화 학 공 학 과
(DEPARTMENT OF CHEMICAL ENGINEERING) 
Department Introduction 

When Department of Chemical Engineering and Department of Industrial Chemistry were merged into School of Chemical Engineering and Technology in 1996, their graduate programs were also merged into Department of Chemical Engineering and Technology. The graduate program was consisted of four majors, such as Separation & Process Engineering, Materials & Reaction Engineering, Organic Chemistry & Biochemical Engineering, and Polymers. In 2003, the four majors were combined into a single major with the same name as the Department. Our department has a long history, is equipped with various research apparatuses, and is in one independent building. 20 full-time professors, 4 foreign research professors, and 8 adjunct professors are teaching about 100 graduate students in both Master’s and Ph.D. courses, including approximately 30 foreign students. Our department is very active in research and development, producing approximately 4 research papers a year per professor. Their research areas include polymers, separation processes, process control, reaction engineering and catalysis, organic synthesis, biotechnology, solar energy and materials, semiconductor materials and processing, and fuel cells and materials. A numerous graduates from our department are working in various areas such as industry, research institutes, governments, and universities. Our department has been recognized one of the most active one in research and education in Yeungnam University.
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Academic programs

The educational objectives of this department are to cultivate outstanding researchers in the specialized field as masters and doctors, while developing professionals who possess both teamwork skills and global minds, firmly based on the basic knowledge as an engineer.
Course Description
■ Basic Courses

Technical English Writing and Presentation   3 credit
(TECHNICAL ENGLISH WRITING AND PRESENTATION)
Technical English writing and presentation skills are treated in this course. Practical applications of the skills and tools are used for thesis writing and presentation practices to enhance the student's capability as a researcher and development engineer.
공정모델링특론 3 credit
(ADVANCED COURSE IN PROCESS MODELING) 

One of the main missions for the chemical engineers is to design, analysis and control the process. In order to perform this mission successfully, the ability of process modeling is essentially required. This course studies techniques of steady-state rigorous simulation and dynamic rigorous simulation for various chemical processes and devices. Through these simulation techniques, the students acquire the ability of design and analysis of chemical process steady-state and dynamic characteristics. The main issues in this course include steady-state simulation, dynamic simulation, process identification using HYSYS and Matlab tools. 
기기분석특론 3 credit

(ADVANCED INSTRUMENTAL ANALYSIS)
The principle and instrumentation for qualitative and quantitative analyses of various materials are treated in this course. The topics include the practical application of spectroscopy, voltammetry, chromatography, etc.
디스플레이고분자특론 3 credit

(ADVANCED DISPLAY POLYMER)
In order to estimate the properties of polymeric materials related to display industry, techniques for predicting the engineering and physical properties of polymers from their molecular structures will be treated. I addition, empirical, semi-empirical, and theoretical methods, with emphasis on the group additivity approach are also discussed. Properties discussed include refractive index, density, glass transition temperature, modulus, compatibility, and structure-property relations of polymers. material selection, manufacturing processes, process induced microstructure, and dimensional stability. 
반응공학특론 3 credit

(ADVANCED COURSE IN CHEMICAL REACTION ENGINEERING)

This course will introduce the chemical engineering knowledge based upon the chemical kinetics and equilibrium for the understanding of principle of chemical reaction system. Especially, the recent trend and various problems will be analyzed and investigated about the basic study and application of the overall reaction engineering.

분자열역학 3 credit

(MOLECULAR THERMODYNAMICS) 
The intermolecular forces create various molecular interactions and their understanding leads to the basis of the phase equilibrium and the effects on thermodynamic properties of materials. After reviewing the basic principles of thermodynamics, fundamentals of statistical mechanics are discussed to correlate the molecular thermodynamics and the classical thermodynamics. Various intermolecular forces are studied. The vapor-liquid, liquid-liquid, solid-liquid phase equilibria and the high pressure phase equilibrium will also be examined in detail with the concepts of molecular thermodynamics to provide knowledge for practical application.
생물화학특론 3 credit

(ADVANCED BIOLOGICAL CHEMISTRY)
This subject deals with biomolecules, the principles of organic functional groups, structures of prokaryotic and eucaryotic cells, characterisrics of water, enzymes, various biochemical metabolisms, nucleic acids, genetic information, and protein synthesis. 
유기화학특론 3 credit

(ADVANCED ORGANIC CHEMISTRY)
This course is about advanced organic chemistry. Basic principles, e.g. kinetics, structure, mechanism and stereochemistry are reviewed briefly. Chemical reactions such as pericyclic, photochemical and radical reactions are treated more thoroughly and set into a wider perspective. Organometallic reagents, the formation of carbon-nitrogen bonds, and heterocyclic chemistry are the additional topics of this course. 
IT·에너지공정특론 3 credit

(ADVANCED PROCESS FOR INFORMATION TECHNOLOGY AND ENERGY)
Processes used in the fabrication of display devices, energy and functional materials are treated in this course. Students can learn basic theories and process details used in the display, memory, and energy industries.
IT·에너지소재특론 3 credit

(ADVANCED MATERIALS FOR INFORMATION TECHNOLOGY AND ENERGY)
Fundamental principles of display technology, energy technology, and functional material system used in the fabrication of devices are treated in this course. Practical applications of these organic and inorganic materials in the display technology, memory devices, energy materials, and, optoelectronic devices are covered also to enhance the student's capability as a research and development engineer.
신재생에너지특론 3 credit

(ADVANCED TOPICS IN NEW RENEWABLE ENERGY)
This course covers the fundamental information concerning new and renewable energy technology, including the introduction of new and renewable energy, resources of energy and its supply & demand, fossil fuel and its environmental effect, solar thermal system, hotovoltaics, fuel cell, battery, IGCC and C1 chemistry. The objectives are as follows: (1) Explore the current energy resources and environmental effects. (2) Introduce the new and renewable energy including solar cells and their operation principle.

연료전지특론 3 credit 

(ADVANCED FUEL CELLS)
To enable a sustainable and clean future energy supply, continuous depletion of fossil fuel reserves and environmental issues, associated with the exploitation of these energy resources, promotes the development of automotive, stationary and consumer applications powered by fuel cells. Fuel cells and hydrogen systems are important technologies which may contribute positively to the world energy situation. Already, fuel cells are used commercially in a wide range of applications in products. Other applications will follow in the future. Advanced fuel cells covers advanced aspects, including energy system modelling, heat and mass transfer, control engineering and experimental work. The specialisation also involves different hydrogen and fuel cell related components and energy system aspects. A new laboratory has been built, giving you the possibility of constructing and operating fuel cell-based technologies in real applications.
지역밀착현장실습 3 credit 

(FIELD TRAINING IN CHEMICAL INDUSTRY)
The objective of this class is to provide the students of the Department of Chemical Engineering with the opportunity of applying their knowledge to the problems in the nearby industry of IT and energy. This will help the students in adjusting themselves more properly to the working environment when they are employed.
산업체ECO특강 1 credit 

(SPECIAL SEMINAR BY CEO)
Special seminars by industrial CEO in the field of chemical engineering. Goal of the seminar is to recognize the global trend and industrial needs of chemical engineering.

정보디스플레이공학 3 credit

(ADVANCED INFORMATION DISPLAY ENGINEERING) 
This course introduces engineering and technology used for information displays. The display modules, display electronics and interfaces, human-machine interface design software, optical enhancement films, touch systems, backlights and inverters, projection components, and measurement systems are investigated. 
■ Major Courses

개별연구(1) 3 credit
(INDEPENDENT STUDY (1))
개별연구(2) 3 credit
(INDEPENDENT STUDY (2))
화학공학세미나 1 credit
(CHEMICAL ENGINEERING SEMINAR) 
■ 화학공학전공
(CHEMICAL ENGINEERING AND TECHNOLOGY)
Eco디자인 세미나 3 credit

(ECO-DESIGN SEMINAR)

Seminars of experts in the Eco-design related field. Goal of seminars is to recognize the global trend of environmental regulations and related product design (eco-design).
IT·에너지공정실무 3 credit

(PRACTICE IN IT·ENERGY FABRICATION PROCESS)
Introduction to the practices in IT·Energy fabrication process in the field. Lecture by company experts, site visits and internship will be involved to cultivate industry-oriented IT·Energy process R&D workforce.

IT·에너지공학특강 3 credit
(ADVANCED COURSE FOR INFORMATION TECHNOLOGY AND ENERGY)
This subject covers the technical backgrounds and industrial structure of information technology and energy industry including various renewable energy. This course also covers the principles of organic and inorganic materials in the display technology, memory devices, and energy materials.

IT·에너지소재실무 3 credit
(PRACTICE IN IT·ENERGY MATERIALS)

Introduction to the practices in IT·Energy materials in the field. Lecture by company experts, site visits and internship will be involved to cultivate industry-oriented IT·Energy materials R&D workforce.

LCA 3 credit

(LCA)
LCA(Life Cycle Assessment) is a process to evaluate the environmental burdens associated with a product system, or activity by identifying and quantitatively or qualitatively describing the energy and materials used, and wastes released to the environment, and to assess the impacts of those energy and material uses and releases to environment. The assessment includes the entire life cycle of the product or activity, encompassing extracting and processing raw materials; manufacturing; distribution; use, re-use, maintenance; recycling and final disposal; and all transportations involved. Life-Cycle Assessment in general should be looked upon as a design discipline to be applied at different level.
결정학특론 3 credit

(ACVANCED CRYSTALLOGRAPHY)
Recently, the inorganic materials have been extensively applied to different engineering fields including solar cells, semiconductors, and electronic devices. These consist of the crystallographic lattice structures, leading to quite different electrical, optical, and chemical properties. This course lectures on the crystallographic features in the solids and the resulting physical, chemical properties. Several characterization tools including the XRD and XPS to estimate those are lectured as well.   

고급공정제어   3 credit
(Advanced Process Control)
Modern chemical processes consist of a large number of units and control loops for safe and economic automatic operation. This course deals with basic theory and application of conventional PID controller and advanced process control techniques including process modeling, identification and frequency analysis. High level language Matlab tool which is most widely used in the area of control and modeling is used for finding a best and economic solution for various control problems.
고급공정제어(2) 3 credit
(Advanced Process Control Ⅱ)
In this course, several important advanced control methods are studied for getting insight into state of the art control technologies for more efficient and precise process control. Model predictive control, robust control, adaptive control, discrete control, and statistical process control are dealt with in this course. Computer-aided tool such as Matlab is used for analysis and design of the advanced control system. 

고급유기합성론 3 credit

(ADVANCED ORGANIC SYNTHESIS) 
The objective of the course is to teach MS or Ph D course students how to devise synthetic routes to simple target molecules, in a systematic way. This will involve (i) an introduction to the principles of retrosynthetic analysis, (ii) an overview of some synthetically important reactions, (iii) working through examples of target syntheses, and (iv) solving problems. Emphasis will be placed on selective reactions, including selective functional group manipulation, and selective carbon-carbon bond forming reactions using carbonyl chemistry. 
고분자가공 3 credit

(POLYMER PROCESSING) 
The design and manufacture of polymer products is reviewed, with particular emphasis on material selection and processing technology. The engineering properties of elastomers, thermoplastocs, blends and speciality polymers are discussed in terms of processing characteristics and end-use performance. Industrial processing operations such as extrusion, molding, mixing and film manufacture are presented in detail. The design component of the course requires students to select appropriate materials and processing methods for an engineering application. Examples include medical catheters, engine gaskets, drug capsules and biodegradable packaging. 
고분자구조와물성 3 credit

(POLYMER STRUCTURE AND PHYSICAL PROPERTIES)
The relationship between chemical structure and polymer properties is mainly treated in this course, and the application of the relationship to the polymer industry is also covered.
고분자레올로지 3 credit

(RHEOLOGY OF MACROMOLECULES)
Study of polymer rheology including the theory of non-Newtonian fluid dynamics is covered in this course. In particular, viscoelasticity and flow of polymeric materials are treated in depth. Correlation method of connecting experimental data to experimental equations is also covered. 
고분자물리화학 3 credit

(PHYSICAL CHEMISTRY OF POLYMER)
Polymer exists everywhere including living system. There are natural polymers such as protein and DNA, artificial polymers that is long chain of small units, and colloid that is clusters formed by attractive force between molecules and atoms. Application of the general principle in physical chemistry to these polymers is not adequate. The size, shape and length of the polymers as well as behavior that cannot be explained by the theory of ideal solution will be lectured in this course. 
고분자블렌드와특성 3 credit
(POLYMER BLENDS AND ALLOYS)
Study of thermodynamics, chemistry, physics, properties and engineering in of polymer blend system. The manufacturing of polymer blends, application of polymer blend materials and material properties including thermal and mechanical properties are treated in depth.
고분자열역학 3 credit
(POLYMER THERMODYNAMICS)
The phase equilibria of polymer solutions will be analyzed by the statistical thermodynamics. Sanchez-Lacombe equation of state and Flory equation of state will be derived and used to predict the phase behavior. This class is designed to train students so that they can understand and explain the phase behavior and phase separation of the polymer solutions
고분자특강 3 credit
(SPECIAL TOPICS IN POLYMERS ENGINEERING)
This course treats principles of polymer chemistry, polymerization, physical properties and polymer processes. 
고분자형태학 3 credit

(POLYMER MORPHOLOGY)
The theory and application of SEM, X-ray and TEM in polymer engineering research are covered in this course. In particular, studies on morphology of orientation, polymer blend, theory of crystallization are treated in depth. 
고분자화학특론 3 credit

(ADVANCED POLYMER CHEMISTRY) 

Advanced chemistry of polymers i.e. synthesis, reaction and chemical changes of polymers and relationship between the chemistry and physical-structural properties will be scientifically understood. Theoretical and practical basis for the synthesis, reaction and chemical changes of polymers is also provided with the introduction of specific polymers.
고체화학특론 3 credit
(APPLIED SOLID STATE CHEMISTRY)
In this course an introduction to solid state chemistry with emphasis on crystal structure theory, bonding in solids, physical and thermodynamic properties of solids and solid characterization techniques is covered. The objective of this course is to provide a thorough exposition of solid state chemistry principles and property assessment methods for the analysis of real solid systems.
공업촉매특론 3 credit
(ADVANCED INDUSTRIAL CATALYSIS)
In this course we will discuss the theory of functions of catalyst, presentation of catalyst, composition of special catalyst, analysis method of properties of catalysts reactivity of catalysts etc. We also discuss the analysis of data from catalyst process too. 
공정자동화프로그래밍 3 credit

(PROCESS AUTOMATION PROGRAMING) 
The subject, “process automation programming,” is related with the process automaton with PLC in display processes. In display process there are many electronic pneumatic elements for automation. In this subject automation these element via PLC program will be lectured.
공정최적화 3 credit
(PROCESS OPTIMIZATION)
Most of researches in graduate school of chemical engineering & technology have elements of optimization. So graduate school students should know the optimization principle and they may use optimization techniques for their research processes and tools for optimization of them. They learn line search algorithm, linear programming, non-linear programming and restricted problem solving technologies. They also learn integer, mixed integer problem. They can also learn the modern optimization technologies so called Monte-Carlo type simulated annealing algorithm and genetic algorithm.
공정해석및평가 3 credit

(PROCESS ANALYSIS AND EVALUATION)
Most chemical processes including display processes consist of a huge number of process variables which are correlated with each others in a complex manner and thus very difficult to analyze and evaluate. However, the successful operation and control of the chemical processes mainly depends on how efficiently useful information can be extracted for proper analysis and evaluation. To address this issue, this course studies process monitoring, evaluation, analysis theory and method using multivariate data analysis techniques such as PCA and PLS, and artificial neural network theory. 
광전소자모델링 3 credit

(OPTOELECTRONIC DEVICE MODELING)
In order to improve efficiency, stability, and reliability of optoelectronic device, the structural characteristics and material properties of the device should be considered. Various parameters of optoelectronics device should be understood essentially and the device properties should be simulated by an exact modeling to achieve the aim efficiently from temporal point of view. This course is for the way drawing electro-optical characteristics of the several devices by Mathlab and device simulator tools. Through such simulations, students promote the ability analyzing and designing electro-optical characteristics of the optoelectronic devices. 

광전자재료특론 3 credit

(ADVANCED OPTOELECTRONIC)
Introduction to the materials used in display, LED and photovoltaic devices is covered in this course. Preparation methods, structures, properties, and applications of the materials are treated.

나노광소자특론 3 credit
(ADVANCED COURSE IN NANO OPTICAL DEVICES)
In recent years nanotechnology has become one of the most important and exciting forefront fields in optoelectronic device applications. The aim of this lecture is to introduce the new concepts and the many breakthroughs in nanotechnology and provide a broad coverage and insight into this field. The topic includes optical and electrical properties of individual nanoparticles, carbon nanostructures, bulk nanostructured materials, semiconductor nanostructures, quantum wells, wires, and dots.

무기태양전지소재 3 credit
(INORGANIC PHOTOVOLTAIC MATERIALS)
Solar cells, which are one of promising future generation renewable energy sources, employ various materials.  In particular, this course will cover the operational principles of crystalline Si and compound semiconductor thin film solar cells, and thus will help engineers understand what is required to achieve the low-cost, high-efficient inorganic solar cells.

바이오에너지특론 3 credit
(SPECIAL TOPICS ON BIOENERGY)
This course introduces important topics for renewable energy made available from materials derived from biological sources. Major topics in this course are biomass engineering, genetic engineering, crop engineering, agriculture, and bio-refinery technologies for producing bioethanol, biodiesel and biogas. The social, economic, scientific and technical fields associated with using biological sources for energy will be discussed.

박막태양전지특론 3 credit
(ADVANCED THIN FILM PHOTOVOLTAICS)
This subject is to study the fundamental principle, structures, materials, processes and characterization in thin film solar cells.  First, the conventional thin film solar cells such as a-Si, CdTe and CuInSe2 will be reviewed, and then we will focus on CuInSe2 solar cells to understand the individual layers including substrate, back contact, light absorber, buffer layer, transparent conductor, AR coating and front contact.

반도체화학공정 3 credit

(FUNDAMENTALS OF SEMICONDUCTOR PROCESSING)
Fundamental principles of chemical processes used in the fabrication of integrated circuits are treated in this course. Practical applications of these unit processes, process integration examples in memory devices, and process design examples are covered to enhance the student's capability as a research and development engineer. 
반응공학특강 3 credit

(SPECIAL TOPICS IN CHEMICAL REACTION ENGINEERING) 
The experimental method for obtaining the reaction rate will be suggested by understanding the theory of the reaction kinetics in the various reaction systems like gas phase, liquid phase, catalysis, combustion and polymerization. Also, the basic principles for the design and analysis of the reactor will be discussed on the basis of this experimental process. Especially, the recent trend and various problems will be analyzed and investigated about the basic study and application of the overall reaction engineering. 
반응기해석및설계 3 credit

(CHEMICAL REACTOR ANALYSIS AND DESIGN)
The modeling analysis of the reactor will be discussed with understanding and following the basic theory of the reactor, and the design method for the required process will be searched in this subject.
반응메카니즘특론 3 credit

(ADVANCED REACTION MECHANISM) 
Our understanding of chemical reactions exists at various levels which are mainly defined from detailed knowledge of reaction mechanism. When viewed in terms of the stoiciometric reaction equation, most chemical reactions are complex processes which occur via a sequence of elementary steps and the elucidation of these elementary steps and the identification of a rate determining step constitutes the conventional approach to the problem of mechanism. Mechanistic knowledge of this sort makes an important contribution to reactor design, improvement, and optimization. This course includes the field where the very wide range of useful approaches and techniques is made apparent, even when one is restricted to quasi-steady state conditions. 
방사선화학특론 3 credit

(ADVANCED COURSE ON RADIATION CHEMISTRY)
The subject teaches following contents:
- Understanding the basic principles on the solid, liquid and gas phase reactions with electron beam radiation, and treating their application fields on the basis of these understandings.
- Introducing recent trends on the application fields with electron beam technology, such as environmental control (water and air), polymer modifications (cross-linking, grafting, polymerization), resin curing, etc.  
상평형특론 3 credit

(ADVANCED PHASE EQUILIBRIA)
The principles of phase equilibrium in homogeneous and heterogeneous materials systems and their application to phase diagram; thermodynamics of solutions, stoichiometry and non-stoichiometry compounds; measurements of thermodynamic quantities; calculation and optimization of phase diagram.
생물분리공정 3 credit

(BIO-SEPARATION PROCESS)
Separation of cells, insoluble particles and macromolecules, and various soluble products having different molecule sizes from fermentation broth, including filtration, microfiltration, centrifuge, cell disruption, extraction, adsorption, chromatography, precipitation, ultrafiltration, electrophoresis, crystallization, and drying. 
생물센서공학 3 credit
(BIOSENSOR ENGINEERING)
Principles and applications of enzyme sensor, microbial sensor, immuno-sensor, affinity sensor, and photo biosensor are treated in this course.
생물소재공학 3 credit
(BIOMATERIALS ENGINEERING)

There are various biomaterials in living organisms such as DNA, protein, carbohydrate, and so on. In this class, we will deal with its uses and its application and method such as conjugation and transformation for these biomaterials.

생물화학공학특론 3 credit

(ADVANCED BIOCHEMICAL ENGINEERING) 
This subject deals with introductions of microbiology, biochemistry and molecular biology, reaction kinetics of enzyme and microorganism, analysis of suspended and immobilized microbial bioreactors, operation and control of bioreactors, and sterilization of process fluid. 
스마트IT소재 3 credit

(SMART MATERIALS FOR INFORMATION TECHNOLOGY)
This class deals with concept of developing material that quickly adapt to surrounding environment known as smart material. The goal of class is to understand the principles, properties, preparation methods, and its applications.

스마트그리드특론 3 credit

(ADVANCED SMART GRID SYSTEM)

This lecture is focused on outline of electric power system, basic theory of electric power system, the calculation of electric power system, the calculation of electric power trend, economical operation of electric power system, and the frequency&voltage control of electric power system.

신재생에너지실무 3 credit
(PRACTICE IN RENEWABLE ENERGY)

This course covers the fundamental information concerning new and renewable energy technology, defined as energy that is collected from resources which are naturally replenished on human timescale, such as sunlight, wind, rain, tides, waves, and geothermal heat.

신재생에너지융합설계 3 credit
(CAPSTONE DESIGN FOR RENEWABLE ENERGY)

Aiming at comprehensive knowledge of sustainable and renewable energies (solar light, solar heat, wind, geothermal heat, etc.), contemporary topics will be selected as the course content. Background theories will be covered in-depth, together with the case studies of practiocal applications.
에너지공학특론 3 credit

(ADVANCED ENERGY ENGINEERING) 
This course is intended to present the basic theory associated with the conversion, utilization, and transfer of energy to graduate-level students enrolled in chemical engineering program. Most topics dealing in this course will be focused on fossil-fuel systems. This course also deals with the environmental aspects of energy use, that is, air pollution, global warming, and thermal pollution.
에너지저장소재및시스템 3 credit

(ENERGY STORAGE MATERIALS AND SYSTEMS) 
A rechargeable battery, storage battery, secondary cell, or accumulator is a type of electrical battery which can be charged, discharged into a load, and recharged many times, while a non-rechargeable or primary battery is supplied fully charged, and discarded once discharged. This class treat the formation, fabrication, textures, structures, properties, performances, and technological applications of materials and their devices for energy storage such as Thermal, Electrochemical, Chemical, Electrical, magnetic, and Mechanical Energy Storage.
에너지최적화론 3 credit

(OPTIMIZATION OF ENERGY) 
This course presents IT-based energy management system that can reduce energy consumption in traditional industry using IT service and communication technology. Specifically, it introduces IT-based energy saving technologies in BEMS(Building Energy Management System), optimization of supply chain, smart grid, carbon estimation and management system, and intelligent transportation system. 
연료전지소재특론 3 credit

(ADVANCED FOR FUEL CELL MATERIALS)
The aim of the advanced materials for fuel cells is to provide students with comprehensive and systematic knowledge to support the integration and use of hydrogen, electrotechnical power sources and fuel cells in the energy sector. In particular, the module will focus on the opportunities for using hydrogen, how it is produced and fuel cell technology. The advanced materials for fuel cells provides essential material for the hydrogen economy and fuel cell technology, in particular the opportunities for using hydrogen; the use of hydrogen in a hydrogen economy; hydrogen production / generation, storage and distribution of hydrogen as a fuel; future potential methods for generating hydrogen based on renewable energy or fuels. The module also addresses thermodynamic & kinetic principles of electrochemical power sources and fuel cells, and current fuel cell technologies available.
열및시스템공학 3 credit

(HEAT AND SYSTEM ENGINEERING)
Chemical Process usually generate or consume heat very much. In the chemical process, we need give heat or recover heat frequently. For these reason, there is many heat transfer equipment. In this subject we teach heat transfer equipments including from heat exchanger to thermoelectric devices and also we teach the system how to recover heat efficiently.
유기반응특론 3 credit

(ADVANCED REACTION MECHANISM IN ORGANIC CHEMISTRY)
Concentrating on the most important reactions used for organic synthesis, this class presents the material by reaction type and discusses the planning and execution of multi-step synthesis. Alkylation of nucleophilic carbon intermediates, nucleophilic substitutions, carbon-carbon multiple bonds, the reduction of functional groups, cycloadditions, unimolecular rearrangements, thermal eliminations, reactive intermediates, aromatic substitution reactions, and oxidations are all covered.
유기소재구조및특성 3 credit

(ORGANIC MATERIAL STRUCTURES AND CHARACTERISTICS)
The goal of this course is to teach the molecular-level understanding of electro-and photo-responsive properties of organic molecules, and the establishment of correlation between chemical structures of organic materials and macroscopic properties. This lecture is focused on synthesis and functionality of organic materials based on the quantum mechanics.

유기태양전지소재 3 credit

(ORGANIC SOLAR CELL)
This course is to achieve a knowledge for the electro-optical properties of functional materials of organic photovoltaic devices. The establishment of correlation between  functionality of electro-optical materials and macroscopic properties in devices could be applied to the field for the opto-electronic devices such as the information storage, display technology, and solar cell. 

이동현상특론 3 credit

(ADVANCED TRANSPORT PHENOMENA) 
This course is intended to be an introduction and application to the field of transport phenomena for graduate school students of chemical engineering, Herein we present the subjects of momentum transport, energy transport, and mass transport specified topics of viscous flow, heat conduction, convection, radiation and diffusion will be intensively educated. Students can learn the basic physical principles in the operation chemical processes and they will have the knowledge which they should have as a master or PHD of the chemical engineering field. 
이차전지공학 3 credit

(ADVANCED RECHARGEABLE BATTERY) 
Introduction to electrochemistry: Nernst equation, electrode kinetics, dynamic electrochemistry, the Butler-Volmer and Tafel equations. Kinetically and mass transport controlled electrochemical processes. Mass transport by migration, convection and diffusion. Conductivity. Solid state electrochemistry. Ion conducting and electronically conducting polymers. The electrochemical double layer. Potentiostatic and galvanostatic electrochemical methods including chronoamperometry, coulometry, cyclic voltammetry, chronopotentiometry, ac impedance spectroscopy, spectroelectrochemistry and hydrodynamic methods. Surface confined electrochemical processes. The fundamentals of corrosion. Homogeneous and heterogeneous electrocatalysis. Electrochemical processes coupled to chemical steps. Nanostructured and surface modified electrodes.
자동화시스템공학 3 credit
(AUTOMATION SYSTEM ENGINEERING)
This course treats several core techniques to design a safe process automation system for various kinds of industrial process. Main topic includes safety problems among automation systems, automatic diagnosis technique, and design technique of safe automation system.
저탄소에너지시스템 3 credit
(LOW-CARBON ENERGYSYSTEM)
Carbon-based energy system today has two decisive disadvantages, accelerated depletion of natural energy resources and threatening influences to the global environment. Law-carbon energy system is known as a principal measure to reduce greenhouse gas emissions and thus to stabilize global warming in an appropriate level and to make our future socio-economic system sustainable. 
전기화학에너지특론 3 credit

(ADVANCED PHOTOELECTROCHEMICAL ENERGY MATERIALS) 
Fundamentals on the electrochemistry and photoelectrochemistry will be understood and be discussed with respect to the electrode materials. In addition, the introduction and materials’ requirements in the devise electrochemical and photoelectrochemical cells such as the supercapacitors, the batteries, the fuel cells, the dye-sensitized solaar cells, the quantum dot-sensitized solar cells, the water-splitting cells, etc. will be understood and discussed.
제품친환경성평가 및 실습 3 credit
(ENVIRONMENTAL EFFECT ASSESSMENT OF PRODUCT AND PRACTICE)
A product has negative environmental effect during the production, usage, and end-of-life treatment process. In order to reduce these effects, some factors should be take into consideration in the designing phase like use of energy, choice of material and structure of product.

In this lecture, one product like vacuum cleaner or toaster will be disassembled and BOM of the product will be generated by student. Student will analyze the structure and environmental performance of the product from the generated BOM. Finally student will suggest new idea for the improvement of environmental performance of the product.

차세대나노소재특론 3 credit
(NEXT GENERATION ADVANCED NANOMATERIALS)
This lecture introduces the synthesis and control methods of the nanostructured materials and the students understand those physical, optical, and chemical properties. The measurement techniques for these characteristics are also given. Different fabrication methods for the nanostructured materials such as Sol-gel synthesis, electrochemical synthesis, chemical bath deposition are introduced and the application to the energy devices is lectured as well. 

청정분리공정 3 credit

(CLEAN SEPERATION PROCESSES)
We will review and compare all the separation processes that belong to the one of the most important areas of chemical engineering. This class will help students to acquire clear concepts and knowledge in separation processes and to accomplish on-site applications and to do research and development in the future. Clean technology will be intensified in this class as the environmental problems become more significant.
초임계유체기술특강 3 credit
(Special Topics in Supercritical Fluid Technology)
We teach in this course the properties of supercritical fluids and basic theories of material separation by supercritical fluids. Equibrium of gas-solid in supercritical state and the theories of separation rate also discussed. And the practical application examples for food, industry, pharmacy industry and aromatic material process are also taught to the students.
탄소관리 3 credit
(CARBON MANAGEMENT)
Carbon-based energy system today has two decisive disadvantages, accelerated depletion of energy resources and threatening influences to the global environment. Law-carbon energy system is known as basic alternative method to stabilize global warming in an appropriate level, to prolong resource limit and to make our economic-social system sustainable. Carbon management is aimed to reduce input of carbon-based energy into the industrial and service processes, to develop renewable energy and to use Clean Development Mechanism (CDM) and Emissions Trading (ET) introduced by UNFCCC. This study course covers law-carbon energy technologies and systems and its use in the Flexible Mechanism provided by Kyoto Protocol. The students also are to learn to generate Certified Emission Reduction (CER) and its trading through some practical training projects.

태양전지공학3 credit
(PHOTOVOLTAIC ENGINEERING)
Recently solar cell industry rapidly increased more than 30% per year because of the climate change issues and shortage of crude oil. There are many kinds of solar cell such as crystalline silicone solar cell, thin film solar cell, dye sensitized solar cell (DSSC), organic solar cells, tandom solar cells. The issue is how to reach the Grid Parity of electricity. This course will cover the technical backgrounds and industrial structure of solar cell.

태양전지성능평가특론 3 credit
(ADVANCED SOLAR CELL ANALYSIS)
Based on p-n junction principles, using a real mass-produced photovoltaic cell, how to get the performance parameters including short-circuit current, open-circuit voltage, fill factor, series resistance, parallel resistance, and ideality factor will be studied in this course. Also, the parameters will be correlated with the device design and process variables.

태양전지소자실무3 credit
(PRACTICE IN PHOTOVOLTAIC)
Introduction to the practices in photovoltaic devices in the field is covered in this course. Lecture by company experts, site visits and internship will be involved to cultivate industry-oriented R&D workforce. 

태양전지융합시스템응용 3 credit

(SOLAR HYBRID SYSTEM APPPLICATION)
There are many types of solar cells from crystalline Si solar cell to perovskite organic-metal solar cell. And it’s application also have variety spectrum in actual market. Students can learn about prospects of these solar systems in real market including solar sharing system.
표면공학및박막기술 3 credit

(SURFACE ENGINEERING AND THIN FILM TECHNOLOGY)
Introduction to the surface engineering and thin film technologies used in various industries is covered in this course. Process equipments used in thin film technology are treated with emphasis on process fundamentals and applications. Basics of vacuum and vacuum apparatus are also covered in this course.
화공평형물성론 3 credit

(EQUILIBRIUM PHYSICAL PROPERTIES IN CHEMICAL ENGINEERING) 
This course presents a critical review of various estimation procedures for a limited number of properties of gases and liquids. The critical and other pure component properties, PVT and thermodynamic properties of pure components and mixtures, vapor pressure, phase-change enthalpy, standard enthalpy of formation and standard Gibbs energy of formation, etc. are presented on the basis of thermodynamic phase equilibrium.

화학공정생산관리  3 credit

(PROCUCTION MANAGEMENT IN CHEMICAL PROCESES)
This course includes the general theory of operation management with optimal scheduling, planning and Operation Research. Recent trends of engineering educations are emphasized to provide the economic concept in engineering view point, so this course may gives the basis of economics in chemical engineering process and its education. The course composed with the topics of demand forecasting, inventory control, optimal scheduling, planning, supply chain management, and general operation management theories. The theories about operation research, stochastic optimization method, heuristics method and mathematical programming also will be discussed. The course also provides the case studies which were successfully applied in real industry.

화학공정설계특론  3 credit

(ADVANCED COURSE IN CHEMICAL PROCESS DESIGN)
The course deals with the systematic approach for a basic design and analysis of energy integrated and environment friendly chemical process based on overall principle of chemical engineering. The main issues of the course include the selection and calculation of main design variables as well as process flow sheet synthesis. HYSYS design package is used for getting a practical experience for computer aided process design (CAPD). This course also addresses various topics associated with the basic design techniques such as basic principles of typical chemical devices, economic analysis for process design, process revamping and optimal sizing and specification. The course aims the students to have basic practical design ability as a process design engineer. 
환경촉매특강 3 credit
(SPECIAL TOPICS IN ENVIRONMENTAL CATALYSIS)
This course is offer for graduate student in the field of applied catalysis. Environment friendly catalysis also will be thought in the view point of air, water, and soil pollution. We also discuss homogeneous and non-homogeneous catalysis for review of basic catalysis theory and recent research directions. 
