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Oxidative Degradation of Chlorinated Hydrocarbons under Anaerobic
Conditions
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Abstract :Based on column experiments , the oxidative degradations of some chlorinated hydrocarbons under three less-
reduced redox conditions were investigated. The results showed that in the presence of nitrate and manganese oxide, 1,
2-dechloroethane (1 ,2- DCA) and vinyl chloride ( VC) could be oxidized. The transformation rates of 1 ,2- DCA under
denitrification and manganese reduction were 1.18/h and 0.54/h, respectively , while those of VC were 0.29/h and
0.15/h, respectively . In the presence of iron, degradation of VC was not clear. In addition, the degradation of 1 ,2-
DCA was inhibited. For other chlorinated hydrocarbons, such as 1,1, 1-trichloroethane, trichloroethene, cis-
dichloroethene and trans-dichloroethene, no degradation occurred under the three studied redox conditions .
Monochlorobenzene exhibited relative high re moval in the columns , however, due to its high soil adsorption potential , it

was not known yet whether microbial activities were involved .
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Fig.2 Breakthrough of chlorinated hydrocarbons in various columns
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Table I  Removal extents ( %) of the studied chlorinated
’ , V€ ’ hydrocarbons in different columns
, vC
MCB , NaNO; MnO, Fe( OH) ;3

vC 89 76 <40 100
( 4 ciss DCE <10 <40 <40 <20
) 1,2-DCA.VC MCB  trans DCE <10 <40 <40 <20
1 6 , 1.,2-DCA 100 97 74 100
1,1,1-TCA <10 <40 <40 <40
( %) : TCE <20 <40 <40 <20

MCB <40 <40 <40 73




40 23
2 0o , VC.
1,2-DCA . cis DCE . transs DCE. TCE .1 ,1, 1- s . R
TCA MCB ( Koo 23 . 1,2-DCA VC
33.59 .59 .126 \151 245 L/kg'").
(0.5%) . (1.7 L/kg) 2.2
(0.3), VC.1,2-DCA .cis
DCE .trans- DCE .TCE .l ,1 ,1-TCA  MCB o ( 6 ) .
235578  10(
11) . , , H,
1,-2DCA VC 70 % =y
) 3 MnO, ,
, MCB 73 %, MCB
) 4cm ,1,2-DCA vC
0 Tove oo X tca xMcB] 20 L Py 1013
g ODCA Ac-DCE *+ TCE i 16“:, L oos | o H © o on2
§ g :\? 06 1 009 z
§ = % 04 1 4 006 S
g S 0z 1 0.03
00 L . 0.00
0 10 20 30
fK/em
3
Fig.3 Profile concentrations of chlorinated hydrocarbons , relative Mn' and dissolved H,
50pmol/ L 20pmol/ L ,
4pmol/ L, MCB
. MCB ,
1,2-DCA.
( Ko ) VC  MCB , 3
Mn O, (1) ~ (3)
( y, Mn®  wMnV , 2
Mn" , Mn" 3
, (1) ,1,22DCA
0.4nmol/ L , vC ,1,2-
(2 DCA ,VC
s 1,1,1-TCA .ciss DCE .
NaNO; R trans DCE TCE,

>



(2) 1,22DCA VC , 0.29/h  0.15/h.
(3) MCB
, ,1,2-DCA ,
MCB

1.18/h 0.54/h, vC
2

Table 2 Transformation kinetics of chlorinated compounds in the soil columns

MnO, NaNO;
k to.s k to.s k to.s
/cm /h! /h /cm /h! /h /cm /h! /h
vC 0~16 0.16 4.2 0~8 0.15 4.7 0~8 0.29 2.4
1,2-DCA 0~38 0.55 1.3 0~38 0.54 1.3 0-~38 1.18 0.6
MCB 0~24 0.13 5.2 0~16 0.12 5.7 0~20 0.14 4.9
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