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The Relationship Between Abiotic Factors and Microbial Activities of Microbial

Eco system in Contaminated Soil with Petroleum Hydrocarbons

JIA Jiarrli, LI Guang-he, ZHONG Yi

( Department of Environmental Science and Technology, Tsinghua University, Beijing 100084 , China E- mail : jiajianli @ mails . ts-
inghua .edu .cn)

Abstract :By means of the biostimulation and bioaug mentation in the micro-ecological environment of contaminated soil with petro-
che mical hydrocarbons , the biodegradation rates and mode of the contaminants were significantly improved. Based on the investiga-
tions carried out in some oilfields and petroche mical industrial area of Northern China, the relationship bet ween the abiotic factors such
as nutrient, pH, contaminants, water content, alkalinity , etc., and microbial activities was interpreted and identified in this paper.
The results from the investigations and indoor and imrsitu experiments conducted recent years indicated that the soils in the areas, to
the extent , have been polluted by the different kinds of organic compounds composed of monoaromatic benzene , PAHs , chlorinated
solvent , and alkanes , and the concentrations of the compounds mostly were elevated as compared to the background, with the highest
34 000 mg/ kg dry soil . The column chromatography analysis results showed that the alkyl and aromatic compounds were accounted for
more than 50 % of the total hydrocarbon contents , which was readily degraded by degrading bacteria and improved the degrading mi-
crobe activities . The effective nitrogen and phosphorus encountered in the soil was less than 30 mg/ kg dry soil and 10 mg/ kg dry soil ,
only about 5 % of total contents of the m respectively . Based on the stoichiometric calculation and reasonable ratio of carbon to nutrient
content regarding the biodegradation of organic compounds, the nutrient levels mainly composed of nitrogen and phosphorus in pollut-
ed soil as importantly limiting factors to degrading bacterial growth and activity were insufficient to the biodegradation of petroche mi-
cals, and it is needed to add the nutrient for the biore mediation of contaminated soil . It is undoubted that the optimization of abiotic
factors play significant role in increasing the microbial activity and improving the biodegradation rates .
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Table 3 The organic and nutrient content in differential oil contaminated soil

N/ g-kg™! P/g kg ! K/ g kg™ N/ mg-kg™' P/ mg-kg™' K/ mg-kg ™'
0.62 0.1985 19.662 27 .857 9.60 57.233
0.97 0.4366 15.03 12 .857 3.84 178 .74
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