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a. Brief Course Description

The course will be restricted to the behavior of ions in aqueous solutions, leaving ions in solid state to crystal chemistry and/or solid-state chemistry. The concepts of activities and activity coefficients covered under electrolytes and electrochemical cells at equilibrium will be enhanced. 

b. Course Objectives

At the end of the course, the student is expected to:

· Review electrolytic conductance, leaving to the ion-atmosphere theory and activity

· Formulate and determine thermodynamic equilibrium constants such as ionization and solubility constants

· Explain reversible electrodes and electrochemical cells

· Relate reversible electrodes and electrochemical cells the determination of ΔG, Kith etc.

c. Detailed Course Description. (30 hrs)

· Ionization, dissociation, ion-pairing. Electrolytic conductance: review of definitions and methods of measurements (2 hours). 

· Dependence of molar conductance on concentrations, degree of dissociation and solvent. Work of Arrhenius and Kolhrausch (2 hours).

· Ionic atmosphere theory. Activity coefficient. Debye-Huckel and Onsaga equations and their limitations (3 hours).

· Transport numbers: Methods of measurements, significance (2 hours).
· Analytical uses of conductance measurements (2 hours).

· Ionic equilibria in solution: use of activities in the formulation of dissociation and hydrolysis constants, ionic product of water, solubility product (3 hours).

· Determination of these by conductance methods (2 hours). 

· Buffer solutions. Indicators and their use in pH measurements (2 hours).

· Electrochemical cells: review of concepts and definitions, the Nernst equations. Standard electrode potential (2 hours).

· Types of reversible half-cells. The hydrogen electrode and other reference electrodes. Cell e.m.f sign convention (2 hours).
· Examples of cells of thermodynamic interest, with and without liquid junction. Concentration cells (2 hours). 

· Determination of activity coefficients, transport numbers, dissociation constants, ΔG, ΔH, from e.m.f measurements (2 hours).

· Determination of pH using electrodes (2 hours)
· Ion-selective electrode, Redox electrodes, potentiometric titrations (2 hours).

d. Mode of Delivery:  Lectures, tutorials and assignments 

Assessment: Tests and assignments (30%), Examination (70%)

