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Dechlorination of Chlorinated Ethenes under Different Redox Conditions
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Abstract : Chlorinated ethenes are pollutants in contaminated soil and groundwater, and one of the efficient way to re-
move them is biodegradation. In this paper, the microbial breakdown of PCE, ciss DCE and VC with initial concentra-
tions of 100 pmol/ L were studied under different redox conditions at te mperature 20 C . The results showed that in the
presence of ferric iron and carbon dioxide , PCE were dechlorinated to TCE (0.26/ day) and ciss DCE (0. 31/ day) , re-
spectively . In the presence of fatty acids and without competition from inorganic electron acceptors , all the studied chlo-
rinated compounds were completely dechlorinated to ethenes. However, the degradation rates of ciss DCE and VC
(0.04/ day) were much lower than that of PCE (0.57/day) . Under denitrifying, manganese reducing and sulfate re-
ducing conditions , no degradation of chloroethenes was observed. When the te mperature was lowered to12 C ,the activ-
ities of dechlorinating microbes were also reduced, nevertheless, the completely reductive dechlorination of chloroethenes
still occurred .
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: NaHCO; (1 mol/ L) . Na;SO4 (1 mol/ L) . ( )
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Table I~ Setup of the batch experiments on degradation
/
NaNO;(5)  MnOy(5) Fe( OH);(10) Na,SO,(5) NaHCOy(5)  FAs(5)
PCE (0.1) + + + + +
cis DCE (0.1) + + + +
VC (0.1) + + + + +
+ , ( ‘mmol/ L)
1.3
Varian Gene- RGA3
sis , Porapak Q( (RGD; 265 C; 105C) .CO,
0.32mm, 25m, Spm) , s Carboplot P7 S
(FID) , 300 C . ( TCD, 81 C) .pH
:357C 3 min;
10 ‘C/ min 250 C; 250 C 1.4
5.5 min. s 14 ml/ min. ( )
DX
100 Dionex , Ton- ,
ac AS9-SC R 1.8 mmol/L cy Vy, + ¢,V Vv
II)\Ia2CO3-1.7mm01/L NaHCO; | 1.5 ml/ M= Vy = o L B
min . CP9001 , (1)
(ECD) , 275 C. ,Cw /s Cy
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Fig.l Biodegradation of PCE in the presence of NaHCOs(a) and Fe( OH);(b)
) ,PCE s (-58.9.-41.7 kJ/ mol electrons)
, 2a .PCE ciss DCE PCE
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Fig .2 Biodegradation of PCE (a) and variation of H, and FAs (b) in PCE/ FAs bottle
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Fig .3 Biodegradation of lower chlorinated ethenes in ciss DCE/ FAs bottle (a) and VC/ FAs bottle (b)
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Table 2 Reductive dechlorination of chloroethenes
’ under different te mperature
FAs/ PCE 100pmol/ L PCE
20°C 12°C
Smmol/ L FAs( PCE FAs
), 12°C ( ). /d! /d /d! /d
3 , PCE PCE - cis DCE 0.57 1.2 0.16 4.2
’ 9PCE ciss DCE -~ VC 0.03 23 0.02 35
> VC —ethene 0.04 17 0.02 35
20°C s
2

, 12°C
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