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Abstract

Fundamental processes of oxygen and air in ozone generation are presented. The maximum efficien-
cy of ozone generation is estimated using a silent discharge method in oxygen to be about 400 g/kWh,
and its values are shown to depend on the values of [0]/[0;] and reduced electric field E/#. The influ-
ence of an excited ozone on ozone generation efficiency is also introduced.
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NEE 3. AV VAR ki
Table 1 Outline of different types of ozone generation methods.
method uv discharge electrolysis
generator low pressure Hg lamp silent discharge tube electrolytic cell
power 50Hz several W~ 10~20kV  3~7kV V(DC
source several hundreds W | 50Hz~2kHz 5~10kHz ~V(DO)
. O;+hv (185nm) —20 O,+e (>5¢V) —20 3H,0—0;+6H +6 e
O 1 040, + M0+ M 0+0,+M—0,+M
materials room air dry air dry O, Ton exchange water
efliciency 550 kWh/kg 20 kWh/kg | 10 kWh/kg 60 kWh/kg
concentration 0~20ppm 3% 6% 20%
yield Several ug/h~1 g/h ~30kg/h | ~60kg/h 0.1~1kg/h
high voltage electrode Table 2 Typical values for a micro-discharge generated
| by a silent discharge in oxygen at 1atm.
0,—= E ! i E,._;. %sli“or;cs radius (um) ~100
/l R [ ] pulse duration (ns) ~2
micro-discharge - I electric charge (C) ~107
low-voltage electrode current density (A/sz) ~10°
@ ®) electron density (cm™) ~101
a enegy density (J/cm®) ~107
S 1
Fig. 1 Fundamental configurations of silent discharge type reduced electric field (V-cm®) ~(1~2)x107°
of ozonizer. mean electron energy (eV) ~5
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Fig. 2 Potential energy of oxygen molecule.
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