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RIB 9 %E/Subject Categories

SERZE /Faculty /T E=RZE . /School of Science and | S&EERIzE/Availability | /& :/Available
Technology

1% /Field /YE - MREFEE ¢ /Academic Field of | X /Year /3R 1 /3rd Year

Materials Science

sBi2% /Program /ISR L2 RI2 - BRI2HPIRIE : /Specialized | FHA/Semester /%5 H8 : /Second term

Subjects for Undergraduate Program of
Applid Chemistry

4348 /Category /:/ B HKfR/Day & Period | / K 3-5/ K 3-5 : /Thu.3-
5/Thu.3-5

FLB1E# /Course Information

FEEIES 15124302

/Timetable Number

BEHES 15161012

/Course Number

B %4/ Credits 2

R RE £E : Lab

/Course Type

2 7 X /Class 1t B

BERBL ISR F 38R 1| : Laboratory Work in Applied Chemistry I

/Course Title

BUHEL /IR ERRBE®REKE//////////aE =e/KR BE/K Xm/E2 B/eN mE/Fc40 E£Z2/8

/ Instructor(s) R #U/EE B$£/MARIN ELIA/#R)II =8B : /Related teacher of the Undergraduate Program of Applied
Chemistry/TAKAHIRO Katsumi/NAGAHARA Tetsuhiko/Wenliang Zhu/WAKASUGI Takashi/YUMURA
Takashi/NONOGUCH]I Yoshiyuki/SUGAHARA Toru/OKADA Arifumi/MARIN ELIA/HOSOKAWA Saburo

Z Dth/Other 1y 82—y TER ERRI SR 0 — 24t | PBL £#RE /Project | DX EARIE
BB /Internship #8 /IGP Based Learning /ICT Usage in Learning
EBERBRODHHHEICL D O BUHBRZNETNONBFOEMRTH D
#IE /Practical Teacher

BBEFNYYS

/Numbering Code

BEDOBR - IE /Objectives and Outline of the Course

H | AERIIEEME (£7 v R) BLUYELY - FEAFORABICHEDLDIERSLIUVEE 21T, €7 I v 7 ROERTIE
BECF YT 72V —2 a A RURRNALBEZR S, WELY - FEMFOERTERS I UXHIES LIBRICONT
FLBRET D, THoERDI>BHIOL—D2ZRINL, SOICKRENEBINZITY EHICERZAN HEKEI1TH,

¥ | Experiments and trainings of applied inorganic materials science, physical chemistry, and computational chemistry will be
conducted. In the experiments on inorganic materials, typical subjects including synthesis and characterization will be
treated. In the experiments on physical/computational chemistry, some phenomena related to thermal and optical processes
will be deeply understood. Furthermore, students will choose one experiment in this work and perform more advanced
analysis as well as survey of its background. Finally, students will talk about the analysis and background, and discuss with
instructors and other students.

FEDEEFIZE /Learning Objectives

B | €73y /R0 ERNLT ALY Y FICOWTERT 5,

YMEBERRICE T 2YEBNTEA EE L UL 0REZBRET 2,
HOKICER LB ZORBICOWTERT 3,
B THBONTT —XOBTHREEBRET 5,
it - AR L T-NBONELREA LT BET 5,
I | Understand basic ceramic processing.
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Understand principles of physical measurements in materials science.

Understand principles of physical chemistry related to thermal and optical processes.
Understand methods for data analysis.

Understand how to prepare good presentation about analysis and survey.

Y

BiZDERME D SHMEX / Fulfillment of Course Goals (JABEE BS:&ERIB D &)

B | IO | ik

REETEIER /Course Plan

No. IEH Topics AZ Content
1 B | #1485V B - FR. AT a— LN,

Z | Guidance Outline, schedule, notes on the experiments, and team classification will be
explained.

2 H | MBE—RKTVEZUL (E— | E—/MEDERZBLT. RAILARTAEIICHEVTEBOEVHAERDICED L S &
) DERK FEAEZ DN EHEEL. ERLEYMOERICETAMBOEEELIERET 5,

Z | Synthesis of ferrous | Through the synthesis of Mohr's salt, investigate the effect of valence number on the
ammonium sulfate (Mohr's | product via the same preparation process and understand the importance of valence
salt) in the inorganic synthesis.

3 H | #E&SE s EH1) ETAERF Y FEAV, WOHhOREBNREREELEAL T, SEEORFYEE
g3 efic, TNoBHEDOREEEZRS,

% | Crystal structure and | Using a model kit, construct some typical crystal structures and understand
diffraction (1) characteristics of them. Furthermore, investigate relationships between each other.

4 H | ERBELEIN2) KABEHI D WTHAR X REHT (XRD) RERZITW., T— K@ 21T5 I, AL
THEREZBAVWTREZERY 5,

% | Crystal structure and | Perform powder X-ray diffraction (XRD) experiment and data analysis on unknown

diffraction (2) crystalline samples. The results will be explained using the constructed structural
models.

5 H | €73y 78iREOEK 7 Iy ROFREEELECLVERL. ET Iy I ROBRREE DA R %8
[

& | Synthesis of ceramic | Synthesis of ceramic precursor
precursor

6 B | EMMEOFR 7 v RERFROFEREIVCBREANEZITV. EANAGEI IvosR07Aatwy v
T F R,

@ | Preparation of green compact | Through preparation of green compact and density measurement, learn the basic
ceramic processing.

7 H | €7y XoyERE REASHMBELUVHABENDEEZITWL. €7 v 7 20YERAEICOVWTIERT 5,

% | Measurements of physical | Perform differential thermal analysis and magnetic measurement and understand
properties of ceramics physical techniques in ceramic materials science.

8 H | EBTEHEEDOER a0 MR EERT B,

% | Synthesis of transition-metal | Synthesize Cobalt-containing complexes.

complexes
9 B | EBEE#HEOYHE AL FEEEOKBIAE 1T, EFLFHEZHATLZ LT ZORREZERET
%,

o | Properties of transition-metal | Experimentally obtain Uv-vis absorption spectrum of cobalt-containing complexes. Its
complexes origin will be deeply understood with the aid of quantum chemistry calculations.

10 B | ®MHEk BREDODFORINRANRY FILEREKERRT PLOREAERBLICEIFRERZER/L, #
HEHERR B L CTHFOMIREICE T 28, BRITBREICOVTRISRERDE
mhLBRET 5,

% | Fluorescence quenching To learn the experimental procedures for molecular absorption and fluorescence
spectra of solutions and to understand the radiative and non-radiative processes of
the molecules in the excited state from a viewpoint of the reaction kinetics through
the flu
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11 B | AR FHEFEICDOWT, KADBBICE D RIBOHAY &, B2t 2BV TAEL, TD
BERFEDL CERERICTT 28BHAEZEHT S,

% | Heat of dissolution The heat of solution to infinite dilution calculated from the examination of going in
and out of heat with solution to water using a calorimeter and from the concentration
dependence of inorganic salt.

12 | B | ZRANBDRET - ERMER RBRTEONIT —XOBEIEITL., BRRENOERZIT,
o | Preparation of presentation | Perform data analysis and survey the background focusing on one experiment in this
materials work, and prepare the presentation material.
13 B | %%%(Q1) RBTHBLONET—REZAVT, ZOARBICOVWTHEEL, T4 RHhy>arviiT,
= | Presentation (1) Talk about the interested experiment using prepared material, and discuss with
instructors and other students.
14 B | %%x£(02) RBRTBLONET—RZAVT, ZORBICOVWTHEERL, T4 Xhy¥arvEiT,
= | Presentation (2) Talk about the interested experiment using prepared material, and discuss with
instructors and other students.
15 H | 2F0Fed EREAROFEDE, LR—MIBITIMEREORREIT,

% | Summary and comments Summary of entire this laboratory work and some tips for improvement of reports will

be explained.

B1EEH /Prerequisite(s)

B | #F2 DECFLEOERBMBZEBL WS I EAEELLY,
Z | Taking of basic courses, such as inorganic chemistry and physical chemistry, is recommended.

BEBEBAFE (T8 - E38%) /Required study time, Preparation and review

H | HAOEROBWERY, BRELOREANFZERADI L, £/, ZOM—BINEEREOITEZETIDHI L, TFRM%E
ERICHRATERL CERICOZTL Z &,
% | Except for some special cases, wearing a lab coat and protective glasses are mandatory in this work. Furthermore, generic

lab safety rules and guidelines should be followed. All experiments require understanding of textbook beforehand.

HRlE 5EZE /Textbooks/Reference Books

H | 7% X %%,
% | Textbook will be distributed.

PG D =k O E% /Grading Policy

B | RELEZE2TOERICOVWTLR—F2EL, EERICA-TZTORBRZTMT 5, ERICHT 2E0W HHAKRR S FHETR &
T2HENH 5,
Z | Concerning all experiments performed, reports will be evaluated considering each learning objective. In some cases efforts

for the experiments will be evaluated, too.

BEZ=IEZ% /Point to consider

B O




