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Abstract : Fire is one of the most common disasters threatening public safety and social devel-

opment; arson, a typical violent crime, is a serious threat to people’s lives and property. Sus-
pects are likely to use accelerants to commit effective and rapid arson. Therefore, the identifi-
cation of accelerants is of crucial importance in determining the nature of a fire. Fires are com-
monly complex and intricate, leading to remarkable interference in accelerant identification.
During the development of a fire, thermal environment influences the preformed accelerant
combustion residues, causing the characteristic components of the accelerant to volatilize/
pyrolyze to different degrees, thus interfering with accelerant identification. There are numer-
ous petrochemicals with characteristic components similar to those of accelerants in fire
scenes, also contributing to the interference in the determination of the presence of accelerants.
After the fire is extinguished, the combustion residues of the accelerant in the fire scene are
influenced by the combined effects of heat, light, and pressure in the ambient environment,

resulting in the loss of the mass fraction of characteristic components, mainly in the form of
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volatilization. In particular, with countless microorganisms in the soil, the characteristic com-
ponents of the present accelerants are degraded, resulting in the reduction or absence of some
components, which seriously influences the accuracy of accelerant identification. This study
describes the progress of research on the interference in accelerant identification induced by
various factors at fire scenes from four aspects: thermal environment, matrix interference,
weathering effect, and microbial degradation, with emphasis on the interference from the first
aspect. Based on the correlation between the matrix chemical composition/structure and inter-
ference degree, new results pertaining to the interference source in accelerant identification are
also considered. The shortcomings of current research and the prospects for future research are
put forward to provide a reference for accelerant identification at fire scenes. Many studies have
been conducted on the above four types of interference in recent years, which provide impor-
tant reference for accelerant identification regarding the arson caused by ignitable liquids. How-
ever, with the application of new materials and techniques, fire scenes have become increas-
ingly complex, which demands higher requirements for accelerant identification in forensic sci-
ence. Research on thermal environment interference is still in its infancy, and it is of great
practical significance to conduct this research on other types of accelerants coupled with other
interference factors. In addition, the principle of most of the current research on selecting
objects is based on common appearance at fire scenes, rather than the functional group of the
chemical structure of the matrix. Systematic and in-depth research on the interference law and
mechanism is urgently required, and it is vital to further explore the interference law of the fire
background from the perspective of the chemical composition and chemical structure of the
substrate. Compared to foreign countries, there is less research on the interference of weathe-
ring and microbial effects on ignitable liquid identification in China. Most importantly, there is a
lack of unified provisions, such as standard experimental methods to carry out such research,
making it urgent to establish relevant standards and specifications. Additionally, while weathe-
ring is caused by multiple factors, the existing research on the interference of the weathering
effect with ignitable liquid identification focuses merely on volatilization. Therefore, a more
accurate experimental design is necessary. Improving the database of interferents under fire
conditions, and combining the application of the chemometrics method for the artificial intelli-
gence identification of the combustion residue spectrum, is an effective way to further improve
the identification efficiency and accuracy.

Key words : fire investigation; accelerant; identification; interference; review
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Fig. 1 Total ion chromatograms of gasoline combustion
residues and residues after reheating for 2 min at
different temperatures!®]
a. un-reheated; b. reheated at 200 C ; c. reheated at 400 C;
d. reheated at 600 C.

WKk /L | TR 2 AR RS B T, ok B R 4 o B
D R o R R IR AL Sy Th 2 05 R
IV T 25 2 32 B ARG IR | i e 625 L B3R 55 0 55
FHXTFRE , HTE 600 CHFA3Z#4 2 min Ji5 , VM ERBESR
R/ NN EER 7 f e /DI O 1 N 2K S I &
W AN BT AE AN TR RO AR BE T TR
FEE I SARREAE L 53 s/ (1) a3 o e 2
AR E

K IRIREE T A e BRI K TR ) K
R Je £ SRR B PRI 3 1 HJ A FH B4~ Bl R 7
K7 Bl R R A% 5% BR 0 e T 7 A R N T kA
(), T BRI AR AT S e B 45 5 32 5|
KGRI T, 12 KGRI BEsR B3 Wi Ae 5
S SE IR N 2 T4 P B IR B e A
P, DTS IRk 2 b A3 A7 368 i 245 R D 4R v 2 2 R AL
O MERAPE
2 ERF#M

SR ZF 2 AR A = A DL K
LTRSS BRI A& T Al Al T i s
WARHE I A T 1 38/ R 6 7™ W T 8 23 %)
MR s 30 25 7 7™ A TR S A8 I R A 56 T



- 404 - o,

i 55 40 %

P ENANEE AR TR T A
7%, I IS8R L7 4RG3 2 8Ll o5 o144 )
X B IR 5 7 ) TR AT A4
21 BRTFH

T HREXT BRI RA 5k B ) 56 1) T e 1
B ARG ERERER O R RBR
I RE NG LIR-BE TR O T R Wy 55 DL R
Hil i 122 RO | LIR-BEIR L6 SR Y i
FEYIT A C8~C20 MY IEA R ke , 15 48 i R fE 21 43
B —B0 BN IR AR B R L R IR R
Z , FLIRSR: 7 1) Ry AR %) AN T R S A 0 I
(C8~Cl12) ; AR LImFMS A B F DR XF IR
DI R SRR IR R R A S, e v B R
P T RECIRBRBE T R R &
FEIE AR R 1-2 FE2-F R E 2% 2-TP L
S0 A AT UL, g L SRR S 4
BRIGE 1) 5 VRN A5 B R A ARR AR 20 0 A ), O LA H
FEAE— S W RZ ], (H 422 B SC AR v R e 2 ik be
5% BR ) oA s B ARRSR) B A3 AR 4 AN R LA E
FETEBDIAFN , LAV A ], T ] s v B 4 ) AR
BRI EE TR R BeEEOR E2E HRER
IFIEVI R 2 005 1 5 2 A0 G, T R 4 38k
IR AR B ) h R Y C10 ~ C20 1Y IE F8 Bt ke
FIE T AR e 0 TP B A FR, 475 ] LA
3 35 T A BTV A B R RN B LSRR A T AR
B:é}.[ZS.ZN R
22 HFHETI

FH A A T DR B 1 A 2 Hl B A2 U 2 A
PEERMEAEIAL G, F5E, B A
()RR o MU B RA o/ A Mgt 7 Wy v 28 0 S ) 2
HLGHIR 1, 3- T ORESE 4), R BRI
R A e — 2 R0 L Bl T X VR S R A TE
T AT R LD 55 KR £ 4 b RL 5 S IR A R B
Jo S N ST R B, FLR IR T R S
BREFR BR WA T K i, o S A Hh A — 2 R R
e, {HL R Ry SR e ik B8 4 vh IE R e de 3R B e |
Fa ot L B 5 5 8 5 1 W R W R B 1) o] A 38
S FLAEE ELARSE , B LAAT SR v] LA 3o 48 il A ELRREAE 1
PR AT R A E

F T2 TR R P St 2% S, T Bl A R iy d2 il
YA A] , Cavanagh %5 % 4L 3h 45 s 85 rh 5% B8 Y3
MRS E RN DL AT TR, 45 SRR WD (<100
pL) RIMTE 24 h J5 © Jo B A 208 5 SRR R A=

Jei , BYIRFV IR BE 5% B8 W A 20 43 7 R [ 3 R A4 R L
(RIA7 B s ] 25 i 22 5, Dhabbah 253 %953l Al
SeThIMARAE I LRI SR HEb R I R AR % B W B AT
SR H S R) AT 1 X6 EUAIF ST 2 3 0K 2 L P (8]
seai) 52 AR (5 mm) FH R A HEEE TR A Rk, 15
HA SRR, XA [ B R B2 5% B8 R 11F 4 43 1)
TR BLIEAT T 20 B LU, RS 2 BP0l AN S
BRAEL BRG] LIRS 1A SUAF B8 B R] A A
Ve LAY (H 2 A AR B 9 & BRAL £ JE e Fn
B R FRET 4 5 1R A BRI , 5% B W0 10 A A5k
RIS TED EG R AR AR (AL R E B ) B i X — 22
S0 JEL R AT BB SE G AR 5 AR BRI A BTN TEL, 5
HNA]RES 21 A MBS 5 T A0 5% B8 ket i ok B
LA N AL EEE NG S
2.3 BETH

TEAG I K AR B I UE AR 22 2 AR A G
BREEER AW, R T A6 K IR % 2 3 B vh HERR AR
JREXT B AR FAVR B0 25 5 1 T4, VP 2 % R AN
)P A e ] ot TP R AE S R ol A ZE 3 K u
TCI SR A5 K AR SR IR (K RIB B B 2SS
ORIl 48 25 A A RSB 11 15 0 2 S B0 A 2 460 H
BRI 2 5 0R0E 0 155 DL, (R 48 R 22 B0 249 K
JEHVANGS TR A AR Il D ), R A P A R R
BA W S EEIE, VR 5 IR R be 5k B8 W 2 2
KR PARBGERE A FE B — eI ARE A
A7 FE ik 93% DA O AR E B O RIRAR I L T 2R
B (SBR) S AR M5, NIRRT 2 4 R
%, AR X 4 FPORTR] SRR RS G (R 2R
K415 f£il Comfort T20 . [#4¢5 65Y F 51 LI K Hi il
TX61) EIFHIT, 3454 ASTM E1618-19'% il 5
() 15 FPPIMAFAELL 5340 B T v 2 e 1 14
S5 PR UEC IR IRGE =) h PG Hh e 6 B 2R 55 )%
FFFIELL 53, X4 M R be R 4 iR T 2 AR TR
IR BRI, %28 e A R A i v i L —F
Bl AR IR iR B W rh A RRIE A A s e IR S
IR A H BB R 5% B b, T2 9 G dk
20 53 ARG B i 5 YRR ek B A i oxt 1 26 43 ) A
Xof o S A FU AR 22 5 A, DI X 9 3 A Hh o B K
SO, 25 I 1 AR BRI B, A 5 — T 56 TR 4
AT E TR T, Li 250 ISR K
KSR BT I Tk 2E A 5 HR be = M A
SRIR IR FE HH R pei W ] — 3 it i v AT I ) P ek e 3
B YRR S B LA T TS, BB A TR



55 B R A R BRI 36 M E B T S - 405 -

W, BT RABESR B R T T 21 C4 S de, Xf
RIS 2 T K,

YA, AR IR AL T 2R AR I B o 5T
X4 % I SBR IR B IR B 58 B W h AE e 2 R T
PRI M IELL ), (HJ2: SBR e # 5 Hom#k9%
TR BRI B ) B R AE 4 2 SR A A TR] , RS2 24 77
FEVIMES BRI I M 2 5 1R & /b i xRy
FR IR SBRIS02 #ABE 5% B8 4 i 55 45 i SBR
BRIEIR B ) TP TCTE AR AR 2 55 R A oy, T AR
PR AEXT SBR A HEAT X 431400

FET BB B R B, Ak 2 45 K4 J2 52 e b4 A R
B/ m e EE R, W4 GB/T 18294. 5-
2010'7"" J2 ASTM E1618-19" 353l i 45 1iF 20 43 th
EUWNEZ A G iy <M1 i SN NERTIAL DO ST L I
Jin S DA AR TS H o AR B R IR B S R
25 5 P VRIS 35 35 i AT, 3 e e < R S
J5i SBR J5URE Kz il i #E 4T RN ST, & B SBR X%
TS BAE R T4 o T i — 2B WA AR T
A EREA, XX R O & AR M) SBR R AR L
W BT 0 DA B Ak A 25 H AR R F SBR 2K £ )
T - Ot BE R W) (SBS) XA B e % FE
YTk IR 5T, BF 5 45 S R R [R) 2K 206 &
SO BRI ) 0 R e AN [ A R R 20 1 B AN [
fb2# 458 1 SBR 5 SBS (il EIWAF 225, F4h,
TGS FRANER T, TERRE SN T A S A EL R
FEERL, Az B VR R P BR A R R IR A 4y
DR e AT i P 0 3 SR A AE A TS L T, 3 4
W B AR B AT T BT A S XIS 5
SeE A AR PR R EE IR ES IS, O3 — T, 2 axX s
S SRR A bent e AR IR G R R B
TS VR o A 2 & AR B S AR Il dn A
2 JER, PRAM IR AE IR A BB IS (1 5% B v
BESE AR 20 43 B AR 5 £ (e T BRI G EU D) 5
A RV RBE SR B M0 AR HE I R R R 22 5
X — G5 R Eik B ) TP B AR A 45
KA, AR AT REAT H “ BBAPE” BAS R Zs e 54

3 XL

K BRI R A XA RO 248 BT IE 2
FPER OEIR R ST A AR BB R X —
TEAE 28 BRI RS i 2 0 7= LR AR A, DTS2 M Bl 49
FURR L EATEE N A B XA O 4 BF 5T 2
DAFE R 2 R IR T Sy A8 i i 5 XU

S 373 Co-alkylbenzencs
> a [
g 24 C3-alkylbenzenes
§ 13 i ' Ca-alkylt
1
5 0 : LI :‘J\!&_L i UM nAl A
S 13 C3-alkylbenzenes
= 1
S 1.0 bl C2-alkylbenzenes
1
C4-alkylbenzenes
0.5 — "
< 0'0 T T T T T =~ M T
= 104 2 C3-alkylbenzenes
£ 057 C2-alkylbenzenes A C4-alkylbenzenes
2 00 e Doy L panl ol oy
e 15
2 C2-alkylbenzenes
=~ cl —
1.0 4
e 0.5 T
Styrene C3-alky Ca-alkylt
2 00 U | VO Y WS-SR PN v amaves-ves SUUN, U0 |
w 6
S C2-alkylbenzenes
5 44 c2 —
Q
g C3-alkylbenzenes
g 24 Styiene A C4-alkylbenzenes
L — |
ﬁo‘.,W.HA,W.mNé‘WKHMmW.%,MJ
b C2-alkylbenzenes
= 69 d1 —

44 Styrene
’ C3-alkylt C4-alkylbenzenes
23 e T Y
— el M

Ab
=]

/10°
(=)}

C2-alkylbenzenes

C3-alkylbenzenes

41 d2
Styrene
g 2] Caalioyl
km K ol am,
() SR Y GRS Y VA, U | GO NS/ DALY SN SSATT WA

.
< e T
s 3
g 24 el .
E C2-alkylbenzenes Caligh IC4-aJky1benzenes‘
1
2 9 A ALJ\A A Ao A
< R s e e L i el A
‘s 1.0 ) C3-alkylbenzenes
~ e 1
§ C2-alkylbenzenes
§ 0.5+ L C4-alkylbenzenes
E
< 0041
Tg 44 f C2-alkylbenzenes
B
Q
-§ 24 A Styrene C3-alkylbenzenes
| —
=}
< 0= ‘,.H.,‘"‘.,’}A‘J‘,"‘A.‘H.,‘..H,H.‘
3 4 5 6 7 8 9 10

Retention time / min

B 2 RiMRIEERBY BRI B Y R E R R
BB A MR A R A IR I E T i E )
Fig. 2 Extracted ion chromatograms of alkylbenzenes
in combustion residues of gasoline, matrixes,
and matrixes spiked with gasoline!#’

a. combustion residues of gasoline; bl, cl, dl, el, and f.
combustion residues of styrene butadiene rubber (SBR) 1505,
SBR 1401, styrenic block copolymers ( SBS), polybutylene
(PB), and polystyrene (PS), respectively; b2, ¢2, d2, and
e2. combustion residues of SBR 1505, SBR 1401, SBS, PB,
and PS samples loaded with 0.5 mL gasoline. Monitoring ions
of alkylbenzenes: m/z 91, 105, 106, 119, 120, 134.
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