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Effect of UV radiation and ozone combined on water sterilization

WU Dong-hai, YOU Hong, SUN Li-xin, LIU Wei-wei
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Abstract; In order to develop a high efficiency sterilization method, the inactivation efficiency of combined
UV/ozone process was evaluated, and the effect of ultraviolet intensity, ozone concentration, hydroxyl radical
pH value, and temperature on inactivation of total bacteria was investigated. Results indicated that compared
with individual unit processes of ozone or UV, the inactivation of total bacteria and coliform group by the com-
bined ozone/UV process was enhanced under identical conditions. With an initial ozone concentration of
5.02 mg - L™", a UV fluence rate of 6. 5 mW + ¢cm ~*, and a sterilization time ranged from 1.5 t0 9 s, the in-
activation ratio of UV/0, process reached 3. 6 —6. 4, while using only UV and ozone alone reached 1.8 —4.7
and 1.6 —3. 0 respectively. The presence and absence of hydroxyl radical experiment demonstrated that the
formation of hydroxyl radical was the main reason for the enhancement of inactivation efficiency. With the ul-
traviolet intensity and ozone concentration increasing, the sterilization efficiency was improved. When the pH
value ranged from 5.5 to 8.5, the sterilization efficiency increased with the pH value, while the temperature
increased from 10 “C to 27 °C, the efficiency of sterilization decreased a little. These suggest that UV/0,
process has potential for water sterilization.
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