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A Study on the Comparison of Advanced Oxidation Reactions Including UV, Fe?,
and H:O. for the Degradation of Pentachlorophenol

Hyun-Seok Son + Moon-Kyung Kim - Kyung-Duk Zoh'

Department of Environmental Health, School of Public Health, Seoul National University

ABSTRACT : This study was performed to compare and to examine the degradation efficiencies and degradation mechanism of penta-
chlorophenol(PCP) by UV, UV/H,0,, Fe**, Fe? “/Hy0,, and UV/Fe*/H,0, processes. The pseudo-first order rate constant was compared in
each process. The addition of H,O, increased the rate constant by 13 times compared to the reaction with UV alone. The reaction rate in
Fe’* reaction with PCP increased 4 times and 7.25 times by adding 180 mM H.O: and 16 mM H,O,, respectively. Compared to that with
Fe"'/H,0;, the rate constant of the reaction with UV alone reaction increased 3.1 times. These results indicates the enhancement of reaction
rate is closely related to the generation of OH radical. The degree of the iron sludge production observed in Fe*'/H;O; reaction was signi-
ficantly reduced by irradiating UV in this process.
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Fig. 1. Effect of UV density and H.O: in photolysis of PCP

(Initial concentration of PCP = 0.034 mM, The unit
of UV and H,0, = [mW/em’] & [mM]).
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Table 1. Pseudo-first order rate constants(k;) and determi-
nation coefﬁcients(Rz) of reactions with different
experiment conditions

Uv FeSO4 HzOz k]

[mW/em?] [mM] [mM] [min™] R’
1 1.8 0 16 0.068 = 0,001 0.980 + 0.074
2 1.2 0 16 0.047 £ 0.003 0.974 + 0.068
3 1.8 0 0 0.005 £ 0.002 0941 = 0.038
4 1.2 0 0 0.005 = 0.001 0965 0.034
5 18 3.6 0 0.032 % 0.003 0942 % 0.067
6 12 3.6 0 0022 % 0001 0998 + 0.048
7 1.2 784 0 0.028 £ 0002 0978 + 0.188
8 12 1373 0 0.030 £ 0.001 0.982 + 0.180
9 12 2664 0 0.031 + 0.00 0.987 £ 0.162
10 1.2 36 16 0.089 £ 0.003 0.998 + 0.068
1 36 181 0.016 £ 0.004 0.672 £ 0.197
12 36 16 0.029 £ 0.003 0857 + 0.085
13 3.6 0 0.004 £ 0001 0920 = 0.045
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Fig. 2. Effect of adding H,O, for degradation reaction of
PCP by Fe2+(Initial concentration of PCP = 0.034 mM,
[Fe*'] = 3.6 mM).
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Table 2. Alteration of pseudo-first order rate constants(k:)
and determination coefficients(R%) during UV/Fe*"/H,0,
and Fe*'/H,0, reactions

UV/Fe” H,0, Fe?'/H,0; Fe*'/H,0,

Time(min) (16 mM) (180 mM) (16 mM)
k R’ ki R ki R’
10 0.1363 0.9403  0.0536 09897  0.0524 0.8569
20 0.0889 08947  0.0773 09720  0.0535 0.9647
30 0.0849 0.9533  0.0597 0.9354  0.0537 0.9867
60 0.0872 0.9886  0.0317 0.7615  0.0365 09270
90 0.0886 0.9957  0.0210 0.7602  0.0295 0.9276

120 0.0894 0.9979  0.0155 0.6718 0.0238 0.8565
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Fig. 3. Effect of adding Fe* on photolysis of PCP(Initial
concentration of PCP = 0.034 mM, light intensity =
1.2 mW/em® )
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Fig. 4. Effect of H,O, on photolytic reaction with Fez+(Ini-
tial concentration of PCP = 0.0337 mM, The unit of
UV, Fe* and H0, = [mW/em?], [mM] & [mM]).
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