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1. Introduction - Each treated municipal wastewaters from each city in the world might be slightly differed in 

their final individual qualities regarding the load of initial pollutants, inhabitants’ amount, runoff condition, 

season, wastewater plant’s efficiency, etc. Thus, introducing new trends of WWT like plasma discharge is useful 

to understand whether a higher treatment could be better incorporated in any cities. Regarding its fast removal 

rate and environmental compatibility, plasma technology is considered as a promising remediation technology for 

water remediation [1].  

 

2. Experimental - In order to determine the exact efficacy of a corona discharge plasma on treatment of a 

municipal wastewater, the tertiary staged municipal wastewater was taken from a city (about 500,000 inhabitants) 

in Mazandaran province (Iran) and transported to the lab shortly in ambient temperature. Water microbial content 

had been monitored in MPN method (Most Probable Number Technique) in initial samples as well as in plasma 

treated samples three times in 1 hour's intervals consecutively in three replications. Incubation temperature for 

fecal and total coliforms to get the gas production has been set 44.5 and 37 °C within 48 h, respectively. A 30 W 

corona discharge plasma with voltage of 10 KV (DC) and with 8 mm distance of electrode with liquid surface 

(discharge above water surface) had been employed in this study, exposed to 1 l wastewater volume (Fig. 1). 

 

3. Results and Discussion - The removal efficacy of corona discharge plasma on fecal and total coliforms are 

tabulated in Table 1. By increasing in time of exposure, the removal success has reached from 71% to 99% for 

fecal coliforms, and 52% to 91% for total coliforms, from 60 min to 180 min for both microbial groups.  

 

Table 1. Removal efficacy of corona discharge over different time series (mean ± SD)  
(cfu/100ml) Pretreatment  60 min  Removal (%) 120 min  Removal (%) 180 min Removal (%) 

Fecal 

coliforms  

> 1600 460 ± 

381.05 

71 90.00 ±  

52.91 

94 15.55 ± 

4.72 

99 

Total 

coliforms  

> 1600 766.66± 

230.94 

52 363.33± 

130.51 

77 136.66± 

30.55 

91 

 

This study suggests a promising potency of a corona discharge plasma in reduction 

of fecal and total coliforms of a municipal wastewater more than 90% in 3 hours. 

Actually, the amount of energy used in this experiment had been quite low (10 kV, 

30 W) and in case of increasing the power supply and the number of discharge 

bars, the amount of treatment of WW could be expected to rise. Other studies had 

a good result on removal of microbial content of liquid. Ma et al. [2] reported a 

plasma method (15 kV at for 20 min) E. coli population was significantly reduced 

by 99.99% after treatment. Concentration of E. coli was reduced by about 100% 

after 15 mins treatment time at 6 kV [3]. Similarly, after 20 mins (10 kV), 95.5% 

and 86% of E. coli and S. aureus lost their metabolic activity [4].  

 

4. Conclusions - In conclusion, application of our small-scale applied device in 

WWT is a good substitute when is applied in industrial scale than using chemical 

disinfectants like sodium hypochlorite or other chemicals that might be used in 

practice in some WWT plants in the world to reduce the overload of microbial 

content in final effluent.   
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