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Abstract

COD is an important parameter used for qualitative measurement of wastewater
including following up and measuring quality of wastewater treatment system. 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, Titanium dioxide and Zinc oxide for using as
catalyst in photoelectrocatalysis for investigating COD of wastewater. By studying the
properties of Titanium dioxide catalyst, there is an anodization of a 0.3 M ammonium
fluoride solution mixed with glycerol and water by ratio 60:40. The method is run by
applying voltage of 20 V for 5 minutes / -5V for 5 minutes, and 90 minutes in total.
Titanium dioxide is found with constantly nanotube, which can respond to
photoelectrochemistry better than a constant voltage anodization. For zinc oxide
catalyst, an anodization in 0.2 M ammonium fluoride with applying 3 V foe 60 minutes
provides zinc oxide with hexagonal-wurtzite structure, morphology of a rhombic shaped
crystal in nanometer scale, which being uniformly distributed. It has the photocurrent
density up to 357.049 mA cm? for UV light and 201.333 mA cm? for visible light.
Zinc oxide catalysts prepared from sputtering method on copper-clad polyimide film
for 120 minutes has the crystal shaped in nanometer scale, and the one which was
prepared for 480 minutes has the spherical space which a hollow inside. Those catalysts
were used to measured COD and were calculated COD value by Faraday’s law. And
finally were compared with standard dichromate analysis by closed reflux method.
Glucose and Potassium hydrogen phthalate were used as probe for COD measurement.
It was found that titanium dioxide was suitable for COD measurement with the range of
20-500 mgL " with a linear equation of y= 0.0896x+ 18.5 and R* =0.9742. Zinc oxides,
which are synthesized by both methods, have instability and changeable physical
characteristic, therefore, affect COD measurements. However, COD measurement by
photoelectrocatalysis method has less accuracy so further research and studies are

required for more reliability.





