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Effects of Airflow Velocity on the Removal Efficiency of Carbon Tetrachloride from Polluted Soil

LU Zhong—hua'?, PEI Zong—ping"**, LU Shou-gan®, WANG Yan? HU Jia-jia'?

(1.China University of Mining and Technology, Jiangsu Key Laboratory of Resources and Environmental Information Engineering, Xuzhou
221116, China; 2.School of Environment and Spatial Informatics, China University of Mining and Technology, Xuzhou 221116, China;
3.Xu zhou Research Institute of Environmental Protection, Xuzhou 221116, China)

Abstract: A main Karst groundwater supply source in North China was polluted by carbon tetrachloride. Researches at home and abroad
proved that soil vapor extraction(SVE) was an effective in—situ remediation technology for groundwater pollution. In this paper, two soil
columns of pilot scale were designed to simulate the SVE process and study the removal of carbon tetrachloride from soil. The airflow veloci—
ties of two soil columns were 70 mL per minute and 40 mL per minute respectively. The experimental results showed that the carbon tetra—
chloride could be effectively removed by ventilation. The removal of carbon tetrachloride in soil followed the first order reaction kinetics.
There was a good linear relationship between the logarithm of the concentration of carbon tetrachloride and time, and the correlation coeffi—
cients were all above 0.95. The reaction rate constant k of column A with venting velocity of 40 mL per minute was between 0.013 2 h™ to
0.015 5 h!, and the reaction rate constant k of column B with venting velocity of 70 mL per minute was between 0.017 8 h™ to 0.022 2 h™.
The reaction rate constant of column B was greater than column A, that demonstrates the raising of the venting velocity can improve the re—
moval efficiency of carbon tetrachloride pollutant in soil.

Keywords: airflow velocity; carbon tetrachloride; kinetics; reaction rate constant
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Figure 1 Experimental installation of soil vapor extraction
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Table 1 Basic properties of test soils
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FigEL 33.07 412

25.73

3.02 1.61 33.1
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Figure 2 Concentration of carbon tetrachloride vs. time in soil vapor phase
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Figure 3 InC—t regression curve of carbon tetrachloride in soil columns
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Figure 4 Comparison of k values of column A and column B
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