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Advanced Course of Materials Science of High Polymers 2
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Advanced Gourse of Synthetic Organic Chemistry
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Topics of Materials Science and Technology 5
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Topics of Materials Science and Technology 6
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The Latest Frontiers of Materials Chemistry 1
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SeimM AR | BE 1HE{u 2%H
The Latest Frontiers of Materials Chemistry 2

(Es%A)
RIE

(REBMERUVERBE]
LIFERD
\%%'*X*%%Fﬁﬁ@ﬂéﬁﬁofb\61%“*415?@%5‘&%0)i\t"y?Xé:Ob\’CT‘%%?E‘H@%GC%?J‘EL\
AR INFEEE DR FITMRNGH50EEHRTH2EE AET5,
2. FERY B
MEFE AU TR EERMRAE TR &
[BELX—7—F]
SeSai B b SR ST
[(BEABRRUBERZE]
WA - M ESR T O BE N, WHFEE TITHOI CODITET — < I8 S b CORKGER (3[0) 2179, Sb
(., FNORBIGER, [EVEET ., £ OMOFIER (F7EE F b Ede) | BROFERHETORN - Rl
BREEE 20 DL EGESE D,
[IR%1EH]
1. BT R KGR PEBEE O Jebinbd BHESE R E > 77 A
2. MERER GBI O fedmt BHE A e Y 7 A
3. ARG D fe st LS e Y 7 A
4. FIMNIBIT D B Ry 7 2
(#F71E])
FRIZHE B L,
(€=
BRIZHRELR,
[ REAE DL A% & EHEIE B )
1. W - M ER BBIC L DRI RS 2§ N TRGEL , iR LN ZBREIC OV LR — MR 5,
2. FINOFBIEER ., IEEHEEE. TOMOFIERE WFIEE L &) . BIOFE S TO R 45 - 47
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Physical Chemistry of Advanced Materials 1 S 2B 2%H
Physical Chemistry of Advanced Materials 1

€EEE-4=))
FHE 152 (ITO Haruhiko) «/ME & . (KOBAYASHI Takaomi) «#2J5 ¥ (MATSUBARA Hiroshi)

[(BEEF-I3EKE]
ITO Haruhiko :Room 522, Chemistry Build., ext. 9330
KOBAYASHI Takaomi :Room 526, Chemistry Build., ext. 9326
MATSUBARA Hiroshi :Room219, Anal. and instrumen. center, ext.9834

(BEEXANRUTERBR]

The focus is for better understanding to advanced physical chemistry, which relates to applied
electrochemistry, molecular spectroscopy and plasma processing, and advanced physical chemistry in
functional materials. Recent topics in their fields will be lectured in addition to basic science of physical
chemistry. Lecture is available for foreign students, hopefully are in materials development course.

(BEX—T7—F]

Advanced Physical Chemistry, Electrochemistry, Molecular spectroscopy, Plasma processing, Functional
materials, Plating

(BEABRUVEBESX]

Students can see lecture presentation and exercises offered with handouts, transparency and video in each
class time.

(RXIHE]

We will lecture following factors as

1. 2) Electroplating and electroless plating for advanced materials (Matsubara)
3) Fundamentals of atomic structure (Ito)

4) Fundamentals and applications of atomic and molecular spectroscopy (Ito)
5) Functionality on advanced materials (Kobayashi)

8) Application techniques of intelligent functional materials for separation and sensing processes
(Kobayashi)

(8E&E]
Gordon M. Barrow, Physical Chemistry 6th edition McGraw Hill, ISBN:0-07-005111-9

[ A& D FAM 5% & SR E ]
Report manuscripts and examinations will be for grade on each lecture. Exercise grade will sometime be

based on the record evaluation.
Records will be from average of 6 lectures taken by 3 teachers.

(BE=HE]

The advanced class is limited to students based on interview and exercise of basic physical chemistry.
Before class start on April, students, who plan to study a subject, need to e—mail to
takaomi@nagaokaut.ac.jp.

Exercise in class sometime uses calculator.
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Physical Chemistry of Advanced Materials 2 S 2B 2%H
Physical Chemistry of Advanced Materials 2

(Es%A)

PFi F5 1 (NOSAKA Yoshio) « #§H 22 (UMEDA Minoru) « 75 {E# (SAITO Nobuo)+ F{=H 7%
+(SHIRONITA Sayoko)

[(BEEF-IXEKE]
NOSAKA Yoshio:room 527, Chemistry Buil., ext. 9315
UMEDA Minoru:room 523, Chemistry Build., ext. 9323
SAITO Nobuo:room 525, Chemistry Build., ext. 9835
SHIRONITA Sayoko:room 215, Chemistry Build., ext. 9309

(BEEXANRUVERBR]

The focus is for better understanding to advanced physical chemistry, which relates to chemical kinetics,
heterogeneous catalysis, surface science, electron transfer theory, electrodics, and advanced physical
chemistry in functional materials. Recent topics in their fields will be lectured in addition to basic science
of physical chemistry and solid chemistry. Lecture is available for foreign students, hopefully are in
materials development

course.
(BEF—7—F]
Chemical kinetics, Electrochemistry, Surface science, Heteogeneous catalysis, Photofunctional Materials
(BREABTRUTIRERE]
Students can see lecture presentation and exercises offered with handouts and LC projector in each class
time.
(#%188])

*) Electronic energy of semiconductor materials and absorption/scattering of light(Nosaka)
%) Photo—Functional advanced materials. Photocatalyst(Nosaka)

%) Electrochemical thermodynamics (Umeda)
*) Electrochemical kinetics (Umeda)

%) Heterogeneous catalysis : geometric and electronic structures of catalyst surfaces(Saito)
%) Surface science techniques for advanced materials(Saito)

(8E&E]
Gordon M. Barrow, Physical Chemistry 6th edition McGraw Hill, ISBN:0-07-005111-9

(REHR D FHT 75 3% & ARl IR B )

Report manuscripts and examinations will be for grade on each lecture. Exercise grade will sometime be
based on the

record evaluation.
Records will be from average of 6 lectures taken by 3 teachers.

(BE=HE]

The advanced class is limited to students based on interview and exercise of basic physical chemistry.
Before class start on April, students, who plan to study a subject, need to e—mail to
nosaka@nagaokaut.ac.jp.

Exercise in class sometime uses calculator. This course starts in the even number year.

_33_




Advanced Inorganic Materials 1 S 2B 2%H
Advanced Inorganic Materials 1

(B8]
I BT (KOMATSU Takayuki) « PN # (UCHIDA Nozomu) * Z5#E F5 & (SAITOH Hidetoshi)

(BEEF = ILERE]

KOMATSU Takayuki : Room 424, Chemistry Buil., ext. 9313
UCHIDA Nozomu : Room 429, Chemistry Buil., ext. 9318
SAITOH Hidetoshi : Room 426, Chemistry Buil., ext. 9316

(BEEXANRUTERBR]

This class focuses on advanced inorganic materials such as new glass, new functional glass—ceramics,
basic science of ceramics, ceramics processing. After finishing the class, students can understand science
and technology of various advanced inorganic materials.

(BEX—7—F]
Glass, Crystallization, Glass—Ceramics, Ceramics processing

(BEABRVEBES K]

Lectures will be presented with handouts on subjects. Exercises will be offered for students to
understand the lectures.

(RXIHE]

1. ADVANCED GLASS-CEARAMICS(T.Komatsu)
1.1. Glass Structure and Properties

1.2. Crystallization of Glass

1.3. New Functional Glass—Ceramics

2. CERAMICS PROCESSING

2.1 Surface chemistry

2.2 Processing additives

2.3 Granulation and Forming

(HHE]

T.Komatsu: Handouts will be used.
N.Uchida: Handouts will be used.

(85E]

1. W.D.Kingery, H.K.Bowen, D.R.Uhlmann, “Introduction to Ceramics”, 2nd Ed. John Wiley & Sons, New
York (1975).

2. W.Holand, G.Beall, “Glass—Ceramic Technology”, The American Ceramic Society, Ohio (2002).
3.J.S.Reed, “Principles of Ceramics Processing”, 2nd Ed. John Wiley & Sons, New York(1995).

[RAE D FFM AL & FMIIE B ]
Students will be evaluated by exercises in class, reports and examinations.

(BE=HE]

This class will be given in English for NON native Japanese only.
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Advanced Inorganic Materials 2 S 2B 2%H
Advanced Inorganic Materials 2

(B8]

FEAS B = (UEMATSU Keizo)* £ P32 (ISHIBASHI Takayuki)
[BEZF-ITEKE]

Tel: 47-9317(Uematsu), 47-9311(Ishibashi)
(REBMERUVERBE]

This lecture is designed to provide basic knowledge in science and engineering of advanced inorganic
materials. The course is divided into two area. The first is the atomic defect and mass transport in solid,
which are essentialin understanding the properties as well as processing of materilas. The second focuses
on the magnetic property of material, which is very important in the application of material.

(BEX—7—F]
Defect, thermodynamic, mass transport, magnetism, ceramics, processing

(BEABRVEBES K]

Atomic defects and their formation in solids are discussed.
Magnetism and magnetic materials are discussed.

(BE=HE]

This course starts in the even number year.
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Advanced Organic Materials 1 S 2B 2%H
Advanced Organic Materials 1

(B8]
T8 #(5 (ISONO Yoshinobu) « # i, & (SHIOMI Tomoo) * {5t %7t (KAWAHARA Seiichi)
[BEZF-ITEKE]

SHIOMI Tomoo :Room 325 of Mater. Sci., shiomi@vos.nagaokaut.ac.jp
ISONO Yoshinobu :Room 324 of Mater. Sci. Build., yisono@nagaokaut.ac.jp
KAWAHARA Seiichi :Room 327 of Mater. Sci. Build., kawahara@mst.nagaokaut.ac.jp

(BEEXANRUTERBR]

Polymeric materials will play an important role in the future technology. In research and development of
polymeric materials, researchers are required to have intensive and extensive knowledge of polymer
characteristics. We will lecture on molecular and material structure, mechanical and rheological
properties, and transitions such as crystallization, glass transition and phase separation.

(BEX—7—F]
Polymer, Polymeric Materials, Molecular Characteristics, Molecular Weight, Configuration, Conformation,

Elasticity, Viscosity, Viscoelasticity, Molecular Weight Dependence, Glass Transition, Crystallization,
Phase Separation

(BEABRVEES K]

The lectures on the contents 1) — 6) listed below are given by three professors; 1) and 2), 3) and 4), and
5) and 6) by Profs. Shiomi, Isono and Kawahara, respectively.

(RXIHE]

1) Molecular characteristics: molecular weight; tacticity; conformation

2) Material structure: structure in amorphous and crystalline states; phase separation and its structure of
polymer blends; microphase separation structure of block copolymers

3) Elasticity of polymeric materials

4) Molecular weight dependent properties of polymeric materials

5) Solid state of polymeric materials

6) Crystallization and glass transition

(%78
Script

(55FE]

L. H. Sperling, Introduction to Physical Polymer Science, Wiley (2005)(ISBN 9780471706069)
R. H. Boyd and P. J. Philiiips, The Science of Polymer Molecules, Cambridge Univ. Press (1993) (ISBN
9780521320764)

[RAE D FFM AL & FMIIE B ]
Students will be evaluated by exercises in class, reports and/or examinations.

(BE=HE]

Knowledge on physical chemistry will be required. This lecture will be opened in odd year.
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Advanced Organic Materials 2 S 2B 2%H
Advanced Organic Materials 2

(B8]
P ez (TAKENAKA Katsuhiko)« 5ijJ 1] {258 (MAEKAWA Hirofumi)
[BEZF-ITEKE]

TAKENAKA : Chemistry Bldg. Room 326 (ktakenak@vos.nagaokaut.ac.jp)
MAEKAWA : Chemistry Bldg. Room 329 (maekawa@vos.nagaokaut.ac.jp)
(REBHMERUERBE]

The focus is for better understanding to advanced organic and polymer chemistry, which relates to the
development of advanced organic functional materials. Essential topics in organic synthesis and polymer
chemistry will be lectured.

[t is necessary to have strong background in this field in order to understand the contents of the class.
(BEX—7—F]

organic chemistry, organic reactions, organic synthesis, characteristics of organic compounds, polymer
chemistry

(BEABRUVEBESX]

Essential organic reactions in organic synthesis will be lectured. Especially, organic named reactions will
be focused in view of organic materials synthesis. Students have to understand important relationship
between organic compounds and polymer chemistry.

(RXIHE]

1. Essential organic reactions in organic synthesis
2. Organic named reactions for organic materials synthesis
3. Important organic compounds and polymer chemistry

(#FE]
J.E.McMurry and E.E.Simanek;Fundamentals of Organic Chemistry;6th ed.,Thomson Brooks (2007)

(85&]
S.H.Pine;Organic Chemistry;5th ed., McGraw—Hill Book Co. (1987)

[ A #E D FTM 5% & SR E ]
Students will be evaluated through exercises in class and reports.

(BE=HE]

This course starts in the even number year.
It is necessary to have strong background in this field in order to understand the contents of the class.
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Seminar on Materials Science and Technology 5 EEY 1B 2%HA
Seminar on Materials Science and Technology 5

(E%R]
#H# A (Staff)
(BEEFITERE]

Room of your supervisor

(BEEXANRUVERBR]

Through the study in the field of materials science and technology, it is necessary to get up—to—date
information concerning the research topic. In this seminar, students are requested to get an ability to
understand the papers concerning their research field as well as to have its background.

(EBEXFX—7—F]
Seminar, research topic, scientific papers, presentation

(BEABRUVEBESX]

Appropriate textbook or papers will be provided by the supervisor or other staffs. Students are requested
to read the materials carefully and make presentation concerning the contents.

(BXEA]

Careful reading of the scientific papers and understanding of the content.
(%7 &]

Appropriate materials will be provided by the staff.
[ A #E D FTM 5% & SR E ]

It is necessary to attend the seminar in order to get the credit. Each professor will evaluate how the
students understand the contents of the textbook and/or the papers they read.

(BE=HE]

Nothing special.
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Seminar on Materials Science and Technology 6 EE  1BfAL 1%HA
Seminar on Materials Science and Technology 6

(E%R]
#H# A (Staff)
(BEEFITERE]

Room of your supervisor

(BEEXANRUVERBR]

Through the study in the field of materials science and technology, it is necessary to get up—to— date
information concerning the research topic. In this seminar, students are requested to get an ability to
understand the papers concerning their research field as well as to have its background.

(EBEXFX—7—F]
Seminar, research topic, scientific papers, presentation

(BEABRUVEBESX]

Appropriate textbook or papers will be provided by the staff. Students are requested to read the materials
carefully and make presentation concerning the contents.

(BXEA]

Careful reading of the scientific papers and understanding of the content.
(%7 &]

Appropriate materials will be provided by the staff.
[ A #E D FTM 5% & SR E ]

It is necessary to attend the seminar to get the credit. Each professor will evaluate how the students
understand the contents of the textbook and/or the papers they read.

(BE=HE]

Nothing special.
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Advanced Chemistry for Human Safety S 2B 2%H
Advanced Chemistry for Human Safety

€EEE-4=))
%¢5§%GAKEMKAKMwmm)ﬁ@H@&MMAmmWAHmmmD~%&ﬁd¥%ﬁmm&mo
Tatsuro

[(BERF-ILEEE]

TAKENAKA Katsuhiko:Room 326, Chemistry Build. ext.9305, ktakenak@nagaokaut.ac.jp
MAEKAWA Hirofumi: Room 329, Chemistry Build. ext.9320, mackawa@nagaokaut.ac.jp
IMAKUBO Tatsuro: Room 524, Chemistry Build. ext.9325, imakubo@nagaokaut.ac.jp

(BEEXENRUVERBR]

This object is to learn subject of chemical safety of reagents and their treatments. In order to understand
safety mind in master course experiments in Nagaoka University of Technology (NUT), we cover chemical
process safety for their fundamentals and applications in physical and chemical engineering science.

This is because of material development using many hazardous chemicals, which are dangerous to people
and environments. So, we have a guide to both personal and environmental safety.

(BEX—7—F]
Chemical safety, Chemicals, Chemical hazardous and toxic properties, Material handling

(BEABRVEES K]

Class time will include following 4 lecture terms, General introduction to chemical safety process,
Chemical safety in NUT, Material handling and Chemical hazardous and toxic properties. Students can see
lecture presentation and exercises offered with handouts, transparency and video in each class time.

(RXIHE]

1) General introduction to chemical safety process
2) Chemical safety in NUT

3) Material handling

4) Chemical hazardous and toxic properties

(#HE]
Anzen no tameno tebiki (2011 Ed.) ZE&D 7= DF5| X (201 15-h)
[ RAE D EFAEE 5 ik & EHfIE E ]
Grade will be based on examination. Examination period will be shown in the first class.

(BE=HE]

This class is opened for the foreign students in 3G mind course.
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