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Building on the fundamentals of physical chemistry studied at the undergraduate level, this course will focus on the subject
of "Surface and Interface Physical Chemistry." We will explore why surface and interface chemistry is fascinating, how it is
measured, and how theoretical analysis is conducted, starting from the basics of undergraduate physical chemistry and
advancing to cutting-edge topics.

The course will define surfaces and interfaces and discuss their structure, composition, and reaction environments, using
concrete examples. We will take a molecular, atomic, and electronic-level physical-chemical perspective to understand how
phenomena at surfaces and interfaces are experimentally observed.

Additionally, theoretical interpretation of experimental results is essential to understanding surface and interface
phenomena. This course will cover how these phenomena are theoretically interpreted, offering an essential overview of the
theories involved.

Furthermore, topics not covered in undergraduate physical chemistry, such as Fourier transforms, will be introduced in three
dedicated lectures to deepen the understanding of these advanced concepts.




61960014_tEaEmE(LZF L I+ Il

F2BDEEBRE Learning Objectives

H

XA, RAOLEEZR
RME - REAODHTEIC OV TER
BEAREOHMERSICDWVTER
Sk, BR, BEFREOBEICOVLTER
BRIEBLZOAEERIIOVWTERT S
BRMISICRIFTES_EBMRICOVWTCERT S

b

Understand chemistry of surface and interface

Understand the analytical methods of surface and interface

Understand the catalysis reaction at an solid interface

Understand the structure of air/liquid, solid/liquid or liquid/liquid interface

Understand the electric double layer and its measurement

Understand the double layer effect on the electrode reaction
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% | Mathematical Chemistry: | In this lecture, we will discuss the mathematics of Fourier Transform, which is
Fourier Transform frequently used in chemistry.
2 H|XEREmEIE?2NL7EES | EEFEmEEF?NILIEEIBIDOI?2ICOLVTHZRLTERLET,
ESDN?
% | What are Surface Interfaces? | In this lecture, we will explore the concept of surface interfaces and how they differ
How Do They Differ from | from bulk materials.
Bulk?
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& | Structure, Composition, and | In this lecture, we will discuss how to observe the structure, composition, and
Electronic States of Solid | electronic states of solid surfaces using electron spectroscopy and probe microscopy.
Surfaces: Electron
Spectroscopy and  Probe
Microscopy
4 B | BAKRAECOERS : #ER | BEEKRE COMERSORETH 2MERIGICOVTOERAREENED L S ICRN
I T, BE¥Z IR0 EEELET,
Z | Chemical Reactions on Solid | In this lecture, we will discuss the surface specificity of catalytic reactions, which are
Surfaces: Catalytic Reactions representative of chemical reactions on solid surfaces, and explain why and how this
specificity occurs.
5 B | {RRE, BEERAE REAE | JORRE, ERAE RRAEOMBS - BEOMEAECOVLWTHERLET,
DIEE - HHK
% | Structure and Composition of | Structure and Composition of Gas-Liquid, Solid-Liquid, and Liquid-Liquid Interfaces
Gas-Liquid, Solid-Liquid, and
Liquid-Liquid Interfaces
6 B | E&RAE RERE:BMAE, B | BRAE BREFREICRETIEUEDORR, BERZEBOEE, ETLICOVWTER
R_EE L ¥ 9 ., Gouy-Chapman model, Gouy-Chapman-Stern model, = Monte-Carlo
simulation ZIEfEL £9
@ | Potential  Difference  and | In this lecture, we will discuss the causes of potential differences at solid-liquid and
Electric Double Layer at Solid- | liquid-liquid interfaces, as well as the structure and models of the electric double
Liquid and Liquid-Liquid | layer.
Interfaces
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% | Electrochemistry of Electron | In this lecture, we will provide examples to explain the electrochemistry of electron
Transfer and lon Transfer | transfer and ion transfer reactions at solid-liquid and liquid-liquid interfaces.
Reactions at Solid-Liquid and
Liquid-Liquid Interfaces
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% | Total Internal  Reflection, | In this lecture, we will provide examples to explain total internal reflection, surface
Surface Plasmon Resonance, | plasmon resonance, and nonlinear spectroscopy at solid-liquid and liquid-liquid
and Nonlinear Spectroscopy | interfaces.
at Solid-Liquid and Liquid-
Liquid Interfaces
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The course will be held in the form of a two-day intensive lecture. Lecture materials will be distributed.
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Based on the results of the in-class question and answer session (20%) and the report (80%).
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The course will be held as a two-day intensive course on November 25 (Mon.) and December 2 (Mon.), 2024.
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