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Adsorption Characteristics of Petroleum Hydrocarbon Pollution in
Aquifer Media
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Ministry of Education, Changchun 130021, China

Abstract Because of the petroleum pipelines corrosion in northeastern China, the groundwater would be polluted by the hydrocarbons
and the adsorption by aquifer media would have impact on the transport of hydrocarbons in aquifer. According to the test results of
groundwater quality, combining with the hydrogeology conditions, by means of the kinetics and isothermal experiments of adsorption,
taking the largest adsorption, absorption rate, and adsorption dynamics constant as quantitative indices, the adsorption characteristics of
the aquifer medium to petroleum pollution in the regions are qualitative analyzed. The results show that the adsorption dynamics law
involving aquifer medium to petroleum pollution are complied with two class dynamics model, adsorption volume is proportional to the
specific surface area of aquifer medium, the major adsorption effect is physical adsorption effect; the isothermal adsorption law of aquifer
medium to petroleum pollution is nonlinear isothermal adsorption; based on Langmuir model, by colloids, adsorption quantity and
adsorption rate for aquifer medium to petroleum hydrocarbon by the order from large to small are silty, silty sand, and fine sand. The
above experimental results provide the reliable scientific basis for the further study on the gas transform rule for petroleum pollutant in
aquifer media and relevant repair technology.
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Fig. 1 Hydrological geological columnar section
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Fig. 2 Adsorption kinetic curve of aquifer media
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Adsorption dynamics model
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Table 2 Fitting parameters of aquifer media adsorption dynamics model

— 2% 3 WE— 2 9%
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K R? K, R? K R? Q. K, R? Q.
1 0.001 0.524 0.0004 0.546 0.053 0.568 64.195 0.034 0.987 59.88
Bas 0.003  0.584 0.0006 0.589 0.105 0.895 64.755 0.028 0928  56.18
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Table 3 Isothermal adsorption model
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Table 4 Fitting parameters of aquifer media isothermal adsorption model

K Henry 1557 Freundlich 1557 Langmuir 5% %1
A It K, R? Ky n R? K T R?
il 17.497 0.944 1048 0.763 0.974 0.213 163.934 0.790
o 14.262 0.780 107 0.984 0.905 0.326 113.637 0.819
4 b 9.6048 0.868 10113 0.951 0.950 0.247 93.458 0.851
4 Zip AL, 2009, 28(8): 1647-1654.
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