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Table 1 FTIR bands of asphaltenes and resins
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1191( ) 1190( ) Ye¢ oo R;—0—R,
1030( ) 1.040( ) Ve—o, W R—OH, Ar—O0—R, RCH>—NH,
867( ), 811( ) 865( ), 811( ) Yeu s
722( ) 745( ), T21( ) Pen, —CH, —
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Table 2 Characteristic peak wavelengths of UV-spectra and synchronous fluorescence spectra of pure aromatics
Model compounds Structure of compounds Number of rings  Amax/nm/UV Amax/nm/SFS
Naphthalene 2% 2 220 321
Anthracene i 3 250 378
Phenanthrene 3E QGQ 3 250 352
CH:
9-methyl anthracene9- i 3£ & N 3 257

ACC
2, 3-benzanthracene2, 3-% 3 & OOOO 4 278 473
1,2-benzanthracenel , 2-% 3 & ““ 4 287~291 386
Chrysene Jii OOOQ 4 286~290 374
Pyrene £ “ 4 332~338 365

(2
Y

Pentacene 3 L % O‘OOO 5 308

0
D

1,2-benzpyrenel , 2- %37 O 329~334 404
3,4-benzpyrene3,4- K& OO‘O‘ 5 382~388
Perylene — 2% % (3B O?“ 5 406 438
14 2.0
%8
1.2
1.51
1.0
0.8 é 1.01
0s i
0.51
0.4
0.2 01
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250 300 350 400 450 Wavelengt.h/nm
Wavelength/nm Fig. 4 UV spectrum of resin

Fig. 3 UV spectrum of asphaltene
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Fig 8 Potential structure model of asphaltene
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Study on Components in Shengli Viscous Crude Oil by FTIR and UV Vis
Spectroscopy

GUAN Rurling, ZHU Hong"
Institute of Chemistry, School of Science, Beijing Jiaotong University, Beijing 100044, China

Abstract T he asphaltenes and resins in the Shengli viscous crude oil were studied by FT IR, UV-Vis spectrophotometry and
synchronous fluorescence spectrometry in order to find out the polarity and the distribution of the number of the aromatic ring in
the asphaltenes and resins. The results of FT IR spectrum showed that the molecules of the asphaltene and resin include hydrox
y, amido, carboxyl and carbonyl, allof which can make up hydrogen bonds. T his accounts for that there is the strong hydrongen
bond interaction betw een the molecules of asphaltenes and those of resins. The structures of resins and asphalt enes were studied
by synthetic analysis of the UV absorption spectrum and synchronous fluorescence spectrometry of asphaltenes and resins and by
comparison with the model compounds. The results show that the aromatic sheet is the basic unit of the asphaltene and resin.
The structures of resins and asphaltenes have similarity. The conjugated aromatic rings in the unit sheet are generally three rings
and four rings, whose connection is linear order, namely cata-condenesed. The difference between asphaltenes and resins is that
resins have generally less than five aromatic rings in conjugated aromatic unit, while asphaltenes have more than five aromatic
rings. The asphaltenes have more conjugated aromatic units than the resins and their aromatic rings are plane order, namely per+

condensed approximate structure model for resins and asphaltenes was obtained by experiment.
Keywords Heavy oil; Asphaltene; Resin; IR spectrum; UV-Vis spectrum
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