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(b) Determination of heat capacity of the calorimeter and enthalpy of neutralization of 
hydrochloric acid with sodium hydroxide. 
 
(c) Calculation of the enthalpy of ionization of ethanoic acid. 
 
(d) Determination of heat capacity of the calorimeter and integral enthalpy (endothermic and 
exothermic) solution of salts. 
(e) Determination of basicity/proticity of a polyprotic acid by the thermochemical method in 
terms of the changes of temperatures observed in the graph of temperature versus time for 
different additions of a base. Also calculate the enthalpy of neutralization of the first step. 
 
(f) Determination of enthalpy of hydration of copper sulphate. 
 

H. 
 
Any other experiment carried out in the class. 
 
 
Recommended Books 

1. Khosla, B. D.; Garg, V. C. & Gulati, A., Senior Practical Physical Chemistry, R. 
Chand & Co.: New Delhi (2011). 

2. Athawale, V. D. & Mathur, P. Experimental Physical Chemistry New Age 
International: New Delhi (2001). 

 
----------------------------------------------------------------------------------------------------- 

Semester III 
----------------------------------------------------------------------------------------------------- 
 

CHE-HC-3016: INORGANIC CHEMISTRY-II 
(Credits: Theory-04, Lab-02) 
Theory: 60 Lectures 
 
Course Objective: This course starts with the basic principles of metallurgy so as to acquaint 
the students with the application of the redox chemistry they have learnt in the earlier course 
on inorganic chemistry. Concepts of protonic and non-protonic acids and bases are 
introduced for students to appreciate different types of chemical reactions. Periodic behavior 
of s and p block elements related to their electronic structure and their reactivity is included 
to acquaint students with the principles governing their reactivity. This course further intend 
to apprise students about the variety of compounds of the main group elements including 
oxides, hydrides, nitrides, interhalogens, noble gases and inorganic polymers. As part of the 
accompanying lab course, experiments involving iodo- and iodi-metric titrations are included 
for the students to explore other varieties of redox titration. Preparation of simple inorganic 
compounds is introduced to give hands-on experience of inorganic synthesis. 
Learning Outcome: On successful completion of this course students would be able to apply 
theoretical principles of redox chemistry in the understanding of metallurgical processes.  
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Students will be able to identify the variety of s and p block compounds and comprehend their 
preparation, structure, bonding, properties and uses. Experiments in this course will boost 
their quantitative estimation skills and introduce the students to preparative methods in 
inorganic chemistry. 
 
General Principles of Metallurgy 
Chief modes of occurrence of metals based on standard electrode potentials. Ellingham 
diagrams for reduction of metal oxides using carbon and carbon monoxide as reducing agent. 
Electrolytic Reduction, Hydrometallurgy. Methods of purification of metals: Electrolytic 
Kroll process, Parting process, van Arkel-de Boer process and Mond
refining. 
           (6 Lectures) 
 
Acids and Bases 
Brönsted-Lowry concept of acid-base reactions, solvated proton, relative strength of 
acids,types of acid-base reactions, levelling solvents, Lewis acid-base concept, Classification 
of Lewis acids, Hard and Soft Acids and Bases (HSAB) Application of HSAB principle. 

(8 Lectures) 
Chemistry of s and p Block Elements: 
Inert pair effect, Relative stability of different oxidation states, diagonal relationship and 
anomalous behaviour of first member of each group. Allotropy and catenation. Complex 
formation tendency of s and p block elements. 
 
Hydrides and their classification ionic, covalent and interstitial. Basic beryllium acetate and 
nitrate. 
 
Study of the following compounds with emphasis on structure, bonding, preparation, 
properties and uses. Boric acid and borates, boron nitrogen compounds, boranes, carboranes 
and graphitic compounds, silanes, oxides and oxoacids of nitrogen, phosphorus and chlorine. 
Peroxo acids of sulphur, interhalogen compounds, polyhalide ions, pseudohalogens and basic 
properties of halogens. 
           (30 Lectures) 
 
Noble Gases: 
Occurrence and uses, rationalization of inertness of noble gases, Clathrates; preparation and 
properties of XeF2, XeF4 and XeF6; Nature of bonding in noble gas compounds (Valence 
bond treatment and MO treatment for XeF2). Molecular shapes of noble gas compounds 
(VSEPR theory). 

(8 Lectures) 
Inorganic Polymers: 
Types of inorganic polymers, comparison with organic polymers, synthesis, structural aspects 
and applications of silicones and siloxanes. Silicates  clays and zeolites, polyphosphazenes, 
metal-organic framework compounds (MOFs). 
           (8 Lectures) 
Recommended Books: 

1. Lee,  J. D., Concise Inorganic Chemistry, 5th Ed., Oxford University Press, 2008. 
2. Douglas, B.E. and Mc Daniel, D.H., Concepts and Models of Inorganic Chemistry, 3 rd 

Ed. Wiley India, 2006. 
3. Greenwood, N.N. & Earnshaw, A., Chemistry of the Elements, 2nd Ed., Elsevier India, 

2010.  
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4. Cotton, F.A., Wilkinson, G. and Gaus, P. L., Basic Inorganic Chemistry, 3rd Ed., 
Wiley, 2007. 

5. Cotton, F.A. & Wilkinson, G, Advanced Inorganic Chemistry. 6th Ed., Wiley-VCH, 
2007. 

6. Miessler, G. L. & Tarr, D. A., Inorganic Chemistry 4th Ed., Pearson, 2010. 
7. Weller, M., Armstrong, F.,  Rourke, J. & Overton, T., Inorganic Chemistry 6th  Ed. 

2015. 
 
----------------------------------------------------------------------------------------------------------- 

LAB 

60 Lectures 
 
(A) Iodo / Iodimetric Titrations 

(i) Estimation of Cu(II) and K2Cr2O7 using sodium thiosulphate solution 
(Iodimetrically). 
(ii) Estimation of (i) arsenite and (ii) antimony in tartar-emetic iodimetrically 
(iii) Estimation of available chlorine in bleaching powder iodometrically. 

 
(B) Inorganic preparations 
 
(i) Cuprous Chloride, CuCl 
 
(ii) Preparation of manganese(III) phosphate, MnPO4.H2O 
 
(iii) Preparation of aluminium potassium sulphate KAl(SO4)2.12H2O (Potash alum) or 
Chrome alum. 
 
Recommended Books: 

1. Mendham, J. et al.: Vogel's Text Book of Quantitative Chemical Analysis ; 6th Ed. 
Pearson Education, 2009. 

2. Marr, G. and Rockett, R.W. Practical Inorganic Chemistry, Van Nostrand 
Reinhold. 1972. 

----------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------- 

CHE-HC-3026: ORGANIC CHEMISTRY-II 
(Credits: Theory-04, Practicals-02) 
Theory: 60 Lectures 
 
Course Objectives: This course is intended to apprise students about different classes of 
organic compounds, including halogenated hydrocarbons, alcohols, phenols, epoxides, 
carbonyl compounds and carboxylic and sulfonic acids. 

Students are expected to learn and differentiate between various organic functional groups; 
explain, analyze and design transformations between different functional groups. 

Learning Outcome: Students will be able to describe and classify organic compounds in 
terms of their functional groups and reactivity. 
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