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35001
BEN R K IRIE (Transport Phenomena and Operation)
AIE 2—0—0 )1l SERR HEHER
LR N ORISR - BE B R AR - HEL 720, HEEEZHRE T 2720120F, HEAOWES, 25N
I BEN B G L OB A BRI R L CRLENRHD, A TIE, T CRHE DB 2 B3 5 B ko
R, EBEOLEE N DOEHERIRENC SOV TRVIRWEIRR A EFSEHL L0, HENIREIL KOG - BEI BTG
DEFEIZ OV TOREM A ERSEL Lz ALl TGk 975,
35002
Advanced Chemical Reaction Engineering (5 L7455
1st Semester, (2-0-0) Prof. Mina Okochi, Prof. Kiyohiko Nakasaki
[Aims]
Mathematical modeling of chemical reactors in terms of linear and nonlinear differential equations, ordinary and
partial, and difference equations. Topics in stability, bifurcation, chaos and cusp catastrophes.
[Outline]
1. Longitudinal diffusion in a packed bed
. Taylor diffusion in a chromatographic column
. The stirred tank reactor
. What is a model?
. The different type of model

. How to formulate a model

N O O B~ W DN

. How should a model be manipulated into its most responsive form?
8. How should a model be evaluated?
35003
{E TR HT (Physico—chemical Property Analyses in Chemical Engineering)
%W 2—0—0 AR R MEEER- T B HEEER
T LB OW B L PR EA LA RO B FEBLR OFRIT IC LB LR WD LR EM LB OZTRY BT, £
DFEZ T, WeFIERE DFEMELICHZFER T D, SOICKUR A, 1RA FEICOWTHER T D, il iTEY
ZPFHLTITY,
35004
I RILX—EB4ESFER (Advanced Energy Transfer Operations)
%W 2—0—0 BN HR BdR-HR W HEHER
TRNF—BEN & LRI 0 A% 0T, ZDOET MALERT T IEZGRT, bt TSRS, WE
BE), HZELRLE 2B LT F =T 0 R, ZXLF =T b AT OV T, BE LOREREIC S
Tk ~%,
35005
Advanced Separation Operations (47t /F4rR
2nd Semester, (2-0-0) Prof. Akira Ito
[Aims]



This course reviews conventional separation processes, distillation, absorption, drying etc., from a view point of
process modeling and simulation. All modeling of a separation process consists of equilibrium relation and mass
balance for the process. The mathematical model of a separation process will reduce to equation set of
non-linear simultaneous equations or differential equations. Tools for solving for these equations on the spread
sheet are offered and used for individual separation process calculation.
[Outline]

1. Introduction, Model and simulation in chemical engineering
. Distillation — Vapor-liquid equilibrium—
. Distillation —Process models—
. Extraction
. Absorption
. Membrane separation —Microfiltration and ultrafiltration—
. Membrane separation —Reverse osmosis —

. Membrane separation —Gas separation—
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. Adsorption

—
()

. Chromatography

[u—y
[u—y

. Humidity conditioning

—_
[\

. Drying —Diffusion in material—

13. Drying —Drying process—
35006
b E R EHEF R (Advanced Chemical Equipment Design)
AIFH 2—0—0 MR B Bz

FLLTEiREEH O L FIEE ARG, ZORFHEICHOW TR T 5,
1) ER M, 22RO E, 2) SMNERZRORREE, 3) BUL ), 4) ENEIROBRIREEE, 5) 7V —7 %G, 6)
TLARDOb IR, 7)) 50 F, 8) RBI/RBM
35007
7Ot R R T LI (Process Systems Analysis)
B 2—0—0 A FHIT HEBGR

b7 7 mt R, KOO RRL BN BB ANES L TSN A EMER BB AT 5 ThD, K
R TIEZOIO LT m v AOMKRENE, BEFHE, (BN, LatEal O A RAGE 750 AT LastEL,
AL, HICHERE T A2 NI L2 D AT AT ORI HFIEIC DWW, R ARy N — I TV E
RIS AT DIENTIZIE B Lok 45,
35008
Catalytic Process and Engineering (fit i &7t %)
1st Semester, (2-0-0) Assoc. Prof. Yusuke Shimoyama
[Aims]
The course introduces the fundamental concepts of catalytic processes and selected examples of its industrial
applications.
[Outline]

1. Guidance+General Introduction + Catalysis ()

2. Catalysis (II)



. Catalyst Materials, Catalyst Properties (I)

. Catalyst Properties (II) + The Future

. Principles and Objectives of Catalyst Characterization; Catalyst Selection; The Future
. Definitions and Classification of Reactors; Fundamentals of Rector Design

. Choosing Reactors in the Laboratory and Plant; The Future

. Petroleum Refining & Processing: Hydrotreating (I)

© o0 N O O =~ W

. Petroleum Refining & Processing: Hydrotreating (II)
10. Petroleum Refining & Processing: Hydrotreating (I1I)
11. Enzyme Catalysis (I)

12. Enzyme Catalysis (II)

13. Enzyme Catalysis (III)

14. Presentation of Individual Project Assignments (I)

15. Presentation of Individual Project Assignments (II)
35013
R - TRILX— - L5 (Resource, Energy and Safety Technology)
AIFH 2—0—0 ¥EH @ OEWE) -2 ZOEFE)

FEHE RO AT A S TS A AL IO T EINESHT I OWTHBIL D, Bi¥ - AEEISI T DI
BUW TR - HSNZ L Ty - BEFES N DB AL C, 52 A bR L 22 U TRER
PREIZEDLETIAWS TR AL EWE R A E B DB 2 5 ENAOENEN OV TR 5, I T, BEHE-
B - =L —  BRBLI AR D D S M OV Ao A B a2 e IR L CETRE A IREEL, EFRANZR P 22
B E 2 7o DR ATREZe R O EHLDO 7= DI L E D BRI TENZ DV TRl b,

35030

Chemical Engineering in Global Business

2nd Semester, (2—-0-0) Lecturer Hiroshi Sawa (FE# #) , Taizo Hanamitsu (FE%& #)) , Masao Nakahara (FE ) ,
Noritaka Matsumoto (FE %))

35032
Fine Particle Engineering
Ist Semester, (2-0-0) Assoc. Prof. Izumi Taniguchi
[Aims]
There is currently considerable commercial and scientific interest in the production of fine particles employing
aerosol-based methods. The objective of this course is to provide fundamentals on the behavior of fine particles
in gas phase. In addition, some of recent topics on materials processing by using aerosol-based method will be
presented. Students have to prepare reading, bring and review the course textbook (Hinds, W. C., “AEROSOL
TECHNOLOGY”, John Wiley & Sons, New York (1999)) to every class.
[Outline]
1. Introduction
. Topics of material processing using aerosol-based method (I)
. Topics of material processing using aerosol-based method (II)
. Motion of a drop or solid particle in gas phase at R,,>2
. Heat and mass transfer of a drop or solid particle in gas phase at R,,>2
. Motion, heat and mass transfer of a group of drops or solid particles in gas phase at R,,>2
. Motion of aerosols (I)

. Motion of aerosols (II)
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. Brownian motion and diffusion in aerosols

—_
(=)

. Coagulation of aerosols



11. Condensation and evaporation phenomena in aerosols
12. Aerosol-charging mechanisms

35033

Material Science and Chemical Equipment Design

2nd Semester, (2-0-0) Prof. Masatosi Kubouchi, Lecturer Syuji Hashizume (FE #)) , Masao Nakahara (FF &)))
[Aims]
The Class offers the basic knowledge of the material science and designing method of chemical equipments. In
addition, recent topics on materials technology will be presented.

Basic of materials science related to phase diagram

Fundamentals of strength of materials

Theory of Elastic—failure criteria

Design of thin—walled cylindrical vessel for internal pressure

Design of thin—walled cylindrical vessel for internal pressure

Degradation of materials

N O U1 W DN

Materials for chemical equipments
8. Other topics
35036
Plasma Chemistry and Plasma Processing
2nd Semester, (2-0-0) Prof. Hidetoshi Sekiguchi, Assoc. Prof. Shinsuke Mori
[Aims]
Characteristics of thermal & non—thermal plasma, thermal & non-thermal plasma generation methods and
applications of plasma technology are lectured to obtain the basic knowledge of the plasma chemistry and plasma
processing. Plasma generation methods include thermal equilibrium plasma; arc plasma, RF plasma, microwave
plasma, et al. and non—equilibrium plasma; glow plasma, microwave plasma, DBD plasma, and atmospheric
pressure non—equilibrium plasma. Applications of plasma include application of high temperature heat source,
organic and inorganic synthesis, decomposition technology of various materials, separation technology, et al.
Also current topics in this field are given.
[Outline]
1. Introduction
. What is Plasma?
. Basics of Non—thermal Plasmas (I)
. Basics of Non—thermal Plasmas (II)
. Glow Discharge
. Gas Phase Reactions in Plasmas
. Non—thermal Plasma Processing (I)

. Non—thermal Plasma Processing (II)
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. Non—thermal Plasma Processing (III)

. Basics of Thermal Plasmas

—_ =
— O

. Thermal Equilibrium

—_
[\l

. Thermal Plasma Processing (I)

—_
w

. Thermal Plasma Processing (II)

._
S

. Topics of Recent Plasma Processing (1)
15. Topics of Recent Plasma Processing (II)

35037

Life Cycle Engineering

2nd Semester (2-0-0)

Assoc. Prof. Tetsuo Fuchino

[Aims]



To realize the sustainability in the chemical industry, activities through the lifecycles; plant lifecycle, product
lifecycle, process lifecycle, should be designed to provide PCDA (Plan, Do, Check and Action) cycle properly,
and the integrated information environment through the lifecycles is indispensable. In this class, the
methodology to model the lifecycle activity is discussed, and on the basis of the model, the lifecycle safety
management issue is considered.
[Outline]
1. Introduction (Lifecycle engineering perspective of chemical process industry)
. Problems in lifecycle, —Case and causality
. BPR (Business Process Reengineering) approach
. Lifecycle activities of chemical process industry
. Modeling lifecycle activities “Necessity and approach
. Business model methodology: IDEF (Integrated Definition for Functional model) Family overview
. IDEF0 modeling (Syntax, Template, Ontology)
. IDEF0 modeling (Ontology)
. IDEF0 modeling practice (I)
. IDEF0 modeling practice (II)
. IDEF0 modeling practice (I1I)
. IDEF0 modeling practice (IV)

. Integrated information environment design (Concept)
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14. Integrated information environment design (Data Model)
35041
7oty oo 5ERE— (Advanced Lecture on Chemical Processing I)
AEH 1-0—0 FHAR ¥ HEHER

BT I EE S D8k 4 7 m B REAR O a5, 41, EERERIZHHE) oin 7 m e AHMIZ oW T,
ZOFEITE RROFEMELRDNE LG D TR T 2231, BT 25l O BB A A R B A2 DUV Th
RS D, BZ2 D EPEMED A LB UWMERERT 57217 T7e<, AR BEEE O IR\ B BE R DRI 2E 42 - 4L
DICE T T ABATOBURZ BT 222U T, (b P L L Lo 7 e AORRE - iR -
TEOFIEEES, 108, (LF T ey oV Rmh L3N LR H Th o,
35042
7Oty L THERE = (Advanced Lecture on Chemical Processing II)
" 1-0—0 KRJINE H— e
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Advanced Internship for Chemical Engineers
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(Seminar in Chemical Engineering 1 —IV)
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(Seminar in Chemical Engineering V —X)
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