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Evaluation on Biodegradability of Hydrocarbon Biomarkers in Two Crude Oils

Under Laboratory Conditions
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(1. College of Chemistry and Chemical Engineering Ocean University of China Qingdao 266100 China; 2. Key Laboratory of Marine
Chemistry Theory and Technology Ministry of Education Ocean University of China Qingdao 266100 China; 3. China Offshore
Environmental Service Ltd. Tianjin 300452 China)

Abstract: Biodegradabilities of several hydrocarbon biomarker groups including isoprene hopanes and steranes in a medium-crude oil
BZ34-4 and a heavy—crude oil SZ36- from offshore were determined under laboratory conditions. The results of GC-MS analysis
showed that isoprene biomarkers such as pristane and phytane in both crude oils degraded obviously in 60-day experiment period. The
degradation ratios of pristane and phytane in the medium-crude oil BZ34- reached 20.2% and 15.0% respectively; while those in
the heavy—crude oil SZ36- reached 95.6% and 75.4% respectively. Pristane and phytane in the heavy-crude oil SZ36-1 were
degraded in the early period of biodegradation but these two biomarkers in the medium-crude oil BZ34-4 were degraded in middle and
late biodegradation phases. However hopanes and steranes in the both oils were not biodegraded obviously during the whole period.
These results indicated that pristane and phytane could be used to evaluate bioremediation efficiency in the early biodegradation phase
for light or medium oils while hopanes and steranes could be used to evaluate bioremediation efficiency within the whole given
experiment process.
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Table 1~ Primary physical and chemical properties of two crude oils
BZ344 57364
(20°C) /kg*m™ 8. 934 x 10? 9. 589 x 10?
APL 26.9 15.6
/C 27 -2
(50°C) /mm?+s ™! 24.16 50. 21
1% 0. 80 0.31
/% 14.57 2.78
/% 19.79 21.44
/% 1. 54 1.95
1% 0.22 0.23
1.1.3 ’
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Table 2 Comparison of diagnostic biomarker ratios of two crude oils at the different biodegradation stages
BZ344 S7364
0 20 60 0 20 60
Cy; /Pr 3.27 2.46 0.22 0.69 0.79 0.00
C,g/Ph 3.37 2.80 0.31 0.58 0.70 0.00
Pr/Ph 0.95 1.02 0.79 0.78 0.71 0.13
Cyy /Coy 1.48 1.61 1.46 1.45 1.46 1.46
Ts/Tm 1.67 1.63 1.70 0.73 0.73 0.74
G /Cy 0.33 0.33 0.32 0.46 0.46 0.44
G5 (5) /€5 (R) 1.29 1.30 1.32 1.25 1.25 1.29
C3, (S) /C3, (R) 1.33 1.33 1.37 1.22 1.24 1.36
€35 (8) /G55 (R) 1.40 1.37 1.38 1.36 1.37 1.43
G, (8) /€5, (R) 1.70 1.65 1.70 1.12 1.08 1.02
2 (C5,C3,) /1G5 1.70 1.65 1.70 1.12 1.08 1.02
Cy0B8/Ch 038 1.30 1.29 1.34 0.93 0.94 1.06
Car 3B/ (Cy7 088 + Coy i + Cyy afB) 0.44 0.43 0.44 0.37 0.37 0.40
CosafB/ (Crra3B + CogaffB + CrofB) 0.23 0.23 0.24 0.24 0.24 0.22
CroaBB/(CyrafB + CogafB + Cyrya3B) 0.33 0.34 0.33 0.39 0.39 0.38
13.16 12.93 13.40 11.24 11.28 11.58
RSD /% 1.47 1.63
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