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&) /Course objectives

‘C"

2026HS , 2025HS , 2024HS , 2023HS

Obtain knowledge on energy-related materials and devices
and be able to use such knowledge to conduct research.
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/Detailed
information

The assessment of current topics in materials chemistry for energy related devices is covered in
this course, with emphasis on inorganic, organic, polymers, and/or inorganic-organic hybrid
materials.
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/Overview of
course

This course covers a variety of topics concerning nanomaterials for electrochemical energy
conversion and storage and for catalytic reactions. The following will also be discussed:
characterization and synthesis of nanomaterials and various devices such as electrochemical
power sources (batteries, electrochemical capacitors, fuel cells) and/or devices based on
photochemistry, actuators, etc.
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/Course plan

Below is a typical model schedule. Details will be decided based on skills and background of
registered participants.

A. Inorganic and hybrid materials Wataru Sugimoto

Al. Topics in inorganic and hybrid materials

A2. Synthesis and structure

A3. Characterization techniques

A4. State-of-the-art nanomaterials

A5. Applications 1: fuel cells

A6. Applications 2: batteries and supercapacitors

A7. Applications 3: photo(electro)chemical energy conversion

B. Metallic materials as catalysts (Takayuki Kojima)

B1. Topics in metallic catalyst materials

B2. Electronic structures

B3. Geometric structures

B4. Alloys and intermetallic compounds

B5. Synthesis techniques

B6. Characterization techniques

B7. Applications of advanced alloys for catalytic reactions

C. Semiconductor nanomaterials (Tatsuya Kameyama)

Cl. Physical properties of semiconductor nanomaterials
C2. History and synthesis

C3. Analysis |I: Spectroscopy

C4. Analysis I1: Structure

C5. Analysis I111: Photoelectrochemistry

C6. Functions and applications

C7. Surface and interface chemistry

D. Ligand-protected metal nanoclusters (Yoshiki Niihori)
D1. Introduction of nanoclusters

D2. Atomically-precise synthesis

D3. Structural Characterization

D4. Optical properties

D5. Functionalization

D6. Application (1): Catalyst

D7. Application (2): Photosensitizer
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/Grading/evaluat
on method

ACTIVITIES (PERCENTAGES)
In-class excercises (30%)
Out-of class assignments (30%)
Term Written Paper (20%)

Term Oral Presentation (20%)
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/Grading/evaluat
on criteria

Grades will be marked based on degree of activities. Credit will be applied to students who
understands at least 60% of the contents of the class.
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/Prep and
review work
() After registering for this class, it is your responsibility to contact at least one of the
/Notes course faculty for instructions.
Wataru Sugimoto (Tel: 0268-21-5455, wsugi(at)shinshu-u.ac.jp)
Takayuki Kojima (Tel: 0268-21-5485, tkojima(at)shinshu-u.ac.jp)
Tatsuya Kameyama (Tel: 0268-21-5584, kame(at)shinshu-u.ac.jp)
Yoshiki Nithori (Tel: 0268-21-5585, niithori(at)shinshu-u.ac.jp)
(©)) , Question will be accepted at any time.
/Questions
and requests Wataru Sugimoto (Tel: 0268-21-5455, wsugi(at)shinshu-u.ac.jp)
for advice Takayuki Kojima (Tel: 0268-21-5485, tkojima(at)shinshu-u.ac.jp)
Tatsuya Kameyama (Tel: 0268-21-5584, kame(at)shinshu-u.ac.jp)
Yoshiki Niihori (Tel: 0268-21-5585, niihori(at)shinshu-u.ac.jp)
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/Course format

/Textbook(s)

none designated

/Reference
work(s)

Fundamentals of Materials for Energy and Environmental Sustainability
Editors:David S. Ginley, David Cahen, Cambridge University Press, ISBN:9781107000230




