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Sewage water contains numerous microorganisms. There are various methods 

to reduce the number of infections components to an acceptable level for drainage to 

any water pools [1]. Earlier, the chlorination method was traditionally used; in recent 

years, ozone treatment, UV-irradiation, and various electrochemical processes are 

applied [2]. Selection of the disinfection method significantly depends upon the cost 

of required energy, especially in the cases, where large quantities of water should be 

treated. Various electrical processes that have been proposed for disinfection and 

sterilization of contaminated waters and food have included osmic heating via the 

passage of current at moderate voltage, high-voltage pulsing that disrupts and 

otherwise destroys bacteria, and electrolytic processes that produce oxidants at low 

voltage.  

It is known that the mechanism of electrolytic disinfection depends on many 

parameters, including the nature of the electrolyte [3,4]. The mechanism of 

electrochemical (EC) of toilet wastewater disinfection Using Wastewater Electrolysis 

Cell has been discussed by Huang, et al. [5. In comparison to direct chlorination, the 

EC process displayed a much stronger disinfecting capability than that of 

electrochlorination assumed for EC disinfection [6]. Study of the E.coli bacteria of 

wastewater treated by different means of disinfection suggested that the cells were 

likely killed during the EC treatment by chemical products like hydroxyl radicals 

with oxidizing and germicidal powers similar to that of ozone and much stronger that 

of chlorine. 
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Previously [7] we were able to find the experimental conditions where the 

DI water, highly contaminated with E. coli and containing sodium sulfate as an 

electrolyte was treated with an alternating current in a circulating system with use of 

electrochemical cell with 10 electrodes made of stainless steel. We provided the 

experimental proof of formation of hydrogen peroxide which in turn participates in 

Fenton reaction in the presence of cations such as Fe (II) that leads to generation of 

hydroxyl radicals. The influence of additional water treatment with ultrasound 

(20 kHz) applied during electrolysis was evaluated and it was shown that ultrasonic 

application increased the rate of hydroxyl radical formation and the rate of killing 

bacteria. 

In this study the effect of ultrasonic treatment performed during electrolysis 

was combined with simultaneous generation of singlet oxygen during irradiation of 

polymer-based active photolayers containing insoluble in water form of fluorescent 

dyes. We have found the experimental conditions that provide the most effective 

combinations of singlet oxygen generation and generation of hydroxyl radicals 

through chlorine-free electrolytic processes and through ultrasonic treatment, superior 

to each applied individually.  
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