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Study on Screening the Pure Bacteria for BTEX Anaerobic Biodegradation and the Factors Influencing BTEX

Biodegradation Efficiency

DENG Dong, LIU Xiang

(Department of environmental science and engineering, Tsinghua University, Beijing 100084, China )

Abstract : Three different types of bacteria, which are identified as Bacillus Cereus, Pseudomonas Aureofaciens and Microbacterium Lactuim
respectively, were obtained from the BTEX contaminated soil by isolation and purification for several times. A series of three factors—three
level orthogonal experiments were performed to investigate anaerobic biodegradation performance of BTEX (benzene, toluene, ethlybenzene
and xylenes )including three types of bacteria;nitrate, sulfate and ferric iron reducing conditions;20 mg+L™, 50 mg+L™" and 80 mg+L™" sub—
strates concentration levels. The results showed that nitrate and sulfate were more favorable electron acceptors compared to ferric iron. The
degradation efficiencies of benzene, toluene and ethlybenzene were higher than 95% under nitrate and sulfate reducing conditions compared
to 70% under ferric iron reducing condition. Higher substrates concentration led to lower degradation efficiency for the inhibition influence.
For Xylenes, the degradation efficiencies keep in a stable high level about 90% hardly influenced by other factors. According to the range
analysis of the orthogonal experiment, the electron acceptor is the most sensitive factor among the three different factors. The sequence of
three factors is electron acceptor>substrate concentration>types of bacterial.

Keywords: BTEX ; anaerobic biodegradation ; pure bacteria;electron acceptor; orthogonal experiment

AT NSO R B RM # B TR, A AR
7 N Gz A P AR e, AN R Rt 2 AT i D
POEZS: R =97 Wast N:DREE CU e S S0 W S & X 7
(FEAAFER R LR K IR, G5k BTEX){5
e Je HG BRE A 7K SCHl 5T~ 3 FIBR S5 27 5 19
R —P i TR TR T PR 592 A
TEAEVFZAR BT, W Az W Ak s Wi B R B R B T R

Wr#s B A :2007-11-05

EE£IH : E% 973 1 H % 45(2006CB403400 )

TEEBA AR HR(1983—), 35 B VD A, IRl R KR R s T
VAFRATSY . E-mail : dengd@mails.tsinghua.edu.cn

SERLTRZARM RGN BTS2 R, R E I RIAR
i W N i B e 5671 S g ae KA A2 A
fe Rk LR TR, BT AR R R TR R
IKPVFZ ALy AR i 5324, AL 0,.NOs (Fe™* |
Mn* SOT.CO, 45, M- m RAEAH 0, 1ML 1%
Ko F7 R AR R A R R TR, R T, Hh T O,
FEK AT 7 fif BEAR (8~10 mg - L) il 1 A T-fHE45 O,
ISBTE BRI AN F bR PRER o PR R 5 K=
TR R AR B th T A LTS R A 4 SR R il 4R
A AR MR PRAR g RARIRAS , (5 ity o A 4R
WEMBIR AT AL, NI, BTEX PR 44



1992 AR MREE  BTEX PR 4 ffp Al R B 1) i 106 S M 8 R My R BRI

2008 49 H

WA L S A R e ST A7 LR B2
1 M5 FHE

1.1 BEFsRiE
PR R R T L AR R K PR 8 2R R 075 e i+
e, —JL 3 LSRR TR IR 1,

x 1 TEEmREER
Table 1 General screen of soil examples
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Table 2 Factors level of orthogonal experiments
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Table 4 Identification of pure bacterial
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Figure 1 Benzene anaerobic degradation in various conditions
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Figure 2 Benzene degradation with sulfate
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Figure 3 Benzene degradation with nitrate
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Figure 4 Benzene degradation with Fe( Ill )
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Table 5 Range analysis of benzene
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Figure 5 Toluene anaerobic degradation in various conditions
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Figure 6 Toluene degradation with sulfate
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Figure 7 Toluene degradation with nitrate
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Figure 8 Toluene degradation with Fe(Ill )
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Figure 9 Ethlybenzene anaerobic degradation in various conditions
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Figure 10 Ethlybenzene degradation with sulfate
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Figure 11 Ethlybenzene degradation with nitrate
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Figure 12 Ethlybenzene degradation with Fe(Ill )

LRI AT 5 AR R | H 32 TGS B A A
MR, DL 3 kol i T 32 R A SSOR B AE
65%7c A , LUK FRAR AV BRAR A FL 732 RN iR
B ALK EN 95%L) b o LA AR HA TR BE X A R
HIREMEA A, WIEAYEE 80 mg- L I WA FR 4 % W)
BRHE N 20 mg- L7 50 mg- L7 BFURA, A 80% 72
A7 o CHARFEMERIN, I H BRI SRR FEAS K BU
RIS AN [ o] B A A5 AT — 2], AE I AN K

AR ZEX & AR At W (R AR 22 43 Bl I3k 7

RANY 9« BT 52 > BRI AR T
2.2.4 “HIEAEAR RN N Z KT REfig

VA H 5 3e ) AN R R R AN TR L T
LTI RO AR T A PF T DR M R 5 2, H
REMRRCRIOR , ARG BUILIE 13,

100

t/d
—-AIBIC1 —%-A1B2C2 —+A3BIC3

-B-A3B2C1 —K-A2BIC2 —— A2B2C3
—A-A2B3C1 “®°A3B3C2 ~—AIB3C3
B 13 ZHREAREZFGTREBEDERER

Figure 13 Xylenes anaerobic degradation in various conditions
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Figure 14 Xylenes degradation with sulfate
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Figure 15 Xylenes degradation with nitrate
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Figure 16 Xylenes degradation with Fe(1ll)
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