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Abstract

The detection of ignitable liquids in fire incidents can be a decisive clue in proving
arson. The main ignitable liquids are gasoline, kerosene, and diesel, and show a big
difference in combustibility, vaporization, and remainability. The main extraction methods
are solvent extraction, solid phase microextraction (SPME) method, and activated

charcoal strip (ACS) method, however comprehensive extraction method considering the



properties of ignitable liquids is insufficient. In this study, the combustibility,
vaporization, and remainability of each type of ignitable liquids were confirmed, and the
most suitable extraction procedure was investigated. Gasoline had better combustibility
and vaporization than kerosene and diesel, but had lower remainability, so SPME method
was the most effective, and kerosene and diesel had high persistence, so solvent
extraction method was the most suitable. The most efficient analysis peocedure to detect
ignitable liquids in fire debris that may contain glsoline, kerosene, or diesel, it was
judged that it was proper to check gasoline using SPME method, and if kerosene was
detected, solvent extraction method was additionally performed to confirm whether it

was kerosene or diesel.
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<Table 1> GC analysis conditions

GC Conditions

Injection temp/mode 250 C, split ratio (20:1)

Detector FID (flame ionization detector)

Detection temp. 270 C

Column DB-5 MS (30 m x 320 ym x 0.25 um)

Carrier gas, flow rate Ns, 3.0 mL/min
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<Fig. 1> Chromatograms of gasoline obtained by solvent extraction
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(30 s, 1 min, 2 min combustion from top to bottom)
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<Fig. 2> Chromatograms of kerosene obtained by solvent extraction
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<Fig. 3> Chromatograms of diesel obtained by solvent extraction
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