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The poor microbial quality of household water causes widespread hazards to human health. To address this public health
challenge, this paper introduces a compact water treatment device for sterilization. Sterilizing Escherichia coli (E. coli,

NBRC3972) in a flowing water system is demonstrated using atmospheric air plasma generated by dielectric barrier

discharges. A porous ceramic is used as the dielectric barrier, and the generated ozone dissolves into a solution through tiny
apertures in the ceramic. The solution possesses an initial concentration of ~10" CFU/mL and is inactivated for 20 s. The
concentration of the dissolved nitrogen oxides increases with increasing discharge power density and the concentration of

dissolved ozone decreases by reacting with nitrogen oxides. Consequently, the sterilization rate decreases with increasing

discharge power density. Fine bubbles are generated in a high flow rate of the solution. The ozone dissolution rate increases
with the increasing flow rate of the solution. Study results imply that the lowest energy required to kill 90% of the organisms

was 0.080 J/mL for a 1 L/min flow rate of the solution.
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Table 1  Chemical composition of standard solution.
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Na K Mg | Ca” | SO | COs | CI
5.8 1.0 6.1 10.0 | 9.6 165 | 17.7
ppm | ppm | ppm | ppm | ppm | ppm | ppm

Cultivation at 37°C for 24 h
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Fig.4 Surface plate method.
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Table 2  Energy of sterilization.

Flow rate of solution Es
0.2 L/min 0.31 J/mL
0.5 L/min 0.13 J/mL
1 L/min 0.080 J/mL
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