
GC-TWIN-IMS: Trace Detection of VOCs

Cutting-edge: Gas Chromatography with Dual-Polarity Ion Mobility Spectrometry

Summary

The GC-TWIN-IMS features two simultaneously -in positive and negative mode- operating ion mobility detectors.
This unique configuration allows the analysis of substances with differing ionization characteristics within a single
measurement cycle at the same time. The physical working principle and unique technical configuration
represents a rugged setup, broadens the range of detectable analytes and reduces the cycling times, making the
device especially suitable for high-throughput applications.

Introduction

Ion mobility spectrometry (IMS) combined with gas
chromatography (GC) has proven to be a powerful
method for detecting volatile organic compounds
(VOCs).[1] Conventional GC-IMS systems typically
deploy a single IMS detector that operates in positive
or negative ionization mode. This setup inherently
limits the range of compounds that can be detected in
a single run, as many substances are ionizable in only
one of the two modes. The GC-TWIN-IMS uses a
dual-IMS configuration in which the GC effluent is
split and directed into two separate IMS detectors that
are time-synchronized and operate in parallel.

Parallel IMS Design

Unlike sequential switching systems, the GC-TWIN-
IMS eliminates delays between ionization modes.

 Real-time detection in both channels

 No loss of temporal resolution or chromatographic
peak integrity

 Reduced cycle time

Improved Data Consistency

Since both ionization modes share the same GC run,
retention times and sample conditions are identical.
This increases the reliability and comparability of
spectra and improves accuracy when identifying
unknown compounds.

Enhanced Sensitivity and Selectivity

 Drift gas, ionization and gating parameters for
each polarity.

 Signal enhancement and lower detection limits
(ppt-ppb range, compound-dependent).

Compact Footprint, High Throughput

The integrated dual-IMS module is engineered for:

 Single GC column feeding two IMS detectors

 Compact architecture ideal for field or lab use

 Minimal maintenance

SYSTEM ADVANTAGES

Expanded Substance Coverage

Simultaneous detection of positively and negatively
ionizable compounds significantly broadens the
analyte spectrum, including e.g.:

o Positive mode: Proton-affinitive species

 Aldehydes, ketones, alcohols,
carboxylic acids, terpenes, amines

o Negative mode: Electrophilic species

 Halogenated, sulfurous compounds

[1] H.Schanzman et al. 03/2025, Springer: Comparison of the quantification
performance of thermal desorption GC‐IMS and GC‐MS in VOC analysis.



Benefit of Dual PolarityExamplary Use CasesSector

Broader analyte range with one
injection

Detection of chlorinated compounds and 
nitroaromatics

Environmental Monitoring

Faster profilingCharacterization of aldehydes, amines, sulfur
compounds

Food & Flavor Analysis

Higher selectivity and reduced
false negatives

Residual solvent testingPharmaceutical QA/QC

Fast monitoring of sulforous
pollutants and odorants

Automated on-line detection & quantification of 
sulfur corresponding to DVGW  G260 (A) Technical 
RULE – 2021-09. Monitoring of H2S, COS, MeSH
in negative mode and simultaneous quantification
of THT in positive mode.

Natural Gas

High selectivity
Fast characterization of filter
performance

Filter Breakthrough Monitoring using key
substances. Simultanous measurements of DMS, 
Ketones,Terpenes in positive mode and H2S in 
negative mode.

Biogas 

Table 1: Exemplary application fields of the GC-TWIN-IMS

System Overview

 GC: Standard Capillary column with flow ramping

 Split Interface: Splits GC effluent into two IMS
channels

 Detector 1: IMS (+) Positive ionization

 Detector 2: IMS (-) Negative ionization

 Data Acquisition: Simultaneous recording of both
IMS spectra per GC retention time point

Figure 1: GC-TWIN-IMS schematic representation.
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DEVICE SPECIFICATIONS

485 x 449 x 270Dimensions (l x w x h) / 
mm

3 mm stainless steel
Sulfinert®

Gas Inlet Connectors

Sulfinert®Material Gas-bearing
Parts

Modbus /TCP, current 
loop, USB, Ethernet

Result Output

6-port valve enables
direct or bypass* 

sampling
*integrated sample pump

Sampling

GC-IMSMeasuring Technology

Hardware watchdog, 
self-check of system

parameters
Reliability Features
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