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Nowadays electrochemical disinfection has gained increasing attention as an alternative for conventional drinking water disinfection, because it is regarded as environmentally friendly, amendable to automation, inexpensive, easily operated and is known to inactivate a wide variety of microorganisms from bacteria to viruses and algae. If compared with chlorination (the use of gaseous chlorine or concentrated hypochlorite solution), no addition of chemicals is necessary, because the main disinfecting agents are produced from the naturally occurring ions found in the water itself.

The process of electrolysis is significantly influenced by several factors including electrode material. Titanium oxide-based (TiO2-x) ceramic electrodes have not been used before for disinfection of drinking water with low concentration of chloride ions, however, they appear to be potentially applicable. 
Water treatment with electrolysis was performed in a specially made electrolytic cell containing 0.5 L sterile water and TiO2-x ceramic [1] anode and cathode with a total surface area 22 cm2.  The cathode and anode consisted of two identical plates placed in parallel, 5 mm away from each other. Power to the electrochemical reactor was supplied by HQ Power, PS5005 (0 – 50 V DC, 0 – 5 A) direct current rectifier. Escherichia coli bacteria were used as a model organism for disinfection experiments. 
In order to clarify the impact of electrolysis process on drinking water treatment, the tap water from Riga water supply system containing chloride ions with the initial concentration 9 mg/L were electrolyzed at the conditions (j = 9.1 mA/cm2, pH 7± 0,2, to = 20± 1 oC). Viability of the E. coli was monitored by cell ability to grow on culture media, microscopic examination of cell potential to divide and ability to show metabolic activity (respiration).  
It was determined that, if electrolysis of solution with constant concentration of chloride ions is done, the amount of released chlorine increases with extending the time of electrolysis. 
After about 15 minutes of water electrolysis no cultivable E. coli was detected in the samples (5 log decrease) and after 2 hours no metabolic activity of the cells was observed anymore if chloride ions are present in the concentration range, which is common in tap water, the electrolysis process using TiO2-x electrodes can create enough amount of active chlorine to kill more than 99% of E. coli within 15 minutes. 
References

1. A.Pavlova, L.Berzina-Cimdina, J.Locs, J.Barloti, V.Teters, Investigation of the electrical properties of vacuum annealed titanium oxide-containing ceramics, Processing and Application of Ceramics, 2009, 3 (4), 187-190.
Acknowledgment
This work has been supported by the European Regional Development Fund within the project “Development of innovative water procession technology using nanostructured ceramic“, No. 2010/0257/2DP/2.1.1.1.0/10/APIA/VIAA/012.

Contact person: Madars Reimanis, Riga Technical University, Faculty of Materials Science and Applied Chemistry, Institute of General Chemical Technology, Address: Azenes 14/24, LV 1048, Riga, Latvia, Phone: 371 67089211, e-mail: madars.r@inbox.lv
