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Module I
Conductance
Arrhenius theory of electrolytic dissociation. Conductivity, equivalent and molar conductivity and their
variation with dilution for weak and strong electrolytes. Molar conductivity at infinite dilution. Kohlrausch law
of independent migration of ions. Debye-Hückel-Onsager equation, Wien effect, Debye-Falkenhagen
effect, Walden’s rules.

Ionic velocities, mobilities and their determinations, transference numbers and their relation to ionic
mobilities, determination of transference numbers using Hittorf and Moving Boundary methods.
Applications of conductance measurement: (i) degree of dissociation of weak electrolytes, (ii) ionic product
of water (iii) solubility and solubility product of sparingly soluble salts, (iv) conductometric titrations, and (v)
hydrolysis constants of salts.
Module II
Electrochemistry
Quantitative aspects of Faraday’s laws of electrolysis, rules of oxidation/reduction of ions based on half-cell
potentials, applications of electrolysis in metallurgy and industry.

Chemical cells, reversible and irreversible cells with examples. Electromotive force of a cell and its
measurement, Nernst equation; Standard electrode (reduction) potential and its application to different
kinds of half-cells. Application of EMF measurements in determining

(i) free energy, enthalpy and entropy of a cell reaction, (ii) equilibrium constants, and (iii) pH values, using
hydrogen, quinone-hydroquinone, glass and SbO/Sb2O3 electrodes. Concentration cells with and without
transference, liquid junction potential; determination of activity coefficients and transference numbers.
Qualitative discussion of potentiometric titrations (acid-base, redox, precipitation).
Module III
Photochemistry
Characteristics of electromagnetic radiation, Lambert-Beer’s law and its limitations, physical significance of
absorption coefficients. Laws, of photochemistry, quantum yield, actinometry, examples of low and high
quantum yields, photochemical equilibrium and the differential rate of photochemical reactions,
photosensitised reactions, quenching. Role of photochemical reactions in biochemical processes,
photostationary states, chemiluminescence
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