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Table 1 Components of residual petroleum in polluted soil 015%~0.5%,

by Soxhlet extraction and column-chromatography
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Fig. 2 Electron microscope pictures of degrading bacteria in polluted soil
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Table 2 Variations of degrading bacterium cells ,
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4 1.33X10° 1.00X105 7.67X10% 4.00X10° 5.00X 106
70 50
40.00 ’ '
2 3000
g
S 20,00
H :
10,00 (1] , . -
0.00 . . . . | @ ANk PAHs[]J]. — )
0 5 10 15 20 25 30 35 40 2001, 26(1); 83—8&7.
i QI SH, SHENGGY, FUJ M, et al. PAHs in aero-
3 sols at Dinghushan natural protection zone [ J]. Earth
Fig. 3 Variations of dehydrogenas activity of degrading Science — Journal of China University of Geosciences,
bacteria 2001, 26(1). 83—487.
[2] .
’ .S/Y 5119 [S].
’ ,1995.
’ 3 Standards of oil and gas industry of People's Republic of
, ! China. Analysis method of column chromatography of
, soluble organic compounds and crude oil family composi-
4 2 .3 , tion in rock. S/Y 5119 [S]. Chinese National Petroleum
R Cooperation, 1995.
, [3] , , s .
(. — ,
’ | 2000, 25(5): 493—498.
LID Y, ZHONG Z S, KONG H, et al. Microcosm
’ ’ study of benzene degradation on nitrate reducing condi-
tions [ J]. Earth Science — Journal of China University
of Geosciences, 2000, 25(5): 493—498.
1 [4] : : .
[Jl —
) ,2001, 26(3): 304—308.
. , 60% ~ GUO HM, WANG Y X, CHEN Y L, et al. Geochem-
70% , . ’ ical indicators of organic contamination in groundwater:
a case study in Henan oilfield [ J]. Earth Science —
90 d . ’ Journal of China University of Geosciences, 2001, 26
20%. (3): 304—308.
’ [5] Randall ] D, Hemmingsen R B. Evaluation of mineral
Agar plates for the enumeration of hydrocarbon-degrad-
. (Xan- ing bacteria [ J]. Journal of Microbiologica Methods,

thonmonas) . (Bacillus)

1994, 20. 103—113.



185

[6] Schnurer J, Rosswall T. Flourescein diacetate hydroly-
sis as a measure of total microbial activity in soil and lit-
ter [J]. Applied and Environmental Microbiology,
1982. 1256—1261.

[7] Federle T W, Dobbins D C, Thornton-Manning J T, et
al. Activity and community structure in subsurface soils
[J]. Groundwater, 1986, 24(3): 534—543.

(8] ) , .

(1. — ,
2000, 25(5): 462—466.
ZHENG X L, QIU H X, JING J, et al

modeling on elimination of oil-polluted soils in Shenyang-

Numerical

Fushun irrigation area[ J]. Earth Science — Journal of

China University of Geosciences, 2000, 25(5): 462 —
466.

[9] McGugan B R, Lees Z M, Senior E. Bioremediation of
an oil-contaminated soil by fungal intervention [ A]. In;
Hinchee R E, Vogal C M, Brockman F J, eds. Microbi-
al process for bioremediation[ C]. New York: Battelle
Press, 1996. 149—156.

[10] Mahro B, Schaefer S, Kastner M. Pathways of micro-

bial degradation of polycyclic aromatic hydrocarbons in
soil [A]. In: Hinchee R E, Vogal C M, Brockman F
J, eds. Bioremediation of chlorinated and PAH com-
pound [ C]. New York: Battelle Press, 1996, 203 —
217.

Biodegradation of Residual Petrochemicals and
Microbial Activities in Polluted Soil

LI Guang-he, ZHANG Xu, LU Xiao-xia

(Department of Environmental Science &. Engineering, Tsinghua University ., Beijing 100084, China)

Abstract: The components of the residual petrochemicals, variation of the microbe dehydrogenase
activities and screening hydrocarbon-degrading bacteria in the polluted soil of Zihe valley were measured
by GC/MS, column-chromatography, turbidity and microbe dehydrogenase methods. The experimental
results indicate that petroleum carbons in the soil are composed of colloid and pitchy compounds account-
ing for 60%~80% of total petroleum carbons, which may limit the biodegradation of petrochemicals. Tt
was proved that after 90 days the biodegradation rate of the petrochemicals was only 20%. The major
types of the degrading bacteria in the polluted soil are cocci, or short and long bacilli based on the degra-
dation experiments of naphthalene and liquid paraffin. Xanthomonas, Bacillus and a species thought to
be Hyphomicrobium are identified to have high activity in the experiments. The pilot studies present
that the microbe dehydrogenase can be used as index of the microbe activities for the biodegradation of
petrochemicals.
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