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Fig. 2 Soil column experimental device drawing
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Fig. 3 Migration mode of pollutants in soil
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Fig. 4 Migration process of petroleum pollutants
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Analysis of Pollutant Migration Characteristics in Oil and Gas Fields Based
on Principal Component Analysis

WANG Jian-yu' ,SONG Jing-jing”, CHEN Bei' "
(1. Chongqing University , Chongqing ,400044 , China ;
2. Chongqing Institute of Metrology and Quality Testing ,Chongqing ,401123 , China)

Abstract; In order to improve the exploitation environment of oil and gas fields,this paper analyzes the pollu-
tants in the exploitation process of oil and gas fields in the study area by combining Principal Component Anal-
ysis and pollutant migration model. This study introduces the research background of pollutants produced by oil
and gas field exploitation. Secondly,the main components of pollutants are screened by PCA ,and the pollutant
migration model is constructed. The results show that the main pollutants in this paper are petroleum, acid ,flu-
oride ion, chloride ion,COD( Chemical Oxygen Demand) ,BOD( Biochemical oxygen demand) ,and petroleum
accounts for the largest proportion,accounting for 23. 63% . Petroleum pollutants migrate most widely in cher-
nozem until the thickness of soil layer is 35¢m ;. The migration of petroleum pollutants in chernozem conforms
to the negative exponential law. When the acid concentration is 1% ,2% ,3% and 4% , the changes of hydro-
gen ions in soil are consistent with the depth. When the soil thickness is 20cm, the acid value of 11% acid so-
lution is higher than that of low concentration soil. The migration depth of chloride ions and fluoride ions basi-
cally conforms to the negative exponential change rule. Low concentration pollutants reach the fixed value earli-
er than high concentration pollutants ; The migration ability of petroleum pollutants in soil is weak ; The experi-
mental values of this study are basically consistent with the simulated values, and the research results are
good. The migration ability of petroleum pollutants in soil is weak , while acidic pollutants have certain influence
on soil.

Key words ;: PCA ; Migration model ; Oil and gas fields ; Pollutants ; Soil



