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PIMCHANOK LEUASOONGNOEN : SYNTHESIS OF ZINC OXIDE AS
CATALYST FOR COD ANALYSIS BY PHOTOELECTROCATALYSIS
METHOD. THESIS ADVISOR : APICHON WATCHARENWONG,

Ph.D., 203 PP.

ZINC OXIDE / ANODIZATION / SPUTTERING / PHOTOELECTROCATALYSIS

/ CHEMICAL OXYGEN DEMAND / COD

Standard dichromate is a presently widely used method for investigating COD.
This method, however, requires chemicals which are sometimes hazardous, corrosive,
expensive, taking longtime (3-5 hours) to analyze. In order to reduce those problems,
this research focuses on a synthesis of semiconductor, zinc oxide for using as catalyst
in photoelectrocatalysis for investigating COD of wastewater. By studying the
properties of zinc oxide catalyst, an anodization of zinc substrate in 0.2 M ammonium
fluoride with applying potential 3 V for 60 minutes provided zinc oxide with hexagonal-
wurtzite structure, and a uniform rhombic shaped crystal in nanometer scale was
obtained. Zinc oxide catalysts prepared from sputtering method on copper- clad
polyimide film for 120 minutes has the crystal shaped in nanometer scale. The one
which was prepared for 480 minutes has the spherical shape which is hollow inside.
Those catalysts were used for the measurement of COD and COD value were calculated
based on Faraday’ s law. The obtained value were compared with those obtained using
the standard dichromate analysis by closed reflux method. Glucose and KHP were used
as probe for COD measurement in the concentration range below 500 mgL™. Zinc oxide

prepared by anodization was not stable for using as electrode for COD measurement.



Due to zinc oxide surface peel off of the substrate. For zinc oxide obtained by sputtering
method, after repeated measurement in case varying COD concentrations, found that
the two linear equations were not similar. The thickness of zinc oxide by sputtering
method was reduced after COD measurement which was proved by FESEM technique.
Moreover, zinc was found in the solution after COD measurement which was
investigated by ICP-MS technique. Zinc oxides, which were synthesized by both
methods, were not stable, therefore, affected COD measurements. However, COD
measurement by photoelectrocatalysis method had less accuracy so further researches

and studies are required for more reliability.
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