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a. Brief Course Description:


This course introduces industrial applications of inorganic chemistry. 

b. Course Objectives: 

Students should be able to:

· Describe the theoretical principles of synthesizing solid state materials.

· Explain the factors that determine structure of crystalline solids.
c. Detailed Description:

· Classification of solids, definitions, structure determination. (2 hours)  

· Metallic and molecular crystals:  close-packed structures, alloys, order and disorder, Clathrates (inclusion compounds) (2 hours).  

· Covalent solids; 1-, 2- and 3–dimensional structures; alloys, order an disorder.  Ionic solids; MX, MX2, ABY3 system (4 hours).  

· Factors affecting crystal structure. Stoichiometry, types of bonding, radius ratio effect, ionic and atomic sizes, lattice energies calculation, Born-Harber cycle (4 hours). 

· Defects in solids: for example Schottky and Frankel type defects (2 hours).  

· Thermodynamic basis of defects in solids and stoichiometry (2 hours).  

· Effect of defects on the properties of the crystals: identification energetics of defect formation and diffusion (4 hours).  

· Electronic properties of solids: insulators, semiconductors, and conductors (2 hours). 

· Non-stoichiometric solids:  classification, and thermodynamic treatment of non-stoichiometry (4 hours).  

· Methods of investigation: diffraction, diffusion, electrical, thermodynamic (2 hours).  

· Properties and uses of non-stoichiometric solids (2 hours).

d. Mode of Delivery:  Lectures, modules, assignments and tutorials

Assessment:
Tests and assignments (30%), and final examinations (70%)

