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Abstract
A stainless steel mesh was applied to the cathode of an electro-Fenton system. Methylene blue (MB) solution was chosen

as the model waste water with non-biodegradable pollutants. For the model waste water, the degradation efficiency was com-
pared among various SUS mesh cathodes with different surface treatments and magnetite coatings on them. With increasing
amount of the magnetite coating on SUS mesh, the degradation efficiency also increased. The improved electro-catalytic char-
acteristic was explained by the increased amount of in situ generated hydrogen peroxide near the cathode surface. Cyclic vol-
tammetry data also showed improved electro-catalytic performance for SUS mesh with more magnetite coatings on them.
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An Electro-Fenton System Using Magnetite Coated One-body Catalyst as an Electrode

Keywords: advanced oxidation process, fenton process, methylene blue, magnetite, sus-mesh electrode

LM B

9 g Sk o 23 E edEde] SR O
&9 84, s, A=t A7l VjoRE A
J L=l gt 4 e¢do] AZbet FAIZ vy
$317] §5k] a1EASA 2] 7% (advanced  oxidation
process, AOP)°ll tjgt A o] &3] o]Foj=x| L Qlek. 1% 7}
& gl 4R 7s2 AEAFSPH(Fenton’s reaction)©] ¢l=d], o] W
AlefAE ALEAIRD S A(H00)E Hol2 0= D43t AlAA H
T UlellA] OH =]z AdAA o] girfdso] vhtsiy £ 74t
HA 07 Abgltalsivh1,2]. Holle dEAE ] oy 714 A

o
a
L
2
=

]0

i 1__1__1_

T Corresponding Author: Materials Architecturing Research Center, Korea Institute
of Science and Technology, Seoul 02792, Korea
Tel: +82-2-958-5426 e-mail: kim sh@kist.re.kr

pISSN: 1225-0112 eISSN: 2288-4505 @ 2018 The Korean Society of Industrial and
Engineering Chemistry. All rights reserved.

117

HNE O
|=R=R=1

aidsty] flsto] x71skerql W

i
R =
30, &
)
<

A7 ]@E*@}“}#~ @_019—*} *P‘@]—/F
S 83}, cathodeoll] &5 £FALE 51—
situ® AYA|7|aL & -roﬂ/ﬂ st dhow é’“ﬁ}o
anode®lA] Hol&& SAIAAA QoA F
sfeb= WY Fol lH4,5]. sHAIW o2
XS FolZ Q13 0] AL 71 A o]Ro] ¥k
T oIk wAIME 7HAAL QltHe, 7). ©
A3zt flsiA HZ 3] Oﬂ“fL | A= metal foam
0}3’_ 71 $oll S5AsES FH S cathode s LAIH

1718}ehA Q1 S :Zv— }0}0% S E in s1tui "g"é star
A WS Ak 7|8 S A ARS RSl
o] A7l A% metal foam= Yl &% W3} 7]A14
st of A8y SEE JdE 7] Als

S4& 7H71E A HI8EAlE A1 el

A

0



118

Power supply

+

Anode

hi
Cathode Grapnie

SUS mesh

Magnetic stirring

Figure 1. Schematic diagram of our electro-Fenton system.
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Figure 2. TGA graph of bare SUS mesh.
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Figure 3. SEM images of (a) 700 C heat-treatment, (b) 700 C heat
treatment after sand-blasting, (c) 800 C heat-treatment, (d) 800 C
heat treatment after sand-blasting SUS meshes.

wash-coating on 700 C heat-treatment, (c) before and (d) after
wash-coating on 800 T heat-treatment SUS meshes.
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Figure 5. Effect of Cathode types on the removal rate of MB.
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