


GC-IMSi User Manual

Version 4.90, May 2026
Valid from GC -IMS Firmware Version 4.90

All data, texts, designs, images and other elements used in this user manual are
protected by copyright law. Any infringement may be subject to legal action.

Passing it on to third parties and producing copies of any kind or form 7 overall or in
parts - is not permitted without written agreement of G.A.S. Any infringement may be
subject to legal action.

G.A.S. reserves the right to realize technical changes to the product without explicitly
mentioning them.

CE-Marking according to:

International Standard EN ISO 17050 -1:2004
European Union Low Voltage Directive 2006/95/EC
European Union Electromagnetic Compatibility Directive 2004/108/EC

© Copyright 20 26
G.A.S. Gesellschaft fr analytische Sensorsysteme mbH
44227 Dortmund - Germany

All Rights Reserved.

G.A.S. Gesellschaft fir analytische Sensorsysteme mbH
Otto -Hahn-Str. 15
D-44227 Dortmund

Germany

Phone: (+49) 231/9742-6550

Fax.: (+49) 231/9742-6555
E-Mail: support@gas -dortmund.de
Internet: www.gas -dortmund.de

2/274



GC-IMST User Manual

Table of Contents

1 General INformation  .....cooouiiiiiiiiei e 8
1.1 Information about the Manual.............ccccciiii 8
1.2 Explanation of Symbols..............o 8
1.3 Notation for dialogs, elements and references..........cccccoveeeeiiiiiiiiiiiinneeenn, 9
1.4 SCOPE Of SUPPIY ettt eeeeeneeeees 10
15 Liability and GUArantee ...........coiiiiiiiiiiiiiiie e 15
1.6 COPYIIGNT. .. 15
1.7 Return and DiSPOSaAl..........cuuuuiiiiiii e 16
1.8 SOftware UPAAtes...........uiiiiiiiiiiiieeee e e e e e 16
1.9 (L0 1S3 (0] 0 L= ST oY ot T 16
2 SAMBLY e 17
2.1 Intended USE ONIY ... 17
2.2 Responsibility of Operator ..o 17
2.3 Requirements of Personnel...........ccooviiiiiii e 17
2.4 DaANGEIS. ... 18
3 Transport, Packing and Storage ........c.ccciiiiiiiiiii i 20
3.1 Inspection after TranSPOIt .......cooie i i i e 20
3.2 PaCKING ... 20
3.3 StOrage and TIANSPONT .......uuuuueeeeriiiieiiieeeeeeeeeeeeeeeebe bbb eeaeaaaeanneae 20
4 Cleaning and MaintenanCe ..........ccceiiiiiiiiiieiiii e 21
4.1 (117> o] o o [T 21
4.2 AV = T (= = U Lo = 21
I 1 0T ¥ Tox 1 o] o ISP 22
5.1 Working principle of IMS technology ... 22
5.2 Working principle of GC-IMS ... 28
521 Internal gasflow and sample pump Control..........cccccevvviiiiiiiiiiiiiinieeeee, 29
5.3 GC-IMS Housing DeViICe VEISIONS ......ccuuuiieiiiiiiieeeeeiiie e eeeiii e e e v 32
5.3.1 GC-IMS e e e e e e e aaa 32
SR 701 0 O (o o | SO PT T UPPPRTT 32
5.3.1.2 R et e e 34
5.3.2 GC-IMS with Circular Gas Flow Unit (optional) ........c.ccovvviiieviiiiiieeeiiin, 36
5.3.2. 1  FrONE et 36
5.3.2.2  RBAK e 38



GC-IMSi User Manual

5.3.3 GC-IMS with Airsense UTD (optional) ........ceevveviiiiiieeeieeeecce e 40
TG T0C 751 R 1o o R R PPPPRRRRR 40
TR TG T (o] o | SO PP UPPPRTT 41
5.3.3.3 R e 43
5.34 GC-IMS with Stream Selector (optional) ..........euveiiiiiiiiiiiieie e, 46
TR TR T O (o] o | ST UPPPRTT 46
D.314.2  RBAI e 48
5.4 Device Type / Serial Number Plate ..........ccccoovvieiiiiiiiiieeeeeeeee 50
6 Operating INterface ........cooeviiiiiiiii e 52
6.1 L@ YT QT PP 52
6.1.1 WiINdows Selection Bar .........coooeeeiiiiiieeeeeeeee 53
6.1.2 WiINAOWS DISPIlay AF€a .......ccuuuuiiiieieeeeeeee et 54
6.1.3 SEALUS BaAI ..o 54
6.1.4 YL A o] g fo] I = - | S 55
6.1.5 Low/High Pressure CONtrol ... 56
6.1.5.1  LOW PreSSUIE EITON ...cceiiiiiiiiiie ettt et eaans 56
6.1.5.2  High PreSSUIre EITOr ........uuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e 57
6.2 SPECHTA WINUOW ... e e e e e e e e e e e e eaaanan 58
6.2.1 L@ YT 4T PP 58
6.2.2 MeasuremMent MOAES.........coooviiiiiiieiee e 59
6.2.2.1 Measurement with user defined programs ...........cccoeeeeeeiiiiiiicii e eeeeeeeeenns 59
6.2.2.2 Manually operated Measure€mMeNnt............ccovivuiuiiiiieeeeeeeeeeiiieee e e eeeeenaaaans 60
6.2.3 Active Stream-Selector Mode (optional)..........coooveeeieiiiii, 61
6.3 SEQUENCE WINUOW ...ttt eneeeeeenennne 62
6.4 D= = T 16T AV T o (o 1 65
6.4.1 (@ 1777 1= SRR 65
6.4.2 Drift VOIGGE oo 68
6.4.3 FIoWw CoNtrols SetPOINtS .....ccoviiiiiieeiiee e 68
6.4.4 Temperatures Controls SetpoiNtS.........cooeiiiiiii i, 68
6.5 SUDSTANCES WINAOW.......eiiiiiiiii it e e e eeeeees 70
6.5.1 (@ 117 1= SRR 70
6.5.2 Managing SubStance ENtries ... 71
6.5.3 Managing Modbus TCP SELUP ......oooviiiiiiiiiiieeeeeeeeeeee e 74
6.5.4 Substance Calibration Information Area............ccceeeiieeeeeeieeeiiiiiieeeeeeeeeeennns 76
6.5.5 Recognised substanCces WINAOW ..........ccouuuiiiiiiiiiieeeciiie e 77

4/274



6.6

6.6.1
6.6.2
6.6.3
6.6.4

6.7

6.7.1
6.7.2
6.7.3
6.7.3.1
6.7.3.1.1
6.7.3.2
6.7.3.3
6.7.3.4
6.7.3.5
6.7.3.5.1
6.7.3.5.2
6.7.3.5.3
6.7.3.5.4
6.7.3.5.5
6.7.3.6
6.7.4
6.7.5
6.7.6
6.7.7
6.7.7.1
6.7.7.2
6.7.7.3
6.7.7.4
6.7.7.5
6.8

6.9

6.9.1
6.9.2
6.9.3

GC-IMST User Manual

Programs WINAOW .........coovuiiiiiiiie e e e e 79
L@ YT QT 79
Create Measurement ProgramsS .........ccouuuoeieuineeeeii e eeeie e eeeae e e eeeennns 82
Edit Measurement Programs. ... 83
FIOW RAMPS ... 88
SYSIEM WINUOW ...ttt eneeeseeneeeees 90
System INFO WINGOW.........uiiii e e e e e eaaanes 91
System Plan WINAOW ..........ccooiiiiiiiiiciiee e e e e e e eeennes 92
System Settings WINAOW........ccooiiiiiiiiieee e eeeaaens 93
SNAPShOt WINAOW .....coviiiiiie e e e e e aeaaes 98

Snapshot Window iN detail ..............ueuvuiimiimiiiiiiiiiiiii e 100
GC Column parameter SEtHNG.........uuuurureereeeeieeieieieiiieeieieeeeeeeeeeereeeeeeeeee 102
EPC parameter Setting .........cooovviiiiiiiiiiii 104
SIMPplified VIEW WINOQOW ..........uuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeieiineieeeeeeeeeeeeneennnees 105
Stream Selector Setting WIiNAOW..........cccoooeiiiiiiiiiiiiiie e 106

Stream-Selector Port selection with Port 1 normal setting................... 108

Stream Selector Port selection with Port 1 flushing setting................. 108

Stream-Selector working principle Custom Order...........cccccceeeeeeeeneee. 109

Stream-Selector Custom Order with Port 1 normal setting ................. 110

Stream-Selector Custom Order with Port 1 flushing setting................ 110
Stream-Selector Port Selection mode display Area ...............uvvvvveveennee. 111
System TranSfer WINGOW ..............uuuuueueueiiiiiiieiiiiiiiiiiieieeniieeeeeeeeeeeeeeennnes 112
MeasuremMeNt fil@S.......cooveeiieiie e 115
LGRS N VA (=T 010 1 P 115
System Modes WINAOW............oooviiiiiiiiiee e e e 118
Trigger Mode WINAOW ...........couuiiiiiiiiie e 119
Remote Mode WINAOW .........ccooiiiiiiiiiiiieeeeeeeeee e 120
ID Input Mode WINAOW .......ccooiiiiiiiiiiiieeeeee e 121
Cleaning Mode WINGOW ............uuuuuuuriiieiiiiiiieiiiieseeeeseeeeeeeeeeeeeeeeeeeeees 122
Standby MOde WINAOW .........uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeibeieeeeeeeeeeeeneenenees 123
Error Information WiNOW............oooiiiiiieiiiiiie e 124
Additional Dialog WINAOWS..........oiiiiiiiiieeeiiieeeee e 125
Log Messages Dialog WINAOW ...........ooieiiiiiiiiciiiiie e 125
IP Adress Input Dialog WINAOWS ........coooiiiiiiiiiiiicee e 126
Date and Time Input Dialog WINAOW...........ccoocvvviiiiiiiiiiiiicceceeeeeei 127



GC-IMSi User Manual

6.9.4 Text Input Dialog WINAOW ........vvveiiiiiieeeeeeeee e 128
6.9.5 Number Input Dialog WINAOW..........ccoevuiiiiiiiiee e 129
7 INStAllAtiON  coeeee 130
7.1 Installation REQUINEMENTS........cooeiiiiiieeee e 130
7.2 Installing the device (GC-IMS BaSIC)........coeiiieeeiiiiiiiiiiiiee e 131
7.3 Installing the device (GC-IMS with CGFU) (optional) ...........ccccevvvvvnnnnn... 136
7.4 Installing the device (GC-IMS with Airsense uTD) (optional).................. 141
7.5 Installing the device (GC-IMS with Stream Selector) (optional).............. 147
7.6 Warm-up phase after device sSwitCh-0n ... 154
7.7 Prepare the device for operation............cccceeeeeieiiiiiiiiiiie e 156
8 System Operation..(.Haow..t.a.e) 160
8.1 Measurement REQIUIEMENTS ........cooviiiiiiiiiiiie e 160
8.2 GC-IMS Standard Sampling methods .............oviiiiiiieecieececee e, 161
8.2.1 Bypass SampPling ......ccoooviiiiiiiiii e 161
8.2.2 DIreCt SAMPIING ...euiiii e 163
8.2.3 Luer port SAmMPlNg ......coooeiiiiiie e 165
8.2.4 Samplebag SAmMPIING ........uuuiiiiiiiiiiiii 167
8.3 GC-IMS - uTD Sampling method ...............eeveiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeee 169
8.4 GC-IMST Stream-Selector Sampling methods...............euvveeiiiiiiiiiinnnnn. 171
8.4.1 Stream-Selector Manual port selection method 1 ................evvviiiiiiinnnnnn. 171
8.4.2 Stream-Selector Manual port selection method 2 ............cccccoeeeeeieeiiin, 173
8.4.3 Stream-Selector Port selection MOde..............uveevviriieiiiiiiiiiiiiiiiiiiieieeene. 176
8.4.4 Stream-Selector CUStOM MOUE ...........uuvveiiiiiiiiiiiiiiieiiiiiiieieeeeeeeeeeeeeeeeeeee 179
8.5 Manual Measurement RECOrdiNg ............ceeieeeeeeiiiiiiiiiie e 182
8.6 Adjusting the gas type SettiNgsS.......cooeeeeeeeiiiie e 183
8.7 Test PUMP FIOW CONIOL........uuuiiiiiiiiiiiiiiiiiiiiiiiiii e 185
8.8 Calibrate PUump FIOW CONMIOl .........uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiiieeeeeeeieeees 187
8.9 Adaptation of existing programs to the pump flow control...................... 189
8.10 Create a Measurement Program ...........ooooeeeeveiiiiiiiinn e 190
8.11 ) =T BT =0 {1 1] g o = 193
8.12 File Transfer SEIUP.....ccouuii e 195
8.12.1 OVEBIVIBW ...ttt e e e e e e e e et n e e e e e et e et e aaaa e e e e e e eaees 195
8.12.2 ConnectingtoaServerin @aLAN ... 196
8.12.3 Manual Transfer of measurement fileS..........cccvvvvviiiiiiie e, 202
8.13 CUITENT LOOP SEIUP ..ttt e e e e e e e eeenes 204

6/274



GC-IMST User Manual

8.13.1 INArOdUCTION ... 204
8.13.2 Electrical INterface..........cooviiiii 204
8.13.3 Configuring the Current LOOP ......cuuuuuuiiieeee e 204
8.14 MOADUS TCP SELUP ...coeiiiiiiieiiee e 208
8.15 Start Cleaning MOUE ...........uuuuuuiiiiiiiiiiiiiie e 210
8.16 Start Standby MOAE ..........uuiiiiiiiiiiiiii 211
8.17 Remove the HOUSING COVET ......cccciiiieeeeiee e 212
8.18 Change Capillary Column ........ooooiiiiiiiee e 215
8.19 Change sample pump UNIt ..........oouiiiiiiee e e e 220
8.20 Change high voltage circuit board............ccooovvvviiiiiiiie e, 223
8.21 Change filter SEt CGFU ........uuiiiiiiiiiiiiiiiiiiiieii e 229
8.22 Firmware Upgrade ... 231
8.23 Creating diagnostic information for SUPPOIt.............uuuveeimiiiieiiiiiiniiiiiininns 234
8.24 Packing for return tranSPOrt...........cooooiiiiiiii 237
8.25 Manual modification of the sample description attribute......................... 239
8.26 Switching the screen interface from English to Chinese ........................ 241
S T N o o 1= g o | G 243
9.1 Technical data: GC-IMS ... 243
9.2 Technical data: /O INterface ..............uuuuueiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeaes 246
9.3 lonisiation Source Specification .............cccceieeiieiiiiii e 248
9.4 Technical drawing: Internal Gasflow .............cccoooeeiiiiiiiiiiii e, 250
9.5 Current LOOP INtEITACE ....cocvviie i e 251
9.6 Modbus TCP SPecCifiCation ............ccooiiiiiiiiiiiiiie 252
9.7 TroUDBIESNOOTING ... 255
9.7.1 Error message liISt ... 255
9.8 IMS-Spectrum EXamples. ... 261
9.8.1 Troubl eshoot i.ng../..How..t.oé. ... 263
9.9 Consumables / Spare Parts .........ccooeeiiiiiiii i 267
9.10 Corresponding G.A.S. Documents and Tutorials ..........ccccoeeeeeviiiiieeennnnn. 272
9.11 Table Of FIQUIES ... e 273

71274



GC-IMSi User Manual

1 General Information

1.1 Information about the Manual

This manual describes a safe and adequate handling of the device. Following the
instructions of the indicated safety aspects and instructions as well as the national
and/or local rules and general safety regulations concerning the prevention of
accidents are absolutely imperative.

Before starting the work with the device read the manual completely and thoroughly
particularly the chapter security and respective safety references. Assure that you/the
operator comprehends the terms described.

The manual is part of the device. It must be stored together with and next to the
device at any time.

INFORMATION!
: 5 The graphics in this user manual are schematic and may differ from
the actual conditions. The firmware and PC software screenshots in

this user manual may differ from the actual conditions.

1.2 Explanation of Symbols

Important and safety-relevant references in this manual are characterized by
symbols. These indications which are in-line with industrial safety must be respected
and followed at any time.

:? INFORMATION
This symbol calls information, which are to be considered for

efficient and perfect handling of the equipment.

WARNING
This symbol indicates references, which can lead to damages,

malfunctioning and/or loss of the device.

DANGER
This symbol marks references, which can lead to health

> P

impairments, injuries, lasting body damages or to death due to

electric current.
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if DANGER
This Symbol marks paragraphs, which describe potential dangers and

damage due to exposure to radioactive radiation.

DANGER
This symbol marks paragraphs, which describe situations in which

surface parts of the device can heat up to a point where touching it
or bringing objects close to it may be hazardous.

1.3 Notation for dialogs, elements and references

Example Dialog:

System | tiiConnections | G|LAN File Transfer|(iiSe t t i |niffiesté&onnection

Example Elements:

Gas Out), [Sample gas in|

Example: References

Advanced User Manual BChapter 5.1 Installation Reguirements

Example: Information

keep the transport box|

9/274



GC-IMSi User Manual

1.4 Scope of Supply

Assure that you have received the full scope of supply, verify by checking the
packaging list. If there is any part missing, please contact the GAS-hotline
immediately.

Standard Scope of Supply

GC-IMS Device (1 piece)

Power supply (1 piece)

GC-IMS Gas tube Kit
9 Driftgas/Carriergas (1 piece)

T 2 m 3 mm PFA Tubes with 3 mm
Swagelok-Connector (6 Pieces)

1 Bypass Adapter (1 piece)
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Mol ecul ar sieve 200 |
(1 piece) with holder (different designs)

LAN Cable (1 piece)

GC-IMS Blind plug Set (5 pieces)

(Swagelok 3 mm Blind plug with red cap
installed on device connectors)

Torx Tool Kit
1 Torx Screwdriver 8 mm (1 piece)

1 Torx Screwdriver 10 mm (1 piece)
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I/0 Connector (1 piece)

Document Map with Documents and Device

User Manuals (1 piece)

USB-Stick Box with Software und Documents
(1 piece)

Custom Ketones Standard (1piece)
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Transport box (1 piece)

GC-IMS Transport palett (80 x 60 cm)
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Optional Scope of Supply (only available if ordered)

Circular Gas Flow Unit with accessories

(optional)

CGFU-Filter Set
(2 x Moisture-Trap, 1 x Hydrocarbon-Trap)

(optional)

Nitrogen Generator with accessories
(example picture)
(optional)

WGAS -
& Na-Generatar - i

MTD with accessories

(optional)
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Laptop Computer (model might be different
than shown) including software for control

and evaluation.

(optional)

Sampling Syringe 5 ml (100 pieces)

1.5 Liability and Guarantee
This user manual describes the safe and proper handling of the device.

All data and reference within this manual are compiled under the valid regulations,
the state-of-the-art as well as G.A.S. experiences of several years.

This user manual must be stored together with and close to the device at any time
and accessible to all persons, who operate or handle the device at any time.

This user manual must be read carefully before starting to work with the device.
G.A.S. does not assume any liability for damage and disturbances, resulting from
disregard of the instructions contained in this user manual. All claims of any kind
related to damage from a not intended use of the device will be rejected.

G.A.S. reserves the right to realize technical changes of the product due to
improvements without explicitly mentioning them.

1.6 Copyright

The manual is confidential. It is beyond doubt exclusively made and also meant for
the personnel directly dealing with the equipment. All data, texts, designs, pictures
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and other representations within this manual are protected in the sense of the
copyright law and are subject to further commercial patent rights. Each abusive is
punishable by law.

Passing it on to third persons as well as duplications in any kind and form - also in
part - as well as the use and/or report of contents are not permitted without written
agreement of the manufacturer. Offences lead to payment of damages. We reserve
ourselves all rights of the practice of commercial patent rights.

1.7 Return and Disposal

For an adequate disposal, the device or/and its equipment must be returned to the
G.A.S. or to a third party authorized by the G.A.S.! For questions please contact
G.AS.

1.8 Software Updates

If there are any software updates customers will be contacted by G.A.S. Gesellschaft
fur analytische Sensorsysteme mbH as soon as the updates are available. The
updates are free of charge within the first 12 months after delivery. Users will be

provided with information about the changes and instructions for executing the

updates.

1.9 Customer Service

For questions concerning G.A.S. products a customer service is available:

G.A.S. Gesellschaft fur analytische Sensorsysteme mbH
Otto-Hahn-Stral3e 15

44227 Dortmund

Germany

Phone: +49 (0) 231 /97 42 - 65 50

Fax: +49 (0) 231/97 42 - 65 55

support@gas -dortmund.de

The telephone hotline is available from Monday to Friday from 9:00 to 16:00 hours. In
urgent cases or if you use fax or email please provide a telephone number for
callbacks.
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2 Safety

2.1 Intended Use Only

WARNING!
Usage other than described in this manual may damage the device

and/or harm persons involved.

Do not use the device for other purposes. Damages due to misuse
are not covered by the guarantee. Such damage claims will be
rejected.

The device and its equipment are not certified for the employment in
areas with explosive gas air mixtures.

All claims or requirements of any kind against the manufacturer and/or its authorized

persons that arise due to damages from a not intended use of the device will be
rejected. All damages that arise from a not
responsibility.

The intended use of the equipment and its correct handling according are described
in the operating instructions of this manual. Other parts than the parts belonging to
the scope of supply, may only be used after G.A.S. approval.

2.2 Responsibility of Operator

The device may only be operated in a perfect technical condition. Before putting the
device into operation the condition of the device and its equipment must be checked.
The information and instructions provided in this manual have to be followed at any
time.

Besides the instructions provided in this manual the local rules for the prevention of
accidents, general safety regulations - valid for the area of application of the device -
as well as the valid environmental-protection regulations must be considered and
respected.

The responsible technicians and operators must make sure a failure-free use of the
device. Responsibilities among the involved persons regarding installation, operation,
maintenance and cleaning must be made clear.

2.3 Requirements of Personnel

Only authorized and trained technical personnel may work with the instruments. The
operator must have received an instruction over existing and all possible dangers
and should be regularly instructed in safety procedures and environmental protection
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and that the personnel is fully aware of the complete operating instructions and
particularly the safety notes. Personnel that might be under the influence of drugs or
alcohol are to be kept off the device at any time.

Technical personnel in this context are defined as skilled employees who are
knowledgeable due to their educational background. In case the foreseen personnel
do not have the necessary qualifications to operate the instrument, it must be trained.
Further to that non-authorized personnel should not operate the device.

The competencies for the work on and with the device must be specified and kept
undoubtedly at any time so that with respect to security issues no unclear situation
might come up.

Any changes of the equipment, which impair security of the personnel, must
immediately be reported to the operator and every person dealing with it.

2.4 Dangers

The device and its equipment are subject to an endangerment analysis. The
construction and execution of the device corresponds to the today's state-of-the-art.
The device is reliable in service when operated according to its intended use.

INFORMATION!

: ; If the housing of the device is damaged, the device must not be used
anymore and must be returned to the G.A.S. by using the original
transportation case.

DANGER
The GC-IMS device contains a radioactive radiation Tritium source

which in all EURATOM countries is below the exemption limit of 1 GBq
for tritium acc. to Table B (column 2) of Article 26, of the Directive
2013/59 EURATOM of December 5th, 2013.

However, do not open the device! Do not try to recover malfunctions
of the device! Malfunction recovery, repairs and any maintenance
work may only be performed by G.A.S. or by qualified personnel
authorized by G.A.S.

if DANGER
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The GC-IMS and its equipment is not certified for the employment in
areas with explosive gas air mixtures (Zone 0).

DANGER

Exercise great care in handling current-carrying parts like the power
supply cord. Do not get directly in touch with current-carrying parts.
Do not open the housing. Do not use damaged parts.

DANGER

When Nitrogen is used as drift gas and helium as carrier gas,
ignition of a helium plasma may occur due to the high voltage
present in conjunction with a radiation source. This can damage the
IMS.

DANGER

This symbol marks paragraphs, which describe situations in which
surface parts of the device can heat up to a point where touching it
or bringing objects close to it may be hazardous.
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3 Transport, Packing and Storage

3.1 Inspection after Transport

Check the supply immediately after delivery concerning its completeness and/or
transport damages. If you detect externally visible transport damage, do not receive
the supply, or only under reservation. State the extent of the damage on the provided
delivery note and/or the transportation documents of the feeder. Generate a
complaint. Logg a complaint of covered defect immediately after recognizing, as
claims due to transport damages can only be made valid within the complaint periods
(usually 7 days).

3.2 Packing

If no return agreement regarding the packing was agreed upon dispose the
packaging material always in an environmentally friendly way and according to valid
local regulations. If necessary, ask a recycling company.

INFORMATION!
:j? It is recommended to keep the transport box] for a safety return
transport.

3.3 Storage and Transport

Store the device only under the following conditions:

1 When not in use store the equipment in the supplied casing
1 Prevent unauthorized access

1 Do not store outside

1 Protect the equipment from moisture and dust

9 Put protective caps on all gas sockets

1 Avoid mechanical vibrations

1 Do not expose the equipment to aggressive substances

1 Protect the equipment from direct sun light

9 Storage temperature: 5to40 °C
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1 Relative Air Humidity: 0- 90% RH, non -condensing

T I'nstrumentdéds position: Hori zont al

The equipment should be moved only within the provided carrying case. By this
means, transport damages can be avoided. The above-mentioned values are
considered for an instrument transported in its original new packing.

WARNING!

A Protective caps should be put on gas sockets in case the device is
stored or transported.

4 Cleaning and Maintenance

Natural aging and the wear of certain components of the equipment require a regular
cleaning and maintenance.

4.1 Cleaning

Clean the device only with a dry or easily damp cloth.

WARNING!
A Do not use cleaning agents, which contain solvents, acids or
bases.
4.2 Maintenance

INFORMATION!
: ; Maintenance of the device should only be carried out at G.A.S. or
through specially trained and by G.A.S. authorized personnel.

The recommended maintenance interval is 12 months |
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5 Introduction
5.1 Working principle of IMS technolog vy

lon Mobility Spectrometry (IMS) is an analytical technology to separately detect
gaseous compounds in a mixture of analytes. The separation is based on the specific
drift times, that ionized compounds need to pass a fixed distance (drift tube) in a

defined electric field.

2
s

tpU

Drift velocity: v = KE Mobility: K =

3 [2r O

K=—/——
b 16\ pkT no

ion charge

drift gas number density

reduced mass of the ion and the drift gas molecules
Boltzmann constant

drift gas temperatures

ion‘s collision cross section with the drift gas

Q4T 39

Figure 1: lon Mobility Spectrometer - Basic Relations

Compared to other techniques e.g. TOF-MS, ions travel at atmospheric pressure
versus a flow of inert drift gas. The drift time of each substance is determined by its
ion mass and geometric structure, as slowing collisions with the drift gas molecules
are more frequent for sterically demanding structures. Therefore, IMS can even
differentiate isomeric molecules. For detection, the resulting ion current is measured

by an electrometer as a function of time.
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I reAuRes |
- - Time-of-Flight Design
- lan-Trapping
- chemical ionization
- atmospheric conditions
- polarity switchable
- 30ms runtime

LAV | i i

¥ i -
! Seavien

Gating Aperture

grig Ao grid
B . =

i ' o - Field guided diffusicn
| = . N ke - Larga heavy ions —  slow
H| i = l—p- APLIFDR

e - Gmall Bght ions —  fast

Signal: lon current vs. time

IOMIZATION FOCUSSING i 'J
and TRAPPING ION SEPARATION and DETECTION

(rat in 3cale)

Figure 2: lon Mobility Spectrometer -Working Principle

Atmospheric lonization of molecules can be obtained by several techniques. G.A.S.
uses photoionization with a 10.6eV UV-lamp or soft chemical-ionization initiated by a
low-radiation tritium (3H) source (below exemption limits of EURATOM). While the
first directly produces positive ions, the latter generates reactant ions with the gas
atmosphere by a cascade of reactions following the collision of a fast electron
emitted from the b-radiator *H. The so-called Reaction lon Peak (RIP) representing
the total of all ions available is formed as a first step. In nitrogen and air, resp., the
reactant ions can be described as H*(H20)n and O2-(H20) n. Chemical ionization of
analytes by reactant ions then result in the formation of specific analyte ions, when
the affinity of the analyte towards the reactant ion is higher in case compared to
water (using the positive ionization mode). The proton affinity of water is 691kJ/mol,
so all molecules with a higher proton affinity will be ionized by a proton transfer,
which is typically given for all heteroatom-organic compounds. The ionization takes
place at ambient pressure, so that the analyte concentration is not diluted as
compared to other analytical methods where a vacuum must be applied. Therefore,
IMS is extremely sensitive. The detection limits typically are in the low ppb-range for
volatile organic compounds (VOC).
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Figure 3: IMS Predominant lonization (positive polarization)

The above figure exemplarily shows typical IMS spectra without analyte and with
analyte. The RIP is formed as a sharp signal proving the cleanliness of the system
and at a specific position that is used as internal standard. The spectrum containing
analytes shows a decreased RIP, while new (analyte) peaks are correspondingly
formed. The drift time is specific of an ion, therefore analyte identification is possible.

The peak height and area correlate to the analyte concentration, so that a
guantification is also possible.

Protone Affinities

24/274

Aromatic Amines
Amines
Phosphorous Compounds

Sulfoxides

Ketones
Esters
Alkenes
Alcohols

Aromatics

Alkanes

930.0 KJ/mol
899.0 KJ/mol
890.6 KJ/mol
884.4 KJ/mol
853.6 KJ/mol
832.7 KJ/mol
821.6 KJ/mol
805.2 KJ/mol
789.2 KJ/mol
750.4 KJ/mol

691.0 KJ/mol
543.5 KJ/mol

Pyridine

Methyl Amine
Trimethylphosphate
Dimethyl Sulfoxide
Ammonia
2-Pentanone
Methyl Acetate
1-Hexene

Butanol

Benzene

Water
Methane

Source: Gary Eiceman & Zeev Karpas, lon Mobility Spectromefry, CRC Press, 2005, ISBN 0-8493-2247-2

Protone affinities of various VOCs can be found at the NIST chemistry webbook
http:/iwebbook.nist.gov/chemistry/

Figure 4: Protone Affinities of VOC's
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Complex analyte mixtures, like e.g. food flavours, often demand a second and
independent separation step to separately analyse the multiplicity of compounds at
low concentrations. Therefore G.A.S. -according to application- equips its IMS
systems with gas chromatographic (GC) columns. The volatile compounds of
samples under testing are pre-separated in time by a GC column. The discrete
compounds are consecutively fed into the IMS ionization chamber, so that analyte
and/or ion interactions are avoided.

Furthermore, a competition of analytes on the reactant ions is excluded, enhancing
the sensitivity of the system for individual compounds.

The GC-IMS setup enables a twofold separation of analyte mixtures and the
detection by the IMS electrometer. Since the IMS measurements are extremely fast
(30 ms / spectrum) a continuous and high-resolution recording of analyte signals is
provided.

IMS signal

Figure 5: GC-IMS measurement 3D

The above figure sketches the GC-I MS me a s ur e-damsettadshe 3 D
corresponding heatmap visualization.
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FOCUS-IMS®

The FOCUS-IMS is designed to optimize detection and mapping of fast temporal
changes in sample feed. This is especially important for systems where IMS is
coupled to temporal pre-separation techniques, like gas chromatography.

FOCUS-| MS6s sample feed is guided straight

mounted self-supporting perpendicularly to IMS drift tube. This ensures immediate
ionization and detection of analyte molecules. Subsequent sample wash-out is
ensured by wide exhaust pathways in-line to the drift gas flow and is driven by both
consecutive carrier gas- and the drift gas flow.

SAMPLE FEED

............. DRIFT GAS

Figure 6: Schematic of the sample- and drift gas flow paths

The inherent detectorédés void volume i s

flow) in interplay with the drift gas
geometrical volume and is characterized by a decreased sample dwell time and
subsequent to better detector signal mapping of changes in the sample feed. When
coupled to gas chromatography a signal peak tailing due to residual sample is
decreased.

Drift gas flows become a relevant parameter for the FOCUS-IMS. High drift gas flows

reduce sample dwell time and hence reduce the respective detector sensitivity. This
can be utilized to tune the IMS response dynamically. The following image plots the
chromatogram of the subsequent measurements of a homologous series of linear 2-
ketones (#C 4-9). Drift gas flows are 50 - and 150 ml/min (left- and right-hand
chromatogram). The chromatogram plotted in centre runs a drift gas flow of 150
ml/min and switches to 50 ml/min in a distinct run time (here: 2-heptanone).

26/274
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50ml/min 50/150 ml/min 150ml/min

411 11 141

measurement run/sec [min]

dnifttime / RIP relative

Figure 7: Chromatograms of 2-ketones (C 4-9) for varying drift gas flows

Reduced drift gas flows increase the signal peak heights. Dynamic change of flows
within a GC run is possible to selectively tune sensitivity.

INFORMATION!

:} The drift gas flow is a relevant parameter for FOCUS-IMS? systems:
Elevated drift gas flows will enhance temporal signal peak mapping
and will reduce peak tailing.

Lowered drift gas flows will increase detector response and
sensitivity

Reasonable starting value for drift gas flows in method development is 75 ml/min.
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5.2 Working principle of GC -IMS

The GC-IMS represents the synergies of a fast gas chromatograph and the
outstanding sensitivity of an IMS. Thus, traces of Volatile Organic Compounds (VOCs)
become detectable without any special sample preparation.

The purpose of the GC-IMS is the headspace-measurement of traces of volatile
organic compounds (VOCSs) of solid or liquid samples.

Results are available within a few minutes and compounds are typically detectable
even at ppbv-/pptv-levels. The technical configuration, its menu as well as its extremely
easy. The gas samples are introduced into the GC-IMS system by sucking them with
an internal pump.

WARNING!

The GC-IMS device must not be operated by introducing aggressive
gases or any kind of liquids or solids. The operational reliability is only

ensured when the equipment is applied for this intended purpose.

INFORMATION!

: ; Any use of the device, that differs from the intended purpose will be
regarded as Aout of purposeo. A
or her associates that are related to damages from an use not covered
by the aforesaid will be rejected.

The GC-IMS contains several parameterized components that can be modified for
optimizing measurement data in terms of separability of substances and clarity of
resulting peaks.

The GC-IMS can be operated in negative or positive drift voltage mode. The reactant
ion peaks (RIPs) and analyte ion peaks (AIPS) in the positive drift voltage mode will be
displayed as maxima in the spectra. In the negative drift voltage mode both will be
shown as minima. One of these modes may be more suitable for specific substances.

Measurement data can be acquired by employing user-defined measurement
programs. In these programs the operational parameters of various components of the
GC-IMS can modified at defined sequences of the measurement run.
Measurement data can also be acquired i

Acquired measurement data are stored in measurement files either on the internal
storage volume of the GC-IMS or i when activated i in a shared net-work folder.
Stored measurement files can further be copied to a connected USB volume.

28/274
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For using a shared network folder, the GC-IMS can be integrated into a local area
network (LAN) by using the Ethernet socket at the rear side of the device.

5.2.1 Internal gasflow and sample pump control

The schemat i c tderpanegalstguctiseobthve gas flow system of the GC-

IMS is shown. The system consists of the | MS coupl
col umn.

Drift gas

Flow controller
(optionally disabled)

Tran sfer Line

kFlGc column

Sample loop

=
o] TD : —_—
E; H—= =1

I

EPC SMPL

Transfer Line Sample Carrier gas

Figure 8: GC-IMS device plan (exemplary)

The drift gas for the I MS is suppli(&®PCusing

I MS The carrier gas for the column is suppl:i
contr I EP®G.i tBot h gases (carrier and drift ga
out, which should be s<ysntn@putieodn atld ygn ae xhhaunset

can be supplied wiEtPkS MPlBretd axrgp lgeasf Ivava can b
controlled byEBCpBGpP control

INFORMATION!
:}, To ensure correct measurements it is necessary to

supplied exhaust tubes|(Gas out and Sample gas out).
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The exhaust tubes (Gas out and Sample gas out) must be led

lseparately into the exhaust system and must not be|

connected |.

The exhaust system must jnot generate any negative pressure |.

INFORMATION!

: 5 The sample pump is EPC-monitored and controlled (EPC PC).
After installing the device, the pump control parameters should be
tested and recalibrated if necessary. Changing environmental
parameters (e.g. changing sample tube lengths) requires a
calibration of the parameters. |(see workflow s Test and calibrate |
'sample pump control )

I MS ( TX),l ued@®d -Ppo2), V&l ve with samplle nleDDp (T3
are heated.

The gas sample is introduced into the system by sucking it into the sample in port at
the front of the housing.

From Sample In From Sample In

= To Column and Sensor =#  To Column and Sensor
Sample

Loop

EPCGC

Figure 9: Six-Port Valve - Position Fill Loop and Inject

The sample i s carpo®tl| wiea (tTIBeC ohl eaalritite defadbtC

position of the 6-port-valve the carrier gas permanently flushes the multi capillary

column. The sample gas is pumped through the loop by the pump P. This phase is

called AFill Loopo. In this position the san
routed to the Sample Out socket.

For routing the sample gas in the loop to the GC-Column and to the IMS, the 6-port-
valve is switched to the second position. The carrier gas now transports the sample
gas into the loop and further to the GC-Column, where the substances in the sample
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gas are separated by time. The eluting substances are introduced into the ionization
region of the IMS and leave the system via the Gas Out socket.

The carrier gas stream now transports the sample gas to the GC-column, where the
substances in the sample gas are separated by time. The eluting substances are
introduced into the ionization region of the IMS and leave the system via the Gas Out
socket.

INFORMATION!
: ; In the event of a power failure, check the position of the valve

position. The basic setting must be set to [Fill Loop,.
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5.3 GC-IMS Housing Device Versions

5.3.1 GC-IMS
5.3.1.1 Front
[2) (3]
[c-ImMs QGI\S
= Power
Sample

IQX
;S;

Figure 10: GC-IMS - Housing of device - Front

Power LED

Electricity supply
heating external
Transfer Line

(optional)

Pushable Rotary Knob

Sample In socket
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== |ndicates whether or not the
device is connected to a power
supply and is switched on

i W |ndicates an internal system
error.

Connection for an external heated
Transfer Line (T4)

This connector is optional.

Input control for cycling through and
activating the control elements of the
graphical user interface.

3 mm Swagelok inlet plug with integrated
Luer-port for connecting the device to a
gas source via

1 Bypass Adapter
9 Transfer Line
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1 Disposable syringes

DANGER

The |Samp|e In socketl can reach higher temperatures (up to 50°C)
approximately during the cleaning procedure. Do not touch these parts
during the cleaning procedure.

Touch screen Display Displays the graphical user interface and
allows the control of the device by touch
screen.

USB Socket USB socket for connecting external USB
storage volumes. These volumes can be
used for:

exporting measurement files
importing sample name lists

Import/Export programs
upgrading the de

saving/loading system settings

= =4 -4 -8 4
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5.3.1.2 Rear
(1) (3 0 (8 [10]
Pojver
™" Signal ‘| onverter
CoF 11O |orts Ethqnet Samg|e Out Drif|3as
on BB [
© o
Modem Console
DC-In @ [@ Gas Out Carriergas
9 sttt b ] b Sorscrssars bt 0 0
B8 ey _ -
(2] (4] L (7 J)

© 0 0 000
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Figure 11: GC-IMS - Housing of device - Rear

Power Switch

DC-In Socket

Signal Converter 11/0
Socket

Modem Socket

Device Type/Serial
Number Plate

Ethernet Socket

Switches the device on or off.

24 V XLR-Connector for connecting the
power supply.

Socket for connecting a PLC
(Programmable Logic Controller) or other
devices.

Socket for connecting an external
modem. [For service purposes only|.

Displays manufacturer identification,
device type, serial number and version.

Socket for connecting the device to a
local area network (LAN) or directly to a
computer.
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Console Socket

Sample Out Socket

Gas Out Socket

Drift Gas In Socket

Carrier Gas In Socket

GC-IMST User Manual

Console interface socket. [For service

purposes only/|.

3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

3 mm Swagelok inlet plug for connecting
the device to a drift gas source.

3 mm Swagelok inlet plug for connecting
the device to a drift gas source.
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5.3.2 GC-IMS with Circular Gas Flow Unit (optional)

5.3.2.1 Front

@

Circular Gas Flow Unit

P = Power
Fault

— ™
. ]
% Il I I I S N I
GC-IMS
o T Sample
@®

Figure 12: GC-IMS with Circular Gas Flow Unit - Housing of device - Front

Power LED 9 B |ndicates whether or not the

device is connected to a power
supply and is switched on

¢ WM |ndicates an internal system
error.

Connection for an external heated
Transfer Line (T4)

Electricity supply
heating external
Transfer Line

This connector is optional.
(optional)

Pushable Rotary Knob Input control for cycling through and
activating the control elements of the

graphical user interface.
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Sample In socket

DANGER
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3 mm Swagelok inlet plug with integrated
Luer-port for connecting the device to a
gas source via

1 Bypass Adapter
1 Transfer-Line
1 Disposable syringes

The |Samp|e In socketl can reach higher temperatures (up to 50°C)

approximately during the cleaning procedure. Do not touch these parts
during the cleaning procedure.

Touch screen Display

USB Socket

Power LED

Fault LED

Displays the graphical user interface and
allows the control of the device by touch
screen.

USB socket for connecting external USB
storage volumes. These volumes can be
used for:

exporting measurement files
importing sample name lists

Import/Export programs
upgrading the de

saving/loading system settings.

=A =44 -5 4

Indicates whether or not the device is
connected to a power supply and is
switched on

Indicates an internal system error.
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5.3.2.2 Rear

IIIIIIIIIIII\IIIIIIIIIIIIIII|IIIIIIIIIIIIII
(s ¢ & — @

Signal Converter Vent Gas In Gas Out
I/O Ports

Power

o— ¢

Modem Console
e DC-In ° n ° ° m ]

Signal Converter
1/0 Ports Ethernet

— =By

Sample Out Driftgas

o3 ——D
Gas Out Carriergas
A @

(7] (8]

Figure 13: GC-IMS with Circular Gas Flow Unit - Housing of device - Rear

© 0 06 0 O
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Power Switch

Signal Converter 11/0
Socket

DC-In Socket

Modem Socket

Device Type/Serial

Number Plate

Console Socket

Switches the device on or off.

Socket for connecting a PLC
(Programmable Logic Controller) or other
devices.

24V XLR-Connector for connecting the
power supply.

Socket for connecting an external
modem. [For service purposes only|.

Displays manufacturer identification,
device type, serial number and version.

Console interface socket. [For service
purposes only|.
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Ethernet Socket

Sample Out Socket

Gas Out Socket

Carrier Gas In Socket

Drift Gas In Socket

Gas Out Socket

Gas In Socket

Vent Socket

Signal Converter 11/0
Socket

To IMS Socket

GC-IMST User Manual

Socket for connecting the device to a
local area network (LAN) or directly to a
computer.

3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

3 mm Swagelok inlet plug for connecting
the device to a drift gas source.

3 mm Swagelok inlet plug for connecting
the device to a drift gas source.

3 mm Swagelok plug for connecting the
device to |Drift Gas In Socket / Carrier|
Gas In Socket| of GC-IMS

3 mm Swagelok plug for connecting the
device to |Gas In Socket| of GC-IMS

Socket for the internal pressure
compensation.

Socket for connecting a PLC
(Programmable Logic Controller) or other
devices.

Sub D Socket to power supply and device
control via GC-IMS. T h ¢To iMSdo s o
of the CGFU must be connected to the

c o n n e Bignal rConfrerter 1/O Portloof
the GC-IMS.
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17

Device Type/Serial Displays manufacturer identification,
Number Plate device type, serial number and version.

5.3.3 GC-IMS with Airsense uTD (optional)

5.3.3.1 Top

1

40/274

Figure 14: GC-IMS with Airsense UTD - Housing of device - Top

- MTD Mounting Plate 1 Mounting plate for placing the uTD
Unit
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5.3.3.2 Front
Cm 7 )
o— o &0
~ (6
@®— Arsense =_°
u GC-IMS u CGJI\Su
o—..Pawsr

:(:K,x
%
0 © 0 tL

Figure 15: GC-IMS with Airsense uTD - Housing of device - Front

Power LED 9 B |ndicates whether or not the
device is connected to a power
supply and is switched on

9 WM Indicates an internal system
error.

Sample In socket 3 mm Swagelok inlet plug with integrated
Luer-port for connecting the device to a
gas source via

1 Bypass Adapter
i Transfer Line
9 Disposable syringes

DANGER

The [Sample In socket | can reach higher temperatures (up to 50°C)

approximately during the cleaning procedure. Do not touch these parts
during the cleaning procedure.

Electricity supply Connection for an external heated
heating external Transfer Line (T4)
Transfer Line

This connector is optional.
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(optional)

o Touch screen Display

USB Socket

@

Pushable Rotary Knob

Inlet Sampler Connector

Start/Stop Button

Inlet Detector Connector

Adsorbens Tube Holder

Display

®© 6 0 0 © O

421274

Displays the graphical user interface and
allows the control of the device by touch
screen.

USB socket for connecting external USB
storage volumes. These volumes can be
used for:

1 exporting measurement files

1 importing sample name lists

1 Import/Export programs

T upgrading the de
1 saving/loading system settings.

Input control for cycling through and
activating the control elements of the
graphical user interface.

Heated Transfer Line for connection to a
sample source

Switches the puTD device on or off.

Heated Transfer Line for connection to
GC-IMS sample in connector

The adsorbens tube can be installed.

Displays the current phase of the
desorption cycle
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Power
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Signal Converter
I/O Ports

=

Modem

Ethernet
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Console
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GasIn Sample Out Driftgas
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Figure 16: GC-IMS with Airsense UTD - Housing of device - Rear
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Power Switch

Signal Converter 711/0

Socket

DC-In Socket

Modem Socket

Device Type/Serial

Number Plate

Console Socket

Switches the device on or off.

Socket for connecting a PLC
(Programmable Logic Controller) or other
devices.

24 V XLR-Connector for connecting the
power supply.

Socket for connecting an external
modem. [For service purposes only|.

Displays manufacturer identification,
device type, serial number and version.

Console interface socket. [For service
purposes only|.
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o Ethernet Socket Socket for connecting the device to a
local area network (LAN) or directly to a
computer.

TD Operation Gas In 3 mm Swagelok inlet plug for connecting
the device to an operating gas source.

TD Zero Gas 2 3 mm Swagelok inlet plug for connecting
the device to the 3 mm Zero Gas 2
connector of the uTD.

Sample Out Socket 3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

Gas Out Socket 3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

Carrier Gas In Socket 3 mm Swagelok inlet plug for connecting
the device to a drift gas source.

Drift Gas In Socket 3 mm Swagelok inlet plug for connecting
the device to a drift gas source.

Digital Port Digital Port to connect the uTD to the GC-
IMS Signal Converter I/0O Port with
interface cable.

Tube Holder Tube holder for adsorption tube

Gas connector s 3 mm Gas port [Zero Gasl|, Zero Gas2)|

and Waste

USB Socket Socket for connecting the device to a
computer.

9 0 8 80 6 0 8/ 65 0 0
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Power Supply Socket Connector for connecting the uTD power
supply
Power Switch Switches the device on or off.
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5.3.4 GC-IMS with Stream Selector (optional)

The Stream Selector is an optional accessory for the GC-IMS. It enables the
sampling of gas samples from multiple sampling sources. The order of the samples is
controlled via the GC-IMS.

5.3.4.1 Front

Stream-Selector

Temperature 1 Temperature 2

Sample
=

®
®

usB

(2 )3 14

Figure 17: GC-IMS with Stream Selector - Housing of device - Front

Power LED 9 B |ndicates whether or not the
device is connected to a power
supply and is switched on

9 M Indicates an internal system
error.
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DANGER
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3 mm Swagelok inlet plug with integrated
Luer-port for connecting the device to a
gas source via

1 Bypass Adapter
1 Transfer Line
1 Disposable syringes

The |Samp|e In socketl can reach higher temperatures (up to 50°C)

approximately during the cleaning procedure. Do not touch these parts
during the cleaning procedure.

Electricity supply
heating external
Transfer Line
(optional)

Touch screen Display

USB Socket

Pushable Rotary Knob

Sample Out socket

Temperature 1

Connection for an external heated
Transfer Line (T4)

This connector is optional.

Displays the graphical user interface and
allows the control of the device by touch
screen.

USB socket for connecting external USB
storage volumes. These volumes can be
used for:

1 exporting measurement files

1 importing sample name lists

1 Import/Export programs

T upgrading the de
1 saving/loading system settings.

Input control for cycling through and
activating the control elements of the
graphical user interface.

3 mm Swagelok outlet plug to the GC-
IMS sample 3 mm Swagelok inlet plug via
a heated transfer line.

Manual temperature controller for the 8
sample inputs on the rear panel.
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o Manual Universal Manually change the actuator position
Actuator
@ Temperature 2 Manual temperature controller for the 8-
port VICI valve and a transfer line to the

sample outlet on the front panel.

5.3.4.2 Rear

(1215

T

~ Stream Stream Stream Stream
N 1 2 3 4
e
® 006 6
M
Stream Stream Stream Stream
i 6 7

@
DC-in uuc 5 8
ﬂE)—O) [ECmm— © © 006
Stream-Selector
weae, H CE

) L )

Power

p Signal Converter
F /O Ports Ethernet
ol - Sample Out Driftgas

Gas Out Carriergas

(A ~\

O

Figure 18: GC-IMS with Stream Selector - Housing of device - Rear

o Power Switch Switches the device on or off.

9 Signal Converter 711/0 Socket for connecting a PLC
Socket (Programmable Logic Controller) or other
devices.
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DC-In Socket

Modem Port

Device Type/Serial

Number Plate

Console Port

Ethernet Socket

Sample Out Socket

Gas Out Socket

Carrier Gas In Socket

Drift Gas In Socket

Power Switch

DC-In Socket

COM Port

GC-IMST User Manual

24 V XLR-Connector for connecting the
power supply.

Port for controlling the Stream Selector
via the GC-IMS

Displays manufacturer identification,
device type, serial number and version.

The port is not in use.

Socket for connecting the device to a
local area network (LAN) or directly to a
computer.

3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

3 mm Swagelok inlet plug for connecting
the device to a drift gas source.

3 mm Swagelok inlet plug for connecting
the device to a drift gas source.

Switches the device on or off.

24 V XLR-Connector for connecting the
power supply.

Port for controlling the Stream Selector
via the GC-IMS

49/274



GC-IMSi User Manual

15)
16)

Device Type/Serial Displays manufacturer identification,

Number Plate device type, serial number and version.

Sample In socket s 3 mm Swagelok inlet connections to

(stream 1 - 8) connect 8 different gas sample
sources

5.4 Device Type / Serial Number Plate

© 0000

50/274

G.A.S.
Gesellschaft fur analytische Sensorsysteme mbH
Dortmund, Germany

O_G‘?;'é?%a
SH: XXgXX F‘)\/ c €

Figure 19: Device Type / Serial Number Plate

Manufacturer

Type Name

Version Number

Serial Number

Disposal Instructions

This marking on the instrument indicates that they must not be
disposed of in domestic waste. The disposal is carried out by return to
the manufacturer or by the corresponding municipal authorities (see
EU directive 2012/19/EU)
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CE Marking

CE, Communauté Européenne

Instruments bearing this mark comply with the relevant European
directives
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6 Operating Interface

The graphical user interface of the device can be controlled by using the touchscreen
in combination with the pushable rotary knob at the front of the device.

The selected control (button, input field etc.) element is marked blue. To activate it
the knob can be pressed.

ey

INFORMATION!

As the product is under continuously development, the screen
shots in this user manual may differ from the actual conditions.

All possible functionalities of the firmware are described.

Depending on the hardware some functionalities are not available.

6.1 Overview

| - [l
—_— —Thoonee ooo®s | Substances | Programs | | System | !
Program X EPC_IMS 75.0 2%
EPC_GC 5.0 o
St;art o 22.549 kPa
EPC_SMP 5.0 2
o 0.101 kPa
EPC_PC 1747 2
: 0.120 kPa
— ® T1 IMS 46.0 °C
@ Fill Loop a T2_GC 50.0°C
- T3 Loop 45.1°C
¢ Inject s T5 Transfer 40.0 °C
2

1 .

0 2 4 6 8 10 12 14 16 18 20 ms

©
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e ® [ Is Log || Apr.02.2024 | 10:02 | 27°C

Figure 20: Operating Interface - Overview
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Window Selection Bar

Window Display Area

Status Bar

6.1.1 Windows Selection Bar

GC-IMST User Manual

The main windows can be selected.

The content of the selected main
window will be displayed.

Status messages and system
information are displayed.

fgRectra

Sequence | [=faults

Substances | Programs System H

© 0 ©0 00

Figure 21: Operating Interface - Windows Selection Bar

Spectra Window Button

Sequence Window
Button

Defaults Window Button

Substances Window

Programs Window
Button

In Spectra Window the data
acquisition process is controlled.

In Sequence Window user created
sequence files using the Sequence
Designer software can be imported.

In Defaults Window the default
settings can be set.

In Substances Window a Substance
list with assign search parameter sets
can be managed.

In Programs Window user-defined
measurement programs can be set.
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o System Window Button

Errors Information
Window Tab

6.1.2 Windows Display Area

In System Window system specific
information are displayed system
specific settings and can be set.

In Error Information Window current
error information are displayed

In Window Display Area the content of the following main windows is displayed:

1 Spectra Window
Sequence Window
Defaults Window
Substances Window
Programs Window
System Window

= -4 -4 —a A

6.1.3 Status Bar

Recording enabled | 1w | Log|| Apr.09 2019 | 15:04 | 36°C

Figure 22: Operating Interface - Status Bar

Status Message Section

9 Export Message Section

54/274

Device serial number and events
information will be displayed.

Displays the current connection status.
Exporton: [ Export of[



.6
7

LAN Connection
Section

Log Section

Date Section

Time Section

Temperature Section

6.1.4 View Control Bar
The view control bar function is available in the Spectra window and in the Defaults

window. By touching the screen, the control bar is displayed underneath the
displayed spectra.

ﬂ PO 4-{->GKGK
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Displays the current connection status:
Connected: 1% Disconnected: I#

Displays the current log status.
New entry: No modification: Log |
Selecting this button will open the Log

Section Window with a chronical list of
system events

Displays the current date of the device
clock. It can be set in System Window.

Displays the current time of the device
clock. It can be set in System Window.

Displays the current inner housing
temperature of the device.

Figure 23: Operating Interface i View Control Bar

Hide Button

Vertical Control Buttons

The control bar can be hidden manually.
After 3 seconds of inactivity it is hidden
automatically.

Moves the vertical position of the display
area on the screen up or down.
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o Horizontal Control Moves the horizontal position of the
buttons display area on the screen left or right.

Reduces or enlarges the view of the

o Zoom Control buttons :
display area on the screen

6.1.5 Low/High Pressure Control

The device pressure is monitored. Two types of error are defined:

6.1.5.1 Low Pressure Error

ATTENTION!

% EPC can not reach target flow.
Most likely missing primary pressure.

|
Figure 24: Operating Interface - Low Pressure Alarm Box

1. After 10 seconds a dialogue box is displayed and an acoustic alarm sounds.
2. After 5 minutes all temperature controllers are switched off.

3. When the pressure is reached again the alarm is switched off and all

temperature controllers switch themselves on automatically
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6.1.5.2 High Pressure Error

WARNING!
High pressure can destroy the device.

% High pressure inside device.
Flow regulation/heating switched off

Figure 25: Operating Interface - High Pressure Alarm Box

1. If overpressure is detected, a visual and audible alarm is triggered
immediately. At the same time all temperature controllers and flow controllers

are switched off.

2. Before continuing to operate the unit, the cause of the spotlight must be

eliminated.

3. By confirming the dialogue box or restarting the system, all temperatures and

flows are reset to their normal values.
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6.2 Spectra Window

6.2.1 Overview

After the device is switched on and the system start is completed the Spectra
Window is displayed. In the Spectra Window the data acquisition can be controlled.

The current spectrum is displayed. The Recording Mode can be activated. The
selected measurement program can be started.

Spectra | Sequence| Defaults

N
Program v
bl d
PY QC

e @ Fill Loop
" Inject
Recordi
1
[ Start

e,_. 0
Max. Rec. Time

0 2

Substances | Programs | | System j

EPC_IMS 75.0 =
0.235 kPa

EPC GC 5.0 4%
22.549 kPa

EPC_SMP 5.0
0.101 kPa

EPC_PC 174.7 4=
0.120 kPa

T1 IMS 46.0 °C

T2 GC 50.0 °C

T3 Loop 45.1°C

T5 Transfer 40.0 °C

-

4

6 8 10 12 14 16 18 20 ms

5F6-00421

[ | Log|| Apr.02.2024 | 10:02 | 27°C |

Figure 26: Operating Interface - Spectra Window

Program Start Button

Switching Valve Button
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By selecting this button the displayed
program is started.

The 6-port-valve can be toggled manually
between |Fill Loop|and |Inject Position |.
The |basic_setting | must be set to [Fill|

lLoop|
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o R ding Check B The live monitoring of measurements can
ecording L-heck box be recorded manually. The available

storage capacity in minutes is displayed.

o Drift Voltage Mode Displays the current selected Drift
Voltage state (positive / negative).

o Device Parameter Displays the current temperature, flow
and pressure values.

6.2.2 Measurement modes

Two measurement modes are available:
A Measurement with user defined programs

A Manually operated measurement

6.2.2.1 Measurement with user defined programs

In this mode data acquisition with user-defined measurement programs can be started.
The executable measurement program can be created and selected in the Programs
Window. The name of the current selected program is displayed in the upper left of the
Spectra Window. The selected measurement program can be started by activating the

Program button in the upper left of the Spectra Window.

TESTMIX_S ...
Program
- Defaults = Substances | Programs System
TESTMDS 1
Program
/
& Fill Loop
TESTMIX_SMIN € Inject
Recording
Start . |
max e per rec. ) — \_
eeeee —F % LR S B
Is | Log|| Nov.05.2012 | 1422 | 29°C

Figure 27: Start Program
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6.2.2.2 Manually operated measurement

To record a measurement manually the Recording button can be switched on. If
recording is not active the button is set to and the checkbox is grey. If recording
is active the button is set to [STOPand the checkbox is yellow.

In this case a measurement file is generated from the recorded data and saved to the
internal flashcard. The remaining time for data storage to the internal flashcard is
shown. It depends on the number of measurement data that were released for export

but were not yet exported and their file size depends on the value of spectra averages
that are used.

Recording
[ Start I Oviouts | Substances | Programs System
= 1
MAIX tNe per rec. =
609 min Shidh

Program

St o ¥l
| _/
E——— — \
o t T

05 Log| Oct 152012 | 0330 | M°C

Figure 28: Recording Check Box

Recording ‘ Recording : Recording
[ Start [ Start [ Start
max time per rec. max time per rec. max time per rec.

87min | 609 min | 1132 min

Averaging 0 Averaging 6 Averaging 12

Figure 29: Recording Check Box
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6.2.3 Active Stream -Selector Mode (optional)

When the stream selector is connected and stream selector mode is enabled in the

Settings-window, up to 8 different gaseous samples can be analysed using the GC-
IMS. The order of the samples is determined by the user.

Info

'Spectra| Sequence | Defaults | Substances | Programs System

Plan

Settings

Transfer

Modes

Stream-Sel.:

Diagnostics:

ings:

Calibrate [ 25, 260 ]

gas-dortmund.de

5F1-00629 [ | I | Log|| Apr.07.2026 | 10:11 @ 32°C

Figure 30: Stream-Selector - Activate

INFORMATION!
:}’ For more detailed information, see [sections 5.3, 6.7.3.5, 6.7.3.6, |
[7.5 and 8.4] of this manual
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6.3 Sequence Window

In the Window sequence files can be imported and started by clicking on
the Button. The processing status of a user created sequence file can be

watched:

©O 00 O

62/274

| Spectra [[E2NENS Defaults | Programs |
b
O— s

System ﬂl

° |
| a5 | 45

Connection status: Remote mode off

T2°C

Sample

[ Status

40 40
T3°C

ERED
ERES g

T5°C
(s [ a5
T6°C
B
EPC_IMS =
[ 7sn

5H4-00495

‘r"" ‘@| Aug. 09. 2024 | 11:34 | 32°C |

Figure 31: Operating Interface - Sequence Window

Start Button

Information Window

Device Parameter

Sequence status

A user created sequence files, created by
IG.A.S. Sequence Designer Software|,
can be imported.

Displays the imported sequence-list. The
actual status of each sample is shown.

Displays the current temperature, flow
and pressure values.

Displays the current sequence status:

Possible values are:
- Waiting
- Running
- Finished/waiting
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INFORMATION!
: 5 If the tftp-protocol is used for data transmission, the sequence file
must be named as [sequence.json |

After selection, the software will try to import and analyse the sequence file. If the file
could be imported and the analysis showed no errors, the sequence will be executed.
The following figure shows the execution of a sequence:

Spectra | Sequence | Defaults | Programs System | !|

T1°C =
(a5 [ 45
T2°C
1 — Processing: 0:09 / ms IT IT
2 Waiting T3 °C
T80 [ 80
T4 °C
(80 | 80
T5°C
(a5 [ a5
T6 °C
[+
EPC_IMS =
[ 4enn X
5H4-00495 [ | I | Log | Aug.09.2024 | 11:35 | 32°C

Sequence status: Running

Connection status: Remote mode off

Figure 32: Operating Interface - Sequence Window - Processing

You will see the sequence being processed, one sample after the other. The time
passed and the total time for each sample are displayed, showing you the progress.
The scrollable area on the right displays the current and the target device parameters
for temperatures and flows, as well as some IMS specific values such as voltages
and the trigger duration. Clicking on the button will stop the [Sequence], but
still apply all the lAfter Run Settings\. Once the has finished, all samples
will be marked as done, the last Wter Run Settings\ are applied and the software will

display the message Execution finished. The system is now ready for further
sequences or manual operation.
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INFORMATION!
: ; The sequence file must be created with the |G.A.S. Sequence|

Designer Software|. For detailed Information refer to the
Sequence Designer Software Manual |

INFORMATION!
: ; From firmware version 4.50, the use of the sequence designer
version 1.5 or higher is mandatory.
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6.4 Defaults Window

6.4.1 Overview
The |Defaults| window allows the monitoring and modification of various device

component parameters. The electronic pressure controllers (EPC_IMS, EPC_GC
and optional EPC_SMP) and the heated device components of the device can be
controlled (T1 1 T6). Further, the sample pump duty, averaging and drift voltage

polarity can be switched manually.

spectra | Sequence [EEENIN Subste|ices | Pifigrams || System |!|

T1 T2 T3 T4 T5 T6 |

0 —= =
Temperatures: ||~ 45 °C [ 50 °C [ ascc| | off | 40 | off .
9 @°C IMs EPC GC |[Epc_swv P1 . |

Flows: |[ 7502 [ 502 5020 17520 6 ©® 0

I VTI EPC_IMS 75.0 2 0.236 kP
I EPC_GC 5.0 = 22.555 kP

EPC_SMP 5.0 o= 0.102 kP

a EPC_PC 175.1 4% 0.132 kP
T1 IMS 45.0°C

3t T2 GC 50.0 °C %
T3 Loop 45.0 °C

J T5 Transfer 40.0 °C

1 L
oH
1] 2 4 6 8 10 12 4 16 18 20 ms

Log|| Apr.02.2024 | 12:41 | 28°C |

lSIF6-00421 Ir |

Figure 33: Operating Interface - Defaults Window
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© 0 00
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Temperature display

Flow display

Drift Voltage mode

Device Parameter

Drift -Voltage Button

Averaging display

Sample Pump (P1)

The temperature values of the heated
device components IMS(T1)|, [GC(T2)|,
\Loop (T3)|, internal Transfer Line (TS)\
and pptional external Transfer Line|
(T4)| can be set. The current
Temperatures (T1i T5) are displayed.
Temperature module T6 is currently not
available. The maximum value is 80°C.

The flowrate of Drift gas (EPC_IM§)and
Carrier gas (EPC_Gg)can be set.

The current flowrates for Drift gas
(EPC_IMS) and Carrier gas (EPC_GC)
are displayed. The maximum value for
EPC_IMS is 500 ml/min. The working
value for EPC_IMS depends on the
application. The recommended working
value for EPC_IMS is 75 ml/min. The
working value of EPC_GC depends on
the application and is influenced by the
built-in GC-Column (length, inner
diameter).

Displays the current selected Drift
Voltage state (positive / negative).

Displays the current temperature, flow
and pressure values.

Drift Voltage polarity can be selected and
switched (positive/negative).

Displays the current Averaging value. The
averaging value determines how many
raw spectra are averaged to generate
one single spectrum as result in the
stored measurement file. Modifying the
averaging parameter affects the number
of recorded spectra per time interval. A
typical averaging value is 6. The
maximum is set to 99. A value of 0 (Off)
disables averaging.

The Sample In flow in ml/min of the
sample pump duty can be setin P1. The
working value depends on the



8

UTD Flow (EPC_SMP)

(Optional)

INFORMATION!

GC-IMST User Manual

application. The minimum and maximum
values are determined by the pump
control.

This Field is only available if the|
system is prepared for use with a pTD|.
The uTD gas supply-flowrate (EPC_SMP)
can be set.

The maximum value for EPC_SMP is 150
ml/min. The working value for EPC_SMP
depends on the application, usually 10
ml/min.

For detailed Information For more detailed information on handling

the uTD refer to the JUREBSIIFIGIIEIER.
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6.4.2 Dirift Voltage

The Drift Voltage can be switched between positive and negative drift voltage mode.
One of these two modes may be more suitable for specific substances.

Spectra | Sequence ‘ Substances | Programs| ‘ System |! | Spectra H Sequence‘ Defaults ‘ Substances H Programs | | System H ! L
T T2 T3 T4 s 6 | T T2 T3 T4 15 ™ |
Temperawres: | 4s°c | socc [ a5°c [ off [ s0°c [ off Temperatwres: | 45°c [ socc [ a5°c [ off [ 40°c [ of
EPC_IMS EPC_GC EPC_SMP P1 i Drift Volt. EPC_IMS EPC_GC EPC_SMP P1 Averaging  Drift Volt.
Fows: [ 7502 [ so= [ sox [ws= [ o |/ Flows: [ 7502 [ soz [ so= [z | +/=
EPC_IMS 75.0 0.236 kPa v EPC_IMS 7502 0.237 kPa
EPC_GC 5.0 22.555 kPa a5} EPC GC 5.0 22.557 kPa
EPC_SMP 5.0 7% 0.102 kPa EPC_SMP 5.0 0.093 kPa
EPC_PC 175.15% 0.132 kPa 19 EPC_PC 174.8 7 0.124 kPa
T1 IMS 45.0°C el T1 IMS 45.0 °C
T2 GC 50.0 °C T2 GC 50.0°C
|| T3 Loop 45.0°C 2.0} T3 Loop 45.1°C
i T5 Transfer 40.0 °C T5 Transfer 40.0 °C
“ -2.5)
L
|
9
| | 2 a [ 8 10 12 14 16 18 20 ms | | “ 2 4 [} [] 10 12 14 16 18
5F6-00421 [T | rog|[ Apr.02. 2024 [ 1241 | 28°C | [sFe-00421 [P [ rog|[ Apr.02.2024 [12:40 [ 28°C
Positive Mode Negative Mode

Figure 34: Drift Voltage Windows - positive and negative Mode
6.4.3 Flow Controls Setpoints

EPC_IMS EPC_GC EPC_SMP P1
Flows: | 75.0 2 5.0 = 1247 | 120

Figure 35: Flow Control (Example)

The flow parameters can be modified in the section of the window.

The flow rates of the drift and carrier gas controlled by the two electric pressure
controllers (EPC_IMS and EPC_GC). The maximum value for EPC_IMS is 500 ml/min.
The maximum value for EPC_GC is 150 ml/min (Depending on the column used). If
available, the uTD Flow (EPC_SMP) can be set. Recommended flow is 10 ml/min. The

sample flow can be set within the minimum and maximum values of the pump control.

6.4.4 Temperatures Controls Setpoints

T1 T2 T3 T4 T5 T6 |
Temperatures: | 45 °C 50 °C 80°C | 80°C | 45°C off

Figure 36: Temperatures Control (Example)
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The temperatures parameters of the heated device components can be modified in the
Temperatures section of the window. Unused elements are greyed out. The set points
of the IMS (T1), the GC-column (T2), the Sample Loop (T3) and the inner heated
Transfer Lines (T4 and T5) are displayed. The set points can be set using these
controllers. The maximum adjustable temperature value is 80°C. During the cleaning
process the heated device components can reach temperatures up to 100°C. These
wi || be di spl a&ledeating of defiice clBnPoAedtd can be turned off by
decreasing the respective value to 0, which will be displayed asii o f f 0 .

69/274



GC-IMSi User Manual

6.5 Substances Window

6.5.1 Overview

In the Substances window a list of jup to 50 substances | with assigned search
parameter sets can be managed. This substance list is used for analysing the
measurement data during a measurement program run. The result of this analysis is
a subset of the substances in this list detected in the respective gas sample. It is
stored along with the measurement data.

Figure 37: Operating Interface - Substances Window

o Substances List window All created substance entries are listed in
this box by name. The highlighted
substance is selected for modification.

9 Substances List Control Buttons for Manage, changing or deleting

Panel actions of the selected substances
Import Delete down up
o Enable Button Enables or disables the selected
substance as a candidate for the

detection process.
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