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Fig 1 Raman spectra of jet fuels (a) and 0% diesel (b) for 7 measurements. (cps: counts per second, same below)
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Fig 3 Raman spectra of different oil samples ‘
a: 937 petrol; b: 977 petrol; ¢: Jet fuel; ’ °
d: 0% diesel; e: Lubricating oil; f: 5% diesel ’ ’
Table 1 Raman spectral bands and assignments °
for fuels!’: 3¢ ’ ’
Jem ™! ’
1 551 C—C(CH;CH3) ’ ’
2 737 o
3 769 C—-C-C 2.3 2
4 893 937 97% ,
5 1003 D) (7, 13] ]
6 1030 c—C (13
7 1204~1244 rlc—c (2] 93°
8 1301 CH, [13. 14, 16] ’ﬁ o
9 1380 ) [13. 14] 97 7 ’
10 1447 CH, (72131416 1606 em™
11 1590~1 610 C=C [13. ]6]( )[7] ° 4 . 763 1 450 cmf' B 97#
12 2855~2940 C—C(CH.CHj) CH,CH; (13, 16] 93% ; .977
13 3100 L16] —E
§ 12 I 93° petroleum
z [ 97" petroleum
23 E
s 8
.3 5
[13, 14] k=
b o E
231 E
o
’ 725 782 1030 1380 1 606
B 3, s Raman shift/em™'
[14] - > . . . .
" 1(551 em™ ") CH,CH; Fig 4 Raman signal ratio of different types of petrols

; 2(737 em™')



1 135
s 725 em ', 782 1001 cm ! s
o , 977 s
o 2.4
. ’ .
. 5% 0¥ , 5% . ,
9 o O# ’ A} N
b 9 ( 2) b o
992 ¢m!
b @® T 500 cps (b)
1 000 cps - \
4 cm-
2 - & 785 cm’! 4
E /- 1 = 725 cm™!
B Z | o .
2 g2 | =N
£l A 3 - 1
g g
g . & M ___J)\_/\,__
é w&_{: 5 ’M 2
A i N N
T
0 1 000 2000 3000 700 " 1000 1100
Raman shift/cm™! Raman shift/cm™!
992 cm™! @
d (c) 1003 em”! 4
W T a
& 1 000 cps o
3 2 l[l 000 cps
£ Z
g g . 785em’!
E 3 é 725 cm
2 1 * e 1
/A'L{ 2
- et WS
S(IJU 1 SUU 2 ISUU 3 300 700 v 1 OIOO 1 IIDD
Raman shift/cm™! Raman shift/cm™!
Fig 5 Raman spectra of different petrols obtained from five gas stations: (a.b) 93* petrol and (c.d) 977 petrol
5 937 5(a) 5 . 2 3 s
(b) o , 2 5 . . . 4
9 o 1 4 b b
, 600~1 200 cm ™! R , R . 992
5(bh) . 4 992 cm ! cm ! , 4
1003 cm ™! , 992 cm ! . 97% , .
, 3100 cm ™! 4
o , 4 93*% 3
o 8 9
o , 3 6
937 s 4 . 3 s 9 o
93: * 9 N A A
4 97+ s

5(c)  5(d) , 1 o



136

785 1 064 nm s

References
[1] Huang Y, Jiang Z, Zeng J, et al. Environ Monit Assess, 2011, 176 517
[2] Wang Z, Fingas M. J. Chromatogr, A, 1997, 774 51.
[3] Barry K L. Anal. Chem., 1995, 67. 3846.
[ 47 Christensen ] H, Hansen A B, Mortensen J, et al. Anal. Chem. , 2005, 77 2210.
[ 5] FENG Wei-wei, WANG Rui, SUN Pei-yan, et al. ( s s . ). Spectroscopy and Spectral Analysis(
), 2011, 31(5): 1168.
[ 6] Hossein A, Thomas E, Bettina S. Environ Foren, 2003, 4. 25.
[ 7] Wayne S, Stuart F. Proc of SPIE, 2006, 6377: 63770E1.
[ 8] Wang Z, Fingas M, Lambert P, et al. J. Chromatogr. A, 2004, 1038; 201.
[97] Kelly]J]J, Callis ] B. Anal. Chem., 1990, 62 1444,
[10] WU Lin, OUYANG Zhao-hui, CAO Shu-chao, et al( , , , ). The Journal of Light Scattering(
2005, 17(2). 180.
[11] Chen L X, Choo J. Electrophoresis, 2008, 29. 1815.
[127 LU Minggang, LU Xiao-hu( s ). General Introduction to New Methods in Molecular Spectroscopy Analysis(
). Heifei: University of Science and Technology of China Press( : ). 1993.
[13] Michaelian K H, Hall R H, Bulmer J T. Spectrochimica Acta Part A, 2003, 59; 2971.
[14] Jager M J. McClintic D P, Tilotta D C. Appl. Spectrosc. , 2000, 54(11): 373A.
[15] Lefevre T, Paquet-Mercier F, Lesage S, et al. Vib. Spectrosc. , 2009, 51: 136.
[16] Michaelian K H, Hall R H, Bulmer J T. Spectrochimica Acta Part A, 2003, 59; 811.

Preliminary Study on Identification of Oil Products Using Laser-Raman

Fingerprint Spectrum
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Abstract
paring with the Raman shifts and relative Raman intensity ratios of the main fingerprint peaks, different kinds of oil products
were identified successfully. Furthermore, the Raman spectra of the same type of petroleum products obtained from different pri-
vate gas stations were measured and the petroleum qualities were detected. The favorable results were obtained in both oil identi-

fication and quality test. The present work provides a feasible method for quick, sensitive and nondestructive identification of oil

products.
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Laser-Raman spectroscopy technology was used for measuring and analyzing properties of oil products. Through com-



