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(Environmental Engineering), Major Field: Environmental Engineering, Department of
Environmental Engineering. Thesis Advisor: Assistant Professor Sanya Sirivithayapakorn, Ph.D.

166 pages.

Wastewater from soft drink industry containing organic compounds such as sweeteners and
chemicals from bottle washing are an important source of environmental contamination. Photocatalytic
oxidation process could be considered an alternative method. The purposes of this research were to study and
compare the treatment efficiency of wastewater from soft drink production process through photocatalytic
oxidation with zinc oxide alone and zinc oxide combined with hydrogen peroxide as catalyst using sunlight as

a sole light source. The experiments comprised of 3 parts.

In the first part, preliminary experiments were carried out to evaluate the color and TOC removal
efficiency of synthetic water from carbonated soft drink through photocatalytic oxidation in batch reactor with
Zn0O alone, H,0, alone and ZnO combined with H,0, at pH 3 and 12. The duration of each experiment was
30 minutes. It was found that the average highest color and TOC removal efficiency at pH 12 were 52.94%
and 37.88%,.respectively when combined ZnO with H,0,. The experimental results indicated that H,0,
proved to enhance the treatment process when combined with ZnO as compared to ZnO or H,0, alone. In the
second part, experiments were carried out to evaluate the influence of selected parameters on photocatalytic
oxidation. The three parameters of interest in this research were initial pH, initial ZnO dosage and initial
H,0,concentration. The duration of each experiment was 30 minutes. It was found that the average maximum
COD and TOC removal occured at pH 12, which was in the same pH range of wastewater, initial ZnO dose of
4 g/l and initial H,0, concentration of 15 mM. The results from this part were used in the next part. In the
final part, experiments were carried out to evaluate the treatment efficiency of wastewater from soft drink
production process through photocatalytic oxidation in open channel continuous-flow reactor. The treatment
efficiency by immobilized ZnO alone and immobilized ZnO combined with H,0O, as catalyst were studied.
The hydraulic retention time was 30 minutes. It was found that the combination of ZnO and H,0, was the
most effective process for remove TOC. The average removal efficiency of TOC by ZnO alone and ZnQ with

H,0, were 25.31% and 32.33%, respectively.
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