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Biodegradation of Cholrobenzene—contaminated Ground Water by
Immobilized Microorganism

HONG Mei, MAO Xiafei, WANG Dong, LIU Shuang, YANG Fan, SONG Boyu

College of Environment and Resources, Jilin University, Changchun 130026, China

Abstract To study the optimal conditions for the biodegradation of cholrobenzene (CB)-contaminated ground water by immobilized
microorganism, the CB—degrading bacteria are screened out from the CB—contaminated soil. Polyving alcohol (PVA) and sodium alginate
are used to encapsulate microorganisms to make immobilized bacteria beads. The optimal conditions of the immobilized beads were
identified by the orthogonal experiment, with the effect factors including mechanical strength, penetrability and the removal efficiency of
the CB. The factors influencing the immobilized microorganism degrading ability were studied. The results show that the removal
efficiency of the immobilized beads is better than the free microorganism. When the immobilized beads are in the optomal condition with
the diameter of the bead being 1mm, the concentration of bacterial suspension 8%, the initial concentration of CB 80mg/L, pH value
about 7.0, the concentration of the NaCl less than 1.5%, the temperature 10°C, and the shaking table revolution 120r/min, the
biodegrading performance is quite excellent.
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s o 100mg/L.
122
1 PVA s
1.1 10C s
1.1.1 ’ ¢
lg, 1g,KH,PO, 0.5g, K,;HPO, 1,2,4mm
0.5¢,MgS0, - 7H,0 0.2g,CaCl, 0.1g,NaCl 0.2g,MnSO, -H,0 CaCl, , 24h,
s 10% FeCl, 1, 1000mL 1,2,4mm R
( )s , °
10% NaOH pH 7.0, 123
1.5%~2.0% o AR 10mL, 5mL CS, s
: 3g, 10g,NaCl 5¢, s 2l
1000mL, 20g,pH 72~74,121C 20min, ,FID ,DB-1 s
( )o 30m, 0.32mm, 0.32pum,
1.1.2 : 200C, 40°C,
. 60°C, 2%C/min, 220°C,
KHyPO, 0.5g,K,HPO, 0.5g,MgS0O,-7H,0 0.2g,CaCl, 0.1g,NaCl 400mL/min, 43ml/min, N, 3ml/min,
0.2g,MnSO,-H,0 s 10% FeCl, 1, 2:1,
1000mL,pH 7.0 s
10°C o 2
1.1.3 2.1
3cm 1kg, R
100mg/L o , PVA ,
1.14 CaCl, s o
PVA, ,CaCl,, s s o 4 3 1), 4
1.15
YXQ-SG46-280S ( R
), HZQ-F160( o
) ,SPX-250B-D ( 80mg/LL.  100mL
),GC-2010 ( s pH 7.0 s 120r/min ,
) 10C 24h
1.2 s s « 2,
1.21 R
1.1.3 10g, 100mL 1
10m/L., ' | O°(;, Table 1 Factors and levels of the cross—test experiment
120r/min , 54, ImL A B C D
s (PVA) ( ) (CaCly)
, 5 , /(g L") 1% 1%
, 100 1.0 1.5 30:1
10mg/L., 2 90 0.8 1.0 25:1
, 1mL 80 0.6 0.5 20:1
s H Note: % in Table 1 refers to mass fraction.
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Table 2 Analysis of the experimental data :; T
-;; f . ‘ - \L
A B C D 1% - . .
1 1 1 1 1 69.0 - :
B ol :

2 1 2 2 2 72.7 60 -
3 1 3 3 3 67.4 350 = ekt .
4 2 1 2 3 80.2 N30 40 0 &0 70 8 %
5 2 2 3 1 69.7 FH RN e HE (mg/L)
6 2 3 1 2 75.1 1
7 3 1 3 2 87.6 . . o .
3 3 ’ 1 3 794 Fig. 1 Effect of different initial concentration of
9 3 3 B 1 76.2 CB on CB removal
K, 208.5 236.8 223.5 214.9
K, 226.0 221.8 229.1 235.4 s
K, 2432 2187 2247 2270 80mg/L., 1 ,
R 34.7 18.1 4.4 20.5 .
. K R 23 pH

) ( 8%)

Notes: K in Table 2 is the sum of the sum factor’s degradation rates; R is Lmm ( )
the difference of the same factor’s maximal degradation rate and 80mg/L ,pH 40.5.0.6.0,7.0.8.0,
minimal degradation rate. .

9.0,10.0 , 10%C,120r/min
R ’ 24h, pH
ASDSB>C, PVA 80e/L. | : 2 o
80
o 70,
, PVA _—
. PVA % Sof
g o
9 9 9 9 ** 30_
; PVA , ® o —— EE AR
, , Lok = R
’ ° 80gL  PVA 50 40 S0 60 70 80 90 100 110
9 9’ o pH{E
AsB,C.D, B,
2 pH
° Fig. 2 Effect of initial pH on CB removal
A3B1C2D2, PVA 80g/L N 2 ,pH
1.0%,CaCl, 1.0%, 25:1, o pH 7.0~9.0 ,
2.2 o , pH
( 8%) 9 o
Imm ( ) 2.4
30,40,50,60,70, 80mg/L, pH 7.0 2% ,4% ,6% ,8% ,10% ,
. 10°C, 120r/min 12% Imm (
24h ) 80mg/L,pH 7.0
s 1 - ,10°C,120r/min
1 , 24h,
) o ’ 3 o
9 3 9
80mg/l. 70% 0 o 8%
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Fig. 3 Effect of bacterial suspension concentration

on CB removal
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Fig. 4 Effect of shaking table revolution on CB removal
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Fig. 5 Effect of NaCl concentration on CB removal
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Fig. 6 Effect of diameter of the bead on CB removal
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Fig. 7 A comparison of the CB removal between
immobilized and free microrganism
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