H5E H10M # % X B 4% B Vol.5,No. 10

2011410 H Chinese Journal of Environmental Engineering Oct. 2 0 1 1

v st il A i g B3R IR R4
18 5 B AR S WE S

o wxEYT s E M OB K R
(v T 3t B 2 I8 7K SC 3t SBT3 358 b B ATE 37 , LE 52 050803 5 2. v [ 3t JST ) 27 g A V4 3t ST AT 52
FER 5410045 3. v [ 57 2 (b at) K B 5 BRBE 27 B, b At 100083 )

B E WS PR E ARG SR, Mo st B ik i e R SR AT T RE DL D ik S e YRR S A A 1 i A
W 456 R R (Ryegrass) FEAG (Alfalfa) , R FZ M B RE X IS0l 95 B S HEAT T IR0 AE VIR BB S 5080 o 1% AR AR
B SE 50 X 7 PR SR 2 A8 R A ORI, i R A WX A ZS B IX . &5t 99 d WARWE R, A il e Bt FE i Rk
43.27% ~67.38% ,JLLA 2 AU WP A X8 S ORI fe T2 1 DX R FR A 20O AL 2. 5%, UL U1 B 2 1 A X o it
TG e 4 e )R R AR AR T . SIS R R A B B — g 1 ~ 3 d B8 B G KR AR AT 18 Al Rk B i
h \NO; (CL™ 25 B i ¥ ot FUA M /N o B K BE T B £ ) (50 em) 5 il F A8 5RO ARR T BE B A [ U, B4R 5K 96 )2 P 0
NH," & 5 AR 5208 XA R o 285 A vh X G RIEE K U VB FROCR SR B R R T Tl

XA AYER funisi L RGBE Eig

hESERS  X53 XEEARIRAS A XEHS 1673-9108(2011)10-2385-06

Experimental study on in-situ bioremediation technique for oil
contaminated soil in Zhongyuan Oil Field
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Abstract The degradation microbial communities which were lab selective enrichment cultured from oil
polluted soil of Zhongyuan Oil Field could fast grow using crude oil as carbon source. These microbial communi-
ties binding with Ryegrass and Alfalfa were used in experiments on combined in-situ bioremediation of oil contam-
inated soil. The experimental area was divided into five; microbial communities with Ryegrass, microbial com-
munities with Alfalfa, only microbial communities, only Ryegrass and blank. After 99 d bioremediation, the cu-
mulative degradation rate of petroleum hydrocarbon could reach 43.27% to 67. 38% , which were much higher in
the two areas of microbial communities with Ryegrass or Alfalfa. Whereas the cumulative degradation rate of
blank area was lower than 2. 5% . Those results showed that the selected microbial communities could obviously
degrade the oil polluted soil in central plains oil field. The experimental results indicated that the inoculated deg-
radation microbial communities generally need 1 ~3 d adaptive phase then being active, few nutriment such as
soluble salt, NO, , Cl™,etc could infilirate into the lower soil layer (50 ecm). The nitrogen fixation of Alfalfa
roots may cause the distinct increase of NH, . In addition, some factors containing temperature, water, oxygen,
nutriment and mini-geo-envirorment were optimized in the experiments.
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Table 1 Distribution of microbes numbers in soil samples after 99 days
M (A4~ g) HE(1/g) ML (/g)

BB Tl RN I T RN i TR}
ZEHIKX 7.1x10° 3.6 x10° 7.6 x10° 2.8 x10° 1.8 x10* 1.8 x10?
15 (4 EIx) 6.2 x 10’ 4.5x10° 8.1 x10° 3.2 x10* 1.4 x10° 1.7 x10°
2 5 (BERMEYRSBEX) 5.6 x10° 6.4 x10’ 2.8 x107 1.8 x10° 3.1 x10° 7.1%x10°
3H(EREMAEYRAGBEX) 4.7 x10* 5.5 x107 2.6 x 107 1.6 x 10° 2.9 x10° 5.2 x10°
45 (WRERBEIX) 2.8 x10° 1.9 x10* 1.4 x10° 7.2 x10° 4.2 x10* 4.1 %102

2 EXIRXITEFAMSEHMAEHTLBFRL
Table 2 Change of oil contents in the soils of experimental plots with time (mg/kg)

S X 0d 34d 10 d 18 d 28 d 36 d 44 d 56 d 76 d 99 d
15 3245.6  2865.9 2744.8 2650.0 2430.3 2295.6 2338.1 1740.6 1467.7 1384.6
25 2398.1 2100.8 1969.1 1862.4 1691.4 1603.6 1478.7 1196.2 882.3 782.3
3E 3512.9  3087.9 2920.3 2762.9 2515.6 2298.8 2208.9 1816.5 1477.2 1220.0

4 & 2734.6 2595.1 2573.5 2460.3 2183.0 2047.1 1991.1 1601.1 1 661 1551.3
25 4 X 2972.8 2967.5 2937.1 2979.6 3329.5 2919.6 2910.4 3044.2 2934.6 2.904. 4




2388 5

%
i

R ¥ M

EHRE

80

=]
—— |5

FERER (%)

0 20 40 60 80 100
SR )(d)

T A% S X g ey it R BRI At S I ] ) 72 £

Fig. 1

Change of oil cumulative degradation rate

in the soils of experimental plots with time
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MEEEMEAEMERSFHERREZ —,
T W 3 ik B AR AR AR R 5 A O IR EE 1Y
I e ECAT A AT A K B A T, PR R
HH ) BCAE P F8 E — A 1 L S TR N AR A O S
oA el 20 T A0 ) AR Ak A RO R IR, SRR
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Table 3 Contents of oil, TDS, NH,”, NO, , Cl™ in the soils(50 cm deep) of experimental plots after experiments

SR A1 VacE NH,' NOy cl-
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
EHRK 313.6 1243 9.18 31.23 932.33
15 310.78 1289 11.83 32.48 1017.02
25 294.37 1301 7.46 29.27 901.87
35 324.59 1190 330.23 45.17 965. 12
4% 311.67 1278 12.34 30.18 890.78
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