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Application of Adsorbents in Sample Preparation for Analysis of Gasoline

by The Headspace-gas Chromatography-mass Spectrometry Technique
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Abstract

Forensic investigation of flammable liquids from fire evidence using the gas
chromatography-mass spectrometry (GC-MS) with sample extraction from fire evidence was
studied, because the sample of fire evidence is large and contaminated with water.
However, this method causes damage of the evidence and loss of gasoline components.
The aim of this research was to study the application of adsorbents for direct analysis of
gasoline by headspace gas chromatography-mass spectrometry (HS-GC-MS) without the
extraction. This research studied three types of absorbents, including carbon strip, activated
carbon and bamboo charcoal, subjected to absorb gasoline vapor. Then, the absorbents
were analyzed by using the HS-GC-MS without sample extraction compared with GC-MS
with sample and absorbent extraction. The results showed that the efficiency of carbon
strip for analysis of gasoline by the HS-GC-MS was significantly higher than that of activated
carbon and bamboo charcoal (p< 0.05) under optimal conditions for gasoline absorption
at 60 °C and 8 hours. The means of percent recovery for direct analysis of gasoline from
carbon strip, activated carbon and bamboo charcoal by using the HS-GC-MS were 85.22,
68.79 and 38.42, respectively, whereas the means of percent recovery for analysis of
gasoline extraction from carbon strip, activated carbon and bamboo charcoal by using the
GC-MS were 79.94, 56.34 and 40.29, respectively. After that, carbon strip absorbent was
then tested for its performance for gasoline investigation of mock-up fire evidence,
including cloth, plywood, papers and soil. The gasoline investigation of mock-up fire
evidence showed that analysis of gasoline directly from carbon strip absorbent by using
the HS-GC-MS had significantly higher percent recovery than analysis of gasoline extracted
from carbon strip absorbent and work-up fire evidence by using the GC-MS (p<0.05).
Altogether, it can be concluded that carbon strip is the best studied absorbent for forensic

investigation by using the HS-GC-MS without sample extraction.
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