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Bioremediation of Nitrobenzene-polluted Sediments Using Pseudomonas putida
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(1.State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China; 2.ESPC State
Key Joint Laboratory, Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Bioremediation of nitrobenzene-polluted sediments was studied through lab-scale and in situ experiments. The polluted sediments
were remediated through the addition of bacterial separated from the sediments, even at a low temperature of 5°C. Nitrobenzene at a
concentration of 11.8 mg/kg was biodegraded within 4 d with the addition of 2 mL cell solution (10" cells/mL) . No exira nutrients were needed
for the bioremediation process, showing that enough nutrients existed in the sediments. For the in situ bioremediation experiment the initial
nitrobenzene concentrations at solution and sediments were 50-61 mg/L and 7-8 mg/L respectively. The remediation process was also enhanced
through cell addition. The above mentioned nitrobenzene was biodegraded within 48 h, compared with 96 h without cells presence.
Nitrobenzene in solution was removed preferentially than those in sediments.
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Fig.1 Diagram of in situ experiment
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Fig.2  Nitrobenzene degradation and bacterial growth

12

107

oc

R E /mg-kg!

il /d

3 FRAERMEFH T HERERIER
Fig.3  Nitrobenzene degradation with the addition of

different amount of bacterial

(11.3 mg/L) 4 AF 1, 5 AN F 40 B 18 5 11 FE AR
EU , 20 TR AS I 0T i i 4 i EAT W) 2 e A T . s
WHEAT 4 d o, X REFE RS R S B A 4R 8
mg/LEA -, T B0 48 T 1 4 40 A v A B R B 0
B A 17K 1 (0.05 mg/LLA ). [F I A 3 RE
WA S L B A AT e P T v i R Ak
I H B e (8 mLD) RS IAEAE 2 d Ja 3L
THHER S R 22 0.05 mg/LEA B V5 i &
(1) 25w b Ty DL R A — o = A R OR, (R B R



6 PR LIRS QR U s A e E P 1635

SUN E =N s S g A S SN N I PO S
2 mlL FRTA0 BE AT DUER IE 75 55 I T] P RE 12098 B2 (1) 75 G
RIS

2.2.2 SRR

12

5C —o— BN 2 mL
—o— xR

THRRE /mg kg

0 20 40 60 80
i Tl

25T —o— BB 2 mL
—o— 3t

TEHRIR ¥ /mg-kg !

30

AR BE SR AT R (5 ~ 35°C) B ik v 1 22 J JE
XF 20 mg/ LAFFE R 5 G T 1) [ A o0 an 18] 4 B
FEFTHEAT (V) 4 G155 v, v 2 6 (9 1 2 R 3
SEATBRAR, E 25°C I, 40 B Vo 2% e 0 HP Al 2 2K (1)

12

15C —— MM 2 mL
10 —o— XA
C
2
o0
H
=
%
#
]
53
50
i [)/h
12
B¢ —o— BB 2 mL

10§ —Oo— XM
o0
&
=
B
#
]
T

40

4 FRBEFHTHERSRRRMEE

Fig.4  Nitrobenzene degradation in the sediments at different temperatures
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Fig.6  Temporal profiles of nitrobenzene in the sediments and solutions
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