|

B
%ﬂ;

|

Mfﬁﬁm&%ﬂ
« 3 H E ¥

+ B

1:%*1

HepE/KERZE  Vol. 2(1), p. 9-15, 2003.

yit=LiA

FRFEARS T « R EN LG ST

B BERKOFREER E Lo {bEx

ERNOBEMMEICO VTR Lz, 20k

WWHEREIRE LT, YEOR

& AL, Bhe B, BILETEAOBEREAERE * vy R+ OR, pH Bi-pHR, AHERREICOL

THEEL L 7o,

BB SRR AV TOERERS b Lic L EE, S, BREEMKOBEER I L TUToEmZR~.
(1) £z HCIO BEB & U Cl, BB B3ER I kE T 2 (AR clEMERBECES®RIONS). (2) PHE,

HCIO BEB & U Cly RO BEROEELLIC B T 2L TRE T 51K T,

TEAL (ORP) BEEEREE 32 T & i3iEW.

1. FLL®HIC

EREERKOREN O EBRIFREERRTH B2,
UL LIShs s, HEEKspFRsh s E0&HE,
MRSA (# F ) viidEEE 7 ¢ o ERE) DEER (960
mV) & 0 bEWEBMIEEIC MRSA 28T & EEESE
THET3RTEVNIT LiThy, HREERKORES
127 O LB EN (ORP: Oxidation—Reduction Poten-
tial) 751,100 mV A L& 2 2 Lick 3 b T,
OB ORPEREERFIZIVAWVWAKRKRIFIC L » TEEX
i, pH22~27 BLUBMERER 20~60mg L™!
L& HIcEbBILEN (ORP)= 1,100 mV hSiagid: EfEK
OWEEE LT—RICEBELTWA, L LS, ORP
ZoWTREMKBEREORIcBVT b IcEgsnT
WHEWE S IKESZTohE, I TARETIE, BEERK
OB BITEMICEEL T, WHEORELLFERIE, BRIL
a5, BLETEMNOBKEAESE, *VY R FOR,

BA-pH M, BERBEICOWTHRLT S, 1,
&ﬁﬁﬁmm%mmtpﬂz&qLoaﬁﬁéﬁ%ﬁ%@
ERICESWTREERKOBRERT & L OB LETE
Bz > WTERT 5.

5. WHEE(LEEE

B BT B A TR T B o iTid, [EERINC BT 28
%@{ijj% DL« BITICOWVWTH S0 UDEFEL TH 4
BEhd 5.

2.1 WEORYILSL ELERIE

HER Eo 13 & A EOYIE R, E?ﬁﬁl@ﬁ?dﬂ@b
BEFREI2DY 5V U T 90T bififc 18V kS
TEMLTETED, TRICHRT AHBBOR T TH 5JE
FOEBOBETFINE D VWTTE LR FENEXRSELE
F o TCTEREARTH 2, ARBEMTHRICRUES &
T ORFHHES L CREBHTFPEmE2 272D, i

BEAICRERZELTV. 3B l:i;%fn

BHE L TRIEPEIRIC I - 72 09 B lodicid, RrFRc
SHh QB[S S, chs (B K
HTh b, (LB, 14 VS, HEEEe @Ak
BERED), SBES, KEREA, 77 v TV -V REES
1B EDEERALD 5. ;nb®m4#A*%5¢5ﬁ<m
HEE) 1, WINLETPHTHTOEFOREIC

Tmiéﬁﬁﬁ(ﬁﬁﬁmﬁﬁﬁkmﬂﬂﬁ@% ﬂﬁ?

OBHICIF0E L HES) THY, 4 >0ERNI
HD 5 b OEHHEIERICERT 26DTH 5.

EFi, FOBMHEbD | HORTHKEADERE 6D
1V LEREOET» o5 2 BRI hEOR FTH
3. zO®RE, FEFEERNCLTZOREY ZBFHRC
B, HhbBFHERICHDBENTVEENVSXST
4=y (BFEER]) TLHA 005, KE BKR)
HEFOREFKE L EOBET (proton) £ TTETEH
v, hERFNADRRICH 3EKR H OFFZIE 1M
DOBEF L 1 HOFHEF (neutron), [F U< ZEAKKR HO
EFE 1 EHOBETE 2 MohFcTcasTna, chll
ADEFORFH 39 X THEEE OB T & EEE O HiE+
TTETWA, BFROEENIBTFOEBRHOLHTH
v, 1HECBTFOEERE, 1 HOBETFOAERLENE
U (EstEsBRRE) bbby, BTFoBTH=RT
OETH (=EFES) 1Knb. BRWICHEORT PR
FEBEDICETFEENIEA A ¥ (anion) iIT/2 b, #iT
BFERZIIEA A ~ (cation) IT7E 3.

B NRET, ZOEBRROBVWETTHIKR
@k OETH HY (EEIEBT) 0f1/1,840 Lk
V. ALERIEE, BFeATeA4 v BEOR L L
BEL, (LFESOMEAMAIET > THIOYWEICE(LT
B ETHBHY, FORRICTERT 2EEMNRERIEBELC
BHECEXE2Z ENTELETTH 3.

2.2 EALEET

Bl BIic o WTIIEL ORBAOHENH 5. [LERIC



3d2MEPETER->T, ERETFOBRIE (EFMH
DSHEEINT 5 < EHEbTH Y, HITETFEZII - THERR
ﬁ?®%&ﬁ(ﬁ?ﬁ)ﬂﬁ@?5:tﬁ§ifé% il

Z3, KEHTFLBRDTWBRIE L TKDFBEL 3K
KR DIRBERUL) He+ % 0,=H20 Tld, KFEHTF (Zo
FoKREFOBRIEIZ 0) BEERLShTKSF (Toth
DOKREFEFOBEIZ+D 1272y, RICBESTF (20
hOBRERTOBE 0) WETE N TKSF (Cot
@@*!ﬁ%@@{tﬁ BF-ID i 3. ZhidfEsme, Bk

& - TKERFRETFEBRRETHE L, £8ITH
5mﬁ?¢@w%ﬁ%iﬁ%&**ﬁ%mbiumong
ST B, TOXS Wb E BT TRT 210,
FEE LD TBLETLE VS,

BB, EVWERTHRLETIEFORSZLEERSINS
B, KESOCERINEEL L BITLOMASLEN SIS
EbWVZE B,

— 2 DRLBETLRIE OB L BILE Z W E N DB
(BFOPLDEDHBVEZDMNAET 2EK) FcRET
B LT nid, B (LFEEM) HTE 3. Hot+ % 0=
H.O ORIGIZ 12 5, 58O DK 2 - 7- Bt 24 »
ITT, ZDEEREEAL 3 &,

OKZEREIAALZBBETIZ, He=2H"+2¢~ &1 5

BB 0, KR FHIBILS W TKEA 4 v
DHERT 2, O KBILRIESIEC 2EMmE [7
/ —F (B ], |\ TARERRICEFEED
HoEmE (Bl LR

QBRFELREAALEB LTI, % 0:+2H +2e™ =

H,0 WS BBRIGSE D, BRAOTFINETINT

RDFWERT 2. D& ITBITRIGHIEC 3Bk

Z [hav—r (Bl St c/AmERZEL

TETEZIWMLELE [EE] EFES,

ORI & QD RIERAME ST 1S, KK DOMBER I
LECHDPBELN S, OORIEXPQOKIER. 5, B
b+ BILLBTFORZOHE L OBRB L b2 B,

8, TOERE (FREORIG) 3, BRIEOKE - BR
FREBHORIE TS, WRE (ER2ORE) 38
HICB I 2KERORIETH 2. KEERTEEHNY —F
Tld, REEpH<2 T2H*+2e =H, 20, Zhls
® pH Tid 2H,0+2e"=Hp+20H" 2T 3. AL 7
/= FTi, KiEpH>12 T20H =H,0+ % 05+ 2e
DD, ZhLAND pH Tld H,0=Y% O+ 2H" +2e~
DEET B,

2.3 BRILETEMEAEE

(bR ENL (Oxidation-Reduction Potential) i, L
K v 7 R BN (Redox Potential), TBRELL, HMREAI/L L
LHIFEN S, YEEEN I YEERENO—ET, B
1B E B i ARTEE 22 R EBRRIN I b 59, 728

10

CEBEREZEN L CRToOBETS FAE, 2HT +
2e"=H, IcB1 3 HY/Ho ) WEFOWZEITS L X
Bl E ZEBAAZ VS, A OEBBOETTER 3R T X
BOWOT, FFEOEESER (REER SREMRE V)

LilAaGbE CEBMAERL, TOBENEAZC LT
L > TEMOHEMMEEZ 5. BALIIHEMEL DT, BEAL%
KT L EITE, BUNOREIC L-REEBBEZIERLLTH
BB ERHERN TR, BREL IIEEKEER
(Standard Hydrogen Electrode; SHE) D EEA] % £L#E (0 V)
KT3I ->TV3).

TR BITEN1E 52 5 T D ORP 51 (ORP * — % —)
LI B HIER (> CHl 5. ORPEME, FHasdfks
ORP Efia (ORP & v =) 515 - T3, RIERICER
PR THBERDIREBAEL T LBV XS i, Ak
BERAERICBIANS v E— S v 2BFVEESH (z L7
box—%-=) BfEbO T3, ORP BiRkid, EIfFEMKIC

§2EGRE L BT A4S VAT~

fBHTH 3.

—f®D ORP i/ b T\ 3 BMEEmRIZ, #EF1E
164V o LR AR OR « 1E(LREM (Ag/AgCl (BIfn
KCD) Thb 5. iR « EILREMIZ, 25CIcBVT, &
EERFEmITH L T+0.199 VOBAMETRYT. Licdi-
T, TOH - ﬁmﬁ%ﬁéﬁﬁubrﬂotﬁmﬁﬁ%ﬁ
DEEZBFEKZEBEZOBMICEHT & 213, FiFi
QM9V%mami;m.?m@%,ﬁ@ﬁ%ﬁmwwm
BREMNOEA, 1,100mV EVW-TWas0I}, Zhic
w9mV%MZt1%9mV@F$*? EEHE DN &
WO LT s, 5B, EERLETEMEENETDH 3
REBM OEXNEL) TlEE+~200mV < bu\@um:
HB20T, 1mVEWSBEDLVTHERTECE
l%ﬁ&(,lJOOmV'iLlV(ééb\i&MﬁV&JOV)
EVIEFHO LNV TETRETH 3.

RIGETCEMOKEBIEDEE b->RIFE, —RIcERL
TIHE8RS, BMICREBEOEE b >REF LB T
LERLTOVS, k2L, BIGELEMSEVC & LRE
DS T & EF—HEIAEBE L 2w,

24 (LEE(LOERENN &L

IKFE DIRBERUE Ha+ Y4 02=H,0 RFEEKIET, KD
oI AE5ANE, BEERICRLNEDL. Chickt
LT, BRIGTH 57KDODERIG HO=Ha+ %5 O 130
RiETH->7T, BRICERIGBEE LWV, Lizh-7, 1k
ERIGH HRENTES HE P RIR 2 2 B8 1713, FEh
HEBDDEORIGBOBTHETE 2 5 WER L 252
5. POTIEFZIFEASNLTVREL, BERIGESKZ W
ISP v b o -/ NS WRISE TR, 20
®, RINEY (ER « EFIcBF B3 vy VE—Z{LAH) T
BB TEIRTAIEEVS T Ehbhy, BETIE
1t AS %%E’h_)\nt#7x§m12 Y

TV hpt—



F— AG (EAH-TAS; T RENFEE (EWEE) <

T/K=t/°C+273.15) b T3, B, =viro .

— 3, PBOIHMOEE R T8, HILoEAL,
HEBROF S 2R T TEEN ST, EXBHKOKTI
EhSHBRICODVTHEINE, =y hbobE—2kE0
LW iR, HHOBESKECEEOESVIAE
WIREEZR LTV 5. BIR WEOHAD 30, <
FNVF—DHADFH2FR) KHEBHINS AG=AH—
TAS O3, MIERP TR IVFEF—DHADBETVWE (T
%) THRIECAZEMRIINT, ROLz v hob—»
W AEIICOAES, TV e E—BRICE > TEHICE
3] WO EJEE TR E BOFEE R (2 RV F -
HERD »oESEEINS.

AZ, RIS DWIE (HEEW) (product), HRSR) 0¥
=25 6, RILRIOYE (RG] (reactant), JFR) OYEE
Wiz, 7RO RIBRIORE, > 0EbEEET O
T, FIZEAH<O0 72 SRENUL, AH>0 75 5 RERIT
153,

AG<0 ThHNITRIMI BERICHES 5 505, AG>0 Tl
FISZBERIEEE IV, i, AG=0 DIREEII T HIRAE
THy, ZOFFTTRRIGREL SEFICOELILV, B
R HURIETE, —AG BHEHICERTE 353V
F—Thb TOTEhb, BRUILFEMOES BT
T X VF—-DBRRE, RIGTHET2EFOK% n, LE
J12EWN), 7757 —EH% F(=96485Cmol™!) & ¢
3&, BEHEZAFE[Jmol 18D T, AGEENLFES
ZEHHZ A VF—ETNE, —AG=nFEIL! 3. TOR
&, ALFEEER wbatm3AG+RTmaV@)mG
FEEEVF I IHBHT A VFE-T, BFR (B N
TIDEEDAG %KL, RIIRMATEE83145 ] K~!
mol~! TH 5. In AR log. 2% ) O, 5, *
WY R bDORBESNS,

IKBEDMERREKILT, %0251 TRIGZEG
SENE, BIEFBOVEC GBI & - TRIBRNID KK
WD, LaLZ-ohIBBdniEzoEEfbiec 573

.uﬂiF$®ujﬁbit;ofékmb<mmﬁm

, GEER] TROATLHEISHLVWIEERLTVAE,
7@@5,£% CRUBMSES HE S P IEERONETH
5. —RRIERIGHED I, EELIREE VS = 3
¥—[EEE (R7 v ¥y VO 28T HEND 5. K
OEE) T XV F =03, 15D DREEE) 5 SIEHELIREE(L)
FTOEELE (EHlzxvE-) J0RELI BTN
Fv e VOIUART I ENTES, Lih- TRIGIIE
THiW, fillfd, ColERESTEIEICL-T, Rk
HEEKNIBICETBENTERYHETH S, EENDE
R T T, EEESEROEM I RIGHYERAET L T8
REMES D DI, RINEELZKIEIC LY 28 E/mVK
JERIRM A 2 e RREOBERD, T TN OEERIG% fil

WLTWALLTH B,
@mﬁﬁﬁm@%é§,%%@ﬁﬁﬁ(@ﬁﬁ@ﬁﬁﬁ)
E—fkic, HFOBTAPCEBILA & OBRE EiIc &

E-TL 5DT, @ﬁ%k%é@&mm%ﬁwmﬁ

KO CRIBEZHWT 2 DIRERTS 5.

25 FRIVZIFOR

IKIERF OBRLETR O Z O+ne” 2R TKRT &,
BBLBTEME BROF VYR FORTERENS,

E=E°+(RT/nF)1n (ao/ar)

TTT, aodkar BTN ZTNBILEOBLUETHER
DIEETH 5. Fi, E°ld T OROIEERIETEN (B
HEEBRRER) W\, ao=ar=1DLEDETH 3. IH,
TEEE 3T OB PEBRT TRTENNSRED LT
BEICERREAR UL TETY, [EEREZEIERICH
BZERTEBVDT, EVEETRATIIELE,

FN VR DORE 25CTOEAITYTIIY, BRI E
RO OR% Inx=2.308 logiox % 5 LRI HE
>3,

E=E°+(0.059/n) log1o (ao/ar)

BB, xVvv2aboRXE, G TIC—HATECE
WD LTS3,

BILE TR pP+gQ+-+ne” =xX+yY+-

E=E°+(RT/nF)1n (ap’-aq? " /ax*-ay’**) ‘

ZORTIE, ERaicoW\WTIE, KETHNIT platm]

ATBVT

ERIERAE p° (=1 atm) TEIY, FETHNIE ¢ [mol L]
Zc®(=1molL™Y) T&|-> T, tHXMELL R LEZ

3,

— R IEHERR LB ORFIT, EOKRELEESD
BB OB LAIF CTREFI & LTATH D, Hich
DR X 12 E% b OBR(LETH OBRTAEE ERITAl & LT
NTHB. 5B, EEROEE TR LETHMERIEL
TWBZEBEL, Z2ORTHRIL L LBAIZEREM (B

SBAD) B, T, RIGHET T ICEHIEL TV
WIESBEZONS., INOLOBEELS, ERICRISO N

BBREBAAEEZR L TWEOPEMRRYT 2 D08 L WEES
AN

2.6 pH (KZEA + VEEEH

KB ORIGTIE, WHABRMED, dids, EEE (7
WAV B, ZOUBNEOEELONE, LONAERET
» 5. Kid, HO+H:0<H,0"+0H™ (flgick L T,
H,0=H*+0H") OFfickd, bl T
W5, IKIBRPDOIKEA 4+ v OENVRBEZE [HY], KRILY
A4 YDENVBEA[OH]THRT &, 25CTIR[H]
[OH"]=10"" (molL™Y)? T& 3. ¥ ¥WDEFH pH=
—logio (H*]/mol LY icft %13, [H*]=[OH ]1=10""
mol L™ T& 2tk Tld pH="7 1c/5 0, BTk pH<T,
HEME T pH>T I3 3.

BEER, COXOFD HT OENVEEORD D IZEN

11



BETH MHEATER an+ 2# 5 £ 5 1B, pH=—logio
aut EEESINTVWS, pHIZ, 75 2BBpH A —%—T
HEsN B LBV, EREIBEEOERICL-TD
LRIDERIT & > THRER R,

2.7 BfpHEK

EN-pH KiZ, ##lic pH, #tEcBiz L0, £ JIChR
(LBIT, REER I » TEWICEHEYT 2 —EoYE >
W, KEKPOBFEERERNICZ hZ h o LFEEET1E
B ((bESPER) ICBBICEETE 28 (FRED 2RL
7250 ThH3. pH-ENKDZ2VWIEIOFELRBI L/
Pourbaix D&% E->TT—NVRI A ¥ 75 A ESFEEN

5. BEHREEBRS—HThr 3L >TVWERT
b, ERLE SLE BE BXOME ERiTH,

ﬁEiﬁMﬁ,Eﬁﬁﬁ,@@,mﬁ,mﬁ%ﬂammﬁ
BoERhEbNO TV S,

19 13KBER ORI D—>2TH 5. H™, HY, OH™, Hz0,,

AV)
%
®

~~.
~—s

~..
~.

e

10 12 14 16

E1 AFYHE H-, HY, OH™, H0p, HO;~ OB

1000

800

600

400

EH 200
ZERO

-200

" " 2 M i
800 ] 2 4 6 8 10 12

B2 HEEMEYLIRSKEREOEMN-pH 57

12

HO,~ DESEAREBE & biT, (@) 2H +2e =Hz:E=
0.000— 0.0591pH & (b) H:0=% 0:+2H*+2e™: E=
1.228—0.0591pH 2R ITHHEIRIN TV,

B 29 [HBZE~DIGAFITH b, KB - BEORIT P
7 DHERI I, + JIcERT e Bt REs
W s & A B B TE B 0oKIERO pH & BLET
BRORETF - %2~y v/ L, FARCEREREY O3
75 ) 7 LEE) OEBEEBAERLEGDTHE. BOY
VI oy PEROEMEI XKL, pH & BRLETEMDO2H
EF =7 L > TTELASRTH 3.

2.8 BHWEREE

EHRA 2 Cla(g) ZKITHENT LIERKBTE 5, BFRK
FoEFE T, —HISBEERE Clhaq), —HIIKEERR
(HCIO) DIERETHEAEL TW A, ZORKITT VA ) ZINZ
THEEMMASO pH Izd 3 &, HCIO O—ERhsiEs LTIk
BSR4 ~ (ClIO7) #E L 3. o D{LERERTIR
(LRSI L TWB DS, T OFHIE pH OFEE S
% (H3iz, Clyaq), HCIO, ClI0~ OEAHEOHER 4
RY). FHERIGE, Clyaq)+Hz0 = HCIO+Cl-+H* =
CIO™+ClI"+2H" L WHRKTRSh, BEAcTEE
Foic, BWEEACTNETES O ICEEIBEET 3.

BEFE (available chlorine) & i3, BR{L-LRREEICHER
CRIA S BHEEZ OV, KEKTREFER (residual
chlorine) EFEIEN 3, BIFR/K T IIBLEER DL, 3
thb, HCIO & ClO™, Cly(aq) GEREESR) 2MH49 5.

BEREEOEEERI VW 20 d 305, £FOKRITIC
BoTWADEaYRMEETH S, FEE, HEeEGo
BERD L - TBRETca vibh Vv 2 Z2BRILL, &£
B L SR OMHE S v %% FATRS b ) v ATELT B
B(LETHEETH 5. BEREE IRLETYRTE
BIhTBY, B CLOmgL ! tEIND (ppm
TIF\), ppm BIOFRICETICIZ, BROEEDE
DSBS B (7L, FHEIKEKEOBE T, EBREK
EICREITEOIZH W),

IREIERIR S ~ ) v LKAROBEREE XL S5
KA 50, REERRF b ) v aKEEPTIRE, REESR

100 \.\\’ //.—
8oL - X/ HCIO

i \ 1
60 B ‘\ 'l X
40 ,' \ / \

===*0.5 mmollLCI
— = Smmol/lL CI'
= === 50 m mol/L. CI'

Ratio(%)

6 8 10
pH

B3 Cly(aq)/HCIO/CIO~ D E pH GHEFD



> b Y v NaClO 8 L T CIO™ WA EETER
LTW3, CIO” Fuzid CLIEF2 1 L, BuhE
. REELLCRECIEF2ES0ME LCERSNE. C

DEE L HCIO DIFS S CIO™ LU TH 3. FHEEL
| kEEORE, KHF (BF AT A4 OFEKOED
BifR, ZzhZhz 6xX102 L LYERE (6X10% 0%
afk% [Tl mol] L\WHBITHRT) OHOBAK, 374
LHWFERIBGRTRS &, BHMSWETE 3. BiE
REELVWOIEEALLTIE, ClLS9F 1fEE HCIO HF
1fE& CIO™ 14 v 1 HEEMTHY, FUEERERE
mgL %2Ex% 3.

Wiz, KLY OFEERAEHCRET 213, (&
BENVRE] (GBI VEBE] B8k -> TR E
Bl Ewd) 2RV, BROFE (< 1iddm 3 (=L) 24
5) M7 0 O¥PEE (mol) 5, HALITIE mol L™ A [FES
DOPEETH 5.

YER (BAmol) %25 & XT3, A 2LE XD
g AT (BERATF) ZEELZThER SRV, '
BE (BAmolL™) Zc¢ (- CHICEERNTFEEL)
TRITEITT B E, BEIER CL) DENVEEIZ c(Cl,
(HEHEFR) =c(Clz(aq)) +c(HCIO0)+¢(CIO™) & F# 5.

B, BEREEZLET mg L™ TR, D\ Tmg
L e B LTV AHA55 5. ISO 7393-3: 1990 it oW
THIE S i JIS K 0400-33-30: 1999 [/KBE—EEHER %
ULEROTE H3H: 2EZRTEDOLDO XS BHEE
#l Thb TR 2ER (@EBEER0CET, W
BRITRRER, KREERR, RKEERMBE o073
YELTWVE) O (V) BE% c(Cl) T T, ¢Cl) &
LTRHTV S,

3. BREERL L TORLETEMDIRE"

FEEISHERR - Wik % —RH SRR EERRKY (R D ok
P& CHEL R R EERBAK (Cl1- BE 1908
mg L7, BRIEFRIERE 41.0 mg LY, ORP 1.37 V vs.
SHE, pH 2.8) #F#i & L, #hE2FRE pHERIC L > T
EYEREEE pH AL A RBEOAFRIL ¢, HMER
(Bacillus subtilis) ICX 3 2RE /2R L1z, X413, &
WAt 5 (@) BRERIBE, ORP, pH O#E, X5
13, FREICKd 3 HCIO fEk & U Cl, lEE MG R ERE
(EMERBEOH, HCIO /i3 Cl, & LTHET
5 OEERLIGDTH 3.

Ao, ROT ELTEAENS,

(1) ORPWpHIZKE {MKFEL, pHMBEWIFE ORP

DSE,
(2) BIERBES1/101 LcEE, ORP k2 hiZ e
ETFLEBWA, BREHRELIEFLTWA,
(3) pH28 & pH5.5 D viable rate (AE7EZR)-ORP g
CORREEANE L, FTICFN TV T ORP ITEENDH

®1 BREBEKPOERRLFEDHHH

{bETE JBE (mmol L)
k1 x v Cl- 4.95
BEER Cly(aq)  0.008*
RIS SR HCIO 0.492*}0.50
WHEERREA 4+~ ClO~ 0* (B%hESR as Clp)
HEF#A 4~ ClO;~ <0.0012
R & v ClOs~  0.046
BERWE A 4 v Clo,~  0.002
X HEIC L BEE
) 1 ¥ L] 1] L] ) L}
Ll i
pH 11.0
10" .
pH 8.0
102} i
i)
]
o 10% -
8
S
104 - J
available chlorine
105 ©® 41.0mgL? i
B 205
4 103
A 44
10% |- l L J
pH 5.5 pH2.38
10-7 1 L L 1 L L L L

06 07 08 09 10 11 12 13 14
ORP/V vs. SHE
K4 BLRTEN L EEREEFR

2705, BENIESEMERBEICREL TV,

(4) AIEREE 41.0 mg L' 0E&® pH 55 & pH
8.0,pH 11.0 DEE %~ 3 &, pH8.0 TIF 347
&L, PH11.0 TRESIETFTLTHEGIZE -
TW3,

INLDOT Lo, BRENIBERERCRIENERERE
IIRIEL, pH & ORP OFEAZ I\ &, BRI &
BEERBOM TRENIOENE LW Ehbh 3,

X 5 % 5ld, pH2.8~11.0 D& T, FE/7iE HCIO BB
BLU CL FEENERBE KRG T 2 T LATRARN S,

Pk 5, pH 2.8~11.0 OIREEEFRMIKOBRBEERICD
WTIRIRD & 2 SiEmNE SN 5,

(1) HCIO & Cly BMERBENZRDTWE, ZTDD,
FRE /13 HCIO BBk & U Clp FEARNIERIERE I F i
WET 3. Lichi-T, BRESRIBICIRNE, HES
BEMERBE ICREL TV A,

13



102

10°

Viable rate

10 -
pH2.8

10 Total available chlorine

® 410 mg L
W 205
4 103
10} A 41 -
10—7 1 [ 1 L
0 10 20 30 40

Available chiorine as Cl2 and HCIO / mg L™

M5 AEEREICREERRE L CHEET 2HWERS L1
BREEFR

@)pH@,HQOﬁiUch@ﬁEm%&w5%f%
B4 21207, BEHCHT 2 EENSEE LS
W,

(8) ORP IFREITxtd 2 EEMSEERTFTIREL,
THbLL, FEERLE IV,

ML TE ﬁm RS OBERPERRI ISR CRIbTE
Y 25302 EWH T EREILTIE, ORP MKW
NIEBENHBEDEHETE TS, ORP EL THRE
IBEVEEDH 2 L VWHIBEEEBEEINE, HETEXR

W, TOTER, ROBEPS ST B,

(1) MEMOBEICE, LhERIBOBYRDGLE
ThB, xR ORI NE, BALiFao & ar
DETHRE 20T, REEIZVW-T, FlZiE a0=1,
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A Critical Review on the Oxidation—-Reduction Potential as a
Possible Bactericidal Factor of Acidic Electrolyzed Water
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The oxidation-reduction potential (ORP) of acidic electrolyzed water was reviewed in terms of its possible
role as a bactericidal factor. In connection with this, the substance structure and chemical reaction, oxidation
and reduction, significance and measuring method of ORP, Nernst's equation, Eyv—pH relationship, and avail-
able chlorine necessary for understanding ORP were outlined.

Based on the results obtainable with an arbitrarily-prepared aqueous solution having almost identical
physicochemical properties with those of acidic electrolyzed water, the following concluding remarks on the
bactericidal activity of the acidic electrolyzed water were obtained. 1) Bactericidal activity is mainly
dependent on available chlorine concentration in the form of HCIO and Clz. 2) pH has no direct contribution
to bactericidal activity except for its effect on the ratio of HCIO and Cla. 3) ORP has no direct role as a
bactericidal activity.
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