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Y TE 8 min~16 min £ B A 8] Y [ P BE X546
ZE5(RT 4 9. 50 min) , HEEZE (W AP R. T. 73 5 K
11.49 min, 11. 23 min), — 1 & 28 (R. T. 4 4l
12.73 min,12. 95 min, 13. 12 min, 13. 33 min), fll
=W ZE(R.T. 209 K 15. 13 min, 15. 57 min,
15. 87 min) , Ifif B 7 FA i F2 B A9 0 KL #E 40 kW/m” |
Z 10 min B (E 5a4, B 5A4) , I BEZE R = H &
ZRW e HELLRE

XF T T AR - PEB AR PR S 58 B2 R (20 kW/m”
5 min) A S T RE LA T RE115% B 4 b [FRE RE S AG Hh 28
FHEEZEA L 25, 1m0 T HEI1C20 kW/m’*, 5 min) H1Jf
AR 2SO R AR A A H Y R A7
PETH 2 10 min, BFP T NE A5 0 5% B8 400k 141 1y e 4
YirAs 22 H % 8 T 24 1 5 R O PO B 2 40 kW/m?
I, B2 B K 5 min A1 10 min TR TG T 32 8B 4
g = i BT RRAIS , FR L 28R L 2R A A Bk s TR
I #£ 52 BT 10 min B A9 35 AT 32 B ik, 328

KK . mn] LUE Y 7R B 30 57 ke 2 L e T
T ST ARBE B T PO B L T IR AR I O 3

3 &g

8 2o X5k AN [R] g 25 1F T ST ARUBER Tl AR 14
VB TR R 2 B R AR VR 2R BB T R 2 4
YOS U AT 08 FE 0 M SR ST T A A (] 4 S A
152 BT 1 Aol AR e A i 3 B 0 v 4 207 A R A
L FEXH A T Ol . A5 RAE

DATBRIEKRE P b A na + =k +
B N AV ST s e ST aVAN S B F > 9 G AP ST o3
Kt e 28 e+ —He L+ Tke - Eke s /TR
BB WA T AR B B R A RE A th C2 KL C3 K
T Ca 45 b 2 DR SIS 21 5 AR A 50 B2 0K 19 1 2
TREAS R T O R 2R R A
F R ZR 45 0 R AL 1 X 1 B9 A 56 48 R AP TE
R B E" .



74 X% #H%  FIRE SAFETY SCIENCE

% 32K% 24

Abundance
2x10° 7
9x10"4 .

0 8 — LW " N
1x10°7
5%10" 1

0 SN LV WY W bmerian WS LAV
2x10* 3
1x10* 1

0 : ; ; ; . : , : .

4 S
2x10 wh
8x10° 1

O 8 T T T T T T 1 ]
8x10*7
4x10*1 | Aﬁ o
0 S oW At A A L W
sqpr® 9 10 11213 14 15 16

| (A2)
3x10° | |

0 RSN RSPV (1 IOV ol [T 8, LG W N LIV VN

1

met8 9 o112 131 1?A3)16
o Y

ol b M U buinn
gt 9 10 1112703 1415 06

(A4)

2x10* 1 h
0 ‘ | : N - e : .
8 9 10 11 12 13 14 15 16

Retention time/Mins

Abundance
1x10°7

5x10° ﬂ
0 : :
4x10°

2x10°1 i
0 a“'\‘l- o ol
2x103-8
8x10% 1
0 ; i ALl g

3 _
2x10 (b4)
8x107

0 8 T T T T T T T 1
5%10° 7 (B1)
3x10° 7 “

0
3x10°3
1x10° ||

0 Il Ul AW
R 11 12
5x107 7 , (B3)
3%10° H

1 b
0 Jeton e Mt St
wiprd 9 10 1T 1213 14 15 16
1x10* }

O+
—_
(=)

(B4)

8 9 10 11 12 13 14 15 16
Retention time/Mins

Bs5s STIXEBY @ . &§TIERENWD. THEIZBYMMTHELXEY B ERERSHEE 20 kW/m’ (1.2)
0 40 kW/m? (3.4), AT 5 min(1.3) 10 minC HEBFTHERBYRAR ST RERNETR
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Research on the influence of pyrolysis condition on the interference
of typical heteroatom rubber to fire debris analysis

QIAN Peiwen', ZHANG Qiangian', LIQIU Fanzi', ZHANG Guannan?®,
JIN Jing', JIANG Yuhang', SUN Zhenwen”

(1. Chinese People’s Police University, Langfang 065000, Chinaj

(2. Institute of Forensic Science, Ministry of Public Security, Beijing 100038, China)

Abstract: It is of great theoretical and practical significance to study matrix interference on fire debris analysis at fire scenes.
According to the previous results of our group, it is known that olefin rubber caused remarkable interference on gasoline
identification. To further explore the influence of heteroatoms on rubber interference on gasoline identification, neoprene rubber
and NBR (nitrile butadiene rubber) rubber were selected and the corresponding pyrolysis/combustion residues under different
radiation intensities were prepared via cone calorimeter to stimulate fire scenes. Combined with combustion chemistry theory,
the interference on gasoline identifications through gas chromatography mass spectrometry was analyzed based on the results of
alkanes, alkylbenzenes, indanes and condensed ring aromatics in the residues. The characteristic compounds, including
undecane, tridecane, pentadecane, toluene, C2-alkylbenzenes, C3-alkylbenzenes, C4-alkylbenzenes, indane. methylindane,
dimethylindene, ethylindane, naphthalene, methylnaphthalene and dimethylnaphthalene, can be detected in both residues of
neoprene rubber and NBR rubber, which caused nonnegligible interference of false positive’ interference on gasoline residue,
With the increase of pyrolysis degree, the alkylbenzenes in neoprene rubber and NBR rubber residues remained stable, while it
became rather hard to extract indanes and condensed ring aromatics in the residues then. Moreover, the presence of heteroatom
components is easy to substitute with alkanes, benzene and their homologues, and finally generate pyrolysis products
containing heteroatom, which can be used as the basis for determining the existence of heteroatom rubber. Through the study
of the interference from neoprene rubber and NBR rubber on gasoline identifications under different pyrolysis degrees, the
study herein provided important references for analyzing matrix interference and eliminating matrix interference from the typical
heteroatom rubbers.

Keywords: Combustion residues; Ignitable liquid identification; Matrix interference; Heteroatom rubber; Pyrolysis degree



