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EFIRA
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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFRSAITChIT R (FEMETHICHICHIT28E8) 1 . FhEEE

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

FlES A - BT 8D ZhEBE
KO8 - ITRE I @ [N FEOHEE (LFIAT SRSl TOFEEERT 2.
fiRE I
|3 . W - EI I o ?ﬁ?%ﬁ@ﬁﬁ%ﬁﬁ?ét@ﬁ\%%¥NWb\Eﬁ:twﬁﬁ%@ﬁ?%t@®ﬁ@%ﬁ%ﬁ%%ﬁ
R - AN - BBE 1)

1, I-ICHIET 2FUESHHICHITEEENIE. Ba-20AU+a 5 Lv o FEREIL TS, i TR
SRS L IO 22 0 — AADFEIT, I &SRS S5 ARENORMENES 01— 20N ) %15 Ly I CHEEIL T4 ALY,

REDOHE /Course Description
AERTR. ERBLIOCRAEROED FOBES LUTYHEIC DV THHRT S,
FAAROHERMS, (VBHFOH TR, BRWE, BERE NEEERTECL, (2) BI THERIDEORRERBRTS L THE,

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.

HHRIE [Textbooks

EBELAEW

Nothing in particular

SEZEREEFEEICIF O) /References ( Available in the library: O )
BELAEW

Nothing in particular

1/ 68
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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/ 68
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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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFRSAITChIT R (FEMETHICHICHIT28E8) 1 . FhEEE

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

SRS P 51T B HZEE
T | [ o [BRILFTET E R R TR O WAl BLOTER L ORY RO NPT
SR AT, EHEDRE B & ORI E 5T 2,

i T
EER—— I | O [EEHRERST 5 AN ALbLUTOREERT - HF LI SHET 5 BENEIEET 5.
B =0 R 0
W 3 CRAE A ] e
%?,?iﬁﬁmgézﬁﬁéﬁgﬁiﬁé%ﬁm\E:—z@hU#:aAVvﬁ%EﬁbT<Eaho TR EP R

SIBIB(LE T O£ 0— RLMADSEIL. $1E & PIRE HHITH 1 DR OMEN S8 1 — 200 U F215 L7 w 7 CHEIL T eaty,

REDOHE /Course Description

BHOBEERFHEOBER, TLUYNEEEIPRREEFBELOREFEAZHLELTEBRT S, HREBEEZBNTHIEELIC, BE<D
BHAOMECBEORRICOVTHEATS, XBEMEZEU Y, BHEE. B9, BRKAEZEBEFOBERPUREF Y5 IR 14X (HH
) TREHOFLERES, BEBEFOTHYRFICLY SEOXBAEL, BHEOILEN - PENEEECEAZRFEEZRETC2E
BIDCEEIEREETD, BREILC. BALBHEEZTRTIVS DA OEROEHEICDVWTHENT S,

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.

HBE /Textbooks
reading materials

SEEREEFEEICIE O) /References ( Available in the library: O )
reading materials

B¥:HHE - WA /Class schedules and Contents

1 BEEMEMEEZ DL T/ An Introduction to Solid State Materials Chemistry
2 EMEo o081 E YO8/ Micro and Macro structure in Solids
3 RO RBiE L IFRE/Crystal Structure and Symmetry in Materials
4 #ES s & 2B B/ Crystal Structure and Space Group

5 B0 Ix)LF—{tZ/ Energy Chemistry of Solids

6 X#REF O RHBI/ Actual examples of X-ray Diffraction

7 BEMBHEMT/Composite Material Technologies

8 [EEN B A M E/Organic Synthesis Method for Solids Preparation

9 X7 L 0&E Preparative Methods of Membrane

10 B0 h /9 E/ Mechanical Properties of Solids

11 HBFXRKEDEE Role of Lattice Defects

12 KR TE 4 @ s /Application of low dimension solids

13 &3 X v U AN A/Application of Ceramics

14 BIEEEO S H/Application of Superconductors

15 J&EY/exercise

RIEFHM D 3% /Assessment Method
L 7R— N/report 100%

2/ 68



o & B BHL 2 45 5

(Advanced Solid State Materials Chemistry)

Epi- BE%FBOANAE  /Preparation and Review
reading materials

BiELDEE /Remarks
BEFEFSOCL
Bring a calculator.
BRAZTEALABEREL THZE,
Review the knowledge of inorganic chemistry.
HYENSOXYHE— [Message from the Instructor
HETH > XMERAEL THLL,

Investigate the related articles.

F—J— R /Keywords

2/ 68
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LN\ y | 4, A, BIES AT LAE
O BB R T 45 RRSAT L8R

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FPRIES R C5IT 28 HEBRE
RO - TEAF I @ MEOSEERFA AT SMEEIEIL. SENOTETIERET 2.
jd;15 I
B3 - by - RIR il O BT ORRERT Lo OOMBEROFEE A, REURENETTERT 2BENEREIT 2,
RAL - Bar - BEE 0y A EROFHHIACEEERN CHL . WEOSEEHOERO TRt ERRT 2RETER .

%O BEE O B8 L prHE o ees
%1, 1~ ICHET B2AEE BT BIT HEEAIL. Ba—20A U %25 Ly JEREEL T RS, DRARRLTVTA
BB T O 20— 2 LD L. B8 £ PR 5 - BT A OMEES 1 — 20 U+ 2 5 Ly o ORI T EE,

REDOME /Course Description
MEOLHBERE. SEALEFEEEIZADEONEELEMNO—DOTHD, FEBETRIBREOHTE, EXBERICEIBIEMIOWVT,
BILAAORBEEBRRERBEEZRY L, BEASETOLRAETERERT D, £k, TXBRIIBI2EFONEHERAE 28L, 7LE
OTF—23arvEITS,
EABHREMOBRRFRZEBIZELEEIC, BEOEMNOSHECICEITIEFOBEMICETIEMNERERDD_EEEEBEL TS,
[2EB ]
ONEOHBBREN / 7OEAICHET2EMAMNENBEERNICECOHTVS,
OVNENIBMBHFZIIOVT, RENICBREL THRREZRRL., EFANRHMA SHRENICREITS LN TES,

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.

HRIE [Textbooks
BEHICERT D,
Textbooks are shown in the class.

SEZREE®EICIE O) /References ( Available in the library: O )
BEPICETRT S,

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/ 68
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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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

EERTIRSNA MFUESHHICHIT28E0 CEEMETEICRICHITR8E | . FIEEE

/ Competence Defined in “Dieploma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

RS HE =PI AR S0
P [ | © |5o0tem oM s T AR IEET 5,

iR I

e e T | O |[EOHHES 2 ORE S e R EEDHE T > 2N 5115,

L E 0

KO mIRGE O:FIE A PREGE _ . " IR
S, 1~ CHIST BRI 4T 51 AREN1E. BO—20A )25 vy JEREL T AL,

REEIEP IO -2LA0REIE. 8B LFRESHHICE T DEENOMEREE I - 200 U a5 L7y FTHEIL T S,

RENOPE /Course Description
XEEFICLZBERTZTOHE. EHBOEEN RUOBEMEED, ABEZTREBESEOERL xS International tables D 5t 5 % 4]
ICZER, BIFOBRICHMNLE, BEEERBIIBARXET—RXEAVEV—RMRIILRNECIDZ Ty T4 2ZETITV., BRXBEBERIEL
ICDOWTOEBETS,

REDEEER

BREFARZMRECL, TELXREFEZAVEBEBRNFERCEIDAREMBET S,

NEORHEREOERD) SHERBEOIEETSHMMIBFICAERBERBY 7 NV ITRELZAVBEZEREZRELRRIZENEFICD
1%,

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.

HRBE /Textbooks
MEORMEEER SHEZE HIBMR

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

ORI RXERAEAT DREE-1) — R AL REAF
FH R FE) R ELTX(E), ARSI LZLXBINARBHE (RHE)
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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 AXRFBIZAGREND. 2021FERFBARFI T ANBHEE 1D,

English classes and Japanese classes are available every other year. Japanese classes will be offered in FY 2021.

HEENSOXYE— /Message from the Instructor

F—J— R /Keywords

4/ 68
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(Advanced Energetic Chemistry)

HEER KXEH $E/Fumiaki AMANO / TRILF—RBRILER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

FES A# I CBITHEEN ZiERE
ROGEE - IERF I @ [{bFFE & RIGEEICHET 2B W DEIRFVSREE ST 2.
;1 I
B . W - =38 I o %ﬁ@liﬁ)b#—éﬁ@ﬂﬁﬁﬁﬁﬁﬁlc#ﬂié: ENTE, RREOBAETIRT 2EED - HEThESISHNT
Rl - BER - BE Iy O |EROEHIACERFFIRERERE LG E L S, (EFRREO S SIEY) ST 2EEE D D,
HE: A E O:fE A PrEE T b
# 1, D-CHEd 2FAESAHICHITS8ENIE. Ba-200 ) Fa5 Ly JEEIL T IS, i TR

HEREF 702 0-2LA0FEER. BB EFUESAHICSITARENOMENEE - 20N U £ a5 LV FTHEFEL TARESEL,

RENOPE /Course Description
FLOIRLF—BRIAFLERT BRTHLHCE, BIBDRAEBENCHBTOLEN Y ET, ABETE, BRLLE TPER
1 & TEER, OBRNISEBLET,

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.

(22 B E]
C IRNF—CEICBETIEMNEARZARND DRENICEICODTTVWS,
C IRLF—EZFICOVT, RENICBZLTHERREZRRL, EMNRHEANSEIOEREZRENICRETES,

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.

HBE /Textbooks
FHICHEL
Not designated

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

EFBDHOLE —SBRILFEAP (BEIE- #MHF—BE ) BREE

R=2y DBERE ( KRFIIT- AREE- REE F ) LFRA

TRFEFDAPBAE (L T) REAEFRA

Electrochemical Methods: Fundamentals and Applications, 2nd Edition (Allen J. Bard, Larry R. Faulkner) Wiley

ONONOX®)
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oTRILF—ILF455m
(Advanced Energetic Chemistry)

BB WA /Class schedules and Contents

1 HAHA>RA guidance

TITRIILF—EZEFHE energy and chemical equilibrium

ZILARDRX  Nernst equation

BEZM|EN standard electrode potential

EB(1) test(1)

XmEEEFHBE photoexcitation and electron transfer

KESIETOEA  photoelectrochemical system

EBQ) test(2)

9 XK. BRUEE (1) presentations and discussion (1)

10 K., BKTFH (2) presentations and discussion (2)

11 RE, BRUFF (3) presentations and discussion (3)

12 RB&K, & ) presentations and discussion (4)

13 K., BRI (5) presentations and discussion (5)
) (6)

n

oO~NOoO O, WN

14 RRKR, BLTH®H presentations and discussion (6
15 #EFTE discussio

RAEMD HE  /Assessment Method
EE20%., FHEK 40%. 515 20%. LR—K20%

Grading will be based on test (20%), presentation (40%) , discussion (20%), and report (20%).

E§l- BRFZOAAE  /Preparation and Review
FE- BBICHEZEVTIEZL,
The students are required to prepare and review the class.
BiELDEE /Remarks

REBRABLARILOYBNLZZBBL VDL,
The students needs knowledge of physical chemistry.

HUELASOXYE— [Message from the Instructor

BER IR)LF¥— REBMECELELS., LEEMEOUS, SEEOLAEZHSHICLTELL,
Be interested in the issues of resources, energy, and environment and clarify the essence of the issues from

the viewpoint of chemical engineer.

F—— R /Keywords
2T, EREN. BTBE. EXLE. XIXRILF—ZHR

chemical equilibrium, electrode potential, electron transfer, electrochemistry, photoenergy conversion
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EMRE
SnS T A gt EA e
O ICERET T EF4F RES A5 LEH

(Advanced Reaction Design and 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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

SRS AR BT DEE = HE
038 - IEAR I @ |IbPREOEM SRS Rt T 2 SR AL . HET B0 TR ORE R IERT 2,
HRE T
[EETp e I o %gi?%ﬁﬁE%kUﬁﬁ?%ﬁE@ﬁﬁ%@ﬁb\ﬁ&@k@@%@@%&%ﬁ@%mﬁ<ﬁ%ﬁ%@
R0, - EAR - BB v O |THILE— - BiEREEE SEOESHEICHL T, RS IIML T7 70-F 7 2EaFE 0,
H@: I PIE O: ERE N PrEhE R,
1, I-|CHET 2285 HHICEIT3E5013. Ba—20h U Fa3 Loy FEREIL TS, Lasal e

HEREF 702 0-2LA0FEER. BB EFUESAHICSITARENOMENEE - 20N U £ a5 LV FTHEFEL TARESEL,

RENOPE /Course Description
EATANEREZPAFEZELLTIENICEAVSNTLVSEEMATSHY), BROMCEIXLCIZFESTREESBZVEOTHD, FHERT
., EFAZA MNIRRENZZAEMBZEMEL, TOBE- HEPTSAHICOVTEBTS,
AEZOEEBE.
- BRLABESMEEEMR O ERAEE FYTORUE—30FE BABICODVTOAERZBEL. MEBEICHHATESDLSICED
 REMBCHTARERNONEEERL. TONBEMECDAUPT<HATES LS BB, TLTORMN TXHESERML .
HSOEREZRXNShBLSIIKD
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.

HABE /Textbooks
4F(ZHEE L %5 LV /Not designated

SEEREEFEEICIE Q) /References ( Available in the library: O )
O TEAZA hORFETIRE, NHEEX JUREHRE EHMYVAIIOFT174149 20005F ¥4,900 (Hi5E)
OTEFZ/A hONFETA) EBEXEXRE BIRUEYAIIOTAT740 1987F ¥4,800 ( BiAl)
OTEFZA N —EREISH, EMHE SRERE BRUEYAICT17140 1975F ¥7,282 (Hi5l)

6/ 68



o JSERET I F 455

(Advanced Reaction Design and 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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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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFEEsAiIcBITa8en (FEMETRICHICHTEEED |, FEEE

/ Competence Defined in “Dieloma Policy™ (Competence Students Attain by Course Comeletion), Seecific Tarzets in Focus

FES AHICBITAEED ZEBE

. AR 1EF 2O ROWERI LB LR REIGEER, RICRE FERRTCOREERNEGE - i iEeT
1038 - I2H 1o g
frAE I
| . 2 - x50 I o %g%g;iﬁ?g@ftﬁﬁft%iﬁﬂﬁ'%%ﬁﬁti@ﬁiﬁ%ﬁh\ ERO RIS CBEL. BT S
B0 - B4R - REE I o HROFWH A PREERIEIRAT L {EFRIGICHL,. ReEE. REHE80Emr 57 7A—FL., 5580

R R BT — VI CIGH T RAEH O,
O g PE O RMhE A PEE e A TR
B, I lCRisd 2R AR5 AHICHIT 88N, 8O- 200U F 156~y TEHEEIL T S0, - o

HERIEF IO 20 -2 LAOFER. BB RS AHICEI T SREhOMERTE I -200 U Fa T Lv e FTHEL TL S,

BENOME /Course Description
COBREOBEFIUATOESY THS,
1 ERBEREERISEBBOERICOVTRSZY, BECOMETEEICEFETEDLSIZT S,
2RIGEE., RISBMEBOENSALHEOMRERRKLEVEWICTFARAAYI IV TS,

HERE

- EETOERAOHRICHABMERCRER., RCHEE, AERKRSECHIIEMINSABEERNA DBENICHICOHTVS,
CAEERSEE, RISEE, AERKEEOAENSREBFOMRICOVT, REMN., RENICEEL. AZOEXPHE ZRENCENS
FETCRATDENTES,

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.

#HBIE [Textbooks
1.7RFA YMEBILE(T)

2,57 L W\ (L
SEZREE®EICIE O) /References ( Available in the library: O )
FICEELEW Nothing specified
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(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/ 68
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o7 Ot ARETH 45 BED AT LK

(Advanced Process Design)

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

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFRSAITChIT R (FEMETHICHICHIT28E8) 1 . FhEEE

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

SRS =51 B REN L
#038 - 3265 1 | @ |itpmisTneasgmon e e rmE s o,
FEE I
[ I | o [EEZATLTHAREIOERE I TN 0B OREESH L UEET 52 £ T U 2REESEHE
AL BAEEEANTIBENRENFIEET 2,
Bl Bk R i

@ g ME O:E A PrEE I
# 1, 1 ICHIET 2EMESAHICHITREENIE. 82— 20N U Fa5 L7y FEEIL TCREL, Ba
HEBB{LETOER - RLIAOFEIT, BB &S BB AEENOMENEE - 207 U $ 15 LV o T CHEEL T4 i2aly,

REDOHE /Course Description
CERBERNA AV T IOR—TYELEEETOHE,. REZT7OLAESB7OEAOMRNMERIC, FT7OCLAOEAELEORE LA BE
Thd, 1. i&%@&mﬁﬁk*’("gﬂiﬁi%b‘b(Dﬁ%ﬁTEHzZ(I‘ 270A0ARND2 / 3UEELEY, FBEZRRNTOBEYZRIRES
RN EETOELAORALONFERD, KBETR., LERBEEYRB7OCLABREPHTOLAICODVWTHBERID L EEIC, RIS
Z7OEAESHTOLACAVSNBZEREMOBEEREEZBLICTOBASBFICOVTHERT S,

HERBRIUTOEITHS,

CALERBSTOERAESBTOERAICET AR EEET

EE/ZTA‘C&%&&FEJDtltﬁ%ﬁ7ﬂt7\®1l’1®ﬁm§)§\&0 BHETHETEUSIMBERERR, BREZEXHIRENEENZ
%1??60

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

HRBE /Textbooks
2%CB L /NA

SEEREEHEEICIF O) /References ( Available in the library: O )
BERICEEBN TS, / Appropriate materials are introduced during a lecture.
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(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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o > PR A T 22455 RS 27 1%

(Advanced Applied Catalysis)

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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFEEsAiIcBITa8en (FEMETRICHICHTEEED |, FEEE

/ Competence Defined in “Dieloma Policy™ (Competence Students Attain by Course Comeletion), Seecific Tarzets in Focus

SR g A DB BEEN TigEE

£0585 - TERR . © [DIEEE  BIB{LFERICSIIAREN AT R IC D0 T, ALS NBRIES £ URIIRISI- DL T
. + MENEFISET & X H| 0. TO IO A0ERFIFNRT 5.

HIRE i

e — I o [BIESIS RST ARBOBKOTMERH. WEOREEERT M0, TOMIOEE - FEMH-OL
- TEHOEREE BN *SITH115,

R0 - S - R . o MRS SR 2RBOBNROTME, MOPEN TR TE 2L OITRET 2 L4IT, MOPEORREM
et RE TR ¥ TOATCONTEM  BRTIAMEELD,

HO e BE O:BE A BriE R T
B, I lCRisd 2R AR5 AHICHIT 88N, 8O- 200U F 156~y TEHEEIL T S0, ; Sl

HBEEE O ER - 2LAOEER, BB SRS B THIH AR hOSENAE 1 - 20N U2 5 Ay J TR T4 FEah,

BENOME /Course Description

MREERROIZEIECREESTRESBEVENTH S, FERTR., LFEIXETOECLATAVSATVWRRY SMEEEMY LT, MERBR
UMEBFORHALEERDNTD, FEREBELU T, LERBOBHICESVLARRSICEIZEEAABERIC O, ik, MERFOX
BEBEL, ESICMERHCHLYRETIBBEOFEEZEHEL, BROLOOREZFEEZHRENICESEZELZHICOIAR L =EER
Be9%,

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 objective in this class is to learn knowledge of chemical technologies on the basis of catalysis for dealing with
environmental issues.

HRIE /Textbooks
FICEL
Not designated

SEEREEREICIE O) [References ( Available in the library: O )
o THFL VARILS, Hihk— ZHBESE- RMX- WE— FkE= F =R 2013F #42,800H

BB WA /Class schedules and Contents

1. HA4HZ A Guidance

IXILF—/ER# Energy & resources
BHIXILF—/FH Free energy & equilibrium
KHE B Hydration and dissolution

RISEE  Kinetics

W& & Bi&E Adsorption and desorption

KX (1) Presentation (1)

33k (2 ) Presentation (2)

9. MRS Catalysis

10. A@{tE  Petrochemistry

1. JU—=2ZAKU— Green chemistry

12. REBFDAMBEEM Catalysis technology

13. REFBWNEF /R7—MBUEFZA K Zeolite
14. HiI*k ( 3 ) Presentation (3)

15. Fik ( 4 ) Presentation (4)

RAEMD FE  /Assessment Method

REK ( QABEREB%Z ST )/ Presentation including Q&A 60%
L 7R— K~ / Report 40%

© N OAWN
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(Advanced Applied Catalysis)

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/ 68
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oSLmM Bl AT L4EFR BES AT LEK

(Advanced Materials Systems II)

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

/Instructor

BIBER B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFRSAITChIT R (FEMETHICHICHIT28E8) 1 . FhEEE

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

FlES A - BT 8D ZhEBE
KO8 - ITRE I @ |FomtTEOERET. i - SRkl .2 - 7 2 ONITE CRE T BAnEEISIS T 5.
fiRE I
B . - FI0 I o gi%gi{k}; g:@@ﬁ**ﬁﬁﬁ?ﬁ?i&ﬁ;Uﬁ%ﬁt%ﬁ‘ét@ﬁﬁﬁ'& SEROHE OEETIEFT 2700 E
R - AN - BBE I

K@ G BIE O:BE A prEE S 2 > L
%1, [T BPMESAICHIT B850, Ba—20N U F25 Ly THEEIL TS, n 7Tl
HIBEILE T OB 20— RLISOSEIT, BB &S A LS ARENOMENEE 1 — 20N U+ 15 L7 o 7 CHEIL T iealr,

REDOHE /Course Description
HIEBMBOREPHRICIERLODEERRNEREZESED>TWVWDS, fIZEF., T/ 70 /OS—NA ATV /O —BENETOMEE
MORBEZEHRTHHLLVEMOESHELL, FHRBESG. IRXLF— RE EESEOZHTHACHEZREFEL TV . AEROIEARR. &
FEEBENTVREHMBCOWVWT, TORURPBEN D FELREFLARILTEDLSIZRRATEDON, FLTOBERNICEDLS B
MHAELNTVEION EBETDI_EICHD, FNBRIFTNICOVTEHT 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.

HERE
- ERMBS AT LAZBRON ORENICERL TV S,
- ERMBOMERICOWVWT, FEN- BROICEZL THARZRRL, B20ZEXAPHUMZHARICRAIZI LN TES,

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

HBE /Textbooks
BILEEEY. BROBEERZENT S,
Special textbooks are not used. Instead, materials for the lecture are handed out when they are needed.
sEZEREEHEEICIE O) /References ( Available in the library: O )
EEPICEERN TS,

References will be properly introduced during the lecture.

10/ 68



EMBE

ORI B AT LtEEm RES A5 LEH
(Advanced Materials Systems II)

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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REMF7O0AESES RS AT LB

(Special Lectures on Chemical Processing for the Environment)

BHER ORBMAETOLAI AR, FE (F). B8I(HER)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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.

EERTIRSNA MFUESHHICHIT28E0 CEEMETEICRICHITR8E | . FIEEE

/ Competence Defined in “Dieploma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

SRR SR IT AR S0

P I | ® [temmelero 0w 8T 2 BF B0, RO mns (557 5.

R I

=% - 7 - T I | O (¥ one sl st CREHiEitimL. MAT o T A5imEd 4,

L = R 0

T ] : Bl : 1 -
X?,?iﬁﬁmgégﬁﬁﬁﬁgﬁiﬁéﬁﬁm\E:—z@hU#:%AVwﬁ%EﬁbT<Eého FRIET 70 A HRRS

REEIEP IO -2LA0REIE. 8B LFRESHHICE T DEENOMEREE I - 200 U a5 L7y FTHEIL T S,

RENOPE /Course Description
LZTOLASICERIATAICHTZIEMNGEN, RERORMEFAC 2T ERRETE, 2O REARBEEZNEEHBMTT
—XZ22FEL, TOFHTCOERERLSHARMETEZEER/IT S,
This lecture aims to learn advanced science and engineering in chemical processes and resource systems.

HEAR

- BRCFATLAZERNA DBRENICEREL TV,

CAEFERBEMZICOVT, BEN, RENICEEL TEREZRRL, EMNEREISHINEXAREREZRRICRATDI LN TES,
- BRLEAORLEF Y UTERRBEREHRT. RREXCEBTEIEBEZHCOHTVS,

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
8 7% L /Unspecified

SEEREEFEEICIE Q) /References ( Available in the library: O )
PEIZHUTEA
Distributed as necessary

M

B¥StE - WA /Class schedules and Contents

1 HAAVA (HARMEEEE ) (O—AEK )/ Guidance (Including research ethics)

BEZEO #E 1 {LF7OEAIH Lecture by Invited Lecturer 1 1 (Chemical Process Engineering)
FEHHEMO  EHBEHE 1 L T7OEAIZE/ Intensive Lecture 1 1 (Chemical Process Engineering)
FEHBEHO HHEE 2 METOEAIZH Intensive Lecture 12 (Chemical Process Engineering)
FEBEAO EhEZE 3 LEITOEAIZH Intensive Lecture 1 3 (Chemical Process Engineering)
HBEHEO #ZE 2 {ETOEAIZ Lecture by Invited Lecturer 1 2 (Chemical Process Engineering)
EE- RED/ Exercise 1

HBEHE® #x 1 REBRIZ Lecture by Invited Lecturer 2 1 (Environmental Resources Engineering)
FEHEMO KEHEE 1 REEFRIZ Intensive Lecture 2 1 (Environmental Resources Engineering)
10 FEHFEMHO HPEZE 2 REERIZ Intensive Lecture 2 2 (Environmental Resources Engineering)
11 FEEHEMO HEhExE 3 REEFRTIZ Intensive Lecture 2 3 (Environmental Resources Engineering)
12 PBEKXE® #HE 2 REZRIZ Lecture by Invited Lecturer 2 2 (Environmental Resources Engineering)
13 &Y - REOQ/ Exercise 2

14 L R— NERK/ Report Preparation

15 F & ®/Summary

O NOoO O WDN

©
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REMF7O0AESES RS AT LB

(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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EMRE
ORI T 2455 mas 27 A8

(Advanced Environmental Materials Engineering)

HEER #£2 IF=/Masami SHIOZAWA / SEEENEE

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

B =513 BAEN B E
A038, - 7R I | @ [EeHHTe - re sl B et 5,
" MO < PR RR IR . BRI C oL T OB B RS, CNERE ST B LT
ﬁﬁb I O géo
RS i
B - R - B V| ® |[RAROERHH~DOmEL PEROE LEDE,
*G BEE O FBE A polhE o
1, [~ CHIET AAHEE T HT2REN1E, Ba— 20005 Ley JERRL T RS, RIS
SR T AT L DS, HE SRS A BT AR OBE RS 1 — 20 h %25 Lv s JTERL T EE L,

RENOPE /Course Description

SEME. B2 FMH. SR, SEEEMARE, ABLCSROBEZE LS L TELEIEMBE. RE. TORE, AA. BEREORE
ZBEUTLAEPHHAETCORREENREEZ>TVWT, HICAEZAOZRAZRERLEOSRZBERBE EE CRABHENASH
EBZ)ODOHB,

CCTR, REEWZBH TS, $2VRIEBNICREZYETAIMREILEZOTOELAOREMICOVT, TERLETHRFTOBREBNL.
HBDVEFHELTES S,

This lecture introduces typical higher technologies to reduce environmental polution, not to give environmental burdens or to improve environment
by using industrial materials, such as metals, polymer materials, fiber materials and various inorganic materials.

HRIE [Textbooks
TV NZEEERMT 3,
Papers will be distributed in class.
SEBREBEEEICIE O) /References ( Available in the library: O )

RBEIISUTHRNT S,
Texts will be introduced by the lecturer if necessary.

12/ 68



EMBE

OB T 245 s 2

(Advanced Environmental Materials Engineering)

BB WA /Class schedules and Contents
1TREEMBPO [FVIVFT—23V]
2REBLMBO [RELHS EEM]
SWEEMBO (umﬁﬁﬁl

4 RBICEEL MR (MEOITIXFITILL)
S5IRFICEEBL MRS (E£EMH)

6 REICEEL MG (&EMH)

7RIBICEE L o (=D TR
SIRIFICEE L MRS (B2 THHE)
ORBICEEL MBI © ( EBEME)

10 REBICEEL EMBEET © (BT
MREICEEBLAMBRT © (M)
2REICEEBLLEMBERT @ (M)
13 RBICEE L LRI ( FDfbHHE)
14 THERE

15 TIHERE B

Environment and Materials 1  (Orientation)

Environment and Materials 2 (Environment and social Care and related Laws)
Environment and Materials 3 (LCA)

Design for Materials considering Environment 1  (Basic Concept)
Design for Materials considering Environment 2 (Metals)

Design for Materials considering Environment 3  (Metals)

Design for Materials considering Environment 4  (Polymers)
Design for Materials considering Environment 5  (Polymers)
Design for Materials considering Environment 6 (Inorganics)
Design for Materials considering Environment 7 (Inorganics)

11 Design for Materials considering Environment 8 (Fibers)

12 Design for Materials considering Environment 9 (Fibers)

13 Design for Materials considering Environment 10 (Miscellaneous)
14 Factory Tour

15 Factory Tour © Summary

O ~NO D WN -

-
o ©

REFME DAL /Assessment Method
REFAELR—bH 75%
THERFELR—N 25%

Report of Research 75%
Report of Factory Tour 25%

Epi- E%FBOANAE  /Preparation and Review
FE- g8z toIl752¢E

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

B LDEE /Remarks
BE. BERZ27%.
Appropriately directed by lecturer.
ARHE, wHRRETESRCECRRRRCASL TRASZYEMIRECERLTVWROT, FMHELEZAVEER L LEICNBBRELRE
IR BFOBEMBEBROFELZBL TEBEROTIELL,
Review with appropriate text and search for recent technologies are required to understand this lecture.

BYEEASOXYE— /Message from the Instructor

BUBRSHHEGE. 8. 89 F. SEEEME. SiEMET, SASERILIMNOZIA, IXRILF—, BE. LAEE SEIXZLESIR
Chl)ET, RERER, T—YORERRORREEEL, &H. LR—PEZEHOSARHLET, THRZE., RE, #HEVWSF—
D—RTEYBERZFRERDET, 2RBOFEHT1ERERYET,

This lecture concerns with metals, polymers, various inorganic materials, and fiber materials. They have been
used for electronics, energy, medical, construction, and so on.
Each student conducts researches for specified themes and has presentations for research results. In addition, each

student prepares and submits reports on the researches. Factory tour to a factroy concerning environment and materials
will be implemented.

F—7—R /Keywords

12/ 68
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ORI B EEL R R w278

(Advanced Ecological and Environmental Physiology)

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

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND MFEEsAiIcBITa8en (FEMETRICHICHTEEED |, FEEE

/ Competence Defined in “Dieloma Policy™ (Competence Students Attain by Course Comeletion), Seecific Tarzets in Focus

FAF S AHICEIT2EEND IEEE
" o BRSOl CIFERICEN S EORRETEAL T, BIRSEMEOIEEERE. fBie. EiF EEFEROER
K058 - TEAR I 2 | s oIEET 5,
_— I O [ZLOETERT — 5 X - 20 SEROB Wy D 2T BITERL BL. NEEERT B
A FREEIEIS T &,
BE -y - &R il
B - AT B . © [FERUIE by D 2OESEREREL. LU HAL TR P STA AL 8 SO
et Rt REIR F-TrOMBEEEHENI RS TR 2YREEERIETT 2,

%G BME O:ME L prmE N 3

2 g
S 1, 1 CHIT SIS BB BEENIE. B 20 U +a5 L7y JEHEIL TS, RRGT LR
SRS L 3T L — 2 LA, B SRS B3 51T B HE ORI EE 0 — X0 U S 25 hv o IR TL R,

BENOME /Course Description

ERAOSEHOMRE[HEHENL. T L THEY., HEY. REEYFITIREDBOXANZALEZBRTS. BLEYFARRCHTZEH
NH2VBHTRENSRAZDE FOREFREODASNBREZLICHL TRIEENSERSBLACERBRTORBEYBAOMEERICD
WTERTRZEZEEBEETS,

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.

#HBIE [Textbooks
BEZL

N.A.

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

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

13/ 68
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of A YN BEF A BES AT LEH

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FRAE5 HE BT AR HEnE
508 - T2H I | © [MeEmoiEs S oL TSP R T R0 A
— I | O |[Hemomsdstic oL TIEEr T 5,
2% 1 75 i
BAL - At - AU RN [ PR —————————
BT ] : B : 1 .
Xc? i ﬁﬁmg%iﬁﬁﬁaﬁ;@fwm\ B2 F 5 by TEREIL T RS, MEIRRET R

BRER AL AT LO-2ALAOFEEIL. BB SFUESAHICSI TEENOMERFE I -0 ) F 25 Ly FTHRL TS,

REDOME /Course Description
HWEMPFH< A SRBRRELEICIHAENTELYN, EFELCHIBZNA AT /O —02FRBEREICKY) ., MEMOBEFRR ERIE,
FILREFIEPRERMEDSIABRERSBEESHFILHSVTSHATATVWS, FLBEDESEHEYI FETERVBRREICEIELE<
EBLTVWD, COLSBHRHRBHENOBEZETATICEHNEXERNSEETNTHY ., FEBTRBENORTBHEC OV TERERD
. BEVMEXOFTXRERLETDHIEED,
FEBEFUTOBEY THB,
- WEYOBERFICOVTRRENTE S,
- BLOMEYKEICEL TEENTES,
C WEYEECEITIIRRENTE S,

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

#HBIE [Textbooks
75 L/ None

SEEREEEEICIE 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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(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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oYY IR 45 RES AT LAEH

(Advanced Biophysics)

HYER 2H 18—/ Shinichi MOCHIZUKI / BRIZEE R TR (19~ ), BH FE / Kazuo SAKURAI / IREBF WA FERT
/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FPRIES R C5IT 28 HEBRE
RO - TEAF I @ YR EIEREL. BPWIRREEIEST 2.
Frag I O R OELE - TOEFWICHEENZ SIS,
B - Yy - FIR il
RAL - Bar - BEE 0y & |EHEEF ORI O EEOE L EE S,

HO: B HE O:BFEE A PrigE TN
B, D IoRsd 2FUESAHICEIT28E0IE. BOI-200 ) FaFhLvw FEEEIL TS, ol
BRER AL AT LO-2ALAOFEEIL. BB SFUESAHICSI TEENOMERFE I -0 ) F 25 Ly FTHRL TS,

REDOME /Course Description
EYNEBEOBATE, RERXEAVEXRIARELCEREZHTT, TOERERL SEROTF—IBNETERT T, Tk, BHENREOY
—J)L& L TOMathematicalcBIL TE£EBEBEBE T,

FEEHERFRUTOESY TH S,
*RUNVEOBEBRYEICEITIMEFARGHILBROEREER TS,
BN CHEHELBINATEDLSICAD,

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.

HRIE [Textbooks
## 7') > N / Print Distribution

SEZEREEFEEICIE O) /References ( Available in the library: O )
45127 U/ 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

15/ 68
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(Advanced Computational Chemistry)

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

/Instructor

BIBER B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FAARS AR CHI1T 588 HEBRE
RO - TEAF I @ FEICFOSITFEIERT 2700 CBAEF G (EFERICE D BRI S FIE5T 5.
Frag I O |RFREVSETREEE Y 7 FERERL T, TOEFRSHIFAALEESST 5.
B - Yy - FIR il
RAL - Bar - BEE v @ |FHRFICHL T, SIEEFEEOLIISERL Th{IZ 20T, EE. FALZENTES,

HO: B HE O:BFEE A PrigE hEipamsss
#1, I-IoHIET 2RUESARICEITEENIL. BO—200 Ut a5 Lv o TERIL TS0, i TR
BRER AL AT LO-2ALAOFEEIL. BB SFUESAHICSI TEENOMERFE I -0 ) F 25 Ly FTHRL TS,

REDOME /Course Description
CZOFRREEMBITHLOHOY—IINELT, FTEITTOHEIEREL TVBFHENLNZICOVTES, RRAEFHENREYTINEE>T,
EAMICEL ERAEEBIRTE, FFECFOEREREREMRT S,

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.

FEEBEIUTOREY THS,

(1) SESEMNAE. i FELFCEI»EELEMANABERMTERICOHTWVWS,

(2 BVEEMRENERRD  FEAREZAVT, IRYPEICEIIHBEERIDENTEDIRIZZICODITTVS,

B BWREBRICESVEAZNTEN  fHELFORREZEHRL., ThEFAL TRARBARICEMTEZZEZZ2HIIO2HTVS,

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.

HRIE [Textbooks
FIZEELE,
Not specified.

SEEREEFEEICIE Q) /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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(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

o4 s Bl 43 Em RES AT LER

(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

FES A# I CBITHEEN ZiERE
ROGEE - IERF I @ | AT S RSO BER WIS T &
FaE I O AT OERET R Y R LB SR RS IER T &,
B - P - FIR il
B - B - W ® %gggz&mué?oj A/ —oHIFT. RBROHER., TOXREOERE B HLEFER TE L8NE
HE: A E O:fE A PrEE o S ER
# 1, D-CHEd 2FAESAHICHITS8ENIE. Ba-200 ) Fa5 Ly JEEIL T IS, R

HER A AL AT LD -2 LAOFER. BB RS AHICE I TAREhOMEYEE - 20 U £ a5 Lv o FTHEIL T RS,

RENOPE /Course Description

SR, EERRE, BEER, ALHR, MREEREOTFAITHAIVATHILESVTIRKZENTERVMRETH S, NBRETR., &
BB ELTRAE B MROBEEZORFH. EEMBICROSID &KL, ESICEMBEEFBTRCAIRBICOVTERT S, E5IC,
NAAITITILCBEIZEFORNEY VRAZHD CEICLK>T, BEFOBEEERTD, ChSsZBLT. NMAXTUTILOFNALCHES
HBEBEBIREEEIC, HLVHMBRAHERRETERZLSICED L Z2TEREET S,

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.

HRIE /Textbooks
71> N &84 / The materials are hand out by printed matters.

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

HEM MAFL "HFRIASITILTOIBINAAITUTILL  FBEE 2011F  ¥2800
ME—H- BR—Z WABZEE TRENAAITUTILNCRTYSI NTS 20125 ¥52000

B¥:HHE - WA /Class schedules and Contents

1 NAAITUTILER / What are biomaterials ?

NAAIT VT IO BESZH | Necessary conditions of biomaterials

4 {5584 1 / Biocompatibility

E Y RIS | Foreign matter reactions

X T UT I EEMARR [ Biomaterials and biological reactions

YT UTILOREERET / Surface design of biomaterials

Z2MHER / Safety testing

£/8 / Metals

9 &3 XY P A/ Ceramics

10 &% F /Polymers

11 R#A&P F / Composites

12 ZHMBHCETSDTLEFT—>3 21 (£E ) /Presentation 1 (Metals)

13 EWMBUCBEITRTLET—23>22 (125X YU A) /Presentation 2 (Ceramics)
14 RGEMPHICETZTLEFT—2 323 (KR —) /Presentation 3 (Polymers)
15 #8551 / Discussion

iERME D A% /Assessment Method
BENERES N 30%

Active participation to the class
LAR—K 70%
Report

0N OB WN
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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

17/ 68
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ZMRA
MY — TR w278

(Advanced Biosensor Engineering)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

FES A# I CBITHEEN ZiERE
ROGEE - IERF I @ AL EESHL ST P L RRRO RIS T &,

as L | o [EE me, ARG EOEMDL < ARG o7 RO WA TR 5 517
B,
5% 9 78 i
R - A - V| ® |[BAmD 1A i1 171 AT~ ORI P RSO EE .
*G BEE O FBE A polhE R
1, [~ CHIET AAHEE T HT2REN1E, Ba— 20005 Ley JERRL T RS, e T L
SR T AT L DS, HE SRS A BT AR OBE RS 1 — 20 h %25 Lv s JTERL T EE L,

RENOPE /Course Description
FEBEFEUATOESY)
E{CEMERNO 1= DEEE L LERSHBIE O L TRERONREBETE 3 &5 T3,

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

HBE /Textbooks
HHNERVEOBERETHEN T 3. / Atextbook is introduced at first guidance in this lecture.

SEEREEREICIE 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

18/ 68



EMBE
=14 4, EA m s, =
oA RRREEZFISMH RS AT LEH

(Advanced Ecological Management)

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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FRAE5 HE BT AR HEnE
508 - T2H [ | © [SEOWRST - eI s Ofa L TIREL. - N7 A R TR A L,
s T | O [asemmcEsor,
eI i
RAL - =AU V| ® [SEOSFSICAL T, SRR AT AR AT AR C oL ORI R T B
ic? T ﬁﬁmggﬁﬁﬁfgﬁiiamm B2 F 5 by TEREIL T RS, ERREERPHR

BRER AL AT LO-2ALAOFEEIL. BB SFUESAHICSI TEENOMERFE I -0 ) F 25 Ly FTHRL TS,

REDOME /Course Description
EREBEPLIC, I% BE £YRLESANZAENSERBROREXPEEREOFEICOVTHERLE T, EHRBEPRHEHEOME. SRV
WRERFEEYRECOHEREZRLE L EBERN STEREPEKRBEIrEYIIREIZEEEYORELRER. LSV ICHMHEAE
PFEPFNERADNSOLEY - REMEEACEIZIARICOVT, BFOAERRZEHTERLET, COBETR, STTRLRELLH
ADLBZEBEICHLT, SBZOBEINSERERRNDCENTEDLSLAMBEZICOTD I EREREELET, Tk, COBRTR., ¥
BERBACEEBRERLET,

COBROIERRR, UTOEYTY,

BESEMHAR. B
SRARCHADPDZIERNSBITECOVTRKERL, BEOEMIHFANOSAOLOICTOERERBEEDENTES

BVMRESICESV -BENTE L
SRERNIZAOMENBTEEDLSBHEEN HZOAICO2VT, HAKNBERZOTHOAYRPTVERICKY RIENTES

BVREBHICESVE-BENTED
ERERCESVTEGREBZEL<SERL, ChEesFALMREDEHENICRATES

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:

Advanced expertise and skills
Can have a deep understanding of theoretical analytical methods related to ecological phenomena and develop them for application in their field of

expertise.

Ability to act autonomously based on high ethical standards
Students can show how ecological theory is related to their research content through easy-to-understand lectures, including research content.

Ability to act autonomously based on high ethical standards
Able to correctly understand bioethics based on ecological theory and actively develop research activities based on this

HRBE /Textbooks
187 L £t A (Nothing)
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EMBE
=14 4, EA m s, =
oA RRREEZFISMH RS AT LEH

(Advanced Ecological Management)

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.

B LDEE /Remarks
FHRECEG. BRBRFAOEZTZRLETOT, BAERETDITT>TEEL,
Preperation for teaching practice is required.
BEIEFBEAAZFLOHATITVETN, EERLLIIZTHEFEEN ETNEALTZOXATEBEZITVET,
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.

TR AT LM THEEIAT LR CAKBABEIET,

This lecture is open with 'Ecosystem Science' and 'Advanced Ecosystem Science'.
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EMMA
CEREREBEIEH RES AT LU
(Advanced Ecological Management)

B LEDEE /Remarks

BH. KE HF BEZEOBHAPREOREAS L, BRICBRIZEHAE, BHRIEEZREMoodeLICOHXBRLETOT, BENESR
DN EMoodleZHERE T DL SICL TS EE L,

All announcement on the lecture will appear on Moodle. Students are requested to visit Moodle course frequently.

HYENSOXYHE— [Message from the Instructor
YRROREPEBICHIZEBABICOVTERICHEFLET. ChSsOEBAREG, FRBREEPRETEAXMOREICSVWTFAR
BRABATITNT, COEXDIBAANDEREEZEZTVD ARG, BENICSHEID_LEHHOLET,

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
EREE- BE- £8BR ZEME PEEE
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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FPRIES R C5IT 28 HEBRE
RO - TEAF I @ |RRSEHOLY FIERFT &7 LpBETEF W DEEE IR 55T 2,
Frag I O BRETMOMOY D SRET SREOHECRIDERIC. SICHN Bl TR ER T 2EENE L 2,
B - Yy - FIR il
RAL - Bar - BEE 0y @ |RREEOEYHEREOFRTRES SFRL. WRORARTILET 252480 fEhER 2.

KD :oR B O EE A PrEE s i
%1, [-CHET 2285 AICHITH801L. BO—20NUF 25 L7 FTEHEIL T4 RS, R

BRER AL AT LO-2ALAOFEEIL. BB SFUESAHICSI TEENOMERFE I -0 ) F 25 Ly FTHRL TS,

REDOME /Course Description
AERTR. REMEYF. HEVERZCEDIBNOWRBEAPHRFEZB/NL., WIRRBELEYOHERRAZLE<EHIZEZEN
ETB, TS50, BRI, ERENM, REFE, IX/LF—HESEZHIIC. BREERNFIZHIAANERICKDBELLEICOVTES
o BERER. EFOMRNEAZNENERBEICASTI2EMANCABZRICAT. BARZ2BEHTHEH O ETHD. FEXOTIER
BREUTOBEYTH RECEYOEDL ) ZERIZLOICHELFAND DRRNABEFICOH TV, RELCEYOEDY P SRET
BPEETELBBEOERICOVTHOML., MFELEI<KRETTHEZICOHTVD, IRBEOEBBICOVT, EMme RO AL EE
BLENS, ILLWRECES<HBRZBAEIEZZHICOTTVS,

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.

HHKIE [Textbooks
BRERNEERNY

Handouts will be distributed in the lecture.

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

Handouts will be distributed in the lecture.
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¥rIRA
oIRIBAEYIFIS RES AT LAEH

(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.

BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords
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EMBE

~ Az E'A‘ IBIES FLAET

Oiﬂ.ﬁ*‘ft?— ~ nf RIBS AT LAER

(Advanced Geochemistry)

BHER RO BB/ Akira HARAGUCHI / REBA G IER (19~ ), KE B / Takanori KIHARA / IREBAH TR

/Instructor (19~)

Il B4C / Katsunori YANAGAWA / REBE R TERL (19~ )

BIBFER By 284y 28 2% H RERE EE A"

/Year /Credits /Semester /Class Format /Class

WRAZEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BR] RECZETOLAT R RENA A ATATD—R, REERATLAID—R, W ATALAO—R, &

/Department FFYAVA—X, BE AFATLEI-RA, AVEI—FATLAO—A

XBHAS B/Notice BEFEEFBMICHELEBHEANEHKTIC L, JINAOEHEABIIEEN H2HE. BETHHASELET, /You wil
be notified in class if there are any changes to the syllabus.

ERTIFOND [PESAHICHITA8E0 (FEMETEICHICMHTSEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRIES A CHIT R8N RS
RO - TEAF I @ |MERAETOHMESE Y. £ERCHTDRFELFEORS TIEFE RO A,
aE I O [MEREFI AT SIGHEIERL . EERRE CRIRISEOEERED R TTE DA RICH1T 5.
B - iy - £ il
R - AT - BBE I @ |RAROMER LA~ O L EEROR RS,

WO RE O:ME A PriEE HER] LS5
L, D loHEd 2FUESAHICEI T80T, BI-200 ) F2 547 FEHEEIL TS, om

HRER A AT LO-ALAOEET. #EBSFUESAHICSI TAENOMENFE I -0 ) F 25 Lvw FTHEIL TLIES 0,

BENOME /Course Description
HRZERLIC, I%- B2 £YFESEZANGAHEI SERROREPEROFZRICOVTERLEY, EEFHPHEOHE, BRTLE
FIRERFEEMBEC OHEBREZRLE L EBR/N STEREVCEKRENfEYICREIHEEEVORELRER. &5 TICHHBEEY
PFENENBILSOLEY - REEEEACEATIHARICOVT, BFOHARRREEHTERLET, COBRTR., SERIFLREBICH
APOZEBEICHLT, SEBZOBEANSBERERRNDCEN TEDZ LS LAMBERICODTD L 2RERREELET, £, COBERTR. Z
HBESACEBEBEBEZRLET,

COBRDIERREGE. LTORBYUTY,

BESEMBOAE K
HFERARCADPDIERNBHBITECOVTRCERL ., FHOEMAIBFANOSAOLHICTNERERBEEDIENTED

BUVREBBICESV-AENTED
SRERNZAOMENBTEEDRSBEEN HZONICO2VT, HANBEZEOTHAYRTVERICKY RIENTES

BUVREBBICESV-AENTED
SRBRICESIVTEGREZEL<SERL, ChEIFALMATHZEENICREEATES

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:
Advanced expertise and skills
Can have a deep understanding of theoretical analytical methods related to ecological phenomena and develop them for application in their field of

expertise.

Ability to act autonomously based on high ethical standards
Students can show how ecological theory is related to their research content through easy-to-understand lectures, including research content.

Ability to act autonomously based on high ethical standards
Able to correctly understand bioethics based on ecological theory and actively develop research activities based on this
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FPINE
ot Rt 45 5m RES T LEK

(Advanced Geochemistry)

HHRIE [Textbooks
$5E L £ A/ Nothing

sZEREEFEEICIE O) /References ( Available in the library: O )
BEHICEEBN L E T/ Show references within the lecture

RESTE - WA /Class schedules and Contents
1 EEROBECME (ERES0RR

2 BEELEREE (1) BEBROBECETIER
3 EGFEER(2) EAGBCHEEREITER
4 BEXEZ (1) HE BREOEFIL

5 EE4RE¥(2) HEOEFIL

6 BELRE¥(3) BREZYF

7 ERER(1) IxILF—

8 HER(2) YVERR

9 ZHEMOEECER

10 YIELEE

11 BEXEGRER

12 YERR

13 £EXORLEFA
14 REBMAKIC K2 ERREN
15 BB AERRELCHIZEER

*HEEABRRIEFEERICEDEENBYET,
*REBOBERF, ERBE (FFIVREBHEEL TMoodleTHIE ) ICTHEETVET, KFE- #HEOBEHE, MoodleLICOKIBRLET,

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 cycle

13 Ecosystem restoration and wise use

14 Ecosystem analysis by stable isotope analysis

15 Seminar: Presentation about ecosystem and biodiversity

Schedule and contents can be changed.

a5 3E  /Assessment Method

BEEH 100%

MR BREATZEL<ERLTIVB L, BRABRICHALTTAICERZT>TVRIE, SEEHOEREFTEHTHAYRILKHALT
WBlE, RBIELBRTHDILE, 2THMEEEELET,

Teaching Practice 100%

Evaluation: Lecture should be adequately summarized; discussion is sufficient; opinion should be sufficiently presented; lecture should be well
constructed

Ep- BRZEDORNE /Preparation and Review
PBEHYVEEA.
Not necessary

Bi&LDEE /Remarks

THEECR. EEERFOETZERLETOT, EHERETIICT2>TILEEL,
Preperation for teaching practice is required.
BESEBLALBLOHATITVETYN, BRILIXIZEFEEN B TNEALBOXTHEREZITVET,
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(Advanced Geochemistry)

B LDEE /Remarks
Official languages for this subject are English and Japanese.
EYZE, BRCERBZNERELDIBRTIOT, ChSOEBRABEZFICHTTHEVTIEZL,
Fundamental knowledge of biology and ecology is required.

BH, NE HFE BEZEOBAPREOREAS L, BRICHRIZBEALE, BHBEEZREMoode LICOHKEBRLETOT, BEDESR
DRIz FMoodleZHER T D RS ICL T,

All announcement on the lecture will appear on Moodle. Students are requested to visit Moodle course frequently.

EMFEBELT, HADOBEROXAMLEBRALTBLVTIKEEV, BROREF., BRTEMLELERE-HRLTKEELY,

RAJ
You are recomemnded to check the title of every class in advance, and read again the document provided in every class.
THERREBRFRR COEEZTHERITEFLA,
Participants of 'Advanced Ecological Management' are prohibited to attend this course.

HYENSOXYHE— [Message from the Instructor

SRAOREPEERICHIZEBAMBICOVTERICHEFHLET. ChoNERAREE. RETBEPREREOERICSVTIFRARBARTT
DT, COFDIBAANDEBRZEITVWIALR, BBHICZBIDLEZHBOLET,

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
ERR- EEE- BE KM YEEE

Ecosystem, Population, Community, Diversity, Matter production
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(Advanced Urban Environmental Management)

HYER WA =/ Toru MATSUMOTO / IREBR W ZE AT

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETIICHICHT R | . FhEEE

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

FPRIES R C 51728 HHERE

RO - TEAF I @ |[BMMEREROREA N AL ETOTRYA L FFRICDNT, FREDELEE) - ERFFEETED D,

I
B . i - =38 I o WEOEIRIERES SHICT &7cths. BRI ST % LEIOEMIRIERIRS CEL REF & © - TRIREICH
- MTZLEENCHETHESL D,

ERAOERRGEREOER| - B HFFE S RIGOLRE CH L TRIGERS. aEUWREERT B80S
-

o

REL - 28N - BEE I o

i}

O B{OE O ME L prmE o
1, [CHET B2AHRE HEHEIT HREAIL. Ba—20A Y 25 b7y FEERL T S, AR £ 2 A

HBIEERY AT LD -ALMDEEIL, #E cFAES A CEITAENOMEMEE - A0 N F 2T Ly FTHEEL TS0,

REDOHE /Course Description
LEAMNTZRUHETZEAOEERRREREBMEAONSR. RE. REBBELCEA TR TOTEOREOXRTETFIELTEVWBETREM
EBOEEAD, FEROTBLER. REBMBEOREXNZALEZOREICIOVWT, BEARV TS T7ORBTOLBHAREZITV, E5CLTD
TaHRLEULERLEANOBEIREEICOVTERTDLODEIZFICHITS,

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.

EREE

- REBEOREANZAXLAETOREKICOVT, BEART TS TOFEBHOLBMREZTV, POTEHRLELEELEEANOBEAAEMICD
WTERTRLHNENEFICDOTR L,

Attainment target

Students learn the empirical experiences for overcoming industrial pollution and urban environmental management in Japan and Kitakyushu.
Students learn the transferability of the "Kitakyushu model" to the developing countries.

HRIE /Textbooks

FICEELEL

Not specified.

SEZEREEFEEICIE O) /References ( Available in the library: O )
W (BEHICETRTD)
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(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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(Advanced Environmental Policy and Administration)

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

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

FAARS AR CHI1T 588 HEBRE
RO - TEAF I @ |RREFEERR. WRT 2OICLEL L LB HRTIESET 2.
jd;15 I
B3 - by - RIR il O | BIEIRELNER - ERIMERETE. KIS 0BT S EER TR ORI TE D,
RAL - Bar - BEE v O | RIRERE AT AEMEYIEE SR LER S, BRINESTE. HRICENTICERERNTE 2,
X@ L 1Y Eﬁﬁ Qg A ’P’f_bﬁﬁii ~ i ) S
B, D IoRsd 2FUESAHICEIT28E0IE. BOI-200 ) FaFhLvw FEEEIL TS,

RERERY AT LI -ALAOEEIL. #HESFUESHHICH TE2EENOMELEFE I—-20N U+ 2 5 Lv o TTHEIL TR S,

REDOME /Course Description
BRETR. EAAOR2MEFZOENZELL, REIZHIVIIIF—CEIZRFOBEMELELI—L, TOFMEESEOFAMLEE<S
o ChSNREEBLT, MRT—NEBIFRBERRTIENERBIZENEEBETH S,
BEZBENMMMBEBOREIFET —VICEEL. BEHFHOREKR HREATHY., BRERELR—NIFEDHD,
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.
[E2B#&]
- BESEMANAE B IRLF—CRECEIIBBLEVABRZERNL DBENICFICOFTVS,
- BUVEEBREAEREN  IRLF-EREOBBEICOVT, BN BRHICEZEL THAREZRRL., BO0EX PN 2B Z5E
TRETHENTESD,
- BWVREBRICESVLEAZNTED  IRLF—ERBOBMBEANOBELEF YU TERZESHRT. TOREORARCATTRMYECEZZ
BlZoHTW3,

HRBE /Textbooks
4%(27 L /None

SEZEREEHEEICIF O) /References ( Available in the library: O )
4527 L/None
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(Advanced Environmental Policy and Administration)

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 )

H1E ABEZOBE. #H5 ( Overview of the class and lecture )
#2E K~EY U 0OEE ( Determination of a topic for a case study )
#£3E HELAR—MRREHHR HIRRBEREIRD X N (Interim presentation and discussion on environmental management of global

issues )

$4aE HFELA—MNRREHHR HEREBECRETYRD X N (Interim presentation and discussion on environmental management of regional
issues )

#5E FELR—MREREFHHR IIILF—ERETRI AT N (Interim presentation and discussion on environmental management of
energy )

gem HELR—FMRREFR
B7E HELR-MRREHR
ggem HELR—MRREFH

HWIERIRIE & TXILF — ( Interim presentation and discussion on global issues of energy )
#IEIRIE & TR JLF— ( Interim presentation and discussion on regional issues of energy )
REEREH A ( Interim presentation and discussion on international environmental cooperation )

FoE BRERLAR—PMHRRELHH HIRRBEREITRD X N (Final presentation and discussion on environmental management of global

issues )

F10E JRELAR—MNRRETH HEIREBEERETRD X N (Final presentation and discussion on environmental management of regional
issues )

F1E HELR—IMRREFR IILF—EREIRI X2 K (Final presentation and discussion on environmental management of
energy )

F12E H|ELR—MNREREFHHR HBEREFEE TX/LF— ( Final presentation and discussion on global issues of energy )

%130 FELAR—MREREHH iHREE TILF— ( Final presentation and discussion on regional issues of energy )

#1140 BRELAR—NRRETH REBEERH D (Final presentation and discussion on international environmental cooperation )

%158 F&® (Summary )

RABFTM DAL /Assessment Method
BB SEES I ( Active learning ) 30%
&K+ LR—N (Case study & report ) 70%
FHRECHREEZER, BETORRRREERLR—FNEEDETIET S
A written report on his specific report are evaluated together with its presentation in the class.
Ep- ERZFEDORNE /Preparation and Review
LR—NIRHTBDI—ONBEERSD,
Some home works is required for the report in the class.
B LDEE /Remarks
DEICISUTHEAEE L RBEE,
Languages are Japanese and/or English
BYEEASOXYE— /Message from the Instructor
BSOMRT—NEZREIZFSIVFIRILF—DOERNSER, HEXATLAOREZRD &,
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)

BHER WAZR  Z /Toru MATSUMOTO / IREBEH A ZErr, B L i / Atsushi NOGAMI / TRIBEGITER (19~ )

/Instructor M B/ Takaaki KATO / REBEGIZER (19~ ), BIL ZH /Atsushi FUJIYAMA / REBEGITER

(19~)

BEER By 28 fy *1 2% BEWE BB 952

/Year /Credits /Semester /Class Format /Class

WRAZEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BR] RECZETOLAT R RENA A ATATD—R, REERATLAID—R, W ATALAO—R, &

/Department FFYAVA—X, BE AFATLEI-RA, AVEI—FATLAO—A

XBHSE/Notice TNADRBANBICEEN HBIEE. BETHHMSELET. /You will be notified in class if there are any changes to the
syllabus.

BETIFONED [FUESAHICH T25E0 BEMETHICHICTNTA8E0) 1 . FHEHE
/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

AR5 532511 B AEN 5208
#038: - T2 1 | @ BssEpossr oL TSP ke - EROHBE S D,
B I
BE - 47 - TR I | O [BAEERURECVIMEL T SELTITEROLES, S L TE 2EE & HENE S O,
RIL - K- V| O BESERURAE YR RIELT. SYBEGRE, SOWREETT AER - BEED D,
KO RBGE O:PHE A POME ] ] .. U
51, 1|85 AR5 BB BT, B3 —200)F25 L7y TERRL TS,

HERERY AT LI -ALAOEEL. #BEFUESHHICS I TERNOMELEE I —20N U 4 25 Lo FTHEIL TS,

BENOME /Course Description

REICHLTLER, RAOZBNEFNEL, S, KB BENTIEALELLTETVS, IR A7 NATEMHFPLTH > LREE
TDERAN, REFNBEREFOHRE £E. BRE COIZ Y23 BEEMOBEL. TSCRREINSEELSATLAO—HEES &R/ B
EVIEH—EREEBEARBEEDZANEKR BRALTVS, XEBRTE., RECEBL CEREHRBPERARIC OV TERNEF LS
A,

FEBERAODEBY TH D,

- REZERVRREEDSRXAICEL T, EMMAL DREN - ERNHABEZE D,

- REZERVREEDZRAICELT, SELREMAROLG, SHBICKHUTEDRELH LM DZEE D,

- REZBERVRREEDXAICELT, JYEERRMASOMREEITIDER. BEEE 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.

HME  /Textbooks
BERITVNEBRNT S,
Distribute printing

SEEZREE®EICIE O) /References ( Available in the library: O )
EHHDHDT, BERHENT 2,

Introduce in lecture

24/ 68



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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(Advanced Environmental Information Technology and Computer Simulation)

HYER £ i/ Atsushi NOGAMI / IREBA G ITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETIICHICHT R | . FhEEE

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

FEIRE T 51T B iEaE
X038 - T2 I | O [BHOBSEE: 27 LEh oER SO - SEERDE,
. L | o FRT T BET 5L 32— v =L ee - SRRO0 55 LER AL IR Ao £ TR

i FEROEAE RO S,

o wir - = 1 | o [T 7 MY SRR Ay ORI EREEL . S RO AR ERET 51 CRE. T
Bl B R W
w® e E O hE A PoiE e s
H 1, [ CRET APHIEEAEHI B ARENE. BA—A0H Y $25 Ly IERERL T RS, RRIRR AT LA

HBIEERY AT LD -ALMDEEIL, #E cFAES A CEITAENOMEMEE - A0 N F 2T Ly FTHEEL TS0,

REDOHE /Course Description
RESIIAL—2a P BBERIATAGIS)ORE, EXHEBRCPEET —FETIRILT—IR—A0OERE, Y ERFEMETAL
ERETZRVIFEOERBE, REBRIATLAEMEBFICKE . #HLTVD, IR BN, ZORZVALARERE., £ UL FERH
BIC&K2T, EREOARIFICHTAERATLARII ALY VEMOEFHRRERAEL . BRREOBELSEOARERTTSC
EZFEEEET 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.

HHRIE [Textbooks
#ICH L,
None

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

XEZBIRIERT %,
Literatures will be shown in the lecture.
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(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
FERFFLEORAERELBRTITS. FLERNBAEC L BFAEEBLULAEREZ2BBAZEICHRETD L,
This lecture is performed by student’s report and its discussion. Students must report their literature studies or computer simulation exercises

every two weeks.

HYENSOXYHE— [Message from the Instructor

RECEDZBEHRPEBREMCEBVEALERSS, BRNICEEISR &,
Have a strong interest in environment-related information and information technology, and bewilling to study.

F—— R /Keywords
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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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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.

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

FHE5 A C BT BRED 5liEEE
K03 - IERE I @ [{PwErams Ry SRR TREAT /I TuEh. SIE - SP - SRALIIEE R,
HiBE i
[ —— 1 lo gggigﬁﬁﬁ%ﬂh:jhbtk«@%@ﬂt:jhmﬁnﬁﬁéﬁﬁ%ﬁﬁb\ﬁ&?ék@@ﬂ%
B - BGR - HEE NV | O | R S ERIEE IR A, PIAERIDIHS, AW ERISEE AT AEAE S D,
K@ B BE O:MhE A PrEE I
# 1, 1T AR5 AEICHIT2EENIT, Ba—20hU+a25 Lvy JEERL T S, mRILTE

HEIRERY AT LD-ALAOEER. BB EFUESAHICSITARENOMENEE -0 £ a5 LV FTHEFEIL TARESEL,

RENOPE /Course Description
HWEEENEOE MNPEERANOFELELRETDI LR , T2 ZOBUSNEEBEICHXENENTHD, FRETH , REFOEELEYED
REVAVELRET DI LOICKELREREEREEENORD S , EEXPELERBAISEDRSICVRIVFHEEZITOIN 2FS, EZEBER , X0
BYTHD,

DHFEPONEBE L TEEETEZERL  HEBEENEOHFRINEERRTE S,
HEAEVEORRFTOXBZERL , UM NOBBRLARIILZHHTES,
REBREEMT 225, ENOBRRURIPERY RV EZHRFTMETES,

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.

FEAE:
LENEBMBEERZNCERL TRRTZILOICLES, SE- AN ERNEABEZICOFTVS,
BOWEAREEALTEYERBEZRRL, RESBAREIRTIDIEHRHIC, ThOZERICRETI LA 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.

HBE /Textbooks
BEER
Distribution of an original textbook
SEEREEREICIE O) [References ( Available in the library: O )
BEETR
Suggestion of suitable references
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(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

&K 20%

B R 20%
LR—K 60%
Presentation 20%
Discussion 20%
Final Report 60%

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

FERASER. BEAE XETRFEE (2021FERFAFRTFE ). EETCRLEICEYESITECEIZ T LEY T3 %T2TE55,
Official Ianguage for this subject changes every other year: Japanese and English. The year of 2021 is Japanese. Students will make a
presentation in the final class.

HEENSOXYE— /Message from the Instructor

RECZFCEIZHLVABRPERZAS THN , ThoZHULLTASNDENE 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
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(Advanced Environmental Preservation Engineering)

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

/Instructor

BIBER B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIIoND FPRESHHICHITLEEN (FEMETRICHICMTL8E0) 1 . FEBE

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

SRS BB AR siEaE
x5 [ | © EEReoRi: nsAnBmE Aasd HHhLT. BPE) - SRRSO,
e I | O [ atis - SEEL L (. BPEHE: - 5k CREsRA b,
B% - H - 7R I | O [FEoAs s oL, ERE e T EL RS TR &,
R - EA - R W
1, o A B AP BAERI. B2 D) 52 4y SRR TLEE L, FRRE TR

HEEER 2T L0 -ALAOEEL, BB PR A CBITSRENOREEREB - A0N Y Fa S L7y FTHIL TS,

REDOBE /Course Description
BEE, BEBERYE<KARICEIZD AERETORESTR (MR FRYE (PM25) BEICRDARERCEMENEES ) FREX[EL
BOTVWET, COBEHRTR, AR ARMFE ARCZLCHEITZELE<SBMANA DOBANGHABREERN, DRENICHICOH, KREHR-
RRERZICOVT, ZBEH- KEW- RENCEEL TREEZRRL., SFANRGI SHERROLHOER- BROEE- @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.

HHKIE [Textbooks
BEILBUTEN &S
Hand out

sZEREEFEEICIE O) /References ( Available in the library: O )
ORKMEAF (REAZBRES DJPIAOJ[E] EEE[RR)

Introduction to Atmospheric Chemistry ( Princeton University Press, Daniel J. Jacob )
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(Advanced Environmental Preservation Engineering)

BB WA /Class schedules and Contents
KRRZOEBRES (BN)
KRRZ0ERES (EEERE)
CHERAKORES - g 8K
CREEXEITAIRFERENRE

. KR D%

IR ENYERR

AR EANTORRRE

ALERISEER

. RREAY > ORRERE

A A A A DO N U DN WN 2

ah WON-~-~O

A a0 NN WN -

aph WON-2O

AV ORE (REBAVY )
AV ORE (WNREAFYVY)
CHPRYE (RNECNESH )
CHFRYE (AREERBRE )
. BRMEROILE
B ERRERAL

. 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.

EH- ERFEEBEOHAZAR /Preparation and Review

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

20 (FIERVEBE ) DRNBFELAR—NELTRETZ L
Submit reports twice (for first half and second half).

B LEDEE /Remarks

BERERB (HAFBILLDZTBFRLENf VEVEERE, XERBFTELALETER)

2021 FEFHFE
Official language: Biennial lecture of English and Japanese; however Japanese lecture even in English year if no applicant for English
English lecture in 2021

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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(Advanced Recycling Engineering)

BHER ZH HF /Hidenari YASUI/ TRILF—BRILFER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

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

AR5 AT Bl B SERE
5 - 20 [ | © [EREEE0 e E b e SO MRS B AT 5,
o T | O |Bnies SR EaL - B0 25 b e LTI L. TNEnEis st e os 5,
BE - 4 EH I | O fHoMes sRmEE — o0 25 Lo U TIBEL, a0 - BRI FRT AEReEg cihT A,
L =a AR 0
;?;?iﬁﬁmgéiﬁﬁﬁfgﬁiﬁé%ﬁm\53—R®EU¢15h7vj%$ﬁbT<Eého R

RERERY AT LI -ALAOEEIL. #HESFUESHHICH TE2EENOMELEFE I—-20N U+ 2 5 Lv o TTHEIL TR S,

REDOME /Course Description

WEREEE L THRTHRABRREESEBEIDILHICE, RECELVERZEEAZVAENGRREY - BKLBIATAZEZAD R K
PNTH2. FRETRHIATLAEZRHENL FMI2LH0/ IJN\VELT, BATOEAY I 1L —2—2FVENSHEIZNAEAT7O—F
TEEY BB ATLAZRRIDEERSESN, BEY- HRKOBSEEMT, 2oL, RED>RATFLAGELZBZIZY N7OCATE
RENTWD, Z7OERAVEI—FTAVIDRAFILICE 2T, ChSsEZHENICERL, BYURSATLAERETEDELSICED ZENMEH
BOEEZERETHD. EENICHUTOREIZEEICEICOTS,

EYENERRBCSTR2EEORIS PEBRHRREIFNICKRRE TS AR B

TOEAYZ 1L —RERVEEYENHKLEORERISOE R

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.

#HBIE [Textbooks
BICEELEY. BROHEEREERNT S,

Handout

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

Suggested during the class.
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(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
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(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 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

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

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

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

IS5 A 51T BEEN ZizRE

- 1 o NEORBEEORE S G ARBAOME PES I OL T, SRS WHIBRUEA S EEEY
o B,

srkE I O PIEEEE S TREE S RE T AREEESIC(IT S,

B - - B i O [BEOEREOREE CHL T, EYISFEEL, AT A SENEENESI TS,

R T

OB EE O: g L prhhE I
%1, I-ICHET APMESHEHICEIT2E01E, BO—200 )25 hvy JEEEL TS, TR

HEIRERY AT LD-ALAOEER. BB EFUESAHICSITARENOMENEE -0 £ a5 LV FTHEFEIL TARESEL,

RENOPE /Course Description

KAICHEENZPEFMLEN, EPENCRBLI229