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Fire Debris Analysis by GC/MS
Han, Dong-Hun
National Fire Service Academy
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A Aulel 4$ ASTM E 1413-07°¢ wheb A 2He] 2 &1 9 th.(KnRAH Tenax TAC]
AAe #3AHL ASTM E 14139 A FAdH S ALEstdt FdHe A8 §719 &
TE 40 T~150 TR AATS $ oda, o2& £ A4S N7 472 FY3te] Tenax
TA FEZ Yyox 7149 %o] 4 200~1500 cc/minz Z&o] 7}sdlth. B o FojA]
E FE ABER7]Y &5 90 CTE &1 7149 %<& 500 ce/mine 2 3fo] 308 o4
Tenax FHol W3A Az Foj&o] v3d £ JE2 390t B Tenax FHO 234
Arg-o] 7hEst oln F&2E B @3] HX ol AFES AYsaE Tenax
Hi= 13 AFEs

2.1.2 GC/MS #H|

GC/MS ¢t AHs &2 = Perkin ElmerAte] Clarus 600, Turbomatrix 350 ATD &
S ARgske] #AE T GC A9l 4 polymethylsiloxane 2= ¥ COL ELITE 30
m(ZF Zo]), T4 0.25 ym, 0.25 mm(W & 3)S AF&3H9)

QB9 2%F F2 50 ColA AlZsle 280 C T& 300 CT7HA] AAH oz A5A1F
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I split ratio?] A-¢ FxZel 20~2 : 12 stAth Ao 7taZEE 99.999%9] AFS A}
getgla AEALAgN Gol AsH Ah AE 999%0 FEE AAE AL ALS

sHaitt.
B AFEE ASTM E 1618-109] 738t AdS 333

FES A gv9 A § HPLC, GCE & ALgstlon A8 o &wle HHE
a7l $18 GC/MSEHEHS st e, 5, FF 59 AFAFS 7%
A= Sl 47 AfAE AFE AFESEe] AR sl AR fHES e Lskd A A
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Technologies®] ACSE Al§-3lAth SASTAHES Wl T ACSE Al&3le] FE3%9+
g o] wf 500 mL, 1L 39 a& 7] F+2 AFEH AL

g2 ASAES dAe Aol 7F=HFARS F8l staAx e AMwsE &<l

fed EHE R AA9e QR Kitagawarte] AFS AHEahAT,

22 ANE A

FAEES T gASA=AA IE FRE FEL doe AAF AE S
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S AUtk Tenax FHO FH2Ls 7[EAo® 90 TR 302 o] o= arh
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Toluene, 2W-&  FEthylbenzene, 3% Figure 1. Total ion chromatograms of (a)
m&p-xylenes, 4HS  o-xylene, 59 gasoline A, (b) gasoline B, (c) gasoline C, (d )
1,35 trimethylbenzene, 69 gasoline D
2-ethyltoluene, 7H
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Figure 2(a)E5F¢ EEo|aAZnE
: a#oly, Figure 2(b)e SASTAES
: ) abe o [ PEW] 6 &9t Ao & ¥, Figure
. . e 3(c)= PEW 1045t Ao & F
| g M T o), = 20 em X 5 cm 2719 3A1E

AEs 7= Zg dFrg SUY=
. T e ¥ F 90 To &4
WY : A 7}2=E 500 cc/mino.Z 75l A
i . 30 #3I Tenax FEZ JFHAZ
Figure 2. Total ion chromatograms obtained Figure 2(a)°lA Figure 2(c)E 7}HA
from (a) a kerosene adsorbed Tenax tube, (b) ®xz}aFo] tro} GC AHS Ea) WA
Tenax  tube  adsorbed at 6  day AZHE BdE50 234 AMHAS
elapsed-kerosene fired polymer mat, () <& <& 4= <t} CI12%¥H Cl57HA 4
Tenax tube adsorbed at 10 day o] @A A FAEL SG9
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elapsed—kerosene fired polymer mat.

Figure 32 7%, 1€°] A3} 2 gu] F3(figure 3(a)3 A &
2EHACS)E AHE3ele] 7 JFEES FF35be] 9L a9l (figure 3(c)), figure 3(b)
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Flgure 3. Total ion chromatograms of (a) Figure 4. Total ion chromatograms
solvent extracted from a kerosene fired obtained from (a) gasoline, (b) kerosene,
mat, (b) reference kerosene, (c) ACS (c) gasoline-poured sock(35C, 3h)
extracted from a kerosene fired mat.

=

igure 4(a)= 3R -4 3(b = 579, 30 FLHE 20mL B 35T B4 34
5o & T ACSE FE3lo] 98 Egdol2gzntEalio|t}t Figure 3(c)9

54 437]' ‘/}9-7]J— SHAIRE S Fo sldete = d7tEo] Yo IS ¢
ATk wEkA oy AEE A A HuH v S Pl Edo] UK IAAT
2Y 5 oy A FYstofol gt 3 sAdG] tAEY diEs)
GC/MSE w238 ®okrh(1d A=,

Lo

(ol )y do

il
o

TASAGAN A, S6 AR Sl A xHolEE 4
Aol Airbel AFES FAAD Fuistel A@T A A, SR, AR
e % amet e 2 S o9 Eafel dael wAe
Al AFolda Fep ol oh o

& Ee AT & AT ARt Tenax %H“ ?UH'EL 75‘% 7bAe] wixal, 59
e A A, gL 2er ghe "/“401 Atk ACSE Tenax FH %4 ¢4/ 3}
AsAE &9 AE FFE %%é}ttﬂ Aol $3tth ACSE Ml A 7hAo] Adsta
Axe AANM 2E2E 7pshs A 9o S¥E AAYAFS Q8kA Fevh o v
Behy =do] FHHA EEF é’\ ACSe] #H7F 8% Aoz gedch

el A =S 7hetal Alzko]l Aubd o] sjEolA Earge] & EdEe
o] veEbLby] AlAbsto] FA Al Felstolof dtk i Aol A Hekkol AAl s
= A AR, FHARL, FHAA, AMSE FRE dAHY 5 g2 =23 uet
s/AE o FRAEE & 7S AU 2 Aelv. B xHolHE FEEa
AT AR T AT IATAEEEH %%&%%é FEohe AHAE S FH
& S Aok mF AR AE BAS she 23 Zo] GO/MSE stAjddEste] W
< Eopl 2249 4 glrh

1. ASTM E 1412-07 : Standard Practice for Separation of Ignitable Liquid Residues
from Fire Debris Samples by Passive Headspace Concentration with Activated
Charcoal.

2. ASTM E 1618-10 : Standard Test Method for Ignitable Liquid Residues in
Extracts from Fire Debris Samples by Gas Chromatography—-Mass spectrometry.,

3. ASTM E 1413-07 : Standard Practice for Separation and Concentration of Ignitable
Liquid Residues from Fire Debris Samples by Dynamic Headspace Concentration.



