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In , the mass media reported that some inns at Shirahone spa, highly popular for

its milky white spring waters, were using a certain amount of additive in bathwaters

without disclosure in order to compensate for the insu cient milky turbidity of source

spring waters. This a air became one of the big issue of public concern as a “fake” spa.

Regarding the additive ( HAP/Kusatsu onsen HAP) composed mainly of calcium

polysulfide (CaS ), which was used for artificial whitening of Shirahone apa, we have con-

ducted ORP-pH measurements on its actual bathwaters by adding the calcium poly-

sulfide additive thereto as was the case with the above-mentioned a air. The results of

our experiments show that the calcium polysulfide additive can improve chlorinated tap

water that is oxidative in a bath - through the process of producing milky turbidity

(colloidal suspension of sulfur particles) - to develop a reductive characteristic that is one

of the favorable features of natural hot spring waters. Besides, the minimum requirement

for a total sulfur concentration of ppm, which is defined by the Japanese law concerning

natural hot springs, can be fully satisfied by using the calcium polysulfide additive in the

quantities recommended in its prescription. Thus, the calcium polysulfide additive has

such excellent properties that are not found in the other commercial additives examined

by us. Through the preset study, it can be presumed that the scandalously reported in-

clusion of the calcium polysulfide additive in bathwaters at Shirahone spa must have re-

sulted in enhancement with respect to milky turbidity and sulfuric water quality, though

to a slight extent, at that time also.

Key wards : Calcium polysulfide, ORP-pH, Reductive Characteristic, Shirahone spa
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ORP-pH Relationship of Bath Additives Composed

of Calcium Polysulfide
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Fig. Changes in ORP-pH relationship of chlorinated tap water by adding di erent com-

mercial bath agents.

: Tap water, : After addition of HAP, : After addition of Kusatsu onsen HAP,

: HAP, : Kusatsu onsen HAP, : Carbonic acid additive, : Mineral salt ad-

ditive, : Herbal essence additive, : Sinter (mineral deposit) additive

228

eq

eq

: : : :

: : :

: :

Fig.

ORP-pH

a b ; ; Okouchi ; Ohnami

ORP ORP ORP

V

ORP . . pH

O H e H O

ORP . pH

H e H

ORP . . pH

ORP-pH

kg g g

dm ppm

et al., et al.,

ORP-pH

+ #

0+*
0+*

, ,

,

-

+

,*** ,**- ,**/ ,**/ ,**- ,**, ,**-

,/

+ ,- * */3

. . ,

* */3

, ,

* 2. * *.1

+ +0* +3/ +- +1

+2* +/

+



�

�

�

� �
� �

� � � � � � � �
�
��	
�
 ��� ����� �����
���������

� !"#$%&'()*+,-.�/0 123 4

5 �
� � 5 �

�
5

� �
� 5

� 5 3� 4� 3�� � 4�
3 4 �

� 5
3� 4� � 5

� � �
�

5

� �
� � 5
� �

� 5

6 7

89+:- ;<=	
>?@A- BC9DE 'FGHIJ-;+KL �M'NOP
Q RST?,-UAV:H 	
>'WXY,-�Z[+:- \] ^_.�/V;<\V	

>0DE'`],.�/=abcL<de:e;+KLf � !"#$%&.�/=gh:.
�/Vfi-;+jkKl]

��	
?@ed mnop?.�/��jqk<de]rs0���0�Z[? mn+t
u0� !"#$%&.�/'��v �
@wxy�Z[fzkQd 12'{|v]

? }<L0~�'�v] �
 � ��@wx������ � ���
� 0�Z[=e�<f���KL����V�eRST'�v y�Z[=�
+����v

] 12'�v �
+��tO�Z[?��VG-;+'�vde- ���0�Z[
�0.�/��� � �Z[0 =k�K?I�v =k�KVi-j��v] ,:
k� �J0.�/��?w-
���!+vd=  B@wx"#$%&j� ��v �M
@wx BT0
�' RS�'��dk�KVi-j�!vde];+j��VG-~�j�L
<]

�J ��	
Vf��P<]� !"#$%&.�/? ed }<L'��v]�Z[0¡
�'¢£ op?	
¤¥V¦§+:l]��	
0	
[?��v }0¨©? edª«v]
}0~� � !"#$%&.�/=�!T?i-PL¬'RST?$®PQ 	
>0DEV
i-¯ BC9 'fWXY,- °0.�/?=:e¡�'±,-;+j²LK+:l]

�

� �
�

� ��	
������ ������ �������� !�"
#! $%!&	

�

�

��� #'!��	
��������!()

� * + ,

Fig. Changes in ORP-pH relationship of bathwaters at Shirahone spa by

adding calcium polysulfide agent.

: Wellhead water at Shirahone, : Open-air bath, : Men’s indoor

bath, : Ladies’ indoor bath, : After addition of HAP
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