EEW830  Design and synthesis of Energy Materials by the building block approach
Instructor: Prof. Omar M. Yaghi, Graduate School of EEWS

        E-mail: 

Tel:  042-350-1720 /Location: 5th floor in the KI bldg.
        http://eewseng.kaist.ac.kr
Time: Tuesday & Thursday 13:00~14:30, Fall 2011
Location: Rm 101, Creative Learning Building (E11)
Grade: TBA
Textbook (Reference): TBA
Course Description:
This course will present a new area of research concerning building extended chemical structures from molecular building blocks. This process has yielded thousands of new metal-organic frameworks which have shown the highest storage capacities for hydrogen, natural gas, and carbon dioxide. The flexibility with which the metals and the organics can be varied and the crystalline nature of these materials led to their applications in catalysis, gas separations and gas storage. More recently, MOFs capable of performance in medical imaging, as barcodes, and drug transport have been reported. Although this area is currently being investigated by nearly 1,000 research groups around the world from the academic, industry and government sectors, no formal courses as yet been taught to undergraduates and graduates in this new field. In this document, I outline the contents of such a course which we intend to inaugurate in Korea.    
Approximate class schedule:

Week 1: Design of large ad extended structures
Week 2: System for classifying structures and predicting new ones

Week 3: Building Blocks (secondary building units, SBUs)

Week 4: Polyhedra and polygonal molecules and Layered Crystals

Week 5: Network Crystals: Vertex-transitive nets Ⅰ and Ⅱ

Week 6: Vertex transitive nets 3 zeolite-type and related nets 

 Binodal nets Ⅰ: 3-4 coordination

Week 7: Binodal nets Ⅱ: 4-4 coordination & Binodal nets Ⅲ: 3-6 coordination

Week 8: Mid-Term Exam

Week 9: Binodal nets Ⅳ: 4-6 coordination &Binodal nets Ⅴ: higher coordination and some other important structures (clathrates)
Week 10: Synthesis methods and crystallizations

Week 11: X-ray diffraction techniques
Week 12: Characterization of Porosity

Week 13: Gas adsorption and separations

Week 14: Catalysis and impregnation, and Physical Properties

Week 15: Future Prospects

Week 16: Final Exam

