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Table 1 Characteristics of the Table 2 Composition of nutrient solution
soil samples
/ mg L / mg L
0, 8~ 10 FeCl; 4H,0 1.0
y 0-30 KH,PO, pH=7.1 8.5 MnCl; 4H,0 0.125
om - K,HPO, pH=7.1 21.8 Na;MoOy; 2H,0 0.025
/% 23.1 Na, HPO; 7H,0 pH=7.1 33.4 CuCl, 0.0075
% 60.6 NH,Cl 29.8 NapSe0; 0.005
MgS0; 7H,0 2.5 H;BO; 0.0125
/% 16.3 Na, SO, 1.85 ZnCl, 0.0125
/% 1.06 NaNO; 13.8 AlCl; 0.0125
CaCl, 27.5 CoCly 6H,0 0.0125
Q-1
/100 g 144 NaHCO, 20 Ni NOs , 0.0125
pH 6.9 FeCl; 6H,0 0.25
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1.2
50¢g 500 mL 2 0.5mg
30d.30d 10mL 500 mL
5mg/L 7 x 10'CFU/mL CFU
4°C .
10 mg/L.
1.3
3
3 Table 3 Organic chemicals in this study and their characteristics
3 / mg L LogKow
2 CeHg 78.1 1910 2.13
CrHg 92.1 515 2.69
21 CioHg 128.2 31.5 3.36
a
SmL b 60min ¢
“C d 10° mol/L.  NaCl e  Teflon
f 22+0.5C
30d
6000 r/min 30 min 1 mL
40 4
2.2
12h 8~ 10mg/L 10° CFU/
ml, 4c
3.9mg/L 4.6 mg/L 1.28 mg/L 20 mL
Teflon 22+£0.5C
CO,
T ] e
4 1400, 140 140 140
l4c
(o 4 .
4 4 4
Table 4 Methods of radiotracer assay for organic chemical 1% 2% 3% 4
— blodegradan;)il in water san;[:le - 1# pH pH =
pH 12 12 1 1 12 *Co,
140
140, 140, 1
e e e 140 14 .
4q 4C- 4C- 4C- (08 14 CO, 14 14
HE
- =1% -2* 2* pH
“Co,=2% -3*% pH=12
e =3% —4* e
e —4t
1400, Mo e Er

2# 14C l4CO2 l4c_ l4c_
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3# pH pH = 4co, Mc-
14C 3 # 14C
14c- 14C- 4* pH pH=1
140 14 4*
14C 14C_ . 4 14C_
_ 1# 14C _2# 14C 14CO2 _2# 14C _3# 14C 14C_
=3 # 14C _ 4# 14C 14C_ — 4# 14C
2.3
- a
SmL b 60min c
4c 3.9mg/L 4.6mg/L.  1.28mg/L d
102 mol/L  NaCl e Teflon f
22+0.5C 30d g 30d 100 L
10°CFU/mL h
6000r/min 30 min
e 4.
3
3.1
12 3 S 3
S, 0.12kg/L
3.9mg/L 4.6 mg/L 1.28 mg/L.
72h 150 h 240 h
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Fig.1 Sorption experiment for benzene
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Fig.4 Sorption Equilibrium experiment

for benzene
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Fig.2 Sorption experiment for toluene
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ig.5 Sorption equilibrium experiment

for toluene

Fig.3 Sorption experiment for naphthalene
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Fig. 6 Sorption equiulibrium experiment
for naphthalene
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S.=K;x C,
L/kg 2.341/kg  6.71 L/kg
3.2
78 9
Cy 3.9mg/L 4.6mg/L
78 9 50% 13h 50%
3.3
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1.28mg/L 1.07kg/L.
L0 1.0
. 0.8
S 32 L $ o.ei—
04 4.~ o4
Oé ° 0.3 E
0 30 60 90 120 150 180 0 20 40 6I0 e
i IRl/h i IR]/h

7
Fig.7 Benzene biodegradation

experiment in water sample
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Fig.10 Benzene biodegradation

experiment in soil/water system
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Fig.11 Toluene biodegradation

experiment in soil/ water system
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Fig.8 Toluene biodegradation experiment
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Fig.9 Naphthalene biodegradation

experiment in water sample
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Fig.12 Naphthalene biodegradation

experiment in soil/water system

10d

14



10 2000 11

1 Gibson D T. Microbial degradation of organic compounds M . New York Marcel Dekker Inc 1984. 530 ~ 535.
2 Alexander M. Biodegradation and bioremediation M . San Diego Academic Press 1994. 123 ~ 170.
3 Schwefer H J. Latest Development of Biological In-Situ Remedial Action Techniques Portrayed by Examplees from Europe and U S A
A . Contaminated Soil'’ 88 C . New York Kluwer Academic Publishers 1988. 48 ~ 60.
Flathman P E  Jerger D E  Exner ] H. Bioremediation field experience M . Michigan Lewis Publishers 1994. 12~ 30.
Alexander M. Introduction to soil microbiology. Second Edition M . New York John Wiley & Sons 1977. 4~ 35.

Jones W L Dockery J D Vogel C R. Diffusion and reaction within porous packing media A phenomenological model J . Biotechnolo-

gy and Bioengineering 1993 41 947 ~ 956.

Experimental Study about Organic Chemical Biodegradation
in Soil-Water-Microbes System

LIU Ling CUI Guang-bai
College of Water Resources and Environment Hohai Univ.  Nanjing 210098  China

Abstract For the study of biodegradation regularities of organic chemicals benzene toluene and naphthalene bench-
scale experiments for sorption in soil/water system biodegradation in pure water phase and biodegradation in the soil-
water-microbes system are conducted. The results observed in this study indicate that the sorption abilities of three
compounds follow such a sequence benzene < toluene < naphthalene and that sorption isotherms are linear. Besides

the sequence of biodegradation rates changeds from toluene > naphthalene > benzene in water to bezene > toluene >
naphthalene in the soil-water-microbes system. It is concluded that the overall organic chemical biodegradation rate in
soil-water-microbes system is controlled by two factors the organic desorption rate inside the soil particle and the organic

biodegradation rate in the bulk phase.

Key words organic chemical soil-water-microbes system biodegradation —experimental study





