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Abstract

The relationship between ORP (Oxidation Reduction Potential) and pH in 30 nat-
ural cold and hot spring waters of carbon dioxide type (CO, concentration over 250
ppm (mg/1), including 16 spring waters over 1000 ppm, was investigated in compari-
son with artificial spring waters which dissolved forcedly carbon dioxide gas into
warmed tap water. The natural spring waters were observed to be lower than the
equilibrated ORP (ORP for waters equilibrated with the atmospheric circumstance) and
to be gradually approached the equilibrated ORP with the elapse of time on exposure
to air. Therefore, it was found that the natural spring waters of carbon dioxide type
were reduction-system and aged to be oxidized by air, as well as the spring waters of
the another types and are analogous to human skins with weak acidic region and
reduction-system region. On the other hand, the artificial spring waters were weak
acidic region, but not reduction-system region. Therefore, the natural spring waters
have not only the improved effects for cardiovascular functions and peripheral circula-
tion by CO, bathing but also may be expected to have the function of depressing the
aging of human skins.

Key words : Spring water of carbon dioxide type, Artificial spring water, Oxidation
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Fig. 2  Relationships between carbon dioxide

i ) concentration-temperature (@) and concentra-

Fig. 1 Spas sampled natural spring waters tion of dissolved components (O) in natural
of carbon dioxide type. spring waters sampled.
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Fig. 4 Relationship between ORP and pH in natural spring waters of carbon dioxide type.
(O : Virgin samples, @ : Aging samples)
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Fig. 5 Relationship between ORP and pH in artificial spring water dissolved CO,
using a tablet consisting of carbonate and organic acid.
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Fig. 6 Relationship between ORP and pH in artificial spring water dissolved CO,
using burning gas for bathing.
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Fig. 7 Relationship between ORP and pH in artificial spring water dissolved CO,
using a multi layered composite membrane hollow fiber.
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Fig. 8 Diagrammatic representation of relationships between ORP and pH
in natural and artificial spring waters of CO, type, and in human skins.
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