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Module -I 
Ionic equilibria: 
Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of ionization, 
ionization constant and ionic product of water. Ionization of weak acids and bases, pH scale, common 
ion effect; dissociation constants of mono-, di-and triprotic acids (exact treatment). 
Salt hydrolysis-calculation of hydrolysis constant, degree of hydrolysis and pH for different salts. Buffer 
solutions; derivation of Henderson equation and its applications; buffer capacity, buffer range, buffer 
action and applications of buffers in analytical chemistry and biochemical processes in the human body. 
Solubility and solubility product of sparingly soluble salts – applications of solubility product principle. 
Qualitative treatment of acid – base titration curves (calculation of pH at various stages). Theory of acid–
base indicators; selection of indicators and their limitations. 
Multistage equilibria in polyelectrolyte systems; hydrolysis and hydrolysis constants. 
 
Module -II 
Solutions and Colligative Properties: 
Dilute solutions; lowering of vapour pressure, Raoult’s and Henry’s Laws and their applications. Excess 
thermodynamic functions. 
Thermodynamic derivation using chemical potential to derive relations between the four colligative 
properties [(i) relative lowering of vapour pressure, (ii) elevation of boiling point, (iii) Depression of freezing 
point, (iv) osmotic pressure] and amount of solute. Applications in calculating molar masses of normal, 
dissociated and associated solutes in solution. 
 
Module -III 
Phase Equilibria: 
Concept of phases, components and degrees of freedom, derivation of Gibbs Phase Rule for nonreactive 
and reactive systems; Clausius-Clapeyron equation and its applications to solid-liquid, liquid-vapour and 
solid-vapour equilibria, phase diagram for one component systems, with applications. 
Phase diagrams for systems of solid-liquid equilibria involving eutectic, congruent and incongruent 
melting points, solid solutions. 
Three component systems, water-chloroform-acetic acid system, triangular plots. 
Binary solutions: Gibbs-Duhem-Margules equation, its derivation and applications to fractional distillation 
of binary miscible liquids (ideal and nonideal), azeotropes, lever rule, partial miscibility of liquids, CST, 
miscible pairs, steam distillation. 
Nernst distribution law: its derivation and applications. 
Selected Text / Reference Books: 
 
1. Peter Atkins & Julio De Paula, Physical Chemistry 10th Ed., Oxford University Press (2014).  
2. Castellan, G. W. Physical Chemistry, 4th Ed., Narosa (2004).  
3. McQuarrie, D. A. & Simon, J. D., Molecular Thermodynamics, Viva Books Pvt. Ltd.: New Delhi 
(2004).  
4. Engel, T. & Reid, P. Physical Chemistry 3rd Ed., Prentice-Hall (2012).  
5. Assael, M. J.; Goodwin, A. R. H.; Stamatoudis, M.; Wakeham, W. A. & Will, S.  
Commonly Asked Questions in Thermodynamics. CRC Press: NY (2011).  
6. Zundhal, S.S. Chemistry concepts and applications Cengage India (2011).  
7. Ball, D. W. Physical Chemistry Cengage India (2012).  
8. Mortimer, R. G. Physical Chemistry 3rd Ed., Elsevier: NOIDA, UP (2009).  
9. Levine, I. N. Physical Chemistry 6th Ed., Tata McGraw-Hill (2011).  


