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Technology (Doctoral Programs)
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Materials Science Year
sBF2% /Program /& - T RMLSEIR ;- /Doctoral Program of | %2#3/Semester /%6 1 94-% : /First quarter

Materials Chemistry

48/Category /%8RB : /Courses 2 3 #5BR/Day & Period | /B 4//&K 4:/Mon.4/Thu.d

FIB 1B /Course Information

B &S 81301401

/Timetable Number

REES 81360004

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

RERBEA BIsYE{LF : Environmental Materials Chemistry

/Course Title

HEHEL /ETH #EA/SHE O W3E/fME Z=EB . MAEDA Kohji/YOSHIDA Yumi/FUSE Yasuro

/ Instructor(s)

% Dfih/Other A r—ry TERER | BRERSEEM D —XRM | PBL EERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning

O

RHERBRODHDHEIC &
Y=

Practical Teacher

BBy T D_MC7732
/Numbering Code

BEDBR - IE Objectives and Outline of the Course

B | #3KFLEA O IRAEE CORIKRBEOEBZRFNRMA LR, HIKREBEOE L ATYECFRAYE & OBKRE, BARZEOD
BRI > TERT 5, FIL. BRAREICB T 2KOEKE, TR LF—N"TU 2 KTE - KBEOERE, BEEYCHLEVEDY
ZTBREITOVNTHERD,

1) BARBELEREAR - BEETE - BRAETFEHORRICOVWTERT S
2) A - BARBBICB 2 IR F—THIIOWTERT

3) MRRICH T 2EEEICOWVWTERT 3

4) BEICH T 2YEB/RICOVWTERT S

I | The change of the environment of the earth since its birth to now is elucidated from the view-point of the science, and the
effects of artificial materials and pollutants are discussed. The role of water in environment, the energy balance on the earth,
the eutrophication of the hydrosphere, acid rain and the risk assessment of chemicals are described.

(1) Understand the relationship between the natural environment and electrolyte solutions, acid-base equilibrium, and redox
equilibrium
(2) Understand energy conversion in living organisms and the natural environment
(3) Understand the transport of substances in cell membranes
(4) Understand material circulation in the environment
| FEDEEFIZE Learning Objectives I
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H | BEARECERERR - BIEETY - BETFEHOBRICOWTERT S
£ - BARRBICHB T3 TR LF —FTICOWTEREYT 2
AR ICH T 2 EEXICDOWTRRT 2
REICBIT2MEERICOVWTERT S
& | Understand the relationship between the natural environment and electrolyte solutions, acid-base equilibrium, and redox
equilibrium
Understand energy conversion in living organisms and the natural environment
Understand the transport of substances in cell membranes
Understand material circulation in the environment
3 BAZDERE O SHiEZE / Fulfillment of Course Goals (JABEE BS:&ERIB D &)
H
£
Z#:tBIEE Course Plan
No. 18 H Topics AA Content
1 H | EMERREBARE (D KOFFRME LK, HIKRIEICHE T 2KDOEEZ, KOBFENDED) OFHERT 2, BiE
BRBRNOAT-BR - £, BRBEICBVWIEEBETRZOR-THREZ, RFMCE
FREEIEBE L TR L %,
% | Electrolyte solution related to | The role of water in the global environmental is explained from the viewpoint of
global environment (1) specificity of water.
2 H | EREAREBARE (2) B-EEES (FLZuRDL7Y /EyFET), RABEOELHNFEREICO WL THN,
BRREZBRIEEFEN OIRZ 5,
% | Electrolyte solution related to | The historical development of acid-base concept is explained from the viewpoint of
global environment (2) acid-base equilibrium in natural environment.
3 H | EEARLBRRE (3) BAGETT TS S L Mo &G & DREFFEICE SN2 BAREIC DLW TR 2,
% | Electrolyte solution related to | The oxidation-reduction equilibrium and the simultaneous equilibrium are lectured
global environment (3) from the natural environmental viewpoint.
4 B | 4% BEICBF2T3LF— | BEBETEERIRLY—, BF LAV ORNEERIC, EEOTRILF—ELEB
Zie (1) BReBSUERIS L OBEZERYT 2, ERFEZFAAL -T2 F TR, KBS
BERzRE. EHRFOEFRERIS, FRmERE, RENEDLZRIGICDOWTERT %,
& | Energy conversion in living | The relationship between energy formation in living organism and electrochemistry is
organism and nature | lectured based on the flux of electrons and protons.
environment (1)
5 B | &% - BECBII2TRLF— | BT LF T, KEK. FEREM EYRLLE AT X LF-LBRITRLF
Z# (2) — AFIXF-OEEERICOWTHERT B,
Z | Energy conversion in living | Energy conversion in living organism and nature environment (2)
organism and nature
environment (2)
6 H | MERICHIT24 4 VBRE (1) | MIEREOBES K020z 5T 5.
& | lonic  environment in  a | The structure of cell membrane and its function are outlined.
biomembrane (1)
7 B | MREICHIT244VIRE 2) | MREERICH T 2DEEXICEL T, BEESS, B2 /X0 EICLDTF v 3ILESS,
IV FYA b= RAGERLEZEADEEBEHRT 5.
% | lonic  environment in a | This lecture outlines the different types of membrane permeation, such as direct
biomembrane (2) membrane permeation, channel permeation by membrane proteins, and endocytosis.
8 H | MRICHITI2AFVERE 3) | K—F7 2/ —LHEEH L EEBEL DERICOWT, EPEEOHE SN HHHRT
5.
% | lonic  environment in a | The correlation between the water-octanol partition coefficient and membrane
biomembrane (3) permeability is reviewed from the viewpoint of drug transport.
9 B | MREECST2/4VRE 4) | BEBICEIT2M AV UEDFORKELEERAICE T4+ DL OBERICON
TR~
% | lonic  environment in a | This lecture describes the relationship between the specificity of ionic molecules in
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biomembrane (4)

membrane permeation and ion partitioning at heterophase interfaces.

10 | B | MREEICSE T4 FVEE 6) | MEEDEZSAORBUAEEICOVWT, FEERER - BATICOWTERT 5.
% | lonic  environment in a | The features and advantages / disadvantages of various measurement methods for
biomembrane (5) cell membrane material permeation are described.
11 | B | kBEIcs I 20EEE (D EE ANECBHBICB 27700 bR 85 EUERMD ROEERS OMERER
IZOWTOERMBEBERT 2, [UBEEHICLZFEICODVTHIRNS,
% | Material cycle in  water | The material cycle of organic and inorganic components including plankton in seas,
environment (1) rivers and lakes are lectured. And the effects of climate change is also discussed.
12 | B | kKEBEICHB T 20EERE (2) KIBBICHB T DYERRETIRR 57O OEBFIEICD W TERNGF & &AM D0
THRT 5, £/, BUEERDOEBRIITEICDOVWTHIRNS,
% | Material cycle in water | The basic knowledge and the latest technology about the observation method for
environment (2) analyzing the material cycle in the water environment are explained. The instrumental
analysis method for each chemical component is also discussed.
13 | B | AREBEICHE T 2PERE (D) | REERZERCHBBEOZETICH 2 AKBEICE T2 BEAD RVEEKD DY
BERICO W T OEBRMB L ERT 5,
% | Material circulation in the | The basic knowledge on the material cycle of organic and inorganic components in
atmospheric environment (1) the atmospheric environment under the influence of global scale such as long-
distance transportation is lectured.
14 | B | KRBREICHII2MERER Q) | ARREICH T 2YMERREZIRZ 2720 OBUAFIEIC D WV CERAM & |RFET o
WTERT %, £/, ZUEERDOERIITERICOVWTHIRNZ,
Z | Material circulation in the | The basic knowledge and the latest technology about the observation method to
atmospheric environment (2) grasp the material cycle in the atmospheric environment are lectured. The
instrumental analysis method for each chemical component is also discussed.
15 | B | BRLEEYOYERR BEROMS, BEYLEICOVWTERFOME - BEICOWTEHRT 5, £/, BREE

EYOHBBRROYERERICO VTR, ETL TL2HERBECMBEICOVLWTLER
ERSR

Material circulation of

b

resources and waste

The latest problems of resource depletion and wast is lectured. And the on going
global warming is discussed

FE1EZ14+ Prerequisite(s)

H
£
REREAFE (FE - BESH)

Required study time, Preparation and review

B | B Y74y (FATDF Ty F) TEHET 2, L <& Moodle 5L T2,
FERIOHHRICOVT, SHEEOMTLOBEICOVWTRRLZFZD THE, HRICECNFEOEAZFIHER DI L LT 5,

% | Lecture will be performed online (on live or ondemande)live or ondemande). The detail is informed by Moodle.
In every lecture, the relation between lecture theme and each person's research program will be discussed.

HRIE SE2E Textbooks/Reference Books

H

ES

BUERHI D kKR O FE% Grading Policy

B | BEFoBRSLPLR— MREHICK - TFHET %,

% | Evaluation will be conducted by lectures in question and a report.

BB =E1E5 Point to consider

H

E2




