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Degradation of 3-Chlorophenol by a Ultraviolet-Fenton Process:
Parameters and Degradation Pathways

ll-Kyu Kim
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Abstract

The degradation of 3-chlorophenol(3-CP) by various AOPs(Advanced Oxidation Processes) including the ultraviolet /
hydrogen peroxide, the Fenton and the ultraviolet(UV)-Fenton process has been conducted. The highest removal efficiency for
3-CP in the aqueous phase was obtained by the UV-Fenton process among the AOPs. In the UV-Fenton process, The removal
efficiency of 3-CP decreased with increasing pH in the range of 3 to 6, and it decreased with increasing initial concentration.
As the intermediates of 3-CP by UV-Fenton reaction, 3-chlorocatechol, 4-chlorocatechol, and chlorohydroquinone were

detected thus the degradation pathways were proposed.
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Fig. 1. Schematic diagram for photocatalytic reactor.
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Fenton 3-3-& HkS-A7F 155 who] 100%2] 3-CP=
Halsl= A3 e AL UV-Fenton 3-8 2] 790
= HESAIZE 58 Yof 100%2] 3-CP AXR= —‘L-EHﬁP
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-Fenton ¥h-g-o] Fold ABIE/AJS 71A| AL Qlofal B
=]t Bauer 5, 1999; Cho 5, 2000; Engwall 5,
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Fig. 2. Comparison of AOPs for 3-CP degradation (Experimental
conditions : pH=3.0, Co=0.1mM, Fe2+=lmM, H,O=
ImM, Temp.=25+1C).
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Fig. 3. Effect of pH on 3-chlorophenol degradation by the
UV-Fenton process(Experimental conditions: Co=
0.1mM, Fe*'=1mM, H,0,=1mM, Temp.=25+1C).

UV-Fenton 34014 558 ofo] HL Fsp
H Zle] B g el B, o] A& ol
I Q3 UV TE vl4|51A4 v, OH radical 2] A
A2 $519] OH radical ©] 2] 7]ofal ] Eic}
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Fig. 4. Effect of Fe** concentration on 3-chlorophenol
degradation by the UV-Fenton process (Experimental
conditions: pH=3.0, Co=0.lmM, H,O,=1mM,
Temp.=25+1TC).
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mM 2 uj, 657 8RSl Ay} ZkzF oF 56%, 87%,
100%, 100%7} B35 e}k 27]%% 0.1 mMZ} 0.01
mM@] 7%, HESAZE 64 & 5 HallEl= HE A}
= BolAut 27| % 0.01 mMo] A% Eaj7} 22 ¢
w27 Jofifi= A 0 &2 UERTh UV-Fenton 370l
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Fig. 5. Effect of initial concentration on 3-chloro phenol
degradation by the UV-Fenton process (Experimental
conditions: pH=3.0, Fe’'=lmM, H,0,=1mM,
Temp.= 251 C).

of ofst 4% 3-Ashllis Ha5A
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Sid

P = A 1093

GC/MSE 0]-83F Z=7HIAE A= &35) 3-CP9)
UV-Fenton Y2 == 3-chlorocatechol 2} 4-chlorocatechol,
Z18]31 chlorohydroquinone®] E7HIHAEZA HE
5190t} o] ZE TAR 243 2 o Fig. 69 A4
5 vlo} o] ¥ Bajmpyge] FE WAUZL, UV-
Fenton ¥1-g-of 9J&] A= OH Ht]Z( - OH)9 ¥
A5 Wo3-CPe] &all7} o] Fojx|= 2l o= et
(Bauer 5, 1999; Engwall 5, 1999). A HA| Ea|F=
(pathway 1)= HA] 3-CP<] ortho $Jx]of] OH &t}
< 34 Hho} 7+ © & 2-hydroxy-3-chlorophenol
FX= 6-hydroxy-3-chlorophenolS A§Asl A=t
ortho £]2|9] =AY} o|&shHA OH tdo
9]&}| %|2}+=] o] 3-chlorocatechol ©]U} 4-chlorocatechol
o] MR Ao waEr E rhE Rejde
(pathway 2)2+= 3-CP9] para $]%]o]] OH Ft|Zd-&
24L& o} 4-hydroxy-3-chlorophenolo] AJA] =
U ©AOA] para $JR] o] EAsh= a7} oSk
A OH #t]Ae] 2J5}| %]$}=]o] chlorohydroquinone©]
A EL 5424 ¥hgo] ALy 3-chlorocatechol
1} 4-chlorocatechol, chlorohydroquinone 2] FA~R7}
g2tslA L HIAIF (ring cleavage)©o] €W A] catechol,
quinone, AEA}F 1-7]4F 5 A|&2] O 2 FApEFo] g

H 2245 R 2oiE 7, AL CO,, H20, CI 5
A ER Bl A o2 SEThKim <5, 2001).

H H
< Pathway 1> M
B H
+OH o 5
) /_, on OH HOH -
cl cl
£y
2-hydroxy-3-chlorophenol  3-chloracatechol (detected)
€0z, Hy

<l
H H
3~chlorophenol H_
H 4
\_. SO0 IO
Cl

cl
6-hydroxy-3-chlorophenol  4-chlorocatechol (detected)

< Pathway 2 >

3-chlorophenol  4-hydroxy-3-chlorophenol ch\orohydroqumone (detected)

Fig 6. A proposed degradation pathway of 3-chlorophenol
in aqueous phase by a UV-Fenton process.
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