Removal of Trace Organic Matter with Ultraviolet Oxidation
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To increase water recovery rate up to 70-80%, even high strength organic wastewater, in
addition to low strength wastewater containing several mg TOC per liter, must be recovered
in the semiconductor and liquid crystal display manufacturing industry. By decomposing
organic matters into CO., H:O, etc., the ultraviolet oxidation method is effective in removal of
residual trace organic matters. But the method consumes considerable electric power causing
high running cost. An application of low-pressure mercury lamp, instead of high-pressure
mercury lamp was studied for energy saving. The study demonstrated 50% reduction of power

under optimum operating conditions such as water temperature, oxidizing agent, and agitating

conditions.
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Fig. 1 Spectral distribution of low-pressure mercury
lamp
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Fig. 2 Spectral distribution of high-pressure mercury
lamp
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Table.l Bond dissociation energy
Bond Dissociation Bond Dissociation
energy energy
keal/mol keal/mol
c—C 82.6 C=0 aldehydes 176
C=C 145.8 C=0 ketones 179
C—Ct 81 C—H 98.7
C—F 116 N—H NH3 102.2
C—N 72.8 S—-0 119
C=N 147 N=0 162
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Table.2 Specifications of the test unit

Item Specification
Low-pressure mercury lamp 670 W
High-pressure mercury lamp 1 kW
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Fig. 3 Schematic diagram of UV oxidation test
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Fig. 4 Absorption spectrum (Peroxide 60mg/L+IPA
TOC 3mg/L)
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Fig. 7 Temperature dependency of low-pressure mercury
lamp
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