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43 | ™Y |CHE7574 Aot dASE 3|lo|lo|o o
44 | M |CHE7575 ClAE20|3HEE 3o o o
45 | ™M |CHE7576 oHx|Z2™ME 3 10| o o o o o 34:66
46 | ™M |CHE7577 ClaZSyo|Z2HE 3ol o o o 34:66
47 | MM |CHE7578| SRI|ETAxjZzME 3ol o o o o o 34:66
X 0|72 | HE, MM, 35
<HHED> mit= siM
SU}SE R (Special Topics on Industrial Chemistry)
Sgatst Fofo| A+ 7kl 4l HE F2Ofof| 2ok F=XIE CHECL
Topics in the latest advanced fields of research in industrial chemistry.
- 8718} (Inorganic Membrane)
= dxh=s ofR-OistR AAdztz AaA 8 229 71E0 2fle ohdE thde 2 ottt 27|92 stetsstt i
2352 820 SER0IE MER 2213 X ofefbts AL > SN 282017t 2tz T} O] Azt 22|
o 7|27} El= =t S SETE 7|x oot ISR 27|19 2 3 £4 O[SiE FH2E ik

The inorganic membrane is a discipline that combines chemical engineering and material engineering, and is being
applied to new separation processes and chemical reaction systems. This lecture aims to understand the diffusion
and mass transfer basics that are the basis of separation membranes, synthesis of various kinds of inorganic
membranes, and characterization.

- 2 XPEH S S (Molecular Biotechnology)

DNA Tz 8! £, DNA =&, mRNA TAF 8l =3, A #HY 8l 23 5 ZAPSYafsto| 7|2 7idat #2|E of3y
AIZ|4, REAEY 71eel 2] & A S80) thisl Zelsict,

Understand the basic concepts and principles of molecular biology such as DNA structure and properties, DNA
replication, mRNA transcription and regulation, protein translation and regulation, and lecture on principles of gene
recombination technology and industrial applications.

- SlE@AUSHERE (Advanced Chemical Engineering Thermodynamics)
7t 8l BI7HY o2t SetEgel Yoty dfjAs CHELE /eEnt FHYX|2| 24 E CHELL
Reversible and irreversible theories and thermodynamic interpretation of chemical processes. Development and
design of peripheral devices.

- SHEHBIEE (Process Optimization)
Aol #& S oA, AME HAY|IE ZH LAY S oo MEWY S CHECE

Structure and analysis of systems, economic design standards, optimal design methods, and application of theories.

L2 XHEO| WpEb 7| (Science3 and Technology of Nanoscale Materials)
=2 4= L FZNQF e ZE0re| e, M 38 X 380 tigt nfshA XAt 7|=8 WyE Zolelit
This lecture lectures on scientific knowledge and technical methods on synthesis, manufacture, process and
application of nanostructures and nanomaterials.

-7l DXt (Functional Polymer)

ZE|HE MM 0]80| El= A& Axfe 2ot B, O2|1 19| 38YY 5= LHELL

This course deals with the structure and properties of polymer materials used in cutting-edge industries and their
applications.

- 7|25 2 (Advanced Electrochemistry)
= Bk OHX| ME 8 Bigt TIstelE S OlsEo| A0M ER= ol= T7|stety o8, 24 X 887
ZHS W0 TAIT). 59|, BiE2|, A=2TX|, BjLTX| S T7|2etE 7|82z 5= § g 2
2X2e| 40| Chict O3S Z&3t CHELL

This lecture focuses on the electrochemical theory, analysis and application techniques required to understand
energy storage and conversion electrochemical processes. In particular, this course deals with the understanding of




reaction principles of electrochemical based technologies such as batteries, fuel cells, and solar cells, and the
characteristics of related materials.

- Lt OO ZEA|AE (Nano Microsystem)

Microfluidic 7|&2 7|9t2 2 &}= lab-on-a-chip, process-on-a-chip M%f 7|&1t nanometer 5! micrometer scale@|
XS O|8SHY DM 4 A eletsdgs e H2ast 7|2/t 3§ !E CHECh
This course covers the basic principles and applications of microfluidic and chemical processes using lab-on-a-chip
and process-on-a-chip fabrication techniques based on Microfluidic technology and nanometer and micrometer
scale devices.

- 2783}7|= (Crystallization Technology)

= O

280 ¥8 W 9%, 28+x 282 37| A 2= 24 S 2T ME 7le0 tiet B2 R 28 V|leS |t
= 1SS Sl M, Mrafel el A% MY 20N HE27I2M 25 5 U 7IEX[AS A otk o
Cf.

This course teaches principles and application techniques of crystallization techniques such as crystal formation and
growth, crystal structure,

- HHSAE (Interfacial Phenomena)
HHOAMC| Est Sl SHO|S0]| 25t =3t BRIt HEMA O 25t 0|2 S CHELCL

—

The mathematical expressions of thermodynamics and mass transfer at interfaces and the theory of suspension

- MZEE=SH 3% (Celluar Bioprocess Engineering)

M= DldEa M= M= 7= 8l 715, HIOIR0|HXIZ, M= CHAIFS, EHA%Q, Y8 oI, b=
= S=ME HiESS, 2218MSE SOl thoto] Z2lgitt 0ldE, 4= & £ 08¢ tY
O|9fF, 7Isd HIOIRaX & dE3eh MY Wit Al SS Zeleitt
In this lecture, cell structure and function of microorganisms, plants and animals, bioenergy theory, cell metabolism,
metabolism engineering, industrial strain development, bioreactor and fermentation process, animal cell culture
engineering, separation purification process are taught. Lectures on biotechnology industrial production such as

protein drugs and functional biomaterials using microorganisms, plant and animal cells.

- s AZ 3 (Nucleic Acid Engineering)

DNA/RNA/CHYZEO| Sstzx 8l ehdd, dR7|efctE 0180 dE=Atel B 78, DNA/RNA/CHEE 24 7]7|9|
HE|E 2ok, dolst Rt S82f AEIE OFOFEEf 59|, Als Z2HE o|20f /e XM E7IME 24
7|1t SNP 58 &Y SS CHRL LiHOIR 7|eS 0|8 T 8l Mz 24 Jles NSt

Introduction to DNA / RNA / Protein chemical structure and synthesis, Biomolecule transformation methods, DNA
/ RNA / Protein analysis, Biomedical gene applications

DEX2tEHEE (Advanced Polymer Chemistry)
DA 2o MzgYE A =24 SO0 thisto] CHELL

The production method and physical properties of polymer materials.

- &3 33 (Sol-Gel Process)

=
£ - A SE2 YH 8 T2 A FAMEREEC M 77| 22O d2 ¥ds Qnfeitt of IF8el =E= E
- A 539 7l=Hel 2218 8 2oty 22§ MAISHs AO|Ch

This is a dual-level course for both seniors and graduate students who are interested in techniques for advanced
materials preparation. Sol-gel process refers to room temperature formation of solid inorganic materials from
molecular precursors in liquid solution. The goal of this course is to present the fundamental physical and chemical
principles of the sol-gel process.

- HAFEEE (Advanced Heat Transfer)
MAFALENQ} H|AHAMAIE]O| M AFEHE DAFSID 0|2 £8HH oz HA|SICH
The heat transfer state between steady state and abnormal state is considered and presented as a mathematical

model.
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2}8t-E3t (High-tech Industry and Chemical Engineering)
ofe| At 7h2h =4 HEF Zofof 2tet =X CHELE
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he latest advanced fields of research in chemical engineering.

o | B,
kook| @

Of

. o5t (Advanced Chemical Engineering)
s/s1zs; 2ofe| @R Jen| AA HEH 20| Vgt FHE CiEC

Topics in recent advanced fields of research in chemical engineering.

1o
dm
i

- 717|124 AT (Research Applications of Instrumental Analysis)
Z} st ol 7oty 4o East 7|7|=4 200 Ciote] 0|2 S My, 12|10 AHZAN0| TSk s W
= MEH e A LEe} EES SO10] 40| A etk
We will study the theory, experimental method, and interpretation method of experimental results through
experiments, presentations and discussions in detail.

- 2YMYEE (Advanced Mass Transfer)
7|, & S A Zto] o &, 22| H 0|0 fHtste Eat 23 0|5 CHECE

The absorption, adsorption, separation and accompanying heat and mass transfer between gases, liquids and solid
phases are discussed.

- Y23t EEE (Advanced Biochemical Engineering)

O 4Z0|Lt SASMZE HIYFS O[8SHY A<, sfotited 8l ofHX| 52 20kiM fE8% S 22| ditnt H2tEl M50
2M RHX =4, YEHESS 8 ERESE 52 952l 712 8Lz ot

The course will cover the production of useful materials in the fields of pharmaceuticals, chemical industry and
energy using microorganisms, plant and animal cell cultures, and genetic engineering, bioreactor engineering, and

bioseparation processes.

-O|SHAER (Advanced Transport Phenomena)
AHOMe| St 8l SH0|=0]| 2ot =3t mH1F HEMAo 25t 0|2 S CHELL

The mathematical expressions of thermodynamics and mass transfer at interfaces and the theory of suspension
systems are covered.

- MM HIE (Industrial Biotechnology)

O4E M=o 20t 7|5, OldE HiY, DIdE 2AE Sl MY DldE 3 24850 32 7igt /2[E OfsAl
7|3, AAAFSSO| LAK SE0f T Zelsi.

Understand important concepts and principles of microbial cell structure and function, microbial culture, microbial
molecular biotechnology, industrial microbial and enzymatic engineering, and lecture on industrial application of

industrial biotechnology.

- 2E0|E Z2|¢ (Colloid Physics)
AAEQl 2EOo|A Bt 2gA Eat oojof TSt =2 Ofsh, T7|X O|5E0l 2fst HH7|A huadut M7|s2Y
H4o| O8f, S20|=2| QPI/doi| LS Osl, FAl AIHO| EXHSH= S20|= URZE 4=EE0f it ofs), 4l ¢

=& 5= CHELL

-—

-+

Understanding van der Waals force and its meaning from a macro perspective, Understanding electrostatic
repulsion and electrokinetic phenomena by electric double layer, Understanding of colloid stability, Understanding
of interactions between colloid particles at fluid interface, And current research trends.

- K| ZEE (Advanced Bioengineering)
dHol s, +2 A FHEEE IEECE Ofglsto] Q17te| 7lsut 2EE A
deviceE HEot=0l 2Rt S5 X|AS WSSt

Understand the phenomena, structures, and constituent materials of living organisms and learn the engineering

Tuot

b Qe M22 A2t

knowledge necessary to develop new substitutes and devices that can replace human functions and materials.

L= §8tAT| 38 (Nano Convergence Materials and Chemistry)
£ =2 LHeAIEe| SAMAE 242 0|88t 82Xl Ol6iet 88=0FE at&dt Lt 88 AKX H 3lsto| 52

= |
N MDD S WY So| Bt U A SES SHE St E8, LS oAy

—

28 88 5 % = L= 2|, LEeIiE S, L3

I




g, HIO|R g&of| Chet 2tetM el etdd, 3 A =21H M=z FH|7|g, 12|22 7Isdet 710 tiet HetEel L&
= S5t

This course is to acquaint students with understanding and application of fusion materials using innovative
properties of nanomaterials and learning basic knowledge about nanofusion materials and chemical engineering
approaches and applications. In addition, students will learn about nanocomposites, nanostructures, nanopatterning,
nanocomposites, chemical synthesis methods for biofusion, process and physical manufacturing equipment, and
functionalization technologies.

- §7|2t8HE 2 (Advanced Organic Chemistry)

22| otE oietEo| XS, MAHEHED FHEE & %EHI%OH Chet 2-SOf CHEHOY =2lotH, =0 [MHE 2
g3t Xjgv| 2t SOf st Zelg Ao|ct E ol2{ph B8-S O|8% 77| &40l thoto] CHEAl &Lk

Substitution reactions and elimination reactions of aliphatic compounds and reactions on carbonyl and benzene
derivatives are discussed, and the reactivity and substituent effect according to the structure will be discussed. We
will also discuss organic synthesis using these reactions.

- M| YSEE (Advanced Fluid Mechanics)
2 =2 FHgee| 7|22 E il 2letS A AR Pt OfL 2} QK| S HKAIAR Lo S| 7|4 &

= LER
Mol SE WMoz BHEelo] SISt Chst Hellol ZAZZ0IN Aol SE0f et 7= elzlor YHAIS ofsfet

his course extends the basic principles of fluid mechanics not only in large-scale chemical process systems, but also
in gas and liquid flow phenomena in living systems such as the human body. Understand the basic principles and
equations of fluid flow in various types of boundary conditions.

- 0| X|S&tEE (Advanced Energy Engineering)
7|E2| O|HX|E CHMIZ += U= D[2Hel oHX|E &It

Consider future energy that could replace existing energy.

-R7I18XHEEE (Organic Electronic Materials)

= =2 KAO TR R 24 20 Qe R7IFAMZO| ol g ot S UM 7718 Az =2 714
TN AN HHE2 22 Qoj2ls YHERYA JAERHE LHEZYA (AMY L 2RO Horeh TR &%)

H1J

5 2 Q0L e, 2 2hE2 XML 2MEZYAS 2ot /7|TA=ZS| FAFEH M=ol CIXtel & 10
e W71 &4 Helet M22 88 =200 tisiA Zor=Ct

This lecture will explore “organic electronic materials” considering next generation electronic material. The organic
electronic materials are a promising material for wearable and implantable electronics due to its high flexibility and
biocompatibility. Thus, the students will learn about history, design, property and even applications of organic

electronic materials.

- C§AFEBHEZ (Advanced Metabolic Engineering)

= =2 MEIL7EX D Qs 1R Wakety THALIPES Ofsiste 28 YAt SESE ict 0l2fdt X|Alg 7|8t

2 510] 2B SX2 MZO| ChALIFYO| 2oish= |RTXIE ZEBHY M|
UA BHE 7h = OJF0f| BHEX| REHH MER 2EE THEO

B2E HYoE 7t E= M22 JEiQ| A} B2E E=oks 7|8 a5t

off RUCE OF fI5t0] MIZZLHS| CHAL

sof ¢ 4
The first goal of this course is to understand the intrinsic metabolism in the cells. Based on this understanding the
final goal is to modify the pathway of the cells for an increased production of useful metabolites or production
of novel metabolites. For this purpose relevant molecular biological skills of modifying and inventing metabolic
pathways will be discussed.

- O|2X|ZE 2 (Advanced Biomaterials)
Az Z2HE 0|20 7HEE KM 7 IME 24 7|Eut NP 578 YWY 58 LHFEL LIeHO0|R 7|5 08¢t &
HE A ME 24 72 LSt
Next Generation Sequence Analysis Technology and SNP Measurement Method Developed After Genome Project,
and Protein and Cell Analysis Technology Using Nanobiotechnology.




- DEXZ (Polymeric Materials)
DEXF AMAM AHBEl= MESS AJStD O HUEE LS =3t
e

—

materials used in the polymer industry are introduced and their characteristics are discussed.

- SEMOEE (Advanced Process Control)
ofetSEHM ool Mol HZHLEat BHEAH el XA ol AE TR MOA S| £, B HEHel shMS =3t
This course deals with the control mechanism of chemical process control and the optimum control relation of
reaction system, and discusses the characteristics of control system and the analysis of abnormal condition.

LX) 23 (Nanomaterials and its Process)
Cifot TFO| L ZEo| eHdut £ S0 Cisto] AmHEDN O 0|88t 38 &l o0& 2|1 Lot Lie37d9|
2o CHsto] AHECH

Synthesis and characterization of various types of nanomaterials, process and application using them, and

Jm

characteristics of various nano processes will be discussed.

- =2[2Z8 (Membrane Separation Technology)
=222 Fo|, &&F, 70| it 7|=/0g =Eat 22(9el 380 e M=z, FM0|E %t BE 3§ 52 CHEL
The basic concepts of definition, classification and structure of membranes, membrane fabrication, permeation

theory and membrane module process are covered.

- M2t233tEE (Advanced Ceramic Engineering)
MEtel 22 3 3ty 47, 7% 2RE 1E%t 888 HhEL

Material and chemical properties, structure and classification of ceramics will be studied and applications.

-M7| 3 YBHEE (Advanced Industrial Electric Chemistry)

Mol Eel M=ot Ol EY, 719TS, T, TX|, HZIAF=0| BE4E, T7| ofotd MASE, W72 Z MY
@S CHECE

This course is designed to teach technological aspects of hi-tech industry such as IT, BT, and NT. Applications of
IT, BT, and NT to space and robotics technologies are also covered.

- 2S5X|5iA (Numerical Analysis in Chemical Engineering)
SIEAIAHOIM At ALBEE O01Y, HOYS 0|8% REe| HitetE flot X342l S&= HHELL
This course deals with the application of numerical analysis for the computerization of a model using a normal

room and a normal room which are frequently used in a chemical system.

-3}t E 2 (Advanced Chemical Engineering Mathematics)

A ol 8 HOEdEY, HE, 2tEcts By SS 018310 =lotast EX= diEs e LS ChHEL

This course deals with finding solutions to chemical engineering problems using linear normal and partial
differential equations, vectors, and Laplace transformations.

718 BI|LH=AXH (Functional Inorganic Nanostructured Materials)

Ciefol TSRO R7ILi=ae £, 2, =4, X S8 =00f gt ME7|eS shasta 012] 280 ot S5t
T2 800l 2| LHAT MEE & U= YHES dls As FHE it

The objective of this course is to learn the technical skills of the characteristics, synthesis, analysis, and application
of various kinds of inorganic nanomaterials, and to learn the methodologies that can be used in the actual
industrial field through the engineering approach to its use.

- 2FBATHIHE (Introduction to materials science and chemical engineering)

2 MUBME SBBLHEE AT CIYT B/R7| 4K WBYBeS CHR0, 2740| 7| AHO! AR 2 9 ZeRE
Cloet 9/27] RIS 22IXy/SIE/AIN S4S A HiCt 2 D128 e 214 8/97| % 3T At
A7) 9 EES SohA BB T8 LTS IR B 4 Y SHS St

In this class, the principles and applications in materials science for chemical engineering will be lectured. During
the class, the atomic/molecular bondings with material structures and properties such as mechanical, electrical, and
properties will be lectured. Also, recently research results will be introduced and discussed to design advanced
materials for chemical engineering.




A H2sE Y888 (Interface Engineering & Applications)

= T2 F O olde o, T ZIH-HH|, AM-HH, BH-AH, 2H-7|H, 2H-HH, DH-2H S| SA
HolMel Z2|H/tet sid st 2EE O|2Ze 8 2 M Asd 24 U S8S gtk

This class is a theoretical lecture related to physical/chemical phenomena at the interface of two or
more phases, such as gas-liquid, liquid-liquid, liquid-liquid, solid-gas, solid-liquid, solid-solid, etc. In
addition, To learn analyze and application of the latest research trends will be lectured.
C|AE 0| 3YEE (Advanced Display Process)

= T2 L0l 24, HE % S7o 2t 2 AFsTs St

This course deals with the latest research trends on display design, manufacturing and process.
O X|Z2ME (Energy Project)

2 4292 AT FY O 2OF (MMHOILK|, QUKNT, +AHRHX 5) MGmEMES SystD
stBict

This course is designed to conduct industry-university collaborative project about energy part(renewable
energy, energy storage, hydrogen fuel cell, etc.)
CIAEHO|Z2HME (Display Project)

TY2 dF 34 C23Y 0| 2oF (EHME E|AZ20], OLED, PeOLED, QLED &) MStZ2ME

i

A
= T
This course is designed to conduct industry-university collaborative project about display part(Flexible
Display, OLED, PeOLED, QLED, etc.)
FRIISSATHEZZHME (Hybrid Materials Project)

= TH2 27 4 MM M=8E % 29H0 3 2E HAZ2MES A5

_|ok

=g

—

This course is designed to conduct industry-university collaborative project about new material

manufacturing process and property control process.
X uiabg B4R 242 =AM2 Ay

<gH3> ditE 5EH
o-giAbete(IbE YStAt & ofelar8el S0 CrEAL, HAEY & Satistd E2Ats AR En s
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