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1. Background of research
It is necessary and important for our country to develop sorbents for rare elements and toxic discharges from
advanced industries, and to establish chemical regeneration techniques for rare elements because there is a
global shortage in mineral resources. Microbiologically induced minerals, animal bones and industrial wastes
which have crystal structures can be generically termed as “geomimetics”. Geomimetics have similar properties
to commercial minerals and some have potential and efficient uses with a minimum modification.

2. Research objectives
With a minimum modification of geomimetics in nano-domain, highly efficient sorbents for lithium, fluoride,
borate and radionuclide surrogates are synthesized and evaluated for efficiency, sustainability and safety.

3. Research characteristics (incl. originality and creativity)
The feasibility of modifying waste materials and unused resources is investigated using nano-technology.
Structural characterization of modified geomimetics and their reactivity for target use will be elucidated. A novel
academic and research field of “ nano-geo-sciences” will be approached with emphasis on sustainability,
resources recycling and environmental remediation.

4. Anticipated effects and future applications of research
It is anticipated that research products will be applied to lithium recovery from geothermal waters which contain
over 50 times higher lithium concentrations than in sea water, to remove fluoride and borate in discharges from
semiconductor industries, to immobilize radionuclide discharged from nuclear power plants, and to other targets
which do not have any established sorbents in the field of energy resources and environmental remediation.
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