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UV/H202 Advanced Oxidation of Photo Processing Chemicals
in a UV-free Reflecting Reactor

Kyung-Ae Chol - Young-Ju Kim

Department of Environmental Engineering, Kvungpook National University

ABSTRACT

In this study, UV-catalyzed H202 oxidation and H:02 oxidation to remove con-
taminants from photo processing chemicals were investigated at various conditions.
Photo processing chemicals contains high concentrations of organic compounds and
has very low biodegradability. Hydrogen peroxide is subjected to gradual decomposi-
tion as metastable substance. In the process, short-lived and highly reactive hydroxyl
radicals are formed. The decomposition can be significantly accelerated by use of
appropriate catalyst. such as ultraviolet radiation.

The experiments were conducted in a UV-free reflecting reactor in batch and a
high-pressure mercury lamp was used as UV source. Mixing. cooling and ventilation
of the reactor were operated during experiments.

In UV/H:0: oxidation and H20: oxidation, the removal efficiencies of CODc., TOC
and chromaticity increased with the increase of H20» dosage and were higher in the
controlled pH condition of 3 than in original pH condition of 8.

In UV/H20: oxidation under the optimum condition of pH 8 and 1.3 stoichiometric
H:02 dosage. the removal efficiencies of CODe¢r, TOC and chromaticity were 47.5%,
75.0% and 91.5% respectively and BOD/CODe: ratio was significantly increased from
0.04 to 0.21.

Key Words @ UV-H202 Oxidation, Photo Processing Chemical, UV-free Reflecting
Reactor
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Fig. 1. Schematic diagram of experimental
UV-free reflecting reactor.

Table 1. Characteristics of photo processing chemicals

Parameter Unit Value Parameter Unit Value
pH - 7.96 T-P mg/L 49
Acidity me/L 465 Density kg/L 1.0
Alkalinity mg/L 550 Na mg/L 204
BOD mg/L 484 Ag mg/L 0.1
CODc: mg/L 11,000 As mg/L 0.1
BOD/COD - 0.044 Cd mg/L 0.01
TOC mg/L 2.300 Cr mg/L, 20.1
Chromaticity ke/L 1.012 Cu me/L 0.11
3SS mg/L 9.6 Fe mg/L 30.2
DS mg/L 13.854 Mn mg/L 4.31
TS mg/L 13.864 Pb me/L 0.243
Phenol mg/L 0.50 Zn mg/L 1.55

T-N mg/L 1.300
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