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Orthogonal Analysis of the Influencing Factors During Remediating Diesel Contaminated Soil by Enhancing
Bioventing
WANG Chun-yan, CHEN Hong-han, YANG Jin—feng, LIU Fei
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Abstract Bioventing, as another technology developed from Soil Vapor Extraction SVE | is potential for remediating soil contaminated by
petroleum. This paper presents results of bioventing experiment about influence factors such as contamination intensity, venting mode, pore
volume number during soil venting, the ratio of carbon nitrogen and phosphate, soil water content. These factors were analyzed orthogonally
to seek the optimal combination that could achieve the maximum removal rate. Diesel contaminated soil could be effectively remediated by
enhancing bioventing and the maximum removal rate could reach 63.89%. The range analysis and variance analysis were applied to the as—
sessment of results. The result of range analysis showed the order of these effect factors were soil water content, contamination intensity, the
ratio of carbon nitrogen and phosphate, pore volume number during soil venting, and venting mode, but the result of variance analysis showed
that all factors had no significant effect on removal. The optimal levels of some factors were changed at different stages, respectively. In gener—
al, the optimal levels of soil water content was 4.88%, contamination intensity was 40 000 mg oil kg™ soil, the ratio of carbon, nitrogen and
phosphate was 100:20:1, pore volume number was during soil venting But the two levels of venting mode had little effect on removal rate.
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Table 1 Orthogonal table
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Figure | Experimental setup of soil column
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Table 2 Different levels of each factor R
C:N:P
A B C D E R
1 0.5% 100:10:1 4.88% 3
2 1% 1.5 100:20:1 9.76% .
3 2% 2 100:30:1  13.42% o 1
4 4% 4 100:50:1  18.3% lov 1wl
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2 Table 3 Visual analysis of removal rate before 20 days
. A B C D E F 1%
o) 143 d 1# 1 1 1 1 1 1 0.61
24 1 1 1 2 2 2 9.27
3# 1 2 2 1 3 2 12.06
2.3.8 11 4# 2 1 2 3 4 3 0.4
63.89% 4.5.7 54 B ) 3 4 4 4 0.4
o 2 2 4 2 3 1 2.1
5 o T# 3 2 4 3 4 4 0.5
29 8¢ 3 2 3 2 1 3 1959
O# 3 1 2 4 2 1 1.8
10# 4 2 1 1 2 3 12.18
11# 4 1 4 4 1 2 26.11
© 12# 4 1 3 3 3 4 6.19
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Figure 2 Changes of removal rate of diesel oil under different time
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Figure 3 Changes of degradation rate's range for each 5

factor over time
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