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Chemical Science and Engineering



REFH O E

Summaries of a class subject

HER R WU T
Thin Film Formation of Organic Molecules Y. Ueda

The methodology of formation of orientation-controlled organic thin films is explained based on funda-
mental concepts of crystal growth. The relationship between optical and electronic properties and molecular

orientation is outlined.

HEEER A HE
Structural Chemistry in Molecular Thin Films K. Ishida

Molecular ordering and structure analyses of optoelectronic organic thin films are lectured. The concepts

of relationship between molecular thin film structures and optoelectronic properties will be introduced.

ZHERM R Hisk A
Materials Chemistry of Multi-phase Systems S. Deki

The course covers the inorganic and physical chemistry of heterogeneous systems in multi-phase materi-
als, and includes interfacial chemistry, electrochemistry, and inorganic synthesis in heterogeneous systems.
Various aspects of new fabrication methods and properties of thin films and nano-composite materials will

also be discussed.

ZHRRKEER A R
Functions of Multi-phase Systems M. Mizuhata

Various aspects of the physical and chemical properties of functional multi-phase systems will be pre-
sented. The course also examines the functions and synthesizing processes of materials in heterogeneous sys-
tems, including applications to energy transfer devices, photonics materials, and catalysts, based to practical

studies on interfacial chemistry and electrochemistry.

BRRICHKER OBk
Organic Reaction Mechanisms A. Mori

The lecture describes the reaction mechanism of organic reactions on the basis of the movement of elec-
tron. Mechanistic studies on the stereoselective reactions in organic synthesis will be described and the prac-

tice to design new synthetic reactions as novel methodology will also be performed.

BRSFERR MM s
Synthesis of Organic Molecules E. Okada
Complex organic synthetic reactions will be classified into several basic types. Recently reported funda-

mental strategies for the synthesis of interesting organic molecules will be discussed.



BRI e K
Reactions for Organic Materials Y. Kamitori

This unit reviews the synthesis, structures, reactions, properties, and applications of functional organic
molecules. Spectroscopic analyses, molecular orbital theories, and reaction mechanisms for new organic mate-

rials are also studied.

=9 FHRER [ S
Functional Polymers T. Nishino
Lectures will examine the relationships between the structures (molecular, crystal, amorphous, micro,

macro) and the properties (mechanical, thermal, surface) and functionalities of natural and synthetic poly-

mers.
BRSNS Fakm R
Advanced Synthetic Chemistry of Inorganic Polymers H. Nariai

Inorganic polymers have unique properties not observed in organic polymers, and are looked to as the
source of new functional materials. From the viewpoint of synthetic chemistry, lectures examine polymeriza-
tion reaction and the physical properties and functions of phosphate, silicate, and various polynuclear com-

plex systems.

BREM 55 FHALFim RARBOF
Selected Topics in Functional Polymer Particles M. Okubo
With reference to recent original papers published in journals, lectures will examine advanced topics re-

lating to how to prepare new functional polymer particles and how to characterize their properties.

PRI R T4 15 M AA
Physical Properties of Functional Colloid Systems H. Minami

Lectures will concern the physical properties of colloid particles from the viewpoints of physical and sur-
face chemistry. Recent topical aspects of the structure and application of functional polymer particles will

also be covered.

R i ) S 5 N B, B R
Reaction-Site Design T. Takeuchi, H. Shinmori

The design and synthesis of controlled nano-scale reaction sites is essential for the development of ad-
vanced functional materials. From the perspective of applied chemistry, lectures will outline the construction
of functionalized nano-scale cavities in synthetic polymers through tailor-made molecular assembly based on

molecular imprinting.
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I PR b 0 I B vEillr 3
Catalysis and Physico-Chemical Properties of Practical Heterogeneous Catalysts S. Nishiyama

Lectures examine the important physico-chemical properties of industrial catalysts, mainly heterogeneous

metallic and metal oxide catalysts, and discuss the methodology of catalyst design. Also treated are diffusion

processes
IR IR R IRNTER K HEA
Analysis of Nonlinear Phenomena N. Ohmura

With reference to recent theoretical and experimental research, the analysis of nonlinear phenomena ob-
served in complex-system processes is discussed together with their practical applications to chemical and

biochemical processes.

BENR R A8 HE
Diffusional Unit Operations H. Imakoma

A number of unit operations aim at separation; drying is one of these. The basis of drying and dryer
design procedures are discussed from the engineer’s viewpoint. Mass and heat transfer within porous media,

which is the main background factor, will be examined.

B RRER R K& &R
Materials Function Y. Yonezawa
The relation between the chemical structure and the function of materials will be discussed, together

with control strategies for chemical processes in the production of functional materials.

Y AR AT o e 5
Physical Property Analysis S. Matsuo

Fundamental data analysis methods for the thermophysical properties of complex fluids are discussed
mainly on the basis of statistical technique. The course includes general remarks on the statistical treatment

of experimental data and a number of practical sessions on related matters.

gz P e
Physico-chemical Properties of Fluids H. Usui

Physical properties of complex fluids such as polymer solutions and solid particle suspensions in liquids
are discussed in this course. Measuring technique to determine the material functions in various rheology

models are explained. Also, the characteristics of various constitutive equations in rheology are discussed.



BENRRH R wA
Control of Transport Phenomena H. Suzuki

Based on recent cases and studies, passive and active methods of transport phenomena control will be
discussed in these lectures. There will be specific focus on advanced technologies using chaotic controls and

active feedback controls.

EYRIGT ORI R
Bioreaction Process Engineering H. Fukuda

This course deals with the development and design of bioprocesses related to the synthesis of functional

organic materials using various types of immobilized bioreactor system

HEW RIS HI R LTk B
Control of Bioreactions A. Kondo

Principles of molecular biotechnology (e.g. genetic engineering, industrial microbiology, and biochemical
engineering) will be discussed together with their application to the design and control of bio-reaction proc-

esses based on microbial and eukaryotic systems.

N i 7
Control of Molecular Interactions H. Yamaji
Mechanisms and control strategies for specific interactions between a pair of molecules, especially bio-

chemical molecules, are discussed, together with their applications to chemical and biochemical production

processes.
EYREELRAIZE 1T A
Biofunctional Engineering S. Katoh

After a brief introduction to biofunctions, such as fine reactions, there will be discussion about the con-
trol of biofunctions and information transmission in living systems, applications of biofunctions to produc-

tion of fine chemicals and clean energy, as well as to purification processes, and related engineering aspects.

70t XEETR il HA
Process Design Engineering H. Matsuyama

These lectures will provide an advanced course in process design, a subject necessary for research and de-
velopment in materials production engineering. In particular, the design problems will be discussed in detail
from the viewpoint of the environmental protection. In addition, the membrane preparation process is also

introduced.

7 0¥ XY RT LB R
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Glass Materials for Photonics J. Nishii

Lectures will examine glass materials for optical communication and fabrication processes for integrated
optical devices with reference to the nano-structure of the materials. The background of optical communica-

tion networks will also be introduced.

BRTSERY &R DIV
Structure-Function Relationship of Biomolecules N. Yumoto
Lectures will discuss the basic functional mechanisms of biomolecules such as proteins and peptides on

the basis of their structure.

St AN i X &

Chemistry of Molecular Structures and Reactions

IRIVF—MEZE IR T
Materials for Energy Systems T. Kobayashi

The lecture of “Materials for Energy System” will deal with the physico-chemical properties of materials
designed and used for the chemical energy conversion and storage, such as solid electrolytes and electro-

catalysts for electrochemical devices, semiconductor photo-catalysts, hydrogen storage alloys, and so on.

IRIVF—BIRZF 5 #B%
Energy Development T. Sakai

Recent research and development on energy storage and conversion technologies such as hydrogen en-
ergy, fuel cell and secondary battery will be described and discussed for considering energy shortage and en-

vironmental problems.

BERESILE X E
Solid State Electrochemistry





