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ABSTRACT

Fenton is the reaction using the OH- radicals generating by interaction between hydrogen peroxide and Fe** which can
oxidize the contaminants. Fe?* ions are oxidized to Fe** ions by reaction with H,O, and formed OH- radicals. UV-Fenton
process includes the additional reaction that generates the OH- radicals by photodegradation of H,0O,. In methylorange
(MO) decolourization experiment with UV-Fenton, optimal Fe** : H,O, ratio was obtained at 1 : 10. Based on the obtained
condition (H,0,= 10 mM, Fe*"=1 mM) with/without UV-fenton experiment was carried out. Removal efficiency and
sludge production were measured at 30 min. The case of w/o UV irradiation and only H,O, was hardly treated and only
Fe*" showed 65% removal owing to coagulation. When UV-Fenton process in optimal ratio (Fe’": H,0,=1: 10), UV
irradiation showed better removal efficiency than of w/o UV irradiation. Also, MO decolourization was a function of the
hydrogen peroxide concentration (x;), Fe*":H,0, ratio (x,), and numbers of UV lamp (x;) from the application of the
response surface methodology. Statistical results showed the order of significance of the independent variables to be
hydrogen peroxide concentration > numbers of UV 1 amp > Fe*" : H,0, ratio.
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Table 1. Oxidation potential of various type of oxidants

Oixdizing Oxidation potential Relative oxidation
agent V) power
OH- 2.8 2.06
O; 2.07 1.52
H,0, 1.77 1.3
HO,: 1.70 1.25
Cl 1.36 1

ER)7] wiiZel 27pdol 2y} dikslarase] HAMES A%
3= 7o) 93K Sun et al, 2007; Kim et al., 2004;
Karthikeyan et al., 2011).

F'+ H,0 — Fe*'+ OH + OH (D
RH+ OH — R+ H,0 2
R-+ H,O, — ROH + OH- 3)
OH- + H,0, — H,O+ HO, 4)
OH + F&*" — F&*'+ OH (3)

HETLSA] FLE F71E FAERSS 4 (6)9] Hy0,
o] FeE <3l WA= OH- izt 4 (7)9] 37t
Hol o] 3oz 3| A= OH- 2z Fofl 9
3 F71HQ) L= A7 dojdnt. &, AERRSA
AslElo] WSk 37FHolee Aeils FARHE 271
olgo = Fghelo] Ho] A&2AQ] whgo] Zhssl HERE
$H ¢ =2 X2)a8-S BAtHRomero et al,, 2016).
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Fig. 1. UV reactor for photo-fenton experiment.
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Table 2. Box-Behnken design for experiment with results

- ol - upga -

uha) s

Explanatory variables

Code
H,0, Ratio (H,0»/ Fe*") UV lamp
Min. level -1 5 5 1
Central level 0 10 10 3
Max. level +1 15 15 5
Run Coded factor Uncoded factor MO Removal ratio
order H,0, ratio UV lamp H,0, Ratio UV lamp —In(C/C0)
1 0 0 0 10 10 3 6.66
2 -1 0 -1 5 10 1 2.06
3 +1 -1 15 5 3 2.72
4 -1 +1 5 15 3 3.26
5 +1 0 -1 15 10 1 221
6 -1 -1 10 5 1 3.37
7 0 10 10 3 6.66
8 +1 +1 15 10 5 4.51
9 0 10 10 3 6.66
10 0 +1 -1 10 15 1 4.07
11 0 +1 +1 10 15 5 6.37
12 -1 0 +1 5 10 5 4.37
13 +1 +1 15 15 3 3.41
14 -1 -1 5 5 3 2.57
15 0 -1 +1 10 5 5 5.68
A B8NS Arsislon, daAge SAAE F 3.4 o nE
Box-Behnken A@AANES 2-83139t. Box-Behnken'
< o9 B 25 AlgRel 2¢ 2%l wMixAIgS A% 3.1 BHENS Y =M =& MY
sto] 71EAIES sk, AR 435 nE ST B AFMe dgQRA] AA Js F= 891
AIAA 22F BEGEAAS FAE 5 e AR A3 2 Wgedln] %, skra Y, dilskea27t
FHo =M A A Al AP mAEEY ol HlE, B AR HE Tl o] 23S AR
A A A G TN A sk Algeltt o o] ZUES WA WEH A FEHIE &

(Song and Jang, 2009; An et al., 2010; Cho et al.,
2007).

B Aol ST SusRt B FYP
(x1), TRISRA 27102 Bl (xy), AP R i (x3)

I FEHgEE WeedR] AASE () A4 2%
Sk, EedAle] 27 Aleds) ARe THE Fe
SAEE sl BeRIROT] 7} wae] APl
NZAPE Balol B FPS TS Wi 1 WS
X731 tH(Table 2). Box-Behnkenoll &gt A% ZAvl=
Minitab(version 16, Minitab Inc., U.S.A)2 A&l &
AAXEE stom, Be AHL 33] vk st 1

B FARH AHg st
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Fig. 2. (a) Effect of H,0, dosage on the decolorization in photo-Fenton process (Fe*" =1 mM), (b) Effect of Fe’*: H,0, ratio on the
decolorization in photo-Fenton process (H,O,= 10 mM), (c) Photo-fenton degradation at various MO concentration (Fe*"=1mM,

H,0,= 10 mM), (d) Photo-fenton degradation with 1, 3, 5 UV lamps.
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Fig. 3. Removal efficiency in the condition of with/without UV.
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Table 3. Regression analysis and response surface model fitting
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S F=AE FHels] Yste] Table 39 3]FREA
FAHEA (ANOVA test)S 7388 Axt A8d, o
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Qlgk 4= 3JAT} (Fereidouni et al., 2009).

-
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£ %

Source DF? Seq.SSY F9 pY
Regression 9 40.61 902514.41 0.000
Linear 3 11.63 406228.92 0.000
Square 3 28.98 1932294.89 0.000
Interaction 3 0 3.33 0.114
Residual error 5 0
Lack-of-Fit 3 0
Pure error 2 0
Total 14 40.62

a) DF : Degree of freedom, b) Seq. SS : Sum of squares, ¢) F : F value, and d) P : P value
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(b) H202 and UV lamp
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