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[FA R XABEDEE]

There is increasing concern that conventional disinfection methods are being disadvantaged with
hazardous by-products (chlorine, ozone), high cost, complicated setup and high maintenance (UV,
membrane, advanced oxidation process)... Latest technologies of water disinfection must develop
from exploiting of advantages of conventional methods and eradicating their handicaps. For this,
our study relies on transferring the antiseptic of carbon dioxide effectively used in food
preservation to wastewater and water disinfection as a novel finding. Accordingly, the inactivation
effects of pressurized CO2 microbubbles on disinfection efficiency against microorganisms
(including bacteria and viruses) and other related aspects of the pH role by dissolved CO2 in
inactivation mechanism, temperature, pressure and environmental water samples were
investigated.

These present results confirm previous findings in the field of food preservation and contribute
additional evidence that suggests pressurized COz may be applied in water treatment. For example,
under identical treatment conditions at 0.7 MPa and room temperature, a greater than 5.0-log
reduction in E. coli was achieved by CO3, while a nearly 4.0-log reduction for phage T4, over 3.3-
log reduction for phage QB and approximately 3-log for phage MS2 and phage ©X174 were
observed. The decrease of pH in water and high diffusivity of dissolved gas induced by treatment
with COz is considered to be the most effective factor leading to its microbicidal effects. In
addition, intracellular release of proteins and nucleic acids and cell damage under SEM
observation supported clearly to microorganism deaths. Increasing pressure and temperature leads

to the adjustment of CO:z state and have a strongly effect on the microbicidal efficiency. However,




the suitable operating conditions found in this study are the pressure of 0.7 MPa and a temperature
range from 20 °C to 25 °C. Finally, a little difference of inactivation effect between the real

wastewater and laboratory wastewater (distilled water and artificial wastewater) revealed that this

method has the potential application for water treatment. A secondary disinfectant such as chlorine,

chloramines or chlorine dioxide may be used with pressurized CO; for a complete disinfection

system.

These findings were originally inherited from the discoveries of using high pressure CO2 to
inactivate pathogens in food industry. Carbon dioxide on the other hand is safe to handie (it
becomes active only when dissolved in water, no special alloy or plastic distribution piping is
required for CO; system, CO: leaks dissipate safely into atmosphere) easy to apply, efficient,
relatively low toxicity and naturally abundant. Whilst the present disinfecting methods are facing
to the problems with disinfection by-products, use of pressurized CO: for the target inactivation of
pathogens does partially substantiate no forming the residual toxicity. The current research was not
specifically designed to evaluate factor related to intracellular pH of inactivated cells as well the
continuous system. The issue of successful inactivation by CO; treatment in this study is an

intriguing one which could be usefully explored in further research.
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