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Enhancement of Biodegradation of 4-chlorophenol During Co-metabolic Process by

Immobilized-Cells of Pseudomonas putida

LI Yi"?, HU Hong-ying’

(1. Key Laboratory of Integrated Regulation and Resource Development on Shallow Lakes, Ministry of Education, Hohai University; Nanjing
210098, China; 2. Environmental Simulation and Pollution Control State Key Joint Laboratory, Department of Environmental Science and
Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Cometablic biodegradation of phenol and 4-chlorophenol was enhanced by cells immobilized in polysulfone hollow fiber membranes.
Polysulfone hollow fiber membranes have three layers in structure. Pseudomonas putida can be immobilized in the fibers and cometabolically
degrade 600 mg/L phenol and 120 mg/L 4-chlorophenol (4-cp) within 29 h. With the incorporation of activated carbon, the fibers show higher
adsorption capacity and looser structure. 1 000 mg/L phenol and 200 mg/L 4-cp were biodegraded within 51 h by cells immobilized in activated
carbon integrated hollow fiber membranes, while it took about 88 h without activated carbon. The immobilized cells can be used for at least four
times. Immobilized cells were protected by hollow fiber membranes and transformed phenol and 4-cp continuously .
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Table 1~ Freundlich adsorption isotherm parameters

for phenol and 4-cp, singly and in combination

s N AN VS 2R (1 B AN R 1
Ka. 1Un R Ka lUn R?

BN 3.30 0.37 0.98 7.5 0.32 0.9

® WA B 573 0.34 0.9 19.1  0.23  0.98
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M 1 AT, 2 G 2 RN DY SR
ST TR B 6 g . R DY SR 1y L i Ty 5 7% ) 4 e T
WP 3 AT g A ER T DU SR 9 43 1 45 A T T A
Bk UL T 5 L 1 . 3 A T 1P 2 P B % 2 Ty AR Y 4
IR S R R B e 0 AERE R IAE R, BE 2 )
VU SR Py A R B U2 W B v, P ARG 28 o
IR 3 R DY S P 2 T T 5 4 1 R R, R0 B 4 43 W
AR, K 0 1/n #0840 W28 00 F B4 4R 1 DU SR )
TR0 B 68 7 (1) O AR BE B2 20 450 B A T4 s
M1 72 BB T 3,26, KRR A TG P R 1

A DA R0 B AL 80 DY SR I AR R, X RE IR AR
T R v A R DY SR P 22 T £ 5 < 0 o s v A
WA, T B T 40 BT 1) A2 DR IX 2 F ) 5
oA
2.3 IR DY GUAS I 1 A Bt A

AR AU SR A 2 Fof A DA 40 o ] 2 AL 4 R
AR T R B L AT T 5 Ik SIS R R WK
ANDY G Wy 0 T LA 58 4 it 161 2 258 1 IR AR
S T PR AT 20 TR A JEE B I ] £ 2 4 P R
DY SR S 2R % B2 43391 2 600 T 120 mg/L) . A
Y AR I R R Rl 20 D 2 B B SR TR I G2 1
A S T R B AR A7 [ 5 A P A T P o g (1 i R, Bt
JE IR} A B AT LA A A (1 A TR PR
figk I A AN BT 000 R (400 S DY SRR I 1 s mT
DARE 5 31 3 A BRI B, BIDRkt fg Wit B i B 2 1
AT 72 A TRT A8 A i BRI e st A [ 5 P R 25 2 4
TR PR PR o fi

AP R R T A DY SR My (9 S B AR AR 480
mg/LAN 60 mg/L/c A I, W] LU %€ 21355 0 6 B2 1
T Vi WA G MRS r i 25 R P 2 rR BT s A R
DA 2 A R AR L IR I 9 9 P JER 0 R A4 R ) 30 A
PSS » 20 A1 PT UM il 120 K, [l A AN 18 2
2 A 10 20 TR S R DA 80 B R SR A . AE XA Y
B PR A R b e A, A TR KA A, mT A
SCRN IR L MA — 8 1 LT, X2 A B i 90 30



9 3 ZRRREE [ 8 ARG VE R IR P LT U () Pseudomonas putida T DY S8R By (1 LA B A% 2115

800 300
—— PSR —— PS2HP R

700 |~ PSUFUSRER) —=— PS297PUSKE}
—— PSUHAIEE —— P24 - 250

(=
=3
=3

-1 200

1

w
=3
(=]

n
=3
<
|
—_
W
(=3

MK /mg

JEYIR E /mg L
g

|
—
(=3
(=]

200

|
w
<

100

0 5 10 1I5 2IO 25 30 35
W
B2 BRI AR R R R B T

Fig.2  Temporal profiles of substrates and bacteria
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Table 2 Substrates biodegradation at the two membranes

o, REURIRIE /mge L1 R RERIS T/ DY SRR 2 BRI A /h
ER/4

BN S I | P2 PS1 P2
1 600 120 29.0 260 29.0 26.5
2 600 120 27.0 23.0  26.0 24.5
3 600 120 26.0 24.5  27.0 24.0
4 600 120 26.0 23.0 27.0 24.0
5 1000 200 82.0 48.0  83.0 51.0
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Fig.3 SEM of bacteria after biodegradation
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