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Introduction to the Finite Element Method
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The finite element method (FEM) is considered as the
most powerful and versatile tool in analyzing various en-
gineering problems. This course introduces mathematical
backgrounds and numerical techniques associated with
the FEM. Class contents include the approximation theo-
ry, variational principle, Rayleigh-Ritz method, discretiza-
tion technique with various shape functions and numer-
ical integration techniques. Major application fields may
vary with instructors, but special emphases are usually
placed on topics related to the solid mechanics and
structural analysis.
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Seminar 3
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Invitation of experts in electrical engineering.
Discussion with experts to acquire recently approaches
and special technique.
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Engineering English Communications
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The present new course is developed for graduate
students to improve reading as well as writing articles in
English in the field of science and engineering. With rep-
resentative articles selected in science and engineering,
not only their structural composition but also their pur-
poses and theoretical background will be extensively ex-
plored in grasping the full understanding of articles. For
improving writing skill of articles, the each part of theo-
ry, experimental methods, results and discussion, and
conclusion of selected articles will be critically analyzed.
All students attending this course are required to prac-
tice writing samples articles as assignment in the field of
research which student belonged to.
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Technical English Writing for Engineers
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The present new course is developed for graduate
students to improve writing skills as well as reading ar-
ticles in English in the field of science and engineering.
With representative articles selected in science and en-
gineering, their structure,objective, and theoretical back-
ground of articles will be extensively explored in grasp-
ing the full understanding of articles. For improving writ-
ing skill of articles, each part of theory, experimental
methods, results and discussion, and conclusion of se-
lected articles will be critically analyzed. All students at-
tending this course are required to practice writing sam-
ples articles as assignment in the field of research which
each student belongs to.
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Management of Safety, Environment, and
Health in Energy Industry
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In this course, we will try to observe the structure in
each fieldof Safety, Environment and Health in Energy
Industry from a systematic and productive point of view
and also research for the optimum integrating
possibility.Thus, we expect to reduce labor & equip-
ment-cost and look into legal relation and regulation mi-
nutely, which make us understand real significant
degree. Furthermore, we will try to study main elements
of integrating system (quantitative and qualitative analy-
sis and estimation methods etc.) and give a lecture rela-
tedto how to apply in Energy Industry.
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Transport Phenomena
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This course provides students the ability to derive and
take advantage of transport equations of mass, heat,
and momentum, especially for the case of analyzing
phenomena mainly resulting from fluid transfer in chem-
ical engineering process system.
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Chemical Processes in Semicondoctor
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This course provides basic principles of the overall proc-
ess of integrated circuits. This course focuses on chemical
vapor deposition and plasma process including doping and
lithography.
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This course inspects closely advanced theory about or-
ganic reactions and classifies the intermediate such as
carbocation, carboanion, free radical, carbene and so on,
which are lectured. This course also gives structure, re-
activity, kinds of reaction and reaction mechanism of
each intermediate with sequential examples.
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Biological Reaction Engineering
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This course helps student understand the theory and
techniques of microbial and animal cell cultures. This
course provides the methods for cell cultures, the types
and operations of fermenter and animal bioreactors, the
models and kinetics for mass production, and the types
of useful products which can be generated from micro-
bial and animal cell cultures.
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Advanced Environmental Engineering
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This course deals with the phsicochemical principle for
environmental engineers. The chemistry for water treat-
ment process and water environment will be introduced.
It includes the stability of particle, coagulation, precip-
itation, disinfection, oxidation, and membrane technology,
etc. In addition, the basic principle and application for
modeling approach in water environment will be covered.
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Advanced Chemical Reaction Engineering
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This course gives a summary of the reaction engineer-
ing such as the rate theory of chemical reactions, analy-
sis of ideal reactors, and the influence of diffusion resist-
ance in non-homogeneous reactors of undergraduate
courses. Based upon it, this course also provides the in-
formation needed to analyze and design real chemical
reactors.
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Molecular Thermodynamics
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This course briefly provides basic knowledge of classic
thermodynamics and statistical thermodynamics and has
the objective to extend the theoretical basis about fluid
properties known up to now. This course deals with
phase equilibrium and fluid properties and compares with
the pros and cons of various state equations, fugacity of
gas mixture, fugacity of liquid mixture, solubility of gas
in liquid, solubility of solid, and high pressure equilibrium
one another.
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Advanced Separation Processes
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This course deals with designing of evaporation tubes,
multi-phase distillation towers, gas absorption towers,
and extraction towers in steady state with a computer
based upon the knowledge of undergraduate courses
about equilibrium plate processes, that is, evaporation,
distillation, gas absorption, liquid-liquid extraction, and
solid-liquid precipitation.
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Process Dynamics and Control
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Th|s course prowdes the methods of analyzing and
designing control system based upon the understanding
of the mathematical expressions about physical and
chemical phenomena and the structures and character-

istics of chemical processes.
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458.605 348t 3-3-0

Chemical Engineering Mathematics
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2 (Dept. of Chemical and Biological Engineering)
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This course provides basically mathematical back-
ground required to complete graduate courses and to
achieve the academic degree. This course deals with
theories, solutions and applications of linear algebraic
equations and partial differential equations in a large
extent. This course also deals with the separation of
variables in partial differential equation systems and the
representative problems of one-dimensional system and
stepwise gives the diversification of geometrical shapes,
boundary conditions, non-homogeneous problems and
two or three dimensional system.
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Numerical Methods in Chemical Engineering
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This course provides the introduction and applications
of technique to obtain numerical solutions of model
equations. This course also gives the introduction and
applications of finite differential methods, finite element
methods, model differential equations, boundary con-
ditions, and the appropriate numerical method techni-
ques rising from non- linearity.
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Mass Transfer

2 =g PEEe SAYE| g 7|12rAEs SEAA
Ciert SIS oM 2T S4S siMsin Hofs 4 9l &
dE FHAIZ|= o O 50| QAct. St TR0l ofst 22
Hgol 2|S AU AmED IR DYSo| ¥ - HyS
ZESI0 S2HY ZAH0 Y ~ e ARES 22 St
TGO CHeE 7|2 g SHUY0| Cib(ste] A2

22O oSt OlshE &5t ettt

The objective of this course is to provide the capa-
bility of explaining and analyzing the transport phenom-
ena in various chemical processes by expanding and im-
proving the basic concept of mass transfer. This course
deals with the principles of mass transfer via diffusion
and convection.

458.613 NEAQBSE 3-3-0

Polymer Pheology
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The objectives of this course is to give students ability
to understand the principle and applications of state
equations of rheology and solve problems related to
plastic molding processes on the basis of the mathemat-
ical knowledge of vector and tensor and the theoretical
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background of continuum mechanics.

458.614 SIS2A2S al BAF 3-3-0
Modelling and Simulation of Chemical
Processes
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This course provides fundamental knowledge of chem-
ical process analysis and discipline to use a computer.
Subject contents are (1) unsteady state scheme, (2)
steady state scheme, and (3) optimization. These involve
following steps. (A) transformation of physical phenom-
ena to compatible function, (B) selecting a compatible
calculating method and technique, (C) computerization
and programing.
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458.615 38 3-3-0
Process Synthesis
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This course provides both the theories and examples
about design and synthesis of chemical processes. It al-

so gives strategy for cost minimization.

458.616 IERT2MA 3-3-0
Polymer Processing
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This course provides fundamental knowledges of poly-
mer materials, transfer phenomena, and polymer
rheology. This course also deals with extrusion, injection
molding, calendering, and fiber spinning.
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Advanced Electrochemistry
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This course deals with materials of electrode and elec-
trolyte of cells, fuel cells, and photo cells for energy
storage and conversion with electrochemical methods.
And this course involves structure and function of elec-
trochemical sensors and the applications of membranes
and photoelectroc- hemistry.
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Advanced Surface Chemistry
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This course provides knowledges of surface structures,
properties, and several phenomena. This course also
gives fundamental definitions of statistics dynamics, AES,
ESCA, and LEED. And adsorption and desorption kinetics
in surface reactions are also introduced.
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458.623 Z0f2 3-3-0

Engineering Catalysis
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This course deals with the basic theory of catalytic re-
action and its industrial applications. This course also
handles the basic concepts of solid state physics, various
crystalline structures, and the basic structures, proper-
ties, and the preparation methods of various catalysts.
And the composition and the type of zeolites used as in-
dustrial catalysts is introduced.
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Energy Engineering
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This course provides the development of important
substitute energy through the analysis of statistical data
about the total usable energy in the earth, the deposits
and the durability of raw materials. This course also in-
tensively gives the technique of energy management to
save coal and petroleum energy.
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Structures and Properties of Solids
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In this course the electronic structure, chemical bonds
and geometric structure of atom are quantum-mechan-
ically treated, and on the basis of these, it deals with
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electronic, magnetic, optical,
of gas, liquid and solid.

and mechanical properties

458.631 VFA=SE 3-3-0
Advanced Materials Chemistry
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This course provides overall introduction of materials
chemistry including sol-gel synthesis and synthesis of

zeolite, mesoporous materials, and nanostructured
materials.
458.632 20138t 3-3-0
Catalyst Engineering
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This course provides more advanced and sophisticated

knowledge for students with basic principles of catalysis.

It deals with applications as well as backgrounds of sev-

eral specific subjects.
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Synthesis of High Polymers
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This course deals with general polymer synthesis
based on polymer chemistry and organic synthesis
chemistry. Especially, this course emphasizes synthesis of
polymer from radical polymerization, ionic polymerization,
photonic and radioactive polymerization, and cyclic or-
ganic compounds.

458.642 IRA=HER 3-3-0

Advanced Structures and Properties of
Polymers

DFAS| A2t 4 MU0 2ot MEFHQl UWES &
9|5tH, £3] linear polymer chain®| conformation, polymer
crystals®| chain folding, stereoregularity, polymerQ| hy-
drogen bonding, 11&£2fC| mechanical property %! ther-
mal, electrical propertyOf Ciotf Z=RGHCL SHH J_Qﬂgl
solvent &' chemical resistance, adhesion, 221, £Aj2f, A|
2o g Y S0l theiME o= HZstct

This course lectures on polymer structures and materi-
al properties. Especially, this course emphasizes con-
formation of linear polymer chains, chain folding of poly-
mer crystals, stereoregularity, hydrogen bonding of poly-
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SHY S5 (Dept. of Chemical and Biological Engineering)

mers, and mechanical, thermal, and electrical properties
of polymers. This course also deals with solvent and
chemical resistance of polymers and effects of adhesion,
pressure, molecular weight, and time.

458.643 HUGISEZ  3-3-0
Advanced Organic Chemistry for Fine
Chemicals
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This course deals with newly developed synthetic
methods of dyes, medical products, agricultural chem-
icals, and starting materials on the basis of petroleum

and fine chemistry in undergraduate course.
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Physical Chemistry of Polymers
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This course lectures on general physical chemistry
about both natural and synthetic polymers. This course
deals with polymer solubility in polymer solution, con-
formation of dissolved polymer chains, thermodynamics
of polymer solution, applications of gel permeation chro-
matography, swelling of network structures, intra-
molecular and intermolecular functions, frictional property
of polymers in solution, and linear polyelectrolytes.
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Topics in Polymeric Materials
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This course lectures on polymer solution or
microrheology. It deals with properties of equilibrium
state of polymer and brownian movement of polymer
chain, motion of polymer chain in dilute or semi-dilute
solution, and Rouse and reptation motion in polymer
melting materials. This course also introduces molecular
theory to viscoelastic property and motion of anisotropic
polymer liquid-crystal.

458.651 DEAAHZS 3-3-0
Interfacial Engineering in Polymers
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This course introduces the principles concerning ultra
thin film of difference polymer interface and monomer
interface, interface thermodynamics, molecular interactive
attraction, polymer phase separation, microphase separa-
tion of block copolymer, and polymer surface reforming.
And this course lectures experimental methods to charac-
terize polymer interface.

458.652 IE2PEEE 3-3-0

Polymeric Reactions
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This course ensures chemical basis to develop new re-
action mechanisms of polymer reactions. The objective
of this course is to comprehend high dimensional level
for the analysis and discussion of polymerization

reactions.
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458.653 1297|8518 3-3-0

Advanced Organic Synthesis
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Basic strategy of organic synthesis is discussed
through retro-synthetic analysis and it is lectured the uti-
lization of various kinds of syntons which are produced
during dissociation of carbon-carbon bonds and corre-
sponding organic reagents. This course also gives basic
control mechanism of stereo chemistry and synthetic
methods through examples.
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Organic Nanomaterials
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This lecture has such contents as block co-polymer,
organics synthesis and physical properties and its appli-
cation which nano-organic material is based on. And this
course also offers orgnic-inorganic nanohybrid method,
which is the manufacture method of next generation semi-
conductor materials.
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This course deals with separation technologies for iso-
lations of various biological products. Emphasis will be
given to the principles of separations and their applica-
tions for new bio-products. Topics include centrifugation,
extraction, precipitation, and various chromatography
from the classical separation procedures to the
state-of-the-art technologies.
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Advanced Molecular Biochemical
Engineering
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This course provides the basics of molecular biology of
gene expression and also techniques for genetic en-
gineering in microorganisms, plants, and animals. This
course covers the types of vectors for genetic manipu-
lation, the techniques to generate transgenic plant and
animals, and the various applications of recombinant
DNA technology.
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Protein Engineering

Cio| 7|22, 287|2, Il Sof J|2H0l 42 £
S

o
9|
=0|9} 0| 0|85tz HHiAZso2 MEA 7HAE ezl
£4, Aoty 2AYY 2 394 38 WHES Zolsitt
This lecture gives the discussion of the fundamental of
protein and mechanism of function etc, and the applica-
tions of this theory. This course also offers the bio-

chemical analytical methods.
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Environmental Process
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This course provides a process modeling technique to
characterize and analyze natural contamination of envi-
ronment and engineered system to remove the
contaminants. This course also gives macrotransport and
microtransport phenomena, energy balance, and reaction
kinetics to forecast diffusion process of pollutants in wa-
ter, air, and soil.
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Membrane Technology
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Today, membrane technology stands at the threshold
of a major penetration into industrial biotechnology,
chemical industries as well as industries for water envi-
ronment as an efficient, energy saving and economic
separation process for liquid systems This course pro-
vides not only the preparation and property of mem-
branes but also addresses the theory, design and appli-
cation of various membrane processes - microfiltration,
ultrafiltration, nanofiltration, dialysis, electrodialysis, liquid
membrane, etc.
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Advanced Nanobiotechnology
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This course provides the basic principles and charac-
teristics of nanotechnology and biotechnology. This
course focuses on the development and applications of
the fusion technology, which can be achieved by com-
bining these two technologies.

458.673

L ]

3-3-0

Advanced Biochemical Engineering
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The objective of this course is the understanding of
general scope of biolochemical engineering. This course
lectures on theories and methods of important pH con-
trol and DO control in microbe culture. In addition, this
course gives check points during scale-up process and
applicable performances of real scale-up.
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Enzyme Engineering
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This course provides the knowledge about enzymes
and the applications of enzymes as industrial catalysts
used in newly developed enzyme processes.
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Aquatic Chemistry
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This lecture offers chemical property and principle for
water treatment processing. Main theme contains ther-
modynamics principle, acid-base theory, dissolved carbon
dioxide oxidation- reduction and precipitation theories.
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Topics in Process and System

Engineering
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This lecture gives all of the recent chemical technol-
ogy research trends and the introduction of the new
technology. The main theme of the lecture would be
changed according to the fashion of the chemical
technology.
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Topics in Inorganic Material and
Semicondoctor Process
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This lecture introduces the recent separation process
and biochemical process, petroleum chemical process
and applied mathematics etc, in the fields of the topics
which is not dealt with in the conventional lectures.
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Topics in Fine Chemicals and Polymeric
Materials
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This lecture introduces the recent separation process
and biochemical process, petroleum chemical process
and applied mathematics etc, in the fields of the topics
which is not dealt with in the conventional lectures.
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Topics in Biological and Environmental
Engineering
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This lecture introduces the recent separation process
and biochemical process, petroleum chemical process
and applied mathematics etc, in the fields of the topics

which is not dealt with in the conventional lectures.
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The Objective of this lecture is to understand recent
development of chemical engineering and present in-
dustrial conditions. Specialists of each field are invited as
speakers and students also have chances to give pre-
sentations about their own research. This course helps
students develop their researching ability and direction.
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