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The Degradation of Chlorinated Aromatics by Microbial Dechlorination
Coupling with Chemical Oxidation Procedures
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Abstract
Recently, a combined method of
chemical oxidation treatment and biological
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degradation treatment to deplete the PCP and
HCB pollutions were discussed. In this
study, the degradations of PCP and HCB were
made by microbial dechlorination coupling
with  chemica  oxidation  procedures.
The results in the first year suggested that the
highly chlorinated aromatics were more
resistant to Fenton oxidation than less
chlorinated ones. On the other hand,
highly chlorinated aromatics were strongly
dechlorinated by acclimated microorgan-
iIsms but less chlorinated ones were not.
As results showed, the dechlorination

products of HCB and PCP, 135
trichlorobenzene, 13-dichlorobenzene, 14-
dichlorobenzene, 345-trichlorophenol, and

35-dichlorophenol were treated by Fenton
system with decomposition ratios of 72%,
88%, 86%, 69% and 85%, respectively.
However, when HCB and PCP were first
dechlorinated by acclimated anaerobic
microorganisms for removal of chlorines and
then introduced directly to a Fenton system
for following oxidation and ring cleavage.
The organic matters in the dechlorination
cultures had reduced the extent of oxidation.
In the third step of this study, we aso
evaluated how the organic contents affected
the efficiency of Fenton system.

Keywords Pentachlorophenol, Hexachloro-
benzene, Chemical oxidation, Dechlori-
nation
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pH:-3, H,0, 0.1 ml, FeSO, 0.01 M 2
(%) (Min)
71~80 30
65~82 30
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36~43 60
25 60
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21 60
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Nd- Ae | 323 33 49
Ac 1| Rt 169 43 57
Nd | 459 28 43
Ae | 438 32 46
Nd- 1| Rt 263 41 53
Tr Nd | 596 24 33
01 Ft 43 61 79
| Nd| 101 48 83
*
& Ae Ft
Nd
COD
Fenton

2 pm

60%
80%
1. Fenton
Fenton
2.
3. -
Fenton

1. Kawamoto, K ., and K. Urano. Parameters
for predicting fate of organochlorine
pesticides in the environment (I)
octanol-water and air-water partition
coefficients.  Chemosphere.  1989.
18:1987-1996.

2.Humppi, T. Observation of
polychlorinated  phenoxyanisoles in
technocal chlorophenol formulation and
in sawmill environment. Chemosphere.
1985. 14:523-528.

3.van Gestel, CA.M., W.C. Mg, and C.E.
Smit. 1991. Development of QSARs in
terrestrial  ecotoxicology: Earthwarm
toxicity and soil sorption  of
chlorophenols.  Chlorobenzenes and
dichloroaniline. Sci. Total Environ.
109-110:589-604.

4.Gobas, FA.PC., E. J McNel, L.
Lovett-Doust, and G D. Franks.
Migration of wood-preserving
chemicals in contaminated ground water



in sand aquifer at Pensacola, Florida.
Environ. Sci. Technol. 1985.
19:955-961.

5vado, R, J Apgdaht, and M.
Sakinoja-Salonen.  Studies on  the
phisiology of microbial degradation of
pentachlorophenol. Appl. Microbiol.
Biotechnol. 1985. 21:313-3109.

6.Waling,C. Fenton's Reagent Revisited .
Accounts of Chemical Rsearch.. 1975.
8:125-131.

7.MohnWW..and JM.Tiedje. 1992.
Microbial reductive Dehalogenation.
Microbiol. Rev. 56:482-507.

8.Chen, I.M., F. C. Chang, B. V. Chang, and
Y. S. Wang. 2000. Specificity of the
microbia activities in the reductive
dechlorination of chlorinated benzenes.
Water Environ. Res. 72(6):675-679.

9.Chen, .M., B. V. Chang, S. Y. Yuan, and Y.
S. Wang. 2002. Reductive dechlorination
of hexachlorobenzene under various
additions. Water, Air, and Soil Poll.
139:61-74

10.Chen, I. M., Y. E Chang, and H. Lin.
2003. Microbia Dechlorination of
hexachlorobenzene by untamed
sediment microorganisms in Taiwan.
Practice Periodical of Hazardous, Toxic,
and Radioactive Waste Management,
ASCE. (Accepted, Control No:
HZ/2003/030301)

11.Chen, | Ming, Y. F. Chang, Y. F. Chen, C.
C. Su and J M. Chyan. 2003.
Dechlorination of hexachlorobenzene by
untamed aguatic microorganisms in
Tawan. ASIAN WATERQUAL2003-
IWA Asia-Pacific Regional Conference.
October 20, 2003. Bangkok, Thailand.



