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(FECBE)
Slightly acidified hypochlorous acid water (SAHW), prepared by means of hydrochloric
acid electrolysis, was developed. Purpose of that development was to resolve some
problems associated with other currently available disinfectants. The SAHW is now
officially recognized as a food additive because of its proven biological safety.
Bactericidal component of the SAHW is hypochlorous acid, the same as chlorine
solution or sodium hypochlorite, but most of the chlorine in the SAHW exists as free
hypochlorous acid owing to strictly controlled pH between 5 and 6.5. Thus, the SAHW
has strong bactericidal effect even if its chlorine concentration is much lower than that
of traditional chloric bactericides. As electrolytic conditions are selected to generate only
hypochlorous acid, the SAHW contains little or no harmful by-products. The SAHW,
being close to tap water having little taste and odor, has many advantages over
traditional disinfectants. The SAHW, because of having few limitations with regard to

its applications, is being used increasingly in various incdustries.
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Table 1. Conditions of electrolysis test

Factors

Conditions

Electrolyzing voltage (V)

15,1.8,2,2.6,3.5

Concentration of hydrochloric
acid (%6) '

02,03,05,1,15,2,

25,3,4,7,10,15

Area of electrode (cm?)

5,10,20

Distance between electrodes (mm)

1,2,3,5,10

Relative generating rate

Voltage (V)

Fig.1 Voltage dependency of chemical substance generation at HC| electrolysis,

Concentration (ppm)




ypochlorous acid (%)

Relative bactericidal power (%)

Existing ratio of h

Fig.3 Bactericidal power of hypochlorous acid at various pH.
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Fig.2 Chemical properties of chlorine solution and their pH dependencies.
Chlorine gas concentration in head space of closed vessel, existing ratio of free hypochlorous acid,
relative bactericidal power and chloxoform generating tendency at mixing with meat extract(head
space gas analyzing method).
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Bacillus subtilis ATCC6633 spore was used as test microorganisni. Available chlorine concentration was
kept at 14ppm.
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Fig.4 Comparison of  bactericidal power between SAHW and sodium hypochlorite,
Bacillus subtilis ATCCG633 spore was used as test microorganism. @: Sodium hypochlorite soln.(Available chlorine concentration was 134ppm).O:
Sodium hypochlorite soln.(Available chlorine concentration was 22.4ppm),[J: SAHW (Available chlorine concentration was 10.8ppm), B SAHW
(Available chlorine concentration was 22ppm).
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Fig.5 Bactericidal power of SAHW at different chlorine concentration. . )
Bacillus sereus spore was used as lest microorganism, Available chlorine concentration was 10ppm(E), 20ppm(A), 30ppm(O) respectively.
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Fig.6 Chlorine concentration dependency of SAHW bactericidal power.
Time required to reduce the number of Bacillus subtilis spore from 107 to 10 CFU/m].

60

20

15

10

Time for 6 decimal reductions (min)

20 30

40 50
Temp. (°C)

Fig.7 Temperature dependency of SAHW bactericidal power.
Time required to reduce the number of Bacillus subtilis spore from 107 to 10 CFU/mL

Available chlorine concentration was kept at 20ppm.
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Pig.8 Flow diagram of SATIW generating system.
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Fig.9 Independency of pH from available chlorine concentration at SAHW generation.




