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Overview of the types and application fields

STEP Measuring Instruments

2. lon Mobility Spectrometer (IMS) and Gas Chromatographs with Photo lonization Detector
(GC-PID)

2.1. Stationary Types of IMS (IMS-25R Stationary 19" and IMS-25GC Stationary 19"’ GC-IMS)

These are developed for the online industry process and environmental monitoring and are used
rack mounted in process monitoring systems.

They have been developed according to the regulations of the EPA (USA):
- Normal User mode and administrator mode
- Measurement modes: Auto / Direct and Trigger sample.
- Span Monitoring and Zero Monitoring modes for the calibration to be checked or adjusted based
onan

external reference source. It is recommended to check the calibration once a month directly in
the process

Fields of application:
Ammonia:

- stack monitoring for power plants with dilution system in USA (e.g. Dominion power plants)

- Semiconductor FABs Taiwan, Singapore, USA

Semiconductor applications

- Acids: HF, CI2, HCL, H,S, (Phosgene) 0 ... 100 ppb range; 19" stationary IMS with auto and
direct sample; zero

and span calibration delivered Taiwan, Singapore, USA, Germany

NO,, SO5, HyS, HF O cevveeveieeiieviveeeeeveveeevevevevevevavanes 200 ppb range; with sample loop delivered to
STEP USA for Global Foundries (Infineon)

- Solvent: NMP, DMF 19" Stationary IMS Monitoring "Exhaust chimney of a solvent
incinerator"

with measurement for the exclusion of the background of
Acetone, Isopropanol, Cyclopentanon, PGMEA, n-Butylacetat Infineon Austria (Villach);

Process monitoring chemical industry
- TDL: 0.... 300 ppb range; 19" stationary IMS delivered to STEP USA for BASF,
Covestro (Bayer), DOW

Chemical,
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- PSAO0...300 ppb range; 19 " stationary GC-IMS delivered to STEP USA for ABB, Boing

- MDC; CMME; EDC; BCME: O ...cceevveeeeeeeeeeeeeeeeeee, 300 ppb range; 19 " stationary GC-IMS
delivered to STEP USA for Dow Chemical

-H2S, ClI2,S02, H2S; 0 wevveeeieeiiieeeee e 300 ppb range 19" stationary IMS
Monitoring Corrosion test chambers Continental Central Lab Germany

2.2. Mobile Types of IMS
(IMS-25M Mobile 19” and IMS-25MGC Mobile 19" GC-IMS)

These are developed for the mobile online industry process and environmental monitoring,
medical diagnostic, detection of drugs etc.

They have been developed according to the regulations of the EPA (USA):

- normal user mode and administrator mode

- Measurement modes: Manual and Auto sample

- with and without sampling loop

- Span Monitoring and Zero Monitoring modes for the calibration manual in lab

Fields of application:
- Measurement cannabis from the breathing air Mobile GC-IMS; Test phase German police
- Detection of ketosis in the breathing air of dairy cows Mobile IMS: Agricultural Institute
Germany
- Medical diagnostics of diseases by means of breathing air
Mobile GC-IMS: University Hospital Dresden University of Technology
- Detection of markers for bacteria
Mobile GC-IMS: Test in 3 University Hospitals Germany
2.3. Mobile and stationary Gas Chromatographs with Photo lonization Detector (GC-
PID)
PID-25R GC-PID Stationary 19“ Gas Chromathograph and PID-25M GC-PID Mobile Gas
Chromathograph)
- Control monitoring limit for benzene < 5 ng/l with separation toluene, xylene, butadiene,
cyclohexane

by a multi capillary (MCC) GC column; PID-25M GC-PIDs mobile: BP Refineries
- Control monitoring benzene
with separation other VOC by a MCC GC column in CO, atmosphere PID-25R GC-PID: Coca
Cola USA
- Control monitoring VOC with separation by a MCC GC column
PID-25M GC-PIDs: VOC emissions from small plastic shipping packaging for wafer

FCM Ga/As Wafer producer in Germany

- Measurement of VOC in exhaust gases of cars PID-25M GC-PID Germany
- Measurement BTEX and 10 Sulfur Compounds PID-25M GC-PID for BP refineries
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Measurement of VOC in exhaust gases
f
Diesel Engine vs. Petrol Engine
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figure 1: Spectrum of the mobile GC-PID

MTBE benzene toluene xylene
Diesel Engine - 535,5 ng/l 47,5 ng/l 55,7 ng/lI
Petrol Engine 13136 ng/l 22551,4 ng/l 6670,2 ng/l 99648 ng_/l

Chromatogram 11 sulfur compounds BP measured by GC-PID with a special column)

ﬂb(_- PIDY 2,91 - [Analyse yvon Messungen mit PID an COM1]
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10,05 mg/m®

Dimethyldisulfid y

Dimethyisulfid 9,98 mg/m* .

Schwefelwasserstoff 470 mgim® Carbonyl sulfide -COS: with 10.6 eV VUV source not ionisable!
Isopropyimercaptan 9,98 mg/m*

n-Propylmercaptan 10,15mg/m*

n-Butylmercaptan 10,03 mg/m*

in Stickstoff
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1. Maximum detection range GC-PID and reliable separation BTEX mixture
» Upper Range Limit: 13 ug / 1=3.728 ppm

GC-PID Messung Stoffgemisch BTEX: maximaler Messbereich
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2. Example Measurement Standard 10 ng / L BTEX in methanol (UFZ Leipzig)
» Lower Range Limit: 2 ng /| =0.57 ppb

GC-Photoionisation-Technologie
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