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The Physical Properties of Slightly Acidic Electrolyzed
Water Prepared with Hydrochloric Acid as a Raw Material
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The absorbance (from 350 to 200nm) pattern of slightly acidic electrolyzed water (SIAEW)
was the same as the absorbance pattern of strongly acid electrolyzed water (StAEW), sodium
hypochlorite water (SHW) and chlorine water (CW) when they were adjusted to pH 3,6, and
9. When pH was adjusted by 10% NaOH, each ODusw value of SIAEW fitted well with the val-
ues calculated using Takahashi's®’ equation. SIAEW prepared with tap water as a raw material
could be produced from available Chlorine 10 ppm to 30 ppm near pH 6. Howerer, the pH of
SIAEW was affected by the buffer ability of the tap water. The oxidation-reduction potential
data of SIAEW fitted well with the data calculated by equation (16). Therefore, it was consid-
ered that Clew, in the SIAEW did not have influence on the oxidation-reduction potential in
SIAEW. The preservative ability of SIAEW was superior o StAEW by reason of the difference
in pH.
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Fig.1, Flow diagram of Purester water unit.
SIAEW : slightly acidic electrolyzed water
“Purester” unit produces SIAEW by electrolizing HCl
in a non-septum electrolytic cell.
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Fig.2, UV absorption spectrum.
SIAEW : slightly acidic electrolyzed water, SHW : so-
dium hypachlorite water StAEW ! strongly acidic
electrolyzed water, CW : chlorine water, av. Cl : avail-
able chlorine (These abbreviations apply in all figures
and tables.)
— !pH3, — :pHG, — :pHI
To produce SIAEW, diluted hydrochloric acid and
water treated with reverse osmosis membrane (RO-
watet) as a raw material and a non-diaphragm elec-
trolytic cell were used. To produce StAEW, 0.075%
Na(Cl selution and RO-water as a raw material and an
electrolytic cell with a diaphragm were used. To pro-
duce SHW, commercial sodium hypochlorite was di-
luted with RO-water. To produce CW, Chlorine gas
was infused into the RO-waler. In all solutions avail-
able chlorine was 30ppm. The pIl of these solutions
was adjusted by 10% FHCI or 10% NaQH. The OD pat-
tern of the 4 solutions were similar,
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Fig.3. Confirmation of hypochlorite ion by the method

of Japan’s Specifications and Standards for Food
Additives,
SIAEW was mixed with the same volume of phosphate
buffer {(pH8). The OD pattern of SIAEW at pH 8 coin-
cided with the property of sodium phypochlorite solu-
tion at pH 8 when the mixture was measured by the
method in Japan's Specification and Standards for
Food Additives.
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Fig.4. Comparison with measured and theoretical data
at OD::;&.
O : measured data, —&= ! calculated data.

Data calculated the molar extinction coefficient 100
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The available chlorine concentration of SIAEW was
62ppm and chlorine ion concentration was 1.5mM. The
pH of SIAEW was adjusted with 10%NaOH. The OD
data of SIAEW were measured at 235nm. The thec-
retical OD date was calculated by the equation of
Takahashi®’. The measured data of SIAEW fit well
with the theoretical values.
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Fig.5. Relationship between pH and av.Cl of SIAEW
made {rom tap water and RO water as raw materials.
A tap water, O ¢ RO-water
Regression function and correlation coefficient
Tap-water SIAEW : y = —1.1004x -+ 7.4421, R*=0.3616
RO-water SIAEW : y = —0.9108x -+4.4396, R*=0.9166

" These SIAEW were made by changing the water sup-
ply and HCI solution. Tap-water SIAEW could be pro-
duced from available Chlorine 1) ppm to 30 ppm near
pH 6, hut the pH of RO-water SIAEW decreased when
available chlorine increased, The difference in the pH
of the two types of water was considered due to the
buffer action of the tap water depending on whether
the water contained buffer materials like Ca ion and
Mg ion.
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Fig.6. ORP of SIAEW,
& ¢ calculated by equation (18, O © calculated by equa-
tion U6), A : measured data, Matuo's'"’ equation:
Eunr=1.63V —-0.06pH+0.0310g ([HOCI]* /[Cl.]) «++eer {19
1f [Cl.] has no relation to ORP, equation (19 is written
hke equation (6).

e = 1,63V —0.06pH +0.03log ([HCIO]?) rreerrercaesn. 16
Measuxcd Enue calculated from equation (3).
Eape =, +206—0.7(t—25)) /1000 «eroveversinncenne (3
Esue © based on standard hydrogen electrode ORP

(V), E, ! measured combination QRP electrode
(3.33mol/1-KCl-AgCl) ORP (mV), t : temperature of
sample (°C). The ORP data of SIAEW fitted well with
the data calculated using equation (16}, so it was consid-
ered that [Cl,] did not have influence on ORP in
SIAEW.
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Fig.7. Chlorine gas in the gas phase and water phase.
~f  gas phase, ppm (v/v)
-0 : water phase, ppm (w/w)
Water phase chlorine gas concentration was calcu-
lated by the equation of Takahashi®’, Gas phase chlo-
rine gas concentration was measured by the GASTEC
method. At under pH3, gas phase chlorine concentra-
tion increased rapidly as pI decreased.
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Fig.8. The conservation test of packaged SIAEW in
Tetra Brik.
The SIAEW made (rom tap water as a raw material
was packed into Tetra Brick Pack and the properties
were measured, The pH almost remained nearly con-
stant. Available chlorine decreased to half after ahout
950 days at room temperature and after about 50 days
at 35°C. When kept at 10°C, available chlorine de-
creased only a quarter after 300 days.
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