125

o= EHF AN
J. Kor. Inst. Surf. Eng.
Vol. 40, No. 3, 2007.

<A

x| & a Axla = b b SdxLb a
HEY, ZLA, BYSS, UM, UM, YT

FaEtn W2EEE, SRl it HE

Characterization of Nickel Composite Plating with TiO, Particles

for Photolysis of Organic Compound

Chul Young Choi**, Seung Chan Cho?, Young Bok Ryu Young Seok Kim®,

Hyoung Chan Klm Yang Do Kim®

*Pusan National University, Schoof of Materials Science and Engineering, Pusan 609-735, Korea
®Pusan R&D Center, Korea Institude of Industrial Techology, Pusan 609-735, Korea

(Received April 16, 2007 ; accepted June 28, 2007)

Abstract

Many fundamental studies have been carried out regarding waste water and hazardous gas treatment tech-
nology using the photolysis effect of TiO,. However, photolysis of both organic and organic-inorganic binders
immobilizing TiO, makes permanent use impossible. In this study we manufactured a catalytic electrode by
nickel-TiO, composite plating in order to immobilize TiO,. The surface properties according to the current
density changes of cathode and concentration changes of TiO, powder in nickel plating bath has been analysed

with EDX, XRF, SEM,

Raman spectrometer etc. The characterization of the catalytic electrode in decom-

position of organic compound has been obtained by using UV-Visible spectrophotometer through analysing
concentration changes of methyl orange solution containing the catalytic electrode vs. time with projecting

UV-light in the solution.

The study shows that a catalytic electrode of nickel-TiO, composite plating with

high-efficiency in decompostion of organic compound has been formed under high concentration of TiO,

powder and low current

density of cathode.
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Fig. 1. SEM image and Raman spectra for Ni-TiO, composite coating (Ni part).

ek A L0 PR

Intensity [a. u.]

|

,) . P VAN _—

100 200 300 400 500 8§00 700 00 wo 1000

Wavenumber [cm™]

Fig. 2. SEM image and Raman spectra for Ni-TiO, composite coating (TiO, part).
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Fig. 3. EDX spectra of Ni-TiO, composite coating.
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Fig. 4. SEM image and Scratch tester by friction.
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Fig. 5. SEM images (x1000) presenting the immobili-
zation degree of the plate etched with 10%
H,SO, and non-etched.
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Fig. 6. Methyl Orange concentration vs. time with
varying TiO, powder concentration (current
density: 1 A/dm?, UV : 1 kW, non-etched plate).
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Fig. 7. Methyl Orange concentration vs. time with
varying current density (currnet density : 1A/
dm? UV : 1 kW, etched plate).
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