
CH 403: PHYSICAL CHEMISTRY I (3-1-0: 4) 
 

Equilibrium thermodynamics 

Entropy changes in reversible processes; Maxwell’s relations, thermodynamic equations of state, variation of 

entropy with temperature and pressure; Gibbs–Helmholtz equation, criterion of equilibrium, temperature and 

pressure dependence of equilibrium constant; Vant Hoff equation, Clausius–Clapeyron equation.  

Partial molar quantities and their determination; Chemical potential and its variation with temperature and 

pressure; Gibbs–Duhem equation, Concept of fugacity and its determination, ideal solution and non-ideal 

solutions, activity coefficients and their determination, thermodynamic treatment of solutions; Nernst heat 

theorem, third law of thermodynamics, residual entropy, free energy and entropy of mixing. 

 

Non-equilibrium thermodynamics 

Basic concept of non-equilibrium thermodynamics-postulates and methodologies; entropy production in 

irreversible processes. Linear laws and phenomenological relation: Onsagar reciprocal relation, microscopic 

reversibility. Irreversible thermodynamics applied to biological systems – examples – sodium potassium pump, 

glucose transport, application to thermoelectric effects: Seebeck, Peltier and Thompson effect. 

 

Phase diagrams 

Thermodynamic criteria of phase equilibrium, Gibbs phase rule-derivation-applications to two and three 

component systems– Graphical representation. 

 

Colligative properties  

Thermodynamic derivations of the four colligative properties (relative lowering of vapour pressure, elevation of 

boiling point, depression of freezing point and osmotic pressure) using the concept of chemical potential. 

Applications in calculating the molar masses of normal, dissociated and associated solutes in solution. 

 

Introduction to Group Theory 

Symmetry elements and symmetry operations, symmetry point groups. Representations of a group, the great 

orthogonality theorem and its consequences, character tables, representation for cyclic groups, direct product, 

reducible and irreducible representations. 
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