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Abstract

Tear gas is widely used by the authority to dissipate demonstrators when the crowd turns into
a riot. This study has developed the technique of Gas Chromatography/Mass Spectrometry (GC-MS) for
the analysis of Chlorobenzylidene-Malononitrile (CS) Chloroacetophenone (CN) or Dibenzoxazepine (CR)
deposited on cloths after discharging the tear gas. The three compounds are commonly found in tear gas as
the active components. The method of Solid Phase Microextraction (SPME) was employed to extract sample
for GC-MS analysis. The GC-MS measurement was carried out by using a DB-5MS capillary column with the
detection in a Selected lon Monitoring (SIM) mode and the masses of the ions were identified by comparing
the data to the database in the NIST library. It was found that the CS was the only active agent used in the tear
gases studied. The CS was detected on the cloth samples placed within a distance of 5 metres in 4 directions
from the discharging points. As suggested by the peak areas of CS in the chromatograms, the amount of CS
decreased as the distance between the discharging point and the sample target increased. The finding from
this experiment provided significant information that may aid forensic investigation in cases involving the use

of tear gas.

Keywords: Tear gas, Gas Chromatography/Mass Spectrometry (GC-MS), Solid Phase Microextraction
(SPME)
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Figure 1. Tear gas discharging point Figure 2. Collecting used tear gas canister
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Figure 5. Chromatogram and Mass Spectrum of material exposing with 555 CS tear gas at 1 meter
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Figure 6. Chromatogram and Mass Spectrum of material exposing with MP-15-CS tear gas at 1 meter

Table 1. The analysis results of tear gas canisters used in this study
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