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Effects of Airflow Velocity on the Removal Efficiency of Carbon Tetrachloride from Polluted Soil
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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 & 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.
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Figure 1 Experimental installation of soil vapor extraction 3 °
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Table 1 Basic properties of test soils
mm /%
0.02~2 0.002~0.02 <0.002 1% fg-enr e
33.07 41.2 25.73 3.02 1.61 33.1




57

30 1
5 ! A 192h
0.
2.1 °
1#  5#
o 1#>2#>3#>44>5#
A A o
104.3 pg L™ B 136.1 pg-
L. 1#
S5#
0, A 161
B 2 In[C/ pg L7 |=—kt+a
2 In[C/ pg 17" ]
t 3 o
70 mL-min™ InC t
B 156 h 0.95
0 40 mL-
6  +@a
5 I T
00 ;)
| S
| =
l -
5 A ) . n
0 48 96 144 192 240 0 48 96 144 192 240
iflE] t/h if[E] t/h

In[C/( pg- L))

- # -O- 2#

- 44 %= 5it

2 TAEER T L S e AL BR E  B

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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Table 2 Kinetic equation and parameters of carbon tetrachloride removal in soil columns
R? Se k/h tip/h
A 1# y =-0.015 5x + 1.088 6 0.954 9 0.184 8 0.0155 44.71
2# y=-0.013 8 + 1.322 0 0.992 7 0.091 4 0.013 8 50.22
3# y=-0.013 8 + 1.579 0 0.993 3 0.087 5 0.013 8 50.22
44 y=-0.013 7x + 1.728 9 0.993 1 0.088 6 0.013 7 50.58
S# y=-0.013 2x + 1.744 0 0.985 9 0.122 9 0.013 2 52.50
B 1# y =-0.022 2x + 1.647 3 0.976 1 0.172 1 0.022 2 31.22
2# y =-0.019 4x + 1.807 1 0.992 2 0.108 4 0.019 4 35.72
3# y=-0.018 9x + 2.015 9 0.980 4 0.168 0 0.018 9 36.67
44 y =-0.018 2x + 2.058 4 0.977 5 0.174 0 0.018 2 38.08
S# ¥ =-0.017 8x + 2.099 9 0.968 7 0.201 0 0.017 8 38.93
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