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ABSTRACT

This research was aimed to develop the photoelectrocatalysis technique (PEC) for
degrading organic compounds generally found in water. The development was separated into two
parts in accord with different toxicity types of organic compound degradation. In the first part,
oxalic acid was used as low toxicity organic compound sample degraded by photoelectro-oxidation
reaction at a FTO/WO,/BiVO, semiconductor electrode under bias potential and visible light
irradiation. The effects of initial concentration of oxalic acid, pH value, electrode size and bias
potential and so on were studied for the highest efficiency of oxalic acid degradation. UV-VIS
spectrophotometer was used to monitor oxalic acid content with time function. Total organic carbon
(TOC) instrument was used to confirm the conversion of oxalic acid to carbon dioxide production.
The results showed that with the optimum condition for the degradation of oxalic acid led to the
degradation of oxalic acid with the initial concentration of 1mM, the pH value of 8, with the larger
electrode size and the degradation of oxalic acid could reach to 70% in 3 hrs. In the second part,
cumenehydroperoxide (CHP) was used as high toxicity organic compound sample and the following
conditions were studied: pH value, applied potential and number of light source to enhance the CHP
degradation efficiency. Here the high Performance Liquid Chromatography (HPLC) instrument was
used to study the path way of CHP degradation as well as the product generation process. The result
showed that FTO/WO,/BiVO, electrode presented high efficiency for 100 ppm of CHP with 100%
degradation and converted to acetophenone(AP) and dimethylphenylcarbinol (DMPC) as lower
toxicity inl hr. The AP and DMPC were also 100% degraded with time function of 3 and 5 hrs.,

respectively. Moreover, Chemical oxygen demand (COD) parameter was monitored to confirm the

)



CHP conversion to CO, efficiency. The COD value was also reduced from 240 to 40 mgO,/L in
6hrs. Most importantly, the use of solar cell as potential unit in this study enhanced the practical
system manament and cost saving in further application with the result of high efficiency of 100%
CHP degradation in 2 hrs and the reduction of 30% of AP, DMPC in 6 hrs.

From the results, it can be concluded that the developed PEC technique with
FTO/WO,/BiVO, electrode is a successful means for organic compound degradation. It is simple,

economical and suitable for further application in waste water treatment process.

Keywords: Photoelectrocatalysis; Oxalic acid degradation, Cumenehydroperoxide,

Visible light irradiation
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( Bismuth III nitrate; Bi(NO,), )
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( Ammonium hydroxide; NH,OH )
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( Sodium hydroxide; NaOH )
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(Nitrogen gas)
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(Tungsten lamp)
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(Solar cell)
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(pH meter)
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(Experimental box)
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240 min 35.694 428.358 ND
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360 min 30.347 243,295 ND
30.462 242.274 ND
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