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Contaminations of Waste Walnut—Shell Filtering Materials and the Impact on Soil Environment in Oil Field
ZHU Yan-ji, KUANG Li, WANG Bao-hui, WANG Huai-yuan®

(College of Chemistry and Chemical Engineering, Northeast Petroleum University, Daqing 163318, China)

Abstract: Due to high surface area, excellent adsorption and desorption, and low cost, walnut shell is widely used for filtering materials of the
produced water in oil field. A lot of waste walnut—shell filtering materials are discharged in the oil production. The waste walnut shell filter is
generally discarded on the soil. So, it is obvious that effect of the pollutions from the waste walnut shell on the soil, atmosphere, and water by
the way of precipitation, wind and surface water. In this paper, the contaminations of waste walnut shell filter from oil field were analysed by
national standard methods. It was found that the content of crude oil, CaCO;, Cd** and Pb** reached 17.55%, 1.51%, 1.33 mg-kg™ and 317.3
mg kg™, respectively, and the high COD origins from pollutions. Compared with the average crude oil, the aroma fraction was concentrated in
the waste walnut shell while the saturated hydrocarbon and colloid composition was decreased. The reason was that the aroma was stable
while the saturated hydrocarbon and colloid were easily degraded. For studying the migration of petroleum contaminants in the soil, a mathe—
matic model of petroleum pollutant transport was developed by one dimensional convection—dispersion equation(CDE ), and its parameters
were determined by indoor soil column experiments. Combined with the experimental and simulation results, the migration of petroleum pollu—
tion in the soil was expressed by y=y,+A exp(—«/t;)+Asexp(—x/t,), in which y,, A, Ay, t; and t, could be determined by experiments. It was
verified that the model was suitable for predicting the distribution of petroleum in soil. The results can provide some references for the influ—
ences of waste walnut shell filter on the soil and its treatments in oil fields.
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Figure 1 Soil structure of simulated zone
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Table 1 Content of major compound of the polluted walnut shell*

B, % BlkM%  CaCOy% B RE T img kg COD s/
Cu* Zn®* Fe* Cd* Pb> mg-kg
1 16.62 0.003 1 1.45 10.83 58.15 306.23 122 3153 1.819.26
2 20.81 0.001 2 2.01 16.54 65.13 523.61 135 326.4 213524
3 15.22 0.002 9 1.06 12.34 35.16 356.12 1.41 3102 2000.8
FIy1E 1755 0.002 4 1.51 1324 52.81 395.32 133 317.3 1985.1
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Figure 2 Comparison between measured and simulated content of

petroleum pollutant in the soil
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