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I | 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.

v

FBOEEEIZ Learning Objectives

H | €72y /7R0EXRNLB 0L JICOWTERT 5,
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Bt

Understand basic ceramic processing.
Understand principles of physical measurements in materials science.
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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.
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REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | A48 SFGE - EFR. ATV - EUST,

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

2 B | MBE—%7 > E_7L (F— | TE—MEOERERL T, ALAKR7TAEIICEVTHEKOEZEVHEEDICED LS A
WIE) DERK FEAEZ DN EBERL. EREYMOERICE T AMBOEELXIERET S,

% | 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 B | & EH1) ETIUERF Y bEAL, WODDORENAEREELZHBAI T, SBSEOFEEE
g3 efic, TNoBEDOREEEZRS,

% | 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 | #EREELEI2) FEFRHT D WTBR X HRET (XRD) EERAZITWL. 7T — X &7 LIS, AL
THEEZAVTREZERY 2,

% | 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 B | £7 v 7RI ERDOERK 7 Iy RO RERLERICLYERL. 7T v I RORRMERE O O X %2
Y %,

Z | Synthesis of ceramic | Synthesis of ceramic precursor
precursor

6 H | EMEoER 7 Iy RERMFEOERE LUBREANEZITV., EANAREI Iv s 07AEY >
T HEFR,

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

7 B | €73y X0oYERE TREADMBLCHIDNEDEZTZTWV, €7 I v I/ XOYEREICOWTERET 5,

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

8 H | EREEHEEOEMK NV L EEEART B,

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

complexes
9 H | EReE#EEOYE a5L FEEEDKBRIAE 1T, BEFHFEHEZHATH LT ZORRZERT
%,

& | 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 | #=HAHEHX BRAODFORMARY L EEKZARY PLOBESEL LIRS EZEBL, &
FHAERZE L THOFOMEREICHE T 28, BESBRRICOVTRDEEROSR
B LERYT B,

% | 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

11 | B | B#E# MEIEHEIC O VT, K DBRICEERHIBOEAY 2 REFZAVTAEL, Z0
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BEKREFED OBRERICTT 28R TEHT 5,

% | 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 | #RAB DR - BRAEM ERTEBONT —XOBTETV. REREROEREIT.
Z | 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 | #k=0) ERTEONAT—RZEZAVT, ZORBICOVTERL, T4 RAvyarEiTi,
= | Presentation (1) Talk about the interested experiment using prepared material, and discuss with
instructors and other students.
14 | B | #%&=2) EBRTEONLET—2EZAVT, ZORBUITOVWTEREL, T4 XHhvyarEiTi,
= | Presentation (2) Talk about the interested experiment using prepared material, and discuss with
instructors and other students.
15 | B | 2&F0fed EBREEOFEHE, LR— MBI 2MBEREORRET I,

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

be explained.

B | &t MECFELEOERBRBEZEEBL TV I ENEE LU,
= | Taking of basic courses, such as inorganic chemistry and physical chemistry, is recommended.

H | HRl0EROBWRY, BRBLVREXAFZEADI L, £/, TOM—MNLEREOFEEZETT LI, T¥X %
FHICTHA CEBEL CERICOZL 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.

T ® X bz B,

Textbook will be distributed.

H | EHELZ2TORRICOVWTLER— F2EL, FEBEICA>TZTORBTATHET 5, ERICHT 2EY AR S FTHENR L
T2HENH 5,
= | Concerning all experiments performed, reports will be evaluated considering each learning objective. In some cases efforts

for the experiments will be evaluated, too.
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