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Kinetics on Ethanethiol Oxidation by Potassium Permanganate in Drinking Water
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Abstract : Reaction kinetics of ethanethiol oxidation with potassium permanganate in water was studied, and the effect of ethanethiol oxidation in
raw water under coagulation condition has been investigated. The results showed that the oxidation reaction of ethanethiol by potassium
permanganate was very efficient, the removing effect could be more than 90% . The rate of ethanethiol decomposition by potassium
permanganate in aqueous solution followed second-order kinetics. When potassium permanganate was excessive, pseudo-first-order rate and
concentration of potassium permanganate followed the equation: &' = 0.025- [KMnO, ] - 0.008. And then, the second-order reaction rate
constant was k = 0.025 L/(min*mg). The removal of ethanethiol in raw water by potassium permanganate under coagulation condition was
poorer than in pure water condition, So predicted concentration of potassium permanganate was lower than real concentration .
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Fig.1 Oxidation reaction of ethanethiol under different

dosage of potassium permanganate
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Table 1 Kinetics parameters of ethanethiol under different

dosage of potassium permanganate

HEM A BEHE k/min~"! R? i/ min
B/mg-L!
2.0 Ine= —0.040s + 4.986 0.040 0.942 17.33
3.0 Inc= -0.071¢ +4.952 0.071 0.967 9.76
4.0 Inc = —0.093¢ + 4.980 0.093 0.978 7.45
5.0 Inc= —-0.117¢ + 4.805 0.117 0.927 5.92
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Fig.2 Oxidation fit curves of ethanethiol under different

dosage of potassium permanganate
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Fig.3 Oxidation fit curves of ethanethiol under different

initial concentration
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Table 2  Kinetics parameters of ethanethiol under different

initial concentration

mefg HenE K/min~! R*  typ/min
/ug L
178 Inc=~-0.117t+4.805  0.117 0.927  5.92
254 Inc=~-0.119:+5.511  0.119 0.975  5.82
289 Inc= -0.113:+5.609 0.113 0.982 6.13
407 Inc= —0.108:+60.53  0.108 0.987  6.42

MR 2 WA, AR Z 50 BEA 46 0 E B — &R AL

EEEREAMER . BRARRREBEAR, TLA

R Z ) R R % Ak RN B A B U R

RSB ERERASENZGTHZHRBEERE—

PN

2.1.3 HhARMNEREE & WHE
REULRBER, TUANEREREEKT

HBARNAN RN RYEREFTEIATUER.

d[C,H,SH]
dt

K,k A ZE R EEEH (min™"') ; [KMnO, | N E

HBHWEE (mg/L); [CH;SH] R Z B BE W &

(mg/L) .
HEERHNKERANTZHETE 2T BHFE

AT . AUARNERNIBTRERANKERES

VS AT
d[ C,H,SH]

dt

=~k +- [KMnO,] - [CH,SH] (1)

= - k- [KMnO,] - [C,H,SH]

=- k' - [C,H;SH] (2)
R, B A — RN E R (min™') .
BEAW RN EBEITXTZHENH
— RN, k' PR Z AT R R B R
BT W — RN EFEEBGHITEE , BEE 4.

0.14

0.12
0.10
0.08
0.06 |-

0.04 | y = 0.025x - 0.008
2 =
00z L R2=0991

0 L i 1 I 1
0 1 2 3 4 5 6

HRRHHR/mg L

Dy —% R P H Bk fmin !

4 BERANRSKEEERNNX R R
Fig.4 Relation curve of reaction rate constant and

concentration of potassium permanganate
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Table 3 Changes of concentration of potassium permanganate

through reaction/mg-L ™"

% RLHE KRR HEEE
0.5 0.1 0.4
1.0 0.3 0.7
1.5 0.7 0.8
2.0 1.0 1.0
2.5 1.3 1.2
3.0 1.8 1.2
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Fig.5 Compact of ethanethiol removing effect by potassium
permanganate under different condition
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Fig.6 Compact of ethanethiol removing efficiency by

potassium permanganate under different condition
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