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COURSE OBJECTIVES 

Ø To develop the knowledge about fundamentals of electrolytic conduction. 
Ø To provide the concept of how conductance measurements can be used to measure parameters such as solubility product, ionic 

product, dissociation constants. Etc. 
Ø To understand conceptally the different theories/models of electrolytic conductance. 
Ø To provide the knowledge about the electrode potential and electode kinetics. 
Ø To understand the application of the above in electrochemical energy devices. 

UNIT 1  ELECTROLYTIC CONDUCTION-I             14 Hrs. 
Electrolytic conduction: Arrhenius theory of electrolytic dissociation; Ion conductance; conductance and measurement of conductance, cell 
constant, specific, molar and equivalent conductance; variation of specific and equivalent conductance with dilution for strong and weak 
electrolytes; Kohlrausch’s law of independent migration of ions; Equivalent and molar conductance at infinite dilution and determination for 
strong and weak electrolytes; Application of conductance measurements (degree of dissociation and dissociation constants of weak 
electrolytes, determination of solubility product, ionic product of water; conductometric titrations-acid base titration and precipitation 
titrations. 
UNIT 2 ELECTROLYTIC CONDUCTION-II              14Hrs. 
Migration of ions: Transference number; Principle and experimental determination of transport number by Hittorf’s and moving boundary 
methods; transference number and ionic mobility; Debye-Huckel theory of Ion atmosphere (qualitative)-Walden rule, asymmetric effect and 
electrophoretic effect; Wien effect, Debye-Falkenhagen effect; activities in electrolytic solutions, ionic strength; Debye-Huckel theory of 
dilute solutions and of concentrated solution. 
UNIT 3 ELECTRODE POTENTIAL AND ELECTRODE KINETICS                                                                                                              14Hrs.                                                                                                              
Reversible and irreversible cells; measurements of EMF of cells, Electrode potential Nernst equation; applications of Nernst equation in 
estimating thermodynamic properties, spontaneity of cell reaction; Electrochemical series – Latimer and Frost diagrams, Types of single 
electrodes; EMF and electrode potentials, Liquid Junction Potentials and concentration cells; some applications of EMF measurements,  
Significance of Overpotential― Activation, Ohmic and diffusion overpotentials, Hydrogen evolution reaction. 
UNIT 4 ELECTROCHEMICAL ENERGY SYSTEMS AND INTERFACES                                                                                                   14Hrs. 
Energy storage devices – batteries and fuel cells, Electrochemical Supercapacitors, electrical double layer –Lippmann equation and modern 
electrical double layer theory, Adsorption of ions and dipoles. 

     56 Hrs. 
COURSE OUTCOMES 
On completion of the course, student will be able to 
CO1– Apply knowledge of electrolytic conductance to quantify/measure equivalent conductance. 
CO2– Translate theoretical knowledge to measure chemical parameters such as solubility product, ionic product and dissociation constants. 
CO3– Apply theoretical knowledge to quantify migration of ions in electrolytes. 
CO4– Calculate thermodynamic parameters such as enthalpy, entropy etc. from electrode potential values . 
CO5– Set up experiments to apply EMF measurements for determining activity coefficient, conduct potentiometric titration and, understand complexation 
processes.   
CO6– Conceptualize the role of electrode potential and electrode kintecis in energy storage devices. 
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1. Rakshit, P.C., Physical Chemistry, Sarat Book House. 
2. Atkins, P. W. and Paula J de Atkins, Physical chemistry, Oxford University Press. 
3. Castellan, G. W. Physical Chemistry, Narosa. 
4. Maron, S. and Prutton, Physical Chemistry. 
5. Glasstone, S. and Lewis, G. N. Elements of Physical Chemistry. 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks: 100 Exam Duration: 3 Hrs 
Part A/Question: 3 Questions from each unit, each carrying 3 marks 36 Marks 
Part B/Question: 2 Questions from each unit, each carrying 8 marks 64 Marks 

 



 


