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Design of Complex Mechanical Systems
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Design of mechanical systemsin the future will require developing novel technologies that are able to

achieve a harmonized and symbiotic relationship with the environments. This lecture elucidates

mechanical phenomenon that realize autonomous adaptation in harmony with the environment, especially
with respect to material systems characterized by microscopic structure and macroscopic properties, living
organism systems with diversity and self-repair, human-machine systems characterized by interaction and

coordination, etc. Therein, complex behaviors emerge being caused by complex interactions at different

spatio-temporal scales.

This lecture provides a number of governing principles of such complex

mechanical phenomenon, and then introduces methods for utilizing those phenomenon to design flexible

and adaptive artifacts whose constituent parts are able to alter their functions in response to the

surrounding environments.
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Advanced Topicsin Transport Phenomenad English lecturel

0000000 10HOO3 DO OO0 O0oOooooooodnD oooooooooood
0000000400 0OD0OODOA230 0000015 00000000 oODODODOOoOO
gooooooo

00000 000000000 Department of Chemical Engineering, Professor, Ryoichi Y amamoto

000000000 O After genera introductions on the flow properties (Rheology) of polymeric liquids as typical
examples of non-Newtonian fluids, the relationship (known as the constitutive egquation) between strain rate and
stressis explained. In addition to classical phenomenological approaches, molecular approaches based on
statistical mechanics will be taught in this course. To thisend, basic lectureson “ Langevin Equation”

“ Hydrodynamic Interaction” , and“ Linear Response Theory” will also be given.

0000000000000 0OOOAnswersto several questions and exercises, which will be given during the
course, are used to judge.

0000 OO To understand strength and weakness of both phenomenological and molecular approaches to
formulate general behaviors of non-Newtonian fluids mathematically as forms of constitutive equations. Also to
learn mathematical and physical methodol ogies necessarily to achieve this.

ggogooood

00 o0 gooo
Shedding lights on the nature of polymeric liquids in comparisons with simple
- Polymeric Liquids/ 6 Newtonian liquids. Various formulations on the characteristic behaviors of
Rheology polymeric liquids based on both empirical and molecular approaches are
lectured.
- Stochastic Process / 3 To deal with Brownian motions of particlesin solvents, alecture on Langevin
Langevin Equation equation is given after some basic tutorials on stochastic process.
- Green Function / To deal with motions of interacting particlesin solvents, alecture on the
Hydrodynamic 2 hydrodynamic interaction is given after some basic tutorials on Green function
Interaction and Poisson equation.
Understanding 1
Check

0 000 O Transport Phenomena 2nd Ed., Bird, Stewart, Lightfoot, (Wiley)

0000 0O 0O Introduction to Polymer Physics, Doi, (Oxford) Theory of Simple Liquids 4th Ed., Hansen,
McDonald, (Academic Press) Colloidal Dispersions, Russel, Saville, and Schowlter, (Cambridge)

00000 O Under graduate level basic knowledge on“ Fluid Mechanics/ Transport Phenomena” and basic
mathematicsincluding “ Vector Analyses’ arerequired.
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0000000000 This course provides fundamentals of magnetohydrodynamics which describes the dynamics
of electrically conducting fluids, such as plasmas and liquid metals. The course covers the fundamental equations
in magnetohydrodynamics, dynamics and heat transfer of magnetofluid in a magnetic field, equilibrium and
stability of magnetized plasmas, as well asillustrative examples.

goboobooobooobooboboboboooboobuooboo
0 15000000000000D0O0

0O 0O 0 0O O O The students can understand fundamental s of magnetohydrodynamics which describes the dynamics
of electrically conducting fluids, such as plasmas and liquid metals. Moreover, the students will figure out the
applications of magnetohydrodynamics to the various science and engineering fields.

gooooboooobo

0o 0o oooo
1. Introduction and Overview of Magnetohydrodynamics

2. Governing Equations of Electrodynamics and Fluid Dynamics
3. Turbulence and Its Modeling
Liquid Metal MHD 7 4. Dynamics at Low Magnetic Reynolds Numbers
5. Glimpse a MHD Turbulence & Natural Convection under B field
6. Boundary Layers of MHD Duct Flows
7. MHD Turbulence at Low and High Magnetic Reynolds Numbers
1. Introduction to Plasma MHD
2. Basic Equation of Plasma MHD
3. MHD Equilibrium
4. Axisymmetric MHD Equilibrium
5. Ideal MHD Instabilities
6. Resistive MHD Instabilities
7. MHD Wavesin Plasmas
8. Student Assessment

Plasma MHD 8

0 0 0O 0O O The presentation document will be distributed at the lecture.

O0O00000P.A. Davidson, “ An Introduction to Magnetohydrodynamics,” Cambridge textsin applied
mathematics, Cambridge University Press, 2001

U 000 O d Fundamental fluid dynamics and electromagnetics should be learned prior to attend this lecture.
oooooo(ocoooo)oo
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0000000000 Theam of this courseisto demonstrate the applications of synchrotron radiation in high precision imaging technology,
and consequently, its application non-destructive elemental analyses, chemical-state analyses and imaging (distribution) of the elements within
small areas. The cell microanalysisis agood example of these applications, while other applications of similar nature can be extended to awide
range of engineering fields. The basics for understanding and applications of synchrotron radiation are the same as those of x-ray spectrometry,
which has been well developed during the twentieth century and iswidely applied to various fields of science and technology, including
biology and medicine. What makes a synchrotron radiation x-ray source very useful for analytical works, especially for biological applications,
are the very high brilliance and energy variability of the x-ray beam.
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0000000000 Thislectureisdesigned for the students who want to gain their knowledge and
understanding on transport phenomena associated mainly with convective flows with chemical reactions. It starts
with a brief review of undergraduate level subjects followed by more advanced discussion on heat and mass
transfer with reactions. The reactions of interest in the lecture include combustion (oxidation), reforming and
electrochemical reactions. As the reactions may proceed on catalysts, the discussion covers the catal ytic surface
reactions, reactions in porous media as well as gas phase reactions. The students are expected to have learned
fundamental s of Fluid dynamics, Thermodynamics and Heat transfer during their undergraduate courses.

00000000000 000000OGradeevauation is based on attendance, short reports and one's term paper
submitted at the end of the semester.

0000 0 0O Starting from the basic heat and mass transfer, the lecture aims to expand the students
comprehensive understanding on transport phenomenain physicochemical processes including thermochemical
and electrochemical reactions.
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The contents of this subject are introduced, overviewing the whole framework of Open

Guidance 1 ) ) ] ] )
Channel Hydraulics with various theoretical and computational results.

Derivation of 2-D Derivation procesures of the plane 2-D depth averaged flow model are expalined in

1

depth averaged model detail.
Application of singular
point theory to water 1 The application of singular point theory to water surface profile analysisis explained.
surface profile analysis
1-D analysis of o

Fundamental characteristics of 1-D unsteady open channel flows, Method of
unsteady open channel 3 - . .
f Characteristics, Dam break flows, Computational methods for shallow water equations

ows

Considering the convective eguation as a basic example, the fundamental knowledge of

Fundamental s of numerical simulation is explained by means of finite difference method, finite element

numerical simulation

method, etc. Applications of these method to unsteady open channel flow equations are
also shown with some practical applications.

Plane 2-D analysis of
steady high velocity
flows

Characteristics of steady plane 2-D flows are explained based on the method of
characteristics.

Plance 2-D analysis of
unsteady flows

Propagation of characteristic furface, shear layer instability, application of a generalized
curvilinear coordinate to river flow computation, application of a moving coordinate
system, etc.

Higher order theory

Boussinesg equation with the effect of vertical acceleration, mixed flows with
pressurized flows and free surface flows observed in a sewer network system, trafic
flow analysis by means of dynamic wave model

Achievement
Confirmation &
Feedback

The understanding of the contents on Open Channel Hydraulicsis confirmed through
the regular examination. Regarding the questions, students can send e-mails to Hosoda,
T.

0 0O O O Printed materials on the contents of this subject are distributed in the class.

gooooo

00000 O Basic knowledge of fluid dyanamics and hydraulics

0ooooo(Doooo)oo

000 URLO

0000 (00000000 )d Students can contact with Hosoda by sending e-mail to hosoda.takashi.4w@kyoto-u.ac.jp.
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Securance and devel opment harmonious with natural environments of the mineral and fossil energy resources, and utilization of storage function of
geologic strata have become important issues for constructing sustainable society. This subject introduces comprehensively the present situation of uses
of mineral and energy resources, crust structure and dynamics, economic geology for the genesis and geologic environments of deposits, physical and
chemical exploration methods of marine deposits, mathematical geology for reserve assessment, engineering geology for resource development and
geological repository, and problems and promise of natural energy such as geothermal, solar, wind, and tide.
goooboooboobooooboooboooboboboooDbooboDUoooDbo
Integrated evaluation by attendance to the classes and report grades.
gooooobooboooobooooooboobooooDbOoooDoo0bUoobDoo0ob0o0obDbOoUDbDO0o0obDbD0oUDbOUooDbDbOoUDb oo
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To find out directionality about the technologies required for constructing sustainable society by yourself with full understandings of genetic mechanism,
biased distribution, and the present situation of demand and supply of the mineral and energy resources.

ooooooooo

og oo oooo
Introduction of this course 1 Definition of renewable and non-renewabl e resources. Interaction among Earth environment, human
and resources society, and natural resources. Existence pattern of natural resourcesin the crust.
1. Internal structure of Earth ) Inner structure of the Earth, geodynamics, geologic composition, temperature structure, rock physics, and
and geodynamics chemical composition of crust.
2. Present and future of 15 Classification of energy sources, recent trend on social demand of energy, physical characteristics of each
energy resources energy resources, and sustainability.
3. Present and future of 15 Classification of minerals used for resources, recent trend on social demand of mineral resources,
mineral resources industrial uses of each mineral, and sustainability.
4. Economic geology (1) 1 Classification of ore deposits, distribution of each type of ore deposit, generation mechanism of deposit.

. General structure and distribution of fuel deposits (coal, petroleum, and natural gas), generation
4. Economic geology (2) 1 . . . ]
mechanism of deposits, and geological process of formation.

5. Resource exploration (1): 1 Physical and chemical exploration technologies for natural resourcesin terrestrial area. Representative
Terrestria area methods are remote sensing, electric sounding, el ectromagnetic survey, and seismic prospecting.
6. Resource exploration (2): 1 Introduction of marine natural resources such as methane hydrate, cobalt-rich crust, and manganese
Seaarea nodule, and exploration technologies for the depositsin sea area.

7. Assessment of ore - ) ) . . . -
. Fundamentals of geostatistics, variography for spatial correlation structure, spatial modeling by kriging,
reserves and deposit 2 - . Lo . P
o geostatistical simulation, integration of hard and soft data, and feasibility study.
characterization

Development and management technologies of energy resources related to coal, petroleum, and natural

8. Resource devel opment 1
gas.
. . Fundamentals of deep geological repository for high-level nuclear waste, CCS (carbon dioxide capture
9. Engineering geology 1
and storage), and underground storage of petroleum and gas.
Characteristics of natural energy related to geothermal, solar, wind, and tide, aand ssessment of natural
10. Sustainability 1 energy resources. Co-existence of natural resource development with environment, low-carbon society,

and problems for human sustainability.

0 0 0 O O Printed materials on the class contents are distributed at each class.

00 000 O References on each topic will be instructed in the classes.

00000 O Elementary knowledge of engineering, mathematics, physics, and geology are required.
000000 (00000 ) 0O Deepen the understanding by solving assignments.

000 URLDO

o000 (00000000 )Y ooooooooo 28000000000
This course is opened every two years, and not opened in 2016.
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This course provides various kinds of engineering issues related to the water environment in English, which cover fundamental knowledge, the latest technologies
and regional application examples. These lectures, English presentations by students, and discussions enhance English capability and internationality of students.
The course is conducted in simultaneous distance-learning from Kyaoto University, or from remote lecture stations in University of Malaya, and Tsinghua University
of China. For the distance-learning, a hybrid system is used, which consists of prerecorded lecture VIDEO, VCS (Video conference system) and SS (slide sharing
system).

gooobooooooobooooboboooooobOOoOooboOoboooooboooo

Evaluated by class attendance, Q& A and presentation.
00000000000000000000000000000000000000000000000000000000000000000000O00

gobooooooooOoooooooobooOoo0ooobo0oDOoOoobDOo0obDbooooOOooDbbooooooDo
Each student is requested to give a short presentation in English in the end of the course. The students will understand the present circumstance of environmentsin
the world, and the students may improve their English skill and international senses through these lectures, presentations, and discussions.

goooooooo

oo oo oooo
ooooooooooooo 14 Guidance & self introduction of students & lecturer on“ Wastewater Treatment Plants Case Study in Japan
0ooooooon ’ (Fujii)
ooooOoOooooooog ) o
14 From Ecotoilets to Ecotowns] Shimizu)
oooo
ooooooooooooo . . . . . :
Wastewater Treatment Plant: Case Study in China, Biological Nutrient Removal (BNR) (Prof. Wen, Tsinghua
ooooooooooooo 14 i X
University)
ooog
00oooooooooo 13 Wastewater Reuse & Disinfection (Tanaka)
ooooooooooooo
0000oo0 GhufranO O M 14 History of Water Pollution in Maaysia (Prof. Ghufran, University of Malaya) Case Studies of Wastewater
oooooooooooo ' Treatment Plants Design & Operation(Prof. Nuruol, University of Maaya)
000000 Nurwdl O OO
ooooooooooooo L X X . . .
. 13 Anaerobic Biological Treatment Technologies (Prof. Shaliza, University of Malaya)
00 shdizaD OO
0ooo0oOooooooo )
Treatment Technologies (Practical & Advanced Technology 1): Membrane Technology (MT) (Prof. Huang,
ImOo0o0ooooooon 13 ) -
Tsinghua University)
oo
oooooooooboog . X . .
13 Advanced Oxidation Processes (Prof. Zhang, Tsinghua University)
Zhang O OO
ooooooooooo 14 Student Presentations /Discussions | (all)
ooooooooooo 1.4 Student Presentations /Discussions |1 (all)
ooooooooooo 1.4 Student Presentations /Discussions 11 (all)
ooooooo

0 Class handouts
gooooooooooao

Introduced in the lecture classes
gooDoOobOOoOooOobOOoooOooooo

General understanding of water environmental issues
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The students should study the PPT file used in the lectures. Students also need to enough literature review and related prior to their presentation.

000 URLO

0000 (00000000 )l0000000000000O0OO0ODOODOOOOOOODOOO0DOO0DO0000000000000000O00O0OOOO

gooDoooOoboooboooooo
PowerPoint slides are main teaching materials in the lectures, and their hard copies are distributed to the students. In addition, alist of technical terms and difficult
English words is given to the students with their explanation and Japanese translation.

170



gogoboobooooooboon

10F458
Dooooog

New Environmental Engineering 11, Advanced

O000000010F458 00000000000 O0O00O0ODO OD00OO0O0ODO0O0O0ODO DOooooOoo 500
0000o(00)ooOoobsU002000000(0)C1-171 000002 00000000 UDODUOODOOOD DODODODOOOO
00000 o0o00o0oo0o0oU00(0o0U0o0)0D00DU0ULOU000O0D00O0000DO0DO0OUO0OO(OD OO0 O)D0UDUOOO

gobooooboooooooooooobooooboooooooobooOoOoOoOoOoOooboOoOooOooOoobOoOoooboboOooboboooDboboOoon
opoboooooooooboooboooooooobodooobooooOoooooooooOoOooooOoOoOoooooooOoobooOonoo
gooooooooooooobooooboooooooooooooOooooooooooboOoooOoOoooOobooooOooobooooon
gobooooooooooooboooobooooooooOooOoOoobooOoOooboOoOobOObOOoOobOOoO0oOoDOOoOoOoOoOoOobOOOoobooOoOooon
ooo0oooooUoooovesJoooUoUoUoUoooooooooooonleaningD 0000000000 OOOOOOO
gooooooooooooobooooboooooooooooooOooooooooooboOoooOoOoooOobooooOooobooooon
gooooobooooooooobooOooOoOooooooOooOoOoOoboOoOoOoOoOoOoOoOboOoOobOOoOoOoOboOoOoooo

gobOoooboooooboooboooobooOooboboOoooooooboOoOooonoo
gooooo
oobooooooo

oo oo oooo
gooboooooooo 14 Global warming and Low carbon society
goopoooooooo
000 SWangO OO
goopoooooooo

14 Atmospheric diffusion and modeling (Prof. S Wang, Tsinghua University)

oooooooogg 14 Air Pollution, Its Historical Perspective from Asian Countries (1),China (Prof. Hao, Tsinghua
00mo0ooooo University)

HaoO OO

goooooooooo

ooooooooo 14 Air Pollution, Its Historical Perspective from Asian Countries (11), Malaysia (Prof. Nik, University
00moooDooon of Malaya)

OO0 NkOOO
gobooooboooo

ooooooooo 14 Air Pollution, Its Historical Perspective from Asian Countries (111), Japan (Kurata)
go0moooooo

ooooooloooo 14 Student Presentations /Discussions | (all)

goooooooooo

Introduction to Municipal Solid Waste (MSW) Management in Malaysia (Prof. Agamuthu,
University of Malaya)

goooooboon 14

Agamuthu 0 0 O

goooooooooo

000000 WWangO 14 Solid Waste Management, Case Study in China (Prof. Hao, Tsinghua University)
oo

goopoooooooo

goooo

goopoooooooo

gooooooooo 14 Solid Waste Management, Case Study in Malaysia (Prof. Agamuthu, University of Malaya)
Agamuthu 0 0O O

gooboooooooo 1 Student Presentations /Discussions || (all)

14 Solid Waste Management, Case Study in Japan (Takaokall

goooooo
gooooobooooo
gooooo
oooooo(ooooo)oo
000 URLO

0000 (0Doo0o0oo0)y§oooooO0oOooUoO00oO0o0O0U0O0O00D0O000UOO0O0OO0O0DODO0O0DOO0O0ODOOOD
ooboooooboooooooobooooOooOoooOoOooOoOoOoOoboOoOoOobOOo0obOObOOoUObOOO0DOOOOOObOOobOOOoOobOOOoOo
gooooo

171



ggoooboooogoooo

googgon

Nuclear Environmenta Engineering, Adv.

10F461

000000010R461 OOO0ODOO0OO0DO0ODO0OO0 0O0D0O00O0O00000 0000000 200 000O00OC1-19200000200000000

goooooo0oooobO obooo0oooo00 ooooo 0ooooooOoo0o000b0o0o00 ,0000 ,00000

go00000000000000000000000O00000O00O00000O0000O000O00O0000O000000O0OO0O0000000O0O00O00O0000
00000000000000000000000000000000000000 1070000000000000000000000000O0O00OOOO0OD
000000000000000000000000000 80 1400000000000D0O00O0D00O0OO0O0O0OO0O0ODOO0ODO00O0O0OO0ODO0DOO

o0o0oo00000000000O0000O00000O0O0O0O0O00O0O000O0C0O0DOOO0O0O0OO0OO0OO0O0OO0O0O00O0DOOO0OO0O0O0GO00O000O0

0150000000000000000000000000O0

oo0o0o0o00000000000000O00O00O00O00000O00CO0O000O00O00OO0O0O0O0O00O00COO0O0O0O0O0O0O0O0GO0O0O0O00O0

goooooo0ooooOoOo00O0OO00O000OoOO00000O0O00000O0O000000COO0O0O000OOO00O0O0O0COOO0O0O0O0COOO00O0O0O0C0O0O0O0O00O0

goboooo0oooOoOoOoO0OoboooOoO00o0oooo

ooooooooo

oo oo oooo
lL.000000000000
0o 1 ooobo0O0000000000000O00000O00C0O000O00O0O0COOOO0O00O0
Ooo0o0O00O0000000O0000C00O00000O00O0O000O00O00OO0O0O0O0O0O0G0O0OOO0O000
zoooooo ! Ooo0o00000O000O00O0000
300000000000 1 O0o0000000000000000Cec.00000O00O0O0O0OO0OO0OOOOOOOOOOOOOOOO0
ooooooOooOoooooOooOoboooo
4000000000000 O0obo0o00O000000000000O0000000C0000000etc.000000O0O0OO0O00OOOOOO
oo ! Oooo0o0o0o0b0OO00OO00O00O00O0O0000O00O00000O000O0O0000O0O0OO0OO00O0
50000000000000 OD0o00o0O00O0O0000ROOOOOOOOO0DOOOOO0OO0OO0OO0O0O0O0OO0OO0OO0O000O0O0O00O0
oo ! ooooooooooooooo
6000000000000 oooo00O000000000000000000000O00000O0000000O00O0000DOO00000
1 oooo00O000000000000000000000O00000O0000000O00O0000DOO00000
Joen oooo00O0000000000000000
7.00000 1 o0o00000000000000000DO000000O00O00000O0000O0O00O00O000O00OO00
ooobo0o00000000000000O00O00000C0O0O0O000O00O0O0OO0O0OO0O0O00O0O0DOO0OO000
8.0000000D0O0D0OD ooobo0o00000000000000O00O00000C0O0O0O000O00O0O0OO0O0OO0O0O00O0O0DOO0OO000
ooooooOoooooo ! ooobo0000000 ,00000000000O00000O00C00OO0O0OO0O0O0OCOOOOOOGOO0GOO00O0
ooob0o000000000000O00O00O000O00C0O0O000O0O0
9.0000000000D0D Ooo0o0O00O0000000O0000C00O00000O00O0O000O00O00OO0O0O0O0O0O0G0O0OOO0O000
oooooo ! Ooo0o0O00O0000000O0000C00O00000O00O0O000O00O00OO0O0O0O0O0O0G0O0OOO0O000
Ooooo0o0O00O00OO00O0000O00O0000000O00000O00O00O00O0O0O0O0O0O0O0OO00O00008
10.000000000000 Ooooo0o0O00O00OO00O0000O00O0000000O00000O00O00O00O0O0O0O0O0O0O0OO00O00008
oooooo ! Ooooo0o0O00O00OO00O0000O00O0000000O00000O00O00O00O0O0O0O0O0O0O0OO00O00008
oooao
1000000000000 Oooooo0ooOO00OO00OO00O00O0O0OO0OO000000O000000O00O000O00O00OO0OOO00O00
oooooooooooooo 1 Oooo0o0o0O00O00O000000@mMOO00LO0000000O00O00000000O000O0O0O0B00O
O Oooo0o00O00O00O000000bO0000O0000000000O0DO000000000O
1000000000000 oooo00O000000000000000000000O00000O0000000O00O0000DOO00000
1 oooo00O000000000000000000000O00000O0000000O00O0000DOO00000
Joeon ooooOoboOoooooooooooo.
13.000000000000 ooo0o00000000000000000000000O0000O0000O000O00O000O0DOO0000
1 ooo0o00000000000000000000000O0000O0000O000O00O000O0DOO0000
Joeonn ooo00O00000000000O00000O0000DCO0O0O0
ooobo0o00000000000000O00O00000C0O0O0O000O00O0O0OO0O0OO0O0O00O0O0DOO0OO000
4000000000000 O0oobO00000000000000000O00O00000O0O00O000O0O0O0O0COOO0O0O0O0O0O0O0O0O00
oooo ! ooobo0O00O0000O0O00O00O00O00O0O0000C00O0O000O00O0O0OO0O0O0O0O0O0C0O0GOOO0O000
ooo0o000000000000O00O000000O0
150000 1 Ooo0o0O00O0000000O0000C00O00000O00O0O000O00O00OO0O0O0O0O0O0G0O0OOO0O000

Oooo0o000000O00O000O0O00O000000O0

00o00o00oobO00oo0o00o0oo0o0oo0oooO (oo )oooo
ooooooooO0o0oo0oo0o0ooo
go0o0o0o00000000000O000O0O0O000O0DOO0OO00O0
0ooooo(oooooD)oo

000 URLO

0000 (000o0oo0o0o0)oooooao

172



gogoboobooooooboon

10H424

gooooddn
Environmental-friendly Technology for Sound Material Cycle

0000o0O0o0di10H424 OO0 0O000OOO0O00DOO0O0O0ODO oOoooooooogooo
0000000 300 Dooooc1-192 00ooo15 00000000 ooobooogo
gooooooboo

goooob ooboooboooboooboobo ,boob ,ob0b0o ,0b00b 0000 ,0000

goboooboooboobooboobooboobuoobooboboobooboobobbooboobOoon
gooobdoobooboobooboobooobooboobuoobooboboobooboobooboo
gooobogoobooboboooboobooboboboobooboobobDboobDoobooboDbbo
goooboooboboboobooonb

goobobooobooboobobooobooboobobooboobobobobDoobDOon

goobobooobooobooboboboobooboobooboboobooboobobboboobDOon
gooobooobooboobog

gooooooboo

g guo goood
ooooboobobobobooboobooboboboobooobooob
oooobooobo ooooboobobobobooboobooboboboobooobooob
gpogno > obooobooboboboboobuooboobobobooboooboooon

gbooobgooboboboboobooboooobooboon
gboooboobobobobooboobooobooboobooboon
3 ooooboobobobobooboobooboboboobooobooob
ooooboooboobon
goooboobobobobooboobooboobooboobooob
3 gboooboobobobobooboobooobooboobooobooon
gboogbooooboobon

goooogooobo
god

oooobooobo
g

goboobooboobooboobooboob
goboobooobooobogon

gooooo

oooooo(ooooo)oo

000 URLO

0000 (0Dooooooo)yooooooo 20000000

173



ggoooboooogoooo

10F468
oogooon

Environmental Organic Micropollutants Analysis Lab.
000000010F468 DO DO ODOOODOODOODOOOOOD
JodooooDo0o0ooooeno 2700280020000 .0 OOODODO10 5000
000000b00D0DO0000oo0DbOo0D0D0 DO0DOob20000000110000
gooobobbdoodo bboooooobo

goboob0oboooboobooboboooboobooboo
gboooboooboobgooo

goobobooobooobooboboboboooboobooboboboobooboobobDboboDoobDOon
goooboobooboboobooboobobboobooboobobbooboobooboboo
goooboobooboobooboobooboboobooboobobooboobooboboo
goooboooboobobbooboobooboooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobooboobooboobobboobooboobon

gooobooobooboobobbooboobooboobobooboobuoobobboboobDOon
gooobooboooobooboobooboobboobooboobobboboobooboobo
gboooboobooboobooboobooboobooboobobboboobgn

gooooooboo

oo oo goood

HPLCOUOODOOUOODOOOOODOOOUOOoDoOoOoooooooooo

HPLCOOODOO gooobooboboboboobuooboooobooboobooon

oogno 3 oooobooboboboboooboooboobobobooboooboooob
oogno

HPLCOOODOO HPLCOUOODOOUOODODOOOODOOOoUOOoDooOoooooooooo

go 3 goooobgooo
LC/MSMSOODOOO0000000000000000000MRM O

LC/IMSMSO O 5 oooobooboboboboobooboobobobobooobooob

gooobooobobo
OO0000O0000O0O0O00DOoO000oDoOoOOoDoOUOOoOorHPLCO

goooobgooog 4 gbooobgoobobooboobgoobooboobooboooon
oo

ggooooooogoa
000000 Daniel C. HarrisO O "Quantitative Chemical Analysis' ISBN-13: 978-1-4292-3989-9
goooono

gooooo (DODoOoO0 )booOoOoOO0oUOO0OO0DO0OU0OO0O0OO0OO0O0UODODUO0ODUOODODUODOUODOOOOO
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
gooon

000 URLO

0000 (00000000 )D0o0O0oO0 HPLCO LO/MSMSOODODODOOOOOOOOOOOOOOODOO
00000000000 HPLCO LCO/MSMSOOOOOODODOOODOOOOOOOOOOOOOOO

174



gogoboobooooooboon

10F470
Oooooobooon

Advanced Enivironmental Engineering Lab.

000000010470 OODOODOODOODOOO0ODODOOD OD0DODODOO0OOODOOD0OO
0000ooo 3040 ODOoOooocl-1vy3aoooano?2
00o0doooDoooooooooooooooooOo100o0o0oo0dn boooooOooooo
goooboboboooooo

I T O I

go0ooOoOoOopoXOoooooooooooooooooooooooooOopboooooboooo
ooooooOoobOoOoOoOobDoOoOooDoOooOoOoOO0obooOoOoO0obDOobDGlsogoobDooOooDon
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
ooon

000oDoO0o00oooOooOoDooOoOoOoosooooogosccogooooooood
gooobooobooboobobbooboobooboobobooboobuoobobboboobDOon

gooooooboo

go oo goood

ooooboobo

. g goooboobobobobooboobooboobooboobooob
0000000000000 O0DOoCO0OoooOoooooICP-AESD

ogooooooo g ICP-MSOODOCOOO0ODOCOOOO0ODOOOODOOOObOODOOODOn
go
0000000000000 00OXODOooooDbo XboooXoo

ooooooon 2 OO000000O000O0OXARSOOOOOOODOOOOODOOOODOO

gooobgoobobobobo
0000000000000 DOOCOU0O0O0OO0ONMROESROIROOO
5 ooooboobobobooboobooboboobooobooboo
ooogoogon
gooOooooooGsogdoooogooooduoooogoooog
gboooboobgoobobbooboobooobgon
oogd g goooboobobobobooobooboobooooboooo

goooboooobo
oooooooo

GIS 0

gooooooboooo
gobooboooboooboon
googooo
oooooo(ooooo)oo
000 URLO

0000 (00000000 )Y 00000000000 000000000000000

175



ggoooboooogoooo

10F472
Oooooobooon

Seminer on Practical Issuesin Urban and Environmental Enginering

000000010F472 OODOODOO0ODOODO ODOODOODOOODOODOO DOOODOO0O 400
0ooooci-192 00dod2 00000000 0000000000 DOoooooood
oo oooooboooooooo,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
oo0ooOooO00oboOoOoO00ooOOooU0U0DOoOo0O0oDbDOoOoU0oDOOOoUOODOOoOONPODODOOOODOO
gbooobdooboobooboobooboooboboobooboobobo

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
goooboooboobobooboobooboboooboobon

googooo

gooooooboo

go oo goood

googon

googooo

gooooo
oooooo(ooooo)oo
000 URLDO

0000 (00000000 )YOooooooooooooo

176



gogoboobooooooboon

10G039
oobobooo

Transport Phenomena

0000doopl1oGo3e D00 oo0oonoooooooooo oooooooooooono
0000000 300 0000oc3-0b0o20000020000000 OoDOoOoOoOooOd
goooboooboo bbb oobbbuooooobo oo ,o0 o0,

gooboboobo™moboboobooboooobooboobooboboobooboobobo
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
goooboooboobobobooboooboobooboon

goobobooobooobooboooobooboobobobobooobooboobobo

gooobooobooboobobbooboobooboobobooboobuoobobboboobDOon
googoog

goooobooooo

go oo goood
oooobooobo
o 1 gbooobooboboobgoobonboo
googoobogooog
. 304 0J0O0O0OO0OO0ODOODOOOODODOOObOOD
00/00000000000000O0O0O0O0DOO0OOOODOOOOOO0
gooogo 20 3
gooooooog
gboooboobobboboobuoobooboobooboooboooon
ooooogon 10 2
googo
oooobooboboboboobooboobobobobooobooob
gogo 20 3
ood
googoobogooog 203 0O0O0OOUOOOOOUOOOOOOUOOOOUOUODOOOUOODOOOOn
ooooooon 1 ooooboobobooobooo

ggoobbobobodoooooobbooooboboooa

000000 Transport Phenomena (Bird, RB.etd.) 0000000000000 O00DOOOOOO
gobobooobooobooboobobobooOoDoboobuooboo
oooooo(ooooo)oo

000 URLO

o000 (0Dooooooo)o

177



ggoooboooogoooo

10G009

goooodd
Quantum Condensed Matter Physics

O00O0OQ00OQ0O10G000 0000000000 0000000000 D000oooo 200 Uogogec3-gggs
000002 00000000 ODOOOOOOO CDoQoOoQooooo

gbobooboboboobooooobo , oo o0o,bobo
gbobooboooobooobooboboboobooooooooboobobobobooboobobobOoboboboooon
gboobooooooboobobobobooobooobooboooboboboboboobooboobobobOobooobooog
gboboooooooobobobobooboooooobooboboboobooooobobobobobobooboOoo
gboboboobooboobobobobooboooooooboobobo
gboboboooboobobobobooooooboobooboboboboooobobo

goboboooogo

oo oo gogo
gboooooobooboboboboboobooooboboboboboooooon
gboboooood vtboooooobooboboboboooboooboooboobobobobooooo
g 3 gboobooooooobooboboboboboooobooboboboboboooo
gooon

gbobooooooobobobobobobooobooboboboboboooo
gbooooooooooboobobobobooboooooboobobobobooooo
gbooboooooobooboboboboobooooboobobobooboooooon
oo
gdooooOoOoOoOoOOOOOOOOOOOOOOOO /ODDODODOODODODODOOO
gbobomobooboobooooooboboboboobobooooooboooboaon

gboobooogoo 4 gboooooobooboboboboboobooooboboboboboooooon
gbobooooooobobobobobobooobooboboboboboooo
gbooooooooobobobooooooboboboboobooo
gboooooobooboboboboboobooooboboboboboooooon

1 gbobooooooobobobobobobooobooboboboboboooo

gooon
gboooooobooboboboboboobooooboboboboboooooon
gbobooooooobobobobobobooobooboboboboboooo
goobooooobooboboboboboooooobooboboboboooboooon
gbooooooobooboboboboooooobooboboboboooboooon
gbobooooooobobobobobobooobooboboboboboooo
gbooooooooboobooboo
gboobooooo—-obooboboboobooobooboboboboboooooon
gbobooooooobobobobobobooobooboboboboboooo

gooogoo 1 goobooooobooboboboboboooooobooboboboboooboooon
gboooooooooboobobobooboooooboboboobooooo
gboooobooboob—-0boboboooooboobono

goobooood 1 gbooooooooobo

goboboooooog 3

gbobooooog
ood

gooogd 1

gooboooooon 1

gboooo
goooopJJooooooooooooooooomoooo
gbobooooobooboobobobooooooooobobo
oo0oUoo(ooooo)yoo

000 URLD

0000 (Dooooooo)d

178



gogboboobooooooood

10F113

ogooodood
Global Survivability Studies

O00000010F13 0000000000000 000D 00000000 0oo0D oooooOoo 500
ooo00o0o0o0o0o00 000000 Doooo0200000000 DO00O0O0O0O00 Dooooooo
gooobobooooobooobo ooobooboboobo oobobooobobooo
gooooboooboooooboobooobooooooboobooooboooobboobboobobobo0bobooboooboboboobooDboboD
oooooooooodooooooooOoOooooooo0ooooooOoboOoOooOoooOoOobo0o0oooooOoboboOoOooooon
ooooooooooooooooooOoOooOoOoOCOcOOOOoOoOoOOCbCOO0OOOODOOCOOOOOOOObOOOOOooO
gooooooboooboooooobooobooobooooboobboobOoboboOobboobboobOobobOobbOOobOooOOoboOon
goooo

0000000000000 00000000000 4000000000000000000 0 60%mMm
goooooooooooooooooOooooooOobooOoOooOoooOObOOoOoOoOoOoOObOOoOoOoomooOobooOoooooon
goooooobooooboooooobooobooooboooobobooooboooobboobboobooboobobooboooboboboOoon
oooo

ooooooood

og oo oooo
gboooooo 1 gbooboooooooooon
gboooooo 1 gbooobooooooooobooooboobooboobooono
oooooooboooo
qoo 1 gbooboooboooobooboooobobooboobooboooooboo
oooooooodd
100 1 gooooooooooooooooooooo

gboooboooao

gbooobooooo gbooboooooooooboooobooooooboobooboboobooooboboobobooDbo

ooooooood ooooo
oooo
ooooooooono
- 1 gooooooboooooooooooooooooboooooooobobooboooo
oooooooooo
q 1 gooooooooooooobooOooooobooboo
oooooooogo

goooooboooooooooboooooooooOooooooobooOooooon
oooooooodoo 1

ooooo
oooo
oooooooooo

1 goooooooooooooooooooooobooooooobooooooo

ooooooo

oooooooboooo
od

gooooooooooooooboooooooboooboOoooooooOoboboOooooono
ooo

gooooood

ooooooooooooooooo

oooooooooo
oooooo

gooooooooooooooboooooooooboOooooooobooOooooono
ooooooooooo

gooobooooo
gboooooobooo
gooobooobooo

ooo000@ooooo0o0oooomooooo201100o0o00000

000000 (0Do0oo0)0U0o0U0O0DUO0UO00UO000DwebhOOODOOODDOOODOOODOOOOOOOODOOOOO
0000000000000 00000000000wehOODODODOODOUDOODODOODUDDOODDOODOODODOOODOOOOO
ooooooooooooooooooOoooooooobOoOooo

OO0 URLO

oo0oo(0oOoo0oUOo)YUuoooobooUoUOoLDoo0LOO0oOUOoUU0OO0DOo0OUOoLOODOoOUoOmGsSsuOO
ooooooooooOoooooobooOoOoOoOoOoOOCcbOOOobOOooOObOoOO

179



ggoooboooogoooo

10i045

Oooodoogo
Exercisein Practical Scientific English O

00000001045 000 0000000000000 0 DOoOOOOOOOOO0OO0
000000b 4000 5000000000000000 ODOODOA2304 000001
gooooooooooooboooOoOoDpDoOoOoOooOo0oUoDObOUUobooOoOo0 200000000
googooob oboboobooboob

00000 Oood0OooodUooooOooooooeLOooooooooDood

goobobooobooboobobboobooobooboobobobo0obDooboobobDbobDoOobLOon
gooobooobooboboobooboobobboobooboobobboobDoobooboboo
gooobooobooboboobooobooboooon

gooobooobooboobobooboobuoobobooboobobobobDoobooboobo
gooobooobooboboobooobooboboboobooboobon

ggogoboboooooobboooobobboooooobboooobobboooobnoboboooo
oo

ggoooooog

go oo goood
Ooobooobooboobon
oo 1 gooooobooo
gooogboobobboboobuooboobooboobooboob
goobogoo
oogoooog
3 O0ooboooboobobobooboooboooo

goooobooobo

gooogo
0oobooboobooboboobooboobobobooboond
oDoooobooooboooo
gbooboobooonDg
go 3
ooooogon
goooogoooba 2 gboobobooobooboboboboobon
oo googo
gbooboboooboobooboo
gpogno 3
ooooboobobooobogon
goooo 1 goooboobobooboobooboboobooboobooo
goooogn 2 goooboooobooog

gobooboooboobooboboboobooobooboobon

godboooooboouo ., oo ouoob ,ooouoon
Anne M. Coghill and Lorrin R. Garson, The ACS style guide, 3rd, The American Chemical Society.

gooooooodooooodooooooboooooooobdooooobobooooooon
oooooo(coooo)oo
O 00 URLDO http://www.glc.t.kyoto-u.ac.jp/jal/study/grad/10d040

0000 (00000000 )Y0D0D0D0D0D00000000000000000ND000n00ooooooo
gooobooobooboobooboobooboboooboobuoobobboobOoobOon

180



ggoobooooooood

10K001

Ooodoodoodoodoogood
Introduction to Advanced Material Science and Technologyl English lecturel

000000010K001 0000000000 0000000 00000000000 0000 0000000500 00000A2-306
00000200000)010O00O00 ) 00000000 D0000000000 DooOooooo
00000 o000o0obO0O0o0OO0GLOOO0O0ODO0OO0bOOO000O
oooo
go0oO0ooO0oo000O000000000O0000O00O00000O00O00000O00O00O000O0O0O00O00O00O0O00O0O0OO0OO0O0O0O0O0O0O0OO000O0O000O0
gooo0o0o00o0oO000000000000O0O000000C0O000000CO00O000O0OO00O000COO0000COO0O0O0O0COO000O000O0O00000
gooo0o0o00o0oO0o00000O0000000O000000O0O000000OO0O0O0O0O0O0O0O0O0O0
000000000000000000000KULASISOO0O0000000000000000000D0
gooo0o0o00o0oO000000000000O0O000000C0O000000CO00O000O0OO00O000COO0000COO0O0O0O0COO000O000O0O00000
goboooo0oooooOo0oO0ooooooo
gooooO0ooooooOoO0O0boOoO0o0o00O0OoOO0O000O0O0O00000O0O0O0O0O0O0C0O0O0O0O00O0
goooooOo0ooooOoO0o0o00OoOO0oO0OO00boOO0O000O0bO00000O0O0O00000OOO0O0O00O0OOO0O0O0O0OOOO0O0O0O0OCOOOO0O0O0O0O0O0O0O0
od
ooooooood

od od goooao

00obo0o0o0o00O00O00O00000000DO000000O00O00000000O0000000O0DO0O0O00
1 000o0o0o00000000000000000000000000000000000000000000(0

ooooooooooo)

00 ELOD0OODOOODOO0OODOO0O00000000000000000000000000000000D0

00o0oooo0oo000000000000000(000000000)

oooooooooooboooo
ooooao

OO0 ELOOOOOOO 1

oo0ooooO0oDoO0o0o00oo0
ooobo0o00000000000000O00O00000C0O0O0O000O00O0O0OO0O0OO0O0O00O0O0DOO0OO000

oo0ooooO0oDoO0o0o00oo0 1
00o0oo0oo0oo0o0000000000000000000000(DOD0D0D00000000O0O00)
ooooo
oo0ooO0ooOooO0o0ooooo 1 ooobo0O00O0000O0O00O00O00O00O0O0000C00O0O000O00O0O0OO0O0O0O0O0O0C0O0GOOO0O000
oo 00o0oooooo0o0000000000000000000000000O0O(OooOoODDOon0)

Ooo0o0O00O0000000O0000C00O00000O00O0O000O00O00OO0O0O0O0O0O0G0O0OOO0O000
1 Ooo0o0O00O0000000O0000C00O00000O00O0O000O00O00OO0O0O0O0O0O0G0O0OOO0O000
0ooooooooooooo0o000ObO0O00000o0o0o0o0o0ooooo(boboooooooon)
Ooooo0o0O00O00OO00O0000O00O0000000O00000O00O00O00O0O0O0O0O0O0O0OO00O00008
1 0000000000000000000000000D0000000D00000000000DO00D000(
ooooooooo)

ooo0oooooooooooo
oo

g0oooooo0oooooono
gooooooooooao

goboooOoooooOoOoO0OooOoOoOO0O0OoOoO0oO0O0O0O0OO00000C0OO00O0O0O0COO00OO0O0O0COO0O0O0
0000oo000o0O00D00o0b0O000O0000000O00OO00O0O(0DoDOooooDoOO)

goooooooooo 1

oooo00O000000000000000000000O00000O0000000O00O0000DOO00000
oooooooooo 1 oooo00O000000000000000000000O00000O0000000O00O0000DOO00000

oooooooooo(oooooooog)

ooo0o00000000000000000000000O0000O0000O000O00O000O0DOO0000

ooooooOooo0ooooo 1 00ooooo0oo00000000000000000000000000000000oooo(00o0o0oooa
0)

oo0ooooO0oDoO0o0o00oo0 ooobo0o00000000000000O00O00000C0O0O0O000O00O0O0OO0O0OO0O0O00O0O0DOO0OO000

O ! 00o0ooooooo000000000(0000000o0o0o0o0n)

ooobo0O00O0000O0O00O00O00O00O0O0000C00O0O000O00O0O0OO0O0O0O0O0O0C0O0GOOO0O000

0ooooooooooooo0O0O0O0ODO0000ooooO(ooooooooon)

00oooooooooo0o0o000O0OD0ODO000(sA) 0000000000000 00o0ooooooooooo
1 000000000000 00000000000000000000O000000 DSAODDOOODOOOODOO

ooooao 1

oooooooooooooo

0o
00(00O00000000)
000000000000000000000000000000000000000000000000000

0oooooo 1 000000000000000000000000000000000000000000(00000000
o)
000000000000000000000000000000000000000000000000000

00000000000000 L 000000000000000000000000000000000000000000000000000

ooo 000000000000 00000000000000000000000000000(00000000
oooooo)

00000000000000 N 000000000000000000000000000000000000000000000 (00000

0ooooooooo oooo)

0oooooo

oooooo

oooooo

000000 (00000)00

000 URLD

0000 (00000000 )jooooooooooooa
00000 10H0120000000000000 11000000000

181



ggoooboooogoooo

10K005

DO00o0o0oo (0oon)
Advanced Modern Science and Technology English lecturel

000000010K005 0000000000 0000000 000000000000 0000000500 00000A2306 00000200000)
00000000 00000000000 OD0o00oo0ooao

00000 o000o0obOO0O0oDOO0OGLOOOO0ODOOObOOOOnO

oooo
go0oo0ooO0ooO0o0O0O00O00O00000000O0000000O00O000000000O000000O00O00O00000OO0O0O00O0O0O0O0ODOOOO00OO0
O000000000000000000000000O0000 000000000000 00000000O0000O0000000O00O00O0O000000OA0
O000000000000000000000000O000000000000O00000000000O00O000000000O000O00O00O00000000
O0o0000O000000000000D0000000O000000000000000000000000000O0000000O00O00000O0000O0000
oooo00O00000000000

000000000000 00000KULASISOOODO00000000000000000000 0000000000000 000OO00OOO0ODOO0O0OOOO
go0o0o0000000000O0000O00000O0O0O00O00O0O00O00O00OO0O0O00O0O0O0O0OO0O0O0O0O0O0COO0O0O0O00O00O00O000 0000000000
g0o0oo0o00000000000000O00000O00O000O00O0O0OO0O0O0O0

oooooo
ooooooooo
oo od oooao
0oooooooaooo 1 000000000000 0000000000000MO00000000000O00D00 QEDOODDOO

ooooo0oO0mOoooo0oooooo0ooooono

oooo00O000000000000000000000O00000O0000000O00O0000DOO00000
1 oooo00O000000000000000000000O00000O0000000O00O0000DOO00000

oooooooooooboooo

O
00ooo00000000000000000O000000000000000A0
ooo0o00000000000000000000000O0000O0000O000O00O000O0DOO0000
ooooooOooo0ooooo 1
o0o00000000000000000O0000000O000000D000000000000
oo0ooooO0oDoO0o0o00oo0 1 ooobo0o00000000000000O00O00000C0O0O0O000O00O0O0OO0O0OO0O0O00O0O0DOO0OO000
ooooooooo o0oO000000000000@mOo00000b000000
O0oobO00000000000000000O00O00000O0O00O000O0O0O0O0COOO0O0O0O0O0O0O0O0O00
ooobo0O00O0000O0O00O00O00O00O0O0000C00O0O000O00O0O0OO0O0O0O0O0O0C0O0GOOO0O000
2100000000—000
Qoooooooo 1 0oooooooooo0O0000000O0000000000000000 :0(@UO0D0000;(MOOODD
0ooooooo;(hDoo0000bb0D;(dooooo000 (e 0Mmoonononoononoon
oo
Ooooo0o0O00O00OO00O0000O00O0000000O00000O00O00O00O0O0O0O0O0O0O0OO00O00008
oooooooooooooo
1 Ooooo0o0O00O00OO00O0000O00O0000000O00000O00O00O00O0O0O0O0O0O0O0OO00O00008

oooooooo
ooooooomooooooooon

Oooooo0ooOO00OO00OO00O00O0O0OO0OO000000O000000O00O000O00O00OO0OOO00O00
1 Oopooo0o0oO00O00OO00O00O0O0bO0D0000000O000000000000000O0O0DOO000O000
O0o0o0000O000000000000O0000000O00mMObO0ODO000O000
oooo00O000000000000000000000O00000O0000000O00O0000DOO00000
omoooooooono
ooo0o00000000000000000000000O0000O0000O000O00O000O0DOO0000
ooooooooooooo 1 ooo0o00000000000000000000000O0000O0000O000O00O000O0DOO0000
ooooooooo0oo0ooo
ooobo0o00000000000000O00O00000C0O0O0O000O00O0O0OO0O0OO0O0O00O0O0DOO0OO000

gooooooOooooooo
oo—-o0o0o000o0o00—

oooooooooo 1

oo0ooooO0oDoO0o0o00oo0

1 ooo0o0O000000000000000DOO000000O0O0O00O00O0O0OO0OO0O0DOO0O000OO0000
ooooooOoooooo
ooooo
oo0ooO0ooOooO0o0ooooo
1 ooooOoooooooo
oooooo
Ooo0o0O00O0000000O0000C00O00000O00O0O000O00O00OO0O0O0O0O0O0G0O0OOO0O000
oooooooooooooo 1

O0o0o000O00000O000000O00O0000000mMOO0O0000000

oooooooooooooo
000000000000 000000000D0O000000O0000OLIBSD0ODOO0DOO0O0DOOO0DOOOO

g0oooooo0oooooono 1
oo ooooo0o0ooO0ooOO0omOoboOoooooOooooo0oo
gooooooOooooooo 1 goboooOoooooOoOoO0OooOoOoOO0O0OoOoO0oO0O0O0O0OO00000C0OO00O0O0O0COO00OO0O0O0COO0O0O0
oooooooo Oooo0o0o00O00000000O00O000O00mMOooOoooOooDooon
oooo00O000000000000000000000O00000O0000000O00O0000DOO00000
oooooooooo 1
O0oo000O000000000000000000000MO0O0O000000000
ooooooa
oooooo
oooooo
oooooo(ooooo)oo
000 URLO

0000 (0ooooboDoDD) MDD Oo00000000150000000000000 10H0060 0000000

182



gogoboobooooooboon

10D051
Joogobbooboobobbboobbn

Frontiersin Modern Science & Technology

0000000100051 00000000000 000000 DO0O0OD00O0000000000 0D000000500 0000000000000
0000000020000001500 00000000 0DO000O000O0 O0000000O0
00o0oo0o00o00o0oOooOoGLObD0O0DO0000D0O0o0ooO0o0oo0ooooon
00000000000000000000000000000000000000000000000000000000000000O0O0O00000
0000000ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
pgoooooooooOoooOooooOooooobooooon.
goooooooooooooooo0 10000 200000000000 O0O0DOOO00OO00ODOOO0OOO0ODOO0ODODOODOOOODOOOD
oooooooo
0000000000000000000000000000000000O0O000O0O0O000O0O0O0O0000000000000O00000O00O00O000000
0000000000000000000000000000000000000000000000O00O0 .00000000o0o000oooboooo
gobobo0oooooooooooooooooooooooooooooo.

ooooooooo

oo

oooo

oo0ooo

gooOooooooooooooo/ooo

o0o0ooooooooooo
ooooooooooooo
gooo

ojooooooOoo0oooooooooooooo/Oooo

ooooooooo

000000000 000000000 000D bO0O0oODOoOoDOooDOoD/OOoo

ooooooooooooo
oob—0o000oooooo
oooooooo —

doooooooooooooOOOoo/ooo

0000 xO0000 xO00
00 xO0000

ooooooooooooooo/ooo

ooooooo

ogoooooooooooouooooo/ooo

o0o0oo0ooooooooo
oo0ooooooooooo
O

00000000000 O0o0o0O0O0o0obDOoO0oOoOoDoDoOo/oo

200000000—000
ooooooog —

0jo0oo0o0oooooOoo0ooDoooOo oo/oo

0000000000000
00—00oooo(ooo
goooo)yooooooo
OTvooooooooono
goooooooooooo
oooooo —

oooooooooOo AVCOOODOOOOD ODDOOUOODOOODDOOODOOODOOOOO
ojooooooooooooooooooo/ooo

0000000000000
oo

ojoooooooooooooooo/ooo

o0o0o0ooooooo

ojoooooooooooooooo/ooo

0000000000000
00000000 —0oo0o

o0o0ooooooooooo
ooooooooooooo

00000000 0D0DO0000 Doooooo/oo

ooo0o0oooo00—0o
0000000000000

0oo0oooooOooOooOooooooooo/ooon

oooooo ogooooooooooooo/ooo
000000 —0000

ojooooooooooooooooo/ooo
ooo0o0oo0oo00 —

0000000o0o0o0o0o0o0oo0o0oboo0ooooo0oo0000 .0

oooooooooooooooooo .

00o00o00000000000000000000D00O000000000O00DO0O0O00000O00DO0OOO0O00 .

gooooo(boooo)oo

000 URLO

goo0(o0oo0o0o0)yoooUooooo0oo0oo0oUoU0ooO0o0D Doo0o00oo0oo0o0o0oo000D 1100oo0oooooo

183



gogooooboogd

10H403
Jobooboogoboobooobboobon

Dimensiona Control and Micro-Nano Systems

000000010H403 DO D000 00OO0D0OO00oOO0oDOdD oooooooooooooon
0000000 100 00000A2302 0000015 00000000 0OOoODOOoOO
gooooooo

00000 000000000000 U0oDoo00ooo0ooooOo(0Doooooooooooooooon

goboooboooboobooboobooboobuoobooboboobooboobobbooboobOoon
gooobdoobooboobooboobooobooboobuoobooboboobooboobooboo
gooobooobooboboooboooboobo

ggogobbobooooobbbuooooboboboooooboboooobooboo

gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon
gooon

gooooooboo

HEN RN goon

1 1 New nanocarbon chemistry O 0 O
Hierarchical control of morphology and nanostructure of porous materials

2 ! synthesized by sol-gel methodO O O O

3 1 Analytical separationsin micro-nano fieldsO 0 0 O

4 1 Intercalation chemistry of graphitel] O O O

5 1 Precise production of nano-particles using microreactor technology O O
Femtosecond laser induced micro/nano structures and their applications] O

6 1 .

7 1 Dimensional control in magnetic materialsd O O O

8 1 Monitoring and control of micro-chemical plantsC O O 0O O

9 1 Dimension and morphology control of molecular assembliesd O O O

10 1 Design of active nanostructures for solid catalystsCl O O [

11 1 Control of particlemotion in gasesd O O O

gobobooboobooboobooboob

gobooboobooobogooobgooo
gobobooboobgoobobooobooboobobbobooboobooobobo
oooooo(ooooo)oo

000 URLO

0000 (0Doo00ooo)oooooooo 2000000000

184



gogoboooooogn

10H404

oooobouooood

Molecular Function and Composite-Assembly Function

000000010H404 ODOOO0O0ODOOOOODOOOOD DODOOoOoOoooOooo

0000000 100 00D00OD0A2-302 0000015 00000000 DOobDOoboobooDoo

goooogoo

goboob ooooboobooobobooboomoboobooboboooboboobomooobooo

googoooooboo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooobgoobooboobooboobooboobobooboobuooboobooboobo

goboobooboobooboboboobooobooboobon

gooobooobooboobobboobooboobooooboboboboobooboobooboboo
gboooboooboobobooboobo booboobobooboobooboboo

ggogooood

g

goood

goooobgooog
ooooooon

ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon
gooobooboboobooboom

ooooboobo
oooobooobo
gooogo

gbooboobobboobooboobooboobooboobo bo
ooooboobobobobooboobooboboboobooobooob
O0oobboobooobooboobobobooboobooboobon
0l0dbOoobo0ooobooogboOoboooboOoboooobooo
oooooOolb@ ooobooooboboooooboooood

goooobooobo
oooobog

goooboobobobobooboobooboooobonm

noooooogn
goooobooobo
g

nOoo0Do00oooobooboobooobooobooboboboobooobo
goooboobobobobooboobooboobooboobooob
gbooooboobon

ooooboobo
oooobooobo

ooooboobobobobooboobooboboboobooobooob
ooooooboobooboboobooobooboboooboobo

g oboooboboooboobooobobm

ogoooobogoooo gboooboobobobobooboobooobooboobooobooon
goooog ooooooooooboom

goooooon

gobobmooboobobbo bobboob ooboobooobuoo oobo

ggogobbobooooobbbuooooboboboooooboboooobooboo

oooooo(ooooo)oo

000 URLOO

0000 (00000000 )Y0D0D0D0D0D0D000000000000000000Do0oooooooo
gooobooboobobooboobooboboobooboobobooboobooboboo

O

185



gogooooboogd

10H407

goooooddodooon
Physical Chemistry and Analytical Techniques of Complex Systems

O00O000010H407 OOODOOOOOOOOOOOOOO DOODOOOOOOOO0OO0 DOoOooooosoono
O0000A2-304 JO00O0ODO15 00000000 ODDOOOOOO0O0OODO DOoOoOoOoooDOOo
gboboobooobbbobobobmobbooomoboboobboboomogoooooboooobomo
oobooobooooo,
uboboobodobobobooooboboooooboobobobooboboboboboboobOobobon
ugbobooobooboboboooobobobooooboooboobobooobooboboboboooboboboon
god

bobooooOoobOoobOo0ooOoobOOo0ooOooOOoobOOoOoDbOoOonn
gbobooooboobobobooboobobooboooobooboboboooboboboboboboobobobon
gboobooooobobo

oooooooon

od oood
gbooogooooo gboboooooboboboooobobobuooooboboboooo
O ooo
gboobooooo gbobooooboboboobooobobobooooboboboooo
ooboo 0000000 100000ooooooo0ooooooooboooo

gbooboooooo
gbooogooooo

oobooobooboooboooooobooobooobooooooooooonoo
ooobooooooon

od

gboobooooo gbobooooboboboobooobobobooooboboboooo
O oobooboooo

gboooooo OO00000ooooo0o0oooooocooOooooooooOo XARSO
XAFSO O oobooooooood

oobooooooo

tboboooooboboboobooobobobooboooboboobooo
go

oobooboooo
O

boboooobobobobooobobobobooobobobooo
gbobooooboboboooobobobooooboboboooo
ooboobooooobooooooooboooboooDn

oobooooboooo
od

gboboooooboboboobooobobobooooboboboooo
gboboooooboboboooobobobuooooboboboooo
ooboooboooon

gboobooooo
ooboo

gbobooooboboboobooobobobooooboboboooo
oo

oobooooboooo

bobooooboboboboooboboboboooboboboooo
oboboooobobobobooboobobobooo

gboobooooaoo
goooboooo

gboboooooboboboboooboboboboooboboboooa
obobooooobon

ooooo
gogoogn

ooooobOoO0oboOoboOoooOoooOoobogooooooooo

oooooo(ooooo)oo

000 URLDO

0000 (0D0o0o0o0oOo)o0o0oo0oo0U0 600U OUILODUILDDOU 6GOOUILOOIDOODDOO
ooboooooooboooon

186



gogoboooooogn

10H409

Ooodoouoodoodno
Frontiersin the Field of Chemical Biology and Biological Chemistry

000000010H409 ODOOO0O0OO0OOOO0ODOOOODO oOopooooooogooo
0000000500 DOO00OO0A2302 0000015 00000000 ODOoOoOOoOooogooo
gooooboob oboob obooooboboobooomoobob oo oboboooooo,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
goo

goobobooobooobooboboboobooboobooboboobooboobobboboobDOon
goooogon

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gboooboooboboo

ggoooooog

oo oo goood
106 00 V190 O
Oooooooo gboooboobobboboobuoobooboobooboooboooon
gooooooo 1 googog
oogno

goooooooo

gooooooboon
goooboooboobooboobooboobon
oooooo(ooooo)oo

000 URLO

0000 (00000000 )0000000000 2800000000000 OKULASISsOOOOOOO
ooMOODOOOOoOooOooOOoOoooobOOoooooDOoboooobobOOooboDOoboooooboobooo

187



gogooooboogd

10H415

gooood
Advances in Rechargeable Batteries

00O00o0O0010H415 00000000000 DOoO00O0DO oopooooooogoo
0000000200 ODOO0OO0OA2303 0000015 0000000 OODooOoOoOooO
goooobooobo boobo booboboboboobooboo,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gbooobooboooobooboobooboboboboobooboobobobo

ggogoboobooooobobbooooobboooooboboboooa
ggoobobooooobobuooooobbooooobobboooooboog

gooooooboo

oo oo goood
gboooboobobboboobuoobooboobooboooboooon
ooooogon oo
googog
oooobooobo a0 oooobooboboboboobooboobobobobooobooob
gogono goooboobooboboobooboobooo

gboooboobobboboobuoobooboobooboooboooon
oo gooobooboboboboobuooboooobooboobooon

oooobooobo

JoHn ooooog
goooboobobboboobooboobobobooboooboob

goooogooobo goooboobobboboobuooboobobbooboobooob

gooogo I gboooboobobboboobuoobooboobooboooboooon
gogno

oooobooobo oooobooboboboboobooboobobobobooobooob

goooo I googoo

googn

goooboooboobooboooboobo
gooboboobooboooobooboobuoobobboboooboobon
oooooo(ooooo)oo

000 URLO

0000 (00000000 )00000o0oo0O0 29000000000

188



gogoboooooogn

10H418

oooogo
Integrated Chemical Synthesis

000o0oO0O0O010H418 JODOOoOOoOooOoOooooogooo
0000o0o00d0oDOo000oDoOO00O0oDoOO00n0 DO00DoOO0O0 boOoOooA2303 0000015
gooobooob obobobobo bobobooboo

gobob oobobooboobuoobobobobooboobo
gbooobooboobooooboo

goboobooobooboooobooboobuooboboboboobooboobobobooboobon
gooobogoobooboboooboobooboboboobooboobobDboobDoobooboDbbo
gooobooobooboboobooboobobobobooboobobboobooboobobobo
gooobooobooobooobooo

gobooboooboobooooobooonb

goooboooboobooboboobooboobooboboobooboobobbooboobOon
googooog

googoooooboo

g guo goood

oo

oooooo
gogo
oooobooobo
oooooooo
goooog
oooobooobo
g
ogoooobogoooo
g
oooobooobo 1
oo

gbooooooo 1

goooooon
gobooooobooobooo
gooooo
oooooo(ooooo)oo
000 URLO

o000 (0Dooooooo)o

189



gogooooboogd

10H420

ogooodood
Integrated Chemical Processes

0000000d10H420 OO OO0O0O0OOOO0ODOOOO0ODO OOoDoDooOoOooooooo
0000000200 ODOOOOA2302 0000015 00000000 ODOOoOOODO
goooogooo
gooob obooboobooboobooboobooboo
gboooboobooboobod
goboobooobooboooobooboobuooboboboboobooboobobobooboobon
goooboooboobobboboooboooboobuooobooo
goobobooobooboobobooboobooboboooboobobobobDoobooboobobo
oo
goobobooobooobooboboboobooboobooboboobooboobobboboobDOon
gooobooboobobooboobooboboobooboobobooboobooboboo
gooobooboobobooboobooboboobooboobobooboobooobooboo
googoooooboo
g guo goood
ooooboobobbooboooboobooomoboobooo
1 obooobooboboboboobuooboobobobooboooboooon

goooobgooog

I gboooboobooboboobooboon
goooobooobo gboooboobobobobooboobooobooboobooboon
oooobooon 2 ooooboobobobobooboobooboboboobooobooob
oo ooooboooboobon
goooboobobobobooboobooboobooboobooob
ogoooobogoooo gboooboobobobobooboobooobooboobooobooon
gboooobgo ! gboooboobobobobooboobooobooboobooboon
oooobooboobobboobooobon
obooobooboboboboobuooboobobobooboooboooon
Qoooooon 3 goooboobobobobooboobooboobooboobooob
gbooobooboboboobooboobooboobooboooon
g
oooobooobo ooooboobobobobooboobooboboboobooobooob
gpogno 2 gboooboobobboboobuoobooboobooobooon
ogoooobogoooo gboooboobobobobooboobooobooboobooobooon
gboooobgo 2 gboogbooooboobon

goboobooboobooboobooboob

goooboooooobgooboono
goobobooobooboobobboobooobooboobobobo0obDooboobobDbobDoOobLOon
goooboooboobobobooboooboobooboboooboobo
oooooo(ooooo)oo

000 URLO

0000 (00000000 )0000000KULASISOOOOOOO0O0O0O

KULAS SOOOOOOOOOooooooooooo

190



gogoboooooogn

10H817

Microbiology and Biotechnology
Microbiology and Biotechnology

0O00oooOoOgi1oH8ly DOOO0O0OOO0OO0ODOOOO0ODO oOoooooooogooo
0000000200 ODOOOOA2308 0000015 00000000 ODOOoOOODO
goooogooo

goobob ooooboobooboobobobobooboobobboboobooboooboooboo

goboooboooboobooboobooboobuoobooboboobooboobobbooboobOoon
gooobdoobooboobooboobooobooboobuoobooboboobooboobooboo
gooobogoobooboboooboobooboboboobooboobobDboobDoobooboDbbo
ooobobooobooobooboobooboo

o0o0ooO0ob0o0ooOOobO0obOoooOobooogboecbU0bObOUOD40DO0ODDODO

goobobooobooobooboboboobooboobooboboobooboobobboboobDOon
gooobooboobobooboobooboboobooboobobooboobooboboo
gooobooobgoobooboobooboobooboobobooboobuooboobooboobo

googoooooboo

g guo goood
oo 1 ooooboobobooboobooboboooboobo
goooboobobobobooboobooboobooboobooob
oooobooobo 3
gooooboooog
o0odob0o0o0ooOobOo0 pHOODODOODODODODODODODO
googoobogooog 2
oooobooboboboboo
gpoooogon 2 gboooboobooboboobooboobooo
gogo 2 gboooboobobooboobooboobooboon
oo 1 ooooboobobooobooo
googon
googooo
googooo

oooooo(ooooo)oo
000 URLO

o000 (Dooooooo)o

191



gogooooboogd

10H421
00000000000 & O00ODOODOOCODODO O O

Design of Green Chemical Processing

000000010H421 00000 O0DO0O0OO0OO0DO0OO0DODDO DOOoDOoooOoooao

JodoooD 100 O00D0O0A2306 0000015 0000000 O0DOOOOd
ooooooood gooob bodooooooboooooooo
O0o0o0oodoooooooodooooooboooooooo oo oooooooon
0ooooooooooobodoooooob oo oo oooooooon
0oooodoooooobodoodooob oo oo oboooooooon
Oo0o0oomoboooooooooboooooooooooooooooooooooooooooooao
Oo0o00oodoooooobooooooooobooooooooboooooooooboooooooon
oooooooooooon
JodddoooODOO000d0obDoObO0o00odooDbOo00o0oooDOoOo000ODD 1IoOoODoDbOoOoOoOad
OA+DJAOBOCODODFOOODOOODODOODOOODOODODODODOODOODDODOODODOOn
goddoobooboooouoobooooouoooooooooobooooooooooooooon
Oo0o00oodoooooobooooooooobooooooooboooooooooboooooooon
O0o0o00ooooooooboooooooooboooooooooooa

ogoooooooao

oo oo goood
01000 30 goooobogooo
Qoooooooo 3 goooboobobboboobuooboobobbooboobooob
gboooboobobboboobuoobooboobooboooboooon
I gbooobuooboobgoooooboo
oooooooboobon
04000 60 goooboobobbooboobooboboobooboobon
ooogoooon 3 goooboobobboboobuooboobobbooboobooob
go gboooboobobboboobuoobooboobooboooboooon
gbooobooboobgn
ooooboooboobobooo
O7000 110 goooboobobboboobooboobobobooboooboob
ooogoooon 5 goooboobobboboobuooboobobbooboobooob
go gboooboobobboboobuoobooboobooboooboooon
gbooobuooboobgoooooboo
oo 20 ooooboooboobobobobooboooboobooboboobooo
goooogn ! gbooobooboobobobooboobooobon

ggoobbobobodoooooobbooooboboooa
gobooboooboooopoobooon

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gboooboobooobobooobooboon

oooooo(ooooo)oo
000 URLDO
0000 (00000000 )Y oo0oo0ooOo 28000000

192



gogoboooooogn

10H424

gooooddn
Environmental-friendly Technology for Sound Material Cycle

0000o0O0o0di10H424 OO0 0O000OOO0O00DOO0O0O0ODO oOoooooooogooo
0000000 300 Dooooc1-192 00ooo15 00000000 ooobooogo
gooooooboo

goooob ooboooboooboooboobo ,boob ,ob0b0o ,0b00b 0000 ,0000

goboooboooboobooboobooboobuoobooboboobooboobobbooboobOoon
gooobdoobooboobooboobooobooboobuoobooboboobooboobooboo
gooobogoobooboboooboobooboboboobooboobobDboobDoobooboDbbo
goooboooboboboobooonb

goobobooobooboobobooobooboobobooboobobobobDoobDOon

goobobooobooobooboboboobooboobooboboobooboobobboboobDOon
gooobooobooboobog

gooooooboo

g guo goood
ooooboobobobobooboobooboboboobooobooob
oooobooobo ooooboobobobobooboobooboboboobooobooob
gpogno > obooobooboboboboobuooboobobobooboooboooon

gbooobgooboboboboobooboooobooboon
gboooboobobobobooboobooobooboobooboon
3 ooooboobobobobooboobooboboboobooobooob
ooooboooboobon
goooboobobobobooboobooboobooboobooob
3 gboooboobobobobooboobooobooboobooobooon
gboogbooooboobon

goooogooobo
god

oooobooobo
g

goboobooboobooboobooboob
goboobooobooobogon

gooooo

oooooo(ooooo)oo

000 URLO

0000 (0Dooooooo)yooooooo 20000000

193



gogooooboogd

10H459

gooooddn
Experimental Integrated Chemical Systems

000000010H45 00 DOOoO00ooo0oooo0ddn0 oooooooooooono ogoooodg
ooo0obOU0oBOOODOODODOOOODOODO DObDOoOis
goobobooobmoobobobobooboobooboboobo0o™ oobooboobooob
gooooooboo

gobob ooboobooboobuooboboboboobooonbo
gboooboobooboboooboo

goooooobooobgn

gooobooobooboboo

gooobooobooboobooo

gboooboooboobgn
gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooOooOoOoO0OoOO0O0OO0OO0C00O0O0O0O0O0O00U0O0O0O0O0OOOOOODOOODODOODOOOCED)
gooobooobobooobooonb
goobobooobooobooboboboobooboobooboboooboobooboboo
goobobooobooobooboboboboooboobooboboboobooboobobDboboDoobDOon
goooboobooboboobooboobobboobooboobobbooboobooboboo
godooooo0oboooOoUooooUUoDooo CcPRDO0ODOOUOUODOOUOODOOOUOODOOOODO
ooooooOoooooOoOoDoo cPRODOOODOOOODOOOUObOODOOODODOO

gooooboooobo

oo oo goood
goooboobobboboobooboobobobooboooboob
ooogoooon 3 goooboobobbooboobooboboobooboobon
goooboobobbobooboobgooobooobooo
ooooboobo oooobooboboboboooboooboobobobooboooboooob
a 3 ooooboobobboobooboobobooboobooboo
goooboobobboboobuooboobobbooboobooob
ogooooooo 3 gboooboobobboboobuoobooboobooboooboooon

gooobgoobon
oooobooboboboboobooboobobobobooobooob

cCPRDOOO0ODO 3 gOoOdoOooOcCcFoOO000pDoOOooopooooooooooooooo
gogd gOo0d0oooOdOooooOoUoockbOOoO00OoooOooooooooo
googog

googbooobooboboobuooboobooboonbg

gooooo

goboboobgoooboobooboobooboobobooboobooobobo
oooooo(ooooo)oo

000 URLO

000D (0oo00ooo)0400000000000D0O0000DOOO00O0O0ODO0DOODOO0ODOOO
0000000000 0D0O KULASISOOODOOOoOooooo

194



gogoboooooogn

10wW432

goodoodooooogood
Laboratory and Exercise on Materials Engineering and Chemistry |

oooooogoiow43z 0000000000 10 OOO00O0OOO0O00DOO0OO0 ODOOO0 ogooo
0dooo200000000 ODOoO0ODOOOO0ODOO ODbooOoOooDooo
gooob oboooboooobooob,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
gooobooobgoobgoooboobooboobooboooboboobooboobooboboobo

goboboooboobooboobooboobuoobuooobo
gooooo

ggoooooog

oo oo goood

googon

googooo

googooo
oooooo(ooooo)oo
000 URLO

o000 (Dooooooo)yooooo
gbooobgooooboobooon

195



gogooooboogd

10wW433

goodoodooooogood
Laboratory and Exercise on Materials Engineering and Chemistry O O

oodoooooiow43ds 000oooo0ddn0D 10 oodoooo00oooo ODoodOo ogooo
0d0dpo0200000000 OOOODOOORTOUO ODOOODOOOOO
gooob oboooboooobooob,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
gooobooobgoobgoooboobooboobooboooboboobooboobooboboobo

goboboooboobooboobooboobuoobuooobo
gooooo

ggoooooog

oo oo goood

googon

googooo

googooo
oooooo(ooooo)oo
000 URLO

o000 (Dooooooo)yooooo
gbooobgooooboobooon

196



gogoboooooogn

10w434

goodoodooooogood
Laboratory and Exercise on Materials Engineering and Chemistry 111

odoooogoiow434 0000000000 20 O0OO00OOOOO0ODOOO ODOOOO DOOooo
0dooo200000000 ODOoO0ODOOOO0ODOO ODbooOoOooDooo
gooob oboooboooobooob,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
gooobooobgoobgoooboobooboobooboooboboobooboobooboboobo

goboboooboobooboobooboobuoobuooobo
gooooo

ggoooooog

oo oo goood

googon

googooo

googooo
oooooo(ooooo)oo
000 URLO

0000 (00000000 )YD0D0D000000DO00ooooooo
gbooobgooooboobooon

197



gogooooboogd

10wW435

goodoodooooogood
Laboratory and Exercise on Materials Engineering and Chemistry 1V

00oooogoi1ow43ss 000000o0o00d0O 20 0OOoO0O0OOO0O00ODOOO0 ODOOO0O DOoOooo
0dooo200000000 ODOoO0ODOOOO0ODOO ODbooOoOooDooo
gooob oboooboooobooob,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
gooobooobgoobgoooboobooboobooboooboboobooboobooboboobo

goboboooboobooboobooboobuoobuooobo
gooooo

ggoooooog

oo oo goood

googon

googooo

googooo
oooooo(ooooo)oo
000 URLO

0000 (00000000 )YD0D0D000000DO00ooooooo
gbooobgooooboobooon

198



gogoboooooogn

10wW437

Ooodoodoodoodo
Advanced Seminar on Materials Engineering and Chemistry |

oooooogoiow43r 00OO0O00ODOOO0OODOO ODDODOOOO0ODOOOO00ODO OODoOOo boogoog
oooobol0o0o0o0oo4dob DooboOobOoUooOU0bDOobOO0U0oDO0obUo0O0OUDbD0O Doboobobooo
gooob oboooboooobooob,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gbooobooboobobbooboobooboooboboon

ggooboboboooooboobboooooboobooooon
ggogobbobooooobbbooooooo

gooooooboo

oo oo goood

googn

googooo

gooooo
oooooo(ooooo)oo
000 URLO

0000 (00000000 )YO0000000000000000oO00oooooooo
gboooboooobooboon

199



gogooooboogd

10wW438

Ooodoodoodoodo
Advanced Seminar on Materials Engineering and Chemistry |1

oooooooiow43ss 00000 DOO0OO0ODOO ODDODOOOO0ODOOOO00ODO OODoOOo boogo
ooooo0loboOo0o0o0bO0 oOooobOobOOoUooOOobOOoUob00bDO0bOoUobO0OD booogobooboo
gooob oboooboooobooob,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gbooobooboobobbooboobooboooboboon

ggooboboboooooboobboooooboobooooon
ggogobbobooooobbbooooooo

gooooooboo

oo oo goood

googn

googooo

gooooo
oooooo(ooooo)oo
000 URLO

0000 (00000000 )YO0000000000000000oO00oooooooo
gboooboooobooboon

200



gogoboooooogn

10wW439

Ooodoodoodoodo
Advanced Seminar on Materials Engineering and Chemistry 111

odoooooiow4lg 00000DOOoO00O0DOO ODoDooOoOoooo0O0D ooooo boogog
oooobol0o0o0o0oo4dob DooboOobOoUooOU0bDOobOO0U0oDO0obUo0O0OUDbD0O Doboobobooo
gooob oboooboooobooob,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gbooobooboobobbooboobooboooboboon

ggooboboboooooboobboooooboobooooon
ggogobbobooooobbbooooooo

gooooooboo

oo oo goood

googn

googooo

gooooo
oooooo(ooooo)oo
000 URLO

0000 (00000000 )YO0000000000000000oO00oooooooo
gboooboooobooboon

201



gogooooboogd

10wW440

Ooodoodoodoodo
Advanced Seminar on Materials Engineering and Chemistry 1V

gdoooooiow440 D000 0ODOOO0OO0ODOO ODDOOOoO0O0ODOOO000DO oOoDoo boogo
oooobol0o0o0o0oo4dob DooboOobOoUooOU0bDOobOO0U0oDO0obUo0O0OUDbD0O Doboobobooo
gooob oboooboooobooob,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gbooobooboobobbooboobooboooboboon

ggooboboboooooboobboooooboobooooon
ggogobbobooooobbbooooooo

gooooooboo

oo oo goood

googn

googooo

gooooo
oooooo(ooooo)oo
000 URLO

0000 (00000000 )YO0000000000000000oO00oooooooo
gboooboooobooboon

202



gogoboooooogn

10w441

Ooodoodoodoodo
Advanced Seminar on Materials Engineering and Chemistry V

gooooogoiow4l 00000Doo0o0oDOo0 ODoooooooo0O0D ooooo boogd
oooobol0o0o0o0oo4dob DooboOobOoUooOU0bDOobOO0U0oDO0obUo0O0OUDbD0O Doboobobooo
gooob oboooboooobooob,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gbooobooboobobbooboobooboooboboon

ggooboboboooooboobboooooboobooooon
ggogobbobooooobbbooooooo

gooooooboo

oo oo goood

googn

googooo

gooooo
oooooo(ooooo)oo
000 URLO

0000 (00000000 )YO0000000000000000oO00oooooooo
gboooboooobooboon

203



gogooooboogd

10w442

Ooodoodoodoodo
Advanced Seminar on Materials Engineering and Chemistry VI

gooooogoiow4 D0OO000ODOOO000ODOO ODDODOoOO0O0ODOOO0o00DO oOoDooo boogo
gooob 0oboobob oboobobooboooboobobobobo0ob Dobobooboo
gooob oboooboooobooob,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gbooobooboobobbooboobooboooboboon

ggooboboboooooboobboooooboobooooon
ggogobbobooooobbbooooooo

gooooooboo

oo oo goood

googn

googooo

gooooo
oooooo(ooooo)oo
000 URLO

0000 (00000000 )YO0000000000000000oO00oooooooo
gboooboooobooboon

204



gogoboooooogn

10H009

Chemical Reaction Engineering, Adv.
Chemical Reaction Engineering, Adv.0 English lecture

00O000O0010H009 DO OO0O0O0OOO00O0ODOOOO0D Oopooooooogooo
0000000200 ODOOO0OA23056 0000015 0000000 O0O0O0OO0O0 oooooOod
gooob oooboobooboobooboboobooboobobbobooboobooo
godooooo0oooOoUo0obooOo0OopooUOUoOoooOUOooOooOoUocevbOoOoUdUOoOoODOOUObDOOOO
goooboobooboboobooboobobboobooboobobooboobooobooboo
gbooobooboooobooboob
gooobooobooobooboobooobooboobobooobooboobobooobDoobooo
goobooooboobooboboobooboobobooboobobobobooobDOoon
gooooooboo

0o 00 oooo
000000 ()0 000000000000000000000000000000000
00000000 ' Loooooooooooooooooooooooooooo
000000 (20

000 ThideDDOOOODOODODOOOODOODODOOODODOODODODOODOOODO
gboobgooboboobooboooboboo

goooogoooba 1
goooogooobo

gooobooboboboboobuooboooobooboobooon
2 oooobooboboboboooboooboobobobooboooboooob
ooooboooboobo

0ooooo (3)0
ooooooo

0Oooo0oo (40

googoobogooog gboooboobobboboobuoobooboobooboooboooon

goooobgooog ! gboooboobobooboobgooooobooboobooobo

ooooboobo

goooogoooba goooboobobboboobooboobobobooboooboob

goooogn ! googboobobooboobuoboboboooboobo
cooooogoocvboooooooOooooooobocevbooooO

cvD OO 2 oooobooboboboboooboooboobobobooboooboooob

ooooboobobboobooobooo
goooboobobboboobuooboobobbooboobooob

oooo @ooo 5 0o0o0d0ooobo0obOobOboooooooobOo l1oooooooon
oo0ooooo 0000000 DAEMO Distributed Activation Energy ModelD O O 0O 0O O
aoon

Grain Modeld Random-PoreModel OO0 0000000000 OOODO
goooboobobboboobuooboobobbooboobooob
googo

0000 (OO0
oooo

goboboooboobooooboooboobo

gooooo
goboogbooboobobooooooboobobobobooboobobo
oooooo(ooooo)oo

000 URLO

0000 (0D0Do000oo)0oDoooooooOo 280000000000

205



gogooooboogd

10H003

Advanced Topicsin Transport Phenomena
Advanced Topicsin Transport Phenomenad English lecturel

0000000 10HOO3 DO OO0 O0oOooooooodnD oooooooooood
0000000400 0OD0OODOA230 0000015 00000000 oODODODOOoOO
gooooooo

00000 000000000 Department of Chemical Engineering, Professor, Ryoichi Y amamoto

000000000 O After genera introductions on the flow properties (Rheology) of polymeric liquids as typical
examples of non-Newtonian fluids, the relationship (known as the constitutive egquation) between strain rate and
stressis explained. In addition to classical phenomenological approaches, molecular approaches based on
statistical mechanics will be taught in this course. To thisend, basic lectureson “ Langevin Equation”

“ Hydrodynamic Interaction” , and“ Linear Response Theory” will also be given.

0000000000000 0OOOAnswersto several questions and exercises, which will be given during the
course, are used to judge.

0000 OO To understand strength and weakness of both phenomenological and molecular approaches to
formulate general behaviors of non-Newtonian fluids mathematically as forms of constitutive equations. Also to
learn mathematical and physical methodol ogies necessarily to achieve this.

ggogooood

00 o0 gooo
Shedding lights on the nature of polymeric liquids in comparisons with simple
- Polymeric Liquids/ 6 Newtonian liquids. Various formulations on the characteristic behaviors of
Rheology polymeric liquids based on both empirical and molecular approaches are
lectured.
- Stochastic Process / 3 To deal with Brownian motions of particlesin solvents, alecture on Langevin
Langevin Equation equation is given after some basic tutorials on stochastic process.
- Green Function / To deal with motions of interacting particlesin solvents, alecture on the
Hydrodynamic 2 hydrodynamic interaction is given after some basic tutorials on Green function
Interaction and Poisson equation.
Understanding 1
Check

0 000 O Transport Phenomena 2nd Ed., Bird, Stewart, Lightfoot, (Wiley)

0000 0O 0O Introduction to Polymer Physics, Doi, (Oxford) Theory of Simple Liquids 4th Ed., Hansen,
McDonald, (Academic Press) Colloidal Dispersions, Russel, Saville, and Schowlter, (Cambridge)

00000 O Under graduate level basic knowledge on“ Fluid Mechanics/ Transport Phenomena” and basic
mathematicsincluding “ Vector Analyses’ arerequired.
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Unit 1: Giving Y our
Opinion

Discussion Focus/ Key points Language Focus 1; Active Listening, Hesitating
Practive Language Focus 2: Opiniong/suggestion Putting them together.
Discussion and Simulations. Debate Question of the Week 1

Unit 2: Explaining

Discussion Focus/ Key points Topic Sentence, Primary Sentence,
Debatable/No-debatabl e Practice Primary Supporting Sentence Practice

2
Y our Opinion Connecting Words & Practice Discussion and Simulation. Debate Question of
the Week 2
i . Discussion Focus/ Key points Secondary Supporting Sentence Devel oping and
Unit 3: Organizing ] ) ) ] ] ]
o 2 Argument Practice Putting them together. Discussion and Simulations. Debate
Y our Opinion .
Question of the Week 3
Unit 4: Discussion Focug/ Key points Interrupting, Interrupting Practice Refuting
Interrupting/Refuting 2 Opinions, Refutation Practice Discussion and Simulations. Debate Question of
Opinions the Week 4
i . Discussion Focus/ Key points Persuading Language, Making Proposals
Unit 5:Challenging i i ) ) i i )
Support 2 Practice Speaking Practice Challenging and Defending L anguage Discussion
or
PP and Simulations. Debate Question of the Week 5
Urit 6 Discussion Focus/ Key points Persuasive Language Delivery Focus:
nit 6:
2 Word/Sentence Stress. Intonation Discussion and Simulations. Debate

Delivery/Performance

Question of the Week 6
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Additionally, students will submit five reports during the course on given engineering
economy subjects. Also, required are the five lab participations (ca.60 min/each) for
each student. Additionally, three exercise sessions (ca.60 min/each), where use of
Ms-Excel will be practiced for solving various engineering economy tasks, should be
compl eted

0 0O O O O Engineering Economy 15th ed. William G. Sullivan (2011)
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. 4/8 Theintroduction to the course and preliminary knowledge about the engineering project
Introduction to the course 1 ) ]
management will be given. (All)
Project Management 4/151 (Lintuluoto)
Project management 4/22 11 (Lintuluoto)
5/6
Management of abroad ) ) . . ) .
dispatched oroiect 1 Through an abroad dispatched project of Graduate School of Engineering, Kyoto University, the
i spatcl roj
* Prol development and management of the project in University will be given.(Mizuno)
TBA 5/13
Leadership Skills 5/20 | (Tanaka)
Leadership Skills 1 5/27 11 (Tanaka)
Risk Identification and o
) 1 6/3 | (Nishi)
Assessment for Engineers
6/1011
. o Products failure potentially causes serious economic and human damages. This lecture firstly
Risk Identification and . : : . . .
. 1 overviews some mechanisms of failure, and introduces actual examples of failure accidents and
Assessment for Engineers . . . . L
their costs. And then, damage-tol erance-design methodology in which remaining life and
inspection intervals are quantified through fracture mechanics analysesis explained. (Matsumoto)
Design and design .
- 1 6/17 | (Takatori)
thinking
Design and design .
- 1 6/24 11 (Takatori)
thinking
ecial Lecture from
= 1 7/1
Industry
ecial Lecture from
= 1 7/8
Industry
ecial Lecture from
P 1 7115
Industry
Review of the course 1 7/22 Review of the course

gobooooboooooboobooon

gooooo

gobooooboooobooooooboooboono

oooooo(ooooo)oo

o0 urLOGLOOOOOOOOOOOOODOOODOO

0000 (0oo0o0oo00)y§oooUooO0oOoooO00oO0oO0O00DO0O00DO000DOO00DODO0O0DODO0O0DODOO0DODOOOOO
ooboooooboooooooobooooOooOoooOoOooOoOoOoOoboOoOoOobOOo0obOObOOoUObOOO0DOOOOOObOOobOOOoOobOOOoOo

ooo0 Oooooooooo

226



gogoboooooogn

10i048
gobgobuoobtoobuoboboobouooboboon

Engineering Project Management 00 O English lecture

000000010048 D000 0O0DOODUO0OODOD DODOODOO0ODOOOO0OO0O0 OOO0OOoOO00O 500
go0oooBOODOOO 20000 ODOODO1
ggooboobooooobobboooobobobooooobboboo0UbD booooobobo
gogoooooo

00000 oodooooooeLOoooooooooooooooooooooooooooooooonoa

gbooobooboobobboobooboobooo
oooooobo0ooobOOooo@moooobooOooDOOobOO00 IDbooooDOoboooobooo
goooboobooboobooboobooboboobooboobobooboobooboboo
goooboobooboboobooboobobboobooboobobooboobooobooboo
gbooobooboobgooobooo
goobooboobgooboobooobooboobobooboobobobobooboon
gooobooobooboobobbooboobooboobobooboobuoobobboboobDOon
goooboobooboobooboobooboboobooboobobooboobooboboo
gooooooboo
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Introduction to Engineering Project Management

Guidance 1 L ecture on tools for the Engineering Project Management
Practice

Practicel 2 Each student practices the tools for the Engineering Project Management
Each project team may freely schedul e the group works within given time

Group work | 2 frame. In additionto“ Intermediate discussion” sessions, the course
instructors are available if any such need is required.

Presentation | &

Intermediate 1 Each project team has a presentation

discussion |

Group work |1 2

Intermediate

discussion Il 1

Group work 111 2

Presentation |1 1

Final discussion
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00000 000000000 Department of Chemical Engineering, Professor, Ryoichi Y amamoto

000000000 O After genera introductions on the flow properties (Rheology) of polymeric liquids as typical
examples of non-Newtonian fluids, the relationship (known as the constitutive egquation) between strain rate and
stressis explained. In addition to classical phenomenological approaches, molecular approaches based on
statistical mechanics will be taught in this course. To thisend, basic lectureson “ Langevin Equation”

“ Hydrodynamic Interaction” , and“ Linear Response Theory” will also be given.

0000000000000 0OOOAnswersto several questions and exercises, which will be given during the
course, are used to judge.

0000 OO To understand strength and weakness of both phenomenological and molecular approaches to
formulate general behaviors of non-Newtonian fluids mathematically as forms of constitutive equations. Also to
learn mathematical and physical methodol ogies necessarily to achieve this.

ggogooood

00 o0 gooo
Shedding lights on the nature of polymeric liquids in comparisons with simple
- Polymeric Liquids/ 6 Newtonian liquids. Various formulations on the characteristic behaviors of
Rheology polymeric liquids based on both empirical and molecular approaches are
lectured.
- Stochastic Process / 3 To deal with Brownian motions of particlesin solvents, alecture on Langevin
Langevin Equation equation is given after some basic tutorials on stochastic process.
- Green Function / To deal with motions of interacting particlesin solvents, alecture on the
Hydrodynamic 2 hydrodynamic interaction is given after some basic tutorials on Green function
Interaction and Poisson equation.
Understanding 1
Check

0 000 O Transport Phenomena 2nd Ed., Bird, Stewart, Lightfoot, (Wiley)

0000 0O 0O Introduction to Polymer Physics, Doi, (Oxford) Theory of Simple Liquids 4th Ed., Hansen,
McDonald, (Academic Press) Colloidal Dispersions, Russel, Saville, and Schowlter, (Cambridge)

00000 O Under graduate level basic knowledge on“ Fluid Mechanics/ Transport Phenomena” and basic
mathematicsincluding “ Vector Analyses’ arerequired.
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Additionally, students will submit five reports during the course on given engineering
economy subjects. Also, required are the five lab participations (ca.60 min/each) for
each student. Additionally, three exercise sessions (ca.60 min/each), where use of
Ms-Excel will be practiced for solving various engineering economy tasks, should be
compl eted

0 0O O O O Engineering Economy 15th ed. William G. Sullivan (2011)
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. 4/8 Theintroduction to the course and preliminary knowledge about the engineering project
Introduction to the course 1 ) ]
management will be given. (All)
Project Management 4/151 (Lintuluoto)
Project management 4/22 11 (Lintuluoto)
5/6
Management of abroad ) ) . . ) .
dispatched oroiect 1 Through an abroad dispatched project of Graduate School of Engineering, Kyoto University, the
i spatcl roj
* Prol development and management of the project in University will be given.(Mizuno)
TBA 5/13
Leadership Skills 5/20 | (Tanaka)
Leadership Skills 1 5/27 11 (Tanaka)
Risk Identification and o
) 1 6/3 | (Nishi)
Assessment for Engineers
6/1011
. o Products failure potentially causes serious economic and human damages. This lecture firstly
Risk Identification and . : : . . .
. 1 overviews some mechanisms of failure, and introduces actual examples of failure accidents and
Assessment for Engineers . . . . L
their costs. And then, damage-tol erance-design methodology in which remaining life and
inspection intervals are quantified through fracture mechanics analysesis explained. (Matsumoto)
Design and design .
- 1 6/17 | (Takatori)
thinking
Design and design .
- 1 6/24 11 (Takatori)
thinking
ecial Lecture from
= 1 7/1
Industry
ecial Lecture from
= 1 7/8
Industry
ecial Lecture from
P 1 7115
Industry
Review of the course 1 7/22 Review of the course
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Introduction to Engineering Project Management

Guidance 1 L ecture on tools for the Engineering Project Management
Practice

Practicel 2 Each student practices the tools for the Engineering Project Management
Each project team may freely schedul e the group works within given time

Group work | 2 frame. In additionto“ Intermediate discussion” sessions, the course
instructors are available if any such need is required.

Presentation | &

Intermediate 1 Each project team has a presentation

discussion |

Group work |1 2

Intermediate

discussion Il 1

Group work 111 2

Presentation |1 1

Final discussion
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