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Materials
Chemistry Division

Selective Capture of Toxic Substances and
Resources: Advanced Materials Approache

Using Single Crystals and Nanosheets

Selective separation enables the efficient extraction of target components from mixtures,
supporting high-purity production and resource recovery. Recently, selective recovery of
lithium and other valuable elements from seawater, brine, and urban mines has gained
attention. In the Hayashi Laboratory, we design nanoscale structures based on solid-state
chemistry to achieve selective adsorption, ion exchange, and membrane separation,

contributing to a sustainable society.
g7 Assoc. Professor

He received his Ph.D. in
Engineering  from  Sci.
Tokyo and at Shinshu Univ.
Since 2019, he has been in
his current position.

>> Beginnings of my path to
academia

| became interested in environmentalissues in high
school and decided to pursue them through
university and graduate studies. The mentors and
colleagues | met have shaped who | am today.

The joy of research lies in tackling unknown problems
with your own ideas. When things work as intended, it
is truly exciting. | invite you to experience it with me.

Pioneering Fusion Engineering m : I

Fumitaka Hayashi

>> |n the Future

We synthesize a wide range of
functional inorganic crystals
using advanced techniques
such as flux methods. Our
research aims to contribute to
the Sustainable Development
Goals, supported by unique
data obtained through state-of-
the-art analytical instruments.

>> After Graduation

You will learn the chemistry of
functional inorganic crystals,

and their applications in
environmental remediation
and resource recovery.

Graduates are expected to
pursue careers in a wide range
of fields

FE-SEM image of molybdenum chalcogenide single
crystals grown by the flux method, which serve as
precursor materials for two-dimensional structures.
AFM image of nanosheets obtained by exfoliation,
showing thickness on the order of a few atomic layers.

Tae

Self-assembly

2D nanosheets Layered film 2D-material-based device

2D nanosheets are prepared via solution-based
methods and assembled through appropriate
stacking techniques. By utilizing the 2D nanospace,
we develop devices with ion-selective properties,
aiming for practical applications in society.

Energy and Environmenta m
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