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Abstract: In order to find a more effective way to remove commonly mixed contaminants in groundwater six cometabolic strains were screened from
aerobic cometabolism sludge acclimatized to benzene and 1 1-dichloroethene (1 1-DCE) . The strains” properties were identified by 16S rDNA and their
degradation characteristics were investigated to identify the dominant strain. It was demonstrated that four strains were Alcaligenaceae and the other two
were Actinobacteria. The six cometabolism strains could degrade benzene and 1 1-DCE and DB-II was the dominant strain. The optimum reaction
conditions for strain DB-II were as follows: initial concentration of benzene and 1 1-DCE up to 90 mg*L ™" and 0. 60 mg*L " respectively 0Dy, of
0.400 a neutral pH of 7 and 25 °C. The removals of benzene and 1 1-DCE by strain DB-II fit first-order reaction kinetics at different temperatures. The
biodegradation activation energies of benzene and 1 1-DCE from 10 to 25 °C were 41.97 kJ*mol ~! and 53.10 kJ*mol = respectively.
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Fig.2  Growth curve of cometabolic strains
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Table 1  Degradation kinetics of benzene and 1 1-DCE by strain DB-II
/C R? E/h! /h
10 In(C /Cy) = -0.0529: 0.9415 0.0529 13.10
1 1DCE In(C /Cy) = -0.0359 ¢ 0.9426 0.0359 19.31
15 In(C /Cy) = =0.0672 ¢ 0.9889 0.0672 10.31
1 1-DCE In(C /Co) = -0.0541 ¢ 0.9752 0.0541 12.81
20 In( € /C,) = —0.0840 ¢ 0.9824 0. 0840 8.25
1 1DCE In(C /Cy) = —0.0675 0.9851 0.0675 10.27
25 In(C /Cy) = —0.1334 ¢ 0.9098 0.1334 5.20
1 1-DCE In(C /Cy) = =0.1179 ¢ 0. 9898 0.1179 5.88
30 In( C /Cy) = —0.0966 ¢ 0.9769 0.0966 7.18
1 1-DCE In(C /Cy) = —0.0838 ¢ 0.9898 0.0838 8.27
35 In(C /Cy) = -0.0831 ¢ 0.9611 0.0831 8.34
1 1-DCE In( € /Cy) = -0.0664 ¢ 0.9909 0.0664 10. 44
40 In(C /Cy) = -0.0775 ¢ 0.9475 0.0775 8.94
1 1-DCE In(C /Cy) = -0.0558 ¢ 0.9394 0.0558 12.42
1 1-DCE DB-II 1 1-DCE
10 ~25 C 10 10
10 ~25 C DB-II
-10.0- @ 1,1-DCE o
o o 1 1-DCE 41.97 kJ*mol
S
* J—=50481+6.6533 53.10 kJ*mol ™ 40 ~
=105 )
R2=0.9610 -
420 kJ*mol ~'( Tang et al. 2010)
A DB-II 1 1-DCE
= -110+
= y=6387.2x+11.026
R=0.9711
st 4 ( Conclusions)
1) 1 1-DCE
-12.0 | | | | | .
330 335 340 345 350 355 6 DB-1  Tetrathiobacter sp.
Y107K
DB-II .DB-V  DB-VI = Achromobacter sp. DB-]II
10 DB-II 1 1-DCE Isoptericola sp. DB-IV  Arthrobacter sp. .

Fig. 10  The activation energy of benzene and 1 1-DCE by strain
DB-II

2)
1 1-DCE
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3) DB-1I 1 1DCE (12):31933198
DB-II : 90 . 2004. I
-1 _1 10:22-25
mg+l,”' 1 1-DCE 0.60 mg-L _ ,
Tang Y N Cheng X R Wang H. 2004. Cometabolism and its
OD500 0.400 pH 7 25 C. application in wastewater treatment J . Engineering and Technology
4) DB-II 1 1-DCE 10:2225 (in Chinese)

41.97 kJemol ™" 53.10 kJ*mol ~'.
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