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ISODAT NT INSTALLATION 1

1.1

INTRODUCTION

ISODAT NT is a software suite for system control, data acquisition and data evaluation that is

an integral part of the system architecture.

System control

All aspects of the mass spectrometer are controlled by software, including ion
generation, mass separation and ion detection. Control of the ion source allows
manual tuning, auto tuning, as well as storage and retrieval of ion source parameters.
Different system configurations representing different analytical setups can be stored

and retrieved. Up to eight simultaneous data acquisition streams are supported.

Automation
The system is designed to fully automatically execute pre-defined procedures and run

sequences of analyses, including customized reporting.

Open architecture

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

developed for customized applications.

Data evaluation and display
ISODAT NT provides a comprehensive set of customizable data evaluation routines.
Standard report forms are provided according to the application. In addition, reports

can be easily customized using ISODAT NT's Result Workshop.

1-1
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ISODAT NT INSTALLATION 1

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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ISODAT NT INSTALLATION 1

1.2 INSTALLATION OF BOARD DRIVERS
The following pages contain descriptions for the installation of drivers for the various

extension boards of the computer.
1.2.1 "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.

é Close all other applications! Otherwise, an error message might occur.

A 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.

» If Auto Run is deactivated on your computer, press the Start ® windows Update

button and then Run. & Programs
“J Documents
5 Settings
‘ED Search

& Help

vy v v w

&) Shut Down...
|AStart ‘ |

Run @]

[smoml Tyne the name of a program, folder, document, or
5 Internet resource, and Windows will open it for you.

Open: =]
» Click Browse. |

Thermo Finnigan
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ISODAT NT INSTALLATION 1

» Select your CD drive e.g. Browse (7] ]
E:\Vscomdriver. From the Files of Lookin: | Vscomdiver (E:] = Eﬂ
type pulldown menu choose Al Files |y S
(“%. Click the file Start.htmland then [T 5o
Open (or double-click Start.html). ﬂﬁ,fizk Evs.mmnmlcn

File name: ]Start.html | Open |
Files of type:  [41l Files (=) | Cancel |

Run EHE
Type the name of a pragram, folder, or document, and
> Press OK. 5 Windows will open it for vou.
Open: |E:\‘31art. hitrel El
¥ Funin Separate Memory Space

Cancel | Browse... |

[©)] DemoShield is initializing. .
» Wait, while the DemoShield is initializing. [ =1 Please wait one moment.

| brainboxes
B MANUALS
B DATASHEETS

» On the Installation Screen, click Software. B SOETWARE

B PROGRAMMING

W NEWS
= ouIT S

Windows
2000
Serial Products

I et T 0 N BB
Version 3.9 September 2000

1-4
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» Press Current.

» Click Windows NT.

> Press Install.

 Toraint

B MANUALS
B DATASHEETS
B SOFTWARE

M Current B Beta B Archive

B PROGRAMMING
W NEwWS
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

B pos
H Windows 3.x

m Windows 9x &
- Windows NT
s Instail

ﬂ Windows 2000 o
B utitities

Ju:|
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ISODAT NT INSTALLATION 1

> Wait, while Setup is preparing the InstallShield® o] St e

Wizard.

ok vk 111 e
| B ot
L, st the el on s st 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

» Carefully read the instructions about closing all c%, isicoms to e Sedal Sok s fot WHNTIVA 1)

Setup program. This program will install Serial
Solutions o WirNT [v4.10) on your computer.

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

. t described belOW) irternational treaties.

version, continue as ' Unautherized reproduction or distribution of this program, or any

portion of it, may resul in severe civil and I'.‘l'ill'l:!d penalties, and

wil be prozecuted to the masamum extent possible undes law.

Cancel

» Wait, while Setup is copying the files.

1-6
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ISODAT NT INSTALLATION 1

» Serial Solutions for Win NT has been

installed on your computer.

» Click Finish to complete Setup.

> Press the House button.

» Click Quit. Then reboot your system.

Setup has finished installing Serial Solutions for WinNT (v4.10)
0N PoLr computer,

The Serial Solutions driver has been stated.

Click Finizh to complete Setup.

SEmAL soLUTIoNS |

B8 pos
“ Windows 3.x

m Windows 9x 0\
- Windows NT
B8 windows zooo

B osz D_
B utinities

1]

B MANUALS
B DATASHEETS
B SOFTWARE
B PROGRAMMING
W NEWS
o auIr
Serial Products

[ e T 0 S0
Version 3.9 September 2000
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ISODAT NT INSTALLATION 1

1.2.1.1 REINSTALLING A PREVIOUSLY INSTALLED SERIAL SOLUTIONS DRIVER

> "Serial Solutions" Setup has detected a
previously installed version. B o o dicps i found on your spstem. Which
" Update Previous Installation
» Choose Re-install. & Foinsal S

Aestarting Windows

“ow must reboot your machine to complete 53Nt nstallation

» Select Yes, | want to restart my computer now

and press OK to reboot. 7 Yes.] want o restart my computer now]
" No, | vall restait my compuler laler.
é 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

1.2.2 INSTALLING IEEE INTERFACE BOARD DRIVERS

Some peripherals (e.g. equilibration unit, carbonate device) require the installation of an IEEE

board in the computer. The installation of the driver for this board is described on the

following pages.

1-8
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ISODAT NT INSTALLATION 1

1.2.21 "NATIONAL INSTRUMENTS" GPIB PCI IEEE BOARD - INSTALLATION

é Install the driver from the “National Instruments™ NI 488.2 CD shipped with
your system.
ﬁ 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

(turning 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.

Thermo Finnigan
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ISODAT NT INSTALLATION 1

» Click Next.

» Carefully read the "National Instruments" Software

License Agreement. To continue press Yes.

» Take your registration decision. Then press Next.

15 NI-400.2 For Windows

Welcame 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 — //‘f E
e
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.

=
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 |

1-10
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ISODAT NT INSTALLATION 1

» To select the destination directory, either accept the
proposed path and press Next or select another one

by the Browse button.

» If you pressed the Browse button, a box appears.
From the Location of folder pulldown menu,
choose the alternative destination folder. Note the
according entry in the Selected Path box. Finally,
press OK.

» Select the Installation type.
Typical is recommended for most users, while
Custom is recommended for advanced users.

Finally, press Next.

» The NI-488.2 software is now ready to be installed.

To begin the Installation press Next.

18 NI-480.2 For Windows

Select Destination Directory

By defzult, NI-4£8,3 for windows intall oo
C:A\Progeam Flas\N sticaal Instnuments\NI-488 24

To install 1o this drschory. click Next
To install 1o & difarsnt drsctary. cick Browse and sslect anather dirsctary.

- Dastination Directory
C:AProgram Files\Mational Instruments\MI-888. 2, Epowse... I

{5 NI-488.2 for Windows

Location of folde: [ -+ NETE :Jﬂﬂj
Selected Path: IE.‘Flogam Fles'\N ational Instrumends\NI-488 24 s 3 |
Cancel I

18 NI-480.2 For Windows

Select Installation Type

@ T

B Usathic cplion b instal the masl comman application fasturas,
;E‘g Recommended lor most usess.
=

Ehom

ooy

Ise this cplion bo select the application features pou want lo insall
Fecommended lor advanced uoers

ful:. (ol

< Back I Nest > I Cancel I

18 NI-480.2 For Windows

Readyto Install //‘:

-
“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.

< Back

Cancel I

1-11
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ISODAT NT INSTALLATION 1

1 HI-408. 2 for Windows

Updating System /ﬂ
The selecled lestue: are bewg installed. =

Irdiaizing...

» Wait, while Initialization begins. CTTTTITTTTTTT T —

18 NI-480.2 For Windows

» If you did not close all other applications yet (as was Fie i use

recommended, you are reminded to do it now: i s 4l o ok o

[Jasc Paird Shop Pro

Click on the open applications' entries right to the
Start button and close all of them.

Finally, press Reftry.

CEe] oo |

15 HI-408. 2 for Windows

Updating System /ﬂ
The selecled lestue: are bewg installed. /. -
-

> Wait while the Initialization is terminated. ENNNENEEEEEEEDE
1-12
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18 NI-480.2 For Windows

Updating Systam

» Wait, while the files are copied.

» Possibly, you might be reminded that Acrobat

7
The selected leshaes ae bong installed ¥ -
-

Copurg new Fles

Fla [‘.-\F‘mgmml" e J | AMLA s 'uuunmi
Size: 12907520
L]

Time remaning B saconds

Reader 3.0 (or higher) was not found on your

system.

It is necessary to read "National Instruments"

documentation files, but you can install them later.

Press Next.

18 NI-480.2 For Windows

Acrobat Reader not Installed " g
-

hcmbaﬂeaduwnim%ﬂuﬁgwrhwas oA feund on pour computes. Most of e
h jor: B racuits Ihis aopkcas

HI-483.2

The most rscent veision of Adobe Acrobat Rleades can be fourd st
hitp: £ homive. acdobe com.

e o= |

» This box informs about the separate NI-VISA

Installation. This will be done after this installation is
finished (see Chapter 1.2.2.4).

Click Next.

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.

1-13
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ISODAT NT INSTALLATION 1

18 NI-480.2 For Windows

Installation Complete!

» The NI-488.2 Software has been successfully
installed. Click Finish.

Thes NI-48R 2 Scltware o Wirdows b been
succeszhuly mdlalied

Fefer 1o your Gielting Started Cand for instnuctions
on retaling pour GPIE hardware.

IF you ae unable to locate pour Geting Slated
Cacd. selact the Yiew Decumentation cotion frem
the NI-48E 2 for Windows (D starup zoicen

After you instal your hardware and pover on the
computer. the Getfing Stastsd 'wizard will help you
werly the installation and commuricate with your

nstimerts
T B you Treed v dommation dbout matalng your
i GPID Ewdvare Guide wmg the.
e

L £

> On your desktop, note the new Nli-Icon. Maasteemant
& Automation

1-14
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ISODAT NT INSTALLATION 1

1.2.2.2 "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 > W= L,
NI 488.2 > Getting Started. s R

Windows NT 'Wor!
-4

» Point at Configure your GPIB Interface with your

mouse and click.

» On the next window, click on the Next button to

begin the Configuration.

» On the following window, press the Board Type

button.

= FashPah ,
Lm HP Deskles S70C Seies v2.1

¥ ml Intel Uhia ATA Storage Diriver
™ | lomega Tooks for Windows NT

¥ L) Miciorolt Hardware

v
’
m Jac Software E
v
v
v

= Mool Office Smal Business Tooks
= Micaorolt Oifice Tools

[T LT 2 o cre

LE| Nework Associates * 3 Mearwemert & Automation

= P Tiad Y F NSy T I

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

[T Do ot show at Windows startup Exit |

Configure your GPIB inteiface (=11 x]

The follawing i .
configuring your interface.

step pou througk

Please follow the instructions carefully.

Click Mewt to launch the GPIE Corfiguration utiity.

GP1B Conhguration E3

GPIB Board y Device Template
DEV1 EI
GPIB1 Configuie DEV2
GPIB2 _, DEV3
‘L’:PIE? peva =
Board Type

[ ok ]| cowel | Heb | wdoaa |
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» From the Board Type pulldown list on the right, select

PCI-GPIB. Press OK.

» Press Configure.

» Press Software >>.

» On the next window, tick the
checkboxes as shown in the figure right.
Then click the OK button and confirm by
OK on the following window

(see above).

Board Type - GPIBO (PCI-GPIB) E3

GPIB Board Board Jype
- AT-GPIB/TNT(PP) a
GFB1 AT-GPIB/TNT +
GFB2
Gre3 ¥ =
[k ] _concet |  hew |
GP1B Conhguration E3
GPB Board y Device Template
DEV1 a
GPIB Configute DEV2
GPIB2 —, DEV3
GPIB3 peva =
BoedIml
[ 0K | cCocel | Heo | uroad |
Hardwate Settings
00b33bI3 ~ | Serial Number
: .7
Fﬁ]’ Bus Timing
[Disabled =] Cable Length for High-Speed
ok | Concel | Hep | Sotwaer |
~ Hardware Settings i~ GPIB Address i
00be0207 ~| Serial Number Primary Secondaty |
W I_'I Nore v||
iﬁﬂﬁns‘ec "'I Bus Timing ’ |
iDisabled '] Cable L for HighS NATIONAL
e o Hah Speed ﬂHSTIIUMENTS
The Scxftwasre ds tie fmstrumenet®
[ ok | cencel | Heb | Sotweers | teminetion
- Advanced ltems " Teminate Read on EOS

[V System Controller [~ Assert REN when SC
[V Enable Auto Poling [V Enable CIC Protocol
|1Dsec 'l 140 Timeout

Default = | Parallel Poll Duration

™ SetEDI with EDS on Wiite
" 8bit EOS Compare
¥ Send EOI at end of Wiite

| [o 'EosEye '
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The configuration is finished now and the system starts the verification of the board driver
(see Chapter 1.2.2.4).

Under some circumstances, the following window may appear.

Error starting NI-488.2 software

. o : iguration utility i
> The error statement shown on the message box in the W iRz Gy

i i indi “Youneed to examine th ts logged by the NI-488.2
figure right indicates that the software cannot be Youreedio examie e overts logged by e NLABR2 o
the reason why the software failed to start properly,

started. Press OK to close the window.
The MI-488.2 Troubleshooting Wizard can help you use the

Check whether your Interface Card is properly Wions T Evertene:
. . . Run the NI-488.2 Troubleshooting wizard from Measurement
inserted and then repeat the configuration of the e e

Start>>Programs>>N ational Instruments NI-488.2> >Explore
GPIB. Start troubleshoating by selecting
G P | B- P C | d ri ver Help>» Troubleshootings»MI-488. 2 Troubleshooting 'Wizard.

1.2.2.3 "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

i H } Verif; hard d soft install
> Point at Verify your hardware and software Sy yedt "
Communicate with your instrument

installation and click.

Learn more about National | nstruments software

[T Do ot show at Windows startup Exit |
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> The NI-488.2 Software, GPIB Hardware and GPIB PRI rTET

Interface(s) are successively being verified.

w* MI-488.2 Software Presence Verified
v GPIB Hardware Presence Venfied

A blue mark (v) indicates successful verification. A V" GPIB Inkeraces Sequentoly Vedfied

red mark (x) indicates that verification failed.

If the red mark indicates that verification of your

GPIB interface failed, press Help and finally Retest.

GPIB Mame Interface T | Status |
GFIBO PCI-GFIE passed

Hip | Betest Ext

1.2.2.4 "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!

» Press the Start button on the taskbar.

> Press Browse.

B windows Update

d Programs
“J Documents
% settings
Q;D 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: | =]

(o) Cancel | Browse... |
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» At the Look in pulldown menu, select your CD drive
. Lok [ ez = &l o
[e.g. Ni4882 (F)] AutoFun _Inisgaz
Componerdworks Demo ] Ni-visa
Hil W Autof . exe
Instiumert Diivers W Selp.exe
. LebVIEW Demo by
» Select SetupVisa.exe and press Open (or double- Leblwindonvs Demo

click SetupVisa.exe). epme [T (o]

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:\SetupVisa.er:e ;I
» The path to SetupVisa.exe appears. Click OK. e e e
Browse |
18 NIVISA 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

coedinue with the Sefup piogram
Then press Next. ATANG The i

Unadherized reprod
Propiam. of any peition o In sevese
vl and crinnal penalties,

i will be proz
b the macdun ecterd possitle wder L

[Gen] _coe
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» If the Setup program detects previously installed NI-
Visa components, either add / remove some of them

or choose reinstall / reinstall mode.

» Read the License Agreement carefully and click
Agree to proceed.

Disagree would lead to exit Visa Setup.

» The Installation program proposes a destination
folder for the NI-Visa Software (e.g. C:\VXlpnp\). To
choose another folder, press the upper Browse
button.

In case of a previous NI-Visa installation, this button
is disabled and the NI-Visa Software will be installed
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.

8 HI-VISA 2.5 Setup

AddRamove Application /"
Select the operation o pesform iom the bultons below. /. -
-

Bemave All |

Feinstal |
Select rervtall mode |

8 HI-VISA 2.5 Setup

Licenes Agrasment

Woumusl agiee wath the icense diuplaped bedow to proceed /- - K
-

HATIONAL INSTRUMENTS 30FTWARE LICENSE AGREEMENT ﬂ

MOTICE TO USER: THIS IS A CONTRACT. EBEFORE YOU CLICK of

THE "AGREE" BUTTOM BELOV AND CONPLETE THE INSTALLATION

PROCESS, CAREFULLY READ THIS A "EHENT. ICF il
“AGREE"™ BUTTOM, YCOU CONSENT TO THE TERMS OF TE

AND YOU AGREE TO BE BOUND BY AGRECZNENT.

3 AGREEHENT

HALL BE SUBJECT TO
=l

cas =

8 HI-VISA 2.5 Setup

HE E3
Dastination Folders /"
Select the folders bo rstall your appbcation nta /. -
-

Thee 'wise Instalisticn Wizerd vl intall the Fles for NIAISA 25 in the lolowing flder.

Tanetal into 2 dilferent fokder, clck the Biowss bulton, and sslsct another folder, The
Browse button i disabled i there is & previowus installalion.

[ NIWISA Folder

| Cvipret i |

Otieer Maticnal |rstruments soflwase will be indaled n & sub-foldes of the: folowing fokder

Toinztal into a dilferent folder, cick the Biowss button, and sslect anothes foldes.
[~ National Inshiuments Soltwane Folder
| C:AProgram Fles\Hational Instnuments',

Browsg |
< Back _ﬁ lam Cancel I
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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 initializing takes place.

B NI-VISA 2.5 Selup []

Look irc I ] Mational Instumeanes j E{
(lintesfaces

L AMax

M Spy

(Am1-a28 2

I T&M Exploser

L PSR I Froaran FlesiNabonal Instumentsy 0K l

18 HI-VISA 2.5 Setup

Salact Inetallation Type /‘1
Select the desied instaliation lype. 7

B Al application features wil be intallad

g Usethixcoin n AP wou wark
0 nslalied and whete they val be installed. Recommended for
L H°  advanced usais

< Back I Hext> I 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 /- -
-

IINNEENEER
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18 HI-VISA 2.5 Setup

Updating System
» Wait, while the files are being copied. i —————

Copung new Fles
Fila: T\ poa Wb THBInY 88 Il

Sice: 57344

L_Cancel |

18 HI-VISA 2.5 Setup
NI-VISA 2.5 has been

successfully installed.
; '. & Fress the Fish bufton to el this instalation,
» 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.

1.2.3 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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1.2.4 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.

» Close the appearing box via the button (EI) at top

right corner.

> Press Start > Settings > Control Panel.

i Windows NT CD-HOM

BediRemove LT

Software

E WirZip
m MNew Office Document

ﬁ Open Office Document

|...,—f,J Programs

B9 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 Control Panel H[=] B3
Fie Edit View Help

T m

Accessiblity  Add/Remove Congole Date/Time
Options Pragrams

Find Fast Forits GPIB-PC24 Internet
Options
3 N @
Modems Mouse
| |
Changes multimedia device settings.
Multimedia Properties HE

fudio | Wideo | MIDI | COMusic | Devices |

Multimedia devices
B8, Mukimed Diivers
i Audio Devices
MIDI Devices and Instruments
1] Moz Devices
sy Line [rnput Devices
[#-{2F; Media Lonbal Devices
[+ Video Compression Codecs
[=-24] Audio Compression Codecs
‘s Yideo Capturs Devices
‘}) Joystick, Devices

Add.. [ Bemvel Eroperties |
o | cencel | o

Add [2]x]

List of Drivers

Lnlisted or
(MCI) CD A
[MCI) Microzoft Video for Windows

(MCI) Midi Sequences

[MCl) Sound

Cinepak Codec by R aduz Inc.

Compaq Business Audio

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:

Ie:\l

[X]

Cancel |
Browse...

Help |
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-_—

» Insert the "Operating System Backup CD" containing the
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, | & dvib

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:

Browse

Irsert the disk with the unlisted, updated, or

vendor-provided driver in:

Directories:
e drvlibmultimed'joystick w86
e e |
= multimed Carcel |
[ joystick
Help
Drives:
| =20 & GATEWAY WNT = |
Install Driver [ |
Inzert the disk with the unlisted, updated,
or vendor-provided driver in: 4|
Cancel |

IE: drvlibsultimed'jopstick BB,

press New to install a new driver, or press (3

Current to use the current driver.

The required JOYSTICK.DLL driver is
already on the spstem. Do you want to
uge the current driver or install a hew
driver?

MNew
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> Inboth cases, the box above appears.

The different settings determine the
communication of Windows with the
joystick(s).

If you are unsure of which settings to use,
keep the default settings.

Then click OK.

The settings below determine how Windows will communicate

l"s# with your joystick(s). 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 o Z asis

[T This joystick has a nudder

(" There are two joysticks plugged inta this port

» Click Restart Now.

1.241 CALIBRATING THE JOYSTICK DRIVER

| 0K | Cancel

The Analog Jovstick Driver diiver has been added.
For the new driver ta take effect, you must quit and

._"j ! restart Windows NT.

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.

E WirZip
E I New Office Document

% Open Office Document

|..E*,J Programs

tation

(S

Windows NT Work
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» Double-click the Joystick Icon.

» At Joystick Configuration, select the

Calibrate button.

An error message occurs, if the joystick is

not correctly connected.

29 Contiol Panel | _ (O] %]

File Edit “iew Help

= 7 -
& Usis
Accessibiity  Add/Remaove Caonsole
Options Programs
%
Digplay Fird Fast
cad @y
o= )
i Keyboard Livellpdate =
[Ehanges sallhgsfnrio}@igl-i‘de;ﬁés. - i

Joystick Properties

Joystick I

L} Current joystick:

I

—Jawstick configuration

L} Joypstick selection:

LJ |2-aHis, 2-button joystick Ll
[ Budder Calibrate ... | Test... |
—dJaoystick troubleshooter

If pour joystick no longer works comrectly with & game, click

Reset.

Reset |

o]

Cancel Anpl)
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Joystick 1 Calibration

Calibration infarmation
Ta set your joystick's center pos_iiop, leave its handle centered,
> To set the joystick's position, leave its handle and then press one of your joystick's butons.
centered.
Then press one of the joystick's buttons. +
Click Next.
Joyshick
Back jjj:ﬂ'é'ii';""""§| Cancel
Joystick 1 Calibration

Calibration information

> To set the jOyStiCk'S motion range, move the Ta set your joystick's range of motion, move its handle in complete
circles several times, and then press one of your joystick’s buttons.

handle in complete circles several times.

Then press one of the joystick's buttons.

+
Joyshick
| ¢ Back I Mext > Cancel
Joystick 1 Calibration
. . . Calibration inf ti
> The joystick has been calibrated successfully. HECRITEIEEn -
r'ou have successhully calibrated your jovstick. To test your
. T . . . jopstick’s calibration, click Test. T librati ngs,
Click Finish to save your calibration settings. ook P o clek Test. Torsave your celbretion setings
» Test the calibration (see below).
Joyshzt
|JJ._.-I
Test ...
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1.24.2 TESTING THE JOYSTICK'S CALIBRATION

> Press Start > Settings > Control Panel.

» Double-click the Joystick Icon.

&l E WirZip
g New Office Document
q Open Office Document

B9 Control Panel

in_dows NT Workstation

2T

29 Contiol Panel _[Of x|
File Edit “iew Help

T F O

Accessibiity  Add/Remaove Caonsole

Options Programs

= % @
my 0

Dial-Up Digplay Fird Fast
Monitor

_-“'::‘ {19 )::
‘ Emr [
Joystick

Keyboard Livellpdate =

K _r.lJ

|E}|anges settings for joystick devices. 7
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» At Joystick Configuration, select the Test
button.
An error message occurs, if the joystick is

not correctly connected.

» To test the Joystick's calibration, move the
Joystick.

Click OK.

Press one of the Joystick's buttons.

Joystick Properties K E3

Joystick I

4

—Jawstick configuration
L} Joypstick selection:
LJ |2-aHis, 2-button joystick Ll
[ Budder Calibrate ... | Test... |
—dJaoystick troubleshooter

If pour joystick no longer works comrectly with & game, click

Reset.

Reset |

Current joystick:

| Ok I Cancel Anpl)

Joystick 1 Test K E

~ Pasition
To test pour jovstick’s calibration, move the joystick.

+

Joyshick

i~ Buttons
gl Press one of your joystick's buttons.

Button1  Button 2
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Joystick 1 Test K E

— Position

To test pour jovstick’s calibration, move the joystick.

» One of the fields is lighted red (e.g. "Button 1"). | +

Press the other button. Joystick
 Buttons
gl Press one of your joystick's buttons.
33

Button1  Button 2

Joystick 1 Test K E

— Position

To test pour jovstick’s calibration, move the joystick.

» The other field is lighted red (e.g. "Button 2"). |
+

Press OK. Jopstick

i~ Buttons
gl Press one of your joystick's buttons.

Button1  Button 2

1.2.5 GC AND AUTOSAMPLER REQUIREMENTS

1.2.51 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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1.2.5.2 TRACE GC
» Gameport Interface (in the PC)
» Gameport cable from PC to Trace GC
» Serial cable from PC to Trace GC (Null Modem 2X3) - Default: COM 2
1.2.5.3 ANY OTHER "GENERIC" GC
» Gameport Interface (in the PC)
» Gameport cable from PC to any other "generic" GC (only Trigger Mode)
1.2.54 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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1.3 INSTALLATION OF ISODAT NT

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 (resolution 768 * 1280 Super VGA monitor (resolution1280 * 1024

pixels) pixels)

Windows NT 4.0 supported printer

1.3.1.2 HARDWARE REQUIREMENTS
COM Port Extension Board

IEEE Interface Board (for some peripherals)

Sound Card (when a GC application is used as peripheral)

YV V VYV V

Joystick requirements (when a GC application is used as peripheral)
»  GC and Autosampler requirements

For the installation of the drivers for the above listed hardware, refer to Chapter 1.2.
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1.3.2 INSTALLATION PROCEDURE
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.
» 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.

READ FIRST | { Release Notes)
Install ISODAT N

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

» Select Run this program from its

current location. Then press OK.

f'ou have chosgen to download a file from this location.

SETUP.EXE from E:\lsodat NT

What would you like to do with this file?

Cancel More Info

Security Warning

» Click Yes.

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

The publisher cannot be determined due to the problems
below:

The object to be verified iz unknown to the Trust
Provider.

More Info |

Setup
> Wait while Setup is preparing the InstallShield® %
Wizard.

|ISODAT NT Setup is preparing the InstallShield® \wWizard
which will quide you through the rest of the setup process.
Flease wait,

100 %
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» Respond with Yes (No will not create a backup). VersionHandler
Make sure that you have enough free disk space for the backup f@ Backup Cunent erskori?

that includes your Result files.

» Abackup of the current version of ISODAT NT is created
and stored in a subdirectory, e.g. "Version_0.50", of the .
. S O

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 7

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

A Yes leads to loss of Configurations and measurement data.
No will overwrite the previous version. Data, Configurations and Mass
Calibrations will remain untouched.
Even though, it is recommended to delete old versions until unequivocal

compatibility between the old and the new version is ensured.

» No will overwrite the previous version. Data, Configurations VersionHandler
and Mass Calibrations will remain untouched. Even though, it ifi) Detete Cunent lsodat Version 7
Path: %
is recommended to delete old versions until unequivocal com- Registy: Softwarehfinnigan'isodat

patibility between the old and the new version is ensured.

» Confirm again with Yes to delete.

1-36

Thermo Finnigan
Issue 06/2002



ISODAT NT

INSTALLATION 1

» Read the text carefully and click Next.

» Read the software license agreement carefully

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 ke to see
the rest of the agreement,

[THERMOQUEST SOFTWARE LICENSE AGREEMENT i'

B CLICKING THE "“YES" BLUTTON DR OPENING THE FACKAGE, 'YOU ARE
CONSENTING TO BE BOUMD BY AND ARE BECOMING & PARTY T THIS
AGREEMENT . IF YOU DO MOT 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 THERMOGQUEST FOR A FLULL REFLIND

1. THE PARTIES

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

Do pou accept al the terms of the preceding Licansa Agreement? IF pou choose Mo, Sahup
vill chage. Toinstall ISODAT NT. pou rust accert this agreement

< Dack Yes HNo |

Uizes Information

Typs your name bedow. 'ou must 2lzo typs the name of the
company you vtk for.

< Back I [EAS I Cancel
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ISODAT NT INSTALLATION

» On the next window, you have to indicate whet-

En-/Disable installed Interfaces

her you have interfaces installed.

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

o When you have ticked the checkbox

Fiber Line Interface, proceed with
Page 1 — 39. cgock [ Het> |

o  When you have ticked the checkbox
IEEE (GBIB) Interface, proceed with
Page 1 — 38. This is also the case, when

you have ticked both checkboxes.

» When you have deselected both checkboxes,
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

Cancel
Installed Interfaces i} x|
Select MS Seies
" Delta Plus/Plus XL/C/S /252
& Delta Pius XP/Advantage/253
Cancel

testing purposes. Proceed with Page 1 — 39. <geck [ et ]

Hardware Setup

» Select your MS Interface Board for IEEE connec-
tion to the IRMS (on the rear side of your compu-
ter). Click 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

< Back | Next > I

Cancel

later.
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ISODAT NT INSTALLATION 1

» Having chosen PCI-GPIB (PClI), you are reminded that
" i " i i / | river from National Instrumei s
the "National Instruments" PCI-GPIB driver must be in- " ;ngi?ﬁi%ds;aagbhwnjglgum;*“hﬁ

stalled 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 Locabon

Setup will install ISODAT NT in the folowing folder.

Toirstal to this loidsr, clhick Nest

Tainstal 1o & differert Inlder, click Browse and select ancthes
.

You can chooze not to install ISODAT NT by clicking Cancel o
el Setup,

» Accept the proposed folder or choose another

one by the Browse button. Then press Next.

[~ Destination Folder

CAFINNIGANNYSODAT NT Browse... |

< Back

» Wait while Setup is updating the registry.

» Wait while Setup is copying ISODAT NT onto
your harddisk.
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» Choose Yes, I want to restart my computer =

Setup has finishzd copying flss 1o your computer.

now.

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

» Remove the CD.

% Hes, | wark io restart my compuler now.;

€ No, | vill restart my computes later.

> Click Finish to reboot. ISODAT NT is now

installed on your computer.

Remove any cisks from thei drives. and then chck Firish to
complete sebup.
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ISODAT NT CONFIGURATOR 2

2.1 PRINCIPLE

The Configurator creates an image of the hardware of your isotope ratio mass spectrometer
(IRMS) resulting in a Configuration in the Configurations tree structure (i.e. Hardware Confi-
guration). A Configuration always contains the IRMS and selected peripherals, representing

all components necessary for a specific application. See an example.
Configuration procedure
1 Defining hardware components of the IRMS

» Select Mass Spectrometer
» Edit Cup Settings
» Edit Gas Configurations

2 Defining particular Configurations

2.2 STARTING THE CONFIGURATOR

» On the desktop, click the Isodat NT button twice.
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ISODAT NT

CONFIGURATOR

Alternative:

» Press Start > Programs > Isodat NT > Configurator.

& lzodat NT

Eile Edit “iew Help

Continous Continuous Diagnosizs Dual Inlet ACH
Fla Flanw AT

—m|

| Bm

Ed I bl

Dl Inlet Inztument  Resulfwfork...  Spectrum YerzsionHan...
Control Wiewer
|'I ohbject(z] zelected |528 byptes o

» Double-click the Configurator Icon.

If ISODAT NT is already running, the Configurator can not be started.

A An error message is displayed: Shut down the system, then start the Confi-

gurator again.

%% Isodat Configuration.izo - |soConfigurator

File Edit “iew Optionz |ntefacez  Help

163

] b ER e E

=27

Configurations = E ¥ Dual Inlst
0
i 3 L ﬁ 8 EDual Inlzt + Multipart
E = E & & |EEDualInlet + Multiport + Buffered Refil
E m 2 EJ % E EDual Inlet + Multipart + Reference Refil
o 88,3
i@ gE
Ready | MU |User Mode o
» The Configurator opens.
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ISODAT NT

CONFIGURATOR 2

Left pane:

Middle pane:

Right pane:

lists all defined Configurations beneath the "Isodat NT" folder.

If you have never before defined one, it is the only one to be dis-

played.

It has been assigned the preliminary name "New Configuration"

which can be changed easily.

five "Sets" tabs leading to the generally possible hardware combi-

nations.

select those predefined hardware combinations which fit to your

instrument.

2.3 SELECT MASS SPECTROMETER

Selecting the IRMS type defines mass spectrometer specific parameters (e.g. magnetic field,

high voltage, pressure meters).

© 7 Rpidal Comligaisiian So - el aaliginsto
fla Ed Yuw [pbo inbwdacsz Hep

TN ) Al s

M [=]

Corliguralion Tl b
1 bl HT o |WECssy b+ s
B |REDu st Muktigos + Bibeed Rl
| ITssY bt + Mlipon + Aebirence Pl
\nkcrara ko | 00T HT
sl bhe W E: pltmched b this Conmpested
Ecsmlabla Spacharsstm Typaz
Ms Ms Ms
Dola & Daka e ETSTGN
Ms M3
Deda T WAt I
K. Caod
 p——
Pasdd

MM U M

The above box is shown only when starting the Configuration procedure the first time.

In the background window's left pane the "Isodat NT" folder is visible. All Configurations
added later will be listed beneath it. Hitherto, no Hardware Configuration is defined.

» Select your IRMS among the available mass spectrometer types.
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2.3.1 RESET MASS SPECTROMETER

| e k5 <¥)5 2 9
b R R Dualinie
_lﬂ E-ﬁ B B Druasl brdet + Mulipart
= 2 R Bl inlet + blulipait + Buffersd Aeil
E % B B Dual Indet + Mutipoit + Ralsienos Fedil
El
g1
E@ll
Advanced mode :_ i
g 3
L
a @
‘:_-":!%

|NUM | Uzer Maode

» To select another IRMS click Reset Spectrometer in the Edit menu.

IzoConhigurator
{ \:p et Irstiiment
“ou will oze al Cordigurations]

Continwe?

A All existing Configurations will be deleted answering "Yes"!

» Proceed with Yes, while No cancels the process.
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Select Matz Specltiomeler

| R

Salect the M5 afached 1o thiz Compiites
Ayalable Spectrometar Types

Ms Ms Ms

Dielta 5 Dvelta Ples Dhaka Pluz KL

Ms Ms

Delta C MAT 252

Cancel I

» Select your IRMS among the available Mass Spectrometer types.

24 ADDING NEW CONFIGURATIONS

After defining the IRMS a Configuration (i.e. a Hardware Configuration) must be esta-
blished. To create one, your peripherals must be attached to the inlet port of the mass

spectrometer.

' lgodat Configuration.iso - |zoConfigurator

File WLTN View Opbionz Interfaces Help

| A AL
dossic '
| oo I g [EEDuallnist
=} | [ 3 B R RDualinket « Mulliport
'E & |BBDuallnlet « Mudlipoet + Buffeed A
- & ﬁ B B Dualinket + Mullipor + Relerence
R ﬁ H =
= O
; o 0%
I.- t @
=
Advanced mode — % %
5]
Cup Settings. . a &
E =z Tele ] 43T e E::I
. |
pud;_Fleset Soechometer L P

» In the Edit menu select Add Configuration.
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Alternative:

» Click the Add new Configuration Icon on the toolbar.

Definition of a Configuration by attaching peripherals will be explained by examples:

Example 1: Attaching a Dual Inlet peripheral to the IRMS
Example 2: Attaching a GC peripheral to the IRMS
Example 3: Attaching a ConFlo peripheral to the IRMS

Example 4. Attaching a GasBench peripheral to the IRMS

2.41 ATTACHING A DUAL INLET PERIPHERAL TO THE IRMS

A "Dual Inlet + Multiport" peripheral will be connected to a Delta™® Mass Spectrometer.

%% Isodat Configuration.izo - |soConfigurator

File Edit “iew Options |nterfacez  Help

ERETE L.

Configurations i EFDual Inlet

1 Isodat NT i E?'jﬁ; I o ﬁ E Bl Inlet + Multiport

fj Mew Configuratian E = 'E e E EDual Inlet + Multipart + Butfered Refil
o 2 8 & E EEDual lnlet + Mulipart + Reference Refil
& EpaoE
i

= @ £E
Feady | [MUM |Uzer Mode 4

» In the Configurator's left pane beneath the "Isodat NT" folder, the Configuration being
created occurs ("New Configuration"). Hitherto, a capillary is displayed close to it ser-
ving as default symbol.

» Beneath the "New Configuration" entry the mass spectrometer you chose can be seen
(e.g. a Delta™ ). Pressing its + sign shows all IRMS parts in the tree structure.
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%% |sodat Configuration.izo - |soConfigurator

File Edit “iew DOptions Interffaces Help

IQE 2R E 2

Configurations E EDual Inlet

0w
Eli'j Mew Canfiguration ;I E ﬁ E EDual Inlet + Multiport
[=-MS Delta Plus < & |EEDualInlet + Muliport + Buffered Refil
----- M Integration Unit o EUE % B EDual Inlet + Multiport + Reference Refil
) Fore Wacuum ZE 2
-2 High Vacuum = o £
. a
@ BazicHy i @
-] HighVoltage ey
-] MagnetCurrent =0 =
-] HvStatus - 8
{2 Clock g
- Sounce (e Ed, ™
[#-—_ Capillary =
Ready | MU |User Mode i

» Press the Dual Inlet Sets tab in the middle pane.

» Select the peripheral to be attached to the IRMS by a click on it in the right pane

(e.g. Dual Inlet + Multiport).

#'# |zodat Configuration.izo - IsoConfigurator
File Edit “iew DOptions Interfacez Help
NRE 2R =Fae 2
: Configurations T EEDual Inket
=T New Configuration -] B lE F <Duial Inlet + Multiport
=-M5 Delta Plus 5 & |EEDuallnlet + Multipart + Buffered Refil
----- W [ntegration Unit i EﬂE % E EDual Inlet + Multipart + Reference Fefil
-] Fore Vacuum e
-] High % acuum = 933
. o
- EZ] BasicHv L @
-] Highaltage ey
-] MagnetCurrent =0 i
[ HuStatus z g
A7) Clock S
H-—_ Source ] th ™
[+-—_ Capillary -
Ready | [MLIM |Uzer Mode Lz
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» Drag and drop the selected entry (e.g. "Dual Inlet + Multiport") to the

Plus = Source

Source symbol of the MS Delta™ =", at bottom of left pane.

B B8 New Dokosd besaos kel

R R R T

[
ol rasion WT Al
= LI How Cordguton
A9 Crabis Pl
W nbagratcn L
- - ]
) High s e
EamcHy i
High Yalligm W
B vagraiCumwni i
Hewaug i
& Chok
s i
IIF B
s 11 i
W Vs 13 =
M Wik 13 =
M Vabm 12 =
M vaka 1S ]
M Wae 16
M Wakes 71 E
M Vs 12 [
M Yok 13 &
M Vb 20 L]
W Vaes i
W Vs 3
M sk 11
M oken 12 %
M vaba 13 pe
M Waba B
M Va1
W Vs )
Bw
Vol ool Lot
w =
W odralowaing
=1
ke P
=l inten Lek =
i | ®
Raade HM b M

» The Dual Inlet periphery has been inserted beneath the Source symbol (beginning at

the "Dual Inlet System" entry).

The capillary Icon on the left side of "New Configuration” has changed to a
A bellows Icon. ISODAT NT automatically detects that a Dual Inlet periphery is
being attached and indicates this by the bellows Icon.

» Rename the new Configuration hitherto called "New Configuration". This could also

already be done when the entry "New Configuration" appears the first time.

» Choose a significant name to identify it easily if creating more than one Configuration
(e.g. "Dual Inlet + Multiport").
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%" |zodat Configuration.iso - lzoConfigurator
File Edit “iew DOptionz Interfaces Help
NQE L R =<FE N2
Configurations F EDual Inlet
[:l lzodat MT ﬁ % |EEDual Inlst + Multiport
S § 3Mew Configuration i % ¥ EDual Inlet + Multipart + Buffered Refil
== Propetties. . | E % ¥ EDual Inlet + Multipart + Reference Refil
o % =)
& Cut Chil+ il T
Copy Chrl+C E @
=
X Delete 8=
= 0
Expand all § E
Collapze all E E
Bename th %
Feady | [HUM |User Mode o

» Right-click on New Configuration.

» In the popup menu select Rename.

Alternative:

» From the Edit menu select Rename.

#'* |zodat Configuration.iso - lsoConfigurator

File Edit “iew Options Interfaces Help

QN E B =

=)0

Configurations o £ EDual Inlst
2] &
]:l [zodat MT o » i E EDual Inlet + Multipaort
3 & $0 0l Inlet + Multiport & = G £ 5 [EEDuallnist + Multiport + Buffered Refil
iz & EJ % E EDual Inlet + Multiport + Reference Refil
(=] (0] =]
g 9 &0
= @ 1
Feady | |NLM |Uzer Mode oz
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» Type the name of the new Configuration (e.g. "Dual Inlet + Multiport").
» Click somewhere on the screen to finish renaming.

2.4.2 ATTACHING A GC PERIPHERAL TO THE IRMS

A "GC II-1ll Interface + Standard GC" periphery will be connected to a Delta™* Mass
Spectrometer.

%* |sodat Configuration.izo - |soConfigurator
File Edit “iew DOptions Interffacez Help

AR R

Configurations 7 ) GC Ml Interface + HP GC
1 lsodat NT o ﬁ z o | GCIHIlInterface + HP GC + Autosampler
SR M =i Configuration % = ‘E S B | GCIHIl Interface + Standard GC
#-MS Dela Plus E & & & o T GCIInterface + Standard GC + Autosampler
£ 5 @ = 2T GCIHI Irterface + Trace GC
e nterface + Trace
Iz 55 L4y T GC I Interface + Trace GC + Autosarmpler
Ready | NUM [User Mode 4

» In the Configurator's left pane beneath the "Isodat NT" folder, the Configuration being
created occurs ("New Configuration"). Hitherto, a capillary is displayed close to it ser-

ving as default symbol.

» Beneath the "New Configuration" entry the mass spectrometer you chose can be seen

Plus

(e.g. a Delta™™). Pressing its + sign shows all IRMS parts in the tree structure.
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%!# |sodat Configuration.izo - IsoConfigurator

File Edt “iew Options Interffaces  Help

= N2 7

GC - [nterface + HP GC

GCIHI Interface + HF GC + Autozampler

GC U Interface + Standard GC

GCIHI Interface + Standard GC + Autozamnpler
GC U Interface + Trace GC

GCIHI Interface + Trace GC + Autosarmpler

QS E e ¢

Configurations

] lzodat MT

El% Mevs Configuration
=1-MS Delta Plus

----- ®E [ntegration Unit

2] Fore Yacuum

-] High “acuum

2] BasicHv

2] HighVoltage

@ td agrietCurrent

-] HvStatus

A Clock

. Source

= Capillary

Ready | [HUM |User Mode o

e erferf Tl Tt

(o]
o Dalinlet Sets

jl CorFloll Sets
i Devices | (@ Gas Bench Sets

It GC Sets

» Press the GC Sets tab in the middle pane.
» Select the peripheral to be attached to the IRMS by a click on it in the right pane

(e.g. GC lI-1ll Interface + Standard GC).

3¢ |zodat Configuration.izo - |soConfigurator
Eile Edit “iew DOptionz Interfaces Help
NDE| LR e=F2|R?
Lanfiguratiors o [® BCImIntertace « HP GC
1 Isodat NT B & | T GCIHIl Interface + HP GC + Autosampler
=Ty MNew Corfiguration MU G 11l Intetace + Standard GL
E1-05 Delta Plus 5 E |T GCIHINInterface + Standard GC + Autozampler
----- WA Intearation Urit o § T GC I Interface + Trace GC
B3] Fore Wacuum il o T GC I Interface + Trace GC + Autozampler
@ High ‘“acuum u_':'_ @ if
@ BaszicHw =
@ High *oltage i
@ b agnetCurrent - o ﬁ
@ HwStatuz '% o
{7 Clock e
-~ Source :&%‘
iy [Capillary
Ready | |HUM |User Mode i
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ISODAT NT CONFIGURATOR 2

» Drag and drop the selected entry (e.g. "GC IlI-lll Interface + Standard GC") to
the "Capillary" symbol of the MS Delta™*, at bottom of left pane.

= Capillary

V* lzodat Configuration.izo - lzoConfigurator
File Edt “iew QOption: Inteface: Help

Do E 2tz ?

- GO Intesface + HP GC

- GC I Inketface + HPGE + Autozamples

GC 41l Inkesface + Standard GC

1 GLC N4 Imbestace + Standard GL + Autosamples
4 GC I Intesface + Trace GC

- GCHI Imtesface + Tiace GC + Aulosample

Configuations:
|1 lsodat NT
=T Mew Configuration
[= M5 Deka Pl
W& [nbegrabon Lnt
i RS
E'sﬂ High acuaum
[Z5 BasicHw
=] Higheltage
E&J MagretCumer:
5 Hv5tahss
{7 Clack
« Source
.
Ty GCIMI Inkertace
Pl Aefeence
B 02
I HEandBF
= Spft
4| Iriput
Ready [ [NUM [User Made P

50 0,0, 58,0

[==]
B Dusliniet Sets

Y =C Setz

| % Devices | @ GasBenchSets | | CorFloll Sets

» The GC periphery has been inserted beneath the "Capillary" symbol (beginning at the
"GC lI-lll Interface" entry).

The capillary Icon on the left side of "New Configuration” has not changed.

ISODAT NT automatically detects that a GC periphery is being attached and
indicates this by the capillary Icon.

» Rename the new Configuration hitherto called "New Configuration". This could also

already be done when the entry "New Configuration" appears the first time.

» Choose a significant name to identify it easily if creating more than one Configuration

(e.g. "GC lI-lll Interface + Standard GC").
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File Edit “iew DOptions

Interfaces

Help

#'* |sodat Configuration.iso - lzoConfigurator

163

b BB W =F

=222

Configurations

D lzodat MT

E% Mew IZZ|:|r'|figl.lr-3ti':""
(- Properties. .

& Cut
Copy
x Delete

Chrl+
Crl+C

Expand all

LCaollapze all

Ready

Gl T GC I Interface + HP GC

o I T GC I Interface + HP GC + Autozampler

£ wm [T GC I Interface + Standard GC
o é % T GC I Interface + Standard GC + Autosampler
& w2 T GCIMI Interface + Trace GC
= = 5 T GC I Interface + Trace GC + Autozarmpler
= @
o
U —
e 0

=

53

4

| UM |User Mode %

» Right-click on New Configuration.

» In the popup menu select Rename.

Alternative:

> From the Edit menu select Rename.

%% Isodat Configuration.izo - |soConfigurator

File Edit “iew Optionz |ntefacesz

Help

163

e =

i

-
*
o<

Configurations L T GCIHIl Interface + HF GC

1 Isodat NT B m A, g W GCIHINInterface + HP GC + Autosampler

SR L |I-Il| Interface + Standard GL i = E b E 'fj GC -1 I nterface + Standard GC
% LTE 2 EJ E 'fj GC - [nterface + Standard GC + Autozampler
CiliE Y T GC Il Interface + Trace GC
i 55 Ti] 'fj GC - [nterface + Trace GC + Autosarmpler

Ready | MU |User Mode o
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» Type the name of the new Configuration (e.g. "GC lI-lll Interface + Standard GC").

» Click somewhere on the screen to finish renaming.

2.4.3 ATTACHING A CON FLO PERIPHERAL TO THE IRMS

A "ConFloll + Elemental Analyzer + Autosampler" peripheral will be connected to a Delta™*

XL Mass Spectrometer.

'® lzndat Configuration_izo - | soConfigurator

File Edt Yew COpbons Intefaces Help

Q| E BRI E 2?2

A0 Io s 3 8 Corilo || + Elemental Anayzer
1 lzodat NT ﬁ & ﬁ 3 Corflo || + Elamental Analyzer + Autcsampler
SRSl H evi Conliguration i 2 ﬁ E E
# MS Dieka Pl ML 554 B -
il § Ly
ig @ =
Ready [ [MUM [Usertdode ¢

» In the Configurator's left pane beneath the "Isodat NT" folder, the Configuration being
created occurs ("New Configuration"). Hitherto, a capillary is displayed close to it ser-
ving as default symbol.

» Beneath the "New Configuration" entry the mass spectrometer you chose can be seen

(e.g. a DeltaPlus XL). Pressing its + sign shows all IRMS parts in the tree structure.

V* lzodat Configuration izo - lsoConfiguraton

Fle Edit ‘iews QOptiors Inlefaces Help

q et [ " P
QR E BRIt a2
Carfigurations M Carfla |l + Elemertal Ansysesr
_I‘::l:-']-:r NT M Corflo |l + Elemental Andyzer + Sutozamples
|
- M3 Deka Pls XL
W Integration Unit
[Z3 Fore Vacuum
3] High Vazuum
3 BasicHy
5] ScaleHy
) MagnetCument
5] Hisrabes
(2 Clock
Source
+ Capilary
Fiaady HUM [Uiser Mode e

B Dusdiriet Sats
e Devieaz | (@) cas Bench Sets
§ Confloll Satz

T Goses |
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» Press the ConFloll Sets tab in the middle pane.
» Select the peripheral to be attached to the IRMS by clicking on it in the right pane

(e.g. ConFloll + Elemental Analyzer + Autosampler).

1* |lsndat Configuration.izo - leoConfiguraton
Fle Edit ‘isw QOptiore |nleface: Help

RS R,

Coréigurations 3 Carfio || + Elemental Anayes:
1 lsodat NT
T Mew Configuration
-1 M5 Dialta Pz XL
MR Irfegration Unit
] Fare Vacuum
3] High vacuum
CE) BasicHy
) scaleHy
5] M agnesCument
E’-':J HyvStatus
(2 Clack
. Source
Capilary

Flaady W [T Mods 7

Carfla Il + Elemental Andyzsi + Aulasamples

B Dusiinist Sats

i Devices | (@) Gas BenchSets
§ ConFloll Sets

a® Gosets |

» Drag and drop the selected entry (e.g. "ConFloll + Elemental Analyzer
+ Autosampler") to the "Capillary" symbol of the MS Delta™* XL, at

= LCapillary

bottom of left pane.

¥* leodat Cenligueation ise - lzoConlsgurabor

Fis Edt Yy Opiors Intedscer Hap

IR S

| lzodat MT
=T Hew Configuestion
U5 Dl Pl <1
W Irbegrabon Led

8 Coenlo 1| + Ebervsrdal Ansbios
= Confin || + Elementsl finskeer + futcgample:

Sl Foin Viacuam

£J High Vacuum
ﬁ BasmiHv

B ScaleHy

ﬁ HagreiCunert

EJ Hvsnaiux

Dhmlinist Sebs

=158 Conflg || Inlerface
w Glal
b M Dibsson
Ml Fsfoence 1
M Fetwencs 2
gk
il thie abacticon and put i on the Chptaand [RUM Uz Mods

S0 GC Eats

| & Dwicae | @) OaxBanch Sels | i ConFiol Sels
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» The ConFlo periphery has been inserted beneath the "Capillary" symbol
(beginning at the "ConFloll Interface" entry).

The capillary Icon on the left side of "New Configuration” has not changed.

ISODAT NT automatically detects that a ConFloll periphery is being attached
and indicates this by the capillary Icon.

» Rename the new Configuration hitherto called "New Configuration". This could also

already be done when the entry "New Configuration" appears the first time.

» Choose a significant name to identify it easily if creating more than one Configuration

(e.g. "ConFloll Interface + Elemental Analyzer + Autosampler").

'® |zodat Confeguration_izo - lzoConfigurator
Flz Edt Wiew QOphion: Inteface: Helpy

c BRIt E P

W Conflo I + Elemertal Analzer

38 8 Conflo 1 + Elemental Analyzer = Autos..
- g w

3

228

& =

H@ =

—_ 5

58"

k-

-1

B
Rieady UM [Uses Mode v

» Right-click on New Configuration.

» In the popup menu select Rename.

Alternative:

> From the Edit menu select Rename.
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W% lgndat Configuration_iso - lsoConfiguratos

File Edt View COpbions Inbefaces Help

R L

Conhiguratior W Confio 1+ Elemental Analyzes
1 lzodat MT W Conflo 1|+ Elemental Analyzes + Autos, .
N Conflo |l + Elemental Snakeer = Autozampler
= M5 Dela Phas #l
Wl [nbegration Lnit
m Fowe Wacuum
High Vacusm
E5J BasicHy
23 sealety
r:;‘ I agnetCunant
) HvStabes
{5 Clack
4 Sounce
= Capilary
Ready | [MUM [User Mode s

[
o Druslinlel Sets

i Devices | @ GasBench Sete

§ CorFioll Sels

al GC Sets

» Type the name of the new Configuration (e.g. "ConFloll Interface + Elemental

Analyzer + Autosampler").

» Click somewhere on the screen to finish renaming.

2.4.4 ATTACHING A GASBENCH PERIPHERAL TO THE IRMS

A "Gasbench + Autosampler" peripheral will be connected to a Delta™* XL Mass

spectrometer.

#'* |zodat Configuration.iso - lzoConfigurator

File Edit “iew DOptionz Interfaces Help

R e

7

*

Configurationz 7 @ Gaz Bench
]:l lsodat MT % i % i E @ Gaz Bench + Autosampler
SR e Configuration g o 4 il =
B-MS Dl Plus 4L So2F8
o EE
& fj R i
B = @
Ready | MU |User Mode i
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CONFIGURATOR

2

» In the Configurator's left pane beneath the "Isodat NT" folder, the Configuration being

created occurs ("New Configuration"). Hitherto, a capillary is displayed close to it ser-

ving as default symbol.
» Beneath the "New Configuration" entry the mass spectrometer you chose can be seen

(e.g. a Delta™* XL). Pressing its + sign shows all IRMS parts in the tree structure.

¥ lspdak Configuration.izo - leoConfiguraton
File Edit ‘iew QOptiore Inleface: Help

NS R e <F

Fleady

Corégurations

1 |sodat MT

= T4 [Mew Corfiguration
= M35 Deka Pl XL

L7 Irtegration Lint

Fare Vacuum
High WVacuum
Bl BasicHy

@ ScaleHv
@ MagnedCrument
HiStahs
@ Clack
Source
— Capilany

=il caed
%Gasi:ﬂ:h
i 8
m i“
=

3, &
33
is -;5
— %

] ]

= B
A |
o =
o o
Uik

T [NUM [UseaMede

» Press the "Gasbench Sets” tab in the middle pane.
» Select the peripheral to be attached to the IRMS by a click on it in the right pane

(e.g. Gasbench + Autosampler).

V¥ lsndat Configuration.izo - leoConfiguraton
Fie Edit '‘iew QOptiore Inbefaces Help

2 2|

¥ L B |

Fleady

Canfigurations

] Isndat WT

=T Mew Configuration
=} M5 Deka Plz XL

BE [réegration Unit
Fare Vacuum

High Vacuum
@ BazicHv

& ScaleHy

@ Magned Cusrent
HivStatus

= Clock

= Source

—. Copilary

L]
w
=
5.4
3%
Bs ;é
S8
B
=
571
g &
L
T
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» Drag and drop the selected entry (e.g. "Gasbench + Autosampler") to
the "Capillary" symbol of the MS Delta™* XL, at bottom of left pane.

= Capillary

Optional Hardware |

W' Fluzh Fill

W Acid Pump Step

W Acid Pump Direction
W Trap

Particularity of Gasbench peripherals:

» Deselect or select optional Hardware by marking or not marking the items.

© landal Corfspuialion icn - lenl nnligeersker
Fle Edt Wiess Dobord Inbeiaces  Hep

Bl x<ll=| Be<re e
Confgasions

1
g G Barch

] Inodat KT
-1 HewConkgasion
M5 Dala Pl =L
W Irsegisbon Ut
,'_.:I.I Fiors Vo
o High Visoars
B Baselts
23 SeasHy
53 Megnestument
B viviimn

{7 Dok

Coll rlit Sl
i SonFlall Sein

e
Copday

= Ml (a5 Benoh

M Fush

M Al Puep Step

Pl Al Pop Diaseton

P Aeference 1

B Aeterence 2

M Aemence 3

e
o
i

..
e

T G e |
©oowsces | (B GasBerch Sk

gk

a8

Aendy FUM | L Hide

» The GasBench peripheral has been inserted beneath the "Capillary" symbol
(beginning at the "GasBench" entry).
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The capillary Icon on the left side of "New Configuration” has not changed.
A ISODAT NT automatically detects that a Gasbench peripheral is being atta-

ched and indicates this by the capillary Icon.

» Rename the new Configuration hitherto called "New Configuration". This could also

already be done when the entry "New Configuration" appears the first time.

» Choose a significant name to identify it easily if creating more than one Configuration

(e.g. "Gasbench + Autosampler").

%!# |sodat Configuration.izo - IsoConfigurator
File Edt “iew Options Interffaces Help
NQeE e E P
Configurations @ Gasz Berch
ol
I;"l %Ddt NT . ﬁ & |6 Gas Bench + Autozampler
=l e Configuratio i o =
: A e =
#-MS Delta Pluz #L e % il EUE
¥ cu Chil+ a8 8
Lopy Chl+C 3 E@
X Delete i E_
)
Expand all E - E
Lollapze all E E
ot
Feady | |MLUM [Jzer Mode 4

» Right-click on New Configuration.

» In the popup menu select Rename.

Alternative:

> From the Edit menu select Rename.
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#!* |sodat Configuration.izo - |soConfigurator
File Edit “iew Options Interffaces Help
RE L BER=FE 22
Configurations @ Gas Bench
W e
DlsudatNT E i E L e @Gas Bench + Autozampler
SRS (5 5sbench + Autosampler b S 'E
[#-MS Delta Plus =L EnEe
)
S
BE = @
Ready | [MLIM | zer Mode 4

» Type the name of the new Configuration (e.g. "Gasbench + Autosampler").

» Click somewhere on the screen to finish renaming.

2.4.5 DELETING CONFIGURATIONS

#'* |zodat Configuration.iso - lzoConfigurator

Eile Edit “iew Optionz Interfaces Help

Q= b B =

=0 0

Configurations T EDual Inlet
w o .
]:l [zodat NT LE E g EDual Inlet + Multipart
El'f;'j G ashench + Autosaril [T é o |EEDuallnlet + Multiport + Buffered Refil
-3 Delta Plus <L & "'_2 & E = |E EDualInlet + Multiport + Reference Refil
O 0w =%
YO Ews
= @ BEE
| | ©
Fready | |HUM |UserMode g

» In the Configurator's left pane, click on the Configuration

(e.g. "Gasbench + Autosampler").
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> On the toolbar, press the Delete button. @
¥* |zodat Configuration. iso - |soConfigurator
Eile Edit Ywew Opbons Intefaces Help
RXEREE R Y ERE]
Configrations i # @G:'I:EE'HGH
i3 'Ii'j:’jal MT X 3 ) Gas Bench + Aulosamples
¥ w 5
@ Fropeities .. i ﬁ g
poe ome |53
B Copy Cibel "g @
* TN
§=4
Espand al o H
Bename L s
Fleady [ NUM [Uzes Mode

Alternative:

» Right-click the Configuration and select Delete from the popup menu.

IsoConfigurator |

@ Are you shure to delete <Gasbench + Autazampler?s

» Confirm by Yes. No cancels the process.
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2.5 EDITING CUP SETTINGS

The box below automatically appears after selecting the IRMS type.

Cuip Sellifig:

Indicate the irstaled cups.

Indic:abe cups for peak cenber.

Selact the resistars sttached

< [ 1L | 7= Resistor [0hm]
Cup1 ' 1@+009 -
Cup 2 W Fe+003 -
Cup 3 W | | 3e+010 b
Cup 4 o 1a+011 -
Cup 5 -
Cup 31 -
Cup T -
Cupd o | v | 18+012 -

(=]
=

A

» Installed cups are marked in the left column. Only
marked cups will be available in "Gas

Configurations".

» Cups available for Peak Center are marked in the
middle column. Peak Center is only recommended on

narrow cups.

» The resistor values of the cups are shown and edited

in the right column.

Ensure the Cup Settings are matching your IRMS configuration.

For specific Cup Settings consult the system's technical information.

» Select the particular fields, type in the correct numbers or select a resistor value from

the pulldown list.

» Continuous Flow area determinations

A Resistor values influence: » Diagnosis results

» H3-factor determination
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©F lzoadat Configuration - | saConfguralos

Fil= W18 Vew Opbons Intefsces

Heb

gl R A=l d

BN

Al

i CorFloll Sets

Advanced mode

Cup Seltings.

i Devices | @) GasBanch Sats

(=]
| = Dusiniet sets

I 3 Sate

& & Cosal Iniet

! IDJ:I Irlel + Mukpait

B B Dual Inlet + Mukiport + Bulfered Refil

B B Dual Indet + Mukiport + Feference Rafl

Mofidy the Cup Settngs of the Instnument

[NUM [User Mode

» To change Cup Settings at later times select Cup Settings from the Configura-
tor's Edit Menu.

Alternative:

» Click the Modify Cup Settings Icon on the toolbar.

=

2.5.1 EXAMPLES OF CUP SETTINGS - 1. DELTAPYS XL

» Cups 2 -4:
N2-Cups and

CO,-Cups

» Cups1+8:

H>-Cups

Cup Seltings |

Indicate the installed cups.

Indicate cups for peak. center.

Select the resizstors attached,

<G | 1 | == Resistor [Oh]

Cup 1 4 1e+0049 -
Cup 2 4 Je+008 w7
Cup 3 W | o | 3e+010 -
Cup 4 4 Te+011 w7
Cup G -
Cup & -
Cup ¥ -
Cup 8 W | W | 1e+012 -
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Universal Triple Detector:

Cup2-Cup4

Peak Centering can only be performed on Cup 3 (narrow cup).

Measurements of CO,, N, are performed on the same Cups (Cup 2, 3 and 4) and with

the same resistor values.

HD Detector:

Cup1+Cup8

Peak Centering for H; is performed on Cup 8 (narrow cup).

2.5.2 EXAMPLES OF CUP SETTINGS - 2. DELTAPYS

» Cups1-3:
A | 4k | = Resistor [Ohrm]
(l:\lcz)-CCu;ps and Cup 1 v Je+008 -
2-Lups Cup 2 W | o | 3e+010 il
Cup 3 W Te+011 7
Cup 4 i
> Cups7-8: Cup 5 -
Cup B il
H-Cups cup ? V| v |1er009 ~
Cup8 W | ' [ 1e+012 w7
NOTE

Cup Seltings

Indicate the installed cups.

Indicate cups for peak. center.
Select the resizstors attached,

H»-option exists.

Universal Triple Detector:

Cup1-Cup3

The Delta Plus Cup Settings are identical with Delta C, but additionally a

Peak Centering can only be performed on Cup 2 (narrow cup).
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Measurements of CO,, N, are performed on the same Cups (Cup1, 2 and 3) and

with the same resistor values.

HD Detector: Cup 7 -Cup 8

Peak Centering is possible on both cups.

2.5.3 EXAMPLES OF CUP SETTINGS - 3. DELTA S AND MAT 252

Cup Settings |
> CUpS 1-3 Indicate the installed cups.
Indicate cups for peak center.
N>-Cups Select the resistors attached.
| 1% | == Resistor [Ohim]
Cup W' | W' | 38+008 -
» Cups 4 - 6: Cup 2 v | v | 3e+010 -
Cup 3 ¥ | W | Te+011 -
CO,-Cups Cup 4 v | v | 3e+008 -
Cup & ¥ | ' | 3e+010 -
Cup B W | W | Te+011 -
Cup 7 ¥ | ' | 124009 -
» Cups 7-8: Cup 8 v | v | 1e+012 -
H-Cups

MEMCO Detector: Cup1-Cup6
Peak Centering is possible on all cups, because all cups are narrow.
HD Detector: Cup7-Cups8

Peak Centering is possible on both cups.
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2.5.4 EXAMPLES OF CUP SETTINGS -4. DELTA C

Cup 5ettings |

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

> Cups1-3: 4| ¥ | 7= Resistor [Ohm]
Cup1 v Je+008 -
N2-Cups and Cup 2 v | | 3e+010 =
Cup 3 v 1+011 -
CO,-Cups Cup 4 -
Cup & -
Cup 6 -
Cup ¥ -
Cup 8 -

Universal Triple Detector: Cup1-Cup 3
Peak Centering can only be performed on Cup 2 (narrow cup).

Measurements of CO, and N, are performed on the same Cups (Cup1, 2 and 3)

and with the same resistor values.

2.6 EDITING GAS CONFIGURATIONS

A Gas Configuration is the information pattern about the gases to be analyzed, the isotope
masses of interest and their corresponding cups. Furthermore, data about PC-Offset, magnet

information and Calibrations are given in the "Gas Configurations" window.

Green marked cups indicate peak centering availability. White marked ones are
installed, but not available for peak centering. Grey marked ones are not installed
(undefined).
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Type the chemical formulas of the gases to be analyzed in the "Formula”
A column!

Typing it only in the "Name" column is not sufficient!

I ook Cerder vmiabin [ Cupurdetied

Hiarra | i 1| cuop 3 cup 3] cup i i e ] cue 2] oug 1] Po-omen | megne Wya | Cl brabion Formds
[TH a4 ez ae | la [T o | Comamtimecq  #f ooz
= u ® H & . " =
B ® Je [ § [] BAED W | CameiiCoo] H
co | Jm e Jao § |00 GARD w [ Comemiirecq =l co
] 1 1 100 o | oDy =

e [ T

e |

A Ensure that the Gas Configurations are matching your IRMS configuration.

» Select the particular fields, type in the correct numbers or choose them from the
pulldown list.

» When all changes are made press Close.

2.6.1 CHANGING GAS CONFIGURATIONS

i s T
=l s L et
el ; I W il it = itipeont = Fsfwsencs Flaill
m_ EEu
T =54
T Settngs.. g 4
o H
b o e
Alternative:
Click the Gas Configuration button on the toolbar. ‘ 2
Proceed as shown on Page 2 — 27.
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2.6.2 ADDING GAS CONFIGURATIONS

Y TEET

=1 D“" M gi ll;.-:l:-H.hn:
R oA R e ¥ | | e A R T T ]

[indeds ﬂ_ g | | e ety S )

Prpptinz g a"!

Lk 53—
Eedvoed wode =z i
T Setings.. g 3
W

Fluzst J paciomster e

G i IO Wl s i o

» From the Configurator's Edit menu select Gasconfiguration.

L

Harra | i 1] e 5| S 1] o | i o e i 9] g | PE-Ow | Magreat | b | Calibradien Fomads
cox || -." I.1! I.“ ¥ ! 1 TaEd = | Cmmast [ ool | col

E 1E 18 10 H 1 LLIIY wf | GG eod bl

oo 1 _:E |." n:: & 1 o

1300

#%Fhrﬂhﬂ.ﬂh— —

> Press the New button.

Mew Gasconhiguration

I ame [|;|:||

Template [0 =l

» In the Name edit box, type the Gas Configuration's name, e.g. "CO".
Choose it as you like. It must not necessarily be a gas name, but is recommended.

» From the Template pulldown menu, select the gas.
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2.6.3 DELETING GAS CONFIGURATIONS

5 Toebln e S LA ¥ |_|'_-_.|--=.H.npu;-a.nm=|-i
; | | [ E i TRy S R T

G R LML SRR

» From the Configurator's Edit menu select Gasconfiguration.

T o ——
Harm | i 1] g 5] Cup 3 up d) G o] S s 2| Cup | Po-OftwR | Megret |y | Colbraion Formuds
[TH [ Lo ja= [ae | IO T v | ComamTecy | ooz
H i lie Jin f [ [T o | ComeniiGoo] =l sl
oo FCO ECI ET IO [T v | ComamiTecy 3|
11 | EI | ] 1 |1 1100 o+ | ComamiDiiey =

#%Fhrﬂhﬂ.ﬂh—- o

» Select one or more Gas Configurations to delete.
» Press the Del button.

|zol onfigurator

» Confirm by Yes.
» Close the Configurator.
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2.6.4 EXAMPLES FOR GAS CONFIGURATIONS

1. Delta™ s XL

Name Cupi |Cup2 |Cup3 [Cupd |Cups | Calbration Farmula Magnel PC-Ofsal  |Hys
M2 L] T ED | Current [Defaull] _={ N2 B379 0 v
o 8 29 30 Current [Defaul] =| CO B379 0 v
02 fid 66 | | Current [Defaut] =} 503 15186 0 ol
co2 44 45 46 Current [Defaull] =| Co2 11037 n v

2 | 1 | Current [Defaut)  =| H2 1018 i v

E‘ _ Cow |

2. Delta”™s

hame cup1 |Cup 2 [Cup3 |Cup7 [Cups | Calibration Farmila Magnel PC-Offsel  |Hys
2 28 28 | | Current [Defaull] =] M2 B3T3 0 v
o % 0 | Current [Defaul] =] CO B39 0 v
[=la, 44 45 w | | Currert [Defautl =] co2 11037 i v
H2 E | Current [Defaul] =] H2 B379 0 v

B GE l | Current [Defaul] =| 502 B39 0 W

502
ﬂ _ o |

3. Delta S and MAT 252

Name Cup1 [Ccup 2 [cup3 Jcupd [Cup s |Cups [Cup 7 [Cup 8 [Galibration Formula magne
M2 P EEN Current [Defaul] | Mz 379
Co 28 TR E Currerd [Defaul] =] GO 8379
o2 |44 5 45 | Current [Defaul])  =| 002 11037
H2 : 2 ] Current [Defaul] =] H2 1018
1] | ¥

El Cose |
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4. Delta C

Hanme Cup1 |Cup2 |Cup3 [Calihraunn Farrmla I agnet PC-Offsel | Hys
M2 28 it 30 | Current [Defaul] =] M2 B3TY 1] o
4] Fi] 4 kL] Current [Defaul] = CO BaTY 1] W
ol 44 45 46 JGIJ”EH[IDE‘I'&!.FH] x| Lo 11037 1 v
502 64 i3] Current [Defaull] =] 502 15286 0 v

'é"l Cose |
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ISODAT NT INSTRUMENT CONTROL 3

3.1 MASS CALIBRATION

3.1.1 OPEN INSTRUMENT CONTROL

» Open the Isodat NT window on the desktop.

& Isodat NT =] B3
File Edit Wiew Help

A +ii p—
g = Em
(2] B2
Configurator Continuous Diagnosziz Dual Inlet ACH {EONERE  Resultwiork...  Spectrum
Flow ACQ Control Wiewer
|'I object(z] zelected |552 bytes i

» Start Instrument Control by a double-click on the Instrument Control Icon.

=2 | solnstrumentControl - Dual Inlet System - Isotope MS/Source/Dual Inlet System

Fle Calibrale Window Help '®@é¢m
EEEE R R T [

| Dual Iniet + Muliport

s =
AR
2000
3003
4003
[mV] (V] (ﬂl
[P Sean [Untitled) 17.1 17.7 183
Jee mensty =1 18 e = S — -2 32
‘ @ EMass 17.12[C2] EMass 17.73[C3] MMass 1834 [C4] tere ol
| E o giin [
:..-,t]rf-_ ;f Lo HV Dac [Steps] I:
2 i 2047 | 4]
Pit | £ 2000 ° -
sugw ’ 20 4 2 0 100 120 IZ—IHQSL%L?,]—O
- iy ~ 1.2¢-008
SlooSonr ° PV Source [mBar]
1.8e-001 |
X! Seript info |
E '
» The Instrument Control window appears.
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3.1.2 PREPARE CALIBRATION

x| 1 H [Dual Inlet + Mulipot =] [c02 =

» Select a Gas Configuration (e.g. "CO.").
» Select a Configuration (e.g. "Dual Inlet + Multiport").

» Ensure that a Reference Gas container (e.g. CO,) is attached to the hardware of the

selected Configuration.

02 He . fCapillary
Reduction
Oven

T _ ! |

ta e Water | Open Spit

o - Removal |

Backflush .

Hp 6890 GC 1
Ref
@
» Click to activate Reference Gas (e.g. GC llI-lll Interface).
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3.1.3 START CALIBRATION

» Activate the Scan Window by a click on the Icon. E——

Scan

» Thus, the Scan menu becomes available.

File [ indow  Help

Stark Ctrl+F
J Do Stap [Etrl+P.
itmlﬁ Tune
s EEhEns Cirl+0
(1
Heszet Repeat

Calibrate. .
Save Bl Jump Calibration...

» From the Scan Menu select Calibrate.

Instrument Control |
dake sure that the Reference Gas
iz OpEn.
Conbinuey

» If the Reference Gas is already activated continue with Yes.

» Otherwise, press No and refer to Chapter 3.1.2 to activate the Reference Gas.
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3.1.4 SET CALIBRATION PARAMETERS

NOTE: Depending on the IRMS type, the Start values, Stop values and Calibration
Scans can be different.

Scan
|Jl . & Basic
Basic Integration
Reverse Scan i Iegration Kma RET
Show in Diakon I
Fradelay [3] ||;|
Magnel
Start [Shep] |21:|:|
Stop [Step] |14|:r_|r,
Slep [Stap] |1u
Dhsly firmee [ro] |_._.
Carcel

» For a first Scan, keep the default values.
» Confirm by OK.
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3.1.5 CALIBRATION SCAN

_D ~ R = N R J _Ej@g?l]EI-IIInln'xr-FPEEjH! j‘i&’ O efoa
l:“ [fe? =] Pemn [z =]
Mg | BOWAL _|F Oted [ [5TF]
= 120 4B JE T
ModiPo 0 ez s i 04 a0 =
& l[AME 050 1EeE E
Ppss Pt | =
o f
I 12000
8
.4 —
Hesd Pesi.
mass _—
i gl |12 I
T g mass
: i 28
Im e I_“"ll\
400
000 r'ﬁlﬂ
|
FE 1res ||
) —— ~ — fyhl
3000 [ ] T30 o HO00
MagraCuTir [t
lal] | |

> The Calibration Scan is finished.

» Vertical lines appear (see the arrows) for assigning the correct position of the calibration

masses.
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3.1.6 ASSIGN CALIBRATION MASSES

# lanlnatsumeniContiol - [Calib-24-001-00, cal)

@b P Edt Csbration Ooborn Wirdow Help . F D A a8
M- == - e (@[ 7 | A W | [Sonimiee s vr oc =] 12 j?ﬂ: T Ocaa
=R [t = Paen [ =l
Wap | BOAL | drgiie [ | [F Dow [ [ET¥] [ [P ]
120 485 2118 = = "
Hodiy P, &:vau Mz 1 s LT T i 04 % w0 5
IO T E - =
& - I
s Pt == —‘ E
| I
= <+——
Prsions . |
5 Rt
HMisd P
Frushi Cal im mass I:m:|m |
5 : 12 ! mass
; mass 44
i i 28
I_l!‘ll’\l.
<o |
0000 ':Ir-:
| i
FET | 2068 o | I.
LT e ten L e |
3000 JIIBG ﬂl\:\h [ ] J'ﬂll\:' ‘H.ﬂ\i [ \Il;ﬂ'.l 14000 1200
da grab R nk b
EIN| | -—— =i

» Assign the calibration masses to their peaks by drag&drop of the vertical lines

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

Alternative:
. o b4
» Click the Next Peak or Previous Peak Icon on the e e
Mext Peak. Previous .
left toolbar to move the lines.
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& gl retyumsed Costral - [Calib-24-00 -0, cal) [ 15 [=]
o Bl Ede Cabodion Jpkore Wirdow Heb B P A =13 %
DPUdEd 20 S7 | ¥FWEWR - =] [w: N o
_4 CEE e B =
Wasi | BDAC | saglice | [F @R 2 [T L 1T
2 - amm - = 3 -
Moy i %Lﬂ .1:'#::; T mem ‘EW oo 7?” lc-_5| o
. g0 amnm ] é g g.-;
FewFPont {
ES 12000,
3
n : 5 0mo:
*% |(Calibration !
kmifesk | MMASSES ] e 10
1 im:"!
e |
Finizh Cal. E
- |BDAC i
values 5 a0
f ] |
el A0
and ;
amplitudes § _
I R . T B S LR
L CEr SO mllq\m::‘mp‘ L ae i) o proii s
4] | 1| ——————————————|
™ o ]
Infa Dot

» In the left window, the calibration masses of the Calibration Scan are now listed together

with their corresponding BDAC-values and amplitudes.

NOTE: Depending on the IRMS type and the calibration gases, the Calibration
Scans are different.
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3.1.6.1 EXAMPLES FOR CALIBRATION SCANS

CO, Calibration Scan on a Delta Plus XL

.= 2ol nzliumentlomteol - [Lakb-24-00 -0 cal)

[ I5] =]
ofh e Edt Coibeslion Oplions Window Help - G Taate e = e
DUl Ed Eaﬁ&@?].g@@@@_mmm: = [uz _-J‘EEIE Dalan
.:j [fwa =] Pamem ooz 7]
Masz . [ BOAC [ Ampinde| | [= OO0z [ [iTX] [ TP
4 [&E0 wm o «a - P q
ModiPoi. (J%220 7520 1400000 13000 = pa e "'qﬂ" b
&0 Wz 1400000 F
i
Iﬁ_ 12000
== mass mags mgss
h&s" — 12 28 44
.4
Mot Pock CO, . w000
kS e
Finizh Cal. ]
¥ £
o —
T a0
i
Inta o
2000 000
| [
.00 by 1ot e |
of . th B0 P | "’[E:'.’u‘-n’_"i'f-“" ] UL
3000 00 00 8000 7000 o0 w00 10000 1000 20
BlagnetCament [Sheps]
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» Assign the calibration masses to their peaks by drag & drop of the vertical lines using

your mouse, snapping the lines to the mass peaks.
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SO, Calibration Scan on a Delta Plus XL
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——— | Masx. [80aC [ Ampids|  |[® ©Cp2 [ FTH
e 320 WM EIATS & = =
Moy Poi. (b 480 11317 1400000 b & T s 7 80
& [BED 0 unx [ ;l i
Mo Paink - = =
aH
o s A2000
e mass mass mass
Paervious
Peret Prmak:
2 SO,
Finizh Cal. E iy
¥ £
' :
‘ E AR 0F
Inbo ]
5aig 58
4000
nxiazan ‘
Sl EE 0
7ATY AP
| | |I FBE
pera 0 |, | [— ||I:|_:m 1
ak_al i I L e b L | A
?I:;Il : E‘.‘Iﬂ] i 'Cl::‘.'l‘.'ﬂl g 1|1|:Il2l:| 'HI!IlIl 12-!:.liﬂl 13!2‘[!] 1#‘.5110 1!:Il‘.'l‘.'ﬁ 800
BlagneiCument [5ps]
4] | i | -—————————————————————————————————————=

» Assign the calibration masses to their peaks by drag & drop of the vertical lines using
your mouse, snapping the lines to the mass peaks.
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3.1.7 FINISH CALIBRATION

» From the toolbar on the left select the Finish Calibration Icon.

s
» Tofinish Calibration, ISODAT NT jumps to the individual calibration Finizh Cal.
masses and optimizes the BDAC value by a Peak Center procedure.
EECH WCup 3 [=<]Er]
14000 %W on 5335.00 g:nw on glﬂil_f oy
g & E
b b
12000 a
a
10000 b a
BEE0 0
E A000
£
) GO0
10370 00
4000
2000 } ﬂ!ﬂm
) i : -&‘ﬂsﬁﬁ‘:&_f‘fﬂ“—l Fr— ‘”Iﬁra:iﬂ"fﬂi”_“ . |{I L.—
3000 =000 5000 anoo 000 a0o0n =000 10000 11000 12000
MagnetCunent [Steps]
a optimized BDAC-value for mass peak after Mass Calibration
b mass peak by Magnet Scan
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» The Calibration performed is optimized for jumping correctly at masses overcoming the

magnet's hysteresis.

In opposite to the previously performed Mass Scan, the correct BDAC-values
always

differ by several BDAC-steps to lower values, due to the magnet's hysteresis.

BDAC-steps are transferred into masses (and vice versa).

3.1.8 SAVE CALIBRATION

When Calibration is finished, it must finally be saved.

Save Calibration [
ﬂ-n 7 -
Name [Hv [ Opeister | Cresed
Cafib 24-01-01 300 Administater 0124001 093268
Dhefadt 300  Holger 121193 11:57-35
1] | ¢
Calbrabon Mame [[,lef_g_,"
¥ Pass Calibeation to the cunent Gasconhiguration Cance| |

» Type a Calibration name and click Save.
» Using Save As in the File menu, the Calibration Scan can be saved for documentation

only.

A Do not use old Calibration Scans for Recalibration!
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3.2 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.

N
Ed 17
Instrument
» Start Instrument Control by double-clicking the Instrument Control Icon. Control
» The Scan window appears.
File Scan Window Help
j [Dualinet @—  x][co2 €— ~] ?4202 & BSP11.01.02 ‘
[ Scan (Untitied] o]
H igmllntensily ~] i!’,,h‘ime | 3«"1-5. | =
—[® WEMass 4500[C2) EEMass 46.00(C3] WMMass 47.00(C4]
G 50000
- 45000 4
& i
Piint g o
230000
P> %25000
Start Scan w
% 20000
) 10000
Options 50001
1}
& 20 40 80 80 100 120
Calibratio Time [Steps]
&
Jump Q 7
> Select your Configuration, e.g. Dual Inlet. |Dual It El
» Select your Gas Configuration, e.g. CO.. |co2 =
3-12
Thermo Finnigan

Issue 06/2002



ISODAT NT INSTRUMENT CONTROL 3

T Dual Inlet System - Isotope MS/Source/Dual Inlet System =] B2

| ‘olime Press e kitaag Volme Pressure niMtpBa] N,
; 5.6 12.7 $

9@ ] o
.so.g gy

= =T

Fore Vacum vasum Lie

.67e-006
=
P Z
NOTE: Activate the Dual Inlet System window by a click on its title bar!

=

Vacum Lhe

Thus, the title bar will turn from grey (i.e. inactive) to blue (i.e. active).

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

FAEL LRSI IURTE] > From the Calibrate Menu, select Bellows.

File EoliYECN Window Hel N ,
== Lt P Bellow Calibration must be performed in two steps:
H Bellows

Stop Bellow Calbration

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

radio button.

' Signal This Calibration creates a Formular to enable a fast adjust from Intensities
via Bellow movement.
Choose one of the available modes bellow:
) Wanusll &) Automatic 5>
—l » Press OK.
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Instrument Control

(@ Bellow Hardware Calibration will delete the Bellow Signal Calibration. You must calibrate the Signal after Finish the
° Hardware Calibration manua

Contirwe 7
> Press Yes to
continue.

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

Instrument Control E3 I

/ Bellow Calibration complete !
4 ! R » 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!

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.
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Before starting Signal Calibration, an amount of gas must be let into the bellows, which
results 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.

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.

v G This Calibration creates a Formular to enable a fast adjust from Intensities .
2oua D e : > Enable the Signal
Choose one of the available modes bellow: radio button.
' Manual & Automatic >> |

> Select Automatic and
press OK.

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

411 PROCEDURE BEFORE STARTING ANY MEASUREMENTS

NOTE: Before starting any acquisition make sure, the following procedure has

been performed:

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 Cali-

bration has been performed and saved.

7 In case of a Liquid Autosampler, the COM port and the other parameters are set.

NOTE: In case of any measurement, three steps must always be performed:

Define a (Hardware-) Configuration

2 Define a Method

3 Define a Sequence

These three basic steps will be described chronologically for several peripherals in this
chapter.
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4.1.2 IF NO CONFIGURATION IS AVAILABLE

i ot nected peripheral(s) must exist.

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

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

information about your hardware equipment first:

Select Isotope MS I

R

Select the MS attached to this Computer
Available Isotope MS Types

MS MS » Your type of IRMS is required.
MAT 253

Delta Plus XP

Select your Mass Spectrometer
(e.g. “Delta Plus XL”).

[—lﬂK e | > Press OK.

TS 1| . oo whether the correct cups
Indicate the installed cups. are installed.
Indicate cups for peak center. B
Select the resistors attached.
%[ @ [~ Resistor [Ohm] > Check, whether the correct cups
Cup 1 v | v | 1e+009 - are available for Peak Center. i
Cup 2 v 1e+11 ¥
Cup 3 v 3e+108 B :
Cup 4 v | v | 304010 = »  Check, whether the resistor values
Cup 5 v 104011 = are correct. -
Cupb v 1e+012 >
Cup 7 v | v [ 1e4010 v . .
Cun @ v | v [ 1ev000 = »  Confirm with OK.
4-2
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Gas Configuration Editor

3 X

Add Delete

Configurations I

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

N2 28 |29 |30 Current [ag 17| N2 8071

co2 44 |45 |48 Current [Penn ¥| CO2 11073

Luft 25 |29 |30 |32 (33 |34 |38 |40 | Current [Penn ¥| Air,02 N2 11073

«| | »
Save&Closel 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.

4.1.3 HOWTO 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
(12C16O16O), 45 (13C160160) and 46 (120160 180).

g » To create a new Gas Configuration, open the Dual Inlet module.
ﬂ;'z » Then open the Gas Configuration Editor.

= > Add a Gas Configuration.

Al
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New Gasconfiguration B2 I

Name Icgz

Template | co2

Gas Configuration E dito

Add Delete

» Type CO; for the Name.

» Select Gas Configuration CO2 as Template.

» Confirm with OK.

Configurations |

Namne Cup1 | CupZ | CupZ | Cupd | CupkE | Cupk | Cup? [ CupE | Calibration Formula Magnet
N2 28 30 Current [ag _133f N2 8071
co2 44 45 | 46 Current [Penn | CO2 11073
Luft 28 |29 |30 |32 |33 (34 |38 [40 | Curent[Penn ¥ Air,02,N2 11073
4| »

e |

Select a Calibration
valid for the selected
cups.

Press Save & Close.

The Dual Inlet application software allows fully automated isotope ratio determination of diffe-
rent 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

Sequence:

» Select a predefined Method and Sequence using the File Browser or

» Create a new Method and Sequence on your own.

Selecting a predefined Method and Sequence is the usual way described in detail for the

different measurement types later in this chapter. The following information is needed, if you
want to create a new Method or Sequence:

44
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414 HOWTO CREATE A NEW METHOD

g » Open the Dual Inlet module.
a 1

» Select the Configuration for your application
IDuaIInIet _j
(e.g. “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.

41.5 HOWTO CREATE A NEW SEQUENCE

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

» Press the New button. D
New
> Press the Sequence Icon. _M_,j
Sequence
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Sequence Properties E3
> Define the number of samples ]
(e.g.: 3) Number of Samples |3 -.»|
0K I Cancel I
> Edit the Sequence list. 1“"9 ‘f f % ENe el -
2 v v|Vv Y
3 v vV -

Peak Center M Enable v
Press Adjust %
Background = Enable v
Identifier 1

Method

> Press the Start button.

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

> Press Save.

to perform a Peak Center prior to measurement.
Enable ¥ to perform a pressure adjust.

to perform a background measurement.

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

K E3

DAFINNIGANMSODAT NTAglobahUser\Dual Inl. \Sequence
Savein | 3 Sequence -] & e
| AC02_zero left.seq __,4 N2_zeto.seq
_,x HD_zero.seq _4502.seq
A Microvolume _orily.seq
A MictoVolume. seq
“«Multiport seq
|« Multiport+MicraV/olume. seq
File name:  [CO2.seq Save |
Save as type: ISequence [*.seq) Z| Cancel |
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DOptions
Isodat Object
€ TemplateDataSequenceHeader
- Results ¢
[V Stare ™ Auto Numerate Folder
> Define parameters for:

o Results Export

o Printout

o Sequence Scripts

> Press OK to start
Sequence Acquisition.

Printod—————— —Resuworkshop Templaies————

IV Export WK1 File & 1Fie/Sequence 1 File/Sample

[V ASCll export [csv) @ 1File/Sequence 1 File/Sample

Folder Name ilﬂl |ACO-Resuls |
File Name _Pre | Post | [Acquisiion

" No

1 Printout/Sequence
“ i

% 1 Printout/S ample

-~ Properties -

- Sequence Scripts ——— —

Comment [No Comment [T Measute only Selection

Pre Sciipt I

=T

Post Sciit | =N
ok | concel |
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4.2 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

X! Basic Bar

X Window Toolbar
=@ DialogBars

X| Configuration

X Isodat Acquisition Informations

__| DataBases

__| Source Vacuum

__| Smart Isotape MS

| Focus

__| State

| Devices
bmm 2P b File Brows
=@ Dialogs

__| Scan

| DIl & Class Informations

= |

> Activate the File Browser check box.

el

» Click OK.
0K

| | Cancel |

x|

File Browser |

[ Q
DAFINNIGANASODAT NThglobalt\User\Dual Inlet Systemi\Method
Methods 'Sequences] Results ] Searchl

. Name | Created | Modified
> Onthe File Browser, select the =51 C02.met 01/21/0214:3200 01721702
Methods tab (default). f_ 4,4 C02_a200S.met  01/08/0214:5549  05/29/01
4 C02_dual_inlet_z... 01/08/02 14:55:49 05/29/01
lC02_Mulimet  01/08/0214:5543  05/29/01
SC02_zero.met  01/08/0214:5549  05/29/01
"1 C02_zero leftmet  01/08/02 14:55:49 05/29/01
) C02_zerorightmet 01/08/0214:5543  05/14/01
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>

>

File Browser | ' x|
From the predefined Methods G
h “ 2 ” DAFINNIGANASODAT NThglobal\User\Dual Inlet System\Method
choose “CO2_zero.met” by Methods | Sequences | Resuts | Search |
double-click. Name | Created | Modified
-4 C02.met 01/21/0214:3200 01721702

~AC02_a200S.met  01/08/02145543  05/29/01
4 C02_dual_inlet_z... 01/08/0214:55:43 05/29/01
~«CO2_Mullimet  01/08/0214:55:43  05/29/01

o CO2_zero .met 01/08/02 14:55:49 05/29/0
4 C02_zeroleftmet  01/08/0214:56:49  05/29/01
" AC02_zerorightmet 01/08/0214:5549  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 measu-

red (against itself).

The Method “CO2_zero right.met” is used, when only the right bellow is mea-

sured (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 / Standard values different to Standard D atabase!

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

b

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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Instrument | Peripherals | Evaluaion@C02 | Pintout@C02 | Dyn Estemals |

» The Instrument tab of the !
Method “CO2_zero.met”

appears.

» For details see Chapter 4.3.2. |

~ Basics
I Experiment Classical Aguisition
Configuration Dual Inlet
Comment ;I
=
Gasconfiguration |CD2 |
Pre Sciipt | =
Main Script [hange over cick lack.sct |
Post Script | |
[~ lsotope MS
|
Integration Time I £.000 5] vl Peak Center Predelay (s) |5
Peak Center Cup

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 |

» At Peripherals tab, see
Chapter 4.3.2 for details.

— Dual Inlet System

m Peak Center Postdelay (s) Ig—

Reference

Mumber of Cycles
Idle time [5]
FWThreshold [mBar]
HY Pump Time [3]
FV Pump Time [s]

— Background
Pre Delay [5]

Integration Cycles

: = ~ Pressure Adjust
Left £ Rw - On Cup o —
Is j Delay Time [5] |107
I15 i'l Tolerance (miv] 100
|°'°3 Bellow / Bellow
[20 Master |___|Leﬂ =
lsn
i—.quilainyui.m
|3u | Signal up [mV] |D
|3 |
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» At Evaluation CO2 tab, Instument | Peripherals Evaluation®C02 | Printout@C02 | Dyn Extemals |
see Chapter 4.3.2 for details. = | fonCanection Type:
ICU? Santrock et al. __'_I
» Select None or Sigma as OuerTest /— — —
Outlier test. L= - 1|
Extended P,
In case of Sigma, specify { L
the k-fold of the standard - Standard Parameler
‘ Std. Name: / 5 13CH2C 8 180M1B0
deviation using C02_zero ~| 0.000 0.000

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

Instrument | Peripherals | Evalustion@C02 ~Piintout@C02 | Dyn Extemals |

i~ Printout Templates
Single |C02_Long IRW [}
Sequence [CO2_Short iAW O

» At Printout tab, see Chapter wxi esor Tempistes

4.3.2 for details. ok l ]
Sequence I ﬁl
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4.3 SIMPLE DUAL INLET MEASUREMENT

4.3.1

DEFINING A CONFIGURATION

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

must be created in the Configurator as follows.

D‘ » Add a new Configuration using the Add Configuration button.
Configurations
_1 Isodat NT = . . L
ER $700al Inet Give it a significant name, e.g. “Dual Inlet”.

[=-MS Delta Plus XP
®H BoardldHardwarePart
B Intensily
EZ) Extraction 1
EZ) Extraction 2
] %-Focus 1
5] x-Focus 2
EZ) Tiap
EZ) Election Energie

Emission

EZ) X-Deflection
5] v-Deflection 1
EZ] vv-Deflection 2
EZ) SE Supressing
EZ] Retarding Lense
“a ResetHV
EZ] High Vacuum
@ High Yoltage
@ Magnetic Field

@ Clock

“a ResistorCh0

% Inlet Valve Heater
EmizsionCurrent
EmissionCurmery

— Capillay

Open the tree structure by a click on @ at # MS Delta PlusxP

On the right pane,

select Dual |

¥ :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

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

A = sign appears:

HvStatus
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:'i'. — Source
=8 $130ual Inlet Systen .
RA— > The Dual Inlet device has been attached to the Source.
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
= Intem Left . .
. Extem Right » Close the Configurator window.
=i Extem Left
—_ Capillary v

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

» If the File Browser cannot be seen, press the Options button. 0
ptions

: Properties [ X]

IR Bars | [ Global|

| Script Bar
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
| DIl & Class Informations

= |

» Click OK.

File Browwser |

ix]

jel

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

D:AFINNIGANASODAT NThglobaltUser\Dual Inlet Systemi\Method

tab (default). Name | Created | Modified
= 1C02.met 01/21/0214:3200 01721702
1 )C02_a2005.met  01/08/0214:5549  05/29/01
" AC02_dual_inlet_z... 01/08/0214:5549  05/29/01
)02 Multimet  01/08/0214:5543  05/29/01
)02 ze0.met  01/08/02145549  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
) C02_zero rightmet 01/08/02 145543 05/14/01
414
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» From the predefined Methods choose a

suitable one by double-click
(e.g. “CO2.met”).

! %]

G Q
DAFINNIGANMSODAT NThglobal\User\Dual Inlet System\Method
Methods ISequern:es] Results' Searchl

~ ' CO2 met 01/21/02 14:32:00
C02_a200S.met  01/08/02 14:55:43
1 C02_dual_inlet_z... 01/08/02 14:55:43
1 CO2_Multi.met 01/08/02 14:55:49
“IC02_zero.met  01/08/02 14:55:49
8 C02_zero leftmet  01/08/0214:55:49
11 C02_zero right met  01/08/02 14:55:43

01/21/02
05/23/01
05/23/01
05/29/01
05/23/01
05/23/01
05/14/M

» If the Standards in the Method to be Opened

are older than the actual ones in the Stan-

dard Database, or if the user has changed

the Method, the warning beside appears.

/
."‘. '
[ @

Actualize now to new values!

Standard values different to Standard Database!

» Press OK. Thus, the Method will be corrected: the actual values of the Standard Data-

base (e.g. the laboratory Standard has changed or been replaced by another one) are

transferred to the Method.

Instrument

» Select the Gas Configuration for

your determination type (e.g. “C0O2”).

» The Main Script controls the acqui-

sition cycle.

NOTE: It should only be edited by

users trained on script editing.

| Petipherals | Evahiation@C02] Pri 02| Dyn Extemals
[~ Basics
Expenment Claszical Aquisiion
Configuration Duallnet ————
Comment =]
=l
Gasconfiguration |E02<_ d
Pre Script [ =i
Main Script [Aauistion sct =] 7
Post Scipt | =
- lsotope MS
Integration Time [=o00(s) =] Peak Center Predelay (5] |75
Peak Center Cup [cowd 7] PeskCenterPostdelay(s) [0—‘
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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

Delta™* XP (narrow cup for m/z 45).

> Peak Center Predelay is the time the system waits between activation of the refe-

rence 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 > Reference denotes, which bellow will contain the
s Lt PRign @ standard gas (default: right bellow). The other bel-
Niarboor o Cocion g = low will contain the sample.

Idle time [s] 5 -

ATkl 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:

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 —<€—— » Background Predelay is the waiting time after
Pre Delay [s] ]5 closing the changeover valves until the back-
Integration Cycles |1 ground measurement begins.

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

integration time.

Pressure Adjust
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.

RIESSNS Sohistig » on cup: cup on which the pressure adjust will be
DhiCus Cup3 ¥ performed. Normally, it is the cup, where mass 44
Delay Time [s] 0 is measured.

Tolerance (mV) 100 » Delay time is the waiting time after changing from

sample to standard gas (or vice versa) before
matching the standard bellow to sample ion

intensity.

» Tolerance denotes the precision of the pressure adjust. It is the maximally acceptable
deviation of the ion intensities between the sample signal and the standard
signal after matching. If the deviation is less than or equals the value (e.g.

100 mV, this means + 50 mV), the press adjust is finished successfully.
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Bellow/Bellow

‘Bellow / Bellow >  Master: the bellow that predefines the pressure,
Master |Left ..,] whereas the other bellow has to follow. Choose

LI 11

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.

Bt Eton >  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

Signal up [mV] IU— standard gas less than the given value before
closing valve 25 and starting data acquisition.
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Evaluation

Instrument | Peripherals  Evaluation@®C02 I Printout@C02 | Dyn Extemals | » Select an lon Correction type
(e.g. “CO2 Santrock et al.”).

—lon Cormection Type:

I C0O2 Santrock et al. j

Outlier Test- » Choose the type of Outlier Test.
Type None j > | (Rejection criterion for possible out-

liers: “None” or “Sigma”).

o If you select None, only mean and standard deviation of the obtained delta values will

be calculated. Outliers will not be identified.

o If you select Sigma, those delta values beyond k times of the standard deviation will be

identified and rejected.

e / » If you selected Sigma, the button on
Type Sigma j u the right side becomes available.
Click it.
Options |
Isodat Object
@ @ oudlerTsstslgma > Select the k-fold standard deviation

(default: k = 1).
Probability |1 v |
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‘Extended Parameters

lon Correction Location

Standard Parameter:

DUAL INLET MEASUREMENTS 4
> Extended Parameters: this function
has not been implemented yet. Soon,
Internal j

Std. Name:

813CNH2C

6 1801160

Haus2

4

-39.260

-25.540

>

you can choose an editable Script
here, which contains the lon Correc-
tion (i.e. type of lon Correction and

its location).

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 car-

bon and oxygen of your standard gas.
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Printout

Printout Templates

s el V. o Printout@C02 when . . .
A PR | G DRzl > Single Print selects a print template
[~ Printout Templates

Singe [Petak esim o from the Result Workshop for an in-

Sene {SEDIERER - dividual printout per sample.

» Sequence Print selects a print temp-
late from the Result Workshop for a
reduced print per sample within a se-

quence 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 I »] Template from the Result Workshop
Sequence I »| 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 4.3.3) or create a new Sequence
(refer to Chapter 4.1.5).
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ISODAT NT DUAL

4.3.3 USING A PREDEFINED SEQUENCE

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

: 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
—» X
=@ Dialogs
__| Scan
| DIl & Class Informations =

» Click OK. ' hd

> Activate the File Browser check box.

File Browwser | /x|
GiQ

D:AFINNIGANMSO NT\global\User\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 01721702
1 )C02_a2005.met  01/08/0214:5549  05/29/01
" AC02_dual_inlet_z... 01/08/0214:5549  05/29/01
)02 Multimet  01/08/0214:5543  05/29/01
)02 ze0.met  01/08/02145549  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
) C02_zero rightmet 01/08/02 145543 05/14/01
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File Browser | i x|

el

D:AFINNIGANAISODAT NT\globalUser\Dual Inlet Sy...\Sequence
Methods Sequences | Resuts | Search |

Created Modified

» From the predefined Sequences

choose a suitable one by double-click 01/21/02131750 01/21/02
. , /002 zeroleftseq  01/08/02145550  05/10/01
(e.9."CO2.seq”). "I HD_zero.seq 01/08/0214:5550  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

I Multiportseq 01/08/02 14:55:51 01/24/02

:,ac Multiport+MicroV... 01/08/02 14:55:51 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 e f f e 'g;‘:"d

.met foud
. 2 VI iv|v CO2.met i
chosen in Chapter 4.3.2 occurs as default |= R — =

(“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. g
Start

4-24

Thermo Finnigan
Issue 06/2002



ISODAT NT DUAL

INLET M

EASUREMENTS 4

» Define parameters for:

o Results Export
o Printout
o Sequence Scripts

> Press OK to start Sequence Acquisition.

Options E3

Isodat Object

& TemplateDataSequenceHeader

- Results 4
IV Store I Auto Numerate Folder
™ Export WK1 File & 1 Fle/Sequence. 01 Fre/Sample > |
[ ASCll export [csv) & 1 File/Sequence. €11 File/Semple
Folder Name Pre | Past |Muliporl |
File Name Pre | Post ||Acmisition

~ Printout < i~ Resultworkshop Templates - 5
Mo 1 Printout/Sequence e |
& Yes 1 Printout/S ample

~Propeties — _
Comment [No Comment " Measure only Selection

- Sequence Scripts — ‘ _—

Pre Script I 0
Post Sciipt | 0 [
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44 DUAL INLET MEASUREMENT INCLUDING MULTIPORT

4.41

DEFINING A CONFIGURATION

Configurations
] Isodat NT
S8 § §Dual Inlet & M

[=-MS Delta Plus XP

i BoardldHardwarePart

®H Intensity
3 Extraction 1
Extraction 2
K-Focus 1
#-Focus 2
Trap
Electron Energie
Emission
#-Deflection
-Deflection 1
-Deflection 2
SE Supressing
Retarding Lense
% ResetHY
High Yacuum
EZ) High voltage
EZ] Magnetic Field

(3 Clock

% ResistorCh0

“a InletValve Heater
EmissionCurrent
EZ) EmissionCurrentTr.

— Capillary

e ——

» Before operating, a Configuration containing the Dual Inlet System and

the Multiport 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 XP

» On the right pane, select

Dual Inlet + Multiport.

E EDual Inlet
§ EDual Inlet + HDevice
£ BDual Inlet + HDevice + 42005 Sampler
E B Dual Inlet + MicraVolume
3 :Dual Inlet + Multiport
# EDual Inlet + Multiport + Buffered Refill

"o | & EDual Inlet + Multiport + MicroVolume

2 & EDual Inlet + Multiport + Reference Refill

, Duallnlet Sets

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

A ® sign appears:

EZ) HvStatus

—_ Capﬂlar%j
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S8 §1§Dual Inlet System

Source

M BoardidHardwarePart
bq Valve 11
P4 Valve 12

Interm Right

L Intem Left

S Multiport 105 B

ME BoardldHardwarePart
Pressure
P4 Vacuum
P4 Bank
P valve 1
b Valve 2
P4 Valve 3
P4 Valve 4
b valve 5
P4 Valve
P4 Valve 7
P4 Valve 8
P4 Valve 9
b Valve 10

~—_ Extemn Right
. Extemn Left

— Capillary

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

» The Multiport has been attached to the Intern Left Port.

» Close the Configurator window.

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

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

: Properties [ X]

IR Bars | [ Global|

| ScriptBar _.T.I
X| Basic Bar
X Window Toolbar
=-@ DialogBars
X| Configuration
X Isodat Acquisition Informations
_ | DataBases
| Source Vacuum
| Smart Isotope MS
| Focus
__| State
_| Devices
—» X

> Activate the File Browser check box.

=@ Dialogs
. __| Scan
» Click OK. | DIl & Class Informations —
b4
oK | [ Cancel | Apol
File Browwser | | x|

» On the File Browser, select the
Methods tab (default).

DAFINNIGANASODAT NThglobaltUser\Dual Inlet System\Method
Methods ]Sequences] Results ] Searchl

Name | Created | Modified
=1 C02.met 01/21/02143200  01/21/02
1002 s200S.met  01/08/02145549  05/29/01
" AC02_dual_inlet_z... 01/08/0214:5549  05/29/01
lC02_Mulimet  01/08/02145549  05/29/01
1002 ze0.met  01/08/02145549  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
21 C02_zero ightmet 01/08/02145543  05/14/01
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> From the predefined Methods G

File Browser | x|

DAFINNIGANMSODAT NThglobal\User\Dual Inlet SystemMethod

choose “CO2_multi.met” by double- Methods | Ssquencss | Resuts | Searc |

click. Name [ Created [ Modiied
= C02met 01/21/02143200 01721702
] C02_a2005. met 01/08/021455:43  05/29/01

- 1C02_dual_inlet_zero.met  01/08/02 14:55:49 05/29/01
- CO2_Multi.met 01/08/02 14:55:49 05/29/01

21 002_zer0 .met 01/08/0214:55:49  05/29/01

If the Standards in the Method to be

opened are older than the actual ones /e Standard values different to Standard D atabase!

17

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.

Instument | Peripherals | Evalustion@C02 | Printout@C02 | Dyn Extemats |

> The Instrument tab of the | % -
Experiment Claszical Aquisition
Method “CO2_multi.met” Configuation  Dual Inet Muipot ——
Comment =]
appears.
pPp &
Gasconfiguration ICGZ j
For details see Chapter pis ScEt | =2
432 Main Script |double side.sct =2
R Post Script | =)
- lsotope MS
Integration Time IWLI Peak Center Predelay (5] |5—
Peak Center Cup m_—:_l Peak Center Postdelay (5] lg—
Ensure, that the proper peak center cup is selected.
If necessary, correct the default cup (i.e. Cup 4)!
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Instument  Peripherals | Evaluation@®C02 | Printout@C02 | Dyn Extemals |

~ Dual Inlet System
Ref Left ©  Right & [ o
ElEnce i
OnCi I vl
Mumber of Cycles [ﬁg - i w_ =k
‘ Delay Time [s] ﬁr__—
Idle time [s) [15—3 e
- ance (m) [100
> See Chapter 4.3.2 for de- Fantiial |  Below / Below
. ] HV Pump Time (5] R Master [Manual =]
tails at Peripherals tab. SR fr— i e——
- Backar -~ Capilary / Bellow
Pre Delay [£] |30 Signal up (V] IiIJ
Integration Cycles |3
[ituepat X A

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

NOTE: For measurements including Multiport two additional parameters occur:
o Gas Transfer Time: time the sample gas needs to pass from the Multiport to
the sample bellow (e.g. 60 s). The valves “bank”, “12”,

“14” and “15” are opened.

a Expansion Threshold: when the sample has entered its bellow, the sample
gas pressure within it must not exceed the Expansion
Threshold at bellow 100 % open (e.g. 70 mbar). If the
pressure exceeds the threshold, sample gas will be
pumped off stepwise in at the most 10 consecutive tri-
als. If the pressure still exceeds the threshold after the-
se trials, the system stops. In this case, use less subst-

ance.
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Instument | Peripherals Evaluation®C02 | Printout@C02 | Dyn Extemals |

[~ lon Comection Type: -
. ‘ |EI32 Santrock et al, _:_I
> At Evaluation CO2 tab, :
see Chapter 4.3.2 for details.  Ouler Test- A/—
‘ Type Mone - _i
13 ” [13 H ” (B E*snded r‘
» Select “None” or “Sigma” as e

Outlier test. In case of “Sigma”,
_ - Standaid Parameter
SpeCIfy the k-fold of the stan- ‘ Std. Name: / 8 13CH2C 8 180/160
CO2_zero ~| 0.000 0.000
dard deviation using .

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

Instiument | Peipherals | Evaluation@C02 Pintout@C02 | Dyn Extemals |

» At Printout tab, see Chapter B Tanistes:
4.3.2 for details. o [coz_shoriFw -
Sequence [C02_Shor_seqlRw 2
WK1 Export Templates
Single | il
Sequence | il

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 4.4.3) or

create a new Sequence (refer to Chapter 4.1.5).
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4.4.3

USING A PREDEFINED SEQUENCE

» 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
Sequences tab
(default: Methods tab).

IR Bars | [ Global|

: Properties [ X]

Options

| ScriptBar

X| Basic Bar

X Window Toolbar
=@ DialogBars

X| Configuration

X Isodat Acquisition |

_ | DataBases

| Source Vacuum

| Smart Isotope MS

__| Focus

__| State

_| Devices
b P Ak File Browser
=@ Dialogs

_| Scan

| Dll& Class Informal

nformations

tions

= |

File

jel

Broweser |

D:AFINNIGANMSO NT\global\User\Dual Inlet SystemiMethod

Methods ]Sequences] Results ] Searchl

ix]

Name | Created | Modified
4 CO2.met 01/21/0214:3200  01/21/02
1C02_a200S.met  01/08/0214:5543  05/29/01
" AC02_dual_inlet_z... 01/08/0214:5549  05/29/01
lC02_Mulimet  01/08/0214:5543  05/29/01
1002 _zero.met  01/08/0214:5543  05/29/01
1C02_zero leftmet  01/08/0214:5543  05/29/01
1 C02_zerorightmet 01/08/0214:5543  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 4.4.2 occurs as
default (“CO2_Multi.met”).

File Browser

[ Q
D:AFINNIGANNISODAT NTAglobal\User\Dual Inlet Sy...\Sequence
Methods  Sequences | Resuts | Search |

Name | Created | Modified
1 C02:seq 01/21/021217:50  01/21/02
1002 zeroleftseq  01/08/0214:5550  05/10/01
" HD_zero.seq 01/08/0214:5550  05/11/01
B I Microvolume _onl.. 01/08/0214:5550  04/19/01
iy . MicroVolume.seq  01/08/0214:5550  11/02/00
Multiport.seq 01/08/02 14:55:51 01/25/M
! Multiport+MicroV... 01/08/02 14:55:51 04/20/01

d :,J N2_zero.seq 01/08/02 14:55:51 01/24/01
N :,:J S02.seq 01/08/02 14:55:51 01/25/01
= | i

Line _ﬁ.? == | Multiport Inlet Identifier 1 Meathod

1 v | v | v | Sample 1 ¥ CO2_Multi.met ¥
2 v | v | v | Sample 2 | €02 Multi.met -
3 v | v | v | Sample 3 ¥ CO2_Multi.met e
4 v | v | v | Sample 3 b CO2 Multi,met e
5 v | v | v | Sample 5 o CO2_Multi.rmet >
6 v | v | v | Sample B i CO2_Multi, met -
7 v | v | v | Sample 7 > CO2_Multi.met i
8 v | v | v | Sample 8 - €02 Multi.rmet -
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

Sample 8). It is possible to measure a sample repeatedly (e.g.

connect both Sample 3 and Sample 4 to the Multiport Inlet port 3).

> 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.

Isodat Object

& TemplateDataSequenceHeader

~Results —<¢
¥ Store I~ Auto Numerate Folder
I |Evpot WKI Fle & iFie/5equence. €1 Fiie/Bample &5
[ ASCll esport[iesy). @ TiFilE/Gequence € FilE/Gample
Folder Name il Post |MuliDorI -
File Name _Pre | Post | [Acquisiion

-~ Printout < ~ Resultworkshop Templates - -
C No @ 1Pintout/Sequence. > |
& Yes 1 Printout/Sample

- thm — S S— - —

Comment [No Comment

- Sequence Scripts — ‘ _—

[T Measure only Selection

Pre Sciipt I 0
Post Scipt | =R
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4.5 DUAL INLET MEASUREMENT INCLUDING MICROVOLUME

4.51 MICROVOLUME - MEASUREMENT PRINCIPLE

4.51.1 MICROVOLUME WITHOUT MULTIPORT - MEASUREMENT PRINCIPLE
left valve right valve

\ 4 .
A A

Microvolume
(~0.4 ml)

Transferline
(~ 17 ml)

v
“valve 12

Bellow volume

valve 11 valve 14 (max. ~ 40 ml)
A ' A
Bank

(crosspiece, ~ 4 ml)

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

Pressure

r A A
b
valve 1 Transferline
Multiport
Microvolume
v M)
valve 12
A
A 4
A
changeover
bellow valve (COV)
A 4 \ 4 A 4
Sample A o A
valve 11 valve 14 valve 15

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

4.5.1.3 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 val-

ve of Microvolume

» Bank, Transferline and Bellow: Bank + Transferline + Bellow, which is ope-

ned to x % (i.e. Bellow Pos. [%]).

Expansion Mode

" Bank " Bank and Transferline ' Bank, Transferline and Bellow ISU Bellow Pos [%]
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4.5.1.4 EXPANSION MODE — BEFORE MEASUREMENT

1

2

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

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

sample valve.

Ensure that on the Standard side enough gas is available.

If Reference Refill is planned, activate & in the Sequence list.
Start the Acquisition.

After starting the Acquisition, the bellow of the Sample side (i.e. mostly left) will be

opened fully, i.e. to 100 %.

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

pears).

If FV Threshold has been reached, the fore vacuum pump continues to pump until FV

Pump Time (e.g. 10 s) has elapsed.

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
bellow, the bank valve and then all other valves are evacuated one by one. To
proceed evacuation, attainment of FV Threshold is required on every step: if FV
Threshold is not reached on one of the steps, measurement will be canceled. An error

message then appears.
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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).

4.5.1.5 EXPANSION MODE — MEASUREMENT WITH BANK

Microioly

(¢ Expansion O Freeze Direct

r ExparAmgoerffMﬂc

(+ 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 [5]

Pump Out Temperature I513
['C]

Initial Transfer ].50

Temperature [°C)
Freeze Temperature ['C]  [.175

Measure Temperature
v

('l ]50

Bellow DirectT hreshold |2a
[mBar]

Freeze Bank Threshold > Is

[mBar]

Freeze &ll Threshold |2
[mBar]

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 [5]

Pump Out Temperature I513
['C]

Initial Transfer ].50

Temperature ['C]
Freeze Temperature ['C]  [.175

Measure Temperature
(C) ]50

Bellow DirectT hreshold |2a

[mBar]

Freeze Bank Threshold Is
[mBar]

Freeze &ll Threshold |2
[mBar]

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

Number of Cycles
Idle time [s]
F¥Threshold [mBar]
HY Pump Time [s]

FV Pump Time [s]

Left C  Right &

[ =
i= =

[u,os

[so

m
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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 [5]

Pump Out Temperature |51]
['C]

Initial Transfer I.5g
Temperature ['C]

Freeze Temperature ['C] 175

Measure Temperature
(C) ISD

Bellow DirectT hreshold I2a
[mBar]

Freeze Bank Threshold
[mBar] === I6

Freeze &ll Threshold 2
[mBar] > I

Freeze Time [s] Isg

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).

4.5.1.6

EXPANSION MODE — MEASUREMENT WITH BANK AND TRANSFERLINE

Micro Volume

4

* Expansion ¢ Freeze Direct

~ Expansion Mod\ex

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

C Bank  Bank and Transfering € B

ank, Transferline and Bellow |50 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.

4.5.1.7 EXPANSION MODE — MEASUREMENT WITH BANK, TRANSFERLINE AND
BELLOW

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

Micro Yolume

* Expansion O Freeze Direct

- Expansion Mode Y \ |
‘ " Bank (" Bank and Transferline (% Bank, Transferine and Bellow |50 Bellow Pos [%4] |
Sample Equilibration ]50 Bellow DirectT hreshold Izg

Time [s] [mEar]

Pump Dut Temperature ]59 Freeze Bank Threshold |5

['C] [mBar]

Initial Transfer ].50 Freeze All Threshold |2

Temperature ['C] [mBar]

Freeze Temperature ['C] 175 Freeze Time [s] IBU

Flceiasure Temperature ]750 Delay Before Measure [s] |5

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.

4 — 41

Thermo Finnigan
Issue 06/2002



ISODAT NT

DUAL

INLET MEASUREMENTS

Case 1:

Case 2:

Case 3:

Case 4:

Micro Yolume

(+ Expansion O Freeze Direct

i~ Expansion Mode
" Bank

Sample Equilibration
Time [s]

Purmp Out Temperature
['C]

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

Measure Temperature

(" Bank and Transferine (% Bank, Transferline and Bellow |50 Bellow Pos [%]

Bellow DirectT hreshold » |20
[mBar) I

Freeze Bank Threshold » [6
[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-

cess will be repeated.

If Freeze All Threshold < p < Freeze Bank Threshold, Bank valve and

sample valve (e.g. valve 1) are closed. After pumping off a part of the gas,

only the gas in the bank volume will be frozen.

gas amount will be frozen.

If p < Freeze All Threshold, only few gas is available. Therefore, the whole
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4.5.1.8 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 Yolume

(" Expansion (* Freeze Direct

Sample Equilibration |5[|
Time [g]

Pump Out Temperature |50

['Cl

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 elap-

sed.

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 Initial Transfer Temperature (e.g. -50 °C), bank valve and left valve of Microvolume

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

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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4.5.2

DEFINING A CONFIGURATION

o G

» 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

(=] MS Delta Plus XP €——
Wi BoardidHardwarePart
M Intensity
EZ) Extraction 1
@ Extraction 2
) %-Focus 1
) %-Focus 2
@ Trap
@ Electron Energie
@ Emission
EZ) %-Deflection
EZ] vv-Deflection 1
EZ) v-Deflection 2
EZ) SE Supressing
EZ] Retarding Lense
“w ResetHY
EZ) High Vacuum
EZ] High Voltage
EZ] Magnetic Field
(@ Clock

“a BesistorCh0

oI

w InletValve Heater
EmissionCurrent
EmissionCurrentTrap
HighVoltage
Hy!
_ Source
— Capillary

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

volume”.

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

» On the right pane, select

“Dual Inlet + Micro-
volume”.

A ® sign appears:

¥ BDual Inlet
¥ Dual Inlet + HDevice
£ EDual Inlet + HDevice + A2005 Sampler
:Dual Inlet + MicroVolume
¥ #Dual Inlet + Multiport
B8 (3 30ual Inlet + 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.

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

P4 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.

446

Thermo Finnigan
Issue 06/2002



ISODAT NT DUAL INLET MEASUREMENTS 4

4.5.3 USING A PREDEFINED METHOD

» 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

> Activate the File Browser check box. |= @ DisogBars

X| Configuration

X Isodat Acquisition Informations

__| DataBases

| Source Vacuum

__| Smart Isotape MS

| Focus
_ | State
| Devices
b P Ak File Browse
. =-@ Dialogs
» Click OK. ] Sean
| DIl & Class Informations =
oK | [ Cancel | Apol
File Browser | i x|
» Onthe File B lect th LiQ
n the File browser, select the D:AFINNIGANVISODAT 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

)C02_a2005.met  01/08/0214:5543  05/29/01
" AC02_dual_inlet_z... 01/08/0214:5549  05/29/01
©IC02_ Mulimet  01/08/0214:5543  05/29/01
1002 _zero.met  01/08/0214:5543  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
1 C02_zerorightmet 01/08/0214:5543  05/14/01
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>

>

File Browser | X

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

Name ] Created
A CO2 met 01/21/02 14:32:00
From the predefined Methods 4 C02_a2008.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 14:55:43
1 £02_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
8 . HD.met 01/08/02 14:55:49
8 | HD_zer0.met 01/08/02 14:55:43
= 0 Microvolume_only.met 01/08/02 14:55:43
—y _,4 Multiport + MicroVolume.... 01/08/02 14:55:49

If the Standards in the Method to be Isodat Acquisition | X]
opened are older than the actual ones _,f' Standard values different to Standard D atabase!

¥

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 | Peripherals | Evahustion@C02 | Printout@C02 | Dyn Externals |

i~ Basics
Experiment Classical Aquisition
Configuration MicicVolume <@——
Comment - |
» The Instrument tab of the
13 H e Ll
Method “Microvolume_only.met s o -
appears. Pre Scipt | )
Main Seript [double side with click clack-sct =N
: Rot St | =hr))
» For details see Chapter 4.3.2.
 Isotope MS
Integration Time IW] Peak Center Predelay (5] I5—
Peak Center Cup Cup 4 v] PeskCeerPostdeley(s) o
NOTE: Ensure, that the proper peak center cup is selected.
If necessary, correct the default cup (i.e. Cup 4)!
Instiument  Peripherals | Evaluation@C02 | Frintout@CO2 | Dyn Externals |
— Dual Inlet System | P€ripherals tab: Dual Inlet part
) % — Pressure Agjust —
Reference Left C Right On Cup m
. . Mumber of Cycles [4 3 :
» For details at the Peripherals : Delay Time [s] E
el [15 | Tolerance (mV]
’ = 50
tab’s Dual Inlet part see Chapter | ;e o |
Bellow / Bellow -
4.3.2. HY Pump Time [s] [60 Master [t ]
FV Pump Time [5] [
[ Backaround ~ Capilary /Bellow————————————
Pre Delay [5] |3EI Signal up [mV] 100
Integration Cycles |3

Micro Volume

@ Expansion C FieeeDieat | Pcripherals tab: Microvolume part

( Expansion Mode
 Bank " Bank and Transtedine (¢ Bank, Transferine and Bellow |50 Bellow Pos [%]
. . Sample Equilibration |33 Bellow DirectThreshold |3
» For details about the Peripherals Tmel (0]
Purnp Out Temperature |53 Freeze Bank Threshold |4
tab’s Microvolume part see et (B
ITniual Tl::jfelrc] ER m;sz?u Thieshold s
emperature A
Chapter 432 Freeze Temperature ['C]  [.175 Freeze Time [s] |5|j
Fgrme?m-, ! B Delay BeforeMeasuwels] [5—

4 — 49
Thermo Finnigan
Issue 06/2002



ISODAT NT DUAL INLET MEASUREMENTS 4

» At Evaluation CO2 tab, Instrument | Peripherals Evakiation@C02 | Printout@C02 | Dyn Extemals |
. lon Correction Type:
select an lon Correction type T -
e.g. “CO2 Santrock et al.”). N D
( g ) - Outier Test A/ A/
‘ Type MNaone o _I
(- Extended Parameters

» Select “None” or “Sigma” as

lon Camection Location

Outlier test. In case of “Sigma”,
- Standard Patameter:

Std. Name: A 8 13CH2C 6 180/160
Haus2 ¥| -39.260 -25.540

specify the k-fold of the stan-

dard deviation using

For details see Chapter 4.3.2.

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

Instrument | Peiipherals | Evaluation@CD2 ~Piintoul@C02 | Dyn Extemals |

» For details at the Printout tab, 1~ Printout Templates
Single [Defaut Resutiw 0
see Chapter 4.3.2. Serenca [ Ao B
:-w1 ExpcrlTsmplats;
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 4.5.4)

or create a new Sequence (refer to Chapter 4.1.5).
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4.5.4 USING A PREDEFINED SEQUENCE

» 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
> Activate the File Browser check box. i Comoraion. _
X lsodat Acquisition Informations
__| DataBases
__| Source Vacuum
| Smart Isotope MS

| Focus
__| State
| Devices
—> x| FEE
=-@ Dialogs
. __| Scan
> Click OK. | DIl & Class Informations g
oK | [ Cancel | Apol
File Browser | /x|
» On the File Browser, select the D:\FINNIGANSISODAT NT\global\User\Dual Inlet SystemiMethod
Sequences tab hethods ]Sequences ] Results ] Search I
) Name | Created | Modified
(default: Methods tab). 1 C02.met 01/21/02143200 01721702

1C02_s2005.met  01/08/0214:5549  05/29/01
" AC02_dual_inlet_z... 01/08/0214:5549  05/29/01
1 C02_Multi.met 01/08/0214:5549  05/29/01
SC02_zero.met  01/08/0214:5549  05/29/01
"1 C02_zero leftmet  01/08/02 14:55:49 05/29/01
) C02_zerorightmet 01/08/0214:5543  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]

choose “Microvolume_only.seq”

Name | Created | Modi
i Aco2 1/ 17: 1/21
by double-click. :,ai C02.seq 01/21/0213:17:50 01/2
A C02_zero left.seq 01/08/02 14:55:50 05410
“L/HD_zero.seq 01/08/02 14:55:50

Microvolume _only.seq 01/08/02 14:55:50 04418
_ X MicroVolume. seq 01/08/02 14:55:50 11/02
4 Multiport.seq 01/08/02 14:55:51 01/24

» In the “Method” column, the Method
chosen in Chapter 4.5.3 occurs as !
default (“CO2_Multi.met”).

Line Identifier 1 Method

Microvolume_only.met o

<|B
< ||
B

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 E3

Isodat Object

& TemplateDataSequenceHeader

~Results —<¢
¥ Store I~ Auto Numerate Folder
I |Evpot WKI Fle & iFie/5equence. €1 Fiie/Bample &5
[ ASCll esport[iesy). @ TiFilE/Gequence € FilE/Gample
Folder Name il Post |MuliDorI -
File Name _Pre | Post | [Acquisiion

~Printout < - Resultworkshop Templates -
C No @ 1Pintout/Sequence. > |
& Yes 1 Printout/Sample

~Properties - — _
Comment [No Comment [~ Measure only Selection

Pre Sciipt I 0
Post Scipt | =R
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4.6 DUAL INLET MEASUREMENT INCLUDING MULTIPORT AND MICROVOLUME

4.6.1 DEFINING A CONFIGURATION

» Before operating, a Configuration containing the Dual Inlet System, the

Multiport and the Microvolume must be created in the Configurator as

follows.

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

Configurations
] Isodat NT -
S8 § $Dual Inlet & Multiport & Microvolume

(= MS Delta Plus XP

M BoardldHardwarePart

M Intensity
23] Extraction 1
Extraction 2
KFocus 1
HFocus 2
Trap . .
Election Energie » Open the tree structure by a click on # at @ ms Delta Plus XP
Emission
#-Deflection
-Deflection 1
-Deflection 2
SE Supressing
Retarding Lense
ResetHY » On the right pane, select
High Yacuum
High Yoltage
%) Magnetic Field .
@ Clock Dual Inlet +Multiport +

“a ResistorCh0

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

¥ BDual Inlet

¥ Dual Inlet + HDevice

£ EDualInlet + HDevice + A2005 Sampler
# EDual Inlet + MicroVolume

§ EDual Inlet + Multiport

EE (7 70ual Inlet + Multiport + Buffered Refil
' :Dual Inlet + Multiport + MicroVolume
& EDual Inlet + Multiport + Reference Refil

S8 S8 NES8S88888

Duallnlet Sets

L% Inlet Valve Heater Microvolume.

EmissionCurrent
EmissionCurrentTrap

HighVoltage ]
= C::Lf;y —{| > Dragitto the Source port = of the new Configuration.

A ® sign appears:
gn app EZ) HvStatus

_:_ Capﬂlar%j
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[=}-— Source
=R ¥ 3 Dual Inlet System
M BoardidHardwarePart

P4 Valve 11

P4 Valve 12

L Intem Right
[=-—_ Intemn Left
SEEE Multiport 10§ T
Wi BoardldHardwarePart
Pressure
P Vacuum
P4 Bank
P4 Valve 1
P Valve 2
P4 Valve 3
P4 Valve 4
M Valve 5
P4 Valve &
P Valve 7
M Valve 8
P4 valve 9
b Valve 10
—+ Extemn Right
. Extemn Left
. Capillary zm

P Valve 34

=)=+ DiectCOV €——

. =B MicroVolume
EZ] GetTrapTemperature
EJ SetTrapTemperature —
w LN2Refil
“a Cooling
M V17

- P4 V18

P valve 39

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

» The Multiport has been attached to the Intern Left Port.

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

» Close the Configurator window.

All settings will be saved automatically.
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ISODAT NT DUAL

4.6.2 USING A PREDEFINED METHOD

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

: Properties [ X]

B Bars | [ 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
dmm P File Brovise
=49 Dialogs
. __| Scan
» Click OK. ___| Dll& Class Informations —
b4
oK | [ Cancel | Apol
File Browser | ¢ x|

DAFINNIGANASODAT NThglobalt\User\Dual Inlet Systemi\Method

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

Methods tab (default). — = T
) C02.met 01/21/0214:3200  01/21/02
1002 a2005.met  01/08/02145543  05/29/01
11 C02_dual_inlet_z... 01/08/0214:5549  05/29/01
)C02 Mulimet  01/08/02145549  (05/29/01
1002 zero.met  01/08/02145543  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
) C02_zerorightmet 01/08/0214:5549  05/14/01
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File Browser |

I x|

(5 Q
D:AFINNIGANMSODAT NTAglobal\User\Dual Inlet...\Method
Methods ISequencesl Results I Search I

Name | Created

-4 C02_a2005.met 02/13/02 11:47:09
] C02_dual_inlet_zero.met 02/13/02 11:47:09
_ ‘,4 C02_Multi.met 02/13/02 11:47:09
=71 C02_zer0 .met 02/13/02 11:47:09
1 C02_zero left. met 02/13/02 11:47:10
,J CO2_zero right.met 02/13/0211:47:10

; ,4 H_Device.met 02/13/0211:47:10
H . HD.met 02/13/0211:47:10
1 _,41 HD_zero.met 02/13/0211:47:10
- _,4 Microvolume_only.met 02/13/0211:47:10
| ) Multiport + MicroVolume.met  02/13/02 11:47:10
-« N2_zero.met 02/13/02 11:47:10

» From the predefined Methods choo-
se “Multiport + Microvolume.met”

by double-click.

> |If the Standards in the Method to be

opened are older than the actual ones ; ,
/ E Standard values different to Standard D atabase!

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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» The Instrument tab of the
Method “Multiport + Microvolu-

me.met” appears.

» For details see Chapter 4.3.2.

Instument | Peripherals | £

Experiment
Configuration
Comment

Gasconfiguration
Acquisition Script
-~ lsotope MS

Integeation Time
Peak Center Cup

valualion@CO2 | Printout@C02 | Dyn Externals |

Classical Aquisition
Dual Inlet Multiport_Microvolume <@———

|

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 4.3.2.

» For details at the Peripherals
tab’s Microvolume part,
see Chapter 4.5.3.

Instiument  Peripherals |

Evaluation@C02 | Piintout@C02 | Dyn Extemals |

 Dual ket System — Peripherals tab: Dual Inlet part

Cup3 ™

10

1

Left e

Micro Volume

- Pressure Adjust
Reference Let € Right & On Cup
Number of Cycles -
Cyel 4 = Delay Time (5]
Ide time [s] [15 = Tolerance (V)
FyThreshold [mBar] IU_DB Bellow / Bellow-
HY Pump Time [s] B Master
FV Pump Time [s] IZU
i~ Background - Capillary / Bellow
Pre Delay [s] |3EI Signal up [rmv]
Integration Cycles |3

100

 Expansion C Freeze Direct

Peripherals tab: Microvolume part

( Expansion 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 Temperat |23 Delay Before Measure [s] Is—
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» For details at the Peripherals Mikgort
Expansion Thieshold [mBar] |70 Gas Transfer Time [s] 160

tab’s Multiport part, see

Peripherals tab:
Chapter 4.4.2. Multiport part

»> At Evaluation CO2 tab,

Select an lon Correct type’ Instrument | Peripherals E\fahalioﬂ@CEQIPrhtwt@le Dyn Externals |

lon Correction Type:
e.g. “CO2 Santrock et al.”. T .
“ ” “ H ” — Outlier Test / /
» Select “None” or “Sigma” as ‘ s N 5155
Outlier test. In case of “Sigma”, - Evtended Parameters

lon Camection Location

specify the k-fold of the stan-

[ - Stenderd Paremeler
.y . Std. Name: & | 13CA12C 8 180/160
dard deviation using . e 35250 T

For details see Chapter 4.3.2.

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

Instrument | Peiipherals | Evaluation@CD2 ~Piintoul@C02 | Dyn Extemals |

i~ Printout Templates
i ; Single T Fesuls
> For details at Printout tab, [Defoul Resutinn o
EEpne ISingle Result i =

WK1 Export Templates -

see Chapter 4.3.2.

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 4.6.3) or create a new Sequence (refer to Chapter 4.1.5).
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4.6.3 USING A PREDEFINED SEQUENCE

» 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

Sequences tab
(default: Methods tab).

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
—» X
=@ Dialogs
__| Scan
| DIl & Class Informations

= |

File Browwser |

ix]

Kiel m(///
D:AFINNIGANMSO NT\global\User\Dual Inlet SystemiMethod

Methods ]Sequences] Results ] Searchl

Name | Created | Modified
= 1C02.met 01/21/0214:3200 01721702
1 )C02_a2005.met  01/08/0214:5549  05/29/01
" AC02_dual_inlet_z... 01/08/0214:5549  05/29/01
)02 Multimet  01/08/0214:5543  05/29/01
)02 ze0.met  01/08/02145549  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
) C02_zero rightmet 01/08/02 145543 05/14/01
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File Browser

(5 Q
DAFINNIGANMSODAT NTAglobalhUser\Dual...\Sequence
> From the predefined Sequences Methods ~Seduences | Resuts | Search |
choose “Multiport + Microvolu- Name | Created
. M4 C02_zero left.seq 02/13/02 11:47:11
me. ” le-click. —:’"l =
e.seq” by double-clic B HD_zer0.5eq 02/13/02 11:47-11
- :_,J Microvolume _only.seq 02/13/0211:47:12
:_,:i Micro¥olume.seq 02/13/02 11:47:12
0 . Mutiport 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 02/13/02 11:47:12

> In the “Method” column, the Method [tee L] [ == Multiport Inlet___ | \dentifier 1 Method @——
1 v | v | v | Sample 1 = M + MicroVolume.met ™
chosen in Chapter 4.6.2 occurs as |5 R T HUbpot - Miero gurne meL_7
ample 3 > port + MicroVolume.met
4 v | v | v | Sample 4 B port + MicroVolume.mel =
defaU|t 5 v | v | v | Sample 5 Bt + MicroVolume.met ™
6 v | v | v | Sample B = + MicroVolume.met
“ H H ” 7 v | v | v | Sample 7 - Aultiport + MicroVolume met |
( MU|t|p0rt + M|Cr0VOIUmemet ) 8 v | v | v |Sample 8 s + MicroVolume. met ¥
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 4.3.3.

»> 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 E3

Isodat Object

& TemplateDataSequenceHeader

~Results —<¢
[V Stare I Auto Numerate Folder
[|Espot WKI Fle &1 File/aequence. 1 Frie/Garmp =]
[ ASCll esport (csv) @) TIFile/Gequence. €1 Fie/aemple
Folder Name ilﬂl |Mulipo:l -
File Name _Pre | Post | [Acquisiion

~Printout < ~ Resultworkshop Templates - -
C No @ 1Pintout/Sequence. > |
& Yes 1 Printout/Sample

- thm — S S— - ——

Comment [No Comment

- Sequence Scripts — <4+—

[T Measure only Selection

Pre Script I (=]
Post Seript [ =Hr2
4 - 62

Thermo Finnigan

Issue 06/2002



ISODAT NT DUAL INLET MEASUREMENTS 4

4.7 DUAL INLET MEASUREMENT INCLUDING MULTIPORT AND REFERENCE
REFILL

4.71 DEFINING A CONFIGURATION

Y . . . ..

E‘ﬁ?-.ﬁ‘p » Before operating, a Configuration containing the Dual Inlet System,
Multiport and Reference Refill must be created in the Configurator as
follows.

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

_ » Give it a significant name, e.g. “Dual Inlet & Multiport &
Configurations .
1 Isodat NT = Reference Refill”.
S8 § $Dual Inlet & Multiport & Reference Refill

(= MS Delta Plus XP
Wi BoardldHardwarePart
M Intensity
|Z Extraction 1 )
% i";'”'“jz » Open the tree structure by a click on # at - MS Delta Plus XP

-FOCUS
EZ) %Focus 2
EZ] Trap
IZ Electron Energie
IZ Emission
E(; K-Deflection
lz Y-Deflection 1
EZ] v-Deflection 2
% SE Supressing
23 Retarding Lense B —
‘s ResetHV > On the right pane, select | & [EEDual Inlet
High Vacuum @ |§ EDual Inlet + HDevice
% :'gh Vo'“algeld E E B Dual Inlet + HDevice + 42005 Sampler
@ oo Dual Inlet + Multiport + E B EDual Inlet + MicraVolume
s ResistorCh0 . ¥ EDual Inlet + Multiport
Reference Refill. [RE [§ §Dual Inet + Multiport + Buffered Refill
« |E BDual Inlet + Multiport + MicroVolume

‘s InletValve Heater ﬁ 3 Dl Inlet + Multiport + Reference Refil

E missionCurrent h

EmissionCurrentTrap

HighVoltage i

—455uce » Drag it to the Source port =+ of the new Configuration.

~ Capillary =

L. HvStatus
A & sign appears: =g
—_ Capillar
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[=}-— Source
S8 §1§Dual Inlet System
i BoardidHardwarePart
b4 valve 11
P Valve 12

Py
(== 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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4.7.2 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. 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 | Apol
File Browser | /x|
[ Q
» On the File Browser, select the DAFINNIGANASODAT NThglobalt\User\Dual Inlet System\Method
Methods | Sequences | Results | Search
Methods tab (default). ] | | |
_Name | Created | Modified
A C02met 01/21/0214:3200  01/21/02

_,.‘ C02_a2005.met  01/08/02 14:55:49 05/29/M
S 1C02_dual_inlet_z... 01/08/0214:5543  05/29/01
_,4 CO2_Multi.met 01/08/02 14:55.49 05/23/M
_,¢ CO2_zero .met 01/08/02 14:55.49 05/29/0
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
_,4 CO2_zero right.met 01/08/02 14:55:49 05/14/0
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File Browser | i x|

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

. Method
> From the predefined Methods choo- L Iseq”encesl Resuts | Search |

se a suitable Method (e.g. “Mullti- R * | Created

4 502_only.met 02/13/02

port + Reference Refill. met”) by ) N2_zero.met 02/13/02

. ~ Multiport + Reference Refill. met 02/20/02
double-click. st

! ,4 Multiport + MicroVYolume. met 0213702

& ,,A Microvolume_only.met 02413702

» |If the Standards in the Method to be

opened are older than the actual ones Standard values different to Standard D atabase!

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

ﬂ.;/

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 “Multiport + Reference Refill.met” appears.

Instrument | Peripherals | Evaluation®C02 | Printout@C02 | Dyn Extemals |

Experiment Classical Aquisition

Conliguration 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.

Isotope MS
Integration Tk |8_DDD [s] ;I Peak Center Predelay [s) Isg
Peak Center Cup [Cup3€— | 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:

> Refill Time:

» HV Pump Time:

Peripherals tab

Minimum pressure of standard bellow including the valves
and tubes evacuated using fore vacuum pump before con-

tinuing pumping using turbo molecular pump.

Gas flow time from Reference Refill tank into inlet port of

standard bellow.

Pumping time of bellow including the valves and tubes

using turbo molecular pump.

Instrument ~ Peripherals | Evaluation@®C02 | Printout@C02 | Dyn Extemals |

~ Dual Inlet System

Reference

Number of Cycles
Idle time [s]

PV Threshold [mBar]
HY Pump Time [s]

FY Pump Time [s]

Let ¢  Right & [T
On Cup [cww2 =]
B = Delay Time [s] [0
[5 = Tolerance (mV) 100
003 ~ Bellow / Bellow
I 50 Master m

|10

For details see Chapter 4.3.2.

Backaround — —

— Capillary / Bellow

Pre Delay [s] |5

Signal up [m¥]

Integration Cycles |1

For details see Chapter 4.3.2.

Multiport

Expansion Threshold [mBar] |70

Gas Transfer Time [s] [so

For details see Chapter 4.3.2.
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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 e

Type |N0ne LI >> |

» As Outlier test select “None” or “Sigma”. In case of “Sigma”, specify the k-fold of
the standard deviation using . For details see Chapter 4.3.2.

‘Extended Parameters

lon Correction Location |Intern.3l 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

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

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

For details see Chapter 4.3.2.

WK1 Export Templates

Single I iI
Sequence I i'

For details see Chapter 4.3.2.

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 4.7.3) or create a new Sequence (refer to Chapter 4.1.5).
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4.7.3 USING A PREDEFINED SEQUENCE

» 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. 128 Configueation _
Xl Isodat Acquisition Informations
__| DataBases
| Source Vacuum
| Smart Isotope MS
| Focus
__| State
| Devices
—» X

=49 Dialogs
. __| Sean
> Click OK. | DIl & Class Informations g
oK | [ Cancel | Apol
File Browser | i x|
» On the File Browser, select the D:\FINNIGANVISODAT NT'global\User\Dual Inlet System'Method
Sequences tab Methods ]Sequences] Results ] Searchl

(default: Methods tab). Name | Created [ Modfied

4 CO2.met 01/21/02 14:32.00 0m/21/02

)C02_a2005.met  01/08/0214:5543  05/29/01
" AC02_dual_inlet_z... 01/08/0214:5549  05/29/01
©IC02_ Mulimet  01/08/0214:5543  05/29/01
1002 _zero.met  01/08/0214:5543  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
1 C02_zerorightmet 01/08/0214:5543  05/14/01
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» From the predefined Sequences
choose “Multiport + Reference

Refill.seq” by double-click.

File Browser

el

DAFINNIGANASODAT NThglobaltUser\Dual Inle...\Sequence
Methods Seauences | Resuts | Search |

Name

| Created

- Ea

.

=

C02_zero left.seq
HD_zero.seq

Microvolume _only.seq
MicroVolume.seq A/
Multiport + Reference Refill.seq
Multiport.seq

02/13/02 11:47:11
02/13/02 11:47:11
02/13/0211:47:12
02/13/0211:47:12
02/20/02 14:00:01
02/13/0211:47:12

Line Ei =% | Multiport Inlet & Identifier 1 Method

1 v | v | v | Sample 1 ¥| v | Lab. gas Multiport + Reference Refill.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 v |V Sample 5 A Lab. gas Multiport + Reference Refill.met =
6 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 Refill.met =
10 v | v Sample 10 A Lab. gas Multiport + Reference Refill. met =

» In the Method column, the Method chosen in Chapter 4.7.2 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 Refill is to be performed, the &, column must be activated by ,

for the particular sample (e.g. for Sample 1).

» Press the Start button.

Start
Isodat Object
& TemplateDataSequenceHeader
- Resuls <
[V Stare I Auto Numerate Folder
™ Export WK1 File & 1 Fie/Sequence. {011 Fe/Gample >> |
[ ASCll export [csv) & 1 File/Sequence. €11 File/Semple
. Folder Name Pre | Past |Muiipo:l |
» Define parameters for: File Name Pie | [Post | Rcuiston
 Pitot < |~ Resulworkshop Templates ——————
 No @ 1 Printout/Sequence > |
o Results Export g ¢ 1 Printout/Sample
o Printout T
Q Seq uence Scripts Comment [No Comment I™ Measure only Selection
- Sequence Scripts — 4_
Pre Sciipt I 0
> Press OK to start R | =R
Sequence Acquisition.
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4.8

DUAL INLET MEASUREMENT INCLUDING MULTIPORT AND BUFFERED REFILL

4.8.1

DEFINING A CONFIGURATION

.-'5_3_1 b=
______

Configurations
1 lsodat NT
S8 § §Dual Inlet & Multiport & Buffered Refil

S Intensity

@ Extraction 1

@ Extraction 2

Ea H-Focus 1

EZ) X-Focus 2

E3) Tiap

EZ] Electron Energie
JSZJ Emission

EZ] *-Deflection
EZ] vv-Deflection 1
EZ] v-Deflection 2
EZ) SE Supressing
EZ) Retarding Lense
“w ResetHv

High Vacuum
EZ) High Voltage
EZ;] Magnetic Field
(@ Clock

% ResistorCh0

oI

w InletValve Heater

E missionCurrent
EmissionCurrentTrap
Higholtage
HvSt
L souice
— Capillary

=-MS Delta Plus XP
®H BoardldHardwarePart

» Before operating, a Configuration containing the Dual Inlet System, Multi-

port and Buffered 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 &

Buffered Refill”.

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

» On the right pane, select

Dual Inlet + Multi-
port + Buffered Refill.

s\ts B D uallniet Sets

# EDual Inlet

# EDual Inlet + HDevice

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

E EDual Inlet + Multiport

iDual Inlet + Multiport + Buffered Refill
al Inlet + Multiport + MicraVolume
¥ EDual Inlet + Multiport + Reference Refill

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

A ® sign appears:

HvStatus

—_ Capﬂlar%‘_ﬂ
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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 1 Mulipot 10—
. Extem Right
. Extemn Left
— Capillary

Port.

<

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

Close the Configurator window.

All settings will be saved automatically.
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ISODAT NT DUAL

4.8.2 USING A PREDEFINED METHOD

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

: Properties [ X]

B Bars | [ 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
dmm P File Brovise
=49 Dialogs
. __| Scan
» Click OK. ___| Dll& Class Informations —
b4
oK | [ Cancel | Apol
File Browser | ¢ x|

DAFINNIGANASODAT NThglobalt\User\Dual Inlet Systemi\Method

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

Methods tab (default). — = T
) C02.met 01/21/0214:3200  01/21/02
1002 a2005.met  01/08/02145543  05/29/01
11 C02_dual_inlet_z... 01/08/0214:5549  05/29/01
)C02 Mulimet  01/08/02145549  (05/29/01
1002 zero.met  01/08/02145543  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
) C02_zerorightmet 01/08/0214:5549  05/14/01
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File Browser

el

» From the predefined Methods choo- | DAFINNIGANMSODAT NThglobal\User\Dual Inlet System'Methc

Methods
se a suitable Method (e.g. “Multi- ods | secuences | Resuts | searcn |

) , Name 7 | Created -~
port + Buffered Refill. met”) by ~1502_onky.met 00/26/00 06.55,54
double-click 21 N2_zero.met 02/26/02 08:55:53 —

(@ Multiport + MicroVolume.met  02/26/02 08:55:53

11" Multiport + Buffered Refillmet 02/26/02 16:10:31
' _5_”-,J 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 D atabase!

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 “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.

Isotope 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.

> Refill 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 Extemals |

~ Dual Inlet System
Reference Left »
Number of Cycles |3
Idle time [s] |15
FYThreshold [mBar] Ig‘g3
HY Pump Time [s] Igg
FV Pump Time [s] |1g

For details see Chapter 4.3.2.

Backaround

Pre Delay [s] |5

Integration Cycles |1

For details see Chapter 4.3.2.

Multiport
Expansion Threshold [mBar] |70

For details see Chapter 4.3.2.

Evaluation tab

i Pressure Adjust
On Cup m
Delay Time [s] I'm—
Tolerance [mV) 100
i~ Bellow / Bellow
Master m

-Capillary / Bellow

Signal up [m¥]

—

Gas Transfer Time [s] |EO

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

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

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

Type |Nune 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 |Internal v
Standard Parameter:
Std. Name: 8 13CH2C B 180160
Haus2 v| -39.260 -25.540

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

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

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

For details see Chapter 4.3.2.

WK1 Export Templates

Single I iI
Sequence I i'

For details see Chapter 4.3.2.

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

to Chapter 4.8.3) or create a new Sequence (refer to Chapter 4.1.5).
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4.8.3 USING A PREDEFINED SEQUENCE

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

' Properties [ X]

B Bars | [ Global

| ScriptBar _.T.I
X| Basic Bar
X Window Toolbar
=@ DialogBars
X| Configuration
X Isodat Acquisition Informations
_ | DataBases
| Source Vacuum
| Smart Isotope MS
| Focus
__| State
_| Devices
—» X

> Activate the File Browser check box.

=@ Dialogs
. __| Scan
> Click OK. | DIl & Class Informations g
b4
oK | [ Cancel | Apol
File Browser | ! x|

jel

D:AFINNIGANMSO NT\global\User\Dual Inlet SystemiMethod

Methods ]Sequences] Results ] Searchl

» On the File Browser, select the

Sequences tab

(default: Methods tab). Name | Created | Modified
=1 C02.met 01/21/02143200  01/21/02
1 )C02_a2005.met  01/08/0214:5549  05/29/01
©1C02_dual_inlet_z... 01/08/0214:5543  05/29/01
)02 Multimet  01/08/0214:5543  05/29/01
)02 ze0.met  01/08/02145549  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
) C02_zero rightmet 01/08/02 145543 05/14/01
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» From the predefined Sequences
choose Multiport + Buffered
Refill.seq by double-click.

File Browser

3 Q

D:AFINNIGANSISODAT NThglobalhUser\Dual Inlet System\Sequence
Methods =~ Sequences IResuIts] Search]

Name A I Created -~
L C02_zero left.seq 02/26/02 08:55:55
“AHD_zero.seq 02/26/02 08:55:55

8l . Microvolume _only.seq 02/26/02 08:55:55
" MicroVolume.seq 02/26/02 08:55:55 —
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 Refil.met ~
2 v |V Sample 2 7 Lab. Gas Multiport + Buffered Refill. met ~
3 Vv 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 4.8.2 occurs as default

(“Multiport + 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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> If a Buffered Refill is to be performed, the &y column must be activated by ,
for the particular sample (e.g. for Sample 1).

» Press the Start button. P
Start

Isodat Object

& TemplateDataSequenceHeader

- Resuls —<¢
[V Stare ™ Auto Numerate Folder
lEspotWkIFle &1 Fi=/oeauence. 11 Fis/oammle |
[~ ASCl export [.csv) & 1 Fie/ terice € 1 Fe miple
Folder Name Pre | Past ||Muiiporl 1
» Define parameters for: bk e _Pre | Post | [pcquisiion
 Piitout |~ Resubworkshop Templates
 No & 1 Printout/Sequence fid |
o Results Export @ Yes ¢ 1 Piintout/Sample
o Printout ~ Propeties
. {r] e I_ i
o Sequence Scripts o b
- Sequence Scripts — 4_
Pre Script I (=]
Past Script (=]
» Press OKto start l 2

Sequence Acquisition.
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4.9 DUAL INLET MEASUREMENT INCLUDING H-DEVICE AND AUTOSAMPLER A200S

4.9.1 DEFINING A CONFIGURATION

P . . . ..
ﬂ‘sf-.ﬂ‘p » Before operating, a Configuration containing the Dual Inlet System, H-
‘Canfigurstor Device and Autosampler must be created in the Configurator as follows.
D‘ » Add a new Configuration using the Add Configuration button.
Configurations
raghmo e = > Give it a significant name, e.g. “Dual Inlet & HDevice &
B8 # $0ual Inlet & H-Device & Autosampler
= MS Delta Plus %P Autosampler”_
M BoardldHardwarePart \
M Intensity
@ Extraction 1
@ Extraction 2
@ HFocus1
#F 2 . i 2
% o > Open the tree structure by a click on # at ™S Delta Plus XP
@ Electron Energie
Emission
EZ) X-Deflection
EZ] v-Deflection 1
EZ] v-Deflection 2 % 1!Duallnfet "
B8 SE Supressing ) g E EDual Inlet + HDevice
B2 Retarding Lense > On the right pane, select| & |H Ry il
‘& Reset HV 3 et + MicroVolume
% :ig: \;f"l‘:“”'“ 2 Dual Inlet + Multiport
B Magnetc P Dual Inlet + HDevice & B Dual Inlet + Multiport + Buffered Refil
@ Clock a " |E EDual Inlet + Multiport + MicroVolume
“w ResistorChD A200S Samp E E EDual Inlet + Multiport + Reference Refil

oI

w InletValve Heater
EmissionCurrent
EmissionCurrentTrap
Highvoltage
, s » Drag it to the Source port == of the new Configuration.

~ Capillary v _
A & sign appears: HvStatus

-—; CapiIIa:%ﬁ
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== Source
BB
E 3ofrdlf:+ardwarePaﬂ » The Dual Inlet device has been attached to the Source.
alve
P4 Valve 12

2%

~+ Intem Right

- g’if;‘n:’;ht > The H-Device has been attached to the Extern Left Port.
= Extern Left

=-H2 HDevice €——

== Sampler >

=19 42005 Sampler €—

M Communicationt

. Capilary = ler Port.

The A200S Autosampler has been attached to the Samp-

» Close the Configurator window.

All settings will be saved automatically.
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4.9.2 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
X| Configuration
X Isodat Acquisition Informations
__| DataBases
__| Source Vacuum
__| Smart Isotape MS
| Focus
__| State
| Devices
—> x| FEE
=@ Dialogs
__| Scan
| DIl & Class Informations =

> Activate the File Browser check box.

» Click OK.

File Browwser | /x|

[ Q
DAFINNIGANASODAT NThglobalt\User\Dual Inlet Systemi\Method
Methods ]Sequences] Results ] Searchl

» On the File Browser, select the
Methods tab (default).

Name | Created | Modified
= 1C02.met 01/21/0214:3200 01721702
1 )C02_a2005.met  01/08/0214:5549  05/29/01
" AC02_dual_inlet_z... 01/08/0214:5549  05/29/01
)02 Multimet  01/08/0214:5543  05/29/01
)02 ze0.met  01/08/02145549  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
) C02_zero rightmet 01/08/02 145543 05/14/01
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| File Browser ]

[3

» From the predefined Methods choo- | DAFINNIGANASODAT NThglobaliUser\Dual Inlet System'iMethac
Methods ISequences | Results l Searchl

se a suitable Method

. Name I Created Zl
(e.g. “H_Device + A200S.met”) by 1 002_zer0 left met 02/26/02 03:55:53
: .« C02_zero right.met 02/26/02 08:55:53
double-click. ) HD.met 02/26/02 08:55:53
8 . HD_zero.met 02/26/02 08:55:53
) H_Device + 52005, met 03/01/02 11:52:26
_ L H_Device.met 02/26/02 08:55:53

> 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.

j Standard values different to Standard D atabase!

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

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 :l
Acquisition Seript IAcquisilionsct Exj
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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.

Isotope MS -
Integration Tk | 8,000 [s] ;l Peak Center Predelay [s) Isg

Peak Center Cup I Cup 11— ﬂ Peak Center Postdelay () |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 :

> Peak Center Pre Delay:

Select the Cup for peak center (e.g. Cup 3).

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 Extemals |

For details see Chapter 4.3.2.

~ Dual Inlet System
i Pressure Adjust
Reference Left ¢  Right On Cup
| Cup2 ¥ I
Number of Cycles =
yel B = Delay Time [s] [0
Idle ti =
e time [s] E | Tolerance (V) 100
E¥Tveshod (] IU‘EB - Bellow / Bellow
HY Pump Time [s] |50 Master | Left M |
FV Pump Time [s] |1[!

4 -89

Thermo Finnigan

Issue 06/2002



ISODAT NT DUAL INLET MEASUREMENTS 4

Backaround
Pre Delay [s] |5

-Capillary / Bellow

Signal up [m¥] |D

Integration Cycles |1

For details see Chapter 4.3.2.

H-Device

Reaction Time [s] IBD Equilibration Time [s] |ED
Transfer Time [s] IBU

NOTE: The above information is specific for H-Device applications.

> Reaction Time: Time for the injected substance to react with chromium
(e.g. 60 s). Reaction time differs between substances.
Water only needs 20 to 60 s to react, whereas organic
compounds need longer times, which must be determined

empirically.

JI\NOTE: Valve 11 must be closed!

» Transfer Time: Time for the gas to expand from the expansion volume into
the bellow (e.g. 60 s).

» Equilibration Time: Valve 11 is opened and the gas mixture is allowed to ex-
pand into the intermediate or expansion volume (connec-
ting 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@CO2 IF‘lintoul@CUZI Dyn Extemnals

|' lon Correction Type:

|CD2 Santrock et al. =l

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

‘Outlier Test e

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 4.3.2.

Standard Parameter:

Std. Name: 8 13CN2C 5 180/160
Haus2 | -39.260 -25.540

»> At Std. Name, choose a suitable Standard.

4-91

Thermo Finnigan
Issue 06/2002



ISODAT NT DUAL INLET MEASUREMENTS 4

Printout tab

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

Printout Templates

Single [Defauit Resukirw g

Sequence |S?ng|e Resultirw -

For details see Chapter 4.3.2.

WK1 Export Templates

Single I iI
Sequence I i|

For details see Chapter 4.3.2.

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 4.9.3) or create a new Sequence (refer to Chapter 4.1.5).
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4.9.3 USING A PREDEFINED SEQUENCE

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

' Properties [ X]

B Bars | [ Global

| ScriptBar _.T.I
X| Basic Bar
X Window Toolbar
=@ DialogBars
X| Configuration
X Isodat Acquisition Informations
_ | DataBases
| Source Vacuum
| Smart Isotope MS
| Focus
__| State
_| Devices
—» X

> Activate the File Browser check box.

» Click OK. =-@ Dialogs
__| Scan
| DIl & Class Informations =
oK | [ Cancel | Apol
File Browser | i x|
> On the File Browser, select the FQy m/
Sequences tab D:AFINNIGANMSO NT\global\User\Dual Inlet SystemiMethod
Methods ]Sequences] Results ] Searchl
(default: Methods tab).
_Name | Created | Modified
4 CO2.met 01/21/0214:3200  01/21/02

)C02_a2005.met  01/08/0214:5543  05/29/01
" AC02_dual_inlet_z... 01/08/0214:5549  05/29/01
©IC02_ Mulimet  01/08/0214:5543  05/29/01
1002 _zero.met  01/08/0214:5543  05/29/01
: ,4 CO2_zero leftmet  01/08/02 14:55:49 05/23/0
1 C02_zerorightmet 01/08/0214:5543  05/14/01
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File Browser
» From the predefined Sequences I Q

YV V V VY

choose a suitable one

(e.g. H_Device + A200S.seq)

by double-click.

DAFINMNIGANANSDODAT NThglobal\UserhDual Inlet S.. \Sequence
Methods Seauences | Resuts | Search |

H_Device + 42005.seq

L H_Device.seq

Line ﬁ-_! =5 | 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 vV 5 = 5 ¥| Lab. Gas H_Device + A200S5. met b
B v | v B |6 *| Lab. Gas H_Device + A2008.met b
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,

MName / I Created
_-,,.J C02_zero left.seq 02/26/02 08:55:55
_:,J HD_zero.seq 02/26/02 08:55:55

03/01/02 13:40:55
03/01/0210:30:43

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 4.9.2 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: I |Espot WK1 Fle €1 fie/Sequence. €11 Fie/Gample |
[ ASCll export [csv) & 1 File/Sequence. €11 File/Semple
Folder Name ﬂlﬂl [Mulliport 1
o Results Export fia e _Pre | Post [[Acaistion
o Printout  Piitout ~ Resutworkshop Templates - -
o Sequence Scripts ?f:; ::::::ﬁ:re =

» Press OK to start

Sequence Acquisition.

Comment [No Comment

- Sequence Scripts — <4+—

[T Measure only Selection

Pre Script I (=]
Post Seript [ =Hr2
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51 OXYGEN MEASUREMENT

5.1.1 DEFINING A GAS CONFIGURATION

Prior to defining this Gas Configuration ensure the connected IRMS has the cups set for the

simultaneous detection of masses 28, 29 and 30 and Mass Calibration for these cups has
already been performed.

For an '®0 measurement, a new Gasconfiguration has to be created for the masses 28
(?C’®0), 29 (*c'®0) and 30 ('*C'®0).

» Open the Continuous Flow module.
ig'? » Open the Gas Configuration Editor.

= » Add a Gas Configuration.

Acid

New Gasconfigwation 3|
» Select Gas Configuration N2 as Template.
Name Icg
Template N2 =] » Type CO for the Name.
[ oK ] Concel | > Confirm by OK.

(Gas Configuration E ditar > Select a Calibf'a tion
a . valid for the selected
e cups.

Configurations ]

Name Cupl |Cup2 |Cup3 |Cupd |Cup8 | Calibration Formula Magnet

N2 ®_|» |» Curent [Defaut] [ N2 7 8204 » Change the Formula

co 28 29 30 Current [Default] ¥| N2 5204 from N2 to CO

Cco2 44 45 46 Current [Default] =] CO2 11061 '

H2 2 3 Current [Default] =| H2 1200

al ' dl| > Press Save & Close.
[sevetCiose]  Concel |
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5.1.2 DEFINING A CONFIGURATION

AN
ﬂ‘t:‘j:"p Before operating, a Configuration must be created in the Configurator.

» Add a new Configuration with the “Add Configuration” button.

» Give itaname, e.g. “ConFlo Il & TC / EA”.

Configurations o | ™ Conflo || + Elemental Analyzer
'__“| lsodat NT E 3 Conflo Il + Elemental Analyzer + 42005 Sampler
SR ConFloll & TC /EA =
[=)-MS Delta Plus XL “g
M Integration Unit e
@ Fore Yacuum i
@ High Vacuum
@ BasicHv
() ScaleHv > Select e.g. one of the “ConFlo Il Sets” (also for
:‘jg;ifs”"ent ConFlo Ill) and drag it to the Source port =+ or
Clock Capillary port =< in the new Configuration.
“_ Source
== Capilay € » Open the complete tree structure of e.g. the
(=~ Conflo Il Interface ConFlo Il Interface to check for the attached
W Start hardware.
P4 He Dilution
P4 Reference 1
P4 Reference 2
== Input
=-%4 Elemental Analyzer _ _ .
P Sampler 4 » Activate the Advanced Mode in the Edit menu.

» Click with the right mouse button on the
Communication Hardware object to open the
Properties window.

» Close the Configurator window. All settings will be saved automatically.
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5.1.3 DEFINING A NEW METHOD

The Continuous Flow application software allows fully automated isotope ratio determination
of oxygen of bulk samples. All parameters relevant for data acquisition of a sample are stored
in a Method. The following steps are needed to define a new Method.

» Open the Continuous Flow module.

[ConFloll & TC /E& =] » Select the Configuration (e.g. “ConFlo Il & TC/EA”).
co =] > Select the Gas Configuration for '®0 determination.
D‘ > Create a new Method.

The new Method is structured in Tab pages: Instrument, Time Events, Evaluation, Peak
Detection, and Printout. The following Method explains the parameters of an '®0 Method.

Instrument
>  Select Gas Configuration for '®0 determina-
Vet | Tirws Fosri | Fvadiatian0) | Frak DotsciondIin | Pratmaacn | tion (eg “CO”)'
e corm 14 i »  Main Script controls the acquisition cycle.
R j NOTE: It should only be edited by users trained
Pasem = on script editing.
Man St [ropaienas mErL
s o) ~"  »  Select the Peak Center Cup, e.g. Cup 3 for a
oo e triple collector on a Delta™"® XL (narrow
L e center cup for m/z 29).
Fiakid' > Peak Center Predelay is the time the system
Fiotermrce Post Femmnr | |

waits between activation of the reference gas
and start of the peak center cycle
(e.g.>15s).

> 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. 0.25 s).

» Select the Reference Port to be used for peak center (e.g. Reference 1).
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Time Events

Inctiument Time Everts | Evstusicn@C0 | Pesk Detechon@CO | Pirtou@CO |

Time Everts
&8 EB @ €EX[E

1 90.00 <€ CO-Lab.Tank

v

The retention time must be set to
the “Reference Out” value of the
second CO Reference Gas pulse
(in “Time Events”). This accommo-
dates for the delay associated with
the gas passage through the capil-
lary to the IRMS.

Referance/Blank
Significant Peak Stat [s]  [150.000000 Sigrahcant Peak Stop [s]  [220 000000

Weight Petcent [%] Izs 220000

The “Time Events” list controls all valves of the
selected Configuration during data acquisition.

@ Tima [s] | Elemental | Dilution - Raferance 1 | Reference 2 | Swilch Gas
T e > Insert lines using right mouse button or click
a0 @ =
g 0_ @ o On { e
g = = » Edit the Time at which the event will happen and
[0 . double-click the field of a valve to set or toggle its
_ status to active @ or inactive @.
wassim Tt [ 3] » Edit the Acquisition Time. The acquisition time is
the end time of data acquisition. After the acquisi-
tion time, no further actions will be executed from
the time events list.
Evaluation
s » Select an lon Correction Type
EETTr— (e.g. “CO Santrock et al.”).
Add a standard using the right mouse button.
Nr.: Time: Std. Name: Enter the retention time of the standard peak(s)

defined in "Time Events" which are used for cal-
culating the corresponding delta value(s).

If the assigned time for Standard peak detection
falls in between the Peak Start and Peak Stop
marks of a peak, this peak will be used for delta
value calculation.

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

Reference / Blank: For a blank determination, a
time window needs to be defined by significant
peak start and stop in which the corresponding
CO peak will appear.

For weight percent determination type in the
appropriate oxygen weight percent of the
reference compound used for Calibration.
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Peak Detection

T s | Evamsinior) (R DNt | et » Edit Start Slope, End Slope, and Peak Min.
Peak Detecton Height. All other parameters can be kept
e e | default.

End Slope [mivis] [ea— History f<] [s

Peskntegrtiny) | » A five point average slope of 0.2 mV/s (Start
by ko mcaiaild Slope) and of 0.4 mV/s (End Slope) is recom-
e 1—12;& mended for safe recognition of the peak
o P o, boundaries. The best slope values depend on
Pertorm Timeshift ~

e | the nature of the chromatogram.

» Peak Min. Height limits the number of
reported peaks. Default is 50 mV.

» Individual BGD is the default Background

Type.
Printout
| Tine Evets | Evoislon@CD | Peok Detecon@C0 Piniot@CD » Single Print selects a print template from the
e Result Workshop for an individual printout per
Single [Duuam'm =l Sample.
Sequerce [Gingie Resuiw o

» Sequence Print selects a print template from
the Result Workshop for a reduced print per
sample within a sequence summary.
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5.1.4 ZERO ENRICHMENT (ST ON / OFF TEST)

We assume that the user already has working experience with the complete system. It is
recommended to perform a simple check in order to test its analytical condition before mea-
suring any samples.

1 Use the following default Method (“CO_zero.met”) as a guideline.
Instrument (eS| Co =
Pre Script | O
Main Script lAcquisition.sct mNra
Post Script | ™
Reference Port |He[arence 1 j
| SOtOEe M S Integration Time I 0.250 [s] ,'J Peak Center Predelay (5] |1 5
Peak Center Cup IC“D 3 j Peak Center Postdelay (s) |-| 5

Time Events

@ Time [s] | Start Elemental | Dilution - Reference 1 | Reference 2 | Switch Gas
Sampler Anal. - On | Open - Open - Open
30 Q
50

80

100
130
150
180
200
230
250
280
300
330
350
380
400

© © © © © © [©

© © © © © ¢ ¢ ©

Acg. End Time Acquisition Time [s]  [430 =
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Evaluation

Peak Detection

Printout
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2 Set the ion intensity of mass 28 (**C'°0) to approximately 3 — 4 V by opening
Reference 1 and adjusting the pressure to the desired intensity.
3 Create a new Sequence or
select a predefined Sequence from the File Browser.
_Line .i Weight [mg] | Type [dentifier 1 Method
1 v Sample ¥ | std onfoff CO_zero.met et
=iz T =—]
4 Press the Start button. Siat
Dptions
Isodat Object
@ TemplateDataSequenceHeader

[ rl‘;.g‘t:re I Auto Numerate Folder

I EspotWK1File & 117 o2 G Ele/E el

[~ ASCH export esv) & 1 F noe O 1FIES

Folder Name Pre | Post |[C0_zer0 | . .

File Name Pie | Post | [Fcauston 5 Select your destination folder.
- Printout — [ Resultworkshop Templates - -

C No & 1 Printout/Sequence =5 . . .

& Yes € 1 Printout/Sample Make your Printout decision (Yes / No).
:"P:operlies" :

™ Measwre only Selection

‘ Comment [Mo Comment

Finally, confirm by OK.
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5.1.5 SOLID-AUTOSAMPLER LEAK TEST

While monitoring mass 28, start the solid-autosampler manually. The intensity of mass 28
should not increase more than 20 mV. If the measured value is 1.5 times higher than expec-
ted, increase the He purge and repeat the test.

NOTE: a) Neither Reference 1 nor Reference 2 nor He dilution should be open during the
test.

b) To activate the solid-autosampler manually, switch the symbol to the position
“Start” by a mouse click.

Conflo Il Interface I

Rer1  Rev2

( :
\= Capian

He Dilvtion
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5.1.6 HOW TO START AN OXYGEN MEASUREMENT

1 Define a Method

Instrument

Isotope MS

Time Events

Acq. End Time

Gasconfiguration ICD j
Pre Script I ]
Main Script IAchisilion.sct 0 [Z]
Post Script | =ir2
Integration Time | 0.250s] _ﬂ Peak Center Predelay (3] |15
Peak Center Cup [Cup3 ] PeskCenterPostdeley 5] [15
Reference Port Reference 1 j
@ Time [s] | Start Elemental | Dilution - Reference 1 | Reference 2 | Switch Gas

Sampler Anal. - On | Open - Open - Open
20 Q@
40 @
70 Q
90 [*]
95 (]
100 @
360 Q
380 )
400 Q@
420 Q
Acquisition Time [s] B

450 —
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Evaluation

’V CO Santrock et al. - ‘

Peak Detection

Printout
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3 Place a sample (e.g. 0.285 mg of benzoic acid) in the solid-autosampler.

4 Create a new Sequence.

Bl

Sequence Properties B

5 Define the number of samples (e.g. 3).

Number of Samples [3_3

0K l Cancel I
6 Edit the Sequence list.
Line & Weight [ma] | Type Identifier 1 Method
1 v | 0.285 Sample | benzoic acid CO-only.met
2 v | 0.273 Sample ¥ | benzoic acid CO-only. met
3 v | 0.291 Sample ¥ | benzoic acid CO-only. met

Peak Center  Enable | v |to perform a Peak Center prior to measurement.

Identifier 1 Edit text to identify sample.

Method Select IRMS Method.
7 Press the Start button. SE“
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8 Define Results Export

and Printout parameters.

9 Press OK to start
Sequence Acquisition.

Events during Acquisition

» Peak Center procedure

» First CO Reference Gas pulse activated at 20 s (duration: 20 s).

» Second CO Reference Gas pulse activated at 70 s (duration: 20 s).
It is assigned as Standard pulse for delta value calculation.
Refer to “Time” column in “Evaluation” tab.

» Sample is dropped into reactor.

» Sample peak appears approximately 100 s after start of reaction.

» Third CO Reference Gas pulse activated at 360 s (duration: 20 s).

» Forth CO Reference Gas pulse activated at 400 s (duration 20 s).

» Acquisition stops at 450 s.

Options I
Isodat Object
& TemplateDataSequenceleadar
Fieuls
[¥ Store ™ Auto Numerate Folda
¥ Expoit K1 Fils & 1FlefSequercs T 1 Fie/Sample
™ BSCl et o] © e
Folder Mame Poe | Post ||£-.I'l'.-H'~:<l.iIs ]
File Mama Pea | Post ||£-u:,'| sistion
Prirtoul Fiesulvsorkzhop Templates
™ Mo 1 Frinloub/S equsnce
F Yag ¥ 1 PrinloubfS ample
Pinperiies
Comeern ["Iu Camment ™ Measurs only Seleclian
Ok |  Concad
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After finishing data acquisition the printer creates a data output sheet as defined by the selec-

ted Results Workshop template (*.irw). The Results are also exported to a spreadsheet file.

CAFinniganlS00AT NTWGlobal\WUser\Conflo | Interface\Result=s\Benzoic acid CO.CF

Line iy Weight [mg] | Type Identifier 1 Method
1 v | 0.285 Sample | benzoic acid CO-only.met v
1304 M 20028
125
1.20+
° 1.154 L
7 1104 . ]
1.05-
1.004
0854
00

10000+ 19325

-
=
4
g
8

AT

RER
1T

Time [s]

o ]Sequeme]Er(or ]Ex‘;endsdl

N | Rt Width [Ampl.28 [BGD28 |BGD 29 [Area 513C 5180 AT% | Wt%

[s] [¢] [mV] [mV] [mV] [Vs] [%00] [%] 180 [%]

vs. PDB  |vs. (%)
V-SMOW

1 [464 [298 |e780 3738 4270 [128.968 |0.081 9.061 0.201928
> lo64 [271 6784 373.0 4260 [128.724 |0.000 9.050 0.201926 | -
3 [1933 [763 [7490 369.5 4213 |98534  [10316 | 25803 0.205272 | 26.2200000
4 [383 [273 [e7e0 368.2 4191 [128.499 0017 9.147 0.201946
5 4265 [273  [e7s0 371.1 4232 [1284868 [-0029 [8.985 0.201909
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5.1.7 WEIGHT PERCENT DETERMINATION - GENERAL

1 Identification of the significant peak’s position

In the Method’s Evaluation tab a weight percent determination can be chosen for the
significant Peak of References. It cannot be performed in case of Blanks.

All calculations of weight percent determination refer to the so called significant Peak. To
first and foremost determine its position, in the Method’s Evaluation tab an interval must be
defined by a Significant Peak Start value and a Significant Peak Stop value.

Since this interval will not automatically be identified, a sample chromatogram must be
recorded which reveals the position of the significant Peak. Consider that the position can
vary slightly over time due to alteration processes (e.g. of glassy carbon). Dimensioning the
interval sufficiently broad will prevent the significant peak from falling or migrating outside it.

2 Calculation of weight percent
Weight percent determination bases upon the relationships between peak area of the

significant peak and sample weight.

First, a Reference (i.e. a well-known substance; not necessarily identical to the compound of
the later sample) is measured to obtain the k-Factor k according to the formula:

k
Wref m ref
A

k=
ref

The Reference’s weight percent wis and mass ms are given whereas its peak area Ares
emerges from the measurement. Possibly, A.s can be used blank-corrected to enhance the
precision of k-Factor calculation.

Using the k-Factor just calculated, now the sample itself can be measured. Its peak area
Asample results (possibly blank-corrected), whereas sample weight msampie and k-Factor k are
well known, so that the parameter of interest, the sample’s weight percentage Wsampie, can be
easily obtained rearranging the above equation:

k* A

sample

Wsample -
sample
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5.1.8 WEIGHT PERCENT DETERMINATION - PROCEDURE FOR OXYGEN

The system requires a Calibration procedure in order to cal-culate the amount of oxygen in
the sample.

NOTE:

Weigh a reference compound, e.g. 0.285 mg of benzoic acid, in a silver capsule
and wrap it carefully.

The precision of weighing is directly related to the precision of weight
percent determination.

Place the capsule in the solid-autosampler.

Method (Evaluation tab)

Reference/Blank
Significant Peak Start [s] |150,Ug|][|ug Significant Peak Stop [s] Igzg‘gggggg
Weight Percent [%] | 26.220000
Sequence
Line Weight [mg] Type Identifier 1 Method "
1 0.265 Reference ™| Benzoic acid CO-only.met '||

The Method “CO-only.met” is described in detail in Chapter 5.1.3.

5 Start the Sequence. b

Start

In order to obtain reasonable results, this Calibration has to be performed daily
and after changing any parameters of the system.
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5.1.9 BLANK MEASUREMENT - GENERAL

Blank value determination can help to enhance precision. The resulting blank value is then
subtracted from both reference and sample peaks. Thus, the chronological order to proceed

normally is: 1. Blank, 2. Reference, 3. Sample.

Blank and Reference values are stored in separate databases. A further criterion of separate
storage is the gas name. To measure samples directly, i.e. without Blank and Reference

before, delete these databases via Quant Menu.

In the following, the different commands for Blank measurement will be explained.

Blank command

Identifier 1

Method

Line R Weight [mg] | Type
v | 0.285 Sample
Sample

Blank

Start Blank Mean

Add Blank Mean

Reference

Start Reference Regression
Add Reference Regression
Start Reference Mean

Add Reference Mean

CO-only.met ~

» From the Type Menu
select Blank.

The previous Blank value will be deleted. Instead, the result of this current Blank measure-

ment will be enlisted as new Blank value.

Start Blank Mean command

Line ii Weight [mg] | Type Identifier 1 Method

1 v | 0.285 Sample j Blank CO-only.met =
Sample -
Blank

Add Blank Mean

Reference

Start Reference Regression
Add Reference Regression
Start Reference Mean

Add Reference Mean ¥

» From the Type Menu
select Start Blank
Mean.

The previous Blank value will be deleted. Instead, the result of this current Blank measure-

ment will be enlisted as new Blank value. Further Blanks can be added to be taken into

account determining the Blank Mean.
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Add Blank Mean command
Line w Weight [mg] | Type Identifier 1 Method
1 v | 0.285 Sample ﬂ Blank CO-only.met =
Sample -
Blank

Start Blank Mean

Reference

Start Reference Regression

Add Reference Regression
Start Reference Mean

Add Reference Mean

» From the Type Menu
select Add Blank Mean.

The old Blank Mean will be corrected using the new Blank value to yield the new Blank Mean

according to the formula:

where:

! —
m,' =
b
n, +1

*
m, *n, +b

new Blank Mean
old Blank Mean

number of previously measured Blank values (since Blank Start)

new Blank value
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5.1.10 BLANK MEASUREMENT - PROCEDURE FOR OXYGEN

The tiny blank signal must be detected in the window.

1 Place an empty silver capsule into the solid-autosampler.

2 Method (Evaluation tab)

Reference/Blank
Significant Peak Start [s] |150,Ug|][|00 Significant Peak Stop [s] Izzg‘gggggg
Weight Percent [%] |25‘ 220000
3 Sequence
Line Weight [mg] | Type Identifier 1 Method
1 0.000 Blank ¥| Blank CO-only.met v

The Method “CO-only.met” is described in detail in Chapter 5.1.3.

4 Start the Sequence. l>
Start

NOTE: In order to obtain reasonable results, this Calibration has to be performed daily
and after changing any parameters of the system.
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5.1.11 REFERENCE MEASUREMENT - GENERAL

Three procedures (i.e. commands) exist to perform Reference measurements:

» Reference
» Start Reference Mean
» Start Reference Regression

Reference command

Line E Weight [mg] | Type Identifier 1 Method

1 v | 0.285 Sample j Reference CO-only.met ~
Sample
Blank

Start Blank Mean

Add Blank Mean » From the Type Menu

Start Reference Regression select Reference.

Add Reference Regression
Start Reference Mean
Add Reference Mean

The previous Reference value will be deleted. Instead, the result of this current Reference

measurement will be enlisted as new Reference value.

Start Reference Mean command

Line iy Weight [mg] | Type Identifier 1 Method

1 v | 0.285 Sample j Reference CO-only.met ¥
Sample -
Blank

» From the Type Menu
select Start Reference

Start Blank Mean

Add Blank Mean

Reference

Start Reference Regression

Add Reference Regression
Mean.

Add Reference Mean ¥

The previous Reference value will be deleted. Instead, the result of this current Reference

measurement will be enlisted as new Reference value. Further References can be added to

be taken into account determining the Reference Mean.
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Add Reference Mean command

Line i Weight [mg] | Type Identifier 1 Method
v | 0.285 Sample j Reference CO-only.met =
Sample -

Blank » From the Type Menu
Start Blank Mean

i Blank Msdn select Add Reference
Reference Mean.

Start Reference Regression

Add Reference Regression

Start Reference Mean

The old Reference Mean will be corrected using the new Reference value to yield the new
Reference Mean according to the formula:

m'= m, *n +r
n +1
where:
m, new Reference Mean
m,  old Reference Mean
Ny number of previously measured Reference values (since Reference Start)
r new Reference value

5.1.12 REFERENCE REGRESSION

In addition to determining a Reference Mean (see above) a Reference calibration curve can

be generated: the k-Factor is plotted vs. the sample weight.

The Reference Mean is calculated in case of References of very similar weights. With
References of considerably differing weights, it is advantageous to generate a Reference
calibration curve. Measuring a sample afterwards, the k-Factor can be acquired using the

calibration curve.
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Start Reference Regression command

Line | 4] Weight [mg] | Type dentifier 1 | Method

] v | 0.285 Sample v || Reference CO-only.met ¥
Sample =
Blank

Start Blank Mean
Add Blank Mean
Reference

Add Reference Regression
Start Reference Mean
Add Reference Mean ¥

» From the Type Menu
select Start Reference

Regression.

This command corresponds to the Start Reference Mean command (see page 5 — 20).
The previous Reference value will be deleted. Instead, the result of this current Reference

measurement will be enlisted as new Reference value. Further References can be added to

extend the Reference calibration curve.

Add Reference Regression command

Line

Identifier 1

Method

Weight [mg] | Type

Reference

&
%

0.285 Sample

Sample -
Blank

Start Blank Mean

Add Blank Mean

Reference

Start Reference Regression

Start Reference Mean
Add Reference Mean ¥

CO-only.met =

» From the Type Menu
select Add Reference

Regression.

This command corresponds to the Add Reference Mean command (see page 5 — 21).

A new point on the calibration curve is enlisted.
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5.2 HYDROGEN MEASUREMENT

5.2.1 DEFINING A GAS CONFIGURATION

» Open the Continuous Flow module.

» Open the Gas Configuration Editor.

j% » Add a Gas Configuration, if a H, Gas Configuration is not yet available.

[T ]| > Select any Gas Configuration as Template or
H2, if already available.

Name IHg
» Type H2 for the Name.

Template |H2 ~]
| 0K l Cancel | > Conﬂrm by OK

Mame Cupl | Cup8 | Calibration Formula Magnet > SeleCt a Ca"brat’on Va“d
N2 Current [Default] ~| N2 8204 for the selected cups.

co Current [Default] *| CO 5204

co2 Current [Default] *| CO2 11061

H2 2 3 Current [Default] ¥| H2 1200

i ' [ | > Press Save & Close.

Save & Close Cancel
| |

NOTE: Ensure that a suited Configuration is available.
To set up a new Configuration refer to Chapter 5.1.2.

NOTE: For detailed information refer to the ISODAT NT Help System (Configurator),
which is delivered on your ISODAT NT CD.
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5.2.2 H3;-FACTOR DETERMINATION

Protonation reactions in the ion source result in H3* ion production. The Hs" portion of the m/z
ion beam is determined as Hs-Factor. The Hs-Factor is used to correct the Hs* contribution to

the m/z 3 signal. A low and stable Hs-Factor is needed for a good DH/H, determination.

» It is assumed that ion source setting for hydrogen determination and Mass Calibration
for hydrogen have already been performed.

» Standard gases (i.e. CO and Hy) are installed.

NOTE: During the first setup, Hs-Factor determination must be performed before
any other procedure. Later on, at least once a day, a H;-Factor determination
is recommended.

» Open the Continuous Flow module.
Continuous
Flow ACQ

H3-Factor determination bases on peak area information of a standard gas on/off chromato-
gram (*.cf) with standard gas pulses of different amplitudes. Chromatograms are stored in re-
sult folders, e.g.: C:\Finnigan\ISODAT NT\Global\User\ConFlollInterface\Results\ACQ-Re-

sults.

'}

=
B » Toload it, press the Open button.
Look in: I_;\I ACO-Results j ﬁl

é‘;}i 010327 _202619__Vanillin.CF
2, 010402_124518_stab.CF

PN010403_102125_H3.CF
«’_:v 010409_091553__ Stability.CF

» Localize your *.cf file and press Open.

File name: |D1 0403_102125_H3.CF Open

Files of ype:  |Isodat Continuous Flow (*.CF) ~l Cancel ,

5-24

Thermo Finnigan
Issue 06/2002



ISODAT NT CONT FLOW MEASUREMENTS 5

CAFinniganVS0DAT NTVGlobalWseriConflo |l Interface\Results\ACQ-ResultsW010403_102125_H3.CF

Wz

O Y O W ! U S e

2 mD ﬂ H » The chromatogram will
o Wi be loaded.
s na b AN HH

To see how such a chromatogram is obtained (i.e. via stepwise increases of the reference
gas pressure using the Method “H2_zero.met”), refer to Chapter 5.2.3.

|'|§ » Click the H3-Factor button (on Smart Isotope MS bar or on Isotope MS bar).

.
= » The H3-Factor is calculated on
[ oy

No |[F3-Factor [ppmnA]l | Created TY5s the basis of a chromatogram (*.cf).

» Select Top CF Document.

~ Online
How would you like to Calculate H3 Factor ?

" Manual

' Top CF Document

> Press Determine.
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Confirm H3 Factor E3

—H3 Factors

No | H3-Factor [ppminA] | Created Type
Thursday, Movernber 01, 2001  File | > Conflrm the Calculated
H3-Factor by OK.

» Upon Cancel, a new H3-Factor
can be determined.

The calculated H3-Factor is also displayed in the H3-Factor tab page beneath the
chromatogram and will be used for further data acquisitions (see Chapter 6.1.2.2).

5.2.3 ZERO ENRICHMENT (ST ON / OFF TEST)

We assume that the user already has some working experience with the system, and that Hs-
Factor determination has already been performed (refer to Chapter 5.2.2). It is recommended
to perform a simple check in order to test the analytical condition of the IRMS before
measuring any samples.

The following steps need to be performed to define a Method.

» Open the Continuous Flow module.

B » Select the Configuration (e.g. for ConFlo II/l1ll application).

[co =] > Select the Gas Configuration for '°0 determination.

Create a new Method or

Select a Method from the File Browser.
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File Browser

ke
C:\Finnigan\ISODAT NT\Global\User\Coniflo Il Interface\Method
Methods lSequencesl Resuﬂsl Searoh|

N [Modiied | Created [Seemi =] > On the File Browser, click the
- CO2_ONLY-He.met 01710/01 14:26:46  07/19/01 10:34:42 75053 Methods tab.

I N2+CO2.met 01/710/01 17:40:22 07/19/01 10:34:43 130412

- C02_zer0.met 01/24/01 140526 07/13/01 10:34:42 77575 ,

= C0_zero met 01/24/01 140330 07/13/01 10:34:42 79717 » Double-click the Method
~1502_zer0.met 01/24/01 16:20:26_07/13/01 10:34:43 67245 H2_zero.met.
i H2_zero.met 04/09/01 12:37:20 07/19/01 10:34:42

~/HD_CO.met 04/09/01 14:02:36 07/19/01 10:34:42 146246 »|

4| | »

The Method is structured in Tab-pages: Instrument, Time Events, Evaluation, Peak Detecti-
on, and Printout.

For a detailed explanation of the Method’s structure and editing refer to Chapter 5.1.3.

As a guideline, use the following Method (“H2_zero.met”).

Instrument Gasconfiguation [ =

Pre Script [ 1 [g)

Main Script IAcquisilim.sct 2 [

Post Script [ [
Isotope MS eopebls

Integration Time I 0.250 5] ;I Peak Center Predelay (s) IZU

Peak Center Cup |Cup 2 .:I Peak Center Postdelay (s) |1 il

Reference Port Reference 2 ﬂ
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Time Events

@ Time [s] | Start Elemental | Dilution - Reference 1 | Reference 2 | Switch Gas
Sampler Anal. - On | Open - Open - Open

30 Q@

100
130
150
180
200
230
250
280
300
330
350
380
400

© © © © © © |©

© © © ¢ € © ¢ ©

Acq. End Time

Acquisition Time [s]  [430 B

Evaluation

— lon Correction Type:

INcne j

Nr.: Time: Std. Name: 8 2H
1 150.00 H2-zero ¥ | 0.000

i~ Reference/Blank
Significant Peak Start (s]  [0.000000 Significant Peak Stop [s] |o_nnnnnn

‘weight Percent [%] IU.DUUUDU
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Peak Detection

-Peak Detection
— Detection Parameter -Background Parameter
Start Slope [mvss] | 0.2 Background Type |Individua| BGD « l
End Slope [mV#s] | 0.4 History [s] | 5
Peak Min Height [m¥] | S0
. :
Peak Resolution [%] I 20 Perform Background Detection [V
—H3 Factor
Max Peak Wicth [s | 180
] H3 Factor: 2264
Detection on Mass [2— Overatie r [|—
Perform Peak Detection [V
Perform Timeshift v Advanced Parameter == |
Printout
— Printout Templates
Single [Defaut Resutiny ™
Sequence IBefa.ﬂt Sequence Result IRW 1
2 Set the ion intensity of mass 2 (H2) to approximately 4 V.
3 Create a new Sequence or select a predefined Sequence from File Browser.

File Browser

[ Q

D:AFINNIGANSSODAT NThglobal\User\Conflo Il Interface‘\Method
iethods ISequemes l Resuﬂs] Search]

Name

- | Modified

| Created

| Size 4|

4 CO2_ONLY-He.met
1 £02_a2008.met

Q _,J C0O2_zero.met
_,J CO_zero.met

01410401 14:26:46 11/27/01 13:53:16
05/30/01 14:40:54 11/27/01 135316
11/09/01 14:57:24 11/09/01 14:57:24
01/24/01 14:09:30 11/27/01 135316
04/09/01 12:37:20 11/27/01 13:53:16

75053
61339
78605
79717

H2_zero.met

<|'

05/30/01 14:42:50 11/27/01 13:53:16

'g A HD+CO+He.met
2

146811 <
;l_l

» Click the Sequences tab.

» Doubleclick the Sequence file

H2 zero.seq.
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sﬁn . = 5‘ Oplions Au%m D
Line M| Weight [ma] | Type Identifier 1 Method > C“Ck the Start bUtton Start
1 v | 0.450 Reference = H2_zero.met ¥
Isodat Object
@ TemplateDataSequenceHeader
~Results
v Store I™ Auto Numerate Folder

IV Export WK1 File

(* 1File/Sequence 1 File/Sample
[V ASCll export (csv) © 1File/Sequence € 1 File/Sample

Folder Name

Pre | Post |[H2_zer0 ) » Edit how to export results.
File Name Pre | Post “Acquisilion
~ Printout » Name folder and file for data
' No
o storage.
- Properties- = i . .
Comment [No Comment I~ | Measure only Selection » Activate or deactivate Printout.
Cancel_| > Confirm your decision with OK.

5.24 HOW TO START A HYDROGEN MEASUREMENT

1 Define a Method (as shown in Chapter 5.1.3).
As a guideline, use the following Method (HD_only.met):
Gasconfiguration |H 2 j
Instrument Pre Script [ =i
Main Script lAcquisitim.sct 2
Post Script [ =
|sotope MS
Isotope MS Integration Time [0.250(s] ] Peak Center Predelay(s) 20
Peak Center Cup |CupS .ll Peak Center Postdelay [s) |1g
Reference Port Reference 2 :I
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Time Events
(@ Time [s] | Start Elemental | Dilution - Reference 1 | Reference 2 | Switch Gas
Sampler Anal. - On | Open - Open - Open
20 Q
40 @
60 Q
80 @
90 Q
95 Q@
Acq. End Time Acquisition Time [s]  [160 =

Evaluation

Peak Detection

~lon Correction Type: —

‘Peak Detection

|None LI
Nr.: Time: Std. Name: 02H
1 80.00 H2 Lab.Tank | .202.450
Reference/Blank —

Significant Peak Start [s]

Weight Percent (%]

105.000000
4.900000

Significant Peak Stop [s] |1 25.000000

— Detection Parameter

Start Slope [mVis]
End Slope [mV/is]
Peak Min Height [m¥]
Peak Resolution [%6]
Max Peak Width [s]
Detection on Mass

Perform Peak Detection
Perform Timeshift

qﬂﬂag‘z‘:‘:‘

—Background Parameter
Background Type Ilndividua! BGD vI
History [s] | 5

Perform Background Detection v

—H3 Factor
H3 Factor: 14.464111328125
Overwrite I I 0

Advanced Parameter == I
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5

Printout
Printout Templates
Single [HD_onlyIRW O
Sequence [Single Result IRW e
2 Place a sample (e.g. 0.281 mg of benzoic acid) in the solid-autosampler.
3 Create a new Sequence. D‘
Sequence Properties E3
4 Define number of samples (e.g. 3). e e 3
0K l Cancel I
5 Edit the Sequence list.
) w5 =
Start Gtap | reert Delete Options | Auto Sort
Line M| 'Weight [mg] | Type Identifier 1 Method
1 v | 0.281 Sample ~| benzoic acid HD_only.met o
2 v | 0.291 Sample | benzoic acid HD_only.met b |
3 v [ 0.274 Sample | benzoic acid HD_only.met b
Peak Center Enable| + |in order to perform a Peak Center prior to
measurement.
Identifier 1 Edit text to identify sample.
Method Select IRMS Method.
6 Press the Start button. b

Start
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Isodat Object

@ TemplateDataSequenceHeader

7 Define Results Storage,
1 i~ Results
Export, and Printout L T
parameters_ " ExpotWK1Fle & 1 Fie/Sequence. €1 File/Sample
[T ASCllexport[“csv) & 1 File/Gec (3|

a1 =

Folder Name Pre l Post “benznic aci
File Name P I Post “Acquisition

[~ Printout -
& No
‘  Yes

Properties-
[ Comment [No Comment [~ Measure only Selection

8 Press OK to start

Sequence Acquisition.

Events during Acquisition

» Peak Center procedure

» First Hy, Reference Gas pulse activated at 20 s (duration: 20 s).

» Second H; Reference Gas pulse activated at 60 s (duration: 20 s).
» Sample is dropped into reactor at 90 s.

» Hy sample peak appears approximately 15 s after start of reaction.

» Acquisition stops at 160 s.
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After finishing data acquisition the printer creates a data output sheet as defined by the selec-
ted Results Workshop template (*.irw).

The Results will also be exported to a spreadsheet file, if activated.

CAFINNIGANVSODAT NT\Global\UseriConflo |l Interface\Results\Benzoic acid HD.CF

Line

18 | Weight [mg] | Type Identifier 1 Method
1 v | 0.281 Sample ¥ | benzoic acid HD_only. met ¥
0.50- Wzz
0.45+
0.40+
o
B o035
0.30+
0.25
0.204
m: K]
Qo %9 08 95
2000 End of
s
i Acquisition
i
—_—
20004 |
o t
20 40 &0 80 100 120 140 160
Time (2]
2 |Seqm'|:e| Error I Extended I
Nr. [Rt Width  [Ampl2  [Ampl.3 [BGD2 [BGD3 [Ra3R Area 5 2H AT% 2H Wi%
2] [s] [mV] [mV] [mV] [mV] [Ve] [%o] [%] [%]
vs. V-SMOW
1 28.9 2%6.5 8288 2883 272.9 -0.7 0.0002259 | 152.806 -274.768 0.011294 10.9420167
3l 68.9 24.4 8266 2872 272.4 -0.6 0.0002259 | 151.501 -274.779 0.011294 108485299
3 113|528 9074 4005 273.3 -0.8 0.0002850 | 65.185 -85.232 0.014245 4.9321373
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5.3 DUAL MEASUREMENT

For the analysis of two isotopic species (hydrogen and oxygen) from a single sample, a
Method, which comprises both of them must be defined. The acquisition can be completed
after less than 7 min (400 s).

As soon as the hydrogen peak (3) has been identified, ISODAT NT stops the HD acquisition.
The magnet jumps to the CO Configuration (see: “Switch Gas” column in the Time Events list
on page 5 —40).

If no hydrogen peak can be found, ISODAT NT waits a certain time (e.g. 25 s).

After each injection, immediately data acquisition follows.

Schematic chromatogram:

Amplitude
4 Acquisition End Time
of HD Method

ST ST

ST ST ] ]

1 2 3T

» Time
Start of Start of CO Acquisition End of
HD Acquisition Jump to Acquisition

CO Gas
Configuration
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5.3.1 HOW TO PERFORM A JUMP CALIBRATION

After determining the H3-Factor (refer to Chapter 5. 2.2), a so-called Jump Calibration must
be performed. A Jump Calibration calibrates for a fast variation of the magnetic field.

In order to determine the isotope ratios of different elements during the same run, switching
to another Gas Configuration is necessary.

In contrast to a single element measurement, in which the magnetic field runs the gamut
from high to low and after that to the pre-calculated magnetic field, there is not sufficient time
in dual measurement to perform this procedure for the next gas configuration.

For this reason, a Jump Calibration from the first gas configuration to the next gas
configuration is necessary.

After the Jump Calibration has been performed, the computer finds exactly the peak center
even without performing any peak center procedure.

A Jump Calibration should be performed daily to stabilize the performance of the magnet.

NOTE: Both Gas Configurations used (i.e. “H2” and “CO”) need to be calibrated prior
to Jump Calibration.

—r
P
Ed [T » Open Instrument Control.
Instrument
Control
[ConFloll & TC/7EARAS ¥ » Choose your Configuration (e.g. “ConFlo Il & TC/EA &
AS”)
@ » Turn to the Devices window by pressing this Icon.

Ref1 Ref2
A/ > Open Reference 1 by a click on
‘ Ref 1 capillary.
et sowan | — Capilar] Thus, the blue capillary symbol
E elongates and CO enters the
Start Devices window He Diltion system.
@ 7
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» Return to the Instrument Control window by this Icon.
=l Window Help
-f::a" E?:‘E » Select Scan > Jump Calibration or alternatively:
Stop i(kz
Tune
Oplions CtleO on the toolbar next to the Instrument Control window
press the Jump button.
Repeat
. &
LCalibrate... Jump

Jump Calibration...

Available Jump Calibrations

EEISt it | Sl IE‘IF st |E HY Creation info Descn ion . .
. ;35-- a5 ” 2050 - , T — H » In the list of available

D02 \gs3 | 11314 | 11348 | 2045 | v |06/2201 by Administat N2>C02 | Jump Calibrations mark
the one for H, - CO by
clicking its No. (e.g. 001).

> Press Recalibrate Icon.

4
e

Slow: compensate hysteresis by Max/Min settings of the magnet.
Fast: magnet setting of Jump Calibration
HV: high voltage setting of Jump Calibration

NOTE: If no Jump Calibration is available in the list, create a new one as shown
below.
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Comment: How to create a new Jump Calibration

Available Jump Calibrations

EZ Start | &0 Slow | Fast [EA HY [ @] Q Creation info Description

> Press the New button.

ny
b »
Sem
Croae ump Catration |
From Gasconfiguration B | » From Gasconfiguration select H2.
(o Gasoonbigercton fco >l | » To Gasconfiguration choose CO.

Pre Jump Delay [s] |1u Post Jump Delay [s] |2u
Magnet Window [Steps] |1 0

Accept the default values.

[ ok | Concel | > Press OK.

NOTE: Magnet jumps are always from a low mass to a high mass
(e.g. 2 to 28 at H,»CO or 28 to 44 at N,»CO,).

Instrument Control |
& Make sure that the Reference Port for
fer A open. > Confirm by Yes, because you have already opened
Continue?

the Reference Port.
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Instrument Control

=

@ Recalibrate Jurmp fram HZ ta CO

Jump Calibration Procedure

1a Jump to CO (along hysteresis curve).

» Press Yes to start Jump Calibration.

1b Perform a peak center for CO in order to get the signal height.

2 Jump to Hy (along hysteresis curve; H; is origin).

3a Jump to CO (not along hysteresis curve).
3b Perform a peak center for CO in order to catch the peak.

[~ Standard Peak Center — — 1
Macro:  Peak Center ‘

Channel Cup 3
Pass 1
@ @Mass 28.00[C2] MMass 23.00(C3] @ Mass 30.00[C4)
-§101:m 2112.50
& 8000 "
2 6000 / \
’g 40004 f s
2 2000 / \
= g H T T y/ T T \L' T T

1600 1800 2000 2200 2400 2600 2800

ScaleHv [Steps]
L O L L L LT LT
Pass 2
@ @Mass 28.00(C2)

W Mass 2900(C3] @ Mass 30.00(C4]

= 10000
£ co00 P
o
n 4000 {,-" \
g > / \
L L] Ll 1 Li 1
1600 1800 2000 2200 2400 2600 2500

ScaleHv [Steps]
L L LT L LT LR LT LT LTI ITIT T

H>

Repeat until magnet field setting is within the “magnet window” defined.

—Jump Calibration Cycle 1
Channel Cup 3 Macro:  Jump Center
Pass 1 D - -
@ @Mass 27.98[C2) MMass 2898(C3) D Mass 29.98(C4)
'f.‘,'104:m mﬂ
@ / y
& f A
E || / ‘-‘
E ol of 1
1400 1600 1800 2000 2200 2400 2600 2800
ScaleHy [Steps]
1]
Pazs 2
@ @Mass 27.98(C2) MMass 2898(C3] D Mass 29.98(C4)
Z 10000 —
V4 \
é g
= /
2 / \
2 /
= g T T |"£ T }' T T
1400 1600 1800 2000 2200 2400 2600 2800
ScaleHv [Steps]
LT
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5.3.2 HOW TO START A DUAL MEASUREMENT

1 Determine a H3-Factor as described in Chapter 5.2.2.

2 Define a Method (as shown in Chapter 5.1.3).
As a guideline, use the following Method (“HD_CO.met”):

Instrument
Gasconfiguration |H 2 :_l
Pre Script [ 1 [g)
Main Script IAcquisilim.sct mpra
Post Script [ B @
Isotope MS e
Integration Time |U.250[$] ;I Peak Center Predelay [s] Izu
Peak Center Cup |CupE .:I Peak Center Postdelay (s) Iw
Reference Port Reference 2 ﬂ
Time Events
@ Time [s] | Start Elemental | Dilution - Reference 1 | Reference 2 | Switch Gas
. Sampler Anal. - On | Open - Open - Open
» Double-click on CO
20 Q
in the Switch Gas |4 v
60 Q
column to edit. 80 @
90 Q
95 Q
(The Event Time is [130 co +—
_ _ 340 Q
active since e.qg. 360 @
400 Q
130 s). 420 @
Acq. End Time Acquisition Time [s]  [450 =
5-40
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Isodat Object

3 MethodSwitcher

Enable MethodSwitcher 7

Gasconfiguration lcg

Event I Isodat@E val@PeakFound

Waiting Time [s] | 25

-]
=

Post Script |

E‘I

The Gas Configuration to be switched to
is selected in the Gasconfiguration menu
(e.g. “CO”).

The switch will be performed when the peak
has been found. This is defined in the Event
menu (e.g. “Isodat@Eval@PeakFound”).

Type in the last jump time at Waiting Time.
At e.g. 130 s, waiting for the peak begins. If
a peak is found, the jump takes place. If no
peak is found, the waiting time elapses befo-
re the jump takes place.

Select a Post Script, which will be executed
during the jump.

NOTE: For samples with a high O to H ratio, the activation of the dilution can be
directly linked to the magnet jump to CO. In this case, use the He dilution

Script.

NOTE: For H, and CO different Evaluation tabs, Peak Detection tabs and Printout
tabs appear (e.g. “Evaluation@H2”, “Evaluation@CO2”).

Evaluation@H?2

- lon Comection Type:

|None L’
Nr.: Time: Std. Name: 0 2H
1 80.00 H2 Lab.Tank -202.450
Reference/Blank
Significant Peak Statt [s] W Significant Peak Stop (5] [125.000000
Weight Percent [%] 4.900000
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Peak Detection@H2
-Peak Detection
— Detection Parameter — Background Parameter
Start Slope [mVis] | 0.2 Background Type Ilndividua! BGD vI
End Slope [m/s] | 0.4 History [s] | 5

Printout@H?2

NOTE:

Peak Min Height [m¥)]

Peak Resolution [%]

Perform Background Detection ¥

—H3 Factor
Max Peak Width [s] 180
H3 Factor: 14.464111328125
Detection on Mass [?_ Overwrits r Im—
Perform Peak Detection [V
Perform Timeshift v Advanced Parameter == I
‘Printout Templates
Single [No Printout IR )
Sequence INo Printout IR )

Usually, the printout of results is performed not until the complete mea-

surement has been finished. Therefore, it is recommended to choose “No
Printout.irw” at “Printout@H2” tab, because at this moment, data acquisi-
tion is still running. Instead, printout options are defined at the end at

“Printout@CO” tab.
Evaluation@CO
— lon Correction Type:
ICO Santrock et al. :l

Nr.: Time: Std. Name: 513C 0 180

1 420.00 CO-Lab.Tank | 0.000 9.050

Reference/Blank

Significant Peak Start [s] IW Significant Peak Stop [s] 1225.090000

Weight Percent [%] I2B.22000IJ
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Peak Detection@CO

-Peak Detection
—Detection Parameter - — Background Parameter

Start Slope [mV/s] [ 02 Background Type _|Incivicusl BGD %]
End Slope [mVis] | 04 History [s] | 5
Peak Min Height [mY] | 50

Perform Background Detection [V
Peak Resolution [%] | 20 2
—H3 Factor
Max Peak Width [s] 180
H3 Factor:

Detection on Mass [2_ Overwrite = I—

Perform Peak Detection [V

Perform Timeshift v Advanced Parameter ==
Printout @CO
Printout Templates
Single [HD+COIRW =]
Sequence [Single Fresut 1w/ 0
3 Place a sample (e.g. 0.281 mg of benzoic acid) in the solid-autosampler.
4 Create a new Sequence D‘
Sequence Properties E3
5 Define number of samples (e.g. 3).
Number of Samples |3 -v|
0K I Cancel I
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6 Edit the Sequence list.

b m B & I H
_ Start Ston Insert Delete  Options | Auto Sort
Line ,i ‘Weight [mg] | Type Identifier 1 Method |
1 v | 0.281 Sample | benzoic acid HD CO.met ~|
2 v | 0.291 Sample ~| benzoic acid HD_CO.met ¥
3 v | 0.274 Sample ¥ | benzoic acid | HD_CO.met v

Peak Center Enable | + | to perform a Peak Center prior to measurement.
Weight Type in sample mass [mq].

Type Select kind of species (e.g. “Sample”).

Identifier 1 Edit text to identify sample.

Method Select IRMS Method (e.g. “HD_CO.met”).

7 Press the Start button.

Start
8 Define Results Storage,
Export and Printout Isodat Object
@ TemplateDataSequenceHeader
parameters.
i~ Results
IV Store [T Auto Numerate Folder
r" El‘wﬂ“ﬂq File = 1 File /5 arne (e File/5ample
" ASCllexport(tcsv) & 1 File/Gequence €11 File/Sample
Folder Name Fre | Past “benznic acid-1 =]
File Name Pre I Post |Iﬁ.cquisition
- Printout - — —
& No
C Yes
Properties—— — —
[ Comment [No Comment [~ Measure only Selection
9 Press OK to start
Sequence Acquisition.
5—44
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Events during Acquisition

» Peak Center procedure

» Hy Reference Gas pulse activated at 20 s (duration: 20 s).

» Hy Reference Gas pulse activated at 60 s (duration: 20 s).

» Sample is dropped into reactor.

» Sample peak (Hz) appears approximately 15 s after reaction start.
» Sample peak (CO) appears approximately 100 s after reaction start.
» CO Reference Gas pulse activated at 340 s (duration: 20 s).

» CO Reference Gas pulse activated at 400 s (duration: 20 s).

» Acquisition stops at 450 s.
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6.1 HANDLING OF RESULTS

6.1.1 DUAL INLET RESULTS

Toolbar Commands

After the measurement has been started by = Statt

, 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

H B B

Default RawData Results

=Sion ‘
S AH

| Re-Eval RW2000

il

> A running Dual Inlet data acquisition can be
stopped.
> The data are shown both in a data grid and
graphically (i.e. both in medium size).
> The graphical representation of the raw data is
shown in maximum size (i.e. without data grid).
> The result grid is shown in maximum size
(i.e. without graphical representation).
> Some parameters of the Method can be
changed (not the Method itself). Afterwards, the
recorded data are reevaluated using the new
parameter values.
> Opens a Result Workshop Template containing

the data (e.g. for preparing a printout).

Raw Data

EE

Results

Re-Eval

Rw/2000

6-1

Thermo Finnigan
Issue 06/2002



ISODAT NT

RESULT HANDLING

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

Rowec0z> | 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

(20 5 TR L0 S T 0% 2 [mv] 2 i [%0] vs. 4 [%o] vs. CO2_zero | (%] vs. 5 | [%d] vs. 6

CO02_zero A PDB V-5M

Pre 5397.264 | 6239.374 -
1 5364.022 [6294.031 |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 5341927 |[b268.162 |[5376.827 |6215.697 | 1.173389% 15.033 20.478 15.357 20.466 1.128
8 5338.647 |B6264.314 | 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 Conti-

nuous Flow applications, peak areas are calculated).

In the leftmost column, the sample number is displayed (e.g. “Pre” and “1” to “8”; cf. the

lines of the chosen Sequence). Besides, the raw data grid contains the following columns:

1

2

Int Sample

Int. Standard

Sample intensity of a particular mass in mV (e.g. mass 44).

Each sample mass has a column of its own.

Standard intensity of a particular mass in mV (e.g. mass 44).

Each standard mass has a column of its own.
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3 rR Raw ratio of two masses, i.e. ratio of the intensities of these two
masses (e.g. rR 45/44).

4 rDelta Raw Delta of two molecular masses (in %o) vs. a secondary stan-
dard - i.e. vs. a user standard. E.g.: rDelta [45 CO2/44 COZ2] vs.
CO2_zero. These values are molecule deltas and are calculated

from the raw ratios.

5 Delta Delta value of two element isotopes (in %o) vs. a primary standard.
E.g.: Delta [13C/12C] vs V-PDB or Delta [180/160] vs V-SMOW.
These values are element deltas and are calculated from the true
element sample ratios and the true element standard ratios. The
true element standard ratios are read from primary standards defi-

ned in the primary standard database.

6 At % Atomic percentage value of an isotope, e.g.: At % [13C] or At %
[180]. It is calculated from the element delta and the correspon-

ding absolute element ratio of the standard.

Kinds of data in the raw data grid

» A red value indicates that during integration the 5382 165
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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» A black value on a pink background is an outlier 15.362
relating 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 7 3

Type INone ﬂ >V I

If None was selected there, no outliers are calcula-
ted at all. Therefore, no black values on a pink back-

ground 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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» A black 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 |
0 Mean |0 Std.Dev. |0 ST. Eror | Atom% | Outlier

8 13C/12C [%e] vs. PDB -2.7050 | 0.0095 0.0036 1.1083 | 1
0 180/160 [%e] vs. V-SMOW | -4 2056 | 0.0234 0.0095 01993 | 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:
» 0 Mean Mean of the Delta values noted in column 5

(e.g. Mean of all Delta 180/160 values in column 5).

> O Std. Dev. Standard deviation of the Delta values noted in column 5.

(e.g. Standard deviation of all Delta 180/160 values in column 5).

> O St. Error Standard error of the Delta values noted in column 5

(e.g. Standard error of all Delta 180/160 values in column 5).

» Atom-% Atomic percentage value of the heavier isotope. It is calculated
from the & 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, & Std. Dev and & St. Error (e.g. 2).

Errors tab

Raw=CO2> | Evaluated=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 measure-
ment 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. A
Re-Eval
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6.1.2 CONTINUOUS FLOW RESULTS

6.1.2.1 OXYGEN RESULTS

W zoes
1,44

142+
1.10+
1.084
1.06+
1.04+

-

1.00
Wz Ig |_Eu]

Ratic

5000 32

w8
2 o
2 —
£ oo

4000

50 100 150 200 ‘2'6‘0 300 350 400 450
Time [s]
€O |seqence | Error | Extended |
Nr. Rt Width Ampl. 28 BGD 28 BGD 29 BGD 30 Area 8 13C 6180 AT% 180
[s] |ls] [mV] [mV] V] [raV] [Vs] [%o] [%0] [%]
vs. PDB | vs.
NV-SMOWY

1 568 | 357 3915 7.6 5.4 5.9 78.419 | 0016 -0.088 0.200101
2 1066|349 3913 8.9 98 6.5 78.431 |-0039 -0.051 0.200109
il 156.7 | 37.2 3915 9.1 10.0 6.9 78711 [0.000 0.000 0.200119
4 2066|356 3919 92 10.2 7.1 78.638 [-0.036 -0.062 0.200106
5 256.9]36.2 391 9.3 10.3 7.1 78571 | 0022 -0.033 0.200112
5] 306.7 | 351 3917 9.4 10.4 7.1 78.435 |-0.026 0.007 0.200120
i 356.7| 356 3916 9.4 10.4 7.3 78.355 |-0.026 -0.112 0.200096
g 406.8] 351 3901 95 10.5 7.3 78.354 |-0.050 0.034 0.200126
9 4569|359 3907 95 106 7.4 78.407 |-0.030 -0.098 0.200099

To calculate the standard deviation of delta 29 / 28 (**C'®0 / 1*C'®Q):

» Hold the Shift-key and mark the 0 13C vs. PDB column by a right-click.

» Then choose Calculate and finally look for the Std. Dev. value.
NOTE: The standard deviation of delta 29 / 28 ('*C'°0 / 2C"°0) should be <0.08 %o.
To calculate the standard deviation of delta 18/ 16 (**C'®0 / '2C®0):

» Hold the Shift-key and mark the 018 O vs. V-SMOW column by a right-click.

» Then choose Calculate and finally look for the Std. Dev. value.

NOTE: The standard deviation of delta 18 /16 (>°C’0 /2C"°0) should be < 0.1 %o.
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6.1.2.2 HYDROGEN RESULTS

CAFinnigamISODAT NTVGlobalWser\Conflo |l Interface\Results\ACQ-ResultsW)10402_124518_stab.CF

0501 M a2
0.45+
A 0.40+
i o=
0.25+
0.20——~ { by ooy e T e
m: [ K]
5000- 1 2 3 4 5 8 7 3
- NN NN NN Hh NN
=
E
% 3000
I
« 1 1 1t rtrrorn m
4 + ; 4 N t 4 ; + + ' +
50 100 150 200 250 350 400 450
Time [s]
H2 ] Sequence | Error ] Extended I
Nr. Rt Width Ampl. 2 Ampl. 3 BGD 2 BGD 3 Area a2H AT% 2H
[5] [5] [mV] [m] [m¥] [mV] [v's] [%q] [%]
vs. V-SMOW
1 38.2 269 4212 1448 2555 -16.4 31.858 -0.408 0.015566
2 884 246 41938 1444 2551 -18.0 81.536 -0.439 0.015566
3 1384 244 4201 1444 2551 186 81.535 0.000 0.015573
4 188.2 241 4206 1443 2545 -18.4 81.503 -0.292 0.015568
5 2382 267 4205 1443 2548 -18.2 81.589 -0.426 0.015566
6 286.2 249 4208 1444 2545 -18.5 81.528 -0.340 0.015567
7 3383 249 4197 1442 2539 -18.3 81.526 -0.792 0.015560
g 3883 239 4198 1442 253.7 -18.1 81.249 -0.908 0.015558
9 438.3 244 4196 1440 2533 -18.5 81.328 -0.764 0.015561

A chromatogram with equal peak heights results. Beneath the chromatogram, the correspon-

ding parameter values are listed.

NOTE: The mean value of standard deviation of delta 3/2 should be < 1%..
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6.1.2.3 DUAL MEASUREMENT RESULTS

After finishing data acquisition the printer creates a data output sheet as defined by the selec-
ted Result Workshop template (*.irw). The Results will also be exported to a spreadsheet file,
if activated.

CAFINNIGANVUSODAT NT\GlobalWUser\Conflo |l Interface\Results\Benzoic acid HD-CO.CF

Line E Weight [mg] | Type Identifier 1 Method
1 v | 0.281 Sample ¥| benzoic acid HD _CO.met v
1o Waz M 2028
1.0
.% 0.8
E 0.6+
0.4+
02 .J L J |l [L
s H:z Bz | - W20 | E)
7000+ 2025
] A
S o \
B |
oo f
2000 —
1000+ f ¢
o 4 | PSR
50 100 150 200 260 200 350 400 450

Time [s]

' |co | Setuence | Emor | Extended|
NP | Rt Width | Ampl. 2
‘[sl [e] [mV]

Ampl. 3 BGD 2 BGD3 |R32 Area 82H AT% 2H W%
(mV] mv] | [mV] \&) (%] (%] (%]
s, V-SMOW
1 29.3 25.4 5725 2053 B37.6 385 0.00025¢ ) 104.756 -169.779 0.012929
vl 639.1 27.3 5723 2051 637.0 38.4 0.00025¢| 104.970 -169.895 0.012927 -
3 1100 29.2 8695 3675 B638.0 385 0.00028¢ | 45.597 -75.440 0.014398 4.9000000
The H2 tab reveals information about the hydrogen related peaks.
e | sequence | Eror | Extended |
N ;K Width [Ampl. 28 |BGD28 |BGD29 [Area 513C  [5180 AT% | W%
[s] [s] [m¥] [mV] [mv] | [Vs] [%o0] [%6o] 180 [%]
vs. PDB  |[vs. [%]
V-SMOW
4 1922 | 96.6 6055 218.8 1281 80.238 12.284 29.314 0.205973 | 26.2200000
5 [360 [335 [5232 225.0 1351 [99372  [o0s571 9.649 0.202046 | -
6" 4261 |32 |5252 2258 1359 |99.709 | 0.000 9.050 0.201926
The CO tab reveals information about the oxygen related peaks.
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6.2 EXCEL EXPORT OF RESULTS

6.2.1 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 Identifiers, are used to create an export
template. For an export, more than one template can be selected. Multiple
templates can be used simultaneously. Every single template (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
concerning 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

sophisticated export properties are defined (e.g. peak relevant data).
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6.2.2 CREATING AN EXPORT TEMPLATE

» On the Dual Inlet window’s toolbar, press the New button.

» Click Data Export and confirm by OK.

Thus, a new export template can be edited.

» Four selector types

can be selected.

New

B >

Method Sequence  Action Script

{..}

Isodat Result
Workshop
| 0K I Cancel
Main Filter
I~ AcquisionMode | k-1 IncludedStiing | —— - | Gas Configuration §————
& DuallnEt &) Gartinucus Fioy ] Apply| |coz =2
W DataTpe ) ————————————————
[v Sequence Line [v Acquisiion Message [V 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 [V Atom %
Disable All 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.

Thermo
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Available Columns ( fitered Calumns to export

Identifier | Class [=] [1dentifier | 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 3H2/2H2 ST. Enot Evaluated Gnd

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

¢ Duallnlet & Continuous Floy

If Acquisition Mode is activated, choose via click between parameters, which are only
relevant 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 W includedSting ———

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.

6-13
Thermo Finnigan
Issue 06/2002



ISODAT NT

RESULT HANDLING 6

3 Gas Configuration

Jv (Gas Configuration ———

[co2

El

If Gas Configuration is activated, choose a Gas Configuration from the list (e.g. “C0O2”). All

relevant data for this Gas Configuration will be shown in the right pane.

4 Data Type ¥ SequenceLine

[V Method Part

[V Gas Configuration
[V Evaluation Part

[V Acquision Message [ Molecule Delta ™ Waluated Results

[V Result Peak [V ElementRato [ Intensity
[V Raw Ratio [V ElementDelta [ Environment
[V Molecule Ratio v &tom %

Disable All Enable All

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:

@ d 3H2/2H2 StdDe®
@ 4 3H2/2H2 ST. Enor
@ d 3H2/2H2 stom¥%

@ 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. Enror Evaluated Grid
@ d 2H/1H Atom% Evaluated Grid
d 2H/1H Dutlier Evaluated Grid
B A 2an202a0 ann Fwabiatad Gead

Preview

Available Columns [ filtered ) Columns to export
Identiier [ Class a| | Identifier [ Class
; Custom Identifier Custom Identifier 1|3 H2/2H2 Std.Dev. Evaluated Grid
@ Seqline Sequence Information
@ SeqIdentifier 1 Sequence Information
@ Seq Identifier 2 Sequence Information
@ SeqFRuniD 3oquoncs Iromaks Every individual identifier will ap-
@ Seq Comment
@ SeqMethod
@ Information iréomstion Gexd ear below the panes as a column
@ d 3H2/2H2 Mean Evaluated Grid

n the wk1 Excel sheet.

[+ 2 5 o [
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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.

Imsertigentiir @]
s Custom Identifier for Export » Type a significant name for the custom
= IId tifier 1
entifier

identifier (e.g. “Identifier 17).

» Press OK.
Cancel l

@ d 2H/MH 0wy
4 29p 74907 basn
Previ

Identifier 1 |

Fushistad Grid

Available Columns ( filtered ) Columns to export
Identifier | Class dentifier | Class
; Cugstom Identifier S Custom Identifier
@ Seqline Sequence Information
@ Seq Identifier 1 Sequence Information
@ Seq Identifier 2 Sequence Information
@ SeqRunID Sequence Information
@ Seq Comment Sequence Information
@ Seq Method Sequence Information
@ Information Information Grid
B d 3H2/2H2 Mean Evaluated Grid
B d 3H2/2H2 Std.Dev. Evaluated Grid
@ d 3H2/2H2 ST. Enor Evaluated Grid
@ d 3H2/2H2 Atom Evaluated Grid
@ d 3H2/2H2 Outlier Evaluated Grid
d 2H/1TH Mean Evaluated Grid
@ d 2H/1H StdDev. Evaluated Grid
@ d 2H/1H ST. Enor Evaluated Grid
d 2H/1H Atom¥% Evaluated Grid
Evaluated Grid

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 Identifiers (Custom Identifiers or other ones) from the right pane,

mark them there. Then right-click them.
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Available Columns [ filtered ) Columns to export
Identifier | Class «| | identifier | Class
;Customldenliﬁer Custom |dentifier ] HLAL Evaluated Grid
@ SeqLine Sequence Information bl Delete Identifer
@ 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 29M298K2 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.

6.2.3 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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Swens g
L..;] D:AFinnigan\ISODAT NTAGlobal\Us. \Wki Expott Templastes | > Save the export template in the
/ folder Wk1 Export Templates!

Save in: I I 3 Wk1 Export Templates jl gl

» In the File Name field, type a signi-
ficant name for the export template

(e.g. Dual Inlet 1).

» Inthe Save as type field, accept the

Filename:  [Dual Inlet i Save extension .wke and press Save.

Save as lype: IDataExport[".wke] LI Cancel I

6.2.4 APPLYING AN EXPORT TEMPLATE

A Sequence is always exported as several samples can thus be bundled into a single export

D
file. To apply an export template, open a new Sequence via the New button New

Method pp— G » Then click the Sequence Icon.
i
o A
DataExport ISL |sodat Result
Workshop
» Confirm by OK.
oK Cancel
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Sequence Properties

- Number of Samples IE—Ll
| 0K I Cancel |

Line

M| 3| =] Identifier 1 Methad
1 v v|v CO2.met M |
2 v v|wv CO2.met -|
3 v|v|v C02.met ~|

Isodat Object

@ TemplateDataSequenceHeader

~ Hesults I
Auto Numerate Folder +
[T Erpot WK File
»
I8 A5t levport (Sesy) —l
Export File Name Pre I Post ||E:-cporl
Folder Name Pre I Post IIACQ-ResuIts
File Name Pre I Post ||ACQuisition
Options B3 |

@ Isodat Object

‘/0 ExcelExportFileLinkHandler

Add

Export Template

Delete

Cancel I

» Type your number of samples (e.g. 3).

» Confirm by OK.

' » The Sequence of your choice is displayed.

P

> Press the Start button Start

Since no export templates have
been selected yet, the Export WK1.

File box is inactive.

Press the LI button.

Since no export templates have
been selected yet, the Export Temp-

late list is empty.

Press the &I button.
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Open ____________ HEE

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 |
=] T | » 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 Bancd » Confirm by OK.
options |
Isodat Object
@ TemplateDataSequenceHeader
: Hey > Note that the Export WK1 File box
[~ Ao Numerate Folder
has now become active.
ASCIl export [*.csv
Export File Name Pre | Post ||Expott
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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DIAGNOSIS 7

7.1 CHECKING PERFORMANCE DATA

Thermo Finnigan MAT has developed several test routines to check the performance data of

isotope ratio mass spectrometers.

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.

The program Diagnosis contains the following test routines:

o g 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 et Amplifier Test
Sensitivity
Compression Linearty  Peak Flatness
Factor -
¥ €& #
Relativ Resolution  Signal Stabilit
S anaibivaibin g . ;I

|DKICanceI|
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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
between valve 25 of the inlet system and the inlet capillary. It amounts to approximately
250 pl.

Integrating the ion current over time yields the number of ions. From the signal drop during
measurement the number of molecules necessary to generate this ion amount is calculated.

To obtain Absolute Sensitivity, the number of molecules is divided by the number of ions.

Positively charged ions are produced in the ion source by electron bombardment. This

electron impact (El) ionization is described by:

AB + e - AB' + 2e” (ionization)

AB + e - A" + B + 2e” (ionization and dissociation)

Definition of Absolute Sensitivity AS:

AS = Aas (molecules [ ion)

ion

where As:  sample gas consumption
Nion: NumMber 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: universal gas constant

temperature

T
p: pressure
n number of sample molecules
V

volume (here 250 pl)

The amount of detected ions njon 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 1500 molecules CO, per mass 44 at the

collector cup.
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Testing Absolute Sensitivity

» Click on the Absolute Sensitivity Icon
and press OK (or double-click on the

Icon).

¥

Absolute

Sensitivity

¥

Amplifier Test

¥

Abundance

®

Compression
Factor

iE

0

¥ Absolute Sensitivity

lie]e]

>

Start

Pl
Options

@

Info

@ HlCup 3 Mass 44

ECup 4 Mass 45

M Cup 5 Mass 46

100

28

tsn [Intensity]
B8B83

23 &

{ F Fm [ I I S ] ]|
§0 100 150 200 250 300 350 400 450 500

Clodk [sec]

D —— |

Mal. in Pseudo Yo

Intensity Integral

Mol. consumed

Number of lons

» On the "Window" toolbar, the Absolute Sensitivity Icon

becomes visible.

> Press the Options button.

Total Int. Time [s] | - Absolute Sensitivit | -
Resistor [Ohm] |- | |
@ 4
NS
Absolute S..
A
Options
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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 et T (o] m
UL W
between 100 ms and 20000 ms from the list. Start [mV]
Stop [s] 500
o In Advanced Mode, all values can be edited: Minimum Intensity [mb/] IE[H][I
Channel | v|
Integration time in ms 5 Tme 1
Sl [5000 =]
Start Intensity value ("Start [mV]") o P
Minimum Intensity [mV]

Channel: a recording channel consists of an amplifier, a voltage-frequency (VF)

converter and a counter.
Press Adjust Manual: activate it, if you wish to adjust pressure and peak center
manually (if it is activated, you are requested to adjust to e.g.

8000 mV manually).

» Finally, click OK.

> Press the Start button. D
Start
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» Testing starts with a Peak Center on the

£ 10000 1937 60
selected Cup, e.g. mass 45, Cup3. : /,....——ﬂ....\\
. . . £ ol e e
The bellow is reduced StepWISe until the < 1700 1800 1800 2000 2100 2200 2300

start level intensity (e.g. 8000 mV) is

- Standard Peak Center
Channel: Cup 3

Macro:  Peak Center

Pass1
@ D Mass 44.00[C2]

EMass 4500[C3] D Mass 46.00 [C4]

SecaleHy [Steps]

Pass 2
reached. Then, intensity and pressure ® OMsio M00[C2] MMa E00IC] @M 4600104
2 10000 fﬂ_ .
are measured for the preset time z Ve N
: N
(e.g. 500 s). S 7 \.
£ 1700 1800 1900 2000 2100 2200 2300
ScaleHw [Steps]
AIRENENANAEENNNNANEENENANENNNENRANNENRNNRRED
P B G A
|| Stat ¢ Info  Optiores
= [Cup2Mass 41 M Cup 3 Mass 45 ECup 4 Mase 46
14000
12000 _
40000, _—
% g000] - i‘h""“ e
» Finally, Absolute Sensiti- £ S e P
5 e T e
vity and other parameters o e e
are calculated. 200
) & 100 180 200 250 200 359 40 450 500
Clock [sus]
Mal. in Pssudo Val. 0 146e+018 Intensity Intagral 2712
Mal consumed £2.176e+015 of lons £6.424e+4012
Total Int. Time [s] 454 Absolute Sansitivity 1456
Resistor [Ohm] (1 300e+109
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» Press the Info button. qu) \
nio

Measure Informations

Graphik I
QO
O Regression Line M Orginal

0 . . . smn 7
» Original measurement and regression line 7000 -
6000 —
are shown. 5000
4000 -

1 1 1 I
100 00 00 400 400

Diaghosis |

vity" window you are asked, whether _.e’;! Save changes to Absolute Sensitivity?

i

» When closing the "Absolute Sensiti-

to save the changes.

Yes 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 into the mass 44 cup.

Measured as ratio of two ion currents it is dimensionless and quoted in % or ppm. 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 CO2 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

» Click on the Abundance Icon and press OK

(or double-click the Icon).

» The left window detects mass 44
ions in the correct cup. The right
window detects mass 44 ions in
the neighbor cup (i.e. cup of

mass 45).

FileNew ____ F|

. -
Absolute
Sensitivity
Amplifier Test Compression
Factor

L 4 ~|

[ ok | cencel |
< Abundance (=13
2
2 & @ A
Start Fecalc | Info  Options
& MCup 3 Mass 44 [ Cup 4 Mass 45 @ MCup 3 Mass 44 [ Cup 4 Mass 45
00
20 20
B0 B0
E 40 E 40
g 20 g 20
: 0 =
§ o §
= o <= 80
80 80
-100 . -100 .
480 450
M ass [Dalton] M asz [Dalton]
Slope -
au
Intensity
Abundance |
YA
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On the "Window" toolbar, the Abundance Icon becomes visible.

Press the Options button.

Accept the defaults, or type appropriate values for
"Press Adjust [mV]" and "Peak Width [Dalton]".

The selected cup for the Abundance test is
connected with the indicated recording channel (e.g.
choose channel 2 from the pulldown list).
Choose a "Delay [ms]" value between 100 ms and
20000 ms. The measurement start will be delayed

by it.

In Standard Mode, the inactive, i.e. gray, variables
cannot be edited. The Advanced Mode allows

experienced users to set them all:

Abundance

A
Options |
Configuration | X|

Integration Time [ms] |2L_‘-,11| - I

Start [Dalton] 44,500
Stop [Dalton] 45500
Step [Dalton] [ooie
Channel m
Delay [ms] m
PressAdust[mv]  [s000
Peak Parameter

_» |

>
Peak Width [Dalton] < [0.900 ﬂ

I | Adjust M aruEl

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.

>
Start
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>

>

>

Testing starts with a Peak Center on the

- Standard Peak Center
selected cup (e.g. mass 45, cup 3). Channet. Cup3 Mects: - Peak Cenler
Pass 1
@ @Mass 4400[C2] MEMass 4500[C3] @ Mass 46.00(C4]
= 2000 193750
2 o0 N
2 a0 N
It might be helpful to activate the g o S !
2 [ S~y
. = 1700 4800 1900 2000 2100 2200 2300
Advanced Mode, press the Options Saatehy (Steps]
button and enhance the interval between 5 A - —
"Start" and "Stop" values (i.e. decrease E £
2 4000 rd bY
n " H n " ‘g 4 \-
Start" and increase "Stop" values). s 2 o
= 1700 1800 1900 2000 2100 2200 2300
SealeHv [Steps]
% Abundance H[= B
[ » = Q 2
|| St St Recalc | Info  Options
@ [Cup2Mass 44 MCup3Mass 45  ECupdMass 46 @ EECup2Mass 44 MCup3Mass 45 [ Cup 4 Mass 46 |
a E000.
£ ox :
Values for Abundance, Intensity,| £ ., i
= £ 4000
OU and slope are displayed. 2 ol
ddi.onﬂl‘? ﬂdlsd::::;.l:“:;l‘ aa'z-w'.adu'.a anu.r«sd:.;a;fm4 452453454
Slope e
oy .
Intensty |
Abundance e
@

Diaghosis |

When closing the "Abundance"

window you are asked whether /!

to save the changes.

Save changes to Abundance?
Yes No Cancel
7-12
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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 double-click the Icon). @ @ =
Amplifier Test Compression
Factor

I

oK Cancel |

iE

»  Wait, while the available Gas Configurations =@

Scan available Gas Configurations. ..

are scanned.
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5 Amphifver Test

b = »
Stan Sioo | Options
@ ECwiMandd MO IMasi el ECupdMai 46
b
1.
%‘ 05
E o0
8
0 100 10 200 260 a0
Clodk [rue]
Cup Cup 1 | Cup 2 | Cup3 | Cup 4
Mass
Std. Dewation [r
Mzan Intansity [
Resizstor [Jhm]
2
»  On the "Window" toolbar, the Amplifier Icon becomes visible. < ‘
N
Amplifier ..
|
. )
» Press the Options button. Options |

>  With the exception of Delay, all parameters are preset and Lo
. Integration Time [ms] |1|Z||Z||Z| vl
not changeable in Standard Mode. e Tine ] T
Delay [ms] IBSDDD vl
o The Advanced Mode allows experienced users to modify  gycles [ w0
all parameters. = XTE
CupNa. 2
o Accept the default value of Integration Time (in ms). EEEEE?
-~ H2
- ‘;--EupNo.‘I
o Scan Time (in s) denotes the duration of the scan. - CpNo. 8
o The measurement start is delayed by the displayed de-
fault value of Delay time (in ms). Accept it, or from the
pulldown menu, select a suitable value between 100 ms
and 35000 ms.

NOTE: In one of the next versions, the process will be simplified: all amplifiers
can then be measured using one single Scan.
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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.

Amplifier Test |
»  Switch off High Voltage (on the Focus bar).

Then press OK @ High Voltage should be off |

ok | [ cancel |

Configuration
Irteargtion Time [me] 1000 =
Scar Time [s] | 300
[elavims] m
e [0
» 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.
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<5 Amplifier Test |_ O] x]
» | | Pl
| 3 Stop | Dpticns
® @Cpn2Mass?d  ECp3Macz23  ECup 4 hase 30
»  The correspondent intensity vs. -
time diagram is shown. ' —
2 BO0D
5 a0
2000
o T T T T T
80 w00 450 200 250 =0
Clodk [seef
— =
Cup Cup1 | Cup 2 | Cup3 | Cup 4
Mass
Std Dewation [r
Msan Intsnsity [
Resistar [Ohm]
2
<3 Amplifier Test |_ O] x]
> u Pl
I
@ HCuw1Mas? ECup & Mass 3
40000
» The baselines of the cups are o
=
shown with no ions present. S
5 aom
2000
Standard deviation [mV], mean [mV] 0 , , _ , .
80 g cm:b;“' 200 250 =0
and resistance [Ohm] of each selec- =
. G Cup 1 [Cup2 | Cup3 | Cup
ted cup are displayed. e - 3 2
Std Dewation [r 15.667 18.432
Msan Intsnsity [ B738 7798
Resistar [Ohm] 0, 300e+009 30.000e+009

2

» The procedure is repeated for the other masses.

Diaghosis |

» When closing the "Amplifier Test" __;"! Save changes to amplifier Test?
window you are asked, whether to
save the changes. Yes No I Cancel |
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7.24 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]:

Int

end

Comp =

ntstart
where:
Inteng: Intensity at the end of measurement

Intstart: INntensity 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 com-
pressions: an intensity vs. volume diagram results. The standard deviation around the sig-

nal'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
and press OK (or double-click the Icon). @

File New |

@ B

Absolute Abundance
Sensitivity

®R

Amplifier Test

& Compression Factor L-[0] x|

3 E @O A
Stat  Slop Info  Options

@ [Cup3Mass 44 [ Cup 4 Mass 45 I Cup 5 Mass 46
100

Intensity [mv]

B8 88 -, 88288

o

U L) T I T I T 1 L
10 20 30 40 50 80 70 20 e0 100
Wolumen [%]

[ Intensity Compression Ratio [ |

@ 7
» On the "Window" toolbar, the Compression Factor Icon <
N
becomes visible. Compressio..
> Press the Options button. Py
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).

Bl
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
ScaleHv [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 O
e Ny
ratio is calculated for the first 000 e
gt ':7‘-:‘-:_:::________;: —_—
bellow, e.g. Sample. ) ————
10 20 a0 a0 \;,,umsfn]“ 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
a": 600 e TS
g = /: \\
. ) Y
> 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 T
ARNERNENEENENNENENERNRNNNENNRENENRNANRNRNNNNNNNNNRNRNRNNNRNRRRRRRRDD
Pass 2
performed' @ @Mass 44.00[C2] WMass 4500[C3] € Mass 46.00[C4)
& 800
= a0 N
3 RS
= 400
5, 200 / hN
= o - 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

Pl
|| s coo | o Options
@ MCup 2Mass 44 MCupiMess 45 ECup A Massdb
18000
14000
100
soooo] T\
N\ \
£ oo N\
3 Oy
£ "\
\‘-‘.\\‘
3000 N
e
2000 e
u“rz_—:hg.,:_;________ St
=
o
10 o an an BIU ‘0 EO GIJ 0

s0
Wolumen [%]

-

[Intensity Comg

@

[ 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
intensity is measured, and the isotope ratios are displayed vs. beam intensity. Linearity is
calculated as slope of the regression line [%o/V]. The ratios are monitored between 2 V and 8

Vin 1V steps. For each data point, the background is subtracted.

Source of error:  Resistor values must be configured correctly.

File New |
Testing Linearity | |

Amplifier Test Compression

Factor J
Linearity Peak Flatness

& =
[TI Cancel |

» Click the Linearity Icon and press OK

(or double-click the Icon).

¥ Linearity Hi=] B3
> " ‘ A
Stat Sl Info Dpunns

® MMassd45/44 B Mass 46 / 44

2
0

Ratio

T T T T
3000 4000 5000 6000 7000
Intensity [mW]

@ Cup3Mass 44 ECup 4 Mass 45 M Cup 5 Mass 46

100
{1}
-100

Intensity [I

1 ] I L] 1] I Ll T
05101562025 3035404560

Linearity [ %o /Y] |-
Linearity [%o /Y] |-

@ 7
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» On the "Window" toolbar, the Linearity Icon becomes visible. v "
Linearity

A

» Press the Options button. .
Options |

» From the pulldown menus select: Configuration x|
Integration Time [ms] I:Enjn][a 'vl

o a channel and a value between 100 ms and Start [mV] |2'3”3'L"
20000 ms for "Delay [ms]". Sz [7000

Step [m¥] I1 000

The other variables are preset in Standard Mode (to = ¥Window [mV] IWE'

be accepted), but editable in Advanced Mode: Adjust Channel ]1 v|
Delay [ms] [s0000 =]
o Integration time [ms], Start [mV], Stop [mV] Step width I s
[mV], V-Window [mV]
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.
b
» Press the Start button. Start
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1~ Standard Peak Center
Channet Cup 3 Macre:  Peak Cente
F:”i;um 4400[C2] EEMass 4500[C3] @ Mass 46.00[C4)
i i o
> Testing starts with a Peak Center on cup 3 as the e e
ScalaHv [Steps)
narrow cup. ass 2
® OMas: 4400(C2] EMass 4500[C3] ©Mass 45.00(C4]
= .
: s =
i o = . . ===
If no peak could be found, the measurement will . A S
be terminated.
¥ Linearily HEE
b B | @ A
| stat Sioo | Info Options
> Two linearity values [%o/V] are cal- | =" EEE Ses®/4
;
culated: one for mass 45/44 and Z
one for mass 46/44. ’ = p 5 = =
Intansity [mV]
@ [Cup2Mass 44 M Cup 3 Mass 45 ECup 4 Mass 46
glm -
; 8000
e
E 20004
NOTE: Linearity must be less e e e e T
| Linearity [ %o /% | [Trace Mass 45 / 44 | | -0.108e-000 I
than 0'06 %O/V" | Linearity [ %/ ] [Trace Mass 46 / 44 | | 7157003 |
7] 7
> Press the Info button. Q)
Info
Graphik l
. Cr A
» Mean and slope values are displayed. L

B Orginal Mass 45 /44 [ Reg.Line Mass 45 / £
1400 —hiear 1.158
1,250 —Slope:-0.000
1.200 an :1.403

1250 Slope:-0.000

1.200

1.150 | 1 1 I 1 LR}
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 Flat-ness 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
respect to high voltage or magnet current instabilities.
It is complementary to the Diagnosis parameter Signal Stability which 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
parameterized mass range. However, to know how much the measurement is
affected by a certain system drift, remember that this is a proportion of mass scale
rather than of cup width. The default mass range is set in such a way that the final

result is comparable to the one of ISODAT Old using a typical cup width.
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Testing Peak Flatness File New x]|

BETTPTeET T Est COMPTESSIoN
Factor ;l

R

Peak Flatness

«

Relativ Sensitivity Resolution

Linearity
» Click on the Peak Flatness Icon and press

OK (or double-click on the Icon).

[ ok | cancel |

& Peak Flatness [_TolX]
> m | [ ‘ © A
Stat  Slc HEcalE Info  Options
@ Cup 3 Mass 44 B Cup 4 Mass 45 @ [ Cup 3 Mass 44 B Cup 4 Mass 45
100 100
: :
= =
5 5
= 0 c 0
£ B
5 a
2 2
£ At
-100 . 100 :
450 450
Mass [Dalton] Mass [Dalton]
Peak Flatness |
Normalized Slope [1/Dalton]) | -
Peak Width [Dalton) | -

D = 7
» On the "Window" toolbar, the Peak Flatness Icon becomes visible. @/
Peak Flatn..
» Press the Options button. by
Options |
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o Accept the defaults or from the pulldown menus, select
a Channel and a Delay value between 100 ms and Integration Time [ms] [0 <]
20000 ms. Start [Dalton] |.-1:;_5|ju;|

Stop [Dalton] |45.5|ZI{I

o Accept the default, or choose an appropriate Peak Step [Dalton] W

Width value by the < or > buttons. Channel 2 =l

Delay [ms] [5000 =]

o If you simply want to accept the Peak Detection Peak Parameter

parameters without a glance, do not press the Peak Peak Width [Dakton]  ¢[0.15 |
Parameter button. Instead, click OK.

’ 0Ok |

o However, as a sophisticated user, you may want to look
at the Peak Detection parameters. To do so, press the

Peak Parameter button.

Isodat Object

¢ PeakDetectionParameter

Threshold [mV] |O
Slope [mV/s] |S
) Width [s] | ;
» Change the values according to your needs. o =
Min Height [mV/] |1BDD
Min Valley Height (%) |sc
Smoothing [on =]
Center Determination Height [%] |50

i gm'

» Then click OK.

> Press the Start button. D
Start
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- Standard Peak Center

Channet Cup 3 Macio:  Peak Center
Pass 1
@ @Mass 44.00[C2] MMass 4500(C3) @ Mass 46.00[C4]
» Testing starts with a Peak Center on the T om0 /___‘%_,‘___
o ™,
P \
selected cup (e.g. mass 45, cup 3). b N // \\'___

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]

If no peak can be found, the measurement

P

6000 . /—\

will be stopped. e S/

i} i
T T T T T T
1700 1800 1900 2000 2100 2200 2300
SealeHw [Steps]

Intens ity [Steps]

In this case, press Cancel to proceed.

 Peak Flatness —

b m | 34 P ‘
Stat  “io: | Recale | Info  Options |
@ [Cup2Mazs 44 M Cup 3 Mass 45 [@Cupd4| @ MECup2Mass44 M Cup 3 Mass 45 ECup 4|
2000 7000{
7000 = 000
g 8000 T |
o a
= 5000 b
g 4000 g
]
2 a000 £ 3000
" 2000 2000
1000 1000
o 4 e o 4 e
1 1 L 1 1 L 1 1 1 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
Mazs [Dalton] ScaleHw [Steps]
Peak Flathness ..
Normalized Slope [1/Dalton) | e
Peak Width [Dalton] |-
@ 7
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- Energie Comection Peak Center

Channet Cup 3 Macio:  Peak Center
Pass 1
@ @Mass 44.03[C2] MMass 4503(C3) @ Mass 4603 [C4]
'g G000 __M____\
% 4000 / =
» A Peak Center for Energy Correction is b - » / \

T T T T T T =T
1600 1700 1800 1800 2000 2100 2200
SealeHw [Steps]

performed. O
Pass 2
® OMass 44.03(C2] MMass 4503(C3) ©Mass 46.03(C4]
W G000

If no Peak Center can be found, the N

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

» = | [ 2 |
|| Stat  Sicn | Recale | Info Uptians;
@ [Cup2Mazs 44 M Cup 3 Mass 45 [@Cupd4| @ MECup2Mass4d M Cup 3 Mass 45 ECup4l
2000 7000
70004 5000
» Values for Peak Flatness,
s £000 o
1 = 5000 §
. - £ &, 4000
normalized slope [Da™'] 2 00 T
= 2
2 3000 2 aoed
H = 2000 2
and Peak Width [Da] are
1000 1000
- - "/
ca | Cu |ated . 44,644,744 844,045,045 195,245 395.9 44,5447 44,644,945 046 195 248 3454
Mazs [Dalton] ScaleHv [Steps]
Peak Flatness 0.024e-000
Normalized Slope [1/Dalton] 0.043e-000
Peak Width [Dalton] 0.150
@ 7
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» Press the Graphic tab to view relevant data.

» Press the Graphic 2 tab to view relevant data.

Measure Informations

Graphik Grepﬁk?]
QO
B Mass Scan1 O Mass Scan2 Il Mean Sca

5782
5000 — :
4000 — Vi i
3000 — %
2000 — p %
1000 — L
1 ] 1 ] I 1 ] I 11
445 448 450 453 455

asure Informations

Graphik I Graphik 2 |
QO

B Complete W Peak Plateau

sopp Min (5528868 -
4000 Max 5663654 /
3000 -Mean ;5629727

2000 =Slope:239.755

1000 Flatness0 024

Mornaiized Signe:0.04 . \ " - |
44.5 448 45.0 452 454
Diaghosis |
» When closing the "Peak Flatness" /
& Save changes to Peak Flatness?
window you are asked whether to
save the changes. S Ho l Gangel |
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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:

g = L 1U
0.69 p R
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.
A p: pressure difference between a measurement with and without reference gas.
0.69: correction factor for CO,. The ion gauge is calibrated with N, however, which
has a different ionizing probability. The correction factor takes this into account.
To calculate it, intensities (i.e. ion currents) and pressures are measured with

and without reference gas.

NOTE: Two different Relative Sensitivity values exist depending on whether the

instrument is equipped with a differential pumping system or not. The
difference is due to different pressure readings at the same flow. The

Absolute Sensitivity (given in molecules/ion) however, is the same.

After a cycle of e.g. three measurements and calculations of Relative Sensitivity a mean
value is displayed. This value should be about 0.2 A/mbar for a standard system and about
0.5 A/mbar in case of a differentially pumped system. They depend on the pumping capacity
of the turbomolecular pumps. Each cup (i.e. each mass) is characterized by a Relative
Sensitivity value of its own.

Different values of Relative Sensitivities can only be compared, if pumping speed,
conductance, location of the ion gauge etc. are identical. Therefore, it is senseless to

compare different types of instruments.
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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 x|

- -
Linearity Peak Flatness il

Relativ Sensitivity ISR 1T

» Click the Relative Sensitivity Icon and

press OK (or double-click the Icon). @ @

Signal Stability  System Stability [—

[ ok | cencel |

¥ Relativ Sensitivity - |0] x|
P = @ A
Stat  Step Info  Options
Cup 3 Cup 4 Cup5s
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. ~

Options |

Configuration | X|

Cycles 3 v
> Press OK. Delay [ms] |5t|£n:1 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 oW @ 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 Sensiti- BTN

vity" window you are asked, whether Ef!} Save changes to Relativ Sensitivity?

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

resolution are used in mass spectrometry.

R=m!Am

» The 10% valley definition, commonly used for double

focusing sector field mass spectrometers, means:

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):

R=_MT
Am

where:

R: Resolution
m: Mass of the interesting isotope

Am: Mass difference between neighboring peaks

In Dual Peak mode, the distance between Peak Centers of two neighboring peaks is

measured [Da]. The peak width of one peak is measured at 5% peak height.

In Single Peak mode, the distance between neighboring peaks is set to 1 Da. In both

modes, Resolution can be calculated as follows (the mass difference is usually 1 Da):
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R = 1 E
Am b
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

determined and the Resolution is calculated.

Testing Resolution

File New |

- -
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

7-35

Thermo Finnigan
Issue 06/2002



ISODAT NT DIAGNOSIS

{4 Resolution [=i=
b m | [z ‘ @ A
| Stat  Siop | Hecale | Info Options
® [ Cup 3 Mass 44 [E Cup 4 Mass 45 B Cup 5 Mass 46
g 100
:IE'
Z 0
S
&
£ -100
= T T T T T T T T T T
446 448 450 452 454 4585 465 480 462 464
M ass [Dalton]
Peak Distance [Dalton]
Peak Width at 10% Height [Dalton]
Resolution
@ Z
H " H P £ |
» On the "Window" toolbar, the Resolution Icon becomes visible. NI
Resolution |
» Press the Options button.
A
Options |
> Accept the defaults or from the pulldown menus, select a LSEaldileFIENTET] X

Channel and a Delay value between 100 ms and 20000

ms.

»  If you simply want to accept the Peak Detection parame-
ters without a glance, do not press the Set button.
Instead, click OK.

» However, as a sophisticated user, you may want to look
at the Peak Detection parameters. To do so, press the
Set button.

Integration Time [ms] m
Start [Dalton] 44,500
Stop [Dalton] [s6500
Step [Dalton] | 0.010

Channel m
Delay [ms] m

Peak Parameter Set
I7 | Single Peak
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Options |
@ Isodat Object

& PeakDetectionParameter

Threshold [mY] IU
Slope [mV//s] Is
Width [s] lm

Min Height [rV] E
» Change the values or accept the defaults. Min Valley Height (%) ’807
Smoothing On v

Center Determination Height [%] |5g
> Then click OK. [ ok | cancel |

> Press the Start button. D
Start

Peak Center...
- Standard Peak Center
Channet Cup 3 Macro:  Peak Center
Pass 1
@ @Mass 4400[C2] MEMass 4500[C3] @ Mass 46.00 [C4]
T G000 ___1950.00_
& a0 /~ N
2 20004
£ ol \ : _J/I i i B
> Testing starts with a Peak Center on the T vl X W
L L O L L L L LT L L LT LT LT
selected cup (e.g. mass 45, cup 3). Pass 2
@ @Mass 4400[C2] MEMass 4500[C3] @ Mass 46.00 [C4]
= 6000
g 4000 / ™
o If no peak could be detected, = /
2 2000
. 2
the measurement is stopped. = o - ; ; ; :
1700 1800 1900 2000 2100 2200 2300
SealeHw [Steps]
o If not enough peaks could be detected,
an error message OcCcurs.
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< Resolution

b = A

Stat  “ion | Recale | Info  Options |

@ [Cup2Mass 44 M Cup 3 Mass 45 M 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 Reso-

lution are displayed.

> Click the Info button.

» Press the Graphik tab.

Measure Informations

Graphik IPeaks |
QO
E 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 Peaks tab.

» When closing the "Resolution”
window you are asked, whether to

save the changes.

DIAGNOSIS 7
Measure Informations
Graphik Peaks ]
No [ Cente... | Height [St.. [ Area [Steps'St.. [ width[.. [ S
1 45.00 5301.10 19673564 065 44
2 46.07 1888.33 £8545.33 053 4F
4| | i3

Diaghosis |

t.e’;! Save changes to Resolution?
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 OIld

1 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.

2 Conversion of results to the ISODAT Old scale: Multiplication by a factor of
approximately four.

7-40

Thermo Finnigan
Issue 06/2002



ISODAT NT DIAGNOSIS 7

Testing Signal Stability

File New |

- -
b
Linearity Peak Flatness —l

€ %

» Click the Signal Stability Ilcon and press Relativ Sensitivity  Resolution

€ ¥

TR System Stabiliy ~

| oK I Cancel

OK (or double-click the Icon).

4 Signal Stability - [O] <]
> H | D A
Stat  Ciop Info  Options
@ [MCup3Mass 44 [ Cup 4 Mass 45 M Cup 5 Mass 46
100
z
i o
b7
‘1°° IIIIII 1 1 1
0 000 O0CO0OO0CTO0OTOOOO
Clock [sec]
| ]
Slope [1/min] | -
Signal Stability | -
Gl -----
@ 7
.

» On "Window" toolbar, the Signal Stability Icon becomes visible. Signal Sta..

> Press the Options button. 2
Options .
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Configuration | X|

» From the pulldown menu, select a delay value bet- Integration Time [ms] |1an v|
i I?-{ v I
ween 100 ms and 20000 ms. SE A d
Channel 2 Y,

Delay [ms] m

» Click OK.

» Press the Start button.

Start

Peak Center
Channet Cup 3 Macio:  Peak Canter
Paz1
. . @ @Mz 4400[C2) EEMaes SO0 SMans E00[CE
> Testing starts with a Peak Center on the ot
E o P .
T a0
selected Cup (e.g. mass 45, Cup 3). § o _
fu] 4
P T
SoaleHs [Sleps]

LR T LR R L L TR R IR ]

Pars 2

® OMas 4400[C2) EEMas 4500(C3] DM 4500(CE)

T oo —

& 4000

E 2000

= 4] .
1700 1800 1800 00 2100 00 230

SoabeHw [S1ep4]
AR AR R RN RR R R RR R R RARARERR AR

7-42
Thermo Finnigan

Issue 06/2002



ISODAT NT

DI

AGNOSIS

2 Signal Stability

) =
Stat Stop

@ 2

Info Options

@ MCup2Mass 44

I Cup 3 Mass 45

ECup 4 Mass 46

250

200

160

100

ten [Intensity]

50

[t}

-50

Clodk [sec]

T
150

Slope [1/min]

Signal Stability

Cup

@

» Another Peak Center is performed.

- Standard Peak Center

Channet Cup 3 Macio:  Peak Center
Pass 1
@ @Mass 4400[C2] MEMass 4500[C3] @ Mass 46.00 [C4]
w200 1950.00

a I
ﬁ 150 . v .
£ 1004,
5 s\ ,/
E o . 7 . . . I

1700 1800 1000 2000 2400 2200 2300

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

ScaleHv [Steps]

T
1800 2200
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2 Signal Stability

» m D A

|| Stat  Sio Info Options
@ MCup2Mass 44 MCup 3Mass 45  [ECup 4 Masz 46
260
200 _—————— =
o7 —
z
E 100
5
= &0
p:]
il
-50
.1un 1 T 1 T 1
50 100 150 200 260 300
Clodk [sec]
Slope [1/min] 0.012276
Signal Stability 0.011e-000
Cup 3
@ /4

» Finally, values of slope [1/min], Signal Stability and the Cup number are displayed.

C>\
» Press the Info button. Info

Measure Informations

Graphik I

QO
B Orginal B Correction

» Press the Graphik tab. 1750 -

1725 //—(—’—‘_(_»
170.0 %

167.5 T —
16504 7
1625
T
1 I

Diaghosis |

[ i i) Save changes to Signal Stability?
lity" window you are asked 23" 9 q y

» When closing the "Signal Stabi-

whether to save the changes. Yes No | 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 measu-

red at the peak flank, because they exert a much higher impact on peak intensity at the flank

than on top.

The System Stability test comprises the following steps:

>

>

>

Determination of peak center and peak flanks

Set magnetic field to 50% of peak height (at the peak flank).

Measurement of signal intensity (high voltage fluctuation) at the peak flank
for a defined period of time (e.g. 15 min).

New peak center procedure

Calculation of System Stability [min™'] and Relative Mass Drift [min™"]

(either electronic 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:

>

>

Slope of relative mass drift vs. time (time drift)

Standard deviation of this slope (scatter of the mass)

A value of 5*10™* 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

fluctuations 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 |

Lin;;ily Peak;;!ness LI
» Click the System Stability Icon and press OK @ @

Relativ Sensitivity Resolution

€ ¥

Signal Stability  EIEEIEELTT -

(or double-click the Icon).

< System Stability

> = Ao A |
Stan  Stop | Fecal Info  Options |

@ ICup 3 Mass 44 [ECup 4 Masz 45 M Cup 5 Mass 46 & ECup3Mass 44 [ Cup 4 Maz: 45 Ml Cup 5 Maz: 46
F 100 100
: g
(i}
£ £
e =
e R .
448947 49644995045.1952 953964 A4B44T 448495450451 45.2 453454
Mass [Dalten] Mass [Dakton]

@ MCup3Massdd  EICupdMassd5  ECup5Mass 6
E 100
2

0.

2
=
5 100

[ Relative Massdrift [1/¢min] = |
| Systam Stability [1/min] | — ]

@ Y
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» On the "Window" toolbar, the System Stability “

Icon becomes visible.

> Press the Options button. Options |

> If you simply want to accept the Peak

parameters without glancing at them, do not Integration Time [ms] [250 |
press the Peak Parameter button. Instead, click Start Mass [Dalton] |a.-z_5|:|£|

OK. Stop Mass [Dalton] IW
Step [Dalton) | 0.010

> However, as an experienced user, you may want Channel B
to look at the Peak parameters. To do so, press Delay [ms] [fo00 ]
the Peak Parameter button. scanilimes] ETE

Peak Parameter > |

» Experienced users may further want to change

the gray default values (from Integration Time to

Scan Time). This can be achieved via

Advanced Mode. Options E |
Isodat Object

& PeakDetectionParameter

Threshold [mY] ID—
Slope [mV//s] ’5—
> Make your changes or accept the ichls! o
defaults. LG AN [loon
Min Valley Height (%) ,807
Smoothing On =

Center Determination Height [%] |5g
> Then press OK. [ ok | concel |
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> Press the Start button. b
Start \

Peak Center

Channet Cup 3 Macio:  Peak Canter
Paz1
@ @Mz 4400[C2) EEMaes SO0 SMans E00[CE
;m E WiTs
> m
H 2000
i ol \ I 4
17:!0 1II:!I:I 1“‘!& IEB 21:]3 ZZ;:D 2300
SoaleHs [Sleps]
H H L LT R LR T L R LR LRI LIT I
» Testing starts with a Peak Center on the R
® OMas 4400[C2) EEMas 4500(C3] DM 4500(CE)
selected Cup, e.g. mass 45, Cup 3. - =
¥ o —
2 wom
£ 2om
E o 5 :
1700 1800 1800 00 2100 00 230
SoabeHw [S1ep4]

® ECup2Mssedd  EMICup3IMaxdS  [ECupd Mast 46 & WCp2Mandd  MCuwiMands  EICwpéMasdE
00
3000. an =
2500 r_|| G
=, H A0
T 2000
: . 0
i 00, E 0
8 1000 Ly
oy
900: 20
0, ) =0
—r—— T — e
440 447 S8 440 450 4517 452 453 454 T T T T T T T T T
Masm [Daites] 48 47 M8 440 450 451 52 453 454
Mass [Batton]
& WECup2Massdd  BICoIMasz 45 [ECup 4 Mas 46
1800
L
1200,
F
£ 1000
i e
5 e
00
200
iy
100 200 200 e00 700 20 %00
Coock free]
[ Retative Massdif [1/min] = |
System Stability [1/min] | — |

7—-48
Thermo Finnigan
Issue 06/2002



ISODAT NT

DIAGNOSIS 7

Standard Peak Center
Channet Cup 3 Macio:  Peak Center
Pass 1
@ @Mass 4500[C2] BMass 46.61[C3] ©OMass 48.22[C4]
LQ_?S.DD -
E 3000 TN
— '3 \
£ 2000 / 0,
§ 1000 / \
E / 7 ]
* T T I _-;/ T T T \\\fhl ]li.ﬂ_ T -
1600 1700 4800 1800 2000 2100 2200 2300 24900 2500
SoaleHw [Steps]
» Testing continues with another Peak —
ass
& 2] . M 4661 3 4 4
Center on the selected Cup. ks il e s Bl B o e G B
g o TN
%‘ 2000 / "\\
£ 1000 / A,
= / \ -
u T T : T T T \h._\-l I_ T './
1600 4700 4200 1900 2000 2400 2200 2300 2400 2500
ScaleHv [Steps]
® ECup2Mmsdd M Cup 3 Mass 45 B Cup 4 Mazs 46 & [Cup 2 Masz a4 W Cup 3 Masz 45 [ECup 4 Mass 46
3000 00 3000 A
2500 '(_1'1' e Ilr’_\
£ 2000 K \ F 2000, l
i f z
£ 10 P
| 000 ; 1000- \
- i | |
e a—— d —
448 447 448 440 50 451 452 453 A54 T T T T T T T T T
Mase [Datton] 48 47 M8 M:..ﬁfm::" Bz B3 B4

» Finally, values for Sys

displayed.

@ WCup2Masdd  EICup IMasss 45 ECup 4 Mass 46

4600
A0 e s e S
4200
3
B 4000
£ a0
=)
5 oo
00
200.
100 200 200 00 500 00 700 900 200
Cladk [sae]
|
[Relative Massdrift [1/min] [1.057¢-003 |
System Stability [1/min [3911e006 ]

tem Stability [min"'] and Relative Mass Drift [min™'] are
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> Press the Info button.

» Pressing the Graphik tab, the
diagram for calculating Slope and
Mass Drift is shown together with

the respective values.

Measure Informations
Graphik | Graphik 2 |

Q&

6929 -
5000 —

2600 —

-2500 -

M Peak Slope W Slope : 27579.23 W Massdrift : 0.066063
d_—-"—;'___-- .
—
-'_._.-_:51:—
—T ]
_—
44,800 ' wmo | aasm w00 | 46000

» When closing the "System Stabili-
ty" window you are asked whether

to save the changes.

Diaghosis |

/Y
[

Save changes to System Stability?

Yes No I Cancel |
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