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J. Hot Spring Sci.

An evaporate-like precipitate containing halotrichite and/or alunogen, named Yuno-

hana or sinter for its use as bath additive, is produced in a thatched cottage at the

Myoban area, Beppu Hot Springs, by a traditional technique, which consists of percola-

tion of H S-containing fumarolic gases through blue clay bed and evaporative crystalliza-

tion from resulting solution on the surface of the clay bed.

In this process, H S is oxidized to H SO , which extracts aluminum and iron from clay

minerals. Blue clay, composed mainly of smectite and kaolinite, is also characterized by

the presence of fine-grained pyrite. Pyrite is oxidatively-decomposed to give H SO and

FeSO . Chemical behavior of iron through the formation of Yunohana depends on its

oxidation state : Divalent iron forms halotrichite with Al (SO ) , while trivalent iron in-

dependent ferric minerals, thus resulting in red-colored Yunohana. To produce Yuno-

hana with a high yield, supply of blue clay rich in divalent iron is essential. The addition

of trivalent iron to blue clay was found to be ine ective in promoting halotrichite for-

mation.

Key words : Beppu Hot Springs, sinter, halotrichite, alunogen, blue clay

Masami I , Nobuhiro K and Daijiro O

Chemical Consideration on the Formation of

Yunohana Sinter at the Myoban Area,

Beppu Hot Springs
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Table Chemical composition of Yunohana Sinter

(Content given in . Fe/Al shows total Fe/Al in molar ratio. For the

items denoted by an asterisk, see footnote.)
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Chemical analysis of solutions ofTable

white-colored and red-colored Yunohana

Sinter (Concentration given in mg/L)
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Table Chemical composition of blue clay

from the Myoban area and of blue-gray

clay from Sounzan (Content given in

wt. )
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Myoban area Sounzan
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Fig. Compositional relationship between crystal and saturated solution in the system

FeSO Al (SO ) H O, expressed in terms of Fe/Al in molar ratio.
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