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BEDBR - IE Objectives and Outline of the Course

H | o FFE. Es, B, BB IcBad 2 2N HENE LOBE, METEEOBBS BN E L2ER
HITH LHIC, BROER, BREZEOERICESZ —BOBREZRET 5,

Z | Students conduct experiments aimed at acquiring fundamental skills in material synthesis, structure analysis, and property
evaluation related to polymer chemistry, inorganic chemistry, organic chemistry, and functional materials chemistry, while
also gaining experience in the entire process from analyzing results to preparing reports.

FEDEEBIZE Learning Objectives

H | 3MLEEGORES L OEEOHEAFICOWTERET S,

VT AL RIS DHERE & 121F. BABRBRIEICOWTERT 5,
MEERIILDIDFRUAEDRE L ZDBRIEAKRICOVWTERT B,
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VBT YT LN T RDOEREENH 7 2 E’%Bi(ﬁﬁ‘?l‘?’@@%}%% FrOREEERES D,
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To learn the experimental technique for emulsion polymerization.

To understand the mechanism and procedure of saponification reaction and repreceipitation.

To understand the method for molecular weight characterization using Uberode viscometer.

To learn dissolution of amphoteric metal substances and stoichiometry.

To learn recrystallization and purification of substances and understand suitable condition for the growth of single crystals.

To examine the impact of preparation conditions on the vitrification behavior and understand the color of metal ions in the

glass.

To learn the synthetic procedures for simple organic compounds and the distillation technique.

To learn the isolation technique of organic compounds using column chromatography.

To learn the basics of reaction kinetics by determining the reaction rate constant and the activation energy.

To learn separation of proteins by ion-exchange chromatography.

To learn analysis of DNA cleavage reactions with the restriction enzymes.

ST EIEDERREDFMHEXE / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REHBEIER Course Plan

No. 18 H Topics AA Content
1 H | #4EERROLEELREHE FEERICET 2 —BOLEERE, REICEREZEET 27200 FEFEEFI,
% | Guidance and safety | To learn safety and important pomts for experiments
education
2 B | Al: EFBRE = LD ES B — L DI LEES L VRS HBOBLE
== | Al Polymerization vinyl | Emulsion polymerization of vinyl acetate.
acetate
3 H FARKICE 2R EZL | RUBFBEZLDOIFAICEZRY EZLTLa—LOE/K. RYBBE = LOBILE
TLA—LDOER - BIRIC & | HEE
RV ERRE =)L DFEHR
% | A2:  Saponification and | Synthesis of poly(vinyl alcohol) by saponification reaction, and purification of
reprecipitation of poly(vinyl | poly(vinyl acetate) by reprecipitation.
acetate)
4 B | A3t ERICLZ2RVERE | MERCLZ2BHRLZFTVEREZLOT L M VBAREZAW D FENE
ZILORFEAE
% | A3: Viscosity measurement Molecular weight characterization of poly(vinyl acetate) by viscosity measurement.
5 B | Bl: 237N\ YOER AV TLIaonNvEERL, BELCERICAT 2AMEETROBRBKISE L UM
BEYDFEERICOVTES,
Z | Bl: Synthesis of alum | B1l: Synthesis of alum (potassium aluminum sulfate)
(potassium aluminum sulfate)
6 H | B2 T 3NV oiEREBEE ERLEZAVTLI aTNRVORBREEZRRIE. BEREAICLIYEORBEIIOVLTE
U, BERORERHFITOWTERT 5,

% | B2: Crystal growth of alum Through crystal growth of synthesized potassium alum, learn recrystallization and
purification of substances and understand suitable condition for the growth of single
crystals.

7 H | B3: UVBEHNZRDE UYBEF MY T LAZRDERZEL T, FREME (K - AHRE) 1'H 7 2MLIck
ETEHEELRRAND, £/, AT7REEREYMZRNL, HI7 AR TOREAF > DF
BEERY 5,
@ | B3: Synthesis of phosphate | Through synthesis of sodium phosphate glass, examine the impact of preparation
glass conditions (composition and cooling rate) on the vitrification behavior. Furthermore,
add a metal oxide to investigate the color of metal ions in the glass.
8 H|ClL yoAa~stry0iml () | ¥70~Fwr0AMEBL CHEAARKRIGE S NCKRBIREE2EET 5,
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= | Cl: Synthesis of Cyclohexene | To learn the synthetic procedures for simple organic compounds and the distillation
() technique.
9 H|C2 vyoanxtrofm () | 7O~ r0aizB L CTHEAGRRIGE S NICKBIREEBET %,
= | C2: Synthesis of Cyclohexene | To learn the synthetic procedures for simple organic compounds and the distillation
(D) technique.
10 | B |C3: A5L7AX NS 74 | hILVAR N T 74— 2k 2ERIEYDODEEREEUREEBET 5,
= | C3: Column Chromatography To learn the isolation technique of organic compounds using column chromatography.
11 B | D1: RSERERNT ZRRIGRE EEMHE T 2L F —, IBEAEIC X ZEFER T F )L DO IR 8RR IG D R SER
EEHEEECIRVF—ZREL. REREROEAZTELZEBRY 2,
Z | D1: Experiments in physical | Reaction rate and activation energy: Students learn about basics of reaction kinetics,
chemistry by determining the reaction rate constant and the activation energy of base catalyzed
hydrolysis of ethyl acetate.
12 | B | D2: 2>/} 0@ AF VRO AR T T74I0L2IF 7D EVETLT IV OHH
o | D2: Experiments in | Separation of proteins by ion-exchange chromatography
biochemistry
13 H | D3: BEEfEMT HIRREER 1 & 5 DNA SIBT R IG D fEHT
= | D3: Experiments in | Analysis of DNA cleavage reactions with the restriction enzymes
biochemistry
14 | B | £eo (201) DEinxewn (201) %175
= | Wrap-up (Part 1) To review the contents
15 H| & (0 2) UEnoxed (202) %175
= | Wrap-up (Part 1) To review the contents

JB1E515 Prerequisite(s)

H

i

ES

BEBMASEE (F8 - GBS

Required study time, Preparation and review

H 4TN=TIThhn, E4 LR A4BEBEORBAA—T—a >y TiTH, AR - REA N E2FRL, BRICEL/ZRETSMNL.
DTRER/ — b EFST 2, B/ - FORBERDDZZENH D, RAIE L TREBIERD RV, 1HHOFERV2 BEOE
B2 oW IT0ENTE Z &,

Z | Divide into four groups and perform the above four experiments on a rotational basis.

Wear a lab coat and safety goggles, and attend in appropriate attire for laboratory work. Be sure to bring a laboratory notebook
to every session.

Submission of the laboratory notebook may be required.

Absences are, in principle, not permitted.

Be sure to complete one hour of preparation and two hours of review for each lab session.

HRE S5EE Textbooks/Reference Books

B | REHAERORTONA X ATTFR M ERHT 2,
I | The textbook will be distributed during the initial guidance session at the start of the course.

BB D iR R VAL Grading Policy

B | E&Rz1T0. BREERL, EF - ER - ERICEDEREELZEE, BETIHICLY, TN OERZTT LI LI
b, T, HE - RBREBREREOALRSTREZONREZER/L CFHMET %,
I | Each experiment is considered complete upon completion of the experimental work, analysis of the results, and submission

of a report including the procedure, results, and discussion.
Accordingly, evaluation is based not only on attendance and laboratory performance, but also on the quality of the reports.

B EE18% Point to consider

H

ISAMLERR I EAahE T BFCERFE/HENTWD,
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DI EBICHWLTIE, BREGDTE 7 7 A LOERICERLE/ —F PCEESTEZE

For D1 experiments, please bring the laptop PC used to create the experiment condition setting file.




