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 The aim of this study was to evaluate the efficacy of disinfection of water by 

electrolysis of salt and comparison with gaseous chlorination is. So the first step to 

evaluate the performance of trihalomethanes compounds at pH 7 and temperature 25 ° 

C. And the concentration of humic acid [2,3,4,5] the amount of chlorine added to 0/5  

mg were. The test results were then analyzed by t-test significant at the 0/5; The results 
showed no significant difference between the average chlorination using gaseous 

compounds in the first experiment 10222/50 micrograms per liter in salt electrolysis 

system 7532/50 micrograms per liter were obtained by examining the average We 
conclude in similar conditions of formation of these compounds by electrolysis of salt is 

less than gas chlorination In the second stage of disinfection toxicity of these two 

methods for 108 *1/5  Escherichia coli was evaluated At the end of the electrolysis 
system NaCl concentration of 0/5 ppm chlorine took 20 minutes to destroy all bacteria, 

and methods of chlorination gas for 30 minutes at a concentration of 1 ppm of chlorine 

will destroy all bacteria will. So sterilized by electrolysis of sodium chloride into 
chlorine content is less and less time in comparison with gaseous chlorination is 

required. 
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INTRODUCTION 
 

 Water disinfection to destroy pathogenic microorganisms is done. The use of chlorine as an infective agent 

effective to eliminate pathogenic microorganisms as well as a strong oxidizing agent in the water industry is 

very ancient, for the first time in 1903; the health of chlorine for water was used in Belgium and America. [1] 

Chlorine is a strong oxidant and a medical perspective endangers human health. Because it is heavier than air, 

spreads along the ground slowly and hence the Production, transportation and application must be completely 

discreet. [2] In Tehran research results have shown that the likelihood of an accident in 21 years due to chlorine 

gas released there are various factors that have caused high numbers. [3] Although chlorine disinfection of water 

to destroy microorganisms that cause adverse effects, but its use adverse effects on human health, too. Than 

direct losses of chlorine for disinfection of drinking water, in addition to odors may be irritating to respiratory 

tract, mucosal injury, burns pointed out [4] Disinfected with chlorine compounds often leads to the formation of 

disinfection by side [DBP] such as THMs Halo Acetic acid amount of THMs and other halogenated compounds 

resulting from incomplete oxidation of organic matter in the water is chlorinated to [7,6,5] Electrochemical 

disinfection method [electrolysis of water soluble salt] that produces several oxidizing alternative to chlorination 

is. Several reports on the use of microorganisms to increase the rate of electrolysis of a solution of salt and water 

are available. [8] Disinfection electrolysis of salt in economic terms is far more desirable than other methods of 

water disinfection. [9] Disinfection solution from the electrolysis of salt to reduce biofilm formation of 

trihalomethanes in the distribution network are reduced to [10] The subjects stated purpose of this study was to 

evaluate the effectiveness of water disinfection in comparison with chlorination by electrolysis of sodium 

chloride is a gas. Based on the results Finally we found the combination of tryptophan’s and β-D-glucuronidase 

activities which can be performed in LMX broth can be the best biochemical.[11] 

 

Methods : 

 In the first experiment investigating the disappearance of E. coli bacteria, the dependent variable and the 

amount of chlorine added to the water and time are independent variables. For this experiment, samples with a 
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concentration of 5/0 and 1 ppm chlorine was added at 25 ° C and pH 7, NaCl electrolysis gas chlorination 

system Prepared culture medium containing 10
8
 * 1/5 Escherichia coli was injected After the passage of time 

[30,20,15,10] minutes remaining bacteria levels spectrophotometer made in the USA, now called Hack [HACH] 

Dr 5000 models were measured And to analyze data from graphs stylish model in Exel software was used.  In 

the second experiment, the formation of trihalomethanes dependent variable composition and quality parameters 

[temperature, amount of chlorine added humic acid and pH] are independent variables To study the formation of 

trihalomethanes compounds in samples with concentrations of humic acid [5,4,3,2] and the amount of chlorine 

was added to 5 mg at 25 ° C and pH [7] in each disinfection system and the same two similarly prepared 72 

hours and the temperature was hold. American chromatography followed by GC model HP HEWLETT 5890 

samples were analyzed using SPSS statistical software for data analysis, T-test and a significance level of 0/05 

were used. 

 

Results:  

 Toxicity of Water disinfection and chlorination by electrolysis of sodium chloride on Escherichia coli was 

analyzed by gas Concentration of Cl 0/5 and 1 mg liters 7 = PH temperature of 25 ° C in the Escherichia coli 

systems chlorinated gas and electrolysis of salt in Figure 1 and 2 and the logarithm of the number of bacteria 

remaining in Tables 1 and 2 is shown. . The efficacy of chlorine added 0/5 milligrams per liter in removing 

bacteria, E. coli, according to the data in Table 1 and Figure 1 can be seen that after 10 hours of starting 

treatment in both operations, the loss of bacteria starts and grows with time and after 20 minutes the bacteria-salt 

electrolysis system disappears But after a time of 30 minutes using gas chlorination does not kill all bacteria. 

The effect of 1 mg per liter of chlorine added to kill bacteria and E. coli according to the data in Table 2 and 

Figure 2 can be seen After 10 minutes of the start of treatment in both operating system starts destroying 

bacteria. Over time, increases in salt electrolysis system after 20 minutes but the bacteria is destroyed after a gas 

chlorination procedure took 30 minutes, all the bacteria is destroyed. 

 
Table 1: logarithm of the number of bacteria remained in touch times vary depending on the concentration of 0/5 ppm added chlorine gas 
        and electrolysis of salt chlorination system at PH 7 and 25 ° C. 

[Logarithm of the number of bacteria remaining] 
Time in minutes 

30                20              15               10               0 

 
The amount of chlorine added 0/5 mg 

5/95           6/88           8/02              8/15           8/18 Gas Chlorination System 
0               0              7/91               8/17                8/18 Salt electrolysis 

 

 

 
 

 

Fig. 1: Reduction of Escherichia coli at a concentration of 0/5 milligrams per liter of chlorine added to the 

timing diagram of a stylish model.            
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Table 2: logarithm of the number of bacteria remaining call times vary depending on the concentration of 1 ppm of chlorine added salt 

        electrolysis systems and gas chlorination PH 7 and 25 ° C. 

[Logarithm of the number of bacteria remaining] 

                 Time in minutes  

30               20               15             10            0 

 

The amount of chlorine added to 1 mg 

0                 6/13          8/07          8/17        8/18 Gas Chlorination System 

0                    0           7/28         8/14            8/18 Salt electrolysis system 

 
 

Fig. 2: Reduction of Escherichia coli at a concentration of 1 ppm of chlorine added to the timing diagram of a 

stylish model.        

 

 

 The effect of changes of humic acid on the formation amount of THMs according to the data in Table 3 and 

Figure 3 is observed that the chlorinator system gas combined trihalomethanes concentration of humic acid from 

2 to 3 mg per liter reduction from 3 to 4 mg. l increased from 4 to 5 mg per liter has fallen again Salt electrolysis 

system combined amount of THMs and humic acid concentration increased from 2 to 3 and 4 ppm, but 

decreased with increasing the concentration was increased to 5 mg. 

 
Table 3: Determination of amount of THMs compounds with humic acid at a temperature of 25 ° C changes chlorine added 0/5 ppm and 

PH. 7       
Sample Humic acid  Humic acid  Humic acid  Humic acid  

Gas chlorination [amount of 

THMs  

11930 9690 10130 8740 

Salt electrolysis device 

[amount of THMs  

7980 7590 7070 7490 

 

Discussion:  

 The overall objective of this study was to determine the effectiveness of water disinfection, membrane 

electrolysis of salt and comparison with gaseous chlorination is. In other words, the aim of this study is to 

answer the question whether the method is more effective than chlorination disinfection by salt electrolysis gas. 

To evaluate the efficiency of the electrolysis of salt water disinfection, chlorination and comparing it with the 

gas output from the first experiment the toxicity and efficacy of disinfectants Two methods of disinfection on 

Escherichia coli bacteria was evaluated according to the results indicate that the rate of gas chlorination 

disinfection of water by electrolysis of salt is more And sterilized by electrolysis of sodium chloride into 

chlorine content was less and less time in comparison with gaseous chlorination system needs. This is due to the 

production of other disinfectants such as ozone and this method is dioxide. Several reports on the increasing rate 

of habitat loss microorganisms using electrolysis of salt and water are available The study concluded that the 

inactivation of pathogenic organisms such as oocysts are resistant to chlorine concentrations of oxidant solution 

Kryptospordiyom less time than what is needed to be done hypochlorite. Studies showed that Oxidant mixture is 
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very effective in inactivation of viruses and other bacteria like Escherichia Kolifaz human like Clay and cholera 

in the second test compounds trihalomethanes levels in both disinfection methods were examined The test 

results were then analyzed by t-test significant at the 05 /, the results showed no significant difference between 

the average chlorination using gaseous compounds in the first experiment,10222/50 micrograms per liter And 

the salt electrolysis system 7532/50 micrograms per liter were obtained by examining averages, we can 

conclude in the same conditions of formation of these compounds by electrolysis of salt is less than gas 

chlorination Other antioxidants found in salt electrolysis systems, such as chlorine dioxide and decrease vaginal 

cause loss of humic acid compounds, trihalomethanes are produced as The study concluded that the When 

mixed oxidant disinfection system following species are combined with salt and water [chlorine dioxide 

Hipokoloro acid, ozone, chlorine and oxygen] can be formed.  In a study [7] country, Korea concluded that the 

electrochemical disinfection methods in water treatment systems [electrolysis solution of water and salt] that 

produces many oxidants. Chlorination is a suitable replacement. Electrolysis of salt containing ozone, chlorine 

dioxide, chlorine free, and some radicals are active. 

 

 
 

Fig. 3: Formation of trihalomethanes compounds with humic acid changes at 25 ° C, And Ph 7 and the amount 

of chlorine added 5 / ppm.            
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