15160004_JE AL 3R |

2025 FE T /NR

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 JETSER © /First term

Subjects for Undergraduate Program of
Applid Chemistry

4348/Category [/ iE A EFR/Day & Period | /X 3-5:/Tue.3-5

R B15#R/Course Information

B &S 15112301

/Timetable Number

REES 15160004

/Course Number

BA7#/Credits 2

IR RE =8 : Lab

/Course Type

2 7 X /Class
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BEDBR - IE Objectives and Outline of the Course

5|

BATFF. BRI BEALT. BENBLPAICEET 2EANLMRIERS L OBE YHEFTMEECBSZENE LARR
EITO EHIC, BROEBR, REBOFEHICESZ —EDBRZRERT 5,

E

Experiments are performed to learn measurements and analysis methods of characterizations for polymer materials,
inorganic chemistry, organic chemistry, and functional materials chemistry. Discussion of the results and writing reports are
also carried out.

DE)ZEEZ Learning Objectives

ANEGOREBE L OEBEOHEASFICOWTERT 5,

T AL RIS DR & 121E. BEBRBREICOWTERY 5,
MEXCLI2DFREUEDRIEBL ZOBRIEAEICOVWTERT 5,

AU TLI3oNYOERK IEEETHEORRRISE L MEEERICOWVWTERT 3,
BERRCLIDVEORBREICOVWTEY, BEROBRREZHICOWTERT 5,

UYBRF MY T LN T ZADEREEDH 7 A RIFTHES L VA T AP TOEEBA AV OREBEERET 5,
rANFLEYOERETE L THELRERRIGE > CICKBRIEZBET 5,

A7 LoAX M7 4 —IC& 2B EYMONBERBEIRELEET 2,

RGO RISGREFEH EFEAMI XL —2REL, RDREROEAEELBRT 5,
AF VI AT NI T T7412L2 3470V ETLTIVOREEICOWTERT 5,
HIBREESR IC & 5 DNA YIMT R G DREMTIC D W TREY 2,

i

To learn the experimental technique for emulsion polymerization.
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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.

B ZEDERME O EE# / Fulfillment of Course Goals (JABEE B8:&HRI B D )

JBE| IO [ ik

REEHEEE Course Plan

No. 18 H Topics AZA Content
1 H | #4AERROLEELREHE PERRICET 2 MODEIERL, REICERAERT 27200 FTRFEELFEI,
% | Guidance and safety | To learn safety and important points for experiments
education
2 B | Al: EFBRE = LD ES B — L DI LEES L VRS HEOELE
= | AL Polymerization vinyl | Emulsion polymerization of vinyl acetate.
acetate
3 H FARICE 2R EZL | RUBFBEZLDOIFAICEZRY EZLTLa—ILOE/K. KRYUBBE = LOBILE
TILA—LDOER - BILREICL | BR
RV ERRE =)L DFEHR
Z | 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 | MERCLZ2BHELZFTVEREZLOT X M VBAREZAW D FENE
ZILORFEAE
% | A3: Viscosity measurement Molecular weight characterization of poly(vinyl acetate) by viscosity measurement.
5 H | Bl: 2avnRvOaK AV TLIaINvEERL. BELIOEEICAT 2EMEEETROBBRISE L UM
EYDOIFERICDONTHES,
Z | Bl: Synthesis of alum | B1l: Synthesis of alum (potassium aluminum sulfate)
(potassium aluminum sulfate)
6 H | B2 T 3avnNvoiEEEE ERLEZAVTLI avNRVORBREEZRRIE. BEREAICLIYEORBEIIOVLTE
U, BRERORERHFIZTOWTERT 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: UVYBIEHZXDE UVBRF MY T LT ZADOEREEL T, fERREMH (R - BERE) 1A 7 Xtk
ETEHELRRAND, £/, AT7RIEEREYZRNL, HI7 AR TOREAF > DF
B BRY 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|CL yrAa~stYy0il () | ¥70~Fwr0AMEBL CHEAARKRIGE S NCKBIREE2BET 5,
@ | C1: Synthesis of Cyclohexene | To learn the synthetic procedures for simple organic compounds and the distillation
) technique.
9 B |C2 vrAanxtrndl () | 7O~y 0AMEE L THELAARREAE S NICEKBIgE2EET
% | C2: Synthesis of Cyclohexene | To learn the synthetic procedures for simple organic compounds and the distillation
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(n technique.
10 | B |C3 AZL7AXR NS T4 | W LVAR M 774 —ICLD2EMIEYODBEEIRIEE BB T 5,
Z | C3: Column Chromatography To learn the isolation technique of organic compounds using column chromatography.
11 | B | D1: REEMRT ZREIGRE EEHE TR F —, EEAIEIC & 2EFEE T F L O IR RIS D KISR
EEHEEECIRVF—ZREL. REREROEAZTHELZERY 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: & /3o @ AAVRII AR M T T74ICLBIATAEVETILT I VD5
= | D2: Experiments in | Separation of proteins by ion-exchange chromatography
biochemistry
13 | B | D3: BT HIREESR I & 5 DNA SIWT RIS O B AT
= | D3: Experiments in | Analysis of DNA cleavage reactions with the restriction enzymes
biochemistry
14 | B | £&o (201) DEinxesn (201) %175
Z | Wrap-up (Part 1) To review the contents
15 | B | £&o (202) DEinxesn (202) %175
Z | Wrap-up (Part 1) To review the contents
[ Bkt Proequisites) ]
=
ES

B | 470=T12hhh,. B4 LT 4BEBBOERZOD—T—> 3> TiT), RRICEBLARETSML, TR/ — 2575,
R/ - POREERDZ ZEDH D, RAIE LTXEIEEROHEL, 1HEAOFERV 2KEOEZRZR2 0BV E S ITO0BNT S
Z&,

o Fore separate groups carry out four contents.

Students should wear clothes suitable for the experiment and bring the laboratory notebook. Instructors may be requested
to submit the notebook.
Absence is not allowed in principle. Each class requires 1 hour of preparation and 2 hours of review.

ERFBBORIDHA XV ATTFA MN.EBHT %,

Textbooks will be distributed at the first lecture.

B | EB&T0 BRZ2ERL. R -BR - ERECEOLREEL2ETE. IBET2RICLYTT LA LITH D, ->T, HE -
EREBEEOHL L OTHREEONRER L CGHEY 2,
= | Grading will be decided based on not only attendance and attitude in class but also the quality of reports,

B | IGAMEERI EEbhe T, BECTERITEN HENLTL S,
D1 EERICHWTIE, EBEURTE7 7ANLDERICERLIZ/ —F PCA2EST5Z &
Z | For D1 experiments, please bring the laptop PC used to create the experiment condition setting file.

w



