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Table 1 pH value of electrolyte water at variant times

Production pH
Concentration of NaCl solution time

(%) Anode Cathode

(min) (+) )

5 7 8

10 7 8

0.1 15 6 9

20 6 9

25 6 9

30 6 9

5 5 13

10 6 12

15 6 12

3

20 6 12

25 6 12

30 6 12

5 6 12

5 10 5 13
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Production pH
Concentration of NaCl solution time
(%) Anode Cathode
(min) (€] O]
15 5 13
20 6 12
25 5 13
35 6 12
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Table 2

Table 2 Physical and chemical properties of acidic electrolyte water, distilled water

and NaOCl

ORP ACC
Samples pH

(mV) (ppm)

Acidic electrolyte water 3.37+0.05 1280+2.00 80+0.00

Distilled water 7.05+0.02 443+3.00 0+0.00

NaOCl 12.41+0.00 486+2.00 >100

Mnuantsvaaesuansliiuin deduhduansy 5%
U3uns 15 mL asldlunisansasaeiniaidudu 3% Usuns
1,000 mL wdnlunssdusaanszualiia 12 1aad 1Jwaan
5yt shlaunsandnindidnlnsladiidian pH ogil 3.37+0.05
A1 ORP WINAY +1,2802.00 mV & afiA7igsnIA1 ORP
vadlgfeulaasaaslidiiou 3 W1 uazUSuumaeiudasy
(ACC) WU 80+0.00 ppm AaB3IUdasY (Free chlorine) avil
3 il Ao Cl,, HOCL waz OCU FsUSunamasiudaszaiinlaay
mnw%aﬁaaﬂdﬂﬁuasﬁamw pH v3i1 Wnen pH SRRt
i 1 aaeFudasrazeyluzuvosufanasiu (Cl) Vinun uaz
WILNEFUIILINIA A1 pH 1 - 3.5 Aneudasyazegluguues
uiauaznsalelumaasa (HOCY) A1 pH Tutas 3.5 - 5.5 Aaasu
Saszazeglugy HOCL favm A pH Tuta 5.5 - 9 aveglugy
194 HOCl wag OCL uay pH #sud 9 Fuluazeglugu oct
(Figure 1)
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Figure 1 pH and variation of available chlorine concentration
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Figure 2 Antibacterial activity of acidic electrolyte water (EOW), NaOCl and 3% NaCl

with acetic acid (NC) against Gram positive bacterial Staphylococcus aureus
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Figure 3 Antibacterial activity of acidic electrolyte water (EOW), NaOCl and 3% NaCl

with acetic acid (NC) against Gram negative bacterial Escherichia coli
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Table 3 pH and ORP of acidic electrolyte water was stored at 0, 1, 2, 3 and 4 weeks

pH ORP (mV)
Weeks Amber glass Clear glass Amber glass Clear glass
bottle bottle bottle bottle
0 3.37+0.05 3.37+0.05 1280+2.00 1280+2.00
1 3.38+0.04 3.45+0.02 1211+3.00 1214+1.00
2 3.41+0.06 3.51+0.01 1203+4.00 1207+1.00
3 3.21+0.03 3.44+0.01 1208+1.00 1199+5.00
4 3.41+0.01 3.53+0.03 1197+1.00 1193+1.00
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Mslasaanada nTunsny HamnaeUssuI 67%

(Figure 4 wag Figure 5)
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Viable bacteria in CFU/mL

NC EOW0  EOW1 EOW2 EOW3 EOW4

Figure 4 Antibacterial activity of acidic electrolyte water (EOW0-EOW4), NaOCl and

3% NaCl with acetic acid (NC) against Gram positive bacterial Staphylococcus aureus

Viable bacteria in CFU/mL

NC EOWO Eow1 EOw2 EOW3 EOW4
Figure 5 Antibacterial activity of acidic electrolyte water (EOW0-EOW4), NaOCl and

3% NaCl with acetic acid (NC) against Gram negative bacterial Escherichia coli
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ABSTRACT

The objective of this study was to optimize the conditions for producing
the acidic electrolyte water by using electrolysis and to determine the chemical
properties. Then, investigated the properties of acidic electrolyte water to disinfect
pathogenic bacteria, including Gram positive bacterial Staphylococcus aureus and
Gram negative bacteria Escherichia coli was performed. After that, the stability
of the acidic electrolyte water was tested. The results showed that the optimum
conditions for the production of the acidic electrolyte water were 1,000 mL of 3%
NaCl added 15 mL of 5% vinegar and passed through electric current 12 volts for
5 min. The chemical properties of the acidic electrolyte water showed pH value
of 3.37£0.05, strongly positive of oxidation reduction potential (ORP)
of +1280+2.00 mV and available chlorine concentration (ACC) of 80+0.00 ppm.
The results indicated that the acidic electrolyte water could be inactivated microbial
due to its oxidizing properties. The acidic electrolyte water absolutely destroyed
tested bacterial cells from the first 15 seconds. The stability tests indicated that the
acidic electrolyte water were stable at room temperature in a sealed container for up
to 4 weeks.
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