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Field Scale Demonstration of Fungi-Bacteria Augmented Remediation of Petroleum-

Contaminated Soil
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Abstract: Pilot demonstration of the fungal-bacterial augmented in situ remediation of petroleum contaminated soil was carried out in Zhongyuan
Oilfield, Henan, using artificially prepared soil, newly and aged contaminated soil as sample, respectively. For the first run of the experiment
started from Nov. 5, 2004 and lasted for 122 days, the removal of contaminate was 61.0% ,48.3% and 38.3% for diesel, lube and crude oil
respectively. For the second run started from May 18, 2005 and lasted for 161 days, the removal of TPH was 75% for the artificially
contaminated soil sample while 46.0% and 56.6% for the fresh and aged contaminated soil. The removal of high concentration salt was
involved in the remediation of the freshly and aged contaminated soil. The changes of the petroleum composition was monitored during the
remediation process; which confirmed the effective degradation of alkanes; aromatic hydrocarbons and non-hydrocarbon compounds by the fungi-
bacteria consortias as compared to that obtained without the inoculation of the consortia. To further demonstrate the remediation, wheat was
planted in above reclaimed soil . While wheat production in the reclaimed artificially contaminated soil yielded nearly as much as that obtained in
the normal farmlands the output of wheat in the reclaimed refresh and aged contaminated soil was 57.2% and 70.3% of the averaged output of
the normal farmland. The above results further confirmed the workability of fungal-bacterial augmented in situ remediation of petroleum
contaminated soil and its application potential as well.
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Fig.1 Soil temperature> moisture and conductivity during

the first run of experiment
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Fig.2 Bacterial population in contaminated soils during

the first run of experiment
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Fig.3  Growth of Cun. echinulata in contaminated soils during the first run of experiment
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Fig.5 Growth of Cun. echinulata in contaminated soils during second run of demonstration
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Fig.7  Soil conductivity and TPH content in the freshly contaminated soil

Refiv o (A4 50 T 4R IS 8 S R T HEBE 1K) U7 16 4
B E R P KT (2 E 3~ 6 gk
LR 4 ~ 8 mS/em), X I IR] S G M bR (1 L 5 R AR
et 8 B . N 7 ay g, filivs et B i) B S R A
BAARG 22 15 35 A0 M 7K 5P 249 75 40 d 1 B[], T 6 sk 0 (1)
W R bR, T A A R AR S e g v df DL
A TR, 52 B EG vh S I R R A 2 1R, th S
W R AR | A v N AT I R B RS I R
SIS /K AR 1 52 MR, 0S8 i 21 g % b e (1)
WG Z AT RN B 50 d. 5 4bh, B AL TG Y i b
A, WY 2 i AR K, TR D2 o B (1 1
SRCRALTBRIB AL Ge bbb i 1€ 7 % TPH & = Al
BAR A AL T 0, b B, R S B 1.42%
4 0.77% it de 73 80, B %95 3 46.0% : 10 X)

HEAREG H TPH & 2N 1.48% P4 & 1.19% (i
IHO , FEARER 20.0% .

8 MR IH 2y Gy b B g 52 %6 TPH & 8 K
B A 2 (1 A4k | [0 A SR R RR 11 75 V200 R 5 BRI
2 IE W BB 7K S TR TH 87 G i (1) A= )15
AN BAY R 50 d. B 8 WA, TPH % & H
2.04% F% & 0.88% (Jit & 4> £, B i % 14 3
57.0%; 1 X AR5 5 TPH % AL 1.96% 4 &
1.41% (s 30, 24 28.0% .
2.2.4  ATHIE TR D5 e U T IR & AR A
G S AR

3 0515 Gt R R TR AR L 5 0 T IR I K
A SRR 2 TR 3 el LU, #5075 Yt
Porp (AN 95 8 U 7 IR s S AR AL S i #



2

AR « B -0 P R A8 B A g Gt - SR ) 3 K

459

TPH(E &2 5)/%
#5-5 % /mS-cm™!

! 1

1 1
100 120 140 160

|
0 20 40 60 80
td

| (b)HF . TPHEHRE KL

TPH(E &4 50)/%
S % /mS-cm™

80 100 120 140 160
t/d

B8 FRIREAMSRLEPESE TPH RE S HKIEHEER

Fig.8 Soil conductivity and TPH content in the aged contaminated soil
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Fig.9  Growth of purple medic in the reclaimed artificially contaminated soil
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Fig.10  Growth of wheat in the aged contaminated soil by petroleum and produced water

HRA rh /N KAV 78 s AR W Ak v B 1) L 8 v /)
FAERKENF, Hl s,

F P N P BN 4 P AR 4 AT A, %
V5 Get Hu BT /N 22 7= & 4 0, T N Vg 4
HHR ) B E A R 2 T 6 ZRR R TH B g
H 1) 77 553 ) 3A ) 1E H B L) 57.29% F1 70.3%
CEEA K S R BE ) .

F4 EEHHMESETEIERNHNETE

Table 4  Wheat production in the reclaimed contaminated soils
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