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APICHON WATCHARENWONG: TITANIUM DIOXIDE NANOTUBES FOR

TREATMENT OF AIR POLLUTION BY PHOTOCATALYSIS PROCESS

This research is air pollution treatment by photocatalysis process. Air pollution has
effect to environment and human health. This research focuses on the treatment of toxic gas “carbon
monoxide”. The studies consist of two parts. Part 1: synthesis of titanium dioxide nanotubes to have
a larger size of sample. Titanium plate with different size 1.00, 2.25, 4, and 6.25 cm’ was used as
substrate in anodization process. The morphology of TiO, nanotubes was quite similar as proved by
Field Emission Scanning Electron Microscope (FESEM). Next experiment is the design of
connection point with a titanium plate with one and two connection points. Result showed that one
connection point give smaller oxide nanotubes diameter and more uniform than two connection
point. 4 cm’ titanium plate with one connection point was selected to use in the next experiment.
Effect of anodization time on nanotubes morphology was studied; 5 hour anodization gave uniform
surface of titanium dioxide and gave highest photocurrent density of 0.044 mA.cm”. Part 2: study of
treatment efficiency of carbon monoxide by photocatalysis process using titanium dioxide as
catalyst. Titanium dioxide nanotubes prepared with different anodization time 1, 3, and 5 hours with
UVA irradiation was studied and found that the treatment efficiency was 25%, 32%, and 44%
respectively. Moreover, the study of the kinetics parameters in photocatalysis by Langmuir -
Hinshelwood equation was investigated. The reaction rate constant (k ) was 0.4604 ppm per minutes

and Langmuir adsorption constant (K, ) was 0.0056 per ppm.
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