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Abstract
Arson fire is one of the most dangerous crime that is difficult to investigate. Detection of
gasoline residue can provide important information to link evidence with an arson suspect. The
objective of this project was to study the application of chromatography-flame ionization detector
technique (GC-FID) to the detection of gasoline vapor on suspect’s sneaker sole. In this work, 100 ul
of gasoline liquid was dropped on the soil surface, concrete and tile floors. Samples were taken from
sneakers that were worn by a volunteer and stepped on the substrates for 30 seconds. The sample

of gasoline vapor was collected by using activated carbon packed in a tea bag. The samples were
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taken immediately at 1 h,, 3 h., 6 h, 12 h. 16 h., and 24 h. after stepping on the substrates. The peaks
of benzene, toluene, o-xylene, p-xylene and ethyltoluene in the chromatogram of the sample were
used to identify the gasoline. The gasoline vapor was detected in all samples even in the samples
taken 24 h. (8.06-8.48 ppm) after the deposition of gasoline liquid. For the samples collected
immediately after gasoline deposition, the higher amount of the gasoline vapor was found in the
tile-floor sample (30.11 ppm) compared to that in the soil-surface sample (12.83 ppm). Moreover,
a sharp drop in the amount of gasoline was observed in all samples collected at a longer period
than one hour after the deposition of gasoline. However, the gasoline content remained constant
(approximately 8-10 ppm) in all samples collected at 6 h. to 24 h. after gasoline deposition. The results
obtained demonstrate the potential of this methodology to help in detection of gasoline on the
suspect’s sneaker in arson cases.
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A1 total petrol hydrocarbons Tuu InglUseuliisunisiiasigi total petrol hydrocarbons sEwing
2 wnfla e GC-FID way infrared spectrometry 91nNan1snaaesnuiwailn GC-FID dadudszans
AT 2.13 usineda infrared spectrometry SiduUszavsauulsUsauriiy 7.35 uans
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Juogifuiansusing q fvhfuneuingiy wu Snsedoudreviednuusingnetu Wudu uas Melinda
et al. (2008) ¥nnmmeassdnwinafiusegaiifuuuduiivauvesguuilevosifesasdoiumsldgaiie
wuineilefivianTasisatulinasemansanuisiuuuduuutie ueransanmanuinuuudulduude
4 Fluadlednmsldihiuuuiuiies 500-1000 W wirdu yenand Raruenrom (2008) TevinsiUseuiien
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figatithifudiowds wud1 activated carbon SUszanBnmnagedy 67.76% wasiileld charcoal strip &
UsyAvBawmagadu ity 69.74% wamdliduldhanilldiusienilndiAsstusnn uag Montani et al. (2010)
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wudu vuihile wazdniofiiiunisénsdaed wasthendnean uaruudeiesinands Tagld activated
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50



o o

ISSN 1906-1889 MsasIve I 13 adudl 1 unsau - nuneuy 2563

v v

1‘14&114’35&15%‘1/’1"1%%miminﬁqﬁ]ﬂﬁﬂﬁuwu%wuﬁuimLﬁwm;Eéfmmﬁaﬁlﬁﬁuﬁaﬁuﬁwﬁuwu%u
Wondntoslumhelulasansuuiuaiame q warseadléfinisduda Tneldmala GC-FID Fadumedai
Wnzay 418 @gaan 1umimaﬁmeﬁﬂfﬂﬁwfﬁy@L‘wﬁﬂ‘vﬁamil,ﬂﬁﬁagﬂuaﬂnzﬁ”wsulﬁdwLLasmmmmaaﬂ,é’
witiUsinaufiendntoslusyiu ppm n3e ppb Wiy Tneaginmsvaassiiew3euiisudimameniniy
wuduinsanuuuitusesndnludaduseadidedldunn mendinsmdsundedudatuisuuuduuy

¥

NuRwdnmng o fu 3 9ila Ae Wunszides Nunsunin wasiiuAu lnensiaiudesslagld activated carbon

nivenluluemaniauanifgaduasszanillas susslugeriieanuazainlumsldam ey

o—=

auIslunsiiviegdldassausaldluanuiiomeld tneldaunsalimlide Tsagn azaan
fiduneudie wazsiasy iefiazaunsahunussgndlilunsasiafiguinudngruiielilunisiududnu
Anszviuin wazdulsslevdsenssuiunisduaiuasuaiusioly

g UszaIAvaalATINTTITY

1. ewauiglunsfiufieginhduuuBuuuiuseasniily mendinsmdeundedudatuingiu
WUy vuitui Ao Hunsues vuiiureunie wasituiu Tngld Activated carbon
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2.1 gunsnluazansLall

1394 Gas Chromatograph - Flame lonization Detector (GC-FID) (34 GC - 17A So SHIMADZU)
\A3e4 Ultrasonic Extraction U3 CREST ULTRASONIC in3asds@sumiis su AB204 METTER Micropipette
1A 20,100.1000 pl W¥ox tip Btfe BIO-RAD qev1 (tea bag) uazguwanainla wuin 9 x 14 1 :n¥w
Daiso lnsitnuEite PHILIPS seauiniilu Bveuny uazurunsziles Foanienegunsaiieatns gawanadin
Ta aneanuAsUgy

answniilduszneudae thduuudu 95 91nduthiu Dichloromethane way Benzene a7 Merck
(Thailand) Toluene wag Ethyl toluene 910 RCI Labscan Ltd. p-Xylene wag o-Xylene 910 Fluka

Honeywell International Inc. ke Activated carbon 211 C.Gigantic Carbon Co., Ltd.

(a) (b) (@
AWl 1 (a) 9931310311 Daiso, (b) Activated carbon, (c) Activated carbon
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= =] a ¢ % o a v a
nsAneanzimazanlunisIesIgiunduuLduAemalla GC-FID
W3EUANTALANINTHINUNTUUUTUNAMUTUTUA 9 (20-100 ppm) Tnevinisiieansluasazany
Dichloromethane 1@15u105§ UUNTULAZANTUIAIFIUAN 9 WWIINFIATILAeRAaTUTINT 1 ul Tu
1309 GC-FID Tnglaaniazang o Tun1siiesigsingil

GC : GC-17A SHIMADZU Gas Chromatograph-FID (Detector)

Column : SGC - BPX5; Methyl Siloxane Capillary column (25.0 m x 320 um. x 0.25 mm.)
Carrier gas : Helium

Flow rate 2 2mUmin

Injector temperature  : 180°C
Detector temperature : 300 °C
Temperature program : 50°C hold 5 min
50°C to 300°C {fisdufesng 20°C/min
300°C hold 1 min

Mnduihsndenserinsmasumesiuildfavosfiafissyinduhiuouiy fuemudutureshifuouiu
diea$hs Calibration Curve TunsmUSinaveninduuuduiinnaald venainidnisAnuenaldldvesis
nsvIARBY ATIgNFBILLIuET SRR fATeININTIINY (Limit of Detection, LOD (35/N) waz@insait
BsuUTinal (Limit of Quantitation, LOQ (105/N) fiansnsansia¥nlsl wasfnwinavesanssumuvesanssadu
flonanulu Chromatogram westsuudulunisieset Tasthianuavansediililunuideniesed
assumuemaia GC-FID flannizuazasduiiiienty

nsAnwAruAagvasthiuuuduiusaaidnluvuiiunsadas Aunaunin uasiiuiu

Samswdeufiuindmdunsmaass Mnutintsuundudiina 100 ul Taeld micropipette as
vuiushegsfe funsudes fiureunin wasiuiu ndulieraadasausesvindlu @dhwiin 43 Alandu
v3e 94.8 Uous) uasmBsuvuuinaiiuiiveaiiiuady Tnsazmuaunafiduiadunm 30 Jund andu
\fushegwiufilanisthgsniiussg activated carbon (0.2000 g) Feeglugunuuiiazanlunisléanu anaq
vuituseswhinludefusedmeshiuuuduiiamnsamemludiusens dunaufegmanaineisla
U nge urlilasiaalviarudou WWuna 15 it 9anduarin activated carbon #e dichloromethane
Tnewafia ultrasonic extraction finan 1 $2lus wansazanethifuiuuduiiadade dichloromethane 41
Annwiishemaiia GC-FID fanngild@nnly dilasnsunsuilduldilunsieneinanameass s
naaest-lasfnwdsnisasegveninduuuduuuiusensitiine 1, 3, 6, 12, 16 uay 24 Falus Mevde
nawBeuinguuuBuuuiuiieg 4 muddu Tnsoonseasidiluiesfigumgives unudansmnassudns
Faamil 2
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GC - FID 1IH9ANSUBULNENRS 8 Dichloromethane w115ty Activated

1neAT Ultrasonic Extraction carbon TilUsgansA 1WA

LAZATAINIUNNTIERS

AN 2 HUKNINISNNABY

3. Naﬂ"li’mﬂﬁa\‘iLLﬁS%ﬁl']iﬂjNﬁﬂ'ﬁ%ﬂaﬂﬂ

Pnnshneseiihduuniuiinnududu 20 ppm Femaila GCFID wansiiafiluesiuszney
s 9 Tuhafuuu@u & chromatogram lun1nit 3 Tay chromatogram wansfiafiszyldinduthiuuudu
lAuA Benzene, Toluene, o-Xylene, p-Xylene Wag Ethyltoluene (Stauffer et al. (2008)) Tngnuitiaaziia
fifnlei retention time fildem19l 1 anmsesdiuldienamuiafivdinduihduuuiuasudou

Intensis
e

125000

100000

75000

30000

a0 [J 7] &

ol

27 3 Chromatogram ¥84a1582a18UNAUUUTIUNAMULULY 20 ppm

A1579fl 1 A1 Retention time ¥89 profile of gasoline

Retention time (min)
(Average, n = 6, SD = +0.10)
Benzene 2.230
C1 - Alkylbenzene (Toluene) 3.646
C2 - Alkylbenzene (p-Xylene) 6.373
C2 - Alkylbenzene (o-Xylene) 6.848
C3 - Alkylbenzene (3-Ethyltoluene) 8.448

nsleTiUIaeTuuLdy. asamldannisadiansinasgiu (calibration curve)
yosasazanetiuuuiu Tnendennsliasmvosiuiilifia (summary of peak) wesfiafissydnadu fu
mnududuresiuundud 0, 20, 40, 60, 80, waz 100 ppm leFand 4 annsInUIlEaNnTEURS
y = 94611x - 246803 lngAnanduinsauduidunss da1 r = 0.9952 nunanuduiusiaAandusimsaing
Hudunsags Bdlflunissammududureshiuuuiuiifneguusearlda
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UBNAINEIINNTNAGRINUIT A1TAsIAANITRTIATA (Limit of Detection, LOD) wazdndnn
TunsIamausnna (Limit of Quantitation; LOQ) JAWWIAU 2.611 ppm Wazyinfiu 2.612 ppm ALEIHU
warlumsinuansdudeuasisu q flersumumsiessiisiuuudy Ishianuazansiadiing 9 7Ald
TwmiAduinadauazamaieneisemaia GC-FID fanngidoaiu asnuiivsingiela q sunuiia
yosthsfuuuBuias
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AMM# 5 Chromatogram vasunsiuiuuduiiivuunusaaindalu
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(a) e 0 4 lug (e) faan 12 F2luq
(b) e 1 Flug (f) e 16 2las
(©) fvaan 3 Halas (¢) fivaen 24 7l

(d) e 6 Flug
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55



N3anside Vi 13 atuil 1 unsau - Tquneu 2563 ISSN 1906-1889

AN57199 2 USUTUvN AU URUUUNUSD AR TU NM8RaINISIEEUASIVLNTUUUDY
UUNUNTZLUDY WUABUNTA LasNUAY

Vsnauadevenisiuuniy (ppm = SD*) (n=3)
a1 (hr.) 5 5 5 - .
Nunszilas NUADUNTH Nufin
0 30.11 + 1.16 1557 + 0.97 12.83 + 0.28
1 15.85 + 0.20 13.47 + 0.47 11.31 £ 0.24
3 11.30 £0.14 11.02 + 0.38 10.21 £ 0.12
6 10.72 +0.11 10.26 + 0.43 9.58 + 0.05
12 9.95 + 0.10 9.49 + 0.24 8.97 +£0.11
16 9.03 + 0.06 9.02 £ 0.10 8.40 = 0.03
24 8.47 + 0.02 8.48 + 0.06 8.06 + 0.03

*Standard Deviation (SD)
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