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Programme 

code: 

M.Sc. Programme Title : Master of Chemistry 

Course Code: 18PCY101 Inorganic Chemistry -I Batch : 2018-2020 

Semester I 

Hrs/Week: 5 Total Hrs: 65 Credits: 5 

 

Course Objective 

 To have knowledge about the principles of solid state chemistry, acid base concepts 

and inorganic chains, rings and clusters. 

 To introduce principles of nuclear model, modes of decay and detection, measurement 

of radio activity, nuclear reactors and applications. 

Course Outcomes (CO) 

K1 CO1 To remember the introduction to crystal systems, acids and bases and nuclear 

chemistry. 

K2 CO2 To understand the electrical properties of solid state, to comprehend different 

concepts of acids and bases, To deduce the apprehend radioactive and 

counter techniques 

K3 CO3 To implement the applications of non-aqueous solvents in reactions. 

K4 CO4 To analyze coordination number, radius ratio and structure of ionic crystals. 

To evaluate n/p ratio, binding energy and Q-value of nuclear reactions. 

 

Unit-1 

Solid state          13Hrs 

        Close packing of spheres - packing efficiency - hexagonal close packed (hcp) and cubic 

close packed (ccp) structures - coordination number - tetrahedral and octahedral holes -  

limiting radius ratio rule. Study of structures of rutile, fluorite, antifluorite, zinc blende, 

wurtzite, perovskite, ilmenite and spinels. 

        Metallic state - free electron theory and band theory - point defects in solids - Schottky 

and Frenkel defects - dislocations. Electrical properties of solids - insulators - intrinsic 

semiconductors - impurity semiconductors (n and P type) - super conductivity - Meissner 

effect - BCS (cooper pair) theory. 

Unit-2 

Modern concepts of Acids and bases      13Hrs 

Arrehenius concept - Bronsted-Lowry concept -  levelling solvents - solvent system 

concept- Lux-flood concept -  Cady-Elsey concept -  Lewis concept - Usanovich concept -  

HSAB principle - Pearson concept – Theories of Hardness and Softness – Acid and base 

strength of HSAB, limitations and applictaions of HSAB. 
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          Non aqueous solvents – Levelling effect of the solvent - classification of solvents, 

characteristic properties of ionizing solvents - liquid ammonia, liquid HF,  liquid N2O4,  

liquid SO2 and oxyhalide solvents.        

Unit-3           13Hrs 

Chains – catenation, heterocatenation,  isopolyanions, heteropolyanions (explanation with 

examples). 

Cages –Structure and bonding of phosphorous compounds, boranes, carboranes and 

metallocene carboranes.  

Metal clusters - Structure and bonding of dinuclear, trinuclear, tetra nuclear and hexa 

nuclear clusters - polyatomic zintl anions and cations - chevral phases - fullerenes and their 

applications. 

Rings - borazines -  phosphonitrilic compounds- sulphur - nitrogen ring compounds (S4N4). 

Unit-4 

Nuclear Chemistry          13Hrs 

        Stability of nuclei - packing fraction - even - odd nature of nucleons - n/p ratio - nuclear 

potential - binding energy and exchange forces - shell model and liquid drop model. 

Radioactive decay and equilibrium. 

 

Nuclear Reactions           

Q – value, coulombic barrier – nuclear cross section – different types of nuclear 

reactions projectile capture – particle emission, spallation, fission and fusion – Product 

distributions – theories of fission, use of fission products, fissile and fertile isotopes- U-238, 

U-235, Pu-239, Th-232 – Stellar energy. 

 

Unit-5                13Hrs 

Radio Isotopes: Applications – isotopes as tracers – neutron activation analysis and isotopic 

dilution analysis – uses in structure and mechanistic studies – carbon dating - Hot-atom 

chemistry-Safety measures- Disposal of nuclear waste. 

 Radioactive techniques - tracer technique, neutron activation analysis, Particle acceleration.  

Counting techniques - linear accelerator - cyclotron and synchrotron - betatron - G.M   

counter - proportional and scintillation counters. 

*Italicized texts are for self study 

 

Power point Presentations, Group discussions, Seminar, Quiz, Assignment, Experience 

Discussion, Brain storming activity and Case study. 

 

Power Point Presentation: Solid state 

Seminar: Concepts of acids and bases 

Assignment:  Applications of Radio isotopes. 
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Books for Study: 

1. B. R. Puri, L. R. Sharma and Madan S. Pathania (2006). Principles of Inorganic 

Chemistry. 41st edition. Vishal Publishing Co. 

2. Gurdeep Raj. (2014). Advanced Inorganic Chemistry. 12th Edition. Geol Publishing 

House 

3. Madan. R.D. (2011). Advanced Inorganic Chemistry. 3rd Edition. S. Chand & 

company, New Delhi.     

4. Arnikar, H.J. (2000). Essentials of Nuclear Chemistry. 4th Edition. New Age 

International 

Books for Reference: 

1. Keith F. Purcell, John. C. Kotz. (1980). Inorganic chemistry, Holt- Saunders 

International Editions 

2. James E. Huheey. (1997). Inorganic chemistry Principles of structure and reactivity, 

4th Edition. Pearson India Limited. 

3. F. A. Cotton and G. Wilkinson. (2014). Advanced Inorganic Chemistry. 6th edition. 

Wiley & Sons. 
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