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ABSTRACT

Background & Objectives: Cryptosporidium parvum is considered as one of the pathogenic agents
transmitted by water, high resistance to conventional disinfection methods, and potency of creating various
problems in water resource. Because of various problems in Cryptosporidium parvum studies, Bacillus
subtilis spore is recommended as a surrogate organism for studying protozoa inactivation and evaluation of
water quality. On the other hand, electrochemical process is presented as an environmental friendly and high
efficient method in disinfection in recent years. The aim of this study was to propose a method for promotion
of the water quality.

Materials & Methods: In this study, the electrochemical system used was consisted of steel electrodes
(4x8 cm), 200 mL volume, and 1-4 mg/L sodium chloride. The bacterial suspensions of Bacillus subtilis
(ATCC 6633) was prepared according to the McFarland method with 10° to 10° spores/mL concentration.
The microbial agent removal was evaluated by sampling and transferring water to the tripticase soy agar
medium every 15 min for 60 min. The number of bacteria spores, supporting electrolyte, induced current,
and reaction time were evaluated.

Results: The proposed electrolysis process could not eliminate Bacillus subtilis spores at 10* to 10° spores
mL ! rate at lower than 100 mA current for 60 min. Adding sodium chloride supporting electrolyte up to 4
mg/L concentration completely eliminated Bacillus subtilis spores after 60 min.

Conclusion: Adding sodium chloride as a supporting electrolyte can increase the spore removal because
of increasing direct and indirect oxidation in electrolysis process. Improving water disinfection and spore

removal after 60 min could be described by higher oxidant agents in anode electrode.

Keywords: Electrochemistry, Bacillus subtilis, Spore, Water, Disinfection, Supporting electrolyte
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