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Experimental Study of in-situ Microbial Ecological Remedia-
tion for Oil Contaminated Soil in Northwestern Loess Region
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Abstract: The experimental study of in-situ enhanced microbial ecological remediation for oil contaminated
loess soil was carried out in oil production areas of North Shaanxi Province. In the experiments, the micro-
bial ecological techniques of in-situ microbial communities combined with the physical and chemical meth-
ods as well as soil environment were used for the oil degradation and contaminated soil remediation. The
results of the experiment showed that can degradation rate of oil can be up to 40.92% to 80.37% under oil
average contents of 2754 mg/kg in the contaminated soil after the in-situ enhanced microbial ecological
remediation for 11 to 32 days, which demonstrated the effectiveness of the in-situ microbial ecological
remediation methods for oil contaminated soil in northwestern loess region. In addition, it was discussed for
feasibility of extend application of the technique.
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Table 1 Temporal test results of oil contents in the soils of various plots (mg/kg)

/7)) 8/19 8/23 8/26 8/30 9/4 9/9 9/14 9/20
Sampling date(M/d)
(d) 0 3 7 11 16 21 26 32
Experimental days(d)
2268.0 2959.0 3035.0 1627.0 799.4 767.6 617.4 540.6
Experimental plot
2279.0 2442.0 2245.0 2122.0 1532.2 1855.2 2110.6 2120.2
Reference plot
4.6 18.2 4.0 0.95 5.75 29.55 46.55 159.0

Blank plot
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Table 2 Weather and the highest and the lowest temperatures of ground surface in the experimental plot and the blank

plot during August to September, 2007( )

L. 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3
Monitoring date
Weather
50.5 46.5 38.0 26.5 35.0 47.5 44.0
Experimen-
tal plot 19.0 18.4 182 215 19.0 215 15.5 21.5
425 510 39.5 41.0 41% 4 323.5 38.0 445
Blank plot 17.8 185 19.0 16.5 180 162 11.5
L 5 6 7 8 9 10 11 12 13 14 19 20
Monitoring date
Weather
38.5 18.5 37.5
Experime-
il ik 17.0 17.5 165 22.0 20.5
32.5 20.5 29.0 420 255 215 27.0 17.0
Blank plot 14.0 9.0 9.5 112 9.5 5.5

%3

REEXE5Z=AXO A)LIES em-15 cm) 8 B 5 18 FTRYIEE(C)
Table 3 Soil (5 cm—15 cm depth) temperatures in the experimental plot and the blank plot at 8:00

and 18:00 in September, 2007

Monitoring date 2 3 4 5 6 7 8 9 10 11 12 14 19 20
8 Sem 250 228 23.0 23.0 23.0 200 205 20.0 230 235 23.0 17.0 14.0
Experimental plot g 10cm 257 232 240 245 230 220 215 200 235 240 245 185 16.0
8 1Scm 250 232 240 245 240 23.0 22.0 22.5 240 245 245 200 17.0
8 Sem 167 165 168 162 140 150 140 140 160 155 160 13.01 10.0
Blank plot 8 10em 175 17.0 165 17.0 140 150 150 145 17.0 160 17.0 14.0 10.0
8 15cm 193 170 180 175 17.0 155 155 155 170 160 17.0 14.0 13.0
18 Sem  32.5 288 30.1 250 21.0 260 28.0 27.0 18.0
Experimental plot g 10em 302 272 28.0 260 22.0 270 275 275 19.0
18 15cm 282  26.1 27.0 260 22.5 260 265 265 19.0
18 Sem 245 225 222 180 17.0 230 215 22,0 22.0
Blank plot 18 10em 230 217 223 170 16.0 220 21.0 210 17.0
18 15cm 230 20.8 221 180 16.0 215 200 21.0 17.0
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Table 4 Temporal pH values, soil water contents, contents of TDS, NH;" and NO;™ in soils of various plots

/7)) 8/20 8/23 8/26 8/30 9/4 9/9 9/14 9/20
Sampling date (M/d)
(d) 1 3 7 11 16 21 26 32
Experimental days (d)
pH 8.1 7.6 8.1 8.0 8.0 8.4 8.3 7.8
pH in the experimental plot
(%) 9.8 15.87 16.43 20.13 19.02 20.0 19.58 18.66
Soil water contents in the experimental plot(%)
(mg/kg) 144.5 835.0 915.0 1042.5 547.5 4245 394.0 423.5
TDS in the experimental plot (mg/kg)
NH," (mg/kg) 233.85 55.0 40.0 15.0 10.0
NH," in the experimental plot (mg/kg)
NO;™ (mg/kg) 830.3 280.0 2933 2417 247.0
NO;™ in the experimental plot (mg/kg)
pH 8.1 8.2 8.4 8.5 8.6 8.9 8.8 8.7
pH in the reference plot
(%) 9.18 7.41 9.31 15.75 17.09 15.72 16.45 11.35
Soil water content in the reference plot (%)
(mg/kg) 144.5 116.0 132.0 93.6 58.45 57.45 52.95 37.4

TDS in the reference plot(mg/kg)

NH," (mg/kg) 15.0 11.25 1.5
NH," in the reference plot (mg/kg)

NO;™ (mg/kg) 54.0 42.7 41.6 29.3
NO;™ in the reference plot (mg/kg)

pH 8.1 8.2 8.4 8.4 8.5 8.7 8.7 8.8
pH in the blank plot

(%) 9.18 6.94 8.04 15.19 13.74 13.39 13.59 8.85
Soil water content in the blank plot (%)

(mg/kg) 144.5 117.0 131.0 88.1 63.8 49.25 48.25 49.35
TDS in the blank plot (mg/kg)

NH," (mg/kg) 7.4 12.5 12.5 3.0
NH," in the blank plot)(mg/kg)

NO;™ (mg/kg) 43.0 94.8 48.9 345
NO;™ in the blank plot (mg/kg)
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Table 5 Oil contents, pH values, soil water contents and contents of TDS, NH," and NOs~ with
depth in the lower soils of various plots after experiments

NH," NO;~
H
Different depth in the lower soil of various plots Oil contents(mg/kg) & Soil water contents(%) (TDS) (mg/kg) (mg/kg) (mg/kg)
20 cm—-25 cm 20.84 8.1 15.73 507.0 45.0 244.5
20 cm—25 cm in the experimental plot
30 cm—35 cm 74.4 8.1 18.42 525.7 5.0 243.2
30 cm—35 cm in the experimental plot
45 cm—50 cm 45.8 8.1 17.56 410.5 4.0 243.2
45 ¢cm—50 cm in the experimental plot
20 cm—-25 cm 90.15 8.5 13.06 97.0 1.5 24.2
20 cm—25cm in the reference plot
30 cm—-35 cm 58.31 8.4 13.51 96.5 1.5 22.2
30 cm—35 cm in the reference plot
45 cm—50 cm 76.45 8.4 14.67 123.0 1.5 18.4
45 cm—50 cm in the reference plot
20 cm-25 cm 99.42 8.7 10.8 68.1 3.0 24.1
20 cm—25 cm in the blank plot
30 cm-35 cm 36.55 8.7 10.58 80.2 1.5 32.7
30 cm—35 cm in the blank plot
45 cm—50 cm 36.95 8.5 14.09 171.5 1.5 31.6

45 cm—50 cm in the blank plot
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