11560021 _fiss(b =%

2025 FE T /NR

RIB 9 %E/Subject Categories

IR /Faculty /TE=&%E : /School of Science and | S&EERI#/Availability | /£ : /Not available
Technology
245 % /Field /BRI F : /Academic Field of | &£X&/Year /4 FER : /4th Year

Materials and Life Science

sBi2% /Program /B ISEIE - B2HEPIRIE : /Specialized | FHA/Semester JETSER © /First term

Subjects for Undergraduate Program of
Chemistry and Materials Technology

4348/Category [/ iE B FRE/Day & Period | /:/

FIB 1B /Course Information

B &S

/Timetable Number

REES 11560021

/Course Number
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RERB%Z (% : Catalysis Chemistry
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/ Instructor(s)

% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E

B Internship £ IGP Based Learning ICT Usage in Learning

RHERBRODHDHEIC &
Y=

Practical Teacher

BEF YT
/Numbering Code

BEDBR - IE Objectives and Outline of the Course

H | tF2ITEICBT2ERRVERERCFRAORE IIMEZFERL TEY . BEEBCEBEHEIN A MEICR SN &5
2, TRALF—ME, REMEICMEIRIRTH D, —H. MEIIEL OFMEE. 213, MERRICSH > TIEERLE.
384 PP, RIGICH > TERIGRER. BELFE, REFr 772V E—>arcld, RRE, ZERNFZLEELTEY, F
BRINEENEVWERNE TH D, RNERTIE AECFOERIERE Z OICH IOV CERBFME EREBHMAICW-2K4
ARIEFR R D EBIE BN L 7w SR T 5,

% | In "Catalysis Chemistry", students learn catalysis by homogeneous and heterogeneous catalysts.

F2BDEEBRE Learning Objectives

H | MEERSSEZEB®RS 5,
YERE L ZNEAVWEREBNTEE CFRE CMEBEFER. RICEEOBRICOWTIEREY %,
AhEE, TREETIETNEIICE T 2HEOEREICOVWTERT 5,
MIEREF v 772V E—a v OERFIBEZER L, ICANHES £ 1245,
BT, BRESELT. BFICL > TH—RMBERCZEET S
TEEINTWEEY—RMET AL OWTEREY S

Z | Understand basic concept of catalytic chemistry

Understanding physical adsorption and surface area measurement method, and relation of chemical adsorption with catalytic
actions and reaction mechanism

Understanding roles of catalysts for petroleum refining and petrochemical industrial processes

Understanding of basic principal for characterization of surfaces of catalysts and applying them for catalytic reaction
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Understand homogeneous catalytic reaction by organic chemistry, organometallic chemistry, and coordination chemistry
Understand industrialized homogeneous catalytic processes

w

BIZDERE O FHEEXE / Fulfillment of Course Goals (JABEE BEERI B D A)

B | IO | ik

REHEIER Course Plan

No. 15 B Topics AZA Content
1 H | sz omE AR L AZAMICDOWTESE HEH T, BIK IZ DWW
% | Overview of catalytic | Overview history, present, and prospect of catalysts.
chemistry
2 H | 99— RAEREER (1) HEHRLFEERERCF 2 EICMBEFROBRICHER, BAOLZF, SBEmEORE
EZDRE L. BLOBEEBRELEMTFORENICOWLT
= | Basis of homogeneous | This lecture explains coordination chemistry, structure and characterization of
catalytic reaction (1) complexes, and role of metals and ligands, in order to understand catalytic reaction.
3 H | H—REEREER (2) FEARAEDORRIG & LT, BAFORA & FEE. BRMNE Exhingt, BALsE
RERIG
% | Basis of homogeneous | This lecture explains coordination and dissociation of ligands, oxidative addition,
catalytic reaction (2) reductive elimination, and insertion as elementary reaction of catalysts.
4 B - F%MEOCTEXETDtR | AZREFUETI-OICAVLONIRERAR—ZMET 0L X
(1)
% | Industrialized homogeneous | This lecture shows typical homogeneous catalytic processes for producing chemicals.
catalytic processes (1)
B B |- %MEOCTXTD LR | @0FrERTIEAMEBELRIOER
(2)
% | Industrialized homogeneous | Industrialized homogeneous catalytic processes (2)
catalytic processes (2)
6 B | B & G Fhlil RIEDH—RAEDER TH 20 FIEME & RIEMEICDONT
% | Enzymic catalysts and organic | This lecture shows recent development of enzymic catalysts and organic molecular
molecular catalysts catalysts.
7 B | R0z EE H—REERISOEREME Ot I T LD
EERRICEY ., srEoREERRETS
% | Summary of homogeneous | Summarized basis of homogeneous catalytic reaction and homogeneous catalytic
catalysts processes. Perform a midterm examination.
8 B | i REORE (1) AR AR OO IR (S B R EARI A R ISR iR
Z | Kinetics of catalytic reaction | Basic reaction kinetics to understand catalytic actions
(1)
9 H | ERGEER (2) SRS & R E DL E
& | Kinetics of catalytic reaction | Reaction mechanism and chemistry of adsorption
(2)
10 H | s OES &Y AR RS L fE 4 DYEBRNMEE ORI L
FmEE, KEREL, ZOAEX
& | Structures and physical | Preparation and measurement method for physical properties of catalysts
properties of catalysts Surface area, surface state, and their measurement method
11 B | Esoae TEMER DG & SRS
Z | Function of solid catalysts Structures of active sites and degradation mechanism
12 B | EEmEoEs (1) ER{t4 - Bt Pl
& | Types of solid catalysts (1) Oxide and sulfide catalysts
13 B | BEEfEoEs (2) HEME & IBERDOEE]
% | Types of solid catalysts (2) Role of metal catalysts and carriers
14 B | fEoRE (1) ICEBREOBE A FTEICE T 2
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Z | Application of catalysts (1) Purification of fossil fuel and catalysts in chemical engineering
15 H | oAz (2) MBS, St BEEAME. REME
& | Application of catalysts (2) Fuel cell, photocatalysts, automotive catalysts, and environmental catalysts

fhE (IR S, B, BELFEOLTICEET 3D TINSICDVWTO—BIAM#SEBE L TLWE I ENEELL,

B m

Understanding of physical chemistry, inorganic chemistry, and organic chemistry are desired, because they are all related

with catalytic chemistry.

B | WEF. Bt EECFOERNETMLEL T2, ZRESLUSTERLICLZ 1EHLYAEHLETIBHOFE - &
BICm&, MR EHEHARICHBR 27-00FBRHREES 5,
o | “Catalytic Chemistry " includes basic knowledge of basic physical chemistry, inorganic chemistry, and organic chemistry. The

students require 3 hours preparation and review for each lecture by using the textbook and reference books. Additional

learning time for preparing midterm and routine tests are required.
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7 v N

sEE /(1) MfElE] CIO FE. WD) Q) (Y2541 — - 7 FF U ERLS(T) B4R GERLEEA)

‘ >E#

B | #REEERS L UCRHREBROFSRICL Y, RIEFET 5,
Z | Evaluate the midterm test (50%) and routine test (50%).

H | 3 TEE—MERIDEVSIDT, BEOERESIIREVD, B8R, BEL%2 7YY FTRAL. RBETIICIINERZEEY 55
HOT) Y b EEHLTWS, BEICHELTVNIE, #ECEMEIEND 3T TH 5,
%= | Whole one book will be finished in a semester, and speed of lecture is rather fast. However, in every lecture, summary of

content is distributed in a print, and just before the exam, important points are listed and distributed in a print. If students
attend the classroom, it is easy to get the unit.
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