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Evaluation of electrolyzed strong acid aqueous solution
called the “function water”
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An electrolyzed strong acid aqueous solution is called function water, because of its
strong bactericidal activity and effects on viruses, the immune system and atopic dermati-
tis. As function water can be prepared easily in a hospital, it was introduced for use in
the medical field. Function water has unique characteristics such as a high positive
oxidation-reduction potential, strong acidity and a high concentration of dissolved oxygen.
But a detailed analytical study has not been done. In the present investigation, the pH
measurements, ORP measurements and DO measurements were carried out, and the con-
centrations of Na, K, C1I" and residual chlorine in the solutions were measured. We ex-
amined the effects of electric current and electrolysis promoting reagent. Using analyti-
cal results, a strong acid aqueous solution was prepared without electrolysis. The char-
acteristics of the electrolyzed solution were compared with those of the prepared solution.
Most characteristics of the electrolyzed solution were explicable by its components.

Keywords : function water; water analysis; electrolyzed strong acid aqueous solution;
oxidation-reduction potential; residual chlorine.

DREZOER, RUKOYEEE & OHEBIXES

1 T, X, EFKOMFEICEL T b, BEME S0

il

KOBRAEIC & 0VE SN 5 RENEBRERKAR
3, BRIIBLWOHEEBSRPFEOEELEIZHVLN
THY, TROERSZ V. X, MRSA BPRHE KT
LRRESRCAE DR, IR,V XD OBEER,
BRERESER, 7 P -HREROBESIR L E LR
EXNBHTVEYY, 0 RETER SR KRR
WBHEREK & BN T, EBETHIROHEER % KGE I 8k
FTHILTHFERERTESFEI DY, HEANLEE
D22H%5. UL LEZOMRIEE-12ELDTHY,

* Rl EEAEREER: 259-12 HE IR R+
B 2946

TR XN TVEEREAZ L. 5 CARET
1, BRERESTETE S LH>WRL - HRKES %
AU, £3hoIc, b M)y La2B@EBEIE LTE
AT TRBMU EBEERERKAERIZIOVT,
pH, B{LBITEN, BHFHRZER, BRA 4+ VBE, &
MERRE, T MUY ARE, AV LAREERY b
i, OB LSRG ORE 21TV, SHEK»KEKE
MAKDBAICODVTHWEERED . BIRELLZED
REMICOVT LR, BBAMEOREICY - -T
BEFEHL COREDOREEE 2B &, BRNDHS
HEHEZEZRLULZYY, RICEBEEIC L 2BED

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

702 BUNSEKI KAGAKU Vol. 45 (1996)

TENICBE L T, EROBROERME, ERYFOEE, &R
EORBII>WTKRIZIT-12. BRICINS>OR K
N HERE K DEEBERIROFR 2RI L, BROHEE IR
EDOYUHEEETHENTERLEOPITOVTHEEL
1z. [

2 % &

2.1 WMEERKOWY Hz0

HHRIC I L 7RO, TBRET oy v =7 )y (Pure vt
RO R E R BOKABERREA T ¥ AN A Vs
OW-01 = HBEERMBEHPAILETELEIURLIEKET NaCl or Na;S0O4

Electrolysis current

(4,5,7.5,10, 12.5A)

Electrolyzed
acid solution

Electrolyzed
basic solution

—

H:0
(Pure water
or tap water)

Diaphragm NuCl or Na,SO,

B, COEBR 7O TTHY, B ERE
27 v EZRDLELA X VRBRETHY SN, BEE,
BmEICF N EREEBRPFI PG N D, EXKEI
{/min THAH. Fig. | KEALULEBOBEZRL
t2. BRI TIHE U1 Cly EKICER U R & R
EBICTEEoET 5. ERPFIE L TBELT Y
b (FIEMBRBUSIRRER) | ERREE T ) 7 & (RDE
MBI IR | AL, #HAKE U TEAKEKK
Uik (ANWF/8WAh— ) v IHKE G20 EIC &
%) WL, BRERMEIL 40, 50, 7.5, 10.0, 125
A D5 BETRE UL, BEKIETXTERBESE2 S 10
SHEITERELL, REFC & D REEOERISINIRNER
WHIE U 7z,

2+2 A E

pH 3 #77 A ®E# (RHE®EKRN HM-11P, GST-
5311C) & FBKERHE (¥ E TR ISFET, pHBOY-
P2), Rv ¥4 7 pHE (7347 A% — pH Scan3),
KEEHABBESREL (Hanna Instruments Co.
B+ —5—7AF), pH REBEM (Advantec Test Pa-
per TB) ® 5 BCRIE L. WIhDHEL 1) B
FITRIEZITY, 2) BIEEREZ—E LT IEMEL <
FHTESEMERTE. BUBHKD pH T2
Wi, BIEROESHD 5 DRI ADIBBROLEN
Kx<, BIETHHEKOBEZ U, EREDOEME
BrhaL, FRHUETHILENH 5.
MiLBITEL (ORP) EHVFZWAAS T, BHNE
DEVER/EREBLSRERE U CAESI LA L
MBS, IREIIKRERBICET HEPREINS T E
NHY, F—FOMERBICYS > TREBPLETH
5. AEBRTIL, PEE CREEESN HM-11P) 2%
AL, 2REBRR/IGLRER (RBK 3.3 MKCD
THbH. RO+ —F—TFTAPTHHEEL .
RO AFBERITORIE LRIE 20mg/l THHHD

Fig. 1 Schematic diagram of the apparatus
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Table 1 Analytical results of the electrolyzed strong acid aqueous solution prepared under standard conditions

Method (instrument)

Results

Trace element

pure water

Fe, Mg, Ca

(ICP Seiko SPS1500VR) tap water Zn, Ni, Fe, Mn, Mg, Ca, Al, Sr, K
pH pure water 2.6
(glass electrode Toa HM11P) tap water 2.1
ORP pure water 1159 mV
(Toa HM11P) tap water 1160 mV
DO pure water 16 ppm
(DKK DOL-40) tap water 26 ppm
Residual chlorine pure water 52 ppm
(iodometric titration) tap water 52 ppm
Cl™ content pure water 480 ppm
(ISE Toa IM40S, Cl-125B) tap water 410 ppm
Na content pure water 420 ppm
(AAS Hitachi Z8100) tap water 260 ppm
K content pure water —
(AAS Hitachi Z8100) tap water 1.4 ppm
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Table 2 Effect of storage period on analytical re-

sults
Storage period/d 1 2 3 4 5
pH 21 23 23 23 23
ORP/mV 1159 1152 1156 1155 1154
DO/mg 1" 16.1 154 126 10.8 9.5

Residual chlorine/mg1~"' 50 49 48 47 47
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Fig. 3 Effect of mixing electrolyzed strong acid
aqueous solution and electrolyzed strong basic solu-
tion
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Fig. 4 Effect of electrolysis current on pH (a),
oxidation-reduction potential (b), dissolved oxygen
(c), and residual chlorine (d)

O: NaCl 50g/l, pure water; []: NaCl 100g/],
pure water; A: NaCl 200g/l, pure water; @:
NaCl 200 g/1, tap water; X : NasSOy, pure water
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Table 3 Analytical results of strong acid aqueous

solutions

A B C D D E
pH 26 21 29 21 24 7.7
ORP/mV 1159 1160 812 1158 1130 730
DO/mg 17! 161259 20 8 8 10
Residual chlorine/mg1™' 50 52 — 52 51 1.0
Na content/mg 17" 420 260 53 360 11
Cl™ content/mg 17" 480 410 355 690 13

A: raw water - pure water, electrolysis promoting
reagent - NaCl; B: raw water - tap water, electroly-
sis promoting reagent - NaCl; C: raw water - pure
water, electrolysis promoting reagent - NaSO4; D:
raw water - pure water, nonelectrolyzed solution
(HCI1-0.01N, NaClO-0.002 M); D": raw water - pure
water, nonelectrolyzed solution (:HCI-0.006N, NaCl-
0.0135N, NaClO-0.002 M); E: tap water
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Fig. 5 Effect of standing time on dissolved oxygen
in the solutions at 30°C

@ clectrolyzed strong acid solution <>: prepared
strong acid solution

Table 4 T values of '’O-NMR (30°C)

Tz/m
NON BCM

Pure water (raw water) 4.1 7.7

NaCl aq. soln. (700 ppm) 7.0 7.8
Electrolyzed strong acid

aqueous solution (4A) 7.5 7.7

(5A) 7.4 7.6

(7.5A) 74 7.8

(10A) 7.5 7.6

(12.5A) 7.7 7.6

NON: without decoupling
BCM: broadband decoupling (OH)
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