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Review of Anaerobic Dechlorination of High Concentrated
Trichloroethylene in Groundwater
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Abstract Trichloroethylene (TCE) is an organic solvent widely used in industry and commonly exists in soil and groundwater, while high
concentrated TCE may lead to persistent pollution. Based on the feasibility of the degradation of high concentrated TCE, the pathway of
anaerobic reductive dechlorination and the main factors influencing degradation, i.e., electron donor and microorganism, were reviewed in
this paper. Meanwhile, we discussed the impact of pH and various restricting factors on the degree and the rate of reductive dechlorination.
Commonly used kinetic models for the reductive degradation kinetics were listed and compared. The trend of future research was discussed.
In experiment, selecting and cultivating of dechlorination bacterium which can survive in source zones with high concentrated chlorinated
ethene and the effect of electron donor substrates need further study. In numerical simulation, models are required for comprehensive
simulation of biological reaction, hydrogeochemical reaction, as well as physical flow and multi-species transport in groundwater. Moreover,
parameters in these models lack verification, which need further study.
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Fig. 1 Schematic diagram of anaerobic reductive dechlorination of chlorinated ethylene
1
Table 1 Utilization mode of bacteria in reductive dehalogenation
H,,f ,lactate,
Dehalospirillum multivorans - ormate, factate PCE,TCE [15]
pyruvate , ethanol , glycerol
Dehalobacter restrictus H, PCE,TCE [16]
DHC ethenogenes strain 195 H, PCE,TCE ,DCE,VC* [17]
DHC sp. strain F1.2 H, PCE* ,TCE,cDCE,:DCE,VC* [18]
DHC sp. strain VS H, TCE,c¢DCE,VC [19]
DHC isolate BAV1 H, PCE*,TCE*,VC,DCE( ) [20]
:* o
Note: * means degradation by cometabolism.
1 3 ) H20
(21
o ,H» s (Hydrogen Release Compounds,HRCs),
H2 [10,13-14.22-23]
pH 13, , , .
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dehalobacter restrictus dehalospirillum

dehalococcoides ethenogenes strain
195, VG ,

VC ETH™, dehalococcoides—
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, 8 dehalococcoides species strain VS
TCE ETH P,
dehalococcoides isolate BAV1 DCE
; TCE
PCE™™, ,

Dehalospirillum multivorans , H,

[15,17-18,2029]
o

, Pinellas .
Victoria KB-1 R ,
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Table 2 Commonly used kinetic models
3
_dC __
s s r= o KC
[27
‘ ’ . L _dCy __ g G
) i Michaelis—Menton 7 dt "R +C,
5 _dCy _ quCy dX _dC
Monod =u - KC, X &t =Y dt kX

3
Table 3 Models of degradation of chlorinated ethylene and their functions in literatures
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