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Impact of Several Factors on the Bioremediation of Qil in Soil

QI Yonggiang WANG Honggi

State Key Laboratory of Water Environment Simulation Institute of Environmental Sciences Beijing Normal University Beijing 100875

Abstract At present bioremediation is the most promising way to treat oil pollution in soil. Many factors govern the process of

bioremediation. The authors designed an experiment with which the interaction between the factors the methods for maximizing

biodegradation and the optimal time order of the factors can be determined. The experimental result shows that oil pollutants can be

effectively removed by the combination of different methods and that the importance and optimal levels of the factors will vary in dif-

ferent stages of the degradation.
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Table 1 List of factors' levels
A % B C D %o E F % G
1 0 7500 0 0 20C 25
2 1 75 1.6 0.6 0.5 0.5 15 1 3d
3 5 75 4 1.5 1 1 — — —
4 10 75 8 3 1.5 3 — — —
A- B- NHyNO; K,HPO, C-
H,O, g kg 2d D-
04817 36 73 i1 72 i3 4
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Table 2 Oil content and degradation rate of the samples at different times
0 4 8 17 36 73
1 7.26 4.59 36.72 2.86 60.61 2.09 71.15 1.57 78.42 0.45 93.86
2 17.55 17.12 2.42 16.68 4.95 16.97 3.27 16.32 7.00 14.66 16.46
3 8.55 5.22 38.89 5.00 41.48 4.93 42.36 4.44 48.02 3.49 59.17
4 26.95 26.95 0.00 26.85 0.37 26.68 1.00 26.35 2.23 24.81 7.94
5 6.01 4.16 30.78 2.95 50.97 2.14 64.48 1.86 69.10 1.49 75.18
6 19.49 16.32 16.28 13.71 29.65 13.36 31.47 12.80 34.32 10.30 47.14
7 8.58 5.75 32.96 4.94 42.42 4.62 46.21 4.36 49.21 3.14 63.37
8 28.66 28.66 0.00 28.66 0.00 28.52 0.49 28.39 0.94 27.98 2.39
9 7.02 4.00 42.98 3.41 51.40 2.91 58.51 1.80 74.38 0.80 88.61
10 21.28 16.52 22.35 15.63 26.56 15.63 26.56 15.31 28.03 14.02 34.10
11 8.58 5.89 31.31 5.33 37.89 5.36 37.57 3.48 59.47 2.04 76.26
12 28.39 27.65 2.60 26.39 7.05 23.60 16.88 22.79 19.73 20.98 26.09
13 6.24 3.76 39.74 2.12 66.00 1.68 73.14 2.01 67.75 1.67 73.25
14 18.91 14.03 25.82 14.21 24.85 13.82 26.90 13.79 27.10 12.85 32.05
15 9.92 6.55 33.99 5.54 44.17 5.32 46.41 5.40 45.57 4.80 51.63
16 30.04 28.76 4.29 27.99 6.82 27.85 7.29 27.71 7.76 27.60 8.12
%
100
Dparx Mumzx Owmire Omsex MH7IE
i
80
70
by
L
8
11
410
3
20 E |
i i
10 | ! Eﬂ
{ i .;I:I I - 1 L 1 i ﬂ
2 k) 4 5 [ 7 R 9 10 11 12 13 14 15 16
A
1

Fig.1 Degradation rate of the samples at different times
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Table 3 Orthogonal table of the 4™ day’ s degradation

A B cC D E F G i
1 1 2 3 2 2 1 2 2.67
2 3 4 1 2 1 2 2 0.42
3 2 4 3 3 2 2 1 3.3
4 4 2 1 3 1 1 1 0.00
5 1 3 1 4 2 2 1 1.85
6 3 1 3 4 1 1 1 3.17
7 2 1 1 1 2 1 2 2.83
8 4 3 3 1 1 2 2 0.00
9 1 1 4 3 1 2 2 3.02
10 3 3 2 3 2 1 2 4.75
11 2 3 4 2 1 1 1 2.69
12 4 1 2 2 2 2 1 0.74
13 1 4 2 1 1 1 1 2.48
14 3 2 4 1 2 2 1 4.88
15 2 2 2 4 1 2 2 3.37
16 4 4 4 4 2 1 2 1.29
I 10.01 9.76 5.10 10.19 15.15 19.88 19.14 —
I 12.21 10.92 11.34 6.52 22.33 17.61 18.35 —
M 13.24 9.29 9.16 11.10 — — — —
IV 2,03 7.52 11.88 9.68 — — —  —
il 2,50 2.44 1.28 2.55 1.89 2.48 2.39 —
2 3.05 2.73 2.84 1.63 2.79 2.20 2.29 —
i3 3.31 232 229 2,77 — @— —  —
4 0.51 1.88 2.97 2.4 — — @— @ —
R 2.8 0.8 1.69 1.15 0.90 0.28 0.10 —
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Fig.2 The importance and optimal levels of the factors 4 8 12 16
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