | Cup3 Cup 4
Mass
Std. Dewation [r
Mzan Intansity [
Resizstor [Jhm]
@
1
\>

» On the "Window" toolbar, the Amplifier becomes visible.

» Press the Options button.

» With the exception of Delay, all parameters are preset and not

changeable in Standard Mode.

a

The Advanced Mode allows experienced users to modify
all parameters.

Accept the default value of Integration Time (in ms).
Scan Time (in s) denotes the duration of the scan.

The measurement start is delayed by the displayed default
value of Delay time (in ms). Accept it, or from the pulldown
menu, select a suitable value between 100 ms and

35000 ms.

In one of the next versions, the process will be
simplified: all amplifiers can then be measured us-

ing one single Scan.

Amplifier .. !
fe—

A

Options |

Canfiguration
Integration Time [ms] I 1000 - I
Scan Time [g] I.-:jj||
Delay [ms] IBSDDD vl
Cycles [ 00
o X8
CupNa. 2
CupNa. 3
Cup No. 4
El-w H2
Cup Na. 1
- CupMNo. 8
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o Cycles denotes the number of measurements. The intensities of the channel are

measured for indicated cycles with a definite cycle time.

» Finally, press OK.

> Press the Start button.

» Switch off High Voltage (on the Focus bar).
Then press OK.

» The amplifiers of the cups activated in step 5 are being tested,

e.g. cup 1, mass 2, brown and cup 8, mass 3, green.

» If you press the Options button during measurement, a green

arrow informs you about what is currently done.

Amplifier Test |

r\?) High Voltage should be off |

ok | [ cancel |

Configuration
Intearation Time (me]| (1000 &
e Time 8] IT
Delay (sl m
fitsller N
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» The correspondent intensity vs.

time diagram is shown.

» 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.

s Amplifier Test M= B3
» L] Vol
| 3 Stop | Dpticns
® @Cpn2Mass?d  ECp3Macz23  ECup 4 hase 30
40000
BODD{ — —
g
2 somo
£
=
A 000
2000
0 T T T T T
0 wn 150 200 250 =0
Clodk [seef
|

Cup Cup1 | Cup 2 | Cup3 | Cup 4

Mass

Std Dewation [r

Mean Intensity [

Resistar [Ohm]

s Amplifser Test

» L Vol
Siat, S0 | Options

[H[=] E3

@ HCuw1Mas? ECup & Mass 3

10000

tsn [Intansiy]
;8 8 8
=] =}

8
L=

=]

T
&0

T v T T
00 150 200 250 =0
Clodk [seef

Cup Cup1 | Cup 2 | Cup3 | Cup d
Mass 28 29
Std Dewation [r 15.667 18.432

Msan Intsnsity [ B738 7798

Resistar [Ohm] I

0 300s+009 30.000e-+009

» The procedure is repeated for the other masses.

Diagnhosis |

» When closing the "Amplifier Test"
window you are asked, whether to

save the changes.

E.e"!s Save changes to Amplifier Test?

Yes

No l Cancel |
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7.2.4 COMPRESSION FACTOR

NOTE: Testing Compression Factor requires a Dual Inlet system.

The Compression Factor, formerly called Pressure Ratio, is defined as intensity ratio and is

thus dimensionless [mV/mV]:

end

Comp =

Intstart
where:
Inteng: Intensity at the end of measurement

Intsiart: 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. 44) is measured starting at the
maximum (i.e. 100 %) down to the minimum (i.e. 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.
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Testing the Compression Factor

» Click on the Compression Factor Icon

File New | x|
Absolute Abundance
Sensitivity

and press OK (or double-click the Icon).

Compression

Amplifier Test

Factor

=
|

63

&
| oK I Cancel

& Compression Factor

slap

4

Start

EEES

@ A
Info  Options

@ [MCup3Mass 44

[ Cup 4 Mass 45 I Cup 5 Mass 46

100

Intensity [mv]

B8 88 -, 88288

o

L) T I T I T 1 L
20 30 40 50 80 70 20 e0 100
Wolumen [%]

T
10

[Intensity Compression Ratio [

@ i

» On the "Window" toolbar, the Compression Factor Icon

becomes visible.

> Press the Options button.

3
Compressio.. |
A
Options .
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» In Standard Mode, you are only able to select a

channel from the pulldown menu.

In Advanced Mode, also the other variables can

be edited:

o Integration time [ms],

o Steps: the volume of the bellows is varied

stepwise, e.g. in 10 steps,

Configuration | X|

Integration Time [ms] |1OL’IIJ v I
Steps |11ZI

Delay [ms] 30000 Iv

Channel Ij_j
[ o |

Ok

o Delay [ms]: the measurement start is delayed

by the displayed value.
» Finally, press OK.

» Press the Start button.

» Testing starts with a Peak Center for the

first bellow (e.g. Sample).

B
Start

Peak Center...
- Standard Peak Center
Channet Cup 3 Macio:  Peak Center
Pass 1
@ @Mass 4400[C2] MEMass 4500[C3] @ Mass 46.00 [C4]
= 800 1937 50
o —_—
i GO0 . / \
£ 4004 -'
5 200f\ 4 \
= e —
1?‘03 18‘00 19;30 20;30 21‘00 22‘00 2200
SealeHw [Steps]
L O L L O O L L L LT
Pass 2
@ @Mass 4400[C2] MEMass 4500[C3] @ Mass 46.00 [C4]
& 800 ]
£ 600 TN
& g ™
£ 400
8 \
& 200 / *,
s 0 T --../ T T T T T =
1700 1800 1900 2000 2100 2200 2300
SealeHw [Steps]
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> When the Peak Center is finished,
b = | D A
signal intensity is shown during the == = %%
® MCpZMess 44 ECp3IMassdd  WCupdMazsdb
volume change of the bellows (for 10000
19000
the different masses). _
12000 '\
Em{llﬁ \\\ \. \
£ sl 0\
Finally, the Intensity-Compression N\
e Ny
ratio is calculated for the first 000 e
2000 ':7‘-:‘-:_:::________;: —_——
bellow, e.g. Sample. : B e
10 20 a0 a0 \,r,jumsfn]“] B0 7o EO |0 100
[ntznsity Carnpression Ratio [1.15.598838 |

- Standard Peak Center

Channet Cup 3 Macro:  Peak Center
Pass 1
@ @Mass 4400[C2] MHMass 4500[C3] € Mass 46.00 [C4]
- 200 1937 .40
g 800 Pl ™
g = /5 .\\
. 8
> The procedure is repeated for the second 2 2\ A

T T T T ——
1700 1800 1900 2000 2100 2200 2200

bellow (e.g. Standard): a Peak Center is Sealeltv (Step)
ARNERNENEENENNENENERNRNNNENNRENENRNANRNRNNNNNNNNNRNRNRNNNRNRRRRRRRDD
Pass 2
performed' @ @Mass 4400[C2] MEMass 4500[C3] @ Mass 46.00 [C4]
= 800
= goo o
0, ™
£ 400
£ o / N
E a B

T = T T T T T
1700 1800 1900 2000 2100 2200 2300
SealeHw [Steps]
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» 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).

» When closing the "Compression
Factor" window you are asked,

whether to save the changes.

- T

»

|| s = || o Optine
@ MCup 2Mass 44 MCupiMess 45 ECup A Massdb
18000
14000
100
soooo] T\
N\ \
£ Booo WA\
Fi Y
£ "\
\‘-‘.\\‘
3000 S5 ol
e
2000 e
u“rz_—:hg.,:_;________ St
=
o
10 o an BIU ‘0 EO GIJ 0

s0
Wolumen [%]

e —————————————————————

[Intensity Comg ion Ratio

@

[ 1.16.530832 |

Diaghosis |

/9 Save changes to Compression Factor?

L

Yes No |

Cancel |
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7.2.5 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 inten-

sity is measured, and the isotope ratios are displayed vs. beam intensity. Linearity is calcu-

lated as slope of the regression line [%o/V]. The ratios are monitored between 2 V and 8 V in

1V steps. For each data point, the background is subtracted.

Source of error:  Resistor values must be configured correctly.

Testing Linearity

» Click the Linearity Icon and press OK

(or double-click the Icon).

File New x|

€ ¥

Amplifier Test Compression

Factor J
Linearity Peak Flatness

& & =
[TI Cancel |

¥ Linearity Hi=] E3
b @
Stat © Info  Options

@ MMass45/44 B Mass 46 / 44

2
0

Ratio

T T T T
3000 4000 5000 6000 7000
Intensity [mV]

© MCup3Mass44  [ECupdMassd5  ECup5Mass 46

100
0
-100

Intensity 1

05 ‘IO 1.5202.53.03.54,04.55.0

Linearity [ %o /Y] |-
Linearity [ %o/ V] |-

@ 7
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» On the "Window" toolbar, the Linearity lcon becomes visible. v "
Linearity
» Press the Options button. A
Options |
» From the pulldown menus select: . .
o achannel and a value between 100 ms and Integration Time [ms] [2000 - |
20000 ms for "Delay [ms]". Start [mV] [2000
Stop [m¥] IFI]{:[ |
The other variables are preset in Standard Mode (to Step [mV] |1|:|::=.|:|
be accepted), but editable in Advanced Mode: V-Window [m/] ]m::s
&djust Channel l 1 v |
o Integration time [ms], Start [mV], Stop [mV] Step width Delay [ms] IBOUGD v|
[mV], V-Window [mV] I | dst I Brtel
o Adjust Manual:  activate it, if the intensities (i.e.

voltage steps) between 2 V and

8 V are to be set manually.

» Finally, press OK.

. ‘

> Press the Start button. Start
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- Standard Peak Center
Channet Cup 3 Macio:  Peak Center

Pass 1
@ @Mass 4400[C2] MEMass 4500[C3] @ Mass 46.00 [C4]

1887 .50

NN
/ AN

» Testing starts with a Peak Center on cup 3

o= N oW oL

Integration Unit [Step

as the narrow cup.

T T T T T T
1700 1800 1900 2000 2100 2200 2200
SealeHw [Steps]

L L O L L L L LT L L LT LT LT
Pass 2
@ @Mass 4400[C2] MEMass 4500[C3] @ Mass 46.00 [C4]

_../"/ N

T T T T T T
1700 1800 1900 2000 2100 2200 2300
SealeHw [Steps]

If no peak could be found, the measure-

ment will be terminated. ™~

o= N oW sO

Integration Unit [Ste;

@ Linearity
P B G A
| Stat  Sio Info  Options

@ MMassd5/44 WMass 46/ 44

» Two linearity values

1

[%0/V] are calculated: one | 2

for mass 45/44 and one o . . . . .
3000 4000 5000 6000 7000
Intensity [m*]
for mass 46/44.
@ [Cup2Mass 44 W Cup 3 Mass 45 @ Cup 4 Mass 46
10000
3 =000
z 6000
2 anon .
£ 20004—
D 1 T L) T T T T T T
05 1.0 15 20 25 20 35 an a5 50
Linearity [ %o/ V' ] [Trace Mass 45 / 44 | -0.108e-000
Linearity [ %o /% | [Trace Mass 46 / 44 | -7.157e-003
£ 7

NOTE: Linearity must be less than 0.06 %./V!
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» Press the Info button.

» Mean and slope values are displayed.

Graphik l

Q Qe

M Orginal Mass 45 / 44 [ Reg.Line Mass 45 / £

1400 —hiean 1.158
1,250 —Slope:-0.000
1.200 an :1.403
1.250 Slope:-0.000
1200
1180, ! I I I i
2000 3000 4000 5000 G000 7000
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7.2.6 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 (i.e. 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 (i.e. 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 mass 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 re-
spect to high voltage or magnet current instabilities.
It is complementary to the Diagnosis parameter Signal Stability that is also sensi-
tive to emission fluctuations.

» Parameterized mass range
In ISODAT Old, a certain proportion of the peak top (30%) is used instead of a pa-
rameterized mass range. However, to know how much the measurement is af-
fected 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

» Click on the Peak Flatness Icon and press

OK (or doubleclick on the Icon).

File New 3

Ul "p‘ ESSIon
Factor

——EMTET TEst

R

Linearity

Relativ Sensitivity

Peak Flatness

«

Resolution

=

|

=

[ ok | cancel |
£ Peak Flatness . _
b wm | ‘ >
Stat  Sic HEZEE Info  Options
@ [MCup 3Mass 44 B Cup 4 Mass 45 @ [MCup 3Mass 44 B Cup 4 Mass 45
100 100
: ;
2 2
~ 100 . = 100 :
450 450
Mass [Dalton] Mass [Dalton]
Peak Flatness | e
Normalized Slope [1/Dalton] | -
Peak Width [Dalton) | -
@ = 7
» On the "Window" toolbar, the Peak Flatness Icon becomes visible. @/
Peak Flatn..
» Press the Options button. P
Options |
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7

o Accept the defaults or from the pulldown menus, select

a Channel and a Delay value between 100 ms and
20000 ms.

o Accept the default, or choose an appropriate Peak
Width value by the < or > buttons.

o If you simply want to accept the Peak Detection
parameters without a glance, do not press the Peak

Parameter button. Instead, click OK.

Integration Time [ms] m
Start [Dalton] |-1 4.500

Stop [Dalton] [s5500
Step [Dalton] | 0.010

Channel |2_Z|
Delay [ms] [5000 =]
Peak Parameter
Peak Width [D alton] W ﬂ

ElkI

o 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

¢\ PeakDetectionParameter

Threshold [mV] |O
> Change the values according to your needs. gorslnsad [
Width [s] |U.1
Min Height [mt/] |1GUD
Min Valley Height (%) |sc
Smoothing [on =]

Center Determination Height [%] 50

> Then click OK.

> Press the Start button.
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- Standard Peak Center

Channet Cup 3 Macio:  Peak Center
Pass 1
@ @Mass 4400[C2] MEMass 4500[C3] @ Mass 46.00 [C4]
» Testing starts with a Peak Center on the T oo /___‘%_,ﬁ__
® ™
< 4000 \
selected cup (e.g. mass 45, cup 3). % 2000 / N\
3 . e M
E ol L o
17-"|00 18IUU 19;30 20;30 21|00 22|00 2200

SealeHw [Steps]
L L L L O L T L L LT LT
Pass 2
@ @Mass 4400[C2] MEMass 4500[C3] @ Mass 46.00 [C4]

If no peak can be found, the measurement

:,E 6000 . /—\
. o /
will be stopped. z 0 /
£ 2000 N
£, 7 |
1700 1800 1900 2000 2100 2200 2300

SealeHw [Steps]

In this case, press Cancel to proceed.

M Pk Flatnssz

b m | 4 -
Start Recalc | Info  Options |
@ [Cup2Mazs 44 M Cup 3 Mass 45 [@Cupd4| @ MECup2Mass44 M Cup 3 Mass 45 ECup 4|
2000 7000{
70004 = 5000
E 8000 T
o a
= 5000 &
£ 000 g
]
2 a000 £ 3000
" 2000 2000
1000 1000
[i] £ . _| 0 A/ .
1 1 L 1 1 L 1 ! BT T T 1 T T 1 T T T
44.699.744.844 0495 045145 245 345 4 44.644.7 44.844.995.045.145 245.345 4
Mass [Dalton] SecaleHw [Steps]
Peak Flatness |
Normalized Slope [1/Dalton) | e
Peak Width [Dalton] |

4
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- Energie Comection Peak Center

Channet Cup 3 Macio:  Peak Center
Pass 1
@ @Mass 4403[C2] MMass 4503[C3] @ Mass 46.03[C4]
'g G000 __M____‘
% 4000 / =
» A Peak Center for Energy Correction is b - » / \

T T T T T T L
1600 1700 1800 1800 2000 2400 2200

perfO rmEd . SealeHw [Steps]
AERRRREREERENRENE NN AR RN RR NN NN RRRRRRRREN
Pass 2
@ @Mass 44.03[(C2) MMass 4503[C3) D Mass 46.03 [C4)
W G000
If no Peak Center can be found, the /H\\_

Intens ity [Steps]

4000 /
2000 /
o

T T T T T T I-
600 4700 1800 1900 2000 2100 2200
SealeHw [Steps]

measurement will be stopped.

In this case, press Cancel to proceed.

M Pk Flatnssz

» = | B A
Il Stat -t | Recale Info Uptians;
@ [Cup2Mazs 44 M Cup 3 Mass 45 [@Cupd4| @ MECup2Mass4d M Cup 3 Mass 45 ECup4l
8000 FO004
7000{ B000
»  Values for Peak Flat-
000
E ,_g 50004
ness, normalized slope g A
£ 4000 &
-1 . £ £ 3000
[Da'] and Peak Width - z
= 2000 2
[Da] are calculated. 1000 1000
fi] L ! 1] / —
44.644.744.544,945 045 196.245,395.4 44.644.744,544 048 048 196 245.395.9
Mass [Dalton] SecaleHv [Steps]
Peak Flatness 0.024e-000
Normalized Slope [1/Dalton] 0.043e-000
Peak Width [Dalton] 0.150
@ 4
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Measure Informations

Graphik Grepﬁk?]
QO
B Mass Scan 1 [ Mass Scan2 W Mean Sca

> Press the Graphic tab to view relevant data. foerll 4 \

3000 - \
2000 — p %
1000 — L

Measure Informations

Graphik I Graphik 2 |
QO

> Press the Graphic 2 tab to view relevant data. B Complete W Pesk Plateau
sopp _Min :5528 868 )
anpp Max (5663654
3000 -Mean 15629 727
2000 =Slope:239.755
1000 —Flatress:0 024

Mptmalized Signe:0.04 . \ " . |
44.6 448 45.0 452 454
Diaghosis |
»  When closing the "Peak Flatness" /
_ 4 Save changes to Peak Flatness?
window you are asked whether to L
save the changes. e No l eoree |
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7.2.7 RELATIVE SENSITIVITY
Relative Sensitivity (Sre/) describes the dependency of signal intensity (i.e. ion current) on the

ion source pressure and is thus given in A/mbar:

Srer = ﬁ % %
where:
U: voltage measured at the amplifier of the collector cup (e.g. Cup 3, mass 44)
R: resistor value (e.g. 3 * 10® Q for mass 44). This value is the same for N, and

CO, as reference gases. It needs to be changed in special cases only.
Ap: pressure difference between a measurement with and without reference gas.
0.69: correction factor for CO,. The ion gauge is calibrated with N,, however, which
has a different ionizing probability. The correction factor takes this into account.
To calculate it, intensities (i.e. ion currents) and pressures are measured with

and without reference gas.

NOTE: Two different Relative Sensitivity values exist depending on whether the in-

strument is equipped with a differential pumping system or not. The differ-
ence 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 Sensi-
tivity value of its own.

Different values of Relative Sensitivities can only be compared, if pumping speed, conduc-
tance, location of the ion gauge etc. are identical. Therefore, it is senseless to compare dif-

ferent types of instruments.
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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 File New E3

- -
Linearity Peak Flatness il

Resolution

» Click the Relative Sensitivity Icon and

press OK (or double-click the Icon). @ @

Signal Stability  System Stability [—

[ ok | cencel |

¥ Relativ Sensitivity - |0] x|
b = Q@ A
Stat  Step Info  Options
Cup 3 Cup 4 Cup 5
Mass [Dalton] 44 45 46
Resistor [Ohm] 0.300e-+109 30.000e+009 100.000e+009

Cycle #1 [A/mBar]
Cycle # [A/mBar]
Cycle #3 [A/mBar]
Mean Value [A/mE

@D | 7

» The cups with the corresponding masses and resistor values are shown.
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» On the "Window" toolbar, the Relative Sensitivity Icon becomes visible. <
N
Relativ Se..
» Press the Options button. N
Options |

Configuration | X|

Cycles 3 v
» Press OK. Delay [ms] |5EIEH] v|

_ ) Correction factor 0.690000
Experienced users can change the values via the

Advanced Mode.

> Click the Start button. b \
Start

¥ Relativ Sensitivity _ O] x|
‘ b m I H A

Stat  Stop Info  Options

Cup 2 Cup 3 Cup 4

Mass [Daltan] a4 45 46

Resistor [Ohm] 0.300e+109 30.000e+009 100.000e-+103

Cycle #1 [A/mBat| 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

» Finally, for each cup, the values of three cycles and their mean are displayed.

> When closing the "Relative Sensi- BN

tivity" window you are asked, /
/9 Save changes to Relativ Sensitivity?
whether to save the changes. {

Yes No | Cancel |
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7.2.8 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 resolu-
tion are used in mass spectrometry. R = A
> The 10% valley definition, commonly used for dou- |

ble focusing sector field mass spectrometers,

il

|

]
means: ‘l

or

Resolution can be defined as:

1 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
2 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):

..M
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 meas-
ured [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):
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where:

a: distance between peak centers

b:  peak width of the isotope of interest
Resolution is determined using the narrowest cup (i.e. usually Cup 2). Mass 45 is used.

Example

For a resolution of 88 and mass 44, a peak with a distance of (44/88) Da = 0.5 Da could be

resolved using the 10% criterion.

Start mass and end mass of the magnetic field scan can be edited. In case of CO,, the mass
ranges from about 43 to 45.5. The BDAC values referring to the masses 44 and 45 are de-

termined and the Resolution is calculated.

Testing Resolution

File New | x|

- -
s
Linearity Peak Flatness —|

» Click on the Resolution Icon and press OK

(or double-click the Icon).

Relativ Sensitivity Resolution

€ ¥

Signal Stabilty  System Stability =

I oK I Cancel
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{4 Resolution [=i=
> m | [z ‘ @ A
| Stat  Siop | Hecale | Info Options
® [ Cup 3Mass 44 [ECup 4 Mass 45 B Cup 5 Mass 46
E 100
2
% -100 ] | 1 1 ) 1 1 ] I 1
& 446 448 450 452 4549 456 458 460 462 464
Mass [Dalton]
Peak Distance [Dalton]
Peak Width at 10% Height [Dalton]
Resolution
@ Z
» On the "Window" toolbar, the Resolution Icon becomes visible. Nt !
Resolution |
» Press the Options button.
A
Options |
> Accept the defaults or from the pulldown menus, select a L&Al UIEET X
Channel and a Delay value between 100 ms and Integration Time [ms] |2!5-.1:| -|
20000 ms. Start [Dalton] 44,500
> If you simply want to accept the Peak Detection parame- = °tep [Dalton] [46:500
) | 0.010
ters without a glance, do not press the Set button. st iDaton]

Instead, click OK.

» However, as a sophisticated user, you may want to look

at the Peak Detection parameters. To do so, press the J5 | Single Feak

Set button.

Channel |2 v I
Delay [ms] |SUUD - |

Peak Parameter Set
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@ Isodat Object

& PeakDetectionParameter

Threshold [mY] ID
Slope [mV/s] ]5—
Width [s] o

Min Height [mV] |1 [ilifi]
» Change the values or accept the defaults. Min Vialley Height (%) ’807
Smoothing On =
Center Determination Height [%] |5g
> Then click OK. 0K Cancel |
> Press the Start button. 2
Start
Peak Center...
- Standard Peak Center
Channet Cup 3 Macro:  Peak Center
Pass 1
@ @Mass 4400[C2] MHMass 4500[C3] € Mass 46.00 [C4]
0 G000 185000
& a0 g N
£ \
2 20004
é o _4/ \'--I—
17-"|00 18|00 19;30 20;30 21|00 22|00 2300
SealeHw [Steps]
» Testing starts with a Peak Center on the se-  simmissisissssssmisasssmissassassassasssassssansnassssn
Pass 2
|ected Cup (eg mass 45 Cup 3) @ @Mass 44.00(C2] MEMass 4500(C3] S Mass 46.00 [C4]
! 5 0000
& 400 / ™
= :
o If no peak could be detected, the meas- & ** /
E ,
urement is stopped. e S
o If not enough peaks could be detected,
C |
an error message occurs.
7 -39

Issue 04/2002



MAT 253 OPERATING MANUAL 7

» = | [ |
Stat  “ion | Recale | Info  Options |

@ [Cup2Mass 44 M Cup 3 Mass 45

[ Cup 4 Mass 46

7000
G000

g

3000

Intigration Unit [mi]
&
8

2000

1000

T T T = T 1 T
454 456 458 460 46.2 46.4
Mass [Dalton]

Peak Distance [Dalton] 1.075
Peak Width at 10% Height [Dalton] 0.523
Resolution 90.5

@

A

» Finally, the values of Peak Distance [Da], Peak Width at 10% Height [Da] and Resolu-

tion are displayed.

» Click the Info button.

» Press the Graphik tab.

Measure Informations

Graphik IPeaks |
QO
B Intensity W Intensity

5000 —
4000 — \
3000 — {
2000 — ! 1
1 i L i !
44.5 450 455 46.0 46.5
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> PreSS the P eaks tab Measure Infarmations
Graphik Peaks ]
Mo [ Cente... | Height [St.. [ Area [Steps*St.. [ Width[.. | S
1 45.00 5301.10 196735.84 065 44
2 46.07 1888.33 £8546.33 059 4E
4| | i3

Diaghosis |

» When closing the "Resolution" win-

dow you are asked, whether to t_f"! Save changes to Resolution?
save the changes.
Yes No l Cancel |
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7.2.9 SIGNAL STABILITY

Signal Stability describes the stability of the intensity (i.e. peak height). The intensity on top of
the peak is measured for a limited period of time (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. The value of Signal Stability should be about 2*10™ (for 5 min).

Two results are obtained:

» Slope of the regression line (normalized by the intensity)

» Standard deviation of the regression line (normalized by the intensity)

A 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

1. In ISODAT Old, maximum deviation is reported instead of standard deviation.

2. However, for a statistical process standard deviation is more relevant as it is less
sensitive to measuring time and outliers.

3. Conversion of results to the ISODAT Old scale: Multiplication by a factor of

approximately four.
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Testing Signal Stability

File New | x|

- -
b
Linearity Peak Flatness —l

€ «

Relativ Sensitivity Resolution

€ ¥

Signal Stabilty [T AR ~

| oK I Cancel

> Click the Signal Stability Icon and press
OK (or double-click the Icon).

&% Signal Stability - [O] <]
> m [ O A
Statt  Stop Info  Options
@ HCup 3 Mass 44 .Ctde.mﬁ W Cup 5 Mass 46
100
z
£ o
b7
-100
0 0000O0DGO OO
Clock [sec]
1 ]
Slope [1/min] | -
Signal Stability | -
Cup |
@ 7
%
> On "Window" toolbar, the Signal Stability Icon becomes visible. Signal Sta..
A
» Press the Options button. Options |
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Configuration | X|

Integration Time [ms] |1EIEJD ¥ I
Scan Time [s] I:"f'l:I Y, I

Channel 2 Y,

Delay [ms] m

» From the pulldown menu, select a delay value between
100 ms and 20000 ms.

> Click OK.

» Press the Start button.

Peak Cenler
Channet Cup 3 Macio:  Peak Canter
Paz1
> Testing starts with a Peak Center on the * Wiien ANEN,  EiNew '5"”@1“9“”' cadiid oo
g 7 I
= 0000 -
selected Cup (e.g. mass 45, Cup 3). g o
H 2000
i n - I_L .-.. T T T : Li
1700 1800 1000 2000 2100 200 2300
SoaleHs [Sleps]
L LT R LR T L R LR LRI LIT I
Pags 2
® OMae 4400[C2] EMxs 8500(C3] OMans 4600(C4|
: o —
& 4000
E 2000
= 4] .
1700 1800 1800 00 2100 00 230
SoabeHw [S1ep4]
AR R RN AR AR RN RN
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2 Signal Stability

) =
Stat Stop

@ 2

Info Options

@ MCup2Mass 44

I Cup 3 Mass 45

ECup 4 Mass 46

250

200

150

100

ten [Intensity]

50

[t}

-50

-—————————————————————————————————————————————=a

1
150
Clock [sac]

Slope [1/min]

Signal Stability

Cup

@

- Standard Peak Center

Channet Cup 3 Macto:  Peak Center
Pass 1
@ @Mass 44.00[C2] MHMass 45.00[C3] € Mass 46.00 [C4]
T 200 195000

. 2 450 -
» Another Peak Center is performed. = ___./ ™
£ ol S
E 7
17-"‘00 18‘00 19;30 20;30 21‘00 22‘00 2200

Pass 2
@ @Mass 44.00[C2)

SealeHw [Steps]

MEMass 4500(C3] @ Mass 46.00 [C4]

2000
150

100

50
a

Intens ity [Steps]

s

/

N

=
1700

T T T T
1900 2000 2100 2200

SealeHw [Steps]

T
1800 2200
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2 Signal Stability

b m DD A
|| Stat  Sio Info Options
@ MCup2Mass 44 MCup 3Mass 45  [ECup 4 Masz 46
260
200f] ——— = T
o —
z
E 100
5
= &0
p:]

0

-50

=100

1 ! 1 T I
50 100 150 200 250 300
Clock [sac]

r— =

Slope [1/min] 0.012276
Signal Stability 0.011e-000
Cup 3

@

B

» Finally, values of slope [1/min], Signal Stability and the Cup number are displayed.

@ \
> Press the Info button. Infa

Measure Informations

Graphik I

> Press the Graphik tab. AL A |
B Orginal [ Correction

1750
1725
170.0

e —~ ———— o
165.0
1625
1
1 I

Diaghosis |

» When closing the "Signal Stability" r_.r”;! Save changes to Signal Stability?
window you are asked whether to
save the changes. s Ho I cancel |
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7.2.10 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 meas-
ured 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 de-

fined period of time (e.g. 15 min).
» New peak center procedure

» Calculation of System Stability [min™'] and Relative Mass Drift [min™"] (either elec-

tronic or to magnetic drift) using the slope of the peak flank.

A Testing System Stability requires a signal of 3 V or more!

Two results are obtained:

1. Slope of relative mass drift vs. time (time drift)

2. Standard deviation of this slope (scatter of the mass)

A value of 510 measured for a period of 15 min reflects a good System Stability.
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Differences to ISODAT OIld

» The slope is a new, but important parameter, as it shows the effect of slow fluctua-

tions in temperature, supplied voltage etc.

» 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 the Results to the ISODAT Old scale: multiplication by a factor.

Testing Signal Stability

File New |

- - s
Linearity Peak Flatness —I
» Click the System Stability Icon and press OK E“ 4 @
(Or double-click the |C0n). Relativ Sensitivity ~ Resolution
Signal Stability  EIEEIEELTT -
Cancel

< System Stability

» = HA O A
Start stopl | Fe

| Info  Options |
@ ECup3Maszdd  [ECupdMasz45  ECupSMass d ® MCp3Masdd ECupdMasd5 ECup5Masds
= 100 5 10
B B
= Ey
& <
e S S & T ——
BT 43833045045.145.2453454 G4BT HE44045085 1452453459
Mass [Dalten] Mazs [Batton]

® MCup3Mass4d  [@ECupdMassd5  ECup5Mass 46

E 00
100 200 300 e 800 700 800 000
| Relative Massdrift [1/min] B= ]
| System Stability [1/min] = |
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» On the "Window" toolbar, the System Stability lcon becomes visible. <

» Press the Options button.

Configuration | X|

» If you simply want to accept the Peak parameters

without glancing at them, do not press the Peak

Parameter button. Instead, click OK.

» However, as an experienced user, you may want to look

at the Peak parameters. To do so, press the Peak

Parameter button.

» Experienced users may further want to change the gray

default values (from Integration Time to Scan Time).

System Sta.. |

A

Options |

Integration Time [ms] Im
StatMass [Dalton]  [#4500
Stop Mass [Dalton] IW
Step [Dalton] [ooo
Channel 2 =]

Delay [ms] I'f.[ 00 v |
Scan Time [s] |'3|;|£: = |
Peak Parameter

>

This can be achieved via the Advanced Mode.

Options X

@ Isodat Object

é Pe

Threshold [mY]

» Make your changes or accept the defaults. = gjope s

» Then press OK.

Width [s] 0.1

Min Height [mY] 1000

Min Valley Height (%) 80

Smoothing On v

Center Determination Height [%] |5g

[ o ]

akDetectionParameter

il

Cancel |
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»> Press the Start button.

» Testing starts with a Peak Center on the

selected Cup, e.g. mass 45, Cup 3.

ra
Start

Peak Center

Channet Cup 3 Macro:  Peak Cartet
Paz1
& @Mais 4400[C2) EEMacs S0 SMa 500[CH

= WaT 4

§ 000 e

=

Z om

; 2000 _

i} I i
T T T T T Li
1700 1800 1000 2000 2100 200 2300

Scatebiv [S1eps]

LR T LR R L L TR R IR ]
Pars 2

® OMaz 4400[C2) WMae 500(C3] OMans & 00[CH

§ - -
g v
2
S 2000
E a ;
1700 1800 1900 000 2400 M0 230
SaaseH [S9e94]

® WCup2Massdd  ECp3Masdd ECupd Mam db

& WCp2Mandd  MCwp3IMamdS  EICupdMasdE
100

=il @00
2500 r_\|I
& 2000, l'

i 4500
8 1000
500

o e

5 [Intens ity

S Bsbonsas

Mam [Dattan]

aip 817 a5 M9 a0 1 2 43 B4
it

448 447 A8 440 450 451 52 53 A64
Mass [Daton]

& WCup2Maisdd  MICo3IMass 45 ECupd Mass 46

4600
P e
1200

£ 1000

i e

5 600
00,
200.
o=

[ Retative Massdif [1/min]

[ System Stabilty [1/min]
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7

» Testing continues with another Peak

Center on the selected Cup.

Standard Peak Center
Channel Cup 3 Macro:  Peak Center
Pass 1
@ @Mass 4500[C2] MMass 4661 [C3) EMass 48.22]C4)
ES.DD -
g 3000 e — \
£ 2000 h
I3 Y
£ 1000
/ %,
= o g an 125 -
T T T T T T T T T
1600 1700 1800 1900 2000 2100 2200 2300 2400 2500
SoaleHw [Steps]
Pazs 2
@ @Mass 4500[C2] MIMass 4661 [C3] S Mass 4822[C4)
E 3000 — ".\I
£ 2000 \
: _ -
£ 1000 / | |
g T T JI T T T = T T Z
1600 1700 41800 1900 2000 2100 2200 2300 2400 2500
ScaleHv [Steps]
 ECp2Maz4d  MICw3IMas 45 EICupdMasds @ @Cp2Masdd  MICp3MasdS  ECupdMass 6
3000 4500 00 Ll
2500 K .lI 2600, I'r/_\
E
H 2000 lI l\ E 2000 I l
£ oo Ho \
£ =
4000 1000-
o iy p—

448 447 448 449 0 B4 A2 B3I B4
Mass [Datton]

@ @Cup2Mxsdd  ECup3Maccd5  @Cup & Mass 46

o

|

d—l

448 44T 448 440 450 451 452 AT B4
M,

a5z [P atten]

5438EEEE

P

tsn fintensity]

100 200 30

00 700 900 200
Cladk [sae]
[Relative Massdrift [1/min] [1.057¢-003 |
System Stability [1imin) [3911e006 ]

> Finally, values for System Stability [min™'] and Relative Mass Drift [min™"] are displayed.
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» Press the Info button. @

> P res Si n g th e G ra p h i k ta b , th e Measure Informations

Graphik | Graphik 2 |
diagram for calculating Slope and o x4, =,

Mass Dirift is shown together with " B Pezk Slope W Slope  27579.23 M Massdiift : 0.066069
. 5000 o
the respective values. 2500 ] e
n 7 —
22500 — _______ﬁf’“f | /“
wio | ado | aadoo w00 a0

> When closing the "System e |

Stability" window you are asked

/Y Save changes to System Stability?
whether to save the changes. - g y /

Yes No | 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 (i.e. MEMCO 6)

Measuring 1 2 3 4 5 6
Channel
VF-converter 1 2 3 4 5 6

element and mass

N2 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
CO3 analysis to Ny 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).
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7.4

NOTE:

NOTE:

HEATING INLET CAPILLARIES

The heating system can be regulated via ISODAT NT.

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 (90VA / 220V/ 7. 7 V/12 A) is supplied for heating

purposes. To heat all capillaries simultaneously, it is advisable to acquire additional heating

transformers.

Step 1

Step 2

Before heating the capillary itself, the surrounding of the capillary has to be
heated to approximately 80 °C for about 30 to 60 minutes, i.e. 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.

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 Finnigan MAT have a metal sleeve at-

tached in the middle providing better electrical contact.

CAUTION: After the capillary has been wired make sure, the capillary (with or without

Step 3

insulation) has no contact to any plastic surface of hoses, housings, ca-

bles etc. to avoid melting or smoldering caused by a hot capillary.

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 “Instrument Control”).
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NOTE:

Fig. 7-20

Step 4

It is recommended to heat also the crimped part of the capillary separately for a

few minutes using a flame or a heat gun.

Before removing the upper crimp block mark the parts of the crimping de-

vice to avoid mismatch when reassembling.

Crimping device at the end piece of a capillary

When fitting the crimp block again, make sure the capillary is exactly placed in the
grove of the base and the die of the upper block in the crimp of the capillary. After
heating the capillary, the flow resistance of the crimp has to be checked and reset

to 1 Volt per 10 mbar if required (see “Replacing an Inlet Capillary”).

During the start phase of the heating, the signal intensity increases but it de-
creases 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 re-
sult can be checked by a zero-measurement, i.e. measuring the same gas on

sample and standard side.
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7.5

REPLACING AN INLET CAPILLARY

Replacement of an inlet capillary may become necessary in case of contamination or me-

chanical 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:

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Make sure that all valves are closed before venting the surrounding area of

the capillary, which is to be exchanged.

Vent the parts of the inlet system and the changeover valve, which are connected

by the capillary.

Loosen the Swagelok fittings holding both end pieces of the capillary to be ex-
changed. New capillaries are delivered with close ends. Use a diamond file to cut
a capillary end at opposite sides before breaking off the tip. Then smoothen the

end of the capillary.

Fasten the end pieces of the new capillary with the Swagelok connectors. The
end piece with the crimp block has to be connected to the changeover valve. Fas-

ten the upper crimp block loosely onto the base with the capillary.
Pump out the inlet system.

Admit a proper amount of CO; into the inlet system, so that the storage reservoir

pressure is about 20 mbar on both sides of the capillary.

Start ISODAT NT’s Instrument Control. =
Ll T

Instrument
Control
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[M Scan [Untitled]

> Activate the Scan | 1#.[mensy 2| A3 [Tine =l (I =
, , @ EMass 44.004C3] EMass 4500[C4] EEMass 46.00(C5]
window by a click (= n
its f Save ke _401300
on its frame. &
Q §20000
le E J T T T T T
50000 100000 150000 200000 250000 200000
>3 Clock [Steps]
Start Scan 9 P
> Select Tune Scan. 1l [Tune Scan [~
» Press the Start Scan button. ot P
ait Scan
Step 7

Tighten the screws of the crimp block carefully and squeeze the capillary until the

output signal reaches 1 Volt per 10 mbar with CO, used for measurement.

Step 8  After crimping the capillary has to be heated (see Chapter 7.2.12 “Heating Inlet
Capillaries”).
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8.1 INTRODUCTION

This chapter contains information required for maintenance and repair of the MAT 253 mass

spectrometer. It also includes schematic drawings and spare parts lists as well as instructions

for the installation of various hardware drivers.

8.1.1 GENERAL REMARKS

The MAT 253 mass spectrometer contains elaborate and expensive components. Only quali-

fied and skilled personnel, therefore, should perform servicing. It is recommended that the
Thermo Finnigan MAT service by called if there are any uncertainties or if difficulties arise. It
is further recommended to use original Thermo Finnigan MAT 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 Finnigan MAT 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 MAT 253 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!

Be careful when servicing the vacuum system. Abrupt opening to atmos-
phere might destroy the filament or damage the collector system and
other expensive parts.

When working with solvents might and sample residuals, please consider your re-

gional safety instructions!
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8.1.1.1 MAINTENANCE

To maintain optimum mass spectrometer performance, the user must perform routine preven-

tive maintenance. Please, see chapter 8.3 of this manual.
8.1.1.2 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.

When ordering a part, always give the designation and the part number. Please, also provide
the service number of the instrument in question. In this way, the processing of your order will
be expedited.

8.1.1.3 SERVICE INSTRUCTIONS

Wherever necessary, service instructions supplement the spare parts lists.

8.1.1.4 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 instru-
ment to which they belong or without any details about the faults observed.

8.1.1.5 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.
8.1.1.6 TECHNICAL MODIFICATIONS

Continuous improvement of the performance of our products may result in technical modifica-

tions.

We are always striving to have the spare parts lists up-to-date.
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8.1.2 SAFETY RULES FOR THE REPAIR SERVICE

Thermo Finnigan MAT mass spectrometers frequently are used for analyzing materials,

which are insalubrious. In these cases, usually certain parts of the system will be contami-
nated.

To protect the health of our employees we ask you for some special precautions when return-
ing 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.

Additionally such materials are enclosed which due to their structure and the applied concen-
tration 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.

Please, take care, that vacuum pumps and all other parts which had been in contact to haz-
ardous materials, will be properly decontaminated prior to return to Thermo Finnigan MAT.
Parts contaminated by radioisotopes are not subject to return to Thermo Finnigan
MAT neither under warranty nor under the exchange part program.

When returning parts to Thermo Finnigan MAT the use of our repair-covering letters is obliga-
tory.

Please, state by your signature on this repair-covering letter, that the returned part had been
decontaminated and is free of hazardous materials.

We hope that the analysts of our customers will understand these safety regulations.
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8.2 INSTALLATION OF BOARD DRIVERS
The following pages contain descriptions for the installation of drivers for the various exten-

sion boards of the computer.
8.2.1 "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.

A\

A 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.

» To install the driver, insert the "Serial Solutions" CD into your drive and close it. The CD is

shipped with your system.

B windows Update

= >
> If Auto Run is deactivated on your computer, press the Start ‘g Eroocg::'t::ts X
button and then Run. If Auto Run is activated on your computer, & Settings £
( S h »
proceed with Step 2 (8). g Hz;rc

&) Shut Down...
|AStart ‘ |

Run @]

[sm=l  Type the name of a program, folder, document, or
> Internet resource, and Windows will open it for you.

Open: | =]

» Click Browse.

(o) Cancel | Browse... |
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» Select your CD drive e.g. Browse (7] ]
"E:\Vscomdriver". From the "Files of Lookjn: | & Vecomdive (€ [ c¥
type" pulldown menu choose "All Files ﬂﬁﬁ; Bﬁ]:j:ﬂﬁ
(*.*)". Click the file "Start.html" and —~ i o T

. 0s2 &)
then Open (or double-click 23 winzk ¥ s comDiiver ICO
"Start.html").

File name: ]Start.html | Open |
Files of type:  [41l Files (=) | Cancel |

Run | 2] %]
Type the name of a pragram. folder, or document, and
> Press "OK". 5 Windows will apen it for you.
Open: |E:\‘31art. hitrel El
¥ Funit Separate Memory Space

Cancel | Browse...

[©)] DemoShield is initializing. .
» Wait, while the DemoShield is initializing. [~ =1 Please wait one moment.

B MANUALS

B DATASHEETS

» On the Installation Screen, click Software. i —

B PROGRAMMING

B NEWS

| Windows
[ | -2000
Serial Products

L= 0 0 N | B
Version 3.9 September 2000
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» Press Current.

» Click Windows NT.

» Press Install.

 “brain

B MANUALS
B DATASHEETS
B SOFTWARE

M Current B Beta B Archive
B PROGRAMMING
Il NEwSs
L Nrifikg

Serial Products

Py ATl S
Version 3.9 September 2000

[SEMALSOLUTIONS |

B8 pos
H Windows 3.x

B windows 9x 0\
- Windows NT
L ) |
B windows zooo

=

B osz
B utinities

1]

Thiz Operation will instnll Serial Solutions

for Windows NT an 10 your hard drive
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H Windows 3.x

m Windows 9x &
- Windows NT
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ﬂ Windows 2000 o
B utitities
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8-6

Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL 8

» Wait, while Setup is preparing the InstallShield® ..w o) i

Wizard.

St o fos Wnaoes N1 o 1 UIH et
vt the ot ShickdF] Wieed which vl it
o wugh the st ol ot b procwst. Pl

g‘ Serial Solutions for Windows NT v4.10.0.8 Setup is

preparing the InstallShield(R ] Wizard which will guide
youl through the rest of the setup process. Please
wait.

Welcome E

'Welcome to the Serial Soluions for WirNT [V4.10)
Setup program. This program will install Serial
Solutions o WirNT [v4.10) on your computer.

» Carefully read the instructions about closing all

applications and copyright law. Click Next to

It iz ztrongly recommended that you exal all Windows programs
before runring this S etup program.

Chick Cancel to quit Setup and then close any programs you
hiave nunning. Click Mest te cortinue with the Setup procranm.

continue.
(If Setup has found a previously installed

WARNING: This program is protected by copyright lave and
. . . irternational treaties.

version, continue as described below). e
portion cf it, may resul in severe civil and criminal penalties, and
wil be prosecuted to the maarmum estent possitle undss |aw,

Cancel

» Wait, while Setup is copying the files.
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Setup Complete

Setup has finished installing Serial Solutions for WinNT (v4.10)
0N PoLr computer,

> "Serial Solutions for Win NT" has been

insta”ed on your Computer The Serial Solutions driver has been stated.

» Click Finish to complete Setup.

Click Finizh to complete Setup.

SEmAL soLUTIoNS |

B8 pos
“ Windows 3.x

m Windows 9x 0\
- Windows NT

» Press the House button. B Windows 2000 \n/
B osz i)_
B utinities

1]

B MANUALS

B DATASHEETS
B SOFTWARE

B PROGRAMMING
W NEWS

o auIr

» Click Quit. Then reboot your system.

Serial Products
[ e T 0 S0
Version 3.9 September 2000
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8.21.1 REINSTALLING A PREVIOUSLY INSTALLED "SERIAL SOLUTIONS" DRIVER

» "Serial Solutions" Setup has detected a previ- SsNt Installation Detected X}
: : An old installation of Serial Solutions iz found on your system. Which
OUSIy installed version. installation service do you require?
" Lpdate Previous Installation
> Choose Re-install. & Feinstal Cancel

ou must reboot your machine to complete 53Nt nstallabion

» Select Yes, | want to restart my computer now

and press OK to reboot. (% Fos. T wanl 1o restart my compuler row]
™ Mo, | vl restait my compuler later
/_\ 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 restart your system without reinstallation
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8.2.2 INSTALLING IEEE INTERFACE BOARD DRIVERS

Some peripherals (e.g. equilibration unit, carbonate device) require the installation of an IEEE

board in the computer. If this is the case, follow the subsequent instructions.

1. Install "National Instruments" PCIIA IEEE Interface Card or

2. Install "National Instruments" GPIB-PCI |IEEE Interface Card

8.2.2.1 "NATIONAL INSTRUMENTS" GPIB PCIIA ISA IEEE INTERFACE BOARD
é Do not use Disk Kit, National Instruments NI-488.2 Software!

During the installation of ISODAT NT, a driver for this interface card is installed. To run this

card under Windows NT some settings must be changed in the BIOS.

1. Therefore, restart the computer.

2. During the initial BIOS initialization phase press F1 to enter the BIOS editor. At "Ad-
vanced", the entry "Resource Configuration" becomes visible. Here, the interrupt 7 can be
locked exclusively for ISA.

3. Switch the entry from "Available" to "Reserved" (i.e. position the cursor on the line of inter-
rupt 7 and press Enter).

Interrupt 7 is normally reserved for printer.

4. Therefore, leave the "Resource Configuration" with Esc and enter the "Peripheral Con-
figuration". At the entry "Parallel Port", the subentry "Interrupt” is visible. It is normally set
to "IRQ7". After reserving the IRQ 7 for the PCIIA card, this entry shows an asterisk indi-
cating a resource conflict.

5. Change the interrupt to "IRQ5". The asterisk should disappear. Leave all other parameters
unchanged.

6. Quit the "Peripheral Configuration" Menu and the "Advanced" Menu by "Esc" and enter
"Exit" Menu.

7. Exit the BIOS editor by "Exit Saving Changes". The PCIIA card is jumpered to interrupt 7
as default.
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8.2.2.2 "NATIONAL INSTRUMENTS" GPIB PCI IEEE BOARD - INSTALLATION

é Install the driver from the "National Instruments™ NI 488.2 CD shipped with
your system.
é 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.

» Close all other applications! e

anNOVar, Install NT-188.2 Software
* g, for Windows

Insert the CD into your CD drive and close it. The

s

» View Documentation

box shown above appears.
» Click "Install NI-488.2 Software for Windows" (turn-

ing into blue).

y Visit National Instruments
Website

?‘a"\ﬁll,!?-;’
i l
Ouyad

Py

., Explore CD
< 5
Yo5 , qo% > Exit

Install and Launch LabVIEW Evaluation

Install LabWindows/C VI Evaluation

Install ComponentWorks Fvahiation

SR 47

Install HiQ) Student Edition

Windows Installer

IEI]! Prepating to install.
|

» Wait, while Installation is being prepared.

i NI-488 2 for Windaws

Welcome to the NI-488.2
for Windows Installation
Wizard

Sessching for rstallad applications..

» Wait, while the NI-488.2 Installation Wizard appears

and searches for previously installed applications.
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» Click Next.

» Carefully read the "National Instruments" Software

License Agreement. To continue press Yes.

» Take your registration decision. Then press Next.

18 NI-4B1.2 for Windows

Welcome to the NI-488.2
1.70 Installation Wizard

Click Mead bo contirwe with the sahup progran of

r Cancel to quit
‘| | @ ‘
>
]: =
_Concs_|
18 NI-480.2 For Windows HE
e wm /';f E
5§
NATIONAL INSTRUMENTS SOFIWARE LICENSE il
AGREEMENT

MOTICETOUSER THISI3 A CONTRACT. BEFORE YOU CLICK ON THE *YES"
[BUTTON BELOW AND COMFLETE THE INSTALLATION PROCESS, CAREFULLY
[READ THIS AGREEMENT. BY CLICKING THE "VE3" BUTTOH, YOU CONSENT TO
[THE TERMS3 OF THIS AGREEMENT AND YOU AGREE TO BE EOUND BY THIZ
|AGREEMENT. IF YOU DO NOT WISH TO BECOME A PARTY TO THIS
|AGREEMENT AND BE BOUND EY ALL OF ITS TERMS AND CONDITICNS, CLICK
HE “HO* BIITTON AND DO HOT INSTALL OR U3E THE 30FTWARE AND
IRETURN THE SOFTWARE WITHIN THIRTY G0 DAYS OF RECEIFT OF THE
BOFTWARE (INCLUDING ALL ACCOMPANVING WRITTEN MATERIALS, ALONHG
['WITH THEIR CONTAINERS) TO THE FLACE YOTUT OETAINED THEM. ALL
[RETURNS SHALL BE SUBJECT TO HI'S THEN CURRENT RETURN POLICY.

=l
e

15 NI-450.2 For Windows

Register Online

To ragistes a5 an NI-4BE 2 Softwars Ioe Windows user click Flegistad
s an NI-4B3.2 user. pou vwill isceive:

- Better access to our lschnical support snginesrs
- More opporunities for product updates
‘IFriumaﬁmabou ou':md.lus,wrvicu,ardsmid svents
 Free sabacrgion 1ot Fisiwing

Bwl

EEd e |
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18 NI-480.2 For Windows

Select Destination Directory //‘:

By default, NI-4E8.2 for Windows intally lo:

» To select the destination directory, either accept the S gy desie i e

To install 1o this drschory. click Next

proposed path and press Next or select another one Deslabiiecdbolledodod oo

- Dastination Directory

by the Browse button. | CaProgm FiesNatonal Insmament N 48821 gromee .| |

< Back I;_ _Nc'ul')_'_'!l Cancel |

{5 NI-488.2 for Windows

» |If you pressed the Browse button (8b), a box Locationl e [ o5 NETE Bz

appears. From the Location of folder pulldown

menu, choose the alternative destination folder.

Note the according entry in the Selected Path box.

Selected Path: IE.‘Flogam Flez' N ational Instrumentz\NI-488. 24 s 3 |
Finally, press OK. _Cencel |

18 NI-480.2 For Windows HEE

Select Installation Type

» Select the Installation type.

© iTypical

B Usathic cplion b instal the masl comman application fasturas,
;E‘g Recommended lor most usess.
=

Typical is recommended for most users, while

Custom is recommended for advanced users.

 Custom
H — B Use this cphion to salect the applicaion festures pou want 1o install
Finally, press Next. SELE Recommaredio sovanced v
=5
Bok [ News | Cocel |
18 NI-480.2 For Windows [_T 0=
Ready to Install 7

-
“Yious are rowy remdy o inztal the NI-488.2 Softwans for \Windows

Chick Nead to begin the installaion.
Chick Back to changs the inslallation infomnation.

» The NI-488.2 software is now ready to be installed.

To begin the Installation press Next.

< Back

Cancel I

8-13

Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL 8

1 HI-408. 2 for Windows

lmTl::::c::dues are bemg installed. /./ﬂ
Irdiaizing...
» Wait, while Initialization begins. LT LD TLT LT [ —

18 NI-480.2 For Windows

» If you did not close all other applications yet (as was Fie i use

recommended in 1), you are reminded to do it now: &;;m:r::':zm:::.;wm::z':m:w:mr

Click on the open applications' entries right to the
Start button and close all of them.

Finally, press Retry.

CEe] oo |

1 HI-408. 2 for Windows

Updating System /ﬂ
The selecled lestue: are bewg installed. /. -
-

» Wait while Initialization is terminated. ANENEEENENEEENR
8—14
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» Wait, while the files are copied.

» Possibly, you might be reminded that Acrobat
Reader 3.0 (or higher) was not found on your sys-
tem.

It is necessary to read "National Instruments" docu-
mentation files, but you can install them later.

Press Next.

» This box informs about the separate NI-VISA Instal-
lation. This will be done after this installation is fin-
ished (see chapter 8.2.2.5).

Click Next.

18 NI-480.2 For Windows

Updating Systam ,-4"
The selected Iechacs ae beng instaled. -
-

Copurg new Fles

Fla [‘.-\F‘mgmml" e J | AMLA s 'uuunmi
Size: 12907520
L]

Time remaning B saconds

18 NI-480.2 For Windows

Acrobat Reader not Installed " g
-

Aciobat Reader version 3.0 oo hicher waz nol found on pour computer. Most of e
NI-483.2 d o s redquine this anpicats

The most rscent vession of Adobe Acrobat Aleader can be fourd at
hitp: £ homive. acdobe com.

e o= |

18 NI-480.2 For Windows

HIVISA Installation

HIVISA version 25 or higher was not found on your computer. MIVISA is raquined if
Jou want bo un nshument diver softwete

‘Wou can mstall NIVISA from "NI-486.2 for Windows™ CD.
After you complete the NI-468. 2 it allzlion, open the CO oot okder m vandows
eaploass and launch Setuplisa exe.
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» The NI-488.2 Software has been successfully
installed. Click Finish.

» On your desktop, note the new NI-Icon.

15 NI-450.2 For Windows

Installation Complete!

Thes NI-48R 2 Scltware o Wirdows b been
successhuly mstaled

Rl to pour Giedling Stacted Card o nstnstion:
on rrtaling pour GPIE hardware

IF you ae unable to locate pour Geting Slated
Cacd. selact the Yiew Decumentation cotion frem
the MI-48E 2 for Windows CO stalup scieen

After you instal your hardware and pover on the
computer. the Getfing Stastsd 'wizard will help you
werly the installation and commuricate with your
nstiumerts

B yoursdmone Idomation dbout nataling

your
Thardsare, celer to the GPID L ardw are Guide wsmg fhe
Wiew Tioaumemtaion i

3,

Measurement
& Automation
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8.2.2.3

"NATIONAL INSTRUMENTS" GPIB PCI IEEE BOARD - CONFIGURATION

After having installed the GPIB PCI driver, configure it now as shown below.

» To configure it press Start >
Programs > National Instruments > |f &, s
NI 488.2 > Getting Started.

» Point with the mouse at Configure your GPIB

interface and click.

> On the next window, click on the Next button to

begin the Configuration.

» On the following window, press the Board Type

button.

| Flastfoh
(3 HP Deshles S70C Seies v2 1
*ml Intel Uhia ATA Storage Diiver
, 2 Tomega Took for Windows KT
m Jac Software
¥ L) Miciorolt Hardware
L Micaosolt Dffice Sme Business Tooks »
3 Miciosalt Office Toals
mm 9 Exphone GFIB
LE| Nework Associates * 3 Mearwemert & Automation Gelting Staded
= Papes Tedl » O NISp

Y NI-488.2 Getting Started Wizard

Click ot the fallowing steps to use the NI-488.2 Software for Windows
with your GPIB instiuments:

} Configure your GPIB interface
Yenfy your hardware and software nstallation
Communicate with your mstrument

Learn more about National | nstruments software

o |

[~ Do not show at Windows startup

Configure your GPIB inteiface

The followi
canfiguring yous interface.

ztep you thiougk

Please follow the instructions carefully.

Click Mewt to launch the GPIE Corfiguration utiity.

GP1B Conhiguration E3

GA8 Board 7
F DEVY EI

GPIBY Configure DEV2

E:F‘IE.'_‘ _, DEV3

Device Template

GPIB3 sadie peva =|
[ 0K | cocel | Hep | uroad |
8-17
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Board Type - GPIBO (PCI-GPIB) E3

GPIE Board Board [ype
> From the Board Type pulldown list on the right, select S ) AT GPB/TNTIPYP) )

GP1B2

PCI-GPIB. Press OK. Gre:

[k ] _concet |  hew |

GP1B Conhiguration E3
GAB Board y Device Template
> Press Configure. o Corfoune | [0EV2 =
GPIB2 _0, DEV3
GPIB3 DEV4 ;l

BoetdIypel
[ ok ]| cocel | Heb | wroaa |

Conhigure - GPIBOD [PCI-GPIB) [x]

Hardwate Settings
00b33bI9 = | Senal Numbes

>>. 7
» Press Software T =] £ Tore }
[Disabled =] Cable Length for High-Speed

QK I EMI Help Iﬁdtnae»l

> On the next window, tick the it e  GPIB Address :
00be0207 = | Serial Mumber Primary Secondary
checkboxes as shown in the figure right. -] [Nore =]
. g ) g |500nsec 'l Bus Timing y
Then click the OK button and confirm o [T wmwmm'
with OK on the following window (see The Syt e A
[k | cocel | Hep | 5oftwmers | Temination

above). - Advanced ltems [ Teminate Read on EOS
[V System Controller [~ Assert REM when SC ™ SetEOI with EOS on'Wiite
[V Enable 4uto Polling [V Enable CIC Protocol [~ 8bit EDS Compare

|1Dsec "l 1/0 Timeout [V Send EQI at end of Wiite
Defaul | Parallel Poll Duration [0 Eosewe
8-18
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The configuration is finished now and the system starts the verification of the board driver
(see chapter 8.2.2.4).

Under some circumstances, the following window may appear.

Error starting NI-488.2 software
T : iguration utility i
The error statement shown on the message box Y el

in the figure right indicates that the software cannot be ‘Youneed to examine the evers logged by the NI-488.2
e

started. Press OK to close the window.

\tp:d NHSS.‘? grwtlll:ﬁhooﬁng\uﬁzard cah help you use the

Check whether your Interface Card is properly inserted reos T e

Riun the MI-488.2 Troubleshooting wizard from Measurement
. H and Automation Explarer, which is started from
and then repeat the configuration of the GPIB-PCI Bt Proramss Natianel Instruments NI-408.255E splore
GPIB. Start troubleshoating by selecting
d rive r Help>» Troubleshootings»MI-488. 2 Troubleshooting 'Wizard.

8.2.2.4 "NATIONAL INSTRUMENTS" GPIB PCI IEEE BOARD - VERIFICATION

After installing and configuring your GPIB-PCI driver, verify it now as shown below.

Y NI-488.2 Getting Started Wizard

Click ot the fallowing steps to use the NI-488.2 Software for Windows
with your GPIB instiuments:

Configure your GPIB interface

. . ’ v " h A d ¥, inztall.
> Point at Verify your hardware and software S -
Communicate with your mstrument
inStaIIation and CIICk Learn more about National | nstruments software

[T Do not show at Windows startup gt |

8-19
Thermo Finnigan

Issue 04/2002




MAT 253 OPERATING MANUAL 8

> The NI-488.2 Software, GPIB Hardware and GPIB ~ PRIERRT I

w* MI-488.2 Software Presence Verified

Interface(s) are successively being verified.

v GPIB Hardware Presence Venfied

A blue mark (v) indicates successful verification. A V" GPIB Inkeraces Sequentoly Vedfied

GPIB Name Interface T | Status |

red mark (x) indicates that verification failed. GFIBO FCIGPIE passed

If the red mark indicates that verification of your

GPIB interface failed, press Help and finally Retest.

Hip | Betest Ext

8.2.2.5 "NATIONAL INSTRUMENTS" GPIB PCI IEEE BOARD - VISA INSTALLATION

After having installed the NI-488.2 Software, the program "NI-Visa" will now be installed.

é Close all applications!

B windows Update

d Programs
ﬁ Documents
% settings
» Press the Start button on the taskbar. &) search

& Help

v v v w

&) Shut Down...
|AStart ‘ [

Run @]

[smoml Tyne the name of a program, folder, document, or
3 Internet resource, and Windows will open it for you.

Open: | =]

»> Press Browse.

Thermo Finnigan
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» At the "Look in" pulldown menu, select your CD

Lockin | ¥ N2 = & =H
drive [e.g. Ni4882 (F:)]. Py vz

ComponendwWorks Demo ) Mi-visa

Hid W Autof . exe
Instiument Diivess W Selun.exe
LebVIEW Demo by

» Select "SetupVisa.exe" and press Open (or double- Lablwindonvs Demo

click "SetupVisa.exe").

File pame:  [Setuphisa exe | Open |

Files of lype: I Programs 3 Cancel

Run 2] X]

[s==T  Type the name of a program, folder, or document, and
5 Windows will open it for youl.

Oper: IF:\S etupVisa exe ;I

» The path to "SetupVisa.exe" appears. Click OK. F Runing

18 HI-VISA 2.5 Setup

Welcome to the NI-VISA
2.5 Installer

Flezye, wall while the 'Wise Installaion Wizand®
epanes the Windows ratale:

» Wait, while the Installation program is being

prepared.

8 HI-VISA 2.5 Setup

Welcome to the NI-VISA
2.5 Installer
» You are reminded to close all applications.

It i streeaghy recommerded that yeu et all
W rarne befors uneing this Setup

To do so, if necessary, see how to exit Visa Setup.

Click Carel 1o qul Setup arwd chose any
peogpiams pou have raving. Clck Nextlo
continue with the Selup piogram .

Then press Next.

WARNING: This pragram is
Lo ard mbematicnal e

Unadherized reprod
Propiam. of any peition o In sevese
vl and crimnal penaltics

. and will be proz:
b the macdun ecterd possitle wder L

[Gen] _coe

8 — 21

Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL 8

8 HI-VISA 2.5 Setup

aﬂ?‘f""‘;‘: ::::::::.;ciiam Tnom the bultone below. ./_1
» If the Setup program detects previously installed NI- . rionbon (O K

Visa components, either add / remove some of them

or choose reinstall / reinstall mode. _ Bewes |
Feinstal |
Sekecl rervall mode |

| we Cancel

8 HI-VISA 2.5 Setup

Licenss Agrasmant 2 /‘1
Woumusl agiee wath the icense diuplaped bedow to proceed /- ]
-

> Read the Llcense Agreement Carer”y and C“Ck HATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT ._._|
MOTICE TO USER: THIS IS A CONTRACT. BEFORE YOU CLICK O
"Ag ree“ to proceed_ TEE "KGREF" BUTTON BEILOY .L\ED COMPLETE THE INSTALLATION

PROCES: AREFULLY READ THIS AGREENENT. BY ING THE

AGRECZNENT.
3 AGREEHENT
DITIONS, CLICK

"Disagree" would lead to exit Visa Setup.

0O NOT WISH TO BECOME A PARTY T
ALL OF ITS TERMS AND Ci

> The Installation program proposes a destination EEALE She —_—
folder for the NI-Visa Software (e.g. C:\VXlIpnp\). To -

Thee 'wise Instalisticn Wizerd vl intall the Fles for NIAISA 25 in the lolowing flder.

choose another folder, press the upper "Browse" ToE48 ko il EAr SeicheDiovee U s et sthr kb The

button. e |

In case of a previous NI-Visa installation, this button Ot ot et s vl o e o e lowng e
Toinatal into a diferent folder, cick the Biowse bulton, and select anathes foldes.

is disabled and the NI-Visa Software will be installed [ Natona v Sclware Foder

| C:AProgram Fles\Hational Instnuments',

in the proposed folder.

» 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.

822
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» Choose a folder (for the other NI Software). In the
"Folder Name" box, the respective path is displayed.
Press OK.

» To install all features select Complete
(recommended usually) and press Next or use
Custom (for advanced users) to install selected

features and press Next.

» To start installing the files press Next.

» Wait, while the initializing takes place.

Lockirc I_j Mational Inshumens j ggj

18 HI-VISA 2.5 Setup

Salact Installation Type
Select e desand mstallalion lype.

B Al application features wil be intallad
=N

g Usethixcoin n AP wou wark
0 nslalied and whete they val be installed. Recommended for
L g advanced usais.

< Back Hext> Cancel

18 HI-VISA 2.5 Setup

Start Installation /‘,-4_" g

Aue you ready to have the Wise Installason Wzad® begin the insal?

Press the Nest butban ba bagin or the Back buthon to resries ths installation
mficamation

18 HI-VISA 2.5 Setup

Updating System S
The leahaes you selecled e currertly being netalled /- -
-

Iritiskzing
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18 HI-VISA 2.5 Setup

Updating Systam

The leahaes you selecled e currertly being netalled

Copung new Fles
» Wait, while the files are being copied. e e

Sice: 57344

L_Cancel |

18 HI-VISA 2.5 Setup

NI-VISA 2.5 has been

successfully installed.
; '. & Fress the Finish button to et this instalaticn
> After NI-Visa has been successfully installed press y >

Finish.

)

{& Installer Information

to NI-VISA 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 manualy resta later

» Click Yes to reboot your system now.

8.2.3 INSTALLATION OF THE SOUND CARD DRIVER

The 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.
» Insert the sound card into slot #5.
» For the installation of the respective sound card driver, follow the instructions in the

manual of the sound card manufacturer.
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8.24 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.

» HP 6890 GC

» 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:
To install it insert the "Operating System Backup CD" and follow the steps below.

i Windows NT CD-HOM

»  Close the appearing box via the button (E) at the

top right corner.

BediRemove U531

Software

E WirZip
m Mew Office Document

ﬁ Open Office Document

|...T§,J Programs »

"% Documents L,
By setings
; @ Find
@ Help
] Bun..

LQ? Shut Down..

B9 Control Panel

> Press Start > Settings > Control Panel.

4| Windows NT Workstation
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> Double-click the Multimedia Icon.

» Click the Devices tab.

> Press the Add button.

» Select Unlisted or updated driver and click OK.

B9 Contiol Panel H[=] B3
Fie Edit View Help
= E 1% zi -
& U533 gl
Accessiblity  Add/Remove Congole Date/Time
Options Pragrams
) %
G
Find Fast Fonts GFIB-PC22 Irtermet
Options
3 N B
Modems Mouse
<] |
Changes mulimedia device settings.
Multimedia Properties HE
fudio | Video | MIDI | COMusic | Devieces |
Multimedia devices

B8, Mukimeda Diivers
i Audio Devices
MIDI Devices and Instuments
1] Mes Devices
sy Line [nput Devices
[-{2F; Media Conbrol Devices
[+ Video Compression Codecs
[=-24] Audio Compression Codecs
‘B Yideo Capturs Devices
‘}) Joystick Dewvees

Add.. [ Bemvel Eroperties |
0K |

Cancel | Sl

Add [2]x]

List of Drivers
Unlisted or Uipd.

(ML) CD Audio

[MCI) Microzoft Video for Windows
(MCI) Midi Sequences

Creative Labs Sound Blaster 1<, Pro, 16
Creative Sound Blaster 8WE32 MIDI Synth
Crystalw/are Audio Driver

D5P Group TrueSpeech(TM) Audio CODEC LI

Install Driver [ |
Inzert the disk with the unlisted, updated,

or vendor-provided driver in:

|-
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» Insert the "Operating System Backup CD" containing the Browse

driver - as was already recommended in Step 1. Type the
letter of your CD drive (e.g. e:\) and click Browse. 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\joystick\x86).

Click OK.

» Click OK.

» Select Analog Joystick Driver and click

OK.

» |If the required joystick.dll driver is already

installed:

Irigert the digk, with the unlisted, updated, or

vendor-provided diiver in:

Directanies:
e wdrvlibsmultimed'joystick 86
& el -] oK
2 Lo |
= multimed Carcel |

[ joystick

Drives:
| =0 & GATEWAYWNT = |

Install Driver

Inzert the disk with the unlisted, updated,
or vendor-provided driver in:

IE: drvlibsultimedjopstick \86%

press New to install a new driver, or press R

Current to use the current driver.

The required JOYSTICK.DLL driver is

already on the spstem. Do you want to

uze the current driver or install a new
driver?

Thermo Finnigan
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> Inboth cases, the box above appears.

The different settings determine the commu-
nication of Windows with the joystick(s).

If you are unsure of which settings to use,
keep the default settings.

Then click OK.

[l The settings below determine how Windows will communicate
l"s# with your jopstick(z). If vou are unsure of what settings to use,
keep the curent settings.

Use the following jovstick port: |m "l

(' There is one joystick plugged into this port
[T This joystick has a throttle or Z axis

[T This joystick has a rudder

(" There are bwo joysticks plugged inta this port

| 0K | Cancel

> Click Restart Now.

8.241 CALIBRATING THE JOYSTICK DRIVER

System Setting Change E3

The Analog Jopstick Driver diiver has been added.
For the new diiver to take effect, you must quit and

._"j ! 5 restart Windows NT.

Dort RestatNow | [ Biestart How ]

After the installation of the Joystick driver, it must now be calibrated and finally tested.

To calibrate it, follow the steps below.

> Press Start > Settings > Control Panel.

2 WirZip
) | New Dffice Document

Open Dffice Document

l:__:‘::] Programs

ﬁ Documents >

tation

(5
1 (75
3
Tal

|2] Printers
i Taskbar..

Windows NT Work
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29 Contiol Panel | _ (O] %]
File Edit Yiew Help
A
Accessibiity  Add/Remaove Caonsole
. . . Options Programs
» Double-click on the Joystick icon. .
= 5 4
=y =
Dial-Up Digplay Fird Fast
fMonitor
o] @y
o= )
Keyboard Livellpdate =
[Ehanges sallhgsfnrio}@igﬁ'dé;ﬁés. - i
Joystick Properties K E3

Joystick I

L} Current joystick:

» At Joystick Configuration, select the —Joystick configuration
. Joypstick selection:
Calibrate button. Lgﬁ |2-aHis, 2-button joystick Ll
An error message occurs, if the joystick is ™ Budder Coibrate . | Test. |
not correctly connected. ~ Jopstick roubleshooter
If powr joystick no longer works comectly with & game, click
Reset.
Reset |

| oK I Cancel Anpl)
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» To set the joystick's position, leave its handle
centered.

Then press one of the joystick's buttons.
Click Next.

» To set the joystick's motion range, move the
handle in complete circles several times.

Then press one of the joystick's buttons.

» The joystick has been calibrated successfully.

Click Finish to save your calibration settings.

> Test the calibration.

Joystick 1 Calibration

Calibration information
To set your joystick's center position, leave its handle centered,
and then press one of your joystick’s buttons.
+
Joyshick
Beck |0 Hest> | cancel
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 your joystick’s buttons.

Joyshick

| ¢ Back I Mext >

Cancel

Joystick 1 Calibration

Calibration information

r'ou have successhully calibrated your jovstick. To test your
jopstick’s calibration, click Test. To save your calibration settings,
click Finish.

Thermo Finnigan
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8.24.2 TESTING THE JOYSTICK'S CALIBRATION

» Press Start > Settings > Control Panel.

» Double-click on the Joystick icon.

E WirZip

@ New Office Document

q Open Dffice Document
=

4| Windows NT Workstation

£9 Control Panel _ (O] x|
File Edit Yiew Help

T & O

Accessibiity  Add/Remaove Caonsole

Options Programs
| —]
= % R
Dial-Up Digplay Fird Fast
fMonitor
(D)
|
Livellpdate =
218
|E}|anges settings for joystick devices. 7
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Joystick Properties K E3

Joystick I

L} Current joystick:

» At Joystick Configuration, select the Test —Joystick eanfiguration
Joypstick selection:

button. Lgﬁ |2-aHis, 2-button joystick Ll
An error message occurs, if the joystick is ™ Budder Coibrate . | Test. |
not correctly connected. ~ Jogstick boubleshooter

If powr joystick no longer works comectly with & game, click

Reset.

Reset |

| Ok I Cancel Anpl)

Joystick 1 Test 2] x|

— Position

To test pour jovstick’s calibration, move the jopstick.

» To test the Joystick's calibration, move the T
Joystick. |

Click OK.

Press one of the Joystick's buttons.

Joyshick

i~ Buttons
gl Press one of your joystick's buttons.

Button1  Button 2
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Joystick 1 Test 2] x|

— Position

To test pour jovstick’s calibration, move the jopstick.

» One of the fields is lighted red (e.g. "Button 1"). |
Press the other button. = :
Joyshick
: Buttons

gl Press one of your joystick's buttons.

Button1  Button 2

Joystick 1 Test [ 2] x|

— Position

To test pour jovstick’s calibration, move the jopstick.

» The other field is lighted red (e.g. "Button 2").
Press OK. |
+
Joyshick
: Buttons

gl Press one of your joystick's buttons.

Button1  Button 2

8.2.5 GC AND AUTOSAMPLER REQUIREMENTS

8.25.1 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
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8.25.2 TRACEGC

» 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

8.2.5.3 ANY OTHER "GENERIC" GC
» Gameport Interface (in the PC)
» Gameport cable from PC to any other "generic" GC (only Trigger Mode)

8.2.5.4 A200S OR PAL AUTOSAMPLER
» Serial cable from PC to A200S Autosampler - Default: COM 1
» 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 the table.

Part

Maintenance Operation

Frequency

Rotary pump

Check oil level

Exchange oll

Refer to manufacturer's in-

structions

Refer to manufacturer's in-

structions

Turbomolecular pump

Exchange oil reservoir

Refer to manufacturer's in-

structions
Refer to manufacturer's in-
structions
Compressed air service unit | Check oil level Monthly
Drain condensate and clean | If required

filter

Safety circuit

Check function

Every 6 months

8.3.1

BASIC RULES FOR CLEANING

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 be-

hind on the plate (preferable bend the plate to a concave shape). Allow the bath liquid to

evaporate. No residue should be left on the plate. Otherwise, change the bath liquid.

(Use slightly contaminated bath liquids for preliminarily washing severely contaminated

parts!).

Do not rinse with water if using volatile cleaning agents!
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Rinse with a lot of water if using cleaning agents in aqueous solution! Use warm water, finally
rinse with distilled (or de-ionized) water!
Dry the parts, which have been rinsed in water, well in a dust free area, preferably in a vac-
uum drying oven! In the case of drying ovens with forced air circulation, the air must be free
of dust. If necessary, wrap the parts loosely in tissue paper and place them in the oven.
Because contaminations on ceramic parts consist of evaporated-on metal layers, they cannot
be removed with volatile cleaning agents. For this reason, use a high percentage aqueous
solution of RBS 50 (Trade name of the firm Carl Roth, Karlsruhe).
The use of an ultrasonic bath increases the probability of a successful removal of the con-
taminations.
Even with RBS 50, a successful removal of contaminations from ceramic parts may not al-
ways 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 dia-
mond 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: 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 thor-
oughly wash your hands and remove any fat or grease from the fingertips with a solvent. The
parts should then be touched only with degreased fingertips.
In order to avoid any damage to the skin, rub the fingertips over with a fatty skin cream when

the work is completed!
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8.4 ANALYZER SYSTEM

This chapter contains drawings and spare part lists of the analyzer system. For the analyzer

control, see chapter 4.

Fig. 8 -1 Basic Unit (Part No. 113 6000)

Pos. 7 not shown

r
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No. Qty. Designation Part No.
lon source with flange
1 1 (see chapter 8.6) 113 1480
Analyzer head
2 1 (see chapter 8.4) 113 1460
3 1 Flight tube 114 1700
4 1 Electro magnet 114 2490
5 1 HD measuring equipment 114 8100
6 1 Multi collector system 113 6010
v 1 Vacuum system i
(see chapter 8.5)
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Fig.: 8-2 Analyzer Head (Part No.: 113 1460)

I6;17;18;18 7
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No. Qty. Designation Part No
1 1 Analyzer housing 113 1470
2 1 Source carrier 100 3540
3 1 Angle 111 8480
4 1 Entrance plate 100 3670
5 1 Nipple 100 3590
7 1 Gas inlet 111 3980
8 2 Heater 079 2990
9 1 Adapter 100 3570
10 1 Spacer ring, NW 32 095 1170
11 1 Gasket, gold; 49,5 NW 32 055 1700
12 8 Screw, M 6x25 DIN 933 A4 045 4380
13 8 Washer, 6,4 DIN 125 A2 047 0060
14 1 Spacer ring, NW 25 095 1250
15 1 Gasket, gold; 38 054 5270
16 8 Screw, M 5x20 DIN933 A4 045 4500
17 8 Washer; 5,3 DIN125 - 1.4301 047 0060
18 1 Spacer, NW 6 095 1600
19 1 Gasket, gold; 11,5 NW 6 055 1240
20 4 Screw, M 4x10 064 3010
21 2 Washer; 3,2 DIN 125 A4 047 0030
23 2 Screw, M 3x6 DIN 84 A4 045 0750
25 12 Washer; 8,4 DIN 125 A2 047 0070
28 1 Pin, 3x10 DIN7 A4 048 0110
29 1 Pin, 2x8 DIN7 A4 048 0050
30 1 Spacer ring, NW 100 095 1380
31 1 Gasket, gold; 117,5 NW 100 055 1600
32 12 Screw, M 8x35 DIN 931 A4 045 4400
34 1 Variable ion source conductance 055 9900
36 1 Flange sealing, DN 63 069 3220
37 1 Flange sealing, DN 100 056 9119
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8.5 VACUUM SYSTEM
This chapter contains remarks, drawings and spare part lists for the vacuum system.
8.5.1 GENERAL REMARKS

The final pressure should be checked daily. About 24 hours after start, without sample inflow

the pressure should be in the 10 mbar range.

The main reasons of troubles with the vacuum system are leaks and contaminations:

Leaks may be caused:

» If flange connections and sealings are not properly treated during service operations.

» Accidentally during cooling down periods after baking.

» If heavily treated sealing components are worn out.

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 use of improper elastomer gaskets especially when operated at elevated tempera-
tures. We recommended ordering spare gaskets from Thermo Finnigan MAT only.

» By introducing solvents which had not been removed carefully after cleaning.

For distinguishing, whether elevated pressures are caused by leaks or by contamination, take

a background spectrum.

WARNING: Never use silicon oils or silicon greases! Silicon layers lead to surface

charges and are difficult to eliminate!

8.5.1.1 FLANGES WITH METAL GASKETS

Before mounting the flange connection, make sure that the sealing surface of the flanges are

clean and that the gaskets are clean and intact.
Afterwards put the spacer ring onto the protruding edge of the flange, place the metal gasket

inside the spacer ring and insert the counter flange into the spacer ring. Make sure, that the
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flanges are not canted, that flanges and spacer ring are centered in the right way and have
equal distances. Then insert and manually tighten the screw. Afterwards use a wrench and
tighten the screw crosswise within at least two procedures. Check, that flanges and spacer
ring have equal distances. Stop tightening, when the flanges touch the spacer ring.

If using the metal gaskets for more than one time, do not take off the gasket from the spacer
ring. Make sure that the gaskets are not damaged. Note that the probability for leakage in-

creases with increasing use.

Note: Do not re-use a baked metal gasket.

8.5.1.2 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 recommended to order spare gaskets from
Thermo Finnigan MAT only.

Before using the gasket, make sure that the gasket and the sealing surfaces are clean and
that the gasket surfaces are not injured. For Cleaning, wipe the gasket with clean paper. Do
not use vacuum grease, and do not clean Viton gaskets with solvents.

Note that Viton must not be operated at temperatures above 1500 °C.

8.5.1.3 PVC-HOSES OF FORE VACUUM LINES

If the hoses are contaminated by fore pump oil, replace with new hoses. Never clean PVC

hoses with solvents.
Note that PVC-hoses are sensitive to elevated temperatures. Therefore, make sure that

these hoses do not contact hot parts.

8.5.1.4 CLEANING THE VACUUM COMPONENTS

Cleaning the parts of the high vacuum regions is described in section 8.6 (ion source).

For cleaning parts of the vacuum region, many different methods are known.
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The best cleaning is obtained when using a hot ultra sonic bath.

The following recommendations should be observed:

>

YV V VYV V

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).

8.5.1.5 LEAK DETECTION

Two different methods are recommended:

1.

Mass spectrometric leak detection can be applied if the leak permits mass spectrometer
operation (pressure < 6 x 10™ mbar). Use a container with suitable leak detection gas
(e.g. argon). Connect the reducing valve to a PVC hose and the open end of the hose to a
fine capillary (e.g. glass or metal tubing). Set the mass spectrometer to the argon peak
(m/z=40) and blow a fine argon beam onto those parts, where leaks are suspected. The
argon peak will rise when the leak has been detected.

Note that at small leaks (creeping leaks) it might last a certain time until the test gas has
entered the vacuum system. In case of very small leaks, it might be necessary to enclose
the suspicious part with a plastic sheet, to fill the plastic sheet with testing gas and to wait
for peak rising.

If the instrument is equipped with the HD collector, helium may be used as the test gas. In
this case, set the analyzer system to mass 4.

For leak detection in the forevacuum section, or if the pressure is too high for mass spec-
trometer operation, proceed as follows:

Use a small washing bottle with ethanol and spray a fine ethanol beam onto those con-
nections where a leak is suspected. When hitting the leak, the pressure, after a short time
of delay, will decrease at first and afterwards will increase rapidly. Use the ion gauge for

pressure reading.

Warning: Ethanol vapors are explosive. Do not smoke or handle with open fire dur-

ing leak detection. After leak detection, ventilate the laboratory carefully.
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8.5.1.6 ION GAUGE

The ion gauge is used for vacuum protection. As soon as the filament (cathode) of the ion
gauge is burnt out, the vacuum protected part of the mass spectrometer is turned off auto-
matically.

In this case, replace the ion gauge tube with a new one. When replacing the ion gauge tube,
take care that the filament is placed in the downward direction. Otherwise a short circuit may
occur.

A general description of cleaning, generally used parts, expendable materials and tools is

given in chapter 8.3.1.
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8.5.2 PUMPING SYSTEM

Fig.: 8-3 Pumping Scheme
HV Waste

5 Line
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No. Qty. Designation Part No
1 1 Fore vacuum pump, DUO 005 109 7510
2 1 Vacuum gauge, Pirani 102 7320
3 1 Connection cable for pos. 2 103 9280
4 1 Turbomolecular pump, TMH 262 114 1600
5 1 Vacuum gauge, Penning 111 8320
6 1 Air cooling f. pos. 4 069 4150
8 1 Vent valve 108 4890
9 3 Centering ring, NW 16/10 052 2200
10 7 Clamping ring, NW 10/16 KF 052 1830
11 1 Blind flange 052 2090
12 1 Cross piece 100 3780
13 1 Hose 069 1290
14 1 Line 102 9540
15 1 Hose clamp 037 0190
16 2 T piece 095 3460
17 2 Hose 052 2110
18 4 Centering ring 052 2140
19 5m Hose: 7 x 3.0, PVC 0690230
20 Hose, 13 x 3.5 0690720
21 1 T piece, 8 mm 052 0350
22 4 Centering ring 052 2170
23 2 Hose clamp 051 2344
24 4 Clamping ring 052 1560
25 4 Centering ring 052 2150
26 1 Flange 108 7620
27 1 Flange 065 2620
28 1 Edge sealing 069 3220
29 16 Clamping screw 102 8380
30 2 Edge sealing 056 9110
31 2 Fore vacuum pump, DUO 2.5 109 5950
32 1 Turbomolecular pump TMH 071 P 114 1500

8 —46

Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL 8

Fig. 8 -4:  Differential Pumping System (Part No.: 111 1121)

SectionA-B 1.7 10:20

1 15,16 | @l“\ %T“:

12
No. Qty. Designation Part No.
Turbo molecular pump

1 1 TMH 071 P 114 1500
1 Air cooling for pos. 1 079 2900

9 1 Differential pressure plate 100 3710
10 1 Sealing centering ring: NW 32/40, 055 2940

aluminum

11 1 Metal hose, KF NW 16 x 500 053 4500
12 2 Clamping ring, NW 10 /16 KF 052 1830
13 2 Centering ring, NW 16/10 052 2200
15 2 Screw; M 2 x 4, DIN 84 045 0690
16 2 Washer; 2,5 DIN 125 047 0090
20 1 Clamping ring 047 2510
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8.6 ION SOURCE

The following chapter describes the ion source connections, the removal and the insertion of
the ion source, the replacement of the filament, the disassembling of the ion source, the
cleaning procedure and the reassembly of the ion source.

The exploding views and the spare parts lists indicate the location and the ordering numbers

of the different ion source parts.

8.6.1 REMOVAL OF THE ION SOURCE

1. Pull out the ion source plug on the ion source flange.

2. Unscrew the 12 bolts of the ion source flange and remove the ion source carefully, with-
out knocking against the ion source housing.

3. 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 par-

ticles from entering the ion source chamber.

8.6.2 REINSTALLATION OF THE ION SOURCE
When the ion source section has been baked repeatedly or for a longer period at maximum

baking temperature, a new gold wire gasket must be used. In case of no baking or baking at

moderate temperature the gasket can be used repeatedly, provided it has not been damaged

during removal.

1. Inspect the gasket carefully for absence of scratches and lint.

2. Place the spacer ring (see fig. 8 - 8, pos. 5) on the flange of the analyzer head and insert
the gasket (pos. 4). Insert the source, with the inlet line connector upside, into the ana-
lyzer head. Take care that the pin in the flange points upwards. Engage this pin with the
hole of the analyzer housing. When inserted, ion source flange and making flange should
be aligned in parallel.

3. Press the ion source in the direction of the analyzer and tighten the screws hand tight.
Check for short circuits. Afterwards use a wrench and tighten the screws crosswise within
at least two procedures. Check, that flanges and spacer ring are equally spaced. Do not

proceed tightening if the flanges touch the spacer ring!
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8.6.3  EXCHANGE OF THE CATHODE UNIT

NOTE: Use lint-free gloves and clean tools for the exchange.

1. Remove the ion source as described in chapter 8.6.1.

2. Unscrew the supply line K connecting plug (see fig. 8 - 6).

3. Unscrew the two cylinder screws (pos. 6, see fig. 8 - 11) and take off the magnet and the
cathode (pos. 7).

4. Insert a new cathode and the magnet.

5. Reconnect the supply lines.

6. Perform the source check as described in chapter 8.6.7.

7. Reinstall the ion source as described in chapter 8.6.2.

8.6.4 DISASSEMBLY OF THE ION SOURCE

1.

o & 0N

Preparing the disassembly:

a. Use a table with clean and smooth surface.

b. Put a white and clean paper onto this table.

c. Prepare receptacles for the small ion source parts. Separate metal and ceramic parts.
Remove the ion source as described in chapter 8.6.1.

Remove the cathode as described in chapter 8.6.3.

Remove the electron collector (pos.10) and the magnet (pos. 8, see fig. 8 - 11).

Pull off carefully the connector from the ion source and bend the lead wires somewhat
apart. Take care not to alter the curved shape of the lead wires as this facilitates correct
reconnection.

If not necessary, do not pull off the lead wires from the feedthrough connectors of the
flange. This will save time and will ease the later assembly.

Unscrew the cylinder head screws (pos.1, see fig. 8 - 8) and remove the ion source from
its supporting rods.

Unscrew the screws (pos. 19) and take off carefully the spacing piece (pos. 15). Pull out
the ceramic tube (pos. 22) (see fig. 8 - 10).

Slacken the four threaded sleeves (pos. 1) (see fig. 8 - 10).
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10. Pull out the four cylinder pins (pos. 5) (see fig. 8 - 11), which fix the other end of the ce-
ramic rods (pos. 2, see fig. 8 - 10) to the ionization housing (pos. 4).
11.Remove the ionization housing (pos. 4) from the ceramic rods.

12.Remove all plates from the ceramic rods.

NOTE: Remove the plates without tilting them. If the plates are tilted, it is very dif-

ficult to remove them. It also gives rise to metal abrasion on the ceramic
rods, which causes leakage currents between the plates. There is also the

danger that the ceramic rods will break.

13.Unscrew the cylinder screws (pos.9); remove the slit (pos.13) from the ion source base

(pos.6, see fig. 8 - 9).

8.6.5 CLEANING THE ION SOURCE PARTS
8.6.5.1 CLEANING THE METALLIC PARTS

Grind all contaminated and discolored metal parts with fine emery paper (use 360 grain or

finer).

A chemical cleaning as described in the following must follow the mechanical cleaning de-
scribed above.

For chemical cleaning, distinguish between the different types of metallic parts:

All parts must be cleaned within a grease-dissolving bath (e.g. cyclohexane). Use a bath
temperature of about 60 °C. An ultrasonic bath will improve and accelerate the cleaning pro-

cedure.

CAUTION: Do not use ultrasonic when cleaning the ion source magnets! The basic
rules for cleaning are described in chapter 8.3.1. The cleaning described
there will be sufficient for all parts with minor contamination, which are
out of the ion and the electron paths. Afterwards all parts made of
stainless steel should be cleaned in a 30% RBS solution at 60 °C for about
1 or 2 hours. Before drying, the RBS cleaned parts must be thoroughly
rinsed twice within distilled water at 60 - 70 °C. Additionally see for the

basic rules of cleaning in chapter 8.3.1.
8 — 50
Thermo Finnigan
Issue 04/2002



MAT 253 OPERATING MANUAL 8

CAUTION: The following parts must not be cleaned in RBS:
- Parts, which are not made of stainless steel.
- The ion source magnets.

These parts must be cleaned with cyclohexane as described above.

After cleaning in RBS and in distilled water, the parts should be dried chemically within a
Freon bath or pure alcohol.

After chemical drying, the parts should be additionally dried by a fan or a drying oven to
eliminate solvent residuals.

8.6.5.2 CLEANING THE CERAMIC INSULATORS

Use a clean diamond file for eliminating metal abrasion and evaporated films. Use this

method only for cleaning the ceramic insulator of the cathode and the electron collector.
Heavily contaminated ceramic parts may be cleaned later in RBS solution (do not use RBS
for the cathode and the electron collector).

Anneal the ceramic spacer rings to soft red heat. Use a propane/oxygen flame or a muffle

furnace for annealing (maximum temperature: 800 - 1000 °C).

CAUTION: At too high temperature (white heat) the parts may be deformed!
Do not anneal ceramic parts containing metal connections like the ce-
ramic rods!

Do not touch annealed parts with bare fingers and prevent wetting!

8.6.6 ASSEMBLING THE ION SOURCE

Touch the ion source parts with clean, lint-free gloves only. Use clean tools only!

Before assembling the ion source, arrange the parts and the tools in a clear manner on white

clean paper.

1. Assemble the ion source base according to fig. 8 - 9.

2. Loosely screw on the threaded sleeves (see fig. 8 - 10, pos. 1) to the ceramic rods and
insert the rods from the lower side into the ion source base plate.

3. Pass the four ceramic rods (pos. 2) through the hoes of the ion source base (pos. 5) such

that the punched numbers are visible from above.
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4. Afterwards insert the spacer tubes, the ion source plates and ionization housing to the ce-

ramic rods as shown in fig. 8 - 10 and 8 - 11.

o Insert the parts carefully

o Avoid metallic abrasion

o Spacer rings and plates must fit tightly together

o The base plate, the plates and the ionization housing are numbered. The numbers
must be arranged with ascending sequence and in the same direction.

5. Turn the four ceramic rods (fig. 8 - 10, pos. 2, see) such that the slot grinded into their up-
per end is aligned with the boreholes in the ionization housing (fig. 8 - 11, pos. 4), allow-
ing the four pins (pos. 5) to be pushed in smoothly.

Tighten the four threaded sleeves carefully with the special tool contained in the instru-
ment tool kit as fast as it is necessary to have the parts of the ion source clamped firmly
together.

6. Insert the bush (fig. 8 - 10, pos. 21) into the support (pos. 18). Position the convex surface
as shown on fig. 8 - 10.

7. Slip the spring (pos. 17) over the bush (pos. 21) and then fasten the spring (pos. 17) to
the support (pos. 18) with the screws (pos. 20) and nuts (pos. 16).

8. Insert the tube (pos. 22) into the bush (pos. 21).

9. Mount the support (pos. 18) and the spacing piece (pos. 15) with the cylinder screw
(pos. 19) to the ion source base (pos. 5).

10. Assemble the parts of the electron collector pos. 11 to 15 (see fig. 8 - 11).

11. Attach the rod magnets (pos. 8) together with the electron collector resp. the filament
(pos. 7) with the cylinder screw pos. 17 and 7. Pay attention to correct polarity!

12.Screw on the four threaded rods (fig. 8 - 12, pos. 2) into the ion source base.

13.Slip the parts pos. 3 to 7 onto the threaded rods (pos. 2) and screw on the nuts (pos. 8)
(see fig. 8 - 12).

14.The ion source now must have its correct height. The distance between the base plate
and the middle of the bush part must be 60 £ 0.1 mm.

15.Connect the ion source connection leads to the pins of the source (see fig. 8 - 6). The

plugs must fit tightly onto the pins. If necessary, compress the plugs a little.
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16. Connect the ion source connection leads (if they had been disconnected) to the

feedthroughs of the ion source flange (see fig. 8 - 5).
NOTE: Hold the pins of the feedthroughs with small pliers while inserting the plugs.

CAUTION: The feedthroughs contain delicate ceramics. Do not break!

8.6.7 CHECKING THE ION SOURCE

Carefully check the position of the connection wires. The wires must not:

» contact each other,

» contact the ionization housing or the ion source plates,

» contact the inner walls of the analyzer head after insertion. To avoid this contact, the
wires must be inside a virtual cylinder, which is defined by the central axis of the support-
ing rods.

Use an ohmmeter and check the connection between the pins of the ion source socket and

the ion source electrodes. The schematic diagram for the ion source connection is shown in

fig. 8 - 6.

Check the filament of the cathode unit: The resistance between pin +K and -K source socket

must be about 0.1 Q.

The insulation resistance of the ion source plates, with respect to each other and to ground

must exceed 10 Q (unless these are interconnected internally).

NOTES: The insulation resistances may be decreased by humidity. In this case,
the resistance increases as soon as the ion source is evacuated and
warmed up.

If no ohmmeter is available for measuring such high resistances, at least
check the source for short circuits.
Check the gasket and the sealing surfaces of the ion source flange before

inserting the ion source into the analyzer head.
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8.6.8 PARTS OF THE ION SOURCE
Fig. 8 -5: Source Feedthroughs

Feedthrough, view from ion source

(from inside)

Feedthrough, view towards ion source

(from outside)
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Fig. 8 - 6: Connection Schematics of the lon Source
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Fig. 8 - 7:
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No. Qty. Designation
1 1 Wiring connection
Electron collector
o 1 Wiring connection
lonization housing
3 1 Wiring connection
Extraction plate
5 ’ Wiring connection
Shield
6 1 Wiring connection
Lens, left
7 , Wiring connection
Lens, right
Wiring connection
8 1
R - plate
9 1 Wiring connection
Z - deflection, above
10 1 Wiring connection
Z - deflection, below
Wiring connection
11 1 .
Einzel lens
11a ’ Wiring connection
Einzel lens
12 ’ wiring connection
Einzel lens
122 , erlng connection
Einzel lens
Wiring connection
16 1 )
grounding plate
1 Bush
b 1 Bush with ring
c 1 Wire, nickel 0,8
(specify length required)
NOTE: Drawings on page 8-56 do not scale. All dimensions are in mm.
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Fig. 8 -8: lon Source with Flange (Art. No.: 113 1480)
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No. Qty Designation Part No.
1 2 Cylinder screw, stainless steel 045 0780
2 2 Compression spring 043 0570
3 1 see filg.nSS? grt%eé -12 1131490

1 Gasket; gold, DN 100 055 1600
1 Spacer ring, DN 100 095 1380

Feedthrough flange,
with pos. 1, 2,4, 5, 7to 10

7 13 Washer; stainless steel, 1.D. 8.4 047 0070

Hexagonal screw;

046 9080

8 13 stainless steel, M 8x 35 0454400
9 3 Cylinder screw; stainless steel, M 3 x 6 045 0750
10 2 Cylinder screw; stainless steel, M 4 x 12 045 0810
11 2 Washer; stainless steel, I.D. 4.3 047 0940
12 34 Threaded pin 045 2330
13 17 Clamp 032 1560
14 1 Connection cable with plug 101 5650
15 2 Cylinder screw; stainless steel, M 2 x 6 045 0710
16 2 Washer; stainless steel, |1.D. 2.2 047 0010
17 1 suppﬁ(ia”dcgg ?r?; ?neter 034 0330
18 - Wiring connections, see figure 8 - 7 114 7580
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Fig. 8 -9: lon Source Base
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No. Qty. Designation Part No.
1 2 Contact screw 043 9760
2 2 Connection lug with pin 050 5990
3 4 Spacer tube; ceramic, 6 x 4.2 x 4 056 0780
4 2 Supporting tube 016 8170
5 2 Cylinder screw; 045 0750
stainless steel, M 3 x 6
1 lon source base 043 9600
2 Cylinder pin; 048 0360
stainless steel, 2 x 18 long
1 Cylinder pin; 2 x 4 long 048 0350
2 Cylinder screw; 045 0690
stainless steel, M 2 x 4
10 2 Spacer tube; ceramic, 4 x 2.1 x 10 056 0570
11 2 Washer; stainless steel, 1.D. 2.5 047 0090
12 2 Nut; stainless steel, M 2 046 0060
13 1 Slit, 0.5 mm 043 9550
8 — 61

Thermo Finnigan
Issue 04/2002




MAT 253 OPERATING MANUAL 8

Fig. 8 -10: lon Source, Lower Part
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No. Qty. Designation Part No.
1 4 Threaded sleeve; stainless steel, M 8 x 0.5 091 0450
2 4 Rod; ceramic, length 69.5 043 9530
3 4 Washer; stainless steel, 044 6150
4 4 Compression spring 043 0680
5 1 lon source base -

6 1 Spacer tube with slide 079 4750
7 2 Grounding plate 043 9640
8 4 Spacer tube; quartz glass, 35.6 x 30 x 5 078 3920
9 1 Plate, z - deflection 043 9650

10 1 Plate, r - deflection 043 9620
11 1 Spacer tube; quartz glass, 35.6 x 30 x 10 078 3910
12 1 Lens 043 9540
13 1 Shield 043 9630

14* 2 Spacer tube; quartz glass, 35.6 x 30 x 2 078 3930
15 1 Holding block 043 9720
16 2 Nut; stainless steel, M 2 046 0060
17 1 Spring plate 044 6300
18 1 Support, stainless steel 043 9710
19 2 Cylinder screw; stainless steel, M 2 x 16 045 5400
20 2 Cylinder screw, M 2 x 8 045 0720
21 1 Bush, stainless steel 043 9700
22 1 Tube; quartz glass, length 23 cm 078 3900

ATTENTION: Open the spacer tube (Pos. 6) for SO, operation!
NOTE: The parts marked with an asterisk (*) frequently break. It is recom-

mended to provide for replacements before the source is opened.
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Fig. 8 -11: lon Source, Upper Part
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No. Qty. Designation Part No.
1 1 Extraction plate 043 9610
2" 1 Spacer tube; 078 3930

quartz glass, 35.6 x 30 x 2
3 1 Cover plate 043 9680
lonization housing 113 5710
4 Cylinder pin; 015 6600
stainless steel, 2 x 12
6 2 Cylinder screw; 045 0710
stainless steel, M 2 x 6
7" 1 Cathode unit (Filament), 067 2460
tungsten wire
1 Source magnet (one pair) 044 8030
1 Magnet support 043 9820
10 1 Electron collector 043 9790
with pos. no. 11 to 15

11 1 Collector (Trap) 043 9810

12* 2 Spacer tube; 056 1180

ceramic, 3.9x2.2x2

13 1 Collector plate 043 9800
14 1 Connection lug 111 9260
15 1 Nut; stainless steel, M 2 046 0060
16 2 Spacer tube, stainless steel 043 9490
17 2 Cylinder screw; 045 0720

stainless steel, M 2 x 8
NOTE: The parts marked with an asterisk (*) frequently break. It is recom-

mended to provide for replacements before the source is opened.
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Fig. 8 -12: lon Source with Grounding Plates
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No. Qty. Designation Part No.
1 1 lon source -
4 Rod, stainless steel 043 9770
2 Grounding plate 043 9660
4* 4 Spacer tube; ceramic, 4 x2.1x 8 056 0760
5* 8 Spacer tube; ceramic, 6 x 4.2 x 4 056 0780
1 Einzel lens 043 9670
4 Washer; stainless steel, I.D. 2.5 044 6150
8 4 Nut; stainless steel, M 2 046 0060
NOTE The parts marked with an asterisk (*) frequently break. It is recom-

mended to provide for replacements before the source is opened.
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Fig. 8 -13: Connection Scheme for Lamps
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NOTE: Drawings do not scale. All dimensions are in mm.
Pos. No. Qty. Designation Part No.
1 3 Terminal, female 14 long 032 1280
2 100 cm Wire: 0.5 thick, Ni 062 0500
3 4 Capillary tube, 0.5 x 6 mm 060 5560
4 4 Wrap connection 113 2140
6 1 Connection lines, 114 7320
see above
7 2 Halogen lamp 10 W, 12 V 108 5040
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8.7 INLET SYSTEMS

Fig. 8 -15: Compressed Air Supply (Part No. 108 2520)

//
O O O O

compressed air generaflion S
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 108 3241
manifold card
Accessory
2 Swivel joint 052 1730
1 Quick connection 052 1620
6m Hose 069 0740
4 Screw 045 2130
4 Washer 047 0050
11 Sealing ring 050 5260
5 Blind stopper 052 1950
4 Coupling compl. 067 4652
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Fig. 8 -16: Basic Module Changeover (Part No. 108 2630)

1;2
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| o : 0
r==lle | G\
/ | f g a d
3;4 Valve unit, pos. 2
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
i 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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Fig. 8 -17: Variable Volume (Part No. 108 2681)
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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 Oring 055 3180
7 1 Limit stop 070 3610
8 1 Bellows unit, small 070 3310
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Fig. 8 -18: Micro Volume (Part No. 108 2900)
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Pos. No. Qty. Designation Part No.
2 1 Valve 106 8970
3 1 Cold finger; CO2 078 3330
4 1 Cold finger; N» 078 3340
5 1 Cooling plate; CO, 041 2300
6 1 Cooling plate; N> 058 3290
7 1 Capillary tube, heatable 067 1182
8 1 Gasket; gold, 6.3 055 1010

8-73

Thermo Finnigan
Issue 04/2002




MAT 253 OPERATING MANUAL 8

Fig. 8 -19: Pumping Unit (Part No. 108 3300)
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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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Fig. 8 -20: Multiport Module (Part No. 108 3200)

Pos. 2 and 7 are not shown

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
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Fig. 8-21:  Tube Cracker (Part No. 108 2840)
¢.
= ;
Pos. 2 is not shown
Pos. No. Qty. Designation Part No.
1 3 Manifold Card 109 7750
2 5m Silicon hose 101 5830
3 2 O ring 055 2180
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8.71 AUTOCOOL
Fig. 8 -22: Autocool (Part No. 049 3661)

|
FITTTTR T 7 7 d

Pos. 16 is not shown

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
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 LN, 041 4130
1 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 f. trap 025 3791
17 1 Container 751, f. LN, 079 4700
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8.7.2 ACCESSORIES

Fig. 8 -23: Accessories

2
i}
\\
1 3
N
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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Technical information contained in this publication is for reference purposes only and is
subject to change without notice. Every effort has been made to supply complete and
accurate information; however, Thermo Finnigan assumes no responsibility and will not be
liable for any errors, omissions, damage, or loss that might result from any use of this
manual or the information contained therein (even if this information is properly followed
and problems still arise).

This publication is not part of the Agreement of Sale between Thermo Finnigan and the
purchaser of a MAT 253 system. In the event of any conflict between the provisions of this
document and those contained in Thermo Finnigan's Terms and Conditions, the provisions
of the Terms and Conditions shall govern.

Reference to System Configurations and Specifications supersede all previous information
and are subject to revision without notice.
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