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Study on Degradation of Nitrobenzene by Integrated
Microbial-Fe® Treatment System

LUO Chun-Xiang”~ DAI You-Zhi SHI Lei LI Shuang-Shuang

(Department of Environmental Engineering, XiangTan University, Xiangtan, Hunan 411105, China)

Abstract: The degradation of nitrobenzene(NB) using a combination of Fe® and anaerobic microorganism
was studied. Nitrobenzene could be degraded effectively and the synergistic effect between Fe® and anaero-
bic microorganism was apparent, and the nitrobenzene removal efficiency increased with the increasing of
Fe’: the optimum pH was 5.0~6.0; as co-metabolizing substrate, glucose could promote the degradation of
nitrobenzene; In case of high concentration of Fe®*and Fe**, the anaerobic biodegradation activity of nitro-
benzene were inhibited in a certain degree; 0.5 mg/L Fe®*and Fe** were the optimum to accelerate biodeg-
radation rate of nitrobenzene; the degradation kinetics of nitrobenzene were followed by first-order reaction,
reaction rate constant reduced along with the concentration of nitrobenzene increased.
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Table 1 The dynamic characteristics of NB degradat n

Initial Correlat in Rate
concentrat n Kinetic equati n coeffici 1t conste t
Co (mg/L R? k (h™

50 C=71.138e 0% * 0.901 0.066
100 C=115.42¢7%0 & 0.861 0.038
150 C=130.6e 7% * 0.912 0.016
200 C=176.74e7%% * 0.878 0.01C
300 C=83.63e %% * 0.946. 0.006

2.6 Fe*, Fe B9
438.0 mg VSS/L
, pH 7.0, Fe?* Fe’
Fe?* Fe* FeSO, FeCl,
Fe?* Fed*
6 ,05mg/L  Fe*
Fe2+
Fez+
7
,0.5mg/L  Fe**
, Fe* (Fe*")

2.7 THEXREEBEMON

NB (mg/L)

&6

Fig. 6

NB (mg/L)

160

140 p

120

100

80

60

40

20

—A— Fe*'=0 mg/L
—8— Fe’=0.2 mg/L
"~ —K— Fe=0.5 mg/L
—&— Fe¥'=5mg/L

—¢— Fe?'=20 mg/L

0 20 40 60 80

t(h)

Fe’ IKE M IR K MR RBR M0

The effect of Fe?* concentration on NB degradation

120

100

80

60

40

20

—A—Fe’'=0 mg/L
—8— Fe¥'=0.2 mg/L
—%— Fe¥'=0.5 mg/L
—&—Fe™ =5 mg/L

- —%—Fe*'=20 mg/L

; !
0 20 40 60 80 100 120
t(h)

B 7 Fe'iREMHEFRMEBEREI

Fig. 7 The effect of Fe* concentration on NB degradation

[8.9]

(2.2) :

2 8 , 117 h, 120 mg/L

200 mg/L,
52% 61%,

http://journals.im.ac.cn/wswxtbcn

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



164 R L X R

2009, Vol.36, No.2

80 o FeOmg  —8— Fe=30 mg/L

| —&— Fe=63.2 mg/L —>%— Fe=120 mg/L
—#%— Fe=200 mg/L

70

60

50 +

40 +

AN (mg/L)

30

20

O L L J
0 24 48 72 96 120

t (h)

Bl 8 Fe’#mmEx FiELE M ENFIE
Fig. 8 The effect of Fe® quantity on AN production

2) FeY
) pH
5.0~6.0
3)0.5mg/L  Fe*(Fe*")
4) Fe%
k
5) . FeY
3000 mg/L

W

(1

[5]

(6]

[7]

(8l

[]

% X o

, . Fe°

, 2005, 31(6): 56-58.

, 2000, p.63.

, 2007, 27(2): 241-246.
Majumder PS, Gupta SK. Hybrid reactor for priority pol-
lutant nitrobenzene removal. Water Res, 2003, 37: 4331
—4336.
Gerlach R, Cunningham AB, Caccavo F. Dissimilatory
iron-reducing bacteria can influence the reduction of
carbon tetrachloride by iron metal. Environ Sci Technol,
2000, 34: 2461-2464.
Agrawal A, Tratnyekek PG. Reduction of nitro aromatic
compounds by zero-valent iron metal. Environ Sci Tech-
nol, 1996, 30(1): 153-160.

, 2003, 20(5): 37-39.
, 1999, 12(3):

10-13.

Zhang W, Chen L, Chen H, et al. The effect of
Fe’/Fe®*/Fe" on nitrobenzene degradation in the anaero-
bic sludge. J Hazard Mater, 2007, 143: 57—-64.

AR R R SR Y R SRY R RY RY R RY R Y RY R Y RY R Y RY R R R RY R RY R RY R Y RY R Y R R Y R R R R R RY R R RY R Y RY R Y RY Y R LY LY RY RY

e EME
WP HRITS
X, X,
Sq SE t t F
r n P

http://journals.im.ac.cn/wswxtbcn

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



