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Production of Highly-ozonized Water Using Electrostatic Bubbling
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Ozone is widely used to sterilize food and tap water because ozone is a strong oxidizer. To date, it has
been difficult to dissolve a high concentration of ozone gas in water using the conventional ozone
bubbling method because the large size of the bubbles limits the contact area between the ozone gas and
the liquid water. In order to increase the gas-liquid contact area, the authors utilized an electrostatic
bubbling technique which allowed very fine ozone bubbles (micro-bubbles) to be dispersed in distilled
water. The electrostatic effects were obtained by applying dc high voltage to the gas nozzle. When the
applied voltage was increased, the bubble diameter became smaller and the water’s ozone concentration
became higher. Using the micro-bubbles yielded an ozone concentration 10 times higher than that
normally obtained with conventional bubbling. The proposed electrostatic bubbling method can be used
in many gas-liquid contactor applications in the chemical industry.
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Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 2 Detail view of nozzle electrode.
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Fig. 3 UYV absorption spectra of ozonized water.
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Fig. 4 Instantaneous shadow photographs of bubble
formation with and without applied voltage.
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Fig. 5 Average bubble diameter at various applied
voltages.
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Fig. 6 Variation of ozone concentration with various
applied voltages.
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Fig. 7 Relation between ratio of ozone concentration

(C/Co) and that of interface area (S/S,) at
various gas flow rates.
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Fig. 8 Ozone decomposition due to electrical dis-
charge in water.
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