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Study of recycling waste inorganic materials by hydrothermal hot
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This study has been aimed to explore the feasibility for recycling of solid inorganic waste materials such as
waste glasses and steelmaking slag by means of the hydrothermal hot pressing method. Initial experiments were
conducted in order to determine the solidification process of five types of powdered waste glasses. In general, it
was found that the densification of all the glasses does not depend on the glass chemical composition, and all the
glasses were well densified under hydrothermal hot pressing conditions in the temperature range of 130-250 °C for
a reaction interval up to 2 h with uniaxial pressures between 5 to 60 MPa. Densification of the glasses proceeded
by the formation of a new glass phase that incorporated water and simultaneously led the shrinkage by a viscous
flow mechanism. Furthermore, a promising method for preparation of porous materials from glasses was
investigated. Porous glass ceramics were obtained by heating blue glass compacts at temperatures between 600 to
800 °C for 1 h in air. It was found that the expansion process strongly depended on the particle size and water
content rather than the hydrothermal hot pressing parameters of reaction time, and temperature. Porous glass
materials prepared by this route may be useful as a thermal insulator, because of its low thermal conductivity
(0.216 W/mK) and apparent density (0.40 g/cm?®). On the other hand, the densification of blast fumnace (BF) and
basic oxygen furnace (BOF) slag powder and strengthening of the compacts, depended on the major crystalline
constituents, namely calcium silicate phases, which preferentially reacted with water under hydrothermal
conditions and resulted in the formation of portlandite, Ca(OH),. Although the BF slag powder had low reactivity
with water and alkaline solutions, the preparation of composites with BOF slag might be an alternative processing
route for treating low reactive crystalline slag.
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Biological characteristics and phylogenetic evolution of the shells in the genus Volachlamys
from Japan were examined. In order to reveal the relationship between the two forms

(Awajichihiro and Yaminonishiki) in the living species, they were examined
morphologically, ecologically and genetically. Further, fossil specimens of the genus
Volachlamys from various Japanese strata were examined for phylogenetic study, their
evolutional history and taxonomic treatment were discussed.

Morphological and ecological examination for the Awajichihiro and Yaminonishiki forms
resulted in very few differences between the two forms. Further, genetic examination for the

two forms indicated almost no differences between them, strongly suggesting that the
Awajichihiro and Yaminonishiki forms belong to a single reproductive population, namely the
same species of Volachlamys hirasei.

For the fossil specimens, the Yaminonishiki form were detected from the Takamatsu, Atsumi and
Kioroshi layers. While the remainders entirely comprise the Awajichihiro form, suggesting that the
Yaminonishiki form appeared since before 0.45 Ma. Morphologically, nevertheless shell proportions
and costae number were unique by locality, there were not any specimens which were particularly
specialized. Whereas shell weight index (SWI) of the specimens from the Maiko layer was
prominently low, indicating that their shells were much lighter than the other specimens. The
growth analysis indicated particularly greater growth of the Maiko specimens although the other
specimens showed similar growth rate one another. The specimens from the Maiko layer, which is
the type locality of V. yagurai, have the biological characteristics which so differ from those of the
living species as to treat as a distinct species. These results gave a conclusion that the fossil
individuals from the Maiko layer should be Volachlamys yagurai, and those from all the other
localities should be Volachlamys hirasei which is the equivalent name to the living species.
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