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0 PR O o 2 2T AN R E A M, PR S AP S S A PLE R LA e 2 R W, nTARTE
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fEW Wb, FIF PCA, PCA-HCA, PCA-DA Jyik, RIA§ AR AN ILs SCHHAH X 4y . BFE45RFEW . ATR-
FTIR 45 G465 1 i 2 07 1L 00 W Tls AT PE 4. BUA 7 8 L PRBE . i 0 00 5 AT AR TLs Fh 38 09 Pk

i 105 7 ¥

KEW TSI ANERE s BIR R Ik
FESHES: X928.7

5l

ol

KOG Fe— P BB g B 0 & [ R N A E R
N B i W 72 22 Al o B R . 2015 48, FRIE L& A= 33. 8
T kR, w1 742 AFETS, 1112 A%, HELFHKR
3k 269. 52 TE N R . KK 5 B W B B A (ignitable
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Table 1 Collected experimental samples

No. ILs Origin/Brand Group  No. ILs Origin/Brand Group
1 Gasoline90 Henan Oilfield 31 Solvent oil 2007 Henan Oilfield .
2 Gasoline97* Henan Oilfield 32 Solvent oil 2607 Henan Oilfield v
3 Gasoline70# Qilu Petrochemicals 33 Turbine oil Lanzhou Petrochemical ’
4 Gasoline90* Qilu Petrochemicals 34 Turbine oil Shengli Oilfield \
5 Gasoline93* Shengli Oilfield i 35 Transformer oil Lanzhou Petrochemical ‘
6 Gasoline97# Shengli Oilfield 36 Transformer oil Henan Oilfield M
7 Gasoline90 Lanzhou Petrochemical 37 Rapeseed oil Arowana

8 Gasoline 1 In the case 38 Sunflower seed oil Duoli

9 Gasoline 2 In the case 39 Camellia oil Nafumen

10 Diesel0# Lanzhou Petrochemical 40 Olive oil Baiye

11 Diesel-107 Lanzhou Petrochemical 41 Olive oil Quliweier W
12 Diesel-20% Lanzhou Petrochemical 42 Corn oil Duofuer

13 Diesel-50% Qilu Petrochemicals 43 Corn oil Xiwang

14 Diesel-107 Qilu Petrochemicals 44 Soybean oil Jinlongyu

15 Diesel57 Qilu Petrochemicals 45 Soybean germ oil Sanjiu

16 Diesel207 Qilu Petrochemicals 46 Ethanol SCRC

17 Diesel20* Shengli Oilfield I 47 Acetone SCRC

18 Diesel0# Henan Oilfield 48 Methanol SCRC X
19 Diesel-35% Henan Oilfield 49 Ether SCRC

20 Diesel-50% Henan Oilfield 50 Isopropyl alcohol SCRC

21 Diesell0# Daqing Oilfield 51 Benzene SCRC

22 Diesel20# Daging Oilfield 52 Toluene SCRC X
23 Diesel30% Daqing Oilfield 53 Ethylbenzene SCRC

24 Kerosene Lanzhou Petrochemical 54 N-hexane SCRC

25 Kerosene Qilu Petrochemicals 55 Acetonitrile SCRC !
26 Kerosene Daging Oilfield fi 56 Ethyl acetate SCRC Al
27 Kerosene Shengli Oilfield 57 Trichloromethane SCRC

28 Aviation coal Shengli Oilfield

29 Aviation coal Lanzhou Petrochemical vV

30 Aviation coal Qilu Petrochemicals
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Fig. 1 FTIR spectrum of gasoline, diesel,

kerosene and rapeseed oil
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Table 2 Assignations of the main FTIR bands of ILs

Wavenumber/cm ™! Assignment Functional group or possible compound
3019 vC—H of alkenes and aromatic rings =—C—H (aromatic)
1 500~1 300 oC—H CHj; (alkane) ; C—CH;
1075 »C—OH *
1 000~400 dopp C—H of alkenes and aromatic rings Aromatic —C—H
815 dopp C—H of aromatic rings Aromatic =—C—H
795 dopp p-di-C—H of aromatic rings para-Xylene
768 dopp m-di-C—H of aromatic rings meta-Xylene
741 dopp o-di-C—H of aromatic rings ortho-Xylene
728 dopp Mono-C—H of aromatic rings Toluene
694 dopp Mono-C—H of aromatic rings Toluene
461 C—C—C in plane bending Toluene
y=stretching, §=bending, dopp=out of plane bending, * =no data
P M 0 BB A0 1 742 om AR A
HPREE (—C=0) MYLLAMRRIEMR U, 1160, 1 119 F11 097 a3l M .
em RIS R (— C O I M 4R AR S i, 966 A1 721
i 43 ) 17 2 e T 51 6 4 4 R 50 0 0 o L [ N T
AL 1A E DR RIS 55 HE AR TLs 3 X 2
SYU e L AL SRR L 9 o 8 A 2 £ | T
R LTI 25 SR B (L U (W AT | ﬁk, E:
. W0 2. UBELE 1 136976 em 3 B A 44 E O Mg 2o e
1T HC A R it 7 OR35S L P A R M, AT S B 5 R A g e - M A
ILs 11X 4y, H4PUAD ILs 78 837~400 cm ' F Y2 5, 1L
IR P T X 4 4000 3000 2000 1000
2.2 ILs SRR Wave number/cm™”
b o1 PeA B2 S B B R RS HLI ) FTIR 5

H TR TR ILs Z A A9 22 5, T A BT B Y
21 HNBLE (4 000~400 cm™ ) k4T PCA 238, WK 3(a) .

Fig. 2 FTIR spectrum of diesel, kerosene, aviation

coal, solvent oil and turbine oi
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2.2.2 PCA-HCA

Bl PCA 84y B Ils 174328, B — @&
S, T I WA B ST Ils Z A% 22 5. X PCA b5
HIECHR AT HCA 4347, WK 4,

Bl 4Ca) k4 000~400 e ' BB RSB, i B AT AL,
ILs Ay IR %445 24 PCA-HCA 2P )5 . 4528 ILs A U] B R
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Bl 4(b)y 1 136~976 cm ™ 'yu [ A TE B H B, IR 4
2 PCA-HCA /b Z J5, W B 12 &b, ILs 943 K K
25, B A sk —2, seah . BEah . . AR AL o 5 —
25, mULET I, MU S5 H A Ts 76 1 136~976 cm ' i [l N 22
SR, RIS A S s ERIF R R, 4l
Jp 6 W, HA s, HA =D Tls 45— 9 R, (H M
PLIX 3.
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BoN—2; B M AERE B O 3 I, AT X 4.
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o 50 R AT . 57 AN MM AE 52 A4 IE . 5 A B
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TG BEh . AT W VAR AL AT R
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em” VPTG, MBS A TLs 22 S L, AT X A
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Study on Rapid Screening of Ignitable Liquid by Attenuated Total
Reflection Infrared Spectroscopy
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Abstract As a destructive criminal behavior, arson has brought serious losses to public safety and social stability. Subject to the
destruction of fire and fire fighting behavior, most evidence has become beyond recognition. It brings a great difficulty in deter-
mining the direction of investigation and a fair trial of criminal suspect. The ignitable liquids at fire scenes are important evidence
to judge the case nature. And the types determination is the key point of criminal identification. In this paper, the rapid screen-
ing method of common Ignitable Liquid was established by attenuating total reflection infrared (ATR-FTIR) spectroscopy com-
bined with PCA, HCA and DA. The IR spectra of gasoline, diesel oil, vegetable o0il and oxygenated organic solvents were signif-
icant different and by virtue of this, mutual distinction can be achieved. But there was no significant difference in IR spectra of
diesel, kerosene, aviation kerosene, solvent oil and turbine oil and only by direct comparison can not achieve mutual distinction.
Next, the IR absorption range (1 136~976 cm ') combined with chemometric tools (PCA, PCA-HCA, PCA-DA) was used for
separating aviation kerosene from the remaining four types of ILs. Finally, the infrared absorption peaks in the range of 837~

400 cm™ ! were selected, and the other four kinds of ILs were distinguished by PCA, PCA-HCA and PCA-DA chemometrics

methods. Our experimental results showed that ATR-FTIR can provide sufficient information on ignitable liquids. Combined
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with some chemometrics methods, ATR-FTIR successfully completed the qualitative analysis of common ILs. Once the model is

established, this method becomes convenient and accurate, and can be applied to rapid screening of ILs types.

Keywords Attenuating total reflection infrared spectroscopy; Ignitable liquids; Screening method
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