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Degradation Of 4-chlorophenol By Photo-Fenton Process and Fenton Process

in Aqueous Solutions
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Abstract

Abstract :

The degradation of 4—chlorophenol by various AOPs(Advanced Oxidation Processes) including the Fenton and the

photo—Fenton process has been examined. In sole Fe, UV or HO2 process without combination, low removal efficiencies have

been achieved. But the photo—Fenton process showed higher removal efficiency for degradation of 4—chlorophenol than those

of other AOPs including the Fenton process. Generally more hydrogen peroxide was required to achieve higher removal efficiencies

of 4—CP at constant dosage of FeSOs in both of the Fenton and the photo—Fenton processes. Based on the results, The

photo—Fenton process is proposed to be the most efficient alternative for degradation of 4—chlorophenol among the processes

studied in this research.

Key words

FHO : 4-222HE, HEYS, BHELS, XM

o]l4] chlorophenol=-
L2 HopstA Ay

U% LS 7]’#‘3]4 A %ﬁ AR FGoNA % wjEs 1, st

I AHEREEE 8 A|E Yollale] A, dEEI o R &

* 4—chlorophenol, Fenton, Photo—Fenton, UV

ol

| =88 HFedEdR duA ATHF 5, 2003; 3
5, 1998; A1 &, 1997; Gamil et. al., 2003; Bin et. al.,

o)
PR
SeAE Y ARE A S 2 AR 2
A 5 2% 248 PUR A dsk A 2

Sl 71818 80] A S0 Qs AR
7}ﬂ%ﬂM%M%%m%%ﬁ,%”ﬂjﬂﬁEEfl%

2002).
©]21%t chlorophenol> ¢} 7188 f73& 4= 3131, A
E5 zglof| 93 AEHR] & HEFE sl Qe
29 fglo]
g

L«‘J
[

* Corresponding author Tel:+82-51-629-6528, Fax:+82-51-629-6523, E-mail: ikkim@pknu.ac.kr(Kim, 1.)

463———



Journal of Korean Society of Water and Wastewater
Vol.25, No.4, pp.463-469, August, 2011

——] 464

T} % (phase) 0% o AIA 22k 298 FdstAY Al
25 22k @ =45 s star, v)Ee wWo] T
s 1 A sHAE AYa TG F, 2003 H 5,
1998; 41 5, 1997; 71 5, 2003). whztx] o2 gt HARE
= HasAA F s AES A 7)) side] Fas)
H, o] & AgelA T 13AtsA e (Advanced
Oxidation Process)ell st A7} Wo] =11 ‘E}
At e BEe] Atstegelsd ARgeke At
ﬂzﬂi‘jr 0 49 e Akste S 7= O At Ed s &7
ol BAIA o] HHHe] {F71815=5 COH HoO B
HCI52] #71&3}(mineralization) ¥ E2Z Bajr]7|=
1&g el o]Yyst VeRe QEolY ksl
E AR W, AR F sl E ARSE
Fenton AF5H, Zgﬂ% ojgsh= W T & & 7
0“’/]-(7H . 1994; 7 1999; ©] %, 2004; Dingwang et.
, 1999; Kim et. al 2001).
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02 CO.% HyO, minerals 52 33t 33HE= A3IA]
717 =384 23l 7}'—“6} 4R ;ﬁ@r’\] I+ X*O]
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Figure 1. Schematic diagram for experimental set-up
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Figure 2. Concentration changes of 4-chlorophenol in blank tests Sttt 103% HeEw ZH . /;o] ]-]:] [
(Experimental conditions : pH 3.0, 1=0.05M NaClOs) o Cle E¢dh= TR EE0] AT Aoz A

o] AdATH(Z, 2006; Kang et. al., 1995) oA = A}
st A7E eSO, o]24Ql Cl a8t AA 5744
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Figure 3. Degradation of 4-chlorophenol by Fenton oxidation at Figure 4. The Concentration changes of 4-chlorophenol, chloride
different dosages of HO. (Experimental conditions: pH ion by Fenton’s reagent process (Experimental conditions
3.0, I=0.05M NaClO,) : 10mg/L 4-chlorophenol, pH 3.0, 1=0.05M NaClOy)
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o}, 7} 9 A Z A ue }% }9=(K) &= Table 1] YR
Atk
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v H,0, 1X10°*M : FeSO, 1X10*M
H,0, 5X10*M : FeSO, 1X10"*M
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Time(min)

Figure 5. Degradation of 4-chlorophenol by different processes
with constant Fe* concentration (Experimental conditions
: Fe®'=1x10-*M, pH 5.0, 1=0.05M NaClO,)
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Figure 6. Degradation of 4-chlorophenol by various combination
processes (Experimental conditions : pH 5.0, [=0.05M
NaCIO4)

2.0

@ Feso, xio muin Ly
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H,0, 5X10° M : FeSO 1x107M
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[SIE

Time(min)

Figure 7. The Degradation of 4-chlorophenol by various
combination processes during first 5min. of reaction time
(vertical : log scale) (Experimental conditions : 10mg/L
4-CP, pH 5.0, 1=0.05M NaClOx)
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Table 1. The rate constant of 4-chlorophenol by various combination processes

Conditions rate constant (K)
FeSOs 1x10™M with UV 2.537E-03
H:0, 1x107'M with UV 1.129E-02
Hz02 5x10°M : FeSO, 1x107*M 1.073E-01
Hx02 1x107*M : FeSO, 1x107*M 1.600E-01
H:0, 5x107*M : FeSOs 1x10™M 2.107E-01
H:0» 5x10°M : FeSO, 1x107*M with UV 3.363E-01
H:0, 1x107*M : FeSO, 1x107*M with UV 3.979E-01
H:0» 5x107*M : FeSO, 1x107*M with UV 5.974E-01
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