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Abstract: An innovative CMC-bentonite gel immobilized Fusarium sp. was prepared and the removal rate of 4-chlorophenol by a bioreactor containing
Fusarium sp. immobilized by various methods was investigated. The performance of the bioreactor was investigated at different hydraulic residence times
( HRT) for various concentrations of 4-chlorophenol in wastewater using both batch — recirculation and continuous flow operation. The 4-chlorophenol
degradation rate for CMC-bentonite gel-immobilized Fusarium sp. was higher under the same conditions than three other tested immobilization methods and
free cells. The removal rate decreased with increasing initial concentration of 4-chlorophenol in the bioreactor in batch — recirculation mode. A series of
zero — order reaction equations are proposed to describe the biodegradation kinetics of 4-chlorophenol at high concentration in the bioreactor. In a series of
bioreactor continuous flow experiments the overall removal rate remained at about 100% after operation for 12 h with an initial concentration of 4-
chlorophenol of 50 mg*L~" and an HRT of 6 h.
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Fig. 2 Comparison of 4-chlorophenol degradation among different

immobilization methods and free cells

3.2
3.2.1

0.8 Lemin'. 4 h
50 ~100 mg-L™"

4-Cp
100 mg*L™'

4-CP

HJO1
40%

4-CP

L x1.0k 100pm
a. HEp Al

3 CMC-
Fig. 3 SEM of CMC-Bentonite Gel Immobilized Fusarium sp.

100% —
——50mel" —e— 125 mg 1!
——73mp-L? —e— 150 mg-L
80% - —&— 100 mp-L7!
3 60%
&
i
a
X 40% -
200 |
1]
0 2 4 &} 8 10 12 14
B A
4
Fig.4 The 4-chlorophenol removal rate at different initial
concentrations
3.2.2 HJO1 4-
cp 5. 5
100 mgeL™" 4CP 2d .13d
4-CP
CMC-



1251

B[] /h

6 :CMC-
1
Table 1 Kinetics equations for the 4-chlorophenol biodegradation
process
120%
R?
/ (mgeL") /h!
100%¢ 50 C = -13.676lnt +44.306 13.6760  0.8152
T 75 C=-6.13141+74.797 6.1314  0.9118
. Yo
& 100 C=-7.1321t +107.445 7.1321 0.9842
é 60% L 125 C= -2.8482: +128.300 2.8482  0.9842
;E{' 150 C = -0.4000: +148.730 0.4000  0.2706
[
-+ 40% |-
3.3
0% -
' 3.3.1
AL e N W NN ™ 4-CP 7
0 2 4 [ 8 v 10 12 14 4-CP 4
] Ad B
CP 50 mgeL™' 4-CP
5 HJo1 4-CP
6 h 12 h 4-CP
Fig. 5 The stability of 4-CP degradation by immobilized HJO1 in
. . 1h 4-CP
the batch—recirculation mode reactor
3.2.3 4-CP
6 1 4-Cp
o !
! 50 mg-L. 4 h. 7 HJO1 ~ 4CP
4-Cp 2h 4-CP
4-CP CMC—
4-CP 150 mgeL ™"
4—
100%,
Cp 4-CP
4-CP
80% ——1h
=—2h
‘ & 1h
¥ o0%
180 e50mp L™t ® 75mgl ! 4 100mglL ! - = dh
® -3k
® 125 mp-L7 k150 mp-L? 3 i
150 N - 0% &= 0h
5 * - " " "
- 20%
=N
)
P
¥ 0 I |
6 14 16
I

M 1F] /b

Fig. 6 Kinetics of 4-chlorophenol biodegradation in immobilized
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