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Evaluation of Photocatalysis-Fixed Using Titanium

for Advanced Wastewater Treatment
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Abstract

Titanium was oxidized with oxygen plasma and calcinated with rapid thermal annealing for
degradation of humic acid dissolved in water. Titania photocatalytic plate was produced by titanium
surface oxidized with oxygen plasma by Plasma Enhanced Chemical Vapor Deposition(PECVD).
RF-power and deposition condition is controlled under 100 W, 150 W, 300 W and 500 W. Treatment time
was controlled by 5 min and 10 min. The film properties were evaluated by the X-ray Photoelectron
Spectroscopy (XPS) and X-Ray Diffraction (XRD). From the experimental results, we found the optimal
condition of titania film which exhibited good performance. Moreover photocatalytic capacity was about
twice better than thermal spray titania film, and also as good as titania powder.
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X 1. Deposition conditions.
substrate Titanium (99.9%)
Pre treatment gas 0Oy : 80 sccm
Deposition gas 0Oz : 10 sccm
Pre working pressure 1.0 ~ 2.0x102 mb
Working pressure 6.0 ~ 9.0x10 % mb
RF power 100W ~ 300W
Electrode to substrate distance 15 cm
Deposition time 10 min
Substrate temperature Room Temperature
RF power®} current times FAd3dle] A3 S £33 S u XPSE I 9o WS 43 235 e
Aottt RF powerE 300W=Z A3 current times Z+ZF Smin¥ 10minC. & ZE39S W AR Aol
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a& 1. XPS of TiO2 film with annealing with RF power and current time control in PECVD
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a3 2. XRD of TiO2 film with annealing temperature control in RTA
(Zh XRD of the film with annealing at 400~600TC
(%) XRD of the film with annealing at 600~800T

HEdA ol o dFgFS 1| et dHYE A G AF AIHE 18
07, 400°C, 500°C, 600C, 7007, 800CAA & S XRDZ &4 .
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oz FEd) vu-S BAEA "k =2 RF powers #3v] 9o FHAS F7MAZH o SEMel 93]
gtk ®3 XPSEHA A 150Well o3 Azte FEv HEo| vl 300W= 3 A FHol T2 EE
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