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Abstract: The identification of accelerant about gasoline and other ignited liquids in
arson has always been a difficult problem in the field of physical evidence identification.
How to avoid “false positive” and “false negative” results is a key issue. To study the
interference of diene rubber on gasoline identification from two aspects of “false posi-
tives” and “false negatives”, and to explore its degree when gasoline was mixed with
diene rubber in different proportions, the combustion residues obtained from cis-

polybutadiene rubber, isobutylene isoprene rubber and styrene butadiene rubber after
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loading different amounts of gasoline were compared using gas chromatography-mass
spectrometry (GC-MS). The results showed that alkanes, alkenes/cycloalkanes, aro-
matic-alkylbenzenes, homologs of indenes and indanes, alkylnaphthalenes and polycyclic
aromatic hydrocarbons were detected in the combustion residues of the three kinds of
diene rubber samples before and after gasoline loading, which was consistent with gaso-
line in terms of the characteristic components categories and had strong interference with
gasoline identification. After loading 0. 05 mL and 0. 1 mL gasoline respectively into 5 g
rubber sample, there was no significant changes in the characteristic components of
cycloalkanes/alkenes, alkylnaphthalenes, and polycyclic aromatic hydrocarbons in the
rubber combustion residues. The number and relative peak area ratio of characteristic
peaks corresponding to aromatic-alkylbenzenes, homologs of indenes and indanes
changed to different degrees, while the changes of alkylbenzenes were more representa-
tive. Loading gasoline or not had little effect on the ratio of the characteristic peaks of
C2 benzene components in the combustion residues of cis-polybutadiene rubber. The
ratio among three characteristic peaks of C2 benzene components in the combustion
residues of isobutylene isoprene rubber and styrene butadiene rubber samples changed
significantly when the gasoline loading amount reached 0. 1 mL. This study can provide
important references for the gasoline identification when there is a presence of diene
rubber matrix in practical work.

Key words: diene rubber; false positive; false negative; combustion residues; gas chro-

a4t

matography-mass spectrometry (GC-MS) ; evidence identification

TR A5 T R TR 1 G 36 6 S e 0 E BRI
JBCK G T 1 S L AR A 2% 1 K S 3R 85 T
AE- S BB PH 7 sl R BA M 25 5 . R BH PR 45
il il s B0 Ut YRal 7/ TSI S U o N
R B0 v 2 A7 T U0 B R R A SRR AR 44
{75 56 7 N B IR LA K b o A7 AR P s 1B R
P74k S0 8 ok b AE AE B R R H T 3k R
A/ BB 14 T P CHRe 51 S 4l 7 3 i v 32
bR OR | RU T NDIRRIN & M AE = R N DR S 1
OGS A BRI 410015 5 Bl 55 T B0

BT ok 3 19 SEHE TR 0 2 RE P HEBR R
B8 /ISR =) B R G B 4 SR — TR
FEMME R — BB RE TR R A R IS TR )
B4 30 s BLER 22 55 Y R ) A SRR A 2 4 b
TR B R T 5D R
FLAE 2000 4R, Lentini 48-% g £ 8 K H ™
Aty T SR R S R T Y R e g R M 4 R
T S 7 R A3 AL AR B D R AR A A
FT DR A B0 & S BB 45 R . A A
— KA ML 4y FRORE )2 BT Tl A

A5 77 T FRRBE /B 7 MRS K 5% B B B BRI
PR 30 % 8 HoA — i T 4R A o
b AR TR X AR A I A B M S R Y
PO IF LT R AR A B 25 %)
SPEAT T AW IR R BT AR AR 1Y
BN Z ——— R LIS B T o5 —
FLRT U AN FROE (AR b 1 7 T R 2 A
BRI 3R A A 07 A S 2R 1 oy« HAFAE 20 K
Gy 4 5 7 A R T

o5 —J7 I P AR AR KRR B B S i K
UG 56 268 R A 5 2R & R o P A A 2D e 99
BEIK B ) TRk BURR BE /A 7 ) S o s
HoAE 3 PR R PR AR 2 0 B S R ) B
AL . H T Dhabbah S5 #5875
T X AR 58 5 B O R0 R TR S BT SR
HEE O W 5 (0.1.2.3 mL) VR 5 s
AR R 5% B 0 » e BRI N 8 D 2 mL i O
MBS T G T PR R BRI A A HO
XF 5 JEE R s (HL K — T 58 X P A R AR
BIR Ay 1 5 A8 45 20 M7 O ik i S R AR R R I S
% I R 0 A 1 A B gk B W R o) /Y R



5514

AR ERAT S - RSB R e Bk B WU K37 T A B 2 E Y TR 123

R,

FET O AR SEI YRR 3 A R AR AR 3
PRI 5T, R F AR B35 - BT 3 (GC-MS) 43 #7 i 2%
ARG R R R. BT D Bt
e UL RAR IR SR K S ORI TR R A 5
Y E PR R T 2) IR S R AR
PAAS ] b 813 45 B5F 7 R B % B0 40 DA SRy S92 B
AR A AE 07 AR 5 T B 3k AR B e SR
PRALFRIS L RF3) HE— A IN R A A
TP VA 36 % 1 RE A

1 KBEHS
L1 FEMR MHRS5EH

Agilent 7890B-5077B S AH 0, 1% J5i 1% Bk A A
K E Agilent A A P2 i, Bl A Agilent Masshunter
Navigator B. 80. 00 %t /0 #7144 .

JIEET RS (BR i T M A B0 T R
JE CTIR 1571 fhy 7 T4 A1 Ab o Jt I — M 45 180D
THRBRE(SBR 1502E. AR ZM T &
JD = L A il R AR A A PR W) 3 bR Ay
O3 AP R OB 5 Al T T KU AL 2 i
FIBFECA BRA w7
1.2 HFmaES5HE

SIS g T AR T R T AR AR
JE, B B R S 2 mm B9 R, BT 40
ml FBEZE L MLN . 255 % 18 K 3% 52 bR i B0 Fl
SR AT RHR A L B 0. 05,0, 1 mL 1R N ¥
A P B T 4% 0 ] 1) AR KRR i om
4 0.0.05.0. 1 mL 92 # 353l . K58 R HK L Fr A
SRIBIOF R A R IR G R H MR B Y.
BIA 20 mL IE C b6 25 U be 5k B3 ) . 75 Ik 5
2 min, i &, B AR L W45 2 0.5 mL, JEAE
ivRIIl8

WK I8 S 55 253 A R[] A O B 3 ol XL A%
PE T JEAT 5 LLE S R 8 3 T 0 A58 7 W) 7 A 5
M) 5 kg IR 52 90 25 R ) ] S B AR R D
3.

1.3 XIE&EH

1.3.1 @5 HP-5MS 13 B 414 @i
FE(30 mX0. 25 mm X 0. 25 pm); THEFEF )
ATREE 50 C L34 4F 2 min, A 10 C/min J| &
150 C /% %F 2 min, P4 6 °C/min F} & 186 C,
{E 1R 2 min, L 4 °C/min 7+ £ 260 “C,{H{E2 min;

A (He) ik 1 mL/min, JE5# 2. 4 kPa, gE#f
1 pls 0yl 5 ¢ 153 R R B [E] 3 min,
1.3.2 JFug &Mt mr&EEDE F# BT
e/ 70 eV B FIRIEE 230 °C;GC/MS #:.0
T 280 °C L PUBRAFIRLEE 150 “Csiif s 1.5 Vs
S ETEE m/2 40~500,
1.4 R5ERAE

{§i | Agilent Masshunter Navigator B. 80. 00
BRAE 23 M7 S8 1 U (0 33 181 CTTC) AR MRS
3% B CEIC) , be X A 5 3 1B 5 b ik 3% %
NIST14. L RGIRFAE 4L 53 3 2 5 AH K pr ol ™
B SCHRE AT SR be sk B8 1 43 BT I 25

2 #REiFie
2.1 MREBYEEFREEENLESH

SR BIEFE VRIS U AR AR e Bk BR ) e
fIE 20 43 19 52 ) ) 5 3 o T 4R R Y Ok
I L ORI T AR L T AR B R T AR AR B
BRBE T2 o3 2k 0. 05.0. 1 mL 35 M IR & A b2
JITAS (488 66 5% BR W s 1 i B AT 4 BT, 4
RoRnTHE L,

B1 e a 20 0T AR 43 2k 0.,0. 05,
0.1 mL 5 #E B8 J5 BT 15 1 J be 3% /1 9 TIC
P 5T A5 B A I 28 0 T S A5 1 R e ik B
Py R A AR — B0, R P TERT 22 min;
MM R i AR B 0. 1 mL B REAE 2 43 AH XF
FEREE T b AN T AR 3Nk o,
0.05.0. 1 mL J5 il #A B J5 BT 15 1 8 B2 5k B2 )
TIC [, T He AR e B 08 58 B 1) R AE 20 43 8 1
P BE AR RRAE A A B BEAE HT 22 min; fin 28
VI E AT 10 min P I 47 AE 06 AR X 3 B KR
T RRAE 0 22 a) A X 04 T R L 4] BB
AL 2R 18 min A2 47 22 min J5 LY
— AR X T R R K U 88 Sy AR I R AN
BT HARERAE 4 2. ¢ 41 T 26452 1843 9
# 0.0.05.0. 1 mL 7yl BR B8 J5 T 15 1 128 e 5%
B TIC I, T R AR B A i 8000 J5 19 1 i
8 0 5 0 2875 T AR — 2 H R T R e
A T FERRAE WA P AERT 22 min, A ET
10 min P 4FAE U6 22 [ 14 AH 6T e T B EL 431 2% 1k
B,

FE 3 Fh AR B RE Sl BB R FOTE G v
BRBE o T A5 1 A B % B8 1 i B RE A b AR 2



it i 2 4

W12

124
6XlO5
al
3
0 MMMWWM
SXIO5
a2
4
Ol T TR T O P Y S SV VTP SO
lww
a3
0.5 I
| [k L b e
o AW b o
6XlO5
bl
3
0 I lxM
x10°
2 b2
2
g : M@u\*‘m
2
= 0 ..Ilh-l
x10°
2 b3
1 MMM
ol
x10°
Wk cl
I“u‘ “‘W
x10°
c2
0.5
0 ‘H&MWMWMM#M
8x105
c3
4
o HMI:JWWW

#/min

B 1 T AL (al,a2,a3) T EH#EL (b1,b2,b3)F0
TEBE (e1,c2,¢3)F A1 ME 0.0.05.0. 1 mL
AHEENRRERBYEEFREIEE
Fig.1 Total ion chromatograms of combustion
residues after loading 0, 0. 05, 0.1 mL gasoline
respectively for cis-polybutadiene rubber (al,a2,a3),
isobutylene isoprene rubber (bl,b2,b3)

and styrene butadiene rubber (cl,c2,c3)
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Fig. 2 Extraction ion chromatograms of alkanes (al-c3) and cycloalkanes/alkenes (al’-c3")

in the combustion residues after loading 0, 0. 05, 0. 1 mL gasoline respectively

for cis-polybutadiene rubber (a), isobutylene isoprene rubber (b) and styrene butadiene rubber (c)
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Fig.3 Extraction ion chromatograms of aromatic-alkylbenzenes (al-c3) and homologues

of indenes and indanes (al’-c3’) in the combustion residues after loading 0, 0. 05,

0.1 mL gasoline respectively for cis-polybutadiene rubber (a),

isobutylene isoprene rubber (b) and styrene butadiene rubber (c)
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Table 1 Proportion of relative peak areas of C2 benzene components in combustion residues obtained
from gasoline and three kinds of diene rubbers loaded with different volumes of gasoline
A X 06 TG ARUBIT 7 L 81 R X s v AR 22)
BE o Proportion of relative peak area (RSD)/%
Sample Compound fii 0 mL il fi1 0. 05 mL i fiT 0.1 mL ¥l
Add 0 mL gasoline Add 0. 05 mL gasoline Add 0. 1 mL gasoline

Rl LHEH 0.22(0.01) ) —

Xt /] — B 2K 0. 58(0.02) ) )
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Comparison of the relative peak area proportion of C2 benzene components in combustion residues obtained

from gasoline and cis-polybutadiene rubber (a), isobutylene isoprene rubber (b),

styrene butadiene rubber (c) loaded with different gasoline amounts
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