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Experimental study of composting treatment for crude-oil contaminated soil

JIN Wenbiao! WANG Baozhen' SONG Lihui® 1. Municipal & Environmental Engineering College Harbin Institute of Tech-
nology Harbin 150006 2. China Petroleum Prospecting & Development Research Institue Langfang Branch

Abstract Composting treatment technology is an enhanced biological treatment technology. By laboratory testing the results show that the
adding amount of crude-oil degrading-bacteria is 6 ml/kg of nutriment is making C: N:P=100:2.5:0.25 in the soil water content is 30%—
70% of saturation water content and appropriate ventilation amount is 140 ml/s at this condition oil removed rate is up to 50% . Adding to-
tally identical nutriments and degrading-bacteria either on kind or on amount efficiency of composting treatment is obviously higher than one of
tilling treatment During the same treatment time oil removed rate of composting treatment is higher over 10% than one of tilling treatment.
During the treatment most saturation-hydrocarbon and aromatic hydrocarbon was degraded.
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1 . pH
7.55 67.09 mg/kg 4.86 mg/kg 22980 mg/kg 11090 mg/kg
5840 mg/ kg 4650 mg/kg 1400 mg/kg 11.5x 10"  CFU /kg
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Flavobactertum — Bacillus  Xanthomonas 1 Xanthomonas 2.
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Table 1 ~ Analysis indexes and methods
2.1
7 10
7 10 140 ml/s
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Table 2 Effects of the addition of crude-oil-degrading-bacteria and nutriments on
the removal of crude-oil from polluted soil
%
x 102
1 2
CFU 7kg 6x 102  CFU /kg
1 0 5.4 6.0
2 0 C:N:P=100:2.5:0.25 25.5 24.5
3 4 C:N:P=100:2.5:0.25  42.9 40.2
4 6 28.2 30.5
5 6 C:N:P=100:1.25:0.25 46.8 50.1
6 6 C:N:P=100:2.5:0.25 52.9 53.2 11.5% 107 CFU /kg
7 6 C:N:P=100:5:0.25 41.8 39.0 0—10°
8 12 C:N:P=100:2.5:0.25 53.2 54.0
CFU /g 6
NP
C:N 1
C: N:
40:1 3
29 Table 3  Effects of water content on the removal of
. crude oil from polluted soil
140 ml/s 6 x
0% CFU /kg C:N:P= %
% 1 2
100:2.5:0.25 3. 1 1 2.6 10.3
3 309%—10% 2 10 20.4 18.1
3 30 51.1 49.7
2.3 4 50 52.9 53.2
6x102  CFU /ke 5 70 53.0 50.3
6 90 38.1 40.2
C:N:P=100:2.5:0.25 7 100 21 0.5
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Table 4 Experimental results of amount of ventilation
140mL/s . for supplying oxygen
2.4 %
mlL/s 1 2
1 0 18.8 17.0
2 70 31.4 28.2
3 140 52.9 53.2
4 210 36.4 40.2
140 mL/s
3 1 60 d 5 5
5 2.5

Table 5 Comparison of composting treatment and biofarming treatment

2 2 6
x10?  CFU /kg 8 150 8 41
g CO, / kg d 0.022 0.051 0.022 0.024
% 52.9 34.1

6

Table 6  Degradation of crude-oil components by bacteria

mg/kg 22980 11090 5840 4650 1400
mg/kg 10820 2290 1650 4250 2620
% 52.9 79.4 1.7 8.6 -87.1
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