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Stability and sterilization mechanism of electrolyzed oxidizing water
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Abstract: The influences of temperature, stirring and preservation state on the stability of electrolyzed
oxidizing water (EOW) were investigated. Temperature, stirring and preservation state had prominent
effect on the available chlorine content (ACC) of EOW, while they had no effect on the value of pH and
reductant-oxidant potential (ORP) .In open and lighted conditions, ACC decreased regularly. In closed
and lighted conditions, ACC decreased slowly.In closed and dark conditions, ACC almost did not
change. Stirring (100 r * min ') makes ACC decrease quickly and the rate constant “£” increased by five
times. When temperature was 50 C, ACC decreased by 46.09% in five minutes and the reaction activation
energy was 76. 76 kJ « mol™'. By studying the sterilizing effect of EOW with different ACC, it was found
that ACC also had remarkable influence on the sterilizing effect, When ACC was more than 38 mg « L™ ',
the ratio of sterilization reached more than 99% ; when ACC was 20.57 mg * L™!, the ratio of sterilization
was 92. 73%; when ACC was 6.82 mg « L', the ratio of sterilization was only 83. 30%. To improve the
sterilizing effect of EOW, the stability of EOW should be enhanced to keep a upper value of ACC.
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Fig. 1 Preparation of electrolyzed oxidizing water

1—anode; 2——cation exchange membrane; 3———cathode
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Fig. 2 SEM of electrode surface before (a) and after

(b) high-temperature calcination
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Table 1 Effect of electrode calcination on capability of EOW

Calcination pH ORP/mV ACC/mg =+ L7!
before 2.03 1090 30. 62
after 2.08 1110 69. 99
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Table 2 Effect of different preservation states on ACC of EOW

ACC/mg « L7t
t/min
Open, light Close, light Close, dark
0 27.19 27.19 27.19
90 12. 41 20. 30 27.13
150 8. 384 14. 20 26. 86
210 5.521 9. 200 25.90
270 2. 897 7. 800 25.97
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Fig. 3 Active chlorine profile of EOW with different

temperature under open condition
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Table 3 Effect of different preservation states

on pH and ORP of EOW

; Open, light Close, light Close, dark
/min pH ORP/mV  pH ORP/mV  pH ORP/mV

0 2. 47 1109 2. 47 1109 2.47 1109
90 2. 54 1066 2. 46 1094 2.43 1106
150 2. 50 1064 2.43 1088 2. 46 1106
210 2.56 1045 2. 40 1079 2. 45 1106
270 2.58 1020 2. 38 1063 2. 46 1107
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Table 4 Effect of stir on pH and ORP of EOW

Stir Still
t/min
pH ORP/mV pH ORP/mV
0 1. 50 1170 1. 50 1170
5 1. 50 1163 1.52 1159
10 1. 48 1163 1. 48 1149
20 1. 50 1158 1. 56 1137
30 1. 50 1156 1. 56 1123
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Fig. 4 Effect of stir on ACC of EOW
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Table 5 Effect of temperature on pH and ORP of EOW

T/C pH ORP/mV ACC/mg « L7!
20 2.23 1141 81.03
30 2.21 1141 78.72
40 2.27 1140 75.32
50 2.35 1130 44. 64

Note: Initial EOW character: pH=2.24, ORP=1143 mV,
ACC=82.81 mg+ L', t=5 min.
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Fig. 5 lgk as function of 1/T
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FO6WLIEH, EOW MR RRE ACC A1
TRETEMES, YARATEKRKT 38 mg -
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PR . O T AR UE S A R A K R PR L B ) R
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FE W BRSO L, IF AR,
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3 4 i
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Table 6 Ratio of sterilization of EOW with different ACC

Bacteria number with different dilution multiple®

No. pH ORP/mV ACC/mg -« L}

Bacteria concentration after Ratio of

103 10t 10° sterilization/cfu « ml ! sterilization/ %
1 2.12 1137 72.90 47 5 0 1. 55X 10° 99. 89
2 2.13 1131 54.02 69 6 0 2.28X10° 99.72
3 2.13 1129 38. 32 182 14 1 4.60X10° 99. 37
4 2.18 1115 20. 57 — 157 16 5.28X10° 92.73
5 2.23 1105 6. 82 — 301 37 1.21 X107 83. 30

(D Dilution multiple: multiple of initial bacteria.

Note: Initial bacteria concentration: 7.26X107 cfu » ml~!; sterilizing time: 30 min.
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