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Fig.1 Chemical structure and numbering of the carbon skeleton of fluorene ( F)
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Table 1 The elementary geochemical parameters in biodegraded oil samples
Hfir ¥ fi/m [=¥id HEE R G228/ m”iﬂﬁ CofCrrag Cyo0PBhE L
g-cn® /mPa-s (228+22R) fRf#K 1% /(Pr+Ph) {7 4% 5
7443-98-560  1664.61700  Es; 0910 423 0.57 0.25 48.25 1.05 1
443-94-662 16851716 Es; 0916 610 0.58 0.25 48.32 1.22 2
90 1738.91707.9 Egy; 0917 692 0.58 0.24 45.50 1.36 2
w116 1807.+1802  Es; 0.925 1225 0.58 0.19 47.81 2.47 3
468 2206.52216.5 Es; 0.926 1277 0.57 0.23 47,50 1.42 3
80 1828.11860.1 Esy 0.927 1421 0.58 0.23 44 .88 1.45 3
88 1399-1357 Es; 0930 1702 0.58 0.21 49.61 2,72 3
37-19-570 1810-1794  Eg;,, 0943 5292 0.59 0.31 48.62 2.90 3
#443-95-160 135571386 Es;,, 0.952 11280 0.57 0.21 50.75 9.89 4
7%43-91-158 1375.21387.6 Eg;,, 0.953 13600 0.59 0.20 49.84 7.48 4
482 1385.81362.9 Es; 0.967 30331 0.57 0.29 4921 16.67 5
37 1620.181689.97 Es,,, 0.978 44240 0.57 0.38 52.01 67

20°C )
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Fig.2 The total ion current chromatograms from GC—MS

analysis of some samples of biodegraded oil
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60°C  150°C 8°C /min 150°C  320°C .
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280°C 1.4 ml/min
50 ~550 amu,
70 eV 230°C.
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Influence of Biodegradation on the Compositional Characteristics of Fluorene
Dibenzofuran and Dibenzothiophene and Their Methyl Homologues
in Crude Oils from the Liaohe Basin

ZHAN Zhao-wen BAO Jianping ZHU Cui-shan YUAN Li XU Wen SHI Yang

( Key Laboratory of Oil & Gas Resource and Exploration Technology Ministry of Education Geochemistry Department
Yangtze University Jingzhou Hubei 434023)

Abstract The concentrations and the relative proportions of fluorene dibenzofuran and dibenzothiophene and their
methyl homologues( Fs OFs and SFs) in a series of crude oils with different degrees of biodegradation from the Liaohe
basin have been quantified and studied by GC—MS. The results show that fluorene dibenzofuran and dibenzothio—
phene and their methyl homologuesare sensitive to biodegradation influence. In slightly biodegraded oils the concen—
trations of fluorene dibenzofuran and dibenzothiophene without alkyl side chain decreased at almost similar rate but
their relative proportions could remain constant and could be used as depositional environment indicator. In moderate
or severely biodegraded oils because of the variation of their ability to resistant biodegradation their relative propor—
tions have been altered and lost their original geochemical significance. However as for their methyl homologues the
ability to resist biodegradation of methyl dibenzothiophene is more than methyl fluorene and methyl dibenzofuran re—
sulting in differently biodegraded rate their relative proportions varied from slightly to severely biodegraded oils and
could not be used to indicate the features of depositional environment. Although the concentrations of Fs OFs and SFs
in differently biodegraded oils were decreased during biodegradation their rates differed significantly their relative
proportions varied with biodegradation all time. Therefore for biodegraded oils the cautions should be taken when
their relative proportions of Fs OFs and SFs are used to determine the depositional environment.

Key words biodegradation; fluorene; dibenzofuran and dibenzothiophene; crude oil; Liaohe basin



