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Application research of microbial and ecological
remediation for oil contaminated soil in Central Plains
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Abstract: The field remediation of the oil residue pollution in soil were carried out in Zhongyuan Oil
Field, which using the optimistic techniques of in-situ microbial communities combining with the
physical and chemistrial methods. The results showed that degradation rate can reach 99% as the oil
content of 2 898.25 mg/kg in polluted soil after 99 d microbial and ecological remediation, which pro-

vide us the feasible technology and application of oil residue pollution remediation in soil at oilfields.
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Table 1

BEXTEPAHSEMEETAMNXER

Test results of oil contents varying with time in the soil of repaired region (mg/kg)

BRE H B /H)

Sampling date (month/day) 6/26 77 715 723 8/3 8/11  8/19 9/2 9/22  10/15
B2 K%L Time (d) 0 3 18 28 36 44 56 76 99
A JR{H Background value
JCHE X Without film area 2898.25 119.22 206.15 79.44 77.68 26.06 55.55 30691 9571 1836
ZEMEX. Film coating area 2 898.25 212.50 233.57 118.98 38436 211.91 486.56 —  391.40 18.36

Her - Te B
Note: —: None of test data.

Fz2
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Table 2 Test results of oil removal rate varying with time in the soil of repaired region (%)

BRe HBICH/H)

Sampling date (month/day) 6/26 7/7 7/15 7/23 8/3 8/11 8/19 9/2 9/22  10/15
&4 K%L Time (d) 0 3 10 18 28 36 44 56 76 99
AJE{E Background value
JCJEEX. Without film area 0 95.89 92.89 97.25 94.64 99.10 98.08 89.41 96.70 99.37
FEJEIX Film coating area 0 92.76 91.94 95.89 86.74 92.69 83.21 - 86.49 99.37

T = TE .
Note: —: None of test data.
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44 BEIENTETIRAZID SErh B 10 T 9B B . I pHL iRk
F 4 RBEEHEIMEE X T 50 cm WEHE NH," NO;~, CU. FEMFRA. A A5 Rt &
R4 pH ., FkiE . ZiE4R(TDS). NH, . NOs ™. VB RMRA, Wl RUia . %S ERY

I, PR, PSS MG R T B A AR A I BEOK T AR W R, R A R
WEZXEE RN TS EIPARR MAE ST R AR NS R I
B, SHIEAHRRE HRM S Y 214 mg/kg B TAEXT B E IR A BRGS0 U5 vk BT
X B K . FBER A LA, BHBEREE L B
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Table 3 The test results of pH, TDS, NH,', NOs, CI, degrading bacterial count and total bacterial count varying with time in the
soil of repaired region

E%ﬁa’ﬂ’ﬁ(ﬁ/ 2) 6/26 717 715 7/23 8/3 8/11 8/19 9/2 9/22 10/15
Sampling date (month/day)

1B FKAX Time (d) 0 3 10 18 28 36 44 56 76 99

AJiE{H Background value

TR pH 7.4 7.8 74 75 7.1 73 8.2 73 7.8 72
Without film area pH
Z¥EER TDS (mg/kg) 18 650 1825 382 497 218 965 153 360 48 1705
NH," (mg/kg) 56.74 364.07 49.65 46.10 15372 15096 ~ 5551  60.57  69.71 9.18
NO; (mg/kg) 28.14 27.13  29.14 1581  116.81  168.03 12649 114.14 184.02 99.44
CI” (mg/kg) 2 548.40 3729.30 932.30 932.33 177140 167820 279.70 2797.00 932.30 2 797.00
e figp T K
Degrading bacterial count 2.5%10’ 1.1x107 8.5x10° 2.6x10° 8.0x10°  8.8x10° 2.1x10° 2.1x10° 3.2x10° 3.0x10°
(CFU/g)
TR EEL
Total bacterial count 1.5x10° 4.3x107 1.1x107 2.6x10° 6.5x10° 1.3x10° 59x10° 3.3x10° 2.0x10° 8.0x10°
(CFU/g)
EHE'Z pH 7.4 7.5 8.2 7.7 7.0 7.3 7.5 7.7 7.4 7.5
Film coating area pH
Sh¥EER TDS (mg/kg) 18 650 1926 219 1141 1436 1448 1509 46 587 127
NH," (mg/kg) 56.74 216.78 31324 5201 401.64 9587 5175 3197  80.60  9.18
NO; (mg/kg) 28.14 28.14 820 21.60 497.90  49.62  79.68 6220 13241 7537
CI” (mg/kg) 2548.4 65263 5594 22376 61534 6060.1 38225 11180 5594 74538
ek ik PRI
Degrading bacterial count 2.5%x107 9.5x10° 8.5x10° 7.2x10° 3.0x10° 2.4x10° 2.1x10° 2.1x10* 5.0x10* 5.0x10*
(CFU/g)
AR AL
it il G 1.5x10° 2.2x10° 4.0x10° 7.2x10° 3.0x10° 5.5x10° 2.2x10° 1.9x10° 1.9x10° 5.0x10°
(CFU/g)

x4 BEFBEXTES50cm TIERAM. pH. FiEETDS). NH,'. NO; . CI'. BEEYN. AE28EE
Mk &5 8

Table 4 The test results of oil count, pH, TDS, NH,", NOs, CI, degrading bacterial count and total bacterial count with
time in the 50 cm-deep soil of repaired region after remediation

ER X T 50 cm) A1 RGeS NO- cr e i R K e it T
Low position of repaired Oil pH TDS (mg /lig) (mg /f(g) (mg/kg) Degrading bacterial Total bacterial
region (50 cm-deep) (mg/kg) (mg/kg) count (CFU/g) count (CFU/g)
X
%EE 29.36 7.5 1331 14.00 31.23 932.33 4.5x10° 2.7x10°
Without film area
X

A 18.36 7.2 805 9.18 19.19 745.87 4.5x10° 1.3x10°

Film coating area
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