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NARUDON SAIJAIOUP : APPLICATION OF PHOTOCATALYSIS PROCESS
WITH VISIBLE LIGHT RESPONSIVE TIO, IN WATER DISINFECTION. THESIS

ADVISOR : APICHON WATCHARENWONG, Ph.D., 280 PP.

TITANIUM DIOXIDE NANOTUBES/ TITANIUM DIOXIDE NANOTUBES WITH

ANTIMONY TRISULFIDE/ PHOTOCATALYSIS/ DISINFECTION

This is an application of photocatalysis for water disinfection with titanium
dioxide nanotube. The study focus on improving the titanium dio#ide nanotube to
response the visible light region. It wasiused as a catalyst in the water disinfection by
photocatalysis process. Including factors such as the different of catalyst, surface area
of catalyst, water flow rate on catalyst, reuse of the catalyst. In the experiment was
divide into two parts. The first, study on the synthesis of titanium dioxide nanotube by
anodization process (TiO2) and the improvement of titanium dioxide nanotube with
antimony trisulfide (TiO2 / Sb2S3) by photodeposition process. The FE-SEM analyzer
show that both"of TiO2 and TiO, / SbaS3 formed nanotube on’surface, clearing pipe.
However, when using EDX technique, TiQ> / Sb,S3 catalysts were found to have Sb
and S elements scattered throughout the catalyst surface. The amount of Sb and S
elements increased with the times in photodeposition process by XRF techniques. For
XRD analysis, TiO, was anatese phase structure of titanium dioxide and TiO; / Sb,S3
was crystallinity structure of antimony trisulfide. The UV-VIS (DRS) technique shown
the absorption of TiO2 / Sb2S3 can shift the spectra of visible light more than bare TiO>,
but the absorbance were close together after 15 minutes. So, the next experiment, TiO2

/ Sb2S3 15 minutes was use on water disinfection by photocatalysis. The second study



was a study on water disinfection by photocatalysis. The result show. The catalyst
against Fecal Streptococcus bacteria and E.coli bacteria shbws better disinfection
efficacy of TiO2 / Sb2S3 more than bare TiO>. The surface area of TiO2 / Sb2S3 showed
the high surface area of TiO2 / Sb2S3 lead to the higher disinfection (E.coli) efficacy of
photocatalysis process. The flow rate of the water on TiO2 / Sb2S; found that the high
flow rate on TiO; / SbaSs lead to the higher disinfection (E.coli) efficacy of
photocatalysis process. The results from reuse of the catalyst found that TiO2 / Sb2S3
could be used for a long time and repeat several times. The study on kinetics of water
disinfection by photocatalysis. Using the Langmuir-Hinshelwood equation found ki

was 2.5 x 10° cell/100 ml-min and K¢ was 1.4 x 10! cell/100 ml-min.
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