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Abstract

As one of the widely existent pollutant, terachloroethylene ( PCE) was chosen as the aim pollu-

tant,and the self-made permanganate solution was chosen as oxidant. The batch experiment method was used to

investigate the reaction kinetics, influencing factors and dechlorination mechanism of PCE. Experimental results

have shown that the reaction appears to be first order and has an activation energy of 57. 119 kJ/mol. The reac-

tion rate constant K, was 0. 0076 min 'and the half-life ¢, ,, was 91. 20 min at 30 °C . The reaction rate constant
of PCE was almost not affected by pH(3 ~10) and ionic strength(0 ~0. 1030 mol/L).
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Fig. 1

Effect of temperature on the reaction

rate of the oxidation of PCE
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Table 1 Kinetic equation and reaction rate

in dechlorination of PCE by KMnO,

L RE o , K b
. SN 3 772 07 7 R?

(Cc) (min ! )
15 In(C/Cy) = —0.0024¢ 0.9901 0.0024
20 In(C/Cy) = —0.0047¢ 0.9888 0.0047
25 In(C/Cy) = -0.0059: 0.9910 0.0059
30 In(C/Cy) = -0.0076¢ 0.9953 0.0076
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Table 2 Dechlorination rate of PCE by KMnO,

with different ionic strength

B3 BE (mol/L) K, (min~")
0 0.0087
0.0103 0.0079
0.0309 0.0092
0.0618 0.0093
0.1030 0.0084
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Table 3 Dechlorination Kinetics for different

chlorinated hydrocarbons by KMnO,

W o Ke N,
ES (min™")  (min)

1,1-DCE  In(C/Cy) = -0.2889: 0.9595  0.2889 2.40
TCE In(C/Cy) = =0.1429t  0.9900  0.1429 4.85
PCE In(C/Cy) = -0.0076: 0.9953  0.0076 91.20
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Fig.7 Reaction pathways of oxidation

of PCE with permanganate

3 & i

-l

3 3 e T A X M AR ) S B S B &
R A5 LR 458 .

(1) /& %6 B2 B0 AE 0% 100 IS JF HL 4% D M 1% i
1,1-DCE . TCE i1 PCE;

(2) B LR Xt 1, 1-DCE TCE fil PCE () % it
J I BIAF G WE— G S I Bl )2 T B BN R R R
K., 4> 14 0.2889 0. 1429 F1 0.0076 min ', JZ i
e 1, 43 2. 40 4. 85 F191. 20 min;

(3) /& % 2 59 % PCE J 0 5% Wi B 3% 1 F 5 3
W :pH {H 7€ 3 3] 10 Z [a] 28 fh i, B S8 R A B
AR A 5 Bl O T B 0 T R, RN R H B K,
K, F WS AL fE E N 57. 119 kJ/mol ; 8 154
JETE 0 ~0.1030 mol/L 2 [a] A5 k. B, 5 fifk 3 258 25 1k,
AK,



%8 1 MBS 6 HE RAT W M T K P PCE BT 5% 1359

with permanganate. Chemosphere ,2002,46(4) :815 ~ 825
[8] Ge Chena, George E. Hoag, Pradeep Chedda. The mecha-

2 % X B

nism and applicability of in situ oxidation of trichloroethyl-

[1] B Rbk, gk i K, &5 K EACAE P & 9 4 B 7
B N W oT i e FREERL 2 3 e ,1996,4(6) 236 ~ 39

(2] B H #8505k 55, 45 T E Kb 8 m R bR
R RS R IR B HE R ,2006,37(4) 221 ~22

[3] TRERsk. PRy T KAk 2 b i R AL B oA BT,

2007, (FAIF1) :210 ~211 (107 D7 A XU 1 U (R

1t R B 5 0 1L AR A BLIE K Ak 3 KHORCHE. [ 5 41K ,2004,20(5) 29 ~ 10

HITESE 50 . R BSR40 2% 2007 ,33(3) :29 ~ 30 [11] Yan Y. Eugene,Schwartz Franklin W. Kinetics and mech-

ene with Fenton’ s reagent. Journal of Hazardous Materi-
als,2001,87(1 ~3) . 171 ~ 186

(9] Fh-EAL, Th42, B e AR . o PR 6 0T 4R 1k 25 I3 K W) Jist K v
FeasE gk . T E 4 HEK ,2006,22(21) 16 ~7

[4

[

[

[—

Chenju Liang A. , Zih-Sin Wang, Clifford J. Bruell. Influ-
ence of pH on persulfate oxidation of TCE atambient tem-
peratures. Chemosphere, 2007 ,66(1) :106 ~ 113
Kun-Chang Huang, Zhiqiang Zhao, George E. Hoag,et al.
Degradation of volatile organic compounds with thermally
activated persulfate oxidation. Chemosphere,2005,61(4) .
551 ~560

Kun-Chang Huang, George E. Hoag,Pradeep Chheda,et al.

Kinetics and mechanism of oxidation of tetrachloroethylene

anisms for TCE oxidation by permanganate. Environ. Seci.
Technol. , 2000, 34(12) :2535 ~2541

Kun-Chang Huanga, George E. Hoaga, Pradeep Chheda,
et al. Oxidation of chlorinated ethenes by potassium per-
manganate : A kinetics study. Journal of Hazardous Materi-
als,2001, 87(1 ~3) :155 ~ 169

Allen M. B. , Ruben S. J. Tracer studies with radioactive
carbon and hydrogen. Chem. Soc. ,1942,64 (4) .948 ~
950





