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BN FHRHLEIH s

(Advanced Polymer Chemistry)

HYER ME B /lsamu AKIBA / TRILF—BRILER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
CHW722S (:) (:)
- o F s ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description
FERTR. ERBLTREROES FOBES RTYHICIOVWTHEIT S,

HEAR
M B TUEOYE, LZFLBIZRVARZEEL., TOXEZERT D,
2 EMEYNENFEZEREL, RESBREZURTIMENTENZMBET S,

This lecture explains an fundamental and advanced polymer syntheses, reactions and properties.

The target of this lecture is as follows.

(1) Understanding about conformation of single chain molecule, solution properties of polymers, and structures and properties of polymers in solid
state.

(2) Understanding about principles of characterizations of single chain molecules and condensed phase.

Achievement goals
(1) To acquire knowledge in detail on the physics and chemistry of polymer substances and understand their essence.
(2) To understand the essence of complex materials and to acquire the skill of logical thinking to formulate the optimum solution.

HBE /Textbooks
BELEL
Nothing in particular
SZEREBEFEEICE O) /References ( Available in the library: O )
BELEL
Nothing in particular
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ST IRLEEH

(Advanced Polymer Chemistry)

BB WA /Class schedules and Contents

1. BOTFHODTRE(N) BRESFICEITZETIL

SR TFHEHO D FREQ) HREEUR

B9 FRBYMEQ) Flory-HugginsE &

B TFABRYEQ)LERTOIYIL, BEE, BKE, HTE

SR FRBEYEGR) BREE

SO FREROBEN) NILIREOED FHOLNY
EOTREROBER) RUY—7 LY ROEAEKE, 7OV IVHERE JZ7NEERAOI VO ##
SO FORBBELIRBE(N) S FORERBE. S TF0FRLEE
9. BN TORBBELEZBER) B TOERBE: HTAER

10. WEREDPFOBEEHE

1. SFFOREME() BEMLEE, IEEFIL

12. BDFO/ENEQR) 59 FHRES KU EF ORI MM

13. HELEZRAVEBEMRT()ARE., XBHEL, PHEFHRILOFRE

14, BELZZAVEBERTQ)S D FAR. /L OBERN

15. HELZZAVLEBERITQ)ES FRER., BEHEOBEFNT

© N OAWN

1 Conformation of single chain molecules(1) Statistical Mechanics of Model Chain Molecules

2 Conformation of single chain molecules(2) Excluded Volume Effect

3 Polymer Solution(1) Flory-Huggins Theory

4 Polymer Solution(2) Chemical Potential, Osmotic Pressure, Vapor Pressure, and Phase Equilibrium

5 Polymer Solution(3) Viscosity

6 Structures of Condensed Phase of Polymers(1) Chain Conformation of a Linear Polymer in Bulk

7 Structures of Condensed Phase of Polymers(2) Miscibility of Polymer Blends, Microphase Separation of Block and Graft Copolymers
8 Crystalline and Amorphous Structures (1) Crystalline Structures and Mechanism of Crystallization

9 Crystalline and Amorphous Structures (2) Amorphous Structures

10 Structures and Properties of Network Polymers

11 Viscoelasticity in Polymers (1) Linear Viscoelastic Properties, Mechanical Model

12 Viscoelasticity in Polymers (2) Linear Viscoelasticity in Polymer Solution and Polymer Solid

13 Structural Characterization with Scattering (1) Priciple of Light Scattering, X-ray scattering, and Neutron Scattering

14 Structural Characterization with Scattering (2) Characterizations of Polymer Solution and Polymer Micelle.

15 Structural Characterization with Scattering (3) Characterizations of Polymer in Condensed Phase and Polymer Micelle.

RAESHM D H3E  /Assessment Method

LR— K~ o0& TFHE 100%
Report 100%

ER- BRZBOANAE  /Preparation and Review
BRETHTELROEHETS CETERZRD D,
Derive the equations appeared in the lecture as a review.

BELDEE /Remarks

BEFBEZELT, BRCHFE I EREELTHZE,
Prepare for attending every classes by studies by yourself.

BREINEEAYZA (A VFIV R)OHFATITVET,
Lectures will be given both face-to-face and online (on-demand).

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

1/ 65
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(Advanced Solid State Materials Chemistry)

HYER B BEAL/ Xiaohong LI/ TRILF—ERILER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
CHW732S @ O
- Bk ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description
EHEOBEEHENER, TLUTYNEZELAISRRALEFRELOMERAEZFLELTHERTS, BREBEEZBN TR EEEIC. BE<0D
BHROMECBEORRICOVTHERATS, XBEHEEZEUY, BHREE. 8o, BRAELEBFOBEPYREZF Y IRT4 X (HR
) T2EOOFEERES, REBEFPOTHYRFICLY EEOXIMBAEL, BHROILEN- YENZEECEARHEERET 2R
BIBEEEERBEETD, RELC, BAGEHERTVS 2P OESKOERELCDVWTHEN TS,
This course provides mainly the relationship between solid structure and chemical bonding, and interaction between crystals that determines the
physicality and electronic structure. Students can learn crystal structure, concepts of ion radius and lattice energy and therefore understand the
relationship between solid characteristics and their structures. Students also learn various methods that characterize the structure and physicality
of solids including X-ray diffraction, microscopy, thermal analysis, and magnetic measurement. Students will be able to understand that impurity
atoms in crystal structure cause defects that significantly change the physical and chemical properties of solids. This course also covers some
synthetic methods of solids that show interesting and useful characteristics.

HRIE /Textbooks
reading materials

SEEREEREICE O) [References ( Available in the library: O )
reading materials

BESHE- NA  /Class schedules and Contents
1 EEARMEZEIZ D LV T/ An Introduction to Solid State Materials Chemistry
2 B0 o008 e Yo O/ Micro and Macro Structure in Solids
3 MHORRBIE & T/ Crystal Structure and Symmetry in Materials
4 #E S & 22 BB/ Crystal Structure and Space Group
5 @0 IXRILF—{tZ/ Energy Chemistry of Solids
6 X#REF D EBHI Actual Examples of X-ray Diffraction
7 BAMEHE M/ Composite Material Technologies
8 [k nBE#E A E/Organic Synthesis Method for Solids Preparation
9 X7 L 0E%/ Preparative Methods of Membrane
10 EE0 K% E/ Mechanical Properties of Solids
11 /I XRKEO&E Role of Lattice Defects
12 KR TE &0 iS5 /Application of Low Dimension Solids
13 £Z I v U A0 SH/Application of Ceramics
14 B=EME OIS A/Application of Superconductors
15 SEB/Exercise

RIEME D 5%  /Assessment Method
L 7R— N/report 100%

Ep- ERZFEDORNE /Preparation and Review
reading materials
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(Advanced Solid State Materials Chemistry)

B LDEE /Remarks
BREzRBOlL
Bring a calculator.
EFLE, ERIZETEALMBZEBL THL L,
Review the knowledge of quantum chemistry and inorganic chemistry.
BHENSOAXYE— /Message from the Instructor
HEOXMERET S L.

Investigate the related articles.

F—7—R /Keywords

2/ 65
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(Advanced Separation and Purification Engineering)

HYER BIE  ZEF / Syouhei NISHIHAMA / TR F—ERILER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP

= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD
FBES

CHM764S © O

HERTZLENEOMESE @ W ME O:ME A PoiE

HES HEHER T

REDOBE /Course Description
MEOLHBRE. SEALEEEEIADELONEELENO—DOTHD, FEBETRIHREOHTE, EXBERICEITBIHEMCIOWVWT,
BIAARPEEBREMEZERY £, BREASETOLALTEBER TS, L. EXBRRCBEI2HEHOEMERAE E8L, 7LE
OTF—=23arvEIS,
EABHRENMOBRAFREZEBIZELEEIC, BEOEMNOSHEICETIENOREMICE T2 ENMNEREROD _EZEEBEL TS,
[zEB#&]
OYMEODBRBEERMN / 7OCLAICHIT2EFANEAREARNICHICOHTTVS,
OYENDBMBRFEICODVT, RAENICBEEZEL THRREZRRL., EFNRBL SRENICRETZEN TESD,

Separation and purification of materials are one of the important technologies in the chemical industries. In this lecture,

hydrometallurgical technology and process, especially ion exchange and solvent extraction, are introduced. The review of

the latest literature related to the hydrometallurgy is also given.

Goal of this lecture is to learn principles of hydrometallurgical technologies and to understand latest technologies for advanced hydrometallurgical
processes.

[Attainment goal]

(1) Obtaining professional and systematical knowledge for separation and purification technologies and processes of materials.

(2) Obtaining abilities to think comprehensively and to offer solution theoretically from professional point of view for the separation and purification
methods of materials.

HRBE /Textbooks
BEHICETRT D,
Textbooks are shown in the class.

SEZEREEFEEICIE Q) /References ( Available in the library: O )
BEHICERTS,

References are shown in the class.
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£\ Biff 1 P A,
o BRI FISW
(Advanced Separation and Purification Engineering)

BB WA /Class schedules and Contents

1. BRXBETOEANHE

AT RBEO B

A TR B

. HEEIEE#E

.OOX NDBE

A A OREEOKREADEA
A FREEDERBEA OB A
CAFTUORBEICETSA L E 11—
9. BERHE OB

10 . EXBRICAVS DA
1. AO0=77F+V2 A&

12. 29 —tKZ—

13 . LERISEBHAA AR E
14 BERBZEOERNBHEAOER
15 . REWMEECEI I NELE1—

oO~NOoO O, WN

. Outline of hydrometallurgical process

. Outline of ion exchange

. lon exchangers

. Solvent impregnated resins

. Chromatographic separation

. Application of ion exchange to water treatment

. Application of ion exchange to hydrometallurgy

. Literature review related to ion exchange

9. Outline of solvent extraction

10. Extractants for hydrometallurgy

11. Slope analysis method

12. Mixer-settler cascade

13. Solvent extraction combined with chemical reaction
14. Application of solvent extraction to hydrometallurgy
15. Literature review related to solvent extraction

RAESHM D H3E  /Assessment Method
R 60%
XELE1—40%

0N OB WN =

Excersize 60%
Literature review 40%

E§l- BRFZOAAE  /Preparation and Review
BEOEZHNRICOVWT, BEETS L,
Content shown in every class should be reviewed.

B LEDEE /Remarks
WEIZOEBAZEZEL TVWSENERLLY,
Knowledge of chemical engineering does be required.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

3/ 65
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(Spectroscopic Analysis)

HYER $87K  #6/ Takuya SUZUKI / TRIILF—@ERILZER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP

= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD
FBES

CHM703S © O

HERTZLENEOMESE @ W ME O:ME A PoiE

HES PawiR RS ]

REDOBE /Course Description
XIRETICRL B BERNTZTSHE. ZEFROEBEIRYOBEMELRS., NEBERXTRERZEAESEOELR L XS International tables® 5t 5 % H 4
25, BIfOEBRICAHNZE, BEEEBIIBRXBET—F2ZAVEV—RRILNEICLRD TV TAUTEZETITV., BRXBEEREL
KOV TOEEETS.

RENIERR

HRFABREAREL, TEULTXBRENEZAVEBERNFECEIZAREMBET S,

NEORHMEZEOERD) SHERBEODBEZTSHUMHISFICHESBEREY TNV ITREZAVBEZEREZRELRRIIENEFICD
T3,

When beginner analyst start to the structure analysis by X-ray diffraction, select of a space group is the first gateway. At this class, the reading of
International tables used as the foundations of a space group classification is studied first. After touching the theory of diffraction, fitting by the
Rietveld method for actual powder X-rays data will be performed by themselves.

Purpose:

Based on crystallographic knowledge, acquire knowledge about structural analysis methods mainly using X-ray diffraction. Acquire the ability to
judge crystal structures from information such as the symmetry of substances and the ability to identify and express structural differences using
crystal structure drawing software.

HRIE /Textbooks

NEONHMEHR SHEEE HIHR

Symmetry of materials and Group Theory by Toyohiko Konno, Kyoritsu Publishing Co.
sZEREEFEEICIE O) /References ( Available in the library: O )

ORI ARXIR AT DREE-1J — ML MEAFT
FH R FE) R ELX (H), BEASTLZLXBINHARBHE (RE)

Practice of Powder X-ray Analysis - Introduction to Rietveld Method
Izumi Nakai (Author), Fujio Izumi (Author), The Japan Society for Analytical Chemistry Research Group on X-ray Analysis (Editor)
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(Spectroscopic Analysis)

BB WA /Class schedules and Contents
14> NaOxov>ay
2 WML BRFICIHBEC G ? )
IR EERERZN(HKTODE)
4.International tables DB E 5L

5EFNFNESR

6. XHRE TR
THMEONTMERRZDT &
8 ME DX E T DISA

9IBEXRLEEmIT/NE—2 2L
10.BIER LD 1= DB RXRRE
MYU—KRINEE, 74974297097 LRIETAN
127075 L0042 A =)L EHRR

BNE=2T 49T

MUNFTAX—=4

15 BT EORED

. Introdaction

. Symmetry and crystallography (what is symmetry operation?)
. Symmetry and crystallography (space group)

. How to read the information of International tables
. Review of quantum dynamics

. X-ray diffraction intensity

. Symmetry and a crystal stracture

. Symmetry and a crystal stracture Il

. A structural change and diffraction pattern change
10 . A powder X-rays setup for structure elaboration
11 . The Rietveld method and fitting program RIETAN
12 . Installation and initialization of a program

13 . Pattern fitting

14. Parameter setting

15 . Analysis procedure

RAESHM D H3E  /Assessment Method
LR—bN 100%

O N OO WN =

©

Report 100%

Ep- BERZBOANAE  /Preparation and Review
$%5CEEAL / There is no important notice

BELEDEE /Remarks

BRBER—AE L TIBREQREC O, HRE- SZEFZAEL. ABREEELTHIE,

This class base on to the textbook., so each student must get the textbook and references, and prepare for attending every classes.
REVTZA BXRFBIZAGREND. 2022FEFBARFI T ANBHEE 1D,

English classes and Japanese classes are available every other year. Japanese classes will be offered in FY 2022.

HEENSOXYE— /Message from the Instructor
Symmetry and crystallography, X-ray diffraction, Rietveld method

F—J— R /Keywords

4/ 65
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(Advanced Energy Chemistry)

BHER T Hi/GUNJI Takao/ TRILF—ERILER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHAS B/Notice FEHERTT. /Intensive course ZTNADEBABRICEEN H2HE. BETHHSELET. /You will be notified in
class if there are any changes to the syllabus.

ExTIFohe FUESAMICE TN (FEMETRICHICTHTEEEN) 1 . FEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

DP
BELEMINNE - B SLMBRRENCXEN  |ALRBRIIESLARNTHD
#BRs
CHHT118 © O
HEE T JLF— {5455 EERTELRALOEEE @:WBE O:ME A veiE

REDOBE /Course Description
FLLWIRLF—ERIATLERG BRIZLEHICE. EFBBRKEZHEYICHBIZIXEN B ET. ARETRE., ERILEE TR
1 & TEER OBRNSEBLET,

Control of electron transfer reactions is required for developing novel energy conversion systems. Students learn electron transfer chemistry from
the viewpoints of chemical equilibrium and kinetics.

[ B £E]
C IRLF—LECBETRIEMANEAEREARND DRENICEICO2FTVWS,
- IRLF—LZICOVT, RENICBZELTHRRZRRL, EMNRBASEIOERERENICKRETE S,

This class aims at acquiring knowledge about energy chemistry. You can understand energy chemistry, search for solutions, and express your
opinion logically from a professional perspective.

HRIE /Textbooks
FICHEL
Not designated

SEEREEFEEICIE Q) /References ( Available in the library: O )

O EFBBH0¥ —BRILFAM (EZE- FMHEH—BF)HEEE

O R=IvOBRILE ( KARBFIFT- mER- REE F ) LERA

O TrFVAYBAE (L T) RRILEAA

O Electrochemical Methods: Fundamentals and Applications, 2nd Edition (Allen J. Bard, Larry R. Faulkner) Wiley
RESTE- WA  /Class schedules and Contents

1 HAHA >R guidance

2 IXRILF—ELZEFHE energy and chemical equilibrium

3 BRI electrolysis

4 RILANDOR, EWBEN Nernst equation, electrode potential

5 FEEE(1) test(1)

6 MPEhE kAT fuel cell and photocatalysis

7 IRILF—EHME (FBAREDH) materials for energy conversion (preparation and analysis)

8 MEEE(2) test(2)

9 ERBEERE LI the rate of electron transfer and diffusion

10 EXR{LFBREELHA Electrochemical measurement and its application
11 BIEEZ () test(3)

12 WMERFER., BITFM(1) Presentation and discussion (1)

13 HAERRKR. BLUE®(2) Presentation and discussion (2)

14 WK, BKRUEHEH(GE) Presentation and discussion (3)

15 # &5 Discussion
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O LRILF—LZ4H
(Advanced Energy Chemistry)

RIEME D 5%  /Assessment Method

EE20%., FK40%. 7 20%. LR—K20%
Grading will be based on test (20%), presentation (40%) , discussion (20%), and report (20%).

Epi- E%FBOANAE  /Preparation and Review
FEH- BEICHEZVTEEZL,
The students are required to prepare and review the class.

B LEDEE /Remarks

REBRABLARILOYENLZZBBEL TVWD L,
The students needs knowledge of physical chemistry.

HUELASOXYE— [Message from the Instructor
BR IRLF¥— REBBECELESLS. (LERMEOUSANSEHEOAEEZHASAHAICLTRELL,
Be interested in the issues of resources, energy, and environment and clarify the essence of the issues from
the viewpoint of chemical engineer.

F—J— R /Keywords
2T, EREN. ETBE. EXILE. XIXRILF—ZHR

chemical equilibrium, electrode potential, electron transfer, electrochemistry, photoenergy conversion
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\“ - _ EMBME
o£§g§$4*4j:§é sﬁ% BB AT LAER

(Advanced Inorganic Materials Engineering)

HEER A B8 / Katsutoshi YAMAMOTO / TRIILF—@ERILER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

OP
= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD

HERe
CHM731S © O

HERTZLENEOMESE @ W ME O:ME A PoiE

HES BEAH T

REDOBE /Course Description
EAZA NERBFPAEZEELTIENCEAVSNTLSEEMBTHY), BROMEIECEZESTRESBEVEDNDTHD., FERT
F. EATANCRRENZSAEMRZEMEL. TOBE- HEPBAICOVWTEETS,
AEZOEEEER.
- RYBREEEERMR O ERAE FYTORUE—3DFE SABIICOVTOAERZBEL. ELCHHATESDLSICKS
- EEMBCETAIRTERNOABTZERL., TORBZMHELCOLURIKHATESRLSIILD, T-TOFEMN- ITFNERETML.
BESOERZRRNSNDKSICED
CETHB,

Zeolites are inorganic functional materials actually employed in chemical industries as adsorbents, catalysts and so on. In this course, structures,
physicochemical properties, and applications of zeolites and other porous materials will be studied.

The goals of this lecture are:

- To acquire physicochemical properties, synthesis methods, characterization methods, and application areas of various inorganic crystalline

compounds.
- To digest some academic research papers on inorganic compounds written in English and to evaluate the value of the papers from his/her point

of view.

HRIE /Textbooks
45 (2HE L % LV /Not designated

sZEREEFEEICIE O) /References ( Available in the library: O )
O TEFxZ/ hONFETE, NMHEEX /UREHGFE BREVAIDT7140 2000 ¥4,900 ( Hal)
O TEAZA hONZETHAL EBXEXE BREUEYAI 714740 1987F ¥4,800 ( HiFl)
OTExZ4 N —EBESH) REBH SEERE JBREVAIDT7140 1975F ¥7,282 (Hial)
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OfEMEM K T 245

(Advanced Inorganic Materials Engineering)

BB WA /Class schedules and Contents

74 &> A/Guidance

HF 5 4 N O#E/Structure of zeolites
7354 ~OH1E/Physicochemical properties
BREELTOFAMN 75y FT(1) - 7TOEABE L RS - /Catalyst Cracking (1) -process and reaction-
BAEE L TORIAQ2) 2T YF> 7 (2) - fbif - /Catalyst Cracking (2) -catalysts-

1

oO~NOoO O, WN

9

10
11
12
13
14
15

BAtE E L TOFMAGB) T 0t iR 7’ 0+ A/Other catalytic processes

B{LatE & L TORIA/Oxidation catalysts
& & 1 7> X H#/Adsorption and lon-excahnge
&K, B KTEE 1/Presentations and discussion 1

X,
EiE N
Eiki
RE,
EiEi

& K U'EFEm 2 /Presentations and discussion 2
$ & U'5FEm 3 /Presentations and discussion 3
BX @ 4 /Presentations and discussion 4
& K U'EF5m 5 /Presentations and discussion 5
$ & U'5FEm 6 /Presentations and discussion 6

F & H/Summary

RAEMD HE  /Assessment Method

7'LE>F— 3>/ Presentation 40%
L 7R— K~/ Report 60%

E§l- BRFZOAAE  /Preparation and Review

BE, HEOBRERLTALBERETONT, BRUICGITEOERZENBTELI<KEZT IS L, BRTHANLEXBEEZAD TR FE2 S
EL., BREEIB L,
Review previous lectures before every lecture. Students are highly recommended to read references introduced in a lecture.

B LEDEE /Remarks

BETH) EF2MBICETZIRRELTESVET, BEXTICHETS

o

EMBE
RRSATLAER

REWMXERHR, TLEYT—2aVABHEERL THIELSIC

At the final part of the schedule, you have to make a presentation about porous materials referring at least one scientific
paper written in English.

BHEASOXAY -

/Message from the Instructor

HERBOTEREA. RRPHBTORSLE, BENEREANOSMEZHSFLET,
Constructive participation is highly expected.

F——k

/Keywords
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¥rIRE
oAtFEF oI 455R RIS AT LAEH

(Advanced Kinetics and Reaction Engineering)

BHER BR B /KenjiASAMI/ TRILF—RBRILFER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF

/Department WA DR, FHERBNEI -, BEYATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the

syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

OF
= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD

HERe
CHM762S © O

HERTZLENEOMESE @ W ME O:ME A PoiE

HES {5 R T4

REDOBE /Course Description

COREODBERUATOEHEYTH S,
1TEERISEEE RSEBOERICOVTRKEY, HCOMRTEHEICRETEDLSICTS,
2ERERE. RISEBOELSKALLECOMRERRLEVEVICTAANYS IV T,

HERE

- EETOERAOHRICHAASMERCRER., RCHEE., AERKRSECHIIEMINSABEERNA DBENICHICOHTVS,

- EERISEE., RISHEE, RERKBEORAEASREESFOMRICOVT, KaW, RENCEEL, B20EXAPHMEZREN ICHEYS
FETRATDENTES,

Lecture in English opens every two years; the course is scheduled to open in 2022, 2024,......

The objectives of this class are:
1. Thorough study on the theory of chemical reaction kinetics and reaction mechanism for the students to apply it to their own research work.
2. Presentation by every student about his/her own research from the view point of reaction kinetics and mechanism and discussion with other

students.

HRIE  /Textbooks
17REFDA YEBILZE(T)

2.5 L LWL
SEEREEHEEICIF O) /References ( Available in the library: O )
FHICEELEL Nothing specified
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ofbFE RIS T4

(Advanced Kinetics and Reaction Engineering)

BB WA /Class schedules and Contents

1A A BA

2 RISEEEMR (1) [EER]
3RSEERR (2 [1aRBEER]
4 RISEEEHR GB) [2ARBEEER]
5 RISEEER 4) [FLZTAR]
6 RIGHERR (1) [ERIS]

7 RISHEERR 2) [EFREEM]
8 RUSHEER (3) [E#HRS]

9 RIGHERR 4) [EBREER]
10 BHIBA(1)  [BICRS]

1M BHBNQ) [KkEACRS]

12 BHBNG) [HRERK]

13 BERL(1)

14 HKRA(2)

15 e RTER

RIEME D 5%  /Assessment Method

Guidance & Introduction
Theory of reaction kinetics (1)  [Rate equation]
Theory of reaction kinetics (2) [First order kinetics]
Theory of reaction kinetics (3) [Second order kinetics]
Theory of reaction kinetics (4)  [Arrhenius equation]
Theory of reaction mechanism (1) [Elementary reaction]
Theory of reaction mechanism (2) [Steady state approximation]
Theory of reaction mechanism (3) [Chain reaction]
Theory of reaction mechanism (4) [Transition state theory]
Case study (1) [Oxidation reaction]
Case study (2) [Hydrogenation reaction]
Case study (3) [Reforming reaction]
Presentation (1)
Presentation (2)
Discussion

RRAB(40%). BEISE(A0%). LR—K(20%) Presentation(40%), Communication(40%), Contents(20%)

Efl- BRFZOAAE /Preparation and Review
HEOHWRT—NICODVTRISEE, RISEEOEDYEVICODVWTERLTHIE,

It is important to consider the relation between your own work and reaction kinetics and mechanism.

BEEDEE /Remarks

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

7/ 65
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EMBE

o7 Ot ARETH 45 BED AT LK

(Advanced Process Design)

HYER FE&  MA / Kazuharu YOSHIZUKA | TR F—BRILER (19~)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

OP
= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD

HERe
CHM763S © O

HERTZLENEOMESE @ W ME O:ME A PoiE

BEE O AEHTR

REDOBE /Course Description
CERBEPNAAVTOZ—THEEEZTSIHE. REV7ORAESB7OLAOMBLERIL, ETOCLADOHEKEDLBOREIAME
THhd, BlZ., LEPYORDBEEFREERND SOLBTOELAR., 270FAOARND2 / 3LEELEYD, FREZRMTOBYERIRES
RN EETOEAOERCONFERD, AEHETH, WERBEAYRISTOELAS LT PEHTOELRICDVWTIHETRLEEIC, RIS
TOEARESBMTOELAICAVS B ERBNOBEEREES RV ZTOSAPHICOVWTERT 5,

FHEERRUTOBEY THS,

AEERSTOEAESBTOCERICEITZABEBET .

- HEEVATATHARBTOCLAESPBTOCAOELOBMEARVEETZETEUSIBEREZRR, BREZEAEIRENEELE
532,

For production with chemical reactor and bio-reactor, The combination of each chemical process is mostly important,
together with optimization of reaction process and separation processes. Since the cost of the total separation processes
are occupied 2/3 in whole production processes, the choices of optimal separation processes as well as their efficiency
improvement are the most important key factors. In this lecture, the overview of reaction and separation processes is
mentioned, together with elemental technologies and their application fields.

Goals are as follows:
- Acquisition of the chemical processes and separation processes
- Acquisition of logical thinking ability to grasp individual problems of reaction processes and separation processes

HRIE  /Textbooks
2L /NA.

SEEREBEFEICE O) /References ( Available in the library: O )
BEPICEERN TS, / Appropriate materials are introduced during a lecture.
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o7 Ot ARG F 45

(Advanced Process Design)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

7O+ ASREHELER / Overview of process design

E W7 E / Fluid dynamics

{=#4 | Heat transfer

MBI & YN / Mass balance and heat balance
&7 O+1 A8 / Overview of reaction process
&SI % / Reaction engineering

2870+t A5k / Overview of separation process

& H / Distillation

it / Extraction

A F >R WRE / lon exchange and adsorption
&4 B / Membrane separation

HE 7O+t ABEE / Overview of production process
#4244 E 7Ot A/ Topics on production processes
I ZFVYIIZRT A2 N [ Engineering management
F &/ Summary

RiEFFMD A% /Assessment Method
L 7/R— K/ report : 50%
7LE>F—2 3> /Presentation : 50%

=a-

ERFENOHNE /Preparation and Review

EMBE
RRSATLAER

BETOFBEABICOVTEHE: BEZEL TEBMEERDS &, / Todeepen your understanding through the subjects and exercises about the
contents in the lecture.

B LEDEE /Remarks

BEFENBENDT ) MNEEMRL TTS, / The materials are hand out by printed matters.
BRICHEIDEMEL TH I &, / Prepare for attending every classes.

HUELASOXYE— [Message from the Instructor

BMEEEETOCLAZEBRTZLHICE. BUSARS7OCAESB7OLAOBRERIC, HAEDBORBECIVETHD, SERYE
BT EETOLAOKERICRSTE 2HEMEBE K> TEL L, /To constructing the efficient production process, combination

optimization is quite important, together with selection of proper reaction and separation processes. We wish to become you talented engineered
to correspond with the suitable design of production process in future.

F—7—R /Keywords

7Ot ARRE, BigE. RISEE. 284/ Process design, Unit operation, Reaction engineering, Separation engineering
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EMBE

BRI AL 245 RS 27 1%

(Advanced Catalytic Reaction Chemistry)

BHER SH Mz /Hiroyuki IMAI/ TRIILF—ERILZR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DF
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
CHW712S (:) (:)
- R R LA ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description

ARERAOMEIRIIFESTRESBVENTH D, FERETR. LEIXTOELATHVSKH TV S KLY aEZEY) £, MERSK
UMEBSORHEEERINTD, FAEREZBELU T, LERBOBEHICESVLARRSICEIZEEAMBESIC DT, i, MERFOX
BEEBRLTVS, B&LU, MERFCHLEVELEIZBAEOREEZERL, BAOLOORELFLERENICESIEEZELEZFICOHTVS
CEEFERRET S,

Catalyst is indispensable for chemical industries. In this class, the roles and properties of various catalysts actually employed in industrial chemical
processes will be shown.

The objectives in this class:

To acquire advanced knowledge about catalysis based on physicochemical properties of catalysts, and to understand essence of catalyst design.
To acquire logical thinking for accurately solving problems after understanding essence of problems in catalyst design.

#HHKIE [Textbooks

BFIZAL

Not designated

sZEREEFEEICIE O) /References ( Available in the library: O )
o FRLVMIRLE, WHK— SEEE- BHR- AE— SKES ¥ SRR 20135 462,800

B¥StE - WA /Class schedules and Contents

1. A& A Guidance

TITx)F—/EJF# Energy & resources
BHRIXILF—/F# Freeenergy & equilibrium
KFE AR Hydration and dissolution

RIGEE  Kinetics

W& & fi& Adsorption and desorption

33k (1) Presentation (1)

3% (2 ) Presentation (2)

9. fHRKIS Catalysis

10. Ajm{LE  Petrochemistry

1. JU—=2T7ZAKJ— Green chemistry

12. RIEBFAMAFERIN Catalysis technology

13. RERANES /RT7—RUEFT AN Zeolite
14. Hix ( 3 ) Presentation (3)

15. Hik ( 4 ) Presentation (4)

® N oA WON

RAESHM D H3%  /Assessment Method

®KX (OERMZET )/ Presentation including Q&A 60%
L 7R— I / Report 40%
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ofh i I IS L 4 AR

(Advanced Catalytic Reaction Chemistry)

EMBE
RRSATLAER

Epi- BE%FBOANAE  /Preparation and Review
ETXICHELTF—LB2REZEROE
Prepare to knowledge for lecture item

B LEDEE /Remarks
IR (MEAR, B, RIbE ) ICEI2ERAZBZEL TVWSCENEEND

Knowledge of catalysis including synthesis, characterization, and reaction is required
EREXEE0
Remote classes may be conducted

BHENSOAXYE— /Message from the Instructor
MNEERXICEEBNICSNTE L

Try to discuss

F—7—R /Keywords

9/ 65



EMRAE
oSLmM Bl AT L4EFR BES AT LEK

(Applied Materials System)

HYER Z  R#/Seung-Woo LEE / TRILF—ERILER (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

X BHS B/EPHEEZTT, Notice/Intensive course T/NADREBARICEEN HDHBE. BETHHMSE L ET, /You will be notified in class
if there are any changes to the syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DF
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
CHW721S (:) (:)
- AR 2 A4S ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description
I BMRORERPHERICENBLOEFERERESEDL>TVS, A, F/F0/O00—NAAT0 /O —BENETOMREK
WMORBEEFITAHLLVEMOESHFEL <, FHRER, IRILF— RE ERESEOSHHCHEEZRFL TV . £AEBROINEBRR. &
FEEBENTVREBMBHIZOVT, TORBERPHBEN D FELREFLARILTEDLSICRETEDON., FLTOBERTICENDRS B
MAEDNATVEIDONZEBMRITDEILHD, FBREFTNICOVTHHT S,

Our lifestyle has rapidly changed by the newly discovered and developed materials. The advancement of new technologies like nanotechnology
and biotechnology, which have changed the basis of conventional material technology, has influenced many fields such as telecommunication,
energy, environment, and medicine. This lecture aims to understand recent topics regarding advanced materials, including characteristics and
functions at atomic or molecular levels and their structural assessment.

SEE 8
© RIEMBS AT LAEZBRNA DRENICERL TV,
L EEWAROXBELOVT, ¥BE- EROCEEL TRARERRL, B 0EXVUNEBRICRATE LN TES,

Achievement goals
- A systematic and comprehensive understanding of advanced material systems.
Being able to think scientifically about the need for advanced materials, seek solutions, and clearly express one's thoughts and judgments.

HABE /Textbooks

BICEERY, BROFEERZRNTT S,

Special textbooks are not used. Instead, materials for the lecture are handed out when they are needed.
sZEREEFEEICIE O) /References ( Available in the library: O )

EEPICEERN TS,
References will be properly introduced during the lecture.
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EMBE

OFRIRMEL S AT LR RES A7 LER
(Applied Materials System)

BB WA /Class schedules and Contents
1 REMRS AT LOER
2 MEMEEOBRRERE
3 LiEMEeR? (REREK: 2TRR)
4 EmMBORES
5 SWmMBOSE: KEE CHEE
6 LZWMMBOIEESMY . 5 FRE (FERK B9 TFLE)
7 kmMEOLEEEN  BoFLFE
8 HEOELY
9 SWmMBON  REIW (FEREK  BECHEE)
10 EWmMPDH : F/8E
11 SSimAr R - #as
12 LmAPRIEE . B (FRERRK . 2 FERELE)
13 ERRMBOISA : 2 F1EHR
14 ZiEHEOIGA  FRLE
15 F&o

Introduction to the class

Current status and future of materials chemistry

What are advanced materials? (Subject presentation: Molecular recognition)

History of advanced materials

Classification and characteristics of advanced materials: Size and function

Classification and characteristics of advanced materials: Molecular recognition (Subject presentation: Supramolecular chemistry)
Classification and characteristics of advanced materials: Supramolecular chemistry

Intermediate summary

Analysis of advanced materials: Surface assessment (Subject presentation: Structures & functions)

10 Analysis of advanced materials: Nanostructure

11 Evaluation of advanced materials: Functions

12 Evaluation of advanced materials: Structures (Subject presentation: Molecular information & processing)
13 Application of advanced materials: Molecular information

14 Application of advanced materials: Information processing

15 Summary

RAESHM D H3E  /Assessment Method

SRR K /Presentation 70%
L 7R— ~/Report 30%

ER- BRZBOANAE  /Preparation and Review
EEChEEEOTEE, RENBOEZETS &,
Search for contents related to the lecture of the day and review the lecture on that day.

BELDEE /Remarks
RNEREL<SBEVET, XBREPRROLBREBICADOT, BRAICERELTH L,
This lecture often uses English materials and includes reference search and presentation.
SEM, TEM, SPM, XPSBZ EDERDMTEMOBHEFVET, BERSbIE, M2 —ICTEYEBRRISZ &,
This lecture also outlines analytical equipment such as SEM, TEM, SPM, and XPS. Please confirm them at the instrumental center if you have an
interest.

O N OO WN =

©

HUELASOXYE— [Message from the Instructor
FLOMBOBRRPHERLICE, BYISMBRFTEOIRNIYBETT, 2 FRFACEI<SHHARPZOASZOEREESNC N TTE
DEWTT,
This class aims to learn the basics of design and analysis methods of nanomaterials at the molecular level.

F—J— R /Keywords
AR, MROSEEBE, FEN

Advanced materials, Classification and characteristics of materials, Analytical techniques
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EMBE

BRILES AT LEHES A AT AEH

(Special Lectures on Chemical Processing for the Environment)

BHER CERIFEIZATLAO-AR, (KK ). BH (BEE)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHAS B/Notice FEHERTT. /Intensive course ZTNADEBABRICEEN H2HE. BETHHSELET. /You will be notified in
class if there are any changes to the syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
CHW704S @ O O
- A p— ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description
CZT7OELABLVERATAICHIZEMNSEN, RERORMNEFZFSACEEZIERRETE, A - AEAHECZNEEHBEMTT
—NEZ2OBREL. TOPHTOEBERDL SISARKMETEZES TS,
This lecture aims to learn advanced science and engineering in chemical processes and resource systems.

HERE

- BRUZIATACEIZEMN B AR ECRNN DRENICHICOT TV,

CAEFERBENZLCOVT, BEN, RENCEEL TEREZRRL, SMNREFSHINDEXXPERZHARICKRRATSZ LN TES,
- BREFAOELEFYUTERERSHKIT. RRERCEBMTEZIRZZHIIDOTTVS,

Achievement goals
- A systematic and comprehensive understanding of the resource chemistry system.

Be able to think comprehensively and logically about chemistry and environmental science, seek solutions, and clearly express one's thoughts
and opinions from a professional standpoint.

Continue to have an interest in resource chemistry and a career consciousness and acquire an attitude that can contribute to future industries.

HRIE /Textbooks
#5E % L /Unspecified

sZEREEFEEICIE O) /References ( Available in the library: O )
RHBEIZHU TE M
Distributed as necessary

RE¥SE- WA /Class schedules and Contents

1 HAAVA (HEMEEZEEL ) (J—AEK )/ Guidance (Including research ethics)

BEHED® #ZE 1 {t%7O0tAI%/ Lecture by Invited Lecturer 1 1 (Chemical Process Engineering)
FEHBEHO HHEE 1 LETOEAIZH Intensive Lecture 1 1 (Chemical Process Engineering)
FEBEAO EhEZE 2 LFEITOEAIZH Intensive Lecture 1 2 (Chemical Process Engineering)
FEHHEMO  EHBEHE 3 L 7OEAIZ/ Intensive Lecture 1 3 (Chemical Process Engineering)
BE#HED® HE 2 {LFTOLAIZ/ Lecture by Invited Lecturer 1 2 (Chemical Process Engineering)
JEE - RREEOD/ Exercise 1

HBEHE® #ZE 1 REBRIZ Lecture by Invited Lecturer 2 1 (Environmental Resources Engineering)
FEHBEHO HHEZ 1 REBFRIZ Intensive Lecture 2 1 (Environmental Resources Engineering)
10 FEHEMO HEhEx 2 REEFRTIZ Intensive Lecture 2 2 (Environmental Resources Engineering)
11 FEEHHEMHO HPEE 3 REERIZ Intensive Lecture 2 3 (Environmental Resources Engineering)
12 HBEHE® H#E 2 REERIZ Lecture by Invited Lecturer 2 2 (Environmental Resources Engineering)
13 EH- FREQ/ Exercise 2

14 L 7R— NERK/ Report Preparation

15 & & ¥/ Summary

0N O WN

©
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EMBE

BRILES AT LEHES A AT AEH

(Special Lectures on Chemical Processing for the Environment)

RIEME D 5%  /Assessment Method

BEANOEEN 2S00 50%

PREE- LAR—bN 50%

Active participation to the class 50%
Report 50%

Ep- BRZFBEDORNE /Preparation and Review
FEEILEBRANBEZBMICHAN, BREFEBZ+HICTS52L
Please search for the related contents of the scheduled lecture and thoroughly review it after the lecture.
BELDEE /Remarks
I L
Nothing in particular
BHEN,SOAXYE— /Message from the Instructor
CET7OELABLTERATAICETZEMANKEN. BERORENESEEBMEL SEERHICRIRL LS,
Learn advanced science and technology in chemical processes and resource systems.
F—7—R /Keywords
{LZ7O0EAIE, REERIF
Chemical process engineering, Environmental resources engineering
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(Advanced Environmental Chemistry)

BHER EM 5/ Takashi MIYAWAKI / TR F—ERICER (19~)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP

= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD
FBES

CHM701S © O

HERTZLENEOMESE @ W ME O:ME A PoiE

HES R

REDOBE /Course Description
HEEEVEOE NPEBRANOFEZIEETZ LR, RE ROBHAORIELIXENENTHD, ANE TR, REPOFELENED
REVAVEREITDLOICHXEZRERZEPREENORD A, BEXEMBBANSENDLSICVRITHMETOI A EESR, FEEERF. RO
BY)THB,

SHFEPSTBES LS TBEERERRL . REEENHOTRINLERRTE S,
HEAENEOBRAFTORDEERL ., LN OBRL AL EHUNTE S,
REBMEBUT— 5. |, ERNORBEURIPERY RS RRHFETE S,

Environmental risk assessment is essential to create the safe society. In this subject, students will study methods to measure concentrations of
micro-pollutants and their fates in the environment. Also students will learn the methods of exposure assessment and risk assessment of micro-
pollutants. The final goals of this subject are as follows;

(1) Development of new analytical methods of micro-pollutants by comprehending analytical procedures, analytical instruments and QC/QA.
(2) Evaluation of accumulation levels of micro-pollutants in organisms by understanding the fate of them in the environment.
(3) Evaluation of environmental risk by micro-pollutants using exposure data and toxicity data.

FEER
LENEMBEERZNCERL TRRAIZILOICHER, BE- BN ERNEABEZICOHTVS,
FIOWEABEEAL TIL2YEREERRL, RESHBRREURIDEHIC, ThOZERICREITD LN TES,

Goal:

To understand professional information about principles, function, characteristic and quality control of analytical methods and equipment for trace
chemical analysis in environments.

To achieve the skill to consider the best method to analyze target materials and to explain the reason.

HERIE /Textbooks
BHEA
Distribution of an original textbook
SEZEREEFEEICIE O) /References ( Available in the library: O )
BHIER
Suggestion of suitable references
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OIRIBILF 4G RS AT LBH

(Advanced Environmental Chemistry)

BB WA /Class schedules and Contents
1 CEMEOREFTR (HBH)

CEYENRESE (B )

REFANOENE % BEFE

KEFRROHMIE

1. REFRBOs0E

A5 £EMEBOR0E

DV=2TF9THR(ATLDIV=T YT )

ARIAYRTIS 74— (BB, hS54A)

9 HRIOIKIST 1 —BERSHEGCMS)

10 REOIOIXRNITI ST 14—

1 FEIOXNT T 7 1 —EESHELC-MS)

oO~NOoO O, WN

12 PHBEER

13 BF (FLEYT—2arvm¥)
14 B (TLEVT—2arvE¥)
15 F£&H

1 Introduction to environmental pollution of chemicals
2 Introduction to environmental fate of chemicals
3 Environmental sampling: Survey plan

4 Extraction of water samples

5 Extraction of soil and sediment samples

6 Extraction of air and biological samples

7 Clean-up procedures (Column chromatography)
8 Gas chromatography

9 Gas chromatography-Mass spectrometry

10 High performance liquid chromatography

11 Liquid chromatography-Mass spectrometry

12 Quality control/quality assurance

13 Practice (The first half of presentation)

14 Practice (The latter half of presentation)

15 Review

RAESHM D H3E  /Assessment Method

3k 50%

B R 25%
LAR—KN 25%
Presentation 50%
Discussion 25%
Final Report 25%

Epi- E%FBOANAE  /Preparation and Review

EEBERCEAITATFANEAVTTE: #BZLAYT52E
Students should prepare and review the lessons using the text distributed in each class.
{I*J:G)/IM /Remarks

FASHER. BARE EBCRELE (2022FERHEFE ), EECREBICHMEYESITECEITZ S LET—2a v 2T2TE55,
Official Ianguage for this subject changes every other year: Japanese and English. The year of 2022 is English. Students will make a presentation
in the final class.

HEENSOXYE— /Message from the Instructor

RECZFLCEIZHLVABPERZES THN, ThOZHHULLTASTNDENE TR CEEZRRETD, HICDWTLERM- /UN\VR, BR
CEBEOEMPHFLITREELS, HLICHTEERATH S,

The target of the class is that students will independently investigate a topic related to chemical issues and fully understand the contents of the
topic.

F—J— R /Keywords

12/ 65



EMBE

(Advanced Air Pollution and Its Controlling Engineering)

HYER E)ll B35 / Masahide AIKAWA /| TR\ F—ERILER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP

= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD
FBES

CHM702S © O

HERTZLENEOMESE @ W ME O:ME A PoiE

HEE AREETF

REDOBE /Course Description
BEE, BEBERYE<KARICEIZD AERETORESTR (MR FRYE (PM25) BEICKRDARERCEMENEES ) FREX[EL
BOTVWET, COBERTR, AR ARMFE KARCZLCHEIZELE<SBMANA DOBANGHABREERN, DRENICHICOH, KREHR-
RRERZICOVT, ZBEH- KEN- RENCEEL TREEZRRL., SFANRGI SHERROLHORR- BROBE- @i EREHE
MICTORINDBEEZEIELET,

Continental scale environmental pollution such as particulate matter typically represented by PM2.5 and acid deposition issue recently have a
great concern. In this class, we make it a goal to recognize, understand and obtain the followings; 1) the current status of air pollution issue and
acid deposition issue, and 2) the physical and chemical mechanism to produce the issues from the viewpoint of emission, diffusion/transportation,
chemical reaction, and deposition, 3)the comprehensive and logical understanding on air pollution and atmospheric sciences.

[BZEER (2019F AEEDRE ) ]

OAR: KRfE: AREZLHETIRE<SZEMNA DBANCAREEROA DORENICAL, POERATIRNIZHZICOTTVS,
QARRFR: ARBFLOVWT, ZHH- BEW- WENCEEL TREZHRRL, EFNREL SHREBROLHODORE- FHROEE- BT
- ERERENICTV., ESCEISFEATERREZITS> LN TES,

®To be able to systematically and comprehensively understand the atmosphere, atmospheric science and atmospherc chemistry and to be able
to apply them

@To be able to logically and scientifically discuss/consider the air pollution, the atmospheric scinces and their experiments and results and to be
able to appropriately publish the ourcomes/results

HHRIE [Textbooks
BREILHUTEREERK
Hand out

SEEREEHEEICIF O) /References ( Available in the library: O )
OARILE AP (RRAFHRE DJIT/AO7[E] EBEER])

Introduction to Atmospheric Chemistry ( Princeton University Press, Daniel J. Jacob )
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ORRIR S

(Advanced Air Pollution and Its Controlling Engineering)

REFTE

S A A A A D OO N WN -

ah WON-~-~O

A A A A A a0 O NOORWN -

aph WON-2O

- WA /Class schedules and Contents

KRRRZORBES (B
REREORBES (HRE ST )
CHIERKSROBEE - BiE- AR
CBEEYRITIERFEHRFENRE

. KR O&%

HIRICENYERR

. BE- SEAMTHORKIRE
ACERISEER
CRTREFY > ORREEIE

LAV ONE (KEBEAVY)
LAV ORE (HREAVY)
CRFRYE (HBRERES )
CRTFRYE (AR ERBRE)
. BUEROLF

. W IRB L

. Basics of atmospheric science (Unit)

. Basics of atmospheric science (Mass and Pressure)

. History, structure and composition of earth’s atmosphere

. Parameters to control the concentration and its mathematical representation
. Vertical and horizontal transportation of air

. Geochemial cycle of elements

. Current situation of air pollution of Japan and Kitakyushu

. Kinetics of a chemical reaction

. Origin and measurement on tropospheric ozone

. Physics and chemistry of ozone ( stratospheric ozone )
. Physics and chemistry of ozone ( tropospheric ozone )
. Particulate matter (Particle size and distribution)

. Particulate matter (Composition and formation process)
. Chemistry on acid rain

. Global warming

RIEFHM D 3% /Assessment Method
LAR—bN :100%
Report 100%

LAR—BMCIR, KRRENZICET 22T 2 1085

1B/ BRICKEDTRETS L
In addition to the report, read 5 scientific papers on atmospheric science, and report from the viewpoint of (1) the reason you select the paper, (2)
the contents and an interesting point for you by 1 A4 paper/1 scientific paper.

EL IR
EENOZFAICREFBERZOFEELTOREBEEZLIOTHANTLLSB L
| give you homework on next lecture, so research on it.

EEFTDONA /Preparation and Review

B (BERCEY ) DARELAR—NELTEHBTZZE

Submit reports twice (for first half and second half).

B LEDEE /Remarks

AR FRRE (1

2022F E X BAFE

Official language: Biennial lecture of English and Japanese; however Japanese lecture even in English year if no applicant for English

Japanese lecture in 2022

BYEEASOXYE— /Message from the Instructor

BSEX, BENICHYVBKEL &S,
Learn on your own and think for yourself

F—J— R /Keywords
ARRE, KEFRYE, AV, NPRYE. BHERNE

Atmospheric environment, air pollutants, ozone, particulate matter, acid deposition
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SPIRE
o RIBIRIL iR A 2T LEK

(Advanced Recycling Engineering)

BHER ZH HEHF /Hidenari YASUI/ TRIILF—BRILZER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DF
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
CHW761S (:) (:)
- AR ERSS ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description
HWIRSEE L THETHEARREAMAZBEITILDICEK. BRLCELVAREZESARVAENEREREY- HKLABI ATLAEREZADERK
PNTH2. FRETRHRIATLAEREN FMI2 L0/ IJNVELT, BATOEAY I 1L —2—2FVBAFSHEIZNEAT7O—F
TREZEY KB ATLAERBEITDEERSES, BEY HKkORIEEMT. ToOL, B ATLAEHELZEIZY NTOLATHE
REnTW, Z7OERAVEI—FTAVIDAFILICE 2T, ChSsZHENICERL, BRI ATLAERETEDLSICED Z N EH
BOEEZEEETHD, EANICEUTORELIZEEICEICDOTS,
EYRENHRRBIIET2REORS VEBBRKEIFNICRE TS AHEBKE
Z7OER> I 1L —RZ2RVEEYENFKABOERISOE D
[2EB&]
EYZNHKLBICETR2EBORS NEBBEKRZEIZNICKRE AT ABEHEEZSZICIOEITVS,
Z7OEATYI1L—R22RAVTEYENEIKLBOERISZEHY - RELTES,

Application of mathematical models has become a standard practice in wastewater/solid treatment plant design,

optimisation and operational control. There are many state-of-the-art models currently available for different unit processes applied at
wastewater/solid treatment plant. These models have been implemented in different commercial process simulators and are readily available for
use in engineering, consulting and academic sectors. Although, the commercial process simulators are easy to use, the magnitude and complexity
of biochemical, and physico-chemical reactions involved in wastewater treatment make it challenging for the first time practitioner to adequately
grasp the intricate details of the model. As the advantage of modelling in wastewater treatment are well accepted, the intention of the course is to
familiarise the first-time user to important basic fundamentals and terminologies used in present day

wastewater/solid treatment models. In this way engineering techniques to catch various kinds of biochemical/physical reactions engineering are
incubated together with practical skills to use the commercial process simulator.

Goals

- Relevant technical skills and knowledges for analysis of biochemical reactions and material transfer phenomena on biological wastewater
treatments.

-Skills to calculate/optimise biological/phisical/chemical reactions using the process simulator.

Is

HHKIE [Textbooks
BICEEET., BROHFEEREERNT S,

Handout

SEZEREEFEEICIE O) /References ( Available in the library: O )
BEPICEERBN TS,

Suggested during the class.

14/ 65



o B RBIRE MR
(Advanced Recycling Engineering)

BB WA /Class schedules and Contents
1 FENEREER

WEYRBOBE (MEIRY )

BEYMRBOBE (BILET )

REPHICET2MWERZORLE

NAAIAD D RIERILREDERL S

BEYMRSOBE (BREEER )

XEURBT7OLAOBENRR

XRURBT7OLAOIZ1L—>3 Y

9 EMFBRIOEAOKENRRE

10FE5EE7O0RAN T2 -3

M BRSO AOKRENKRE

12 BRs#7OtAN>IaL -3y

13 KEREVOMEB/ERILS AT LAOBENRE

14 HKEEZEYOMEB/ERILATALADYZ1L—23Y

15FEH

oO~NOoO O, WN

Overview of environmental pollution

Microbial reaction (material balance)

Microbial reaction (energy from oxidation/reduction)

Material conservation in environmental engineering

Engineering expression of system response

Microbial reaction (growth and decay)

Mathematical description of unit-processes (anaerobic digestion process)
Computer simulation of anaerobic digestion process

9 Mathematical description of unit-processes (activated sludge process)
10 Computer simulation of activated sludge process

11 Mathematical description of separation processes

12 Computer simulation of separation process

13 Plant-wide modelling (1) (Petersen matrix-based customisation)

14 Plant-wide modelling (Il) (simulation of the customised model)

15 Review

RAESHM D H3E  /Assessment Method

BBHSM (T8 EJICLPERE) 50%
LR— NFR 50%

Active learning 50%

Presentation 50%

Ep- ERZFEDORNE /Preparation and Review
FE: BRAERZEZEFICRGREOCL
BE: 7O0BARDIIL—20BREEEBEITZZL

O N OO WN =

Read and catch the text (handout) prior to your participation of the class.
Be familiar with the process simulator. You can access the temporary licence even at your home.

B LEDEE /Remarks
7OEATZ1L—22AVZNOT, SHEO/—KN7Y 2OV E1—2%FS5 T3 Z & (WindowsD d)
FERASEREFE TN, HBELLDIZHEFLEEN VETNERRETCEHBET .
Z7O0EAR>Z1L—2E2AVBOT, 2OVERSICBEROEFEZTERICEB TS,

Prepare your own laptop computer to install the process simulator (Windows only).
Official language : English unless specified.

Two slots (3 hrs /week) x seven weeks plus 1.5 hrs (the schedule may be changed depending on the circumstance).

HEENSOXYE— /Message from the Instructor
Bri iR EOERBREMOREREOT, ChEFOHIEHEL TVBIENEELL,

Students are advised to attend the lecture of Recycling Engineering (Master course) prior to the class.

F—7—R /Keywords
2T, HkLE, HEPRS, MELCFERDE

Chemical engineering, microbial reaction, physicochemical reaction, wastewater engineering

14/ 65
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HFIRLE
o/KBIIRIE T 4R RES AT LER

(Advanced Aquatic Environment Engineering)

BHER FI8 3% / Mitsuharu TERASHIMA /| TR F—@ERILER (19~)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
ENV704S @ O
- KB T ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description
KPCHEENZPESMLEN, EYPENCRBL 2298 RESHA TV BEEZYEN. CLENEEKREZELEL DD, BRELTREATS
Bz R<FEBET S, KELFE, KBEYH, REIZCEADZIIHEZ2ERNICEE I, ChiLL > TR BERNFMBCEMSBEERRL
TW<EEDZEB,
The hydrodynamic system in Aquatic Environment coupled with biological and chemical reactions is described. Integrated methods are also
explained with hydraulics, aquatic chemistry, and biology in wasetwater treatment processes.
ABEBICARECHEERETKELCOVT, KOFAPKECHHRF KBRS CHXESHNBNOBEBETS. HFIC. KORBPERITOLA
COWTEBTBR L&Y, KBEICHT2LEN- EYENRKROBBNIRED,
The hydraulic transport processes affecting water quality in ecosystem and engineered system are explained with modelling and data analysis.
integrated. Integrated methods are also explained with hydraulics, aquatic chemistry, and aquatic biology
FEEE
- KEOREOVRLCEIZEESNHEREND DOBRRNICERL TLS,
- KERROBMEICOVT, BENICEELTEERBREEZRRL, BECEMNRASASOEAPERZBYN DPRICKRATDI L
FTED,
Goal:
- Comprehensive and systematic understanding about conservation of aquatic environment.
- Considering the solution for the problem of aquatic environment and expressing the own idea.

HRBE /Textbooks
BREBRMT S,

Handouts

SEEREEREICIE O) [References ( Available in the library: O )
BERPICEERN TS,

References are introduced in lecture, if necessary.
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| e 4, A,
oOKBIRIBEITF4HW
(Advanced Aquatic Environment Engineering)

BB WA /Class schedules and Contents

1. Introduction of Aquatic Environment Engineering

2. Organic wastewater treatment systems (1): fundamental

3. Organic wastewater treatment systems (2): application

4. Organic wastewater treatment systems with solid separation (1): fundamental
5. Organic wastewater treatment systems with solid separation (2): application
6. Flow pattern and residence time distribution (1): fundamental

7. Flow pattern and residence time distribution (2): application

8. Physical property of water (1): fundamental

9. Physical property of water (2): application

10. Inertial force and viscous force (1) : fundamental

11. Inertial force and viscous force (2) : standard

12. Inertial force and viscous force (3) : application

13. Hydraulic in the wastewater treatment system (1) : fundamental

14. Hydraulic in the wastewater treatment system (2) : standard

15. Hydraulic in the wastewater treatment system (3) : application

VA HAHYR KBRS E HknE
 KEREETD D OEMMIAMETOER (1) B
KEBEETS - OEREHARETOE (2): KA
 KEBEETBEHOERIBOT AT L (1) B
 KEBEETDEHOERIBOT AT A (2): IS
TO-NB—> EBEBMSH (1) B

L 7O-NB— EBEBES T (2) ISR

L KOS (1) B

O N U A WN

9. kDOYEWMHE (2): ISH
10. KEZFHEBENT BEICHEDIOREN)  ER

1M KEZHNEBBRNT BEEICHEIOREQ) : RE
12 KEZHEBENT EMEDEHREDORER)  SA
13 KEFREKBN O KEZNHBHN() . BER
14 KBERREBERNOKEZNEBHEN2) . BE
15. KEBRREEN OKEZHNEBEN3) : ISA

RAEEMD H3E  /Assessment Method
LAR—bK 100%

Report 100%

Ep- BERZBOANAE  /Preparation and Review
EHFEBRCBEREBICOVWTEERICEREND,

The preparation and review tasks will be shown in the class.

B LDEE /Remarks
MEZEHZOEXRNBEZESLTH L
Fundamental knowledge of physics and mathematics are essential.
FERASE (RESLVBEFE)
Official languages are both Japanese and English in 2021.
HUEASOXYE— [Message from the Instructor
KREREPKLBEMICEAKOHZDFERIRIEZEL TSLEEL,

Incorporate skills for water environment protection from engineering point of view.

F—J— R /Keywords

15/ 65
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(Advanced Geosphere Environment Treatment)

HYER R % /1TO You / FEEEEL

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
ENV702S @ O
- E ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description
BEODARNBTAICIDLE hTKER, BILESECERLEEREENICLDTFTREABR HL4FELOBEDY A S, HWEREREAD
MIEDH ) FREEHNBREFE , BEVAIIZ—IXA VNIV TKRY) BEICEBTEDLSICEE TS, €51, TEREREOLEHOD
BEZRBZHARYATLANKERZBETEZERIEES, COBROERBERL. "FRIBORLEMCEIZIEFANEABRESFICOW
BlE, BRUELTEFFRIOVT, RENICBELTHARRZERL., BPOEAZEYUBEFEATRRITDENTEDL, TH D,
AERE, BREE (A2 FIYVRAER  Moodle ) TEET S, BERBEOVEERFIFICHKL, moodlell 7V AT TR BRI X EHKET
HdE,

In this program, students will learn about the current state of artificially polluted soil in Japan and the techniques used for
soil treatment. First, the background and the law associated with soil contamination will be introduced, and the theory of
transport processes of soil contaminants will be explained. Thereafter, various techniques used for the treatment of soil
polluted by heavy metals and VOCs will be presented to the students. Finally, risk management of the private enterprise
that owns the soil pollution land will be discussed.The performance target of this lecture is to be able to explain about the outline of the current
state ,the risk management and the treatment method of the contaminated soil in Japan.
This class is carried out by a remote method(On-demand method;Moodle). No specific communication environment is required, but you must
have access to moodle and be able to watch videos.

HERE
BRIBORCBRMICEITZIEMNEMBESICOTR L
TEBRICOVTRENICEEL THERRZRRL, BAOEXZEYEAETRATI LN TES,

achievement goal
Acquire specialized knowledge of remediation technologies for contaminated soil.
To be able to comprehensively consider soil contamination, seek solutions, and express one's ideas appropriately.

HHKIE [Textbooks

BICEL
None

sZEREEFEEICIE O) /References ( Available in the library: O )

BICEL
None
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(Advanced Geosphere Environment Treatment)

BB WA /Class schedules and Contents

1 HEREOBE , TETROBFRENS

2 TEEBERORR- 78

3 LTEERYEOSE

4 FBRYBOBZXBE

5 NNFAB

6 FBFRIBEORLK (1) CeoF77O—F)
7 BREEOEREL(2) (EEEFR)

8 FBRTFEDEL (3 ) (VOCTHFR)

9 FHRIBEORL (4) (HEFR)

10 URIIEZIATN (1) (BEURY)
1M1 URIIZIAVN (2) (BHET)
12 BREBOBL (5) (T—AARZTA)
13 BREBOBL (6) (T—ARZXFA)
14 FREBOBL (7) (T—AARARTFA)
15 ”FAK

1 Introduction

2 Background of soil contamination

3 Classification of soil contaminants

4 Transportation process of contaminants in soil
5 Short test

6 Treatment of pollution soil, part I(Approach to measure methods)

7 Treatment of pollution soil, part ll(Heavy metal)

8 Treatment of pollution soil, part IlI(VOC)

9 Treatment of pollution soil, part IV(Oil)

10 Risk management I(enterprise risk)

11 Risk managementll (Case study)

12 Treatment of pollution soil, part V(Case study)

13 Treatment of pollution soil, part VI(Case study)
14 Treatment of pollution soil, part Vll(Case study)
15 Short test

REFME DAL /Assessment Method
NTFAKN 60%
LAR—K- JEE 40%
Mini quizzes 60%
Presentation 40%(Case study)

E§l- BRFZOAAE  /Preparation and Review
RENVEBRI_BEREHRE. BENBOEBEZTS> L.
Read useful books to understand the course and review the course content.

BELEDEE /Remarks
FEHEE (AEE)

EMBE
RRSATLAER

Official language for this subject: Japanese. Guest lecturers would teach risk management sessions in Japanese., English text if necessary.

HUELASOXYE— [Message from the Instructor

TEEREERG  REAEOA B STHESOLHMEICE VTRBANERELY D2OH2, ChETICLEYES BT KEZICHIZIESR

EBRIELTIBA D ERZECHUTEERTERLRSICFEBILHRHETOS, HETRIUDEFZEERS,

Soil pollution is not only an important environmental concern but also a hindrance in real estate transactions. The
participating students will learn about soil pollution from the basics of the problem to its effects on actual business.

F—7—R /Keywords
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HFIRE
o YA 9) Lx4Em RIS AT LER

(Advanced Recycling-System Engineering)

BHER K&K {=5 /Hitoshi OYA / TXILF¥—@ERILER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP

= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD
FBES

ENV703S © O

HERTZLENEOMESE @ W ME O:ME A PoiE

BEE i1 7L TR

REDOBE /Course Description
RREGABRCXEZVH A IILENIBFTOME,. BROERFZHENL. ITENSAEL SOBHZTS5. £, BAKEhEVSAI)L
Bfiz@AL., MREAR, EfEROFAELCODVTERS., FRELSBREOERERDDICEEERBEETS,

Actual cases in research and development in recycing technologies (which is necessary for forming sustainable society)
are introduced and explained from the engineering aspect. Also in introducing practically applied recycling technologies,
directions of research and development (R&D) and technological development (TD) are discussed.

The understanding of the recycling oriented society is the target.

HERE
VDHAONSHTOHFRBCEERABEZFICOHTVS,
DA IONSHETOMBZELE L EBERRERREDZHICDOITTVS,

Achievement goal:
Acquire very high level of knowledge in the recycling field.
Acquire advanced problem-solving skills based on knowledge in the recycling field.

HBE /Textbooks
BICEEEY, YECRUTEROBEEN BT TS
Not specified, distributed in lectures as needed.

SEZEREEHEEICIF O) /References ( Available in the library: O )
BETICEEETTS

Instructed in lectures
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oY AT TERR

(Advanced Recycling-System Engineering)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

VYA 9L OBE
VYL INOERS
AR & U T OBl (B RE)
AT & U T OB BEAMT2( #)
BN BRI —T127Y)
MEN D BEM2(LLE)
YOI I ) BEE AT 3 (REAR)
MEN D BEIT4(ER)
BRI ()
BREMATILIZV L)
RERREAITI(5R)
U A O ILEMRBN1(BBE)
4 A O LEATHEN2(RE)
Ui A O IILEMBENIBERE)
EED

1 Overview of recycling
2 Idea of recycling

3 size reduction as a pre-treatment 1(crushing)
4 size reduction as a pre-treatment 2(grinding)

5 Separation technology1(sorting)

6 Separation technology2(gravity)

7 Separation technology3(magnetic)
8 Separation technology4(electric)

9 Refinement technology1(iron)

10 Refinement technology2(aluminum)

11 Refinement technology3(copper)

12 Introduction of recycling process1(automobile)
13 Introduction of recycling process2(electric appliance)
14 Introduction of recycling process3(package)

15 Summary

RAEFHE O 7535

BENZRESM 100%
Active learning 100%

ETTR

EEFTDORNA /Preparation and Review

BEDICER

The preparation and review will be shown in the class.

B LDEE /Remarks
FERLETIHENERICES> &,

Ways of the preparation and review for the class are suggested from the teacher.

DHAO\NIZE2EEL, BRABIHDENEELV, HEEZERTZ, LR—NIL>THEBENBOEREZTET S,
It is desirable that you took recyling-system engineering course and have basic knowledge. Attendence is empasized.

/Assessment Method

Your understinding on lecture materials is evaluated by your report.

BEENSOXY £—D

present your own ideas.

F—7—R /Keywords

/Message from the Instructor
BREME, UFAVILCOVTERICLVABREBZETTREES, MENDERERNZ ZETITS,
Not only acuiring knowledge about sustainable society and recycling through lectures, you are given opportunities to

17/ 65
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HPIRHE
oBEREE TF45H BES 27 AEK

(Advanced Sustainable Sanitation Engineering)

BHER ZH H®HF /Hidenari YASUI /| TR F—BRILER (19~ ), SH B/ Tsuyoshi IMAI / SEEENERT
/Instructor BR F&{T / Takayuki SHIMAOKA / SEE B8 ED

BIBER By 28 {y 21 138 RERRE B AV

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [BiR] EFRCEATLAD—ANAAYATLAOD—A, REERDATLAOD—A, BWH> AT LR, BEF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHAS B/Notice FEHERTT. /Intensive course ZTNADEBABRICEEN H2HE. BETHHSELET. /You will be notified in
class if there are any changes to the syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
ENV701S @ O O
- S T ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description
HKQVBOIVZSZTV T, LEITR &Y% L% BEFfMEEEDE 2 2B THY ., EZEINREEECHRE V> BN S H(C
MAT, KEZRDEIBRBEEZADVEN HD, ARE TR, SKEROERE (2% ). SEREORM (WENRE, {LFHLE, &
NMERLE ) OFBEZS, CHICE > THRETDFEVEOREMEPEGEIANETHETEDLDICEDZENTNEBEEBETH S,
BHEWICE. UTONE Lz EICEET S,
ARMEREEYZELOEITIREFRYEZRERNCLEIZHMOABEZZIZ DTS,
MERMORERE TREERL. BRFBROSXAMEFHATIENEZICOT S,
TOTEEICLET2REFTREE TREERL, BROTITO—F2EEITRENZHICDTS,
[ERBE]
FHMEEYNZRGUHETIRBFRYEZEERNICLET I RMOSANEAZBEZFICOHTVWS,
HERMORREE TREEMRL. BYSBRFREERTES,
TOTEELCBETR2RETREE TEEEMRL., NL—RATVZZELEEBBOBRFREERTE S,

Wastewater treatment engineering is the integrated subject composed of chemical engineering, biology, chemistry and mathematics covering
various kinds of unit processes and reactions. This class enables students to design the essential processes in wastewater treatment systems and
estimate the reaction performance based on theories and elaborated know-how. For instance, approaches to integrate available/desired
technologies to reduce environmental pollution with reasonable cost, limitation/features of each technology, specific challenges in the
countries/regions.

Achievement Goals

- Relevant sense to adopt the technologies on solid waste treatments to reduce organic pollutions.

- Sense to fix the environmental challenges based on the background and the relating technologies.

- Sense to elaborate staretzes to reduce the environmental pollutions/problems, by identifying trade-off relationships which might present during
the solution.

HBE /Textbooks
Wastewater Engineering, treatment and reuse, fouth edition (2002) Metcalf & Eddy, McGraw Hill Higher Education, ISBN 978-0071241403.

SEZEREEFEEICIE O) /References ( Available in the library: O )

Activated Sludge Models ASM1, ASM2, ASM2d and ASM3 (2000) IWA publishing, ISBN: 978-1900222242.
Anaerobic Digestion Model No.1 (ADM1) (2002) IWA publishing, ISBN: 978-1900222785
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HPIRHE
oBEREE TF45H BES 27 AEK

(Advanced Sustainable Sanitation Engineering)

BB WA /Class schedules and Contents

1. KR ERTOBRE
CHEKERDER T
CBkBEOERS

. 7TOtANERERENERS
. MIEH R E

. LERmE

. EMENREOBRE
CFiEEOEYREBETOEA

9. EYBEOEYLETOLAETOERE
10. RREENRETOER

1. kD EERE

12 BE7O0tA

13. KERZ' O+ R

14. 55 ROAE, BRI

15. lERR DS EE1L

O ~NOoO O, WN

. Wastewater engineering, overview

. Constituents in wastewater

. Analysis and selection of wastewater flowrates and constituent loadings
. Process analysis and selection

. Physical unit operations

. Chemical unit operations

. Fundamentals of Biological treatment

. Suspended growth biological tretament processes

. Attached growth and combined biological treatment processes

10. Anaerobic suspended and attached growth biological treatment processes
11. Advanced wastewater treatment

12. Disinfection processes

13. Water reuse

14. Treatment, reuse, and diposal of solids and biosolids

15. Issues related to treatment-plant performance

RIEFFM DA%  /Assessment Method
BBHEE (T8 BJICL2ERE) 50%
EEEENERS0%

Active learning 50%
Presentation 50%

0N OB WN =

©

E§l- BRFZOAAE  /Preparation and Review
FE: BH7OF0EY OHKREIRTLAZBHICANTHEZE
BE: THXFAMNBEOFHEEEEHE, FEOEMERDDI L

Prior to the classes, corresponding wastewater treatment process in your town must be reviewed. Also mathematical exercises of the text (each
chapter) must be solved to strengthen your understanding.
BELDEE /Remarks
BREBOR—JBHFZVOT, BHIOXRIETFENIBE
FERASHERBRFLIZN, RECLDZBRFEENVEThEEEETCEHET S,

The relevant chapters of the textbook (Wastewater Engineering, treatment and reuse, fourth edition) should be carefully understood prior to
participating the class.

Official language for this subject: English unless specified.

BHEHN,SOAYE— /Message from the Instructor
HkuBERMZERNICEET S,
Learn Wastewater Engineering in a systematic manner.

F—"— R /Keywords
LEI%, HkuE, HEYRS, MRILERS

Chemical engineering, microbial reaction, physicochemical reaction, wastewater engineering
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EMMA
ORI B EEL R R w278

(Advanced Ecological and Environmental Physiology)

HYER A% B/ Tomonori KAWANO / IREBA G IR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

OF
= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD

HERe
BI0721S © O O

HERTZLENEOMESE @ W ME O:ME A PoiE

HES RIGIGETRF .

REDOBE /Course Description
ERAOEHOMREFZBNL. TELTHEY., BEY. REEYI TIRESBEOXANZALZRRT 2. BHICEYMFBRRCE T2EH
HWH2VEHFRANCREZHEICREFREZODAANCRBEZHMIIN L TCRIERNSERGS RCEERTORBEYBOMEERICD
WTEMRID_LZ2EEBELET S,

Data-oriented discussion on the recent research topics at biochemical, cell biological and molecular biological basis will
be brought for deepening our understanding of the plant and microbial responses to the changing environments.

HRIE  /Textbooks
BESL

N.A.

SEEZREE®EICIF O) /References ( Available in the library: O )
EHEHEET

Appropriate materials are introduced.
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EMMA
ORI B EEL R R w278

(Advanced Ecological and Environmental Physiology)

BB WA /Class schedules and Contents

1 EYORESE (1> OXY>aY)

2 WEYOEER

3 WEYPOLEEF

4 REEYZERE (1) [£82H]

5 REEYRERE (2) [£8& FHFTME]
6 WEMEMEED (1) [EPEHER]
7 REMEMEEY (2) [HEVRERIN]
8 MREMERIZE (1) I[XHZXA]

9 fERRMESREE (2) [AfHEE]

10 BEFRREHE

11 REHIE

12 RERREHARTR (1) NDV—RANEFRALETLECETFTOER
13 RERREMANR (2 )NV—RAVKNEFRALETLEVETFTOER
14 BRERREARTR (3 )NV—RAVNEFALETLEVETFTOER
15 F&d

1 Plants and microorganisms (an introduction)

2 Plant Eco-Physiology (1)  [Physiological back-ground]

3 Plant Eco-Physiology (2)  [Ecological back-ground]

4 Protozoa and Environment (1) [Environmental factors affecting the microflora]
5 Protozoa and Environment (2)  [Ecotoxicity assays]

6 Plants and infectious microbes (1)  [Biological back-ground]
7 Plants and infectious microbes (2)  [Protection of plants]

8 Cellular signaling (1)  [Mechanism]

9 Cellular signaling (2)  [Control]

10 Controls in gene expression

11 Metabolic regulations

12 Video-based presentations and discussion (1)

13 Video-based presentations and discussion (2)

14 Video-based presentations and discussion (3)

15 Summary

RAESHM D H3E  /Assessment Method
L R—K50%
FRERKS50%

Reports50%
Oral presentation50%

E§l- BRFZOAAE  /Preparation and Review
FE #EE+2ICITS52E
Good preparations for classes and reviews after classes will enhance your performance.

BELEDEE /Remarks

BEEG, EYPEESE, REEYT. BREE, ARABRCE,. EEFRAGME. KFEHIHSEOSHFIIBBELTVWRZEfERELV., KER
T, FLEELIRRTBTOBERZTVET, iz, HAFRTOZEEHFLIDFELLHIBEEORTTOREEZRLET,

Students are encouraged to bring about hot discussion based on the uptodate knowledges. Upon request, lecture will be given in English. Even to
Japanese students, some tasks will be given in English.

FE B8z toICI52¢E
Good preparations for classes and reviews after classes will enhance your performance.

HUEASOXYE— [Message from the Instructor

F—7—R /Keywords
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EMRE
oW M B A R

(Advanced Functional Microbiology)

BHER FHE ¥/ Hiroshi MORITA / IREBEA G T 2R (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
BI0722S @ O O
- LA ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description
WEMIHLS A SRBREREEEICIRAETATELY, BEFCHSTFINAFTIV /O —02FERKEICKY, BEVOMEEFRR- BRI,
FILREFIEPRREAMEDSIABERSBEESIHILSVTSATATVWS, FLBEDISEHEYI FETERVBRREICTIELL
EBLTVD, CORSBEBHREMENOBEETATICEHNEERNSEFTNTHY ., FBRTRUEY ORI ZRELC OV TEREZRY
. BEVMEXOFXRERLETDRELIEESD,
FEBEFUTOBRY THB,
- WEYOBERFICOVTRRENTE S,
- BLOMEYBEEICEL TEBNTE B,
C MEMEXEICBEITBIEREEN TES,

Microorganisms are an important part of natural environments. This lecture aims to develop and refine your academic skills that are imperative in
functional microbiology of environmental and industrial technology. This lecture is grouped into four parts: "industrial microbiology", "fermentation
technology", "biocontrol science" and "environmental microbiology". Advanced knowledge on environmental microbiology will be lectured.

To be able to outline the three topics shown below.

- Establishment of novel culture method

- Factors affecting microbial growth and function

+ Future prospect of microorganism industry

HRBE /Textbooks
7% L/ None

SEZEREEHEEICIF O) /References ( Available in the library: O )
Michael Madigan, John Martinko, David Stahl, David Clark, Brock Biology of Microorganisms (13th Edition), PEARSON Education, Inc., ISBN: 978-
0-321-73551-5, 2012
Jacquelyn G. Black, Microbiology (8th Edition), JOHN WILEY & SONS, INC., ISBN: 978-0-470-64621-2, 2013
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?iF“iﬂE

o MM RE

(Advanced Functional Microbiology)

BB WA /Class schedules and Contents

CRBIZO [#3EE] / Fermentation Technology | [Pure Culture]

. REBIZ0 [BEAI1EE] / Fermentation Technology Il [Co-culture]

. REBIZ0O [#E1EkEt] / Fermentation Technology Il [Cultural Medial

CREBETHO [#585%5] / Fermentation Technology IV [Cultural Methods]

. EMHIEE © DEE- 8&%] / Biocontrol Science | [Sterilization and Disinfection]
CHEMHEE © [EWE] / Biocontrol Science Il [Antibiotics]

. BZRE / Infectious diseases

SEMEYEO [BR]  / Applied Microbiology | [Foods]

CSRAMEYE [EXRM] / Applied Microbiology Il [Medicines and Healthcare Products]
CEREMEYSEO [REME] / Microbial Ecology | [Carbon Cycle]

CEREMEYREO [EXEMEER] / Microbial Ecology Il [Nitrogen Cycle]

CERMEYZO [FREMEIR] / Microbial Ecology Il [Sulfur Cycle]

CREMEYED INAFAF =TI AX>F—>3 ] /Environmental Microbiology |  [Bioaugmentation]
CREBEMEYEFO INMAFAT4Z21L—>3>] /Environmental Microbiology Il [Biostimulation]
5 . EMEZE DO FRELE/ Future Prospect of Microorganism Industry

RiEFFMD A% /Assessment Method
B4/ Examination : 70%
R/ Report:  15%
R¥EREE/ Class Participation :  15%

N

=) A A a0 NOODOaBMMWDN
A WN-~O

Epi- E%ZBOANAE  /Preparation and Review

BRETREBELVARZERY LT3 L8, BREBBIETICENRZEEZTY, BERTRICEEEIBCEICLVEREESSIIROTEL L,
Students are requested to more understand by review learning and preparation for next class.

BELDEE /Remarks
BT THEYF, 2BELTWVWR L,
It is necessary to have already taken "microbiology" in your undergraduate program.
HYENSOXYHE— [Message from the Instructor
ABRICHSVT, HEYORLBBREICOVTEREZRD, BEVEXORRERETIRENEE>TEL L,
Students are requested to get the new idea of how to apply microbial potential activities to microorganism industry.
F—J— R /Keywords
Industrial Microbiology, Fermentation Technology, Microbial Ecology, Environmental Microbiology, Applied Microbiology
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EMBE

oYY IR 45 RES AT LAEH

(Advanced Biophysics)

HEER 28 1E— / Shinichi MOCHIZUKI / IREA B ITER (19~ ), #HF FE / Kazuo SAKURAI / IREBEH MW 22 FR
/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP

= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD
FBES

BI0731S © O O

HERTZLENEOMESE @ W ME O:ME A PoiE

HEE THPETaE

REDOBE /Course Description
EYYBOBATE, BEXZAVEXENABELICERZHTT., TOEBREBRI) SEBOT—FXBNETEHMH TS, £, HENREOY
—J)LE L TDOMathematicalc L TE BB X2 BT,

FHEEBRUTOERY THS,
CERUNVEOBRBRIMICBEI DML ETARSHIAEROERZER TS,
*ESCRRERETSTEDLSICRS,

Among the field of biophysics, | will focus on the structural analysis of biopolymers with small angle X-ray scattering.
The course will cover from the basics of scattering to the data analysis. As an analytical program, | will use Mathematica.

Studying the basic scattering theory required to understand proteinsolutions.
Obtain the skill to analyze the scattering data.

HRBE /Textbooks
B4 7°) > N / Print Distribution

SEEREEHEEICIF O) /References ( Available in the library: O )
45(Z 7% L/ Print Distribution if necessary
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o VYN R

(Advanced Biophysics)

BB WA /Class schedules and Contents
1 HELRREE

2 7-0I&%% | [E#iE]
3 7-UIfsm u Al
4 T7—UIZEH

5 HELOERL

6 MABE

7 REBRWES S ORE
8 HREMEHE

9 T\ 1 [EH]
10 F—2@F 1| [E#E]
1M F—28#F I [KA]
12 EEI

13 JEEI

14 38BN

15 F&o

1 What is the Scattering

2 Fourier Series | [Basic edition]

3 Fourier Series Il [Application]

4 Fourier Transform

5 Formulation of Scattering

6 Small-angle Scattering

7 Scattering from Spherical and Rod-like Objects
8 Synchrotron Radiation and Scattering
9 Data Analysis | [Case example]
10 Data Analysis Il [Basic edition]
11 Data Analysis Il [Application]
12 Exercise |

13 Exercise Il

14 Exercise lll

15 Summary

RAESHM D H3E  /Assessment Method
LAR—b 50%
EE 50%

Repoet 50%
Exercises 50%

E§l- BRFZOAAE  /Preparation and Review

FE- BBz t+o1752¢L

Good preparations for classes and reviews after classes will enhance your performance.
BiELDEE /Remarks
BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords
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_ TR ~ mmaE
ot EH b Z 45/ RES AT LR

(Advanced Computational Chemistry)

HYER EIM —tb/Kazuya UEZU / REBEE®IZER (19~ )

/Instructor

BIBER By 28 {y 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
BI0732S (:) (:) (:)
- sHE{Lseaye ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description
CZOFERREEMITHLHOY—IINELT, ETETTOBEIZRKEL TVBFHENLRZICOVWTES, RRNBEFHENLREYTINEEST, 5
HEMICEBLEEREEERTE, FELCZOERERER<EMRTS,

Computational chemistry is a powerful tool that can provide increased insight and understanding of many complex topics.
The rapid advances in computer hardware and software for computational chemistry over the last decade allow
meaningful chemistry calculations to be performed on standard desktop computers.

FEEZREFIUTOREY THS,

(1) SECEMNAE. e FELFCEI2EELEMNABEEMTERICOHTWVWS,

(2 BVEBEMRENERRD  FHEAMRZZAVT. XRYPEICHEIIHBEERITDEN TEDIRIZZICOITTVS,

R BWREBRICESVEAZNTEN  FTELFORREEHRL., ThEFAL TRARMARICEMTEZ2EB25IC20HTVS,

Aim of this lecture is to provide the specific skills and/or knowledge as listed below.

(1) High specialty knowledge/skills in Computational Chemistry.

(2) Capacity for solving the specific problems and the skills to express the knowledge for engineering/research applications of computational
chemistry.

(3) Ethically motivated professional self-regulation during the studies and practices in computational chemistry.

HRBE /Textbooks
FICHEBELEL,
Not specified.

SEEREEREICIE O) [References ( Available in the library: O )

Computational Quantum Chemistry ACADEMIC PRESS ( ISBN 978-0-1256-9682-1 )
Introduction to COMPUTATIONAL CHEMISTRY JOHN WILEY & SONS ( ISBN 978-0-4700-1187-4 )
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SHE &5

(Advanced Computational Chemistry)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

SELZFO#E / Standard computational methods

EMBE
RRSATLAER

BT HZF0ORE & —MFE / Foundational principles for Quantum Mechanics
2aALFa4UH—FERE T DELIEEE / Approximate solution for the Schrédinger equation

kERT DR FEE / Atomic orbital of Hydrogen Atom

KERTFOEES MBI / Radial distribution function of hydrogen atom

Slater® 5 FB\& / Slater-type Molecular Orbital
Gauss# 4 F#\38 / Gaussian Molecular Orbital
EKBI% ( 1 ) STO-nG n=1,2/ Basic Sets (1) STO-nG n=1,2
EKBE® ( 2 ) STO-nG n=3,4 / Basic Sets (2) STO-nG n=3,4
T A~ / Midterm Exam
JISFZEHI (1) L4k / Application Example (1)Conformation

ISAZEHI (2 ) {2 E / Application Example (2)Chemical bond
JSHZEH (3 ) £E#&4 / Application Example (3)Metal bond
JISFZEHI (4 ) # & / Application Example (4)Crystal

ISAEH (5 ) {LZ KIS / Application Example (5)Chemical reaction

RAEMD HE  /Assessment Method
FaA (LK—NZ) 20%
FETAN 30%
B&LAR—N 50%

Report 20%
Midterm exam 30%
Final report 50%

ET TR

ERFBONR

/Preparation and Review

FEAFOEREREEHEL, HEALEVYIRNIIT2ENCAATRLEHIC, t25FE- BFETS5 L.

Good preparations for using the standard computational methods to deeply understand basic theory of computational chemistry.

BiELDEE

/Remarks

RFAEVI N EBIZSY TNy TROAVE1I—-X,
VEBRFICETT S,

Laptop computer with a spread sheet software.
To be announced in the first lecture.

TE- BBETOIITSCL
Good preparations for classes and reviews after classes will enhance your performance.

BHHEELASOXY -
RABEV I N THFREHEZTSCET, AECFOEREREEHL .,

/Message from the Instructor

AEAFEVYIRIITZENICFATZHOEEICL THL LV,

Chemists and chemical engineers now have an additional tool available that is complementary to traditional experimental and theoretical
techniques. So, | hope you can use the standard computational methods to deeply understand chemical phenomena.

F—J—k

/Keywords

BT

Quantum chemistry
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EMBE

otk AT RS I s 2

(Advanced Biomaterials)

BHER FIB 5=/ Koji NAKAZAWA | IREBAEH T ER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
BI0733S @ O O
- S ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description

EgEMeHE, BERHRE, BEER, ALK, MREELEDTATFAIVATHIISVWTIRKZEDTERVWMBTH S, FERTR., £
GHBE LTRAE D HBOBEE TOEH. £EMBIIROSNZEM, SSLCRMTBEEGETRECIRBICOVTERT S, €512,
NAAITITILCBETRZREFORNEY VRAZHBZ LKL 2T, BEFOHAZEHETD. ChS5ZBLT, NMMAXTUTILORNAICLER
HMBEBBITBEEEIC. HLOWMBRHEZRRETEDRSICAHBD L ZTERAEE TS,

Biomaterial is any substance (other than drugs) or combination of substances synthetic and natural in origin, which can be used for any period of
time, as a whole or as a system which treats, augments, or replaces any tissue, organ, or function of the body. In this lecture, we discuss the
biomaterials.

HBE /Textbooks
71> N %8 / The materials are hand out by printed matters.

SEZEREEFEEICIFE O) /References ( Available in the library: O )

HEY- MAEL "THRITAZITILTHOLZNAARTUTIL  FEE 2011F  ¥2800
NE—K AR WRE= B TEBENAAITUTILNRT YD, NTS 20126  ¥52000

RESHE - WA /Class schedules and Contents

1 NAAITVTIL &/ What are biomaterials ?

NAAIT VT I ORBESRMH | Necessary conditions of biomaterials

£ KBS 1 / Biocompatibility

EY RIS | Foreign matter reactions

XTI T I EEHER I Biomaterials and biological reactions

XT T IO RERRE / Surface design of biomaterials

T2 M B / Safety testing

£8 / Metals

9 t£ZXv YA/ Ceramics

10 &% ¥/ Polymers

11 RABE S F | Composites

12 ZHEMBICETZTLEYT—321 (28 ) /Presentation 1 (Metals)

13 EEMBICEIZTLEYFTF—2 32 (T2 Y URX) /Presentation 2 (Ceramics)
14 EEMBICEITRTLEYFT—2 33 (KRUT—) /Presentation 3 (Polymers)
15 #& 515 / Discussion

RAEEMD HE  /Assessment Method
BENERES M 30%

Active participation to the class
LAR—bK 70%
Report

W N O WDN
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O R R4

(Advanced Biomaterials)

Epi- BE%FBOANAE  /Preparation and Review
FE- #8ztoIc752¢E

Good preparations for classes and reviews after classes will enhance your performance.

BELDEE /Remarks
FERASERBEAZFLTZHN, BEARFRIL LD ZBRLEN VBEThEREFTERET S,
/Official language for this subject : Japanese unless specified.

FDOftt, EE., ¥R/ To be announced in the class.

BHENSOAXYE— /Message from the Instructor
ERTNAA, HMREEREOHRICHBELTVRIZ2ER, SANFATAINAANTUTIOBRIZRITTLSEZL,
This lecture supports a student studying the field of animal cell culture, tissue engineering, and DDS.

F—7—R /Keywords

23/ 65
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ZMRA
MY — TR w278

(Advanced Biosensor Engineering)

HYEEZ BEM BEES / Takaaki ISODA / REBEDITER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

OP
= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD

HERe
BI0734S © O O

HERTZLENEOMESE @ W ME O:ME A PoiE

HEE ¥ty —T5HE

REDOBE /Course Description

HERBEUTOLESY)
EENEFRADO LD DERMFACERISBBICOVTIREROABEZEBRTEDZXLSICT S,

Attainment target is shown below :
This lecture explain an electrochemistry for leading-edg measurement of
biochemical substances and the mechanism of chemical reactions.

HRIE /Textbooks
HREFENERETHEN TS, /Atextbook is introduced at first guidance in this lecture.

sZEREEFEEICIE O) /References ( Available in the library: O )
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ZMRA
MY — TR w278

(Advanced Biosensor Engineering)

BB WA /Class schedules and Contents
1 KH
2 REEEDEPER
3 flMec e KRB
4 NMAEHEHR (1) [BEERE]

5 NMAEHEH (2 ) [KBRIREBF]

6 NAMAEVHBH (3 ) [RESZXEV]

7 AIZSHEOBE (1) IRTFROERE]

8 AISAGOBE(2) [DNA- RNAQER]

9 AIZAGOBE(3) [ZON7- k0 ERE]

10 M IEM (1) [72R8VUVTZ5T714—]

1M1 lmTIEds(2) [F/0V9571—]

12 B0 HFA (1) (YA Ha]

13 £EHROE HRA (2) [ZONT RTFR]

14 £4EMROEHFRA (3 ) [HiE- FE]

15 F&o

1 Metabolism

2 Products and intermediates made from a metabolism

3 Cell function and the surface structure

4 Electrochemical measurement(1) [Enzyme electrode]

5 Electrochemical measurement(2) [QCM]

6 Electrochemical measurement(3) [SPR]

7 The principle of sensing(1) [Peptide modification]

8 The principle of sensing(2) [DNA & RNA modification]

9 The principle of sensing(3) [Protein & antigen modification]

10 Micromachining technology making of a semiconductor(1) [Photolithography]
11 Micromachining technology making of a semiconductor(2) [Nanolithography]
12 Use biomaterial for sensing(1) [Cytokine]

13 Use biomaterial for sensing(2) [Protein & peptide]

14 Use biomaterial for sensing(3) [Cell & Living tissue]

15 Summary

RABFTM DAL /Assessment Method
SBARSE 90%
LR—K 10%
Final exam 90%
Report 10%
Ep- ERZFEDORNE /Preparation and Review
TE BBz toICI5C¢E
Good preparations for classes and reviews after classes will enhance your performance.

Bi&LDEE /Remarks

HEENSOXYE— /Message from the Instructor

FBRTR. NMAEV—AEPORBEETILINOZIAASRY U2 TVRDCEHNBRTEERT, CSICHBREROEVESE, £YL
BERUCEOEREEBLEFNEVWTLES,

You will learn at this lecture that a biosensor is composed of a function of living matters and electronics. If you would like to get more knowledge,
you had better review the foundation of the biology and the electrochemistry.

F—J— R /Keywords
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ZMRA
3 DFCIN M85 x7 LW

(Advanced Ecosystem Science)

BHER RO BB/ Akira HARAGUCHI / REBA G ITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP

= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD
FBES

BI10723S © O O

HERTZLENEOMESE @ W ME O:ME A PoiE

BES HHE AT LA5ER

REDOBE /Course Description
EREBEPLOIC, IT% BE £YRESESANZAEHNSERBROREXPEEOFECOVTHERLE T, ERBEPRHEOME. SRV
WRERFEEMEECOHEREZRLE L EBERN STERECPEKRRIEYIREITHEEEYORELRER. BSTICHMHEAE
DPFEPFNBERDSOLEY - REMEFEACEIZIARICOVT, BHNOAERRZEHTERLET, COBRTE, SFTRLERELH
POBIBBAIICHLT, FRZOEINSERERRNDCENTEDRLSBABEZIIOWDCREEREBELET, Tk, COEHETER., F
BERBACEEBRERLET,

COBROIERRRE, UTOEYTY,

BESEMNAE K £BRARCAIDIERNEBNECOVTRERL, ZEOEMIHFANOSANLOICTOERERREEED
EANTES,

BUVEBERRENERED  SRERITAOHARNBEELEDLSBHEEN HBDOLICOVT, MEABTEZEHTHOHL YR TVERICKYRT
CENTED,

BVRERICESVEAENTEN  FRERICESVTESGREZELKERL. ChESTALHARTDEZBEBNICEFRTE 3,

Methods for conservation and management of ecosystems based on ecological sciences will be explained with special reference to function of
population and community, interaction between chemical environments and biological function, and mutualism between species. Interaction
between biosphere and soil-hydrosphere, and interactive analysis between environment and organisms based on physiology and molecular
biology will be discussed including recent research. The aim of this lecture is to get fundamental knowledges of ecology in order to express one's
opinion for every environmental problem. Every student is required to present a mini lecture concerning ecological management in a seminar.

The goals of this lecture are as follows:

Specialist knowledge and skills: Attendees should master theoretical analysis of ecological phenomena and develop the theory for applying to their
specific research subject.

Advanced problem-solving and expressive abilities: Attendees are requested to give lecture on the individual ecological phenomena relating to
their specific research topics including their own research achievement.

Ability to function autonomously with a solid ethical foundation: Attendees are requested to understand the bioethics properly based on the
ecological theory and to actively develop them in their research carrier.

HRIE [Textbooks
87 L £ A (Nothing)
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EMMA
ges e =A =i, 2 FLAE
OEF&/ZTA%nHH RESATLAER
(Advanced Ecosystem Science)
SEEREEHEEICIE O) /References ( Available in the library: O )
BEEHICEERN LU ET (Show references within the lecture)

¥ E- WA /Class schedules and Contents
1 ERERXOBECKEICEIZ>2ERBSORER

2 BEBERE (1) BEOBEHR(OZAT Y IHIE)
3 EHBEER (2) RECAFFKEBEEEOBRRKR
4 BELEREF (1) Lotka-Volterad#FHEE- HEETIL
5 BELREE(2) HEOEFIL

6 BEEREF(3) BREZYF (TimanDER )

7 KBR (1) IRILF—EREBRR

8 HEEEXR(2) E£YIRCEFENYERR

9 EYSHRUEBEREIRMEOER

10 YELEE

11 BEEXRERER

12 YIERR

13 £ERXORLEFA
14 RERMKIC & D ERREN
15 BEREX: SEREBRCHIIEERX

*BENREIEFREEICRDBENBYET,
“REBOBEE., ERERE (AVFIYUREHEELL TMoodle TEE ) ICTHEETVET, KE @HEOBEHE. MoodleEIZCOKIBRLET,

1 Structure and function of ecosystems (overview)

2 Population ecology (1) Theory for population growth

3 Population ecology (2) Factors affecting population growth
4 Community ecology (1) Competition and predation

5 Community ecology (2) Mutualism

6 Community ecology (3) Resources and niche

7 Ecosystems (1) Energy flow

8 Ecosystems (2) Matter cycling

9 Index of biodiversity and theory

10 Theory of production

11 Production of population

12 Matter

13 Ecosystem restoration and wise use

14 Ecosystem analysis bu stable isotope

15 Lecture: Presentation about ecosystem and biodiversity

Schedule and contents can be changed.

RIEFFM D FEE  /Assessment Method
BEEE 100%
MRS BREATZEL<ERLTVBD L, BREABICHALTTRICERZT>TVS L, RHOEREFEHTHOAYPIKHHALT
WBlE, BB EBETHDILE, ETMEREEELET,
Teaching Practice 100%
Evaluation: Lecture should be adequately summarized; discussion is sufficient; opinion should be sufficiently presented; practice lecture should be
well constructed

Epi- E%FBOANAE  /Preparation and Review

BEOEZROBEIXELHFTEAN, BEBEOBEDAVPTVEROEREL THEVTLEEL,
Not necessary, but preperation of lecture is necessary.

BELDEE /Remarks
BHECR, BEEBEBEAOEEEZRLETOCT, FAEFBETIICT>TEZ L,
Preperation for teaching practice is required.
BEIEFEARBEOHATITVETY, KFLLDIFTHEFLEN BTN BFTFOATERETVET,
Official languages for this subject are English and Japanese.
EYE, BRUOEBRENERELDZERTIONT, ChSOEBABETENFFIIATTHLVTILEEZL,
Fundamental knowledge of biology and ecology is required.
EFNREBEELT, SE0EROAAMNLZBRBLTSVWTILKEEY, BROZE, BXTEALLERZ—FLTKEEL,
You are recomemnded to check the title of every class in advance, and read again the document provided in every class.

BH. NE HF BEZEOBHAPREOREAS L, BRICBRIZBEME, BHRIEEZBREMoodeLICOHXBRLETOT, BENESR
DTN EMoodleZHERE T DL SICL TS EEV,
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EMMA
CHRET AT LY S AT AFR
(Advanced Ecosystem Science)

B LDEE /Remarks
All announcement on the lecture will appear on Moodle. Students are requested to visit Moodle course frequently.
COBERRGF. "£RBIATLARI CARMABEIAET, THERZF. "EERIATLR. OBBERBICHEBEL LTV,
This lecture will be held at the same time as "Ecosystem Science". Students should attend the lecture time of "Ecosystem Science".
BHENSOAXYE— /Message from the Instructor
HERRAOREXPEECEIZIEBRAALCOVTERIMHLET. Cho0ERARBR. £RREEPRETEAXY NOEBIZS VWTFAR
BABTINOT, COXRSBAENDERZEZATVRIAILE, BBRNICZEBIZLZ2HHOLET,
Fundamental knowlegde of conservation and management of ecosystems will be explained easily. The knowledge is
necessary for practical official management of environmental management and protection.
F—J— R /Keywords
fERE B £BR ZRYE YEEE

Population, Community, Ecosystem, Diversity, Matter production
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¥rIRA
oIRIBAEYIFIS RES AT LAEH

(Advanced Environmental Biology)

HYER Il Bs42 / Katsunori YANAGAWA [ IRIBAS TER (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

OF
= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD

HERe
BI0724S © O O

HERTZLENEOMESE @ W ME O:ME A PoiE

HES RIgTEYFHE

REDOBE /Course Description
AERTR. REMLEYZ. HEVERZCEDIBENOWRBEAPHRFEZANL., WIKRELEYOHECRAZL<ERIZEZEN
ETBH, TSIC, WKERELL, BXREN. REFTR, IXNF—BELEZHIIC, BREBRIZHDIABNERICLBZBELELCODVTES
o BERRE. EFOMRNEAZNENHERBEICAS T >EMANCABZHICAT. BRE2BEHTHERH O ETHD. FEXOIIER
BEUTOBEYTHS RELAEYOEDL ) Z2ERIZLOICHELFAND DERNABEFICOHTVS, RELCEYOEDY P SRET
BPEFRTELBBEOERICOVTHOML, HFLEIKRMETITHEZICODHTVD, IRBEOBEBBICOVT, EWme IR0 A EE
BLANS, ILLRBICES<BREBETEZEZICOTTVS,

The aim of this lecture is to have a comprehensive knowledge of the dynamics and the interactions between microorganisms and their habitat. In
this lecture, students will develop an advanced understanding of the natural ecosystem, and learn about the global problems including natural
conservation, global warming, eutrophication, environmental pollution, and energy issues.

HHRIE [Textbooks
BREREERY

Handouts will be distributed in the lecture.

SEZEREEHEEICIF O) /References ( Available in the library: O )
EREREERN

Handouts will be distributed in the lecture.
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OIRFLEVFISR

(Advanced Environmental Biology)

BB WA /Class schedules and Contents

1MEUSHIC

2 MRS

3RERK

ANEMI TSN
S8BT UURNY RN, RURNA
AWML E N Y EER
THEEREY

8L RE

IAX R R

10X 2Bt
MRRRIEEY
12 E K

134t R E
14IREBE

15FEHEYS

10verview of environmental biology
2Physical and chemical factors
3Photosynthesis

4Phytoplankton

5Zooplankton , nekton and benthos
6Biogeochemical cycles

7Marine microbiology1

8Marine microbiology2

9Methane source

10Methane sink

11Life in extreme environment
12Hydrothermal vent

13Deep subsurface biosphere
14Bioremediation

15Astrobiology

RAESHM D H3E  /Assessment Method

LAR—K 100%
Report 100%

EH- ERFEBEOHAZAR /Preparation and Review
BRUACHERRLCEG, BHERPSEXBZRAZL THEVTLEEL,
Students are recomemnded to peruse the distributed materials before/after the class.

B LDEE /Remarks

BEESHENZEERZFOEBABEZF ICOTTHBEN BYUET,
Fundamental knowledge of microbiology and ecology is required.

REZFEIZIENZREBSBVRY, ERFEATEFARFELET,

Japanese will be mainly used for this class unless half of the participants prefer English.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

26/ 65
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0% FHARLE Y455 RS 27 1%

(Advanced Molecular and Cellular Biosciences)

HYER RE P&/ Takanori KIHARA / RE4E M IZER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
BI0725S @ O O
- ST ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description
PFENERHRENZ _EIZEFOMBREREGFOHETELY., ChETHICERITZICREEOHARTOD IV MPRNXERET S &N R
Hond, CORETEK., 2EESHN, BREOMETOSI VMNP TIIEETIRIICOVWTHAEL, FLEVT—aveidEEgBELTS
DIFORHOMRERBICOVTR<SEMIB L ZBIET,

[2EB&]

HF- FRE D TEYNFLSTICMBENZFOSHICSVT, FMNAL DRIEN - ERNABMEEEL. M ONREE- HIRE HEFEELTR
HRICZULTBALCHEZBRIIRBEEZZICOHTVS,

BIRESREES - RED D FENERSTICHRENZOIHCHVT, BANZEEN HNZESE, CSICRXRRCELRREEZE
LTEBRNICEEREERREN TEIREHEFIIOHTWVS,

BENTEN 2 FEPERSTICHARENZOIHFICS VT, FEEZRHL. TOHBEOXREZHSHICL TEENICETICHREZRE
TRTHN, ESICRER BAOMRARECHEEBNHICHBL THARZEEHI AN TER DI AT —>3a 2 HEH D,

Recent advances in molecular and cell biology area are amazed. It is required to check the recent research projects, articles, and reviews to follow
the advances. In this class, students aim at deeply understanding the advances through survey, presentation, and discussion about the recent
national projects and articles. Attainable goal of this class is that students will be able to deeply discussion on the molecular and cell biology and
make new research proposals of this area.

Goals:

- To acquire professional, original, and practical knowledge in the molecular and cellular biology fields, and to acquire the skills to solve the issues
flexibly and independently as a scientist.

- To have the abilities to original thinking and decisions about issues in the molecular and cellular biology fields and to present useful knowledge
and information in papers or at conferences.

- To have the abilities to find essential issues in the molecular and cellular biology fields, to take action to solve the issues autonomously, and to
collaborate with domestic and international researchers.

HBE /Textbooks
L
Not specified.
SEEREEEEICIE O) /References ( Available in the library: O )

L
Not specified.
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o FHIREYFKwm

(Advanced Molecular and Cellular Biosciences)

BB WA /Class schedules and Contents
. BESE, MERXOFAE (D TFEWE)
. MRBLOABRRE (D FEPE)
MR DEE (5 TFEWHF)
.MERXORBE (D FEWF2)

. MRBLOABRRE (D FEWE2)

. MR OEE (D TFEWF2)

. MERXORPE (MEREWHE)

. MRBLOARRKRE (HHIREDE)

. IR O E (MREMF)

. MERXOBE (MARBREWF2)

. MARBLOABRRE (MHREYE2)

. HRBXOFER (MBREEYE2)
RO IIMIOVTORAE

L WHEZOS IO MIOVTOR®RE
RO I VNI OWTORE. 4

A A A A DO N U DN WN 2

ah WON-~-~O

. Guidance, Survey of 1st research article in molecular biology field

. Presentation of the 1st article

. Discussion of the 1st article

. Survey of 2nd research article in molecular biology field

. Presentation of the 2st article

. Discussion of the 2st article

. Survey of 3rd research article in cell biology field

. Presentation of the 3rd article

9. Discussion of the 3rd article

10. Survey of 4th research article in cell biology field

11. Presentation of the 4th article

12. Discussion of the 4th article

13. Research of the national projects related with cell and molecular biology
14. Presentation of the national projects related with cell and molecular biology
15. Discussion of the national projects related with cell and molecular biology, Summary

0N OB WN =

RIEFHM D 3% /Assessment Method
BRREFE 100%
Presentation and discussion 100%

EH- ERFEBEOHAZAR /Preparation and Review
£ BERNAEE
B%: BERNAR

Preparation: Students should survey the referenced articles.
Review: Students should survey the referenced articles.

B LEDEE /Remarks
A L STEMY BRENESEBRRLTUSZEANRTT,
HRETWN LEI—&2RHD2HLENFHYET,
REGBE2BBUEERYET,

Students are required to understand the biochemistry, molecular biology, and cell biology.

Students are required to be able to read scientific articles and reviews in English.
The class time is more than 2 hours in each time.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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(Advanced Urban Environmental Management)

HYER WA Z /Toru MATSUMOTO / BB i 52 it

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP
&P - Bt EUMEREEHE XS ELEBEBICESL A RNITEN
HERe
ENV822S (:) (:) (:)
- AR %Y 2 455 ST TX BN OMENE ©: BEE O:ME A: pOMEE

REDOBE /Course Description
LEAMNTZRERUHETEHEAOEEZRREREMEANONSR. RE. REFMBELCEAITZT7OTEOREOETEFILELTEVBEAREY
EEOEEAD, FEBOZELER. REFBEOREXNZALETORRICOVT, BARVTSTORERBTOLBHREEZTV., 51T
TEFLELVERLEEANOBEIREEICODVTERITZLODOELIEFICH TS,
Students will acquire practical knowledge of urban environmental management model in Japan and its applicability to the developing countries
through thought experiment. First, empirical experiences for overcoming industrial pollution and urban environmental management in Japan and
Kitakyushu are introduced. Second, transferability of the "Kitakyushu model" to the developing countries is discussed.

ENEE

- BESEMANAE- B FTREBEOREXNZAXLETOIRIXY NFRICOVT, EMANL DRIEN - RENABEZEETS,

- BUVEBEBREHERRD  RROFTREMBEICHS TR O, BENO&ESTRLEEOHTREBMBICLEVREZE > TRHELCHLT
ERBEHEHMOZERICDOTS,

- BUVREBHRICESVEZEENTESD  ENAOFTREBEOER CHIBARCREOBBICH L THLERS, BESMRERR TS ES
Z#HIZOF3,

Attainment target

- Specialist knowledge and skills: acquire specialized, creative, and practical knowledge about the mechanism of urban environmental problems
and their management methods.

- Advanced problem-solving and expressive abilities: in order to deal with actual urban environmental problems, acquire the thinking ability and
judgment ability to deal with the problems from a broad perspective not only in Japan but also in developing countries.

- Ability to function autonomously with a solid ethical foundation: be interested in the development and environmental issues behind urban
environmental issues at domestic and abroad, and acquire the motivation to practice advanced study.

HHRIE [Textbooks
HICEELEWV
Not specified.

SEEREEHEEICIF O) /References ( Available in the library: O )
S (EBEPICIERTD)
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OEMIRIBN R X N Fam

(Advanced Urban Environmental Management)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

1 Environmental management experience in Japan (environmental management of Japan)

2 Environmental management experience in Japan (environmental management of Kitakyushu)
3 Kitakyushu model for overcoming industrial pollution (countermeasure against air pollution)

4 Kitakyushu model for overcoming industrial pollution (countermeasure against water pollution)
5 Conparative study on urban environmental management among cities in East Asia (China)

6 Conparative study on urban environmental management among cities in East Asia (Korea)

BEOLENRBRELAMNETI [BEOLENROEE]
BAROANENEEREIAAMNETIL [HEAMTOLNENKOESE]
BAROANENRBEREIANAMNET )L [KRBFRFAKDEH]
BAEOLENRBEREILNAMNETI DREFTEIEDEH]
R7STHOTOBTRREEEOLR [FEOBHREEE]
R7STHTOBTREEEOLR [BREOHHREEE]
FEAMETIL OEA TR
BHREEENFHETMESE RRER]
BHREEEOFOEFMESE BREHME. 2 0E#]
BHREEEOHEEFHMER [REHE- 2Ft0LA]
WEBTREBRROR [OECDEEL R—b : BX]
WM HTREBEOBR [OECDREL R—h : BE]
WM BTRERROMAE [OECDEELR—bN : PE]
WMEGBTRERROER [V -2 REHE]

TED

7 Applicability of Kitakyushu model to developing countries

8 Urban environmental management and environmental evaluation (environmental indicators)
9 Urban environmental management and environmental evaluation (basic concept of environmental accounting)
10 Urban environmental management and environmental evaluation (application of environmental accounting)

11 New trends in urban environmental management (Japan)
12 New trends in urban environmental management (Korea)
13 New trends in urban environmental management (China)

14 New trends in urban environmental management (green growth strategy)

15 Review

BAESEM D 3% /Assessment Method
TEL (BENOBREHNSM) 20%
EPIEmE- W 40%

LAR—K 40%

Positive participation in lecture 20%
Case study & Discussion 40%

Final report 40%

ETTR

EBRZEDORNEAE /Preparation and Review

BEOERETDICERIDLOSBROEZTICEHD L,
Students have to review the lessons for their deeper understanding.

BELEDEE /Remarks

R¥EBIZETRT S,
To be noticed before each class.

HUELASOXYE— [Message from the Instructor
BLIEOFERHBHNAETNThOBI I MERREREER. BEAOREMNEORDEAMOBRREHIE L TELALTVWK ZENTENRE,. BESD
DTRBLULELSBRABREBMEZOB TE S AHEMEI HET., Z<OFEREE L. EE, EBTLHLBE WNRKZADOETEX
CRELTESVET,
It is important that various cities in the developing countries learn from environmental management experiences of success and failure in
developed countries like Japan. There is a possibility that they can evade serious environmental problems that Japan experienced before.

Students will be required to propose the policy and measures for each country and each city based on each situation.

F—J— R /Keywords
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EFIRA
CIXNF BT H15%H AT

(Advanced Energy and Environmental Engineering)

HEER BRIl E$ /Atsushi FUJIYAMA [ IREBAEGITZR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP

= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD
FBES

ENV820S © O O

HERTZLENEOMESE @ W ME O:ME A PoiE

HEE IFILF—RETFHR

REDOBE /Course Description
BETE. BENAORMMFTZENERZELL, BRIFKLITIIIF—CHIZEHOBMZLEI—-L, TOfMicSsEOFALEZE<S
o CNESNRBEBL T, IRT NELIFEERRTIHHEEBID LN EEBETH S,
ESHBENMBOREIFET—VILEEL. BEHORR: FAREITHED., BREREZELR—NIFEHSD,
In the class the latest developments are reviewed and searched future directions on environmental engineering and energy based on the materials
of domestic and foreign academic journals. It is a goal to attain capability to find research issues through the process.
Each student is given a specific topic to review and evaluate a state-of-the-art of environmental policy related to it, and make its final report and
presentaion for discussion in the class.

(FEBE]
- BESEMNAE. B IRLF-—CRRCHIDRBEVABREERND DBRENCEICOTTVS,
- BUBESBRENCRRAD  IRILF—CREOHEICOVT, 22BN BRNICEEL THRARZRRL., B20ZEZX PN Z B S E
TRETHDENTES,
- BULREBBICESVLBEENTED  IRILF—CREOBEAOBELEF YU TERBEZRSHKT. TORBEOHRCAGTRYELESZ%Z
FlZoWHTW3,
Specialist knowledge and skills: acquire a wide range of knowledge about energy and the environment in a systematic and comprehensive
manner.
Advanced problem-solving and expressive abilities: to be able to think about energy and environmental issues from an interdisciplinary and
multifaceted perspective, to seek solutions, and to express one's thoughts and judgments appropriately.
Ability to function autonomously with a solid ethical foundation: develop an interest in and career awareness of energy and environmental issues,
and an attitude of working to solve problems.

HHRIE [Textbooks
45275 L/None

sZEREEFEEICIE O) /References ( Available in the library: O )
4527 L/None

29/ 65



EFIRA
CIXNF BT H15%H AT

(Advanced Energy and Environmental Engineering)

RESTE- WA  /Class schedules and Contents
DATO&SBT—T (fl) ZBEL, RREFABZFLICED S,
Students are required to make their own case studies individually and reports for presentations and discussions. Topics of the case studies are
examplified as follows:
- HERIRIE L IRIE N XY X M ( Environmental mamagement of global issues )
- #IEIRIE LRIV T X N ( Environmental management of regional issues )
- IRIILF—EREIRD X N (Environmental management of energy )
- WERIRIE & TR ¥ — ( Global issues of energy )
- #hiIRIZ & TR )L ¥ — ( Regional issues of energy )
- RIFEERE# D ( International environmental cooperation )

1. RBHOBE, #EHH ( Overview of the class and lecture )

2. NEY U M#EFE ( Determination of a topic for a case study )

3. AELAR—MHRRETH HIRRBEREITRD X N (Interim presentation and discussion on environmental management of global
issues )

4. PELAR—RNREREFTHR HIFRBEREIRI X2 N (Interim presentation and discussion on environmental management of regional
issues )

5. FEIL R—RREREHNR IRILF—EREIRI XM (Interim presentation and discussion on environmental management of energy )
6. FREIL R—NREREFH #IKIRFE L TRILF — ( Interim presentation and discussion on global issues of energy )

7. FELR—MNHRRESH #HIEIRE L& T XJ)LF— (Interim presentation and discussion on regional issues of energy )

8. HREIL R—NRREHH RBEEBRHD (Interim presentation and discussion on international environmental cooperation )

9. BRLAR—NRREHH #IKRBEREIRT X N ( Final presentation and discussion on environmental management of global issues )
10. BRI LAR— RRREHHR HEBRBELREIRXT X2 M ( Final presentation and discussion on environmental management of regional
issues )

1. &ELR—MNRREFHR IRILF—EREIRI X2 N (Final presentation and discussion on environmental management of energy )
12. B LAR— N RREFH #ERIRFE L TX)LF— ( Final presentation and discussion on global issues of energy )

13. R LR—NREREEH #HIEIRE & TX)LF— ( Final presentation and discussion on regional issues of energy )

14. & LR—MNRERCFH REBEBIBD ( Final presentation and discussion on international environmental cooperation )

15. £& & ( Summary )

REFE DAL /Assessment Method
BB ERES N ( Active learning ) 30%
&+ LR— N (Case study & report ) 70%
PHRECHREEZER, BETOHRRREERLR—FEEDETFHET S
A written report on his specific report are evaluated together with its presentation in the class.
Epi- E%FBOANAE  /Preparation and Review
LR—NCHTBT—ONBEERSD,
Some home works is required for the report in the class.
B LDEE /Remarks
HBEFERWICAEETTOLO, BEILSUTHEN EDNET,
Lectures are basically given in Japanese, with English used when necessary.
HUELASOXYE— [Message from the Instructor
BSOMRT—NEZREIZFHSIVPIIILF—DOFR/NSER, BEXIATLAOREZRD &,
A student is required to see into an object system of his research from the viewpoint of environmental engineering and energy, and propose
possible improvements in its institution.

F—J— R /Keywords
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(Advanced Sustainable Management)

HYER WA Z /Toru MATSUMOTO / BB i 52 it

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

OP
= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD

HERe
ENV821S © O O

HERTZLENEOMESE @ W ME O:ME A PoiE

HES RIGEEHIEN

REDOBE /Course Description
RIBICH L COER. RETOZBNEANSH, S, BN BEANBAEEBULTETVWS, IV K- F7 NATEBARLTH > LREE
DERAN, RIEFANRREZOR £E, BRE COIZv 23 BEEMOEEL, SURRNSEELIATAO—HKEES £/ Bk
EVDEH—EREEZENREEDRANEKR BRALTLS., £BHE TR, RECEEBL LEEHRPERARICOVIERNEFEER
A,
FEBERFROEBY)THB,
- REZERVRREDSRAICEL T, EMMNL DRER - ERNAREZE D,
- REZERVRREEDRXACELT, aEARMMRAOIUSELNSEABICHATESREL Y DZEE D,
- REBERVREEDXALBLT, LYEEZXRMASOMREETIZIER. BEEZE D,

Enterprise activities for environmental protection and conservation have been changing in more active. Environmental

business based on end-of-pipe technology turned into new business, design and production of environment harmonized
product, zero-emission, and service industry linked social system in favorable environment.

In this lecture, students will acquire practical technique for sustainable management.

Attainment targets are as follows:

To get the professional, creative and practical knowledge on environmental management and business,

To be able to make enforcement, judgment and representation from the standpoint of environmental management and business,
To have the interest and motivation in conduction of specialized research on environmental management and business.

HABE /Textbooks
RERICTVNERMNLT S,
Distribute printing
sZEREEFEEICIE O) /References ( Available in the library: O )

ZRHZOT, BEFICENT .
Introduce in lecture
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EMRE
RIS

(Advanced Sustainable Management)

BB WA /Class schedules and Contents
1 ABEZORSV, BIE, EHH

REEDZXADIRR

REBEDSXAICETIEE

BEEDXAICHETZEE

REYZXIAVN AT A

RIEFAMBEN - RERBERF

FTOIZvSa> BRBMOEEL

REBEDSXALCLS TR, HEE

9 REEDXAOBNER (RT7 2T )

10 REESXAOBARE (RT7STUNOTZ T )

11 REBEEDSZXAOFHER

12 FPIRF (RBEEDZXAEFIDOERE )

13 FEHIREF (REEDZATFTILOFE )

14 EfiRsE (REESZXAEFILOKHEL )

15 F&o

oO~NOoO O, WN

1 Overview of the lecture

2 Outline of environmental business

3 Policy for environmental business

4 Planning for environmental business

5 Environmental management system

6 Environment-friendly technology, and design for environment
7 Commercialization of zero-emission technology

8 Cooperation in different fields for environmental business

9 Overseas expansion of environmental business in East Asia
10 Overseas expansion of environmental business in other than East Asia
11 New tends in environmental business

12 Case study (Setting of the environment business model)

13 Case study (Evaluation of the environment business model)
14 Case study (Optimization of the environment business model)
15 Review

BiERME D A% /Assessment Method

BB RES I 50%
LAR—hK 50%

Active learning 50%

Report of short research 50%

E§l- BRFZOAAE  /Preparation and Review

BEOETRICRV, T8 #3IChzE<l L,

Follow teacher's instruction, and make efforts on class preparation and brush-up by yourself.
BiELDEE /Remarks
BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords
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RIEEES AT L

(Advanced Environmental Information Technology and Computer Simulation)

HYER Bt ZE/ NOGAMI Atsushi / 3EE Eh3EER

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

/Year of School Entrance O O O O

HRER [iEBR] BRICZEDATADA—ANAAVATALAO—R, REEEDATLAOD—A, B AT LO—X, BETF
/Department HAODA—A, FEENZEI—-R, BEATAI—A

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ExTiIESoNE MFRESFHHICS T8N (FEMETEHICHICMHITS8EN) 1 . FHhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

DP

= Bl g M - Boat mLRERELEDEERRD BELEHREICESWI-a@RAiTERD
FBES

ENVS10S © O

HERTZLENEOMESE @ W ME O:ME A PoiE

BEE BRItEIRY A7 LAY

REDOBE /Course Description
REYIAL—232PtBERIATAGIS)ORE, ELREBBRPEET—FETIIILTF—IR—AOEH, €24 ERBEMEFERAL
ERETZRVIFEOERBE, BREBRY ATLAEMEBRICKE . #HLLTVD, MIRHBN. PURZVALRERS, EULBERH
BIC&>2T, EZEOARSFICHTIBERIATLARII ALY VEMOEHRRERAEL . BRREORELSBOAIRERTTSC
LZBRET D,

Environmental information technologies, such as computational simulation and geographic information systems (GIS),

digital databases and national spatial data infrastructure and vegetation data, and environmental monitoring techniques

utilizing wireless sensor technology, have been evolving very rapidly. Students are encouraged to study the current state

of technology development and advanced application by research papers, symposiums and exhibitions, or visiting

companies, and to understand current status of the technology. The goal of this cource is to make presentation on the future way of
environmental information technology including computer simulation and its application regarding students's reserch field.

FEEE

- BESEMNAE- K REBRS LFFTHMERMICHTIEZRNGABEHRENICHICOTTVS,

- BUVEESRELERED REFETMIIOVT, SELRNHROUBLSKRENICEEL THREERRL, BOOZA XY HE
WIZRRTBDENTES,

Attainment target

- Specialist knowledge and skills: to acquire comprehensive practical knowledge of environmental information and assessment techniques.

- Advanced problem-solving and expressive abilities: to be able to think comprehensively from the standpoint of advanced academic research and
seek solutions to environmental impact assessment, and be able to express their ideas and judgments logically.

#HBIE [Textbooks
2ICHL,
None

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
X ZEBRERT %,

Literatures will be shown in the lecture.
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EFIRA
RIEEES AT L

(Advanced Environmental Information Technology and Computer Simulation)

BB WA /Class schedules and Contents

1 BEOMESFICETZSI AL -3 BRI ATL [BEHA]
EHOWESBFICETZ>I1L—arPERIATL [BIERROFARE]
ZEOHESHICETEZOIIL -3 UPBHRIATAL [FEH]
ZEHOMESHFICEITZIIAL—23a0REHRATL [EX]
MRTAVTVWRY TR ITORBHBERE [BEHHA]
MRTAVTVWAY T RNIJITORHERR [AE]
METAVWTVRYTIRNRIITOEBERR [FLd]
MRTAVWTVWRY T RNIITOBBERE [RX]
9 METHVWTWAYIZRNIVITOREES [BEHHA]
1MOAETHAVWTWRY 7RIV ITOREEE [R17]
MARTHVWVTWRY 7 RNIJITOREEE [F&8]
1Z2HAETHVWVTWBRY I RNIJITOREEE [RX]
13222l —2arvELLKREREMICEADZSEOMETE [FHE]
14221L—2a3 E LK EEHREMCEDLZSEOMRGTE [3HK]
15FEH

oO~NOoO O, WN

Computer simulation or information system on your research field [introduction]

Computer simulation or information system on your research field [survey]

Computer simulation or information system on your research field [prepareation]

Computer simulation or information system on your research field [presentation]

Good points and limitations of the software used in your research [introduction]

Good points and limitations of the software used in your research [survey]

Good points and limitations of the software used in your research [preparation]

Good points and limitations of the software used in your research [presentation]

9 Exercise of your own simulation program or analyzing software [introduction]

10 Exercise of your own simulation program or analyzing software [survey]

11 Exercise of your own simulation program or analyzing software [preparation]

12 Exercise of your own simulation program or analyzing software [presentation]

13 Future plan of your research with computer simulation and information technology [preparation]
14 Future plan of your research with computer simulation and information technology [presentation]
15 Review

O N OO WN =

RAESHM D H3E  /Assessment Method

BufA A& BB 20%

LE1—3&E 40%

REMERER 40%

Attitude 20%

Review 40%

Peresentation of project work 40%

Epi- E%FBOANAE  /Preparation and Review
BRAERPSEERNEETRATERID &,
Read and understand all handouts and reference materials.
RERRIBEATOBEAELZRSICITD &,
Survey for the case study presentation should be done extensively outside the class.
BELDEE /Remarks
FERF