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Abstract

The ORP (oxidation-reduction potential) and pH measurements have been made on

hot spring waters and their bath waters disinfected with chlorine at various spas

including Dougo spa of Ehime Prefecture and Arima spa of Hyogo Prefecture. Our

comparative analysis of the qualities of non-chlorinated and chlorinated waters revealed

that disinfection with chlorine causes a qualitative change of waters from the reductive

state to the oxidative state. To maintain a predetermined level of disinfection in

treatment of hot spring waters, a considerably larger amount of chlorine must be added

than that required for disinfection in treatment of ordinary service waters taken from

rivers and lakes. The oxidative state of hot spring waters disinfected with a large

quantity of chlorine should result in promotion of the oxidation or aging of human skins

contrarily to what is expected to be beneficial in hot spring water bathing.
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Fig. + Relationship between ORP and pH of the hot spring water with that of its bath water disin-

fected for Dougo spa (Honkan) of Ehime Prefecture.
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Table + Chemical composition of Dougo spa (Honkan water) of Ehime Prefecture
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Cation
components

mg/kg
Anion

components
mg/kg

Nondissociation
components

mg/kg

NaH 1,4* FI +,4/ H, SiO- .*4-

KH *41 ClI --42 HBO, .43

Mg,H +4- SO.
,I +04,

Ca,H -43 HCO-
I 0-4/ Total mg/kg

NH.
H *4+ CO-

I +240 ,0142

Fig. , Comparison of chemical compositions of the hot spring water and its bath water disinfected

for Dougo spa (Honkan) of Ehime Prefecture.
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Table , Chemical composition of Arima spa (Kinnoyu water) of Hyogo Prefecture
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Cation
components

mg/kg
Anion

components
mg/kg

Nondissociation
components

mg/kg

Li� ,.42 Cl� ,,*** H,SiO- +.1

Na� +**** Br� -24, HBO, ,+2

K� ,*2* SO.
,� +34+

Mg,� +/4- HCO-
� +,14*

Ca,� +3,*

Mn,� ,.4,

Fe,� +*,

Cu,� *4+2 Total mg/kg

Zn,� *4+1 -02**

Fig. - Relationship between ORP and pH of the hot spring water and its bath water disinfected for

Arima spa (Kinnoyu) in Hyogo Prefecture.
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Fig. . Relationship between ORP and pH of the hot spring waters and their bath waters disinfected

for various spas.
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Fig. / ORP and pH changes of the hot spring waters by adding chlorine (sodium hypochlorite).

P� Q : Original hot spring water of A and B spas, respectively.

R� S : Adding of chlorine (NaOCl) to the A and B spas.
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Fig. 0 Relationship between AI (Aging Index) and residual chlorine concentration in the hot

spring waters.
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