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| ~ Abstract
The purpose of this study isto

investigate the effects of processing
conditions on properties of EOW. This study
adopted a duplicated three-factor central
composite design to study the effects of raw-
water flow rate, salt concentration and water
temperature on pH, oxidation- reduction
potential (ORP), total chlorine, conductivity,
dissolved oxygen (DO), chlorideion and
sodium ion concentrations of EOW.
Furthermore, a study on the efficiency of
EOW generator and a study on storage
properties of the EOW were also conducted.

Results indicated that increasing water
flow rate decreased total chlorine
concentration and ORP of the EOW.
Increasing salt concentration increased total
chlorine concentration and el ectrical
conductivity of the EOW. Results also
indicated that electrolysis efficiency of the
electrolysis cell varied in the range of 47 %
to 66 %. Separation efficiency of the cation
ion-exchange membrane varied in the range
of 33 % to 59 %. Both efficiency rates were
significantly reduced by increases in water
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flow rate and/or salt concentration in the feed
solution. Results also indicated that total
residual chlorine and DO decreased 24% and
21%, respectively, in the 21-day closed
storage and decreased 81% and 47%,
respectively, in the 14-day semi-open
storage.

Keywords:. Electrolyzed oxidizing water,
Processing conditions, Efficiency, Storage

F2
AT R haFE AR ETLEY kR
’FTE’TH‘:_I BEiEE o j\"‘“ijlzi__ T4 =%
Bz PR SR R ALK
RIER (R Y SRID L
’F’rmﬁ ¢ 3% pH IE'\;ILxﬁ})'?;LW
(ORP)~ %4 k& ~ T ¥ A ~ 3% £(DO) -
FHF ST IORE 9:4 o ¥iE @ I
HEHT R RAL BoadenB P 12
ERLN

oa A

I Enm ‘H‘; _‘;)L

iﬁf'hkpﬁ@ﬁm% -
‘L%&F—T’E;”f }‘ln

/ o
G



Kz M EF ER - ORP; & B Kk B 3 e i
FERICHDR - $5%7787 > T3 kA
4 Beh{ R 43 AT-66% B AT IR
A e 420 33-59%¢ 2 5 K F § AR
Bk & 8 BokERE K o B A
TS mBPER2LR 8 TiRF Lok
% kR fr DO & BT ' 24%fr 21 % 5 X
BAopif 142 16 0 TIRF kL RE KR
4o DO 4 | T % 81 %Fr 47 % o

Magin T EE ok, B iE e, ek, pr
feavy

<N

[l ~ Introduction

Electrolyzed oxidizing water (EOW)
has been reported to have strong bactericidal
effects on many pathogenic bacteria.

Major advantages of using EOW for
inactivation of bacteria are less adverse
impact on the environment and no need to
transport and store potentially hazardous
chemicals. EOW has been widely used in
medical applications such as prevention of
infection of methicillin resistant
Saphylococcus aureus (MRSA), for various
agricultural purposes such as sterilization of
fruits and vegetables, and in food processing
industry or household kitchens for
disinfection of food materials and food
processing utensils.

Generation of EOW, in generd,
involves reactionsin a cell containing inert
positively charged (anode) and negatively
charged (cathode) electrodes, respectively,
separated by a membrane, and through which
adilute salt solution passes. By subjecting
the electrodes to direct current voltage,
negatively charged ions such as hydroxide
and chloride in the salt solution move to the
anode to give up electrons and become
oxygen gas, chlorine gas, hypochloriteion,
hypochlorous acid and hydrochloric acid,
while positively charged ions such as
hydrogen and sodium move to the cathode to
take up electrons and become hydrogen gas
and sodium hydroxide. Asaresult, two
types of water possessing different
characteristics are generated. An
electrolyzed basic solution (pH > 11 and
ORP < -800 mV) is produced from the
cathode side, which has strong reducing

potential and may be used as a cleaning
solution.  An electrolyzed acid solution (pH
< 2.7 and ORP > 1100 mV and presence of
hypochlorous acid) is produced from the
anode side, which has strong oxidation
potential and bactericidal effect and can be
used as a disinfectant.

Although many studies showed good
bactericidal effects of EOW, there were few
studies on the effects of processing factors on
EOW and EOW generator. Therefore, the
purposes of this study are to investigate the
effects of processing factors on chemical and
physical properties of EOW, on efficiency of
EOW generator and on effects of storage
conditions on pH, ORP, conductivity, total
residual chlorine, DO, sodium ion and
chloride ion concentrations of the EOW.

Il ~ Resultsand discussion

In the first part of the study, we
investigated the effects of raw- water flow
rate, salt concentration and water temperature
on pH, ORRP, total chlorine, conductivity, DO,
chloride ion and sodium ion concentrations
of EOW. Resultsindicated that pH and DO
were not affected by these processing factors.
Increasing water flow rate decreased total
chlorine concentration and ORP of the EOW.
Increasing salt concentration increased total
chlorine concentration and electrical
conductivity of the EOW. Water
temperature had minor effect on total
chlorine concentration. The variations can
be well described by linear or quadratic
polynomial models.

In the second part of the study, we
investigated the efficiency of EOW generator.
Results indicated that electric potential (7.9 -
15.7 volts) and power consumption (16 — 120
watts) of the electrolysis cell were not
affected by water flow rate, water
temperature or salt concentration in the feed
solution.  Electric current of the cells
changed in between two levels (7.41+0.1
amperes and 7.68+0.1 amperes) depending
on water temperature and water flow rate.
Electrolysis efficiency of the electrolysis cell,
represented by the reduction ratio of chloride
ions, varied in the range of 47 % to 66 %.
Separation efficiency of the cation
ion-exchange membrane, represented by the



reduction ratio of sodium ions, varied in the
range of 33 % to 59 %. Both efficiency
rates were significantly reduced by increases
in water flow rate and/or salt concentration in
the feed solution.

In the third part of the study, we
investigated storage properties of the EOW.
Results indicated that pH, ORP, conductivity
and chloride ion concentration did not
change much under the storage conditions.
Total residua chlorine and DO decreased
24% and 21%, respectively, in the 21-day
closed storage and decreased 81% and 47%,
respectively, in the 14-day open storage.
That indicated that exposing to the
atmosphere reduced more of these
compounds than prolongation of the storage
time. Sodium ion concentration decreased
10-13% in the storages.

IV ~ Self-evaluation
Most of the project had been
completed. .The results are being published.
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