DEVI AHILYA VISHWAVIDYALAYA, INDORE
M.Se. CHEMISTRY (SEMESTER — I1)

Paper No. : HI (Code- MCH-408)
Compulsory /Optional : Compulsory
Max. Marks 100

Paper — 111 : Physical Chemistry

Unit — 1 Chemical Dynamics

Methods of determining rate laws, collision theory of reaction rates, steric factor,
activated complex theory, Arrhenius equation and the activated complex theory; ionic
reactions, kinetic salt effects, steady state kinetics, kinetic and thermodynamic control of
reactions, treatment of unimolecular reactions. Dynamic chain (hydrogen-bromine
reaction, pyrolysis of acetaldehyde, decomposition of ethane), photochemical (hydrogen-
bromine and hydrogen-chlorine reactions) and homogenous catalysis, kinetics of enzyme
reactions, general features of fast reactions, study of fast reactions by flow method,
relaxation method, flash photolysis and the nuclear magnetic resonance method,
dynamics of unimolecular reactions (Lindemann Hinshelwood and Rice-Ramsperger-
Kassel- Marcus (RRKM) theories for unimolecular reactions).

Unit — 11 Surface Chemistry

Adsorption

Surface tension, capillary action, pressure difference across curved surface (Laplace
equation), vapour pressure of droplets (Kelvin equation), Gibbs adsorption isotherm,
estimation of surface area (BET equation), Surface films on liquids (Electro-kinetic
phenomenon).

Micelles

Surface active agents, classification of surface active agents, micellization, hydrophobic
interaction, critical micellar concentration (CMC), factors affecting the CMC of
surfactants, counter ion binding to micelles, thermodynamics of micellization-phase
separation and mass action models, solublization, micro emulsion, reverse micelles.

Unit =111 | Macromolecules

Polymer-definition, types of polymers, electrically conducting, fire resistant, liquid
crystal polymers, kinetics of polymerization, mechanism of polymerization. Molecular
mass, number and mass average molecular mass, molecular mass determination
(Osmometry, viscometry, diffusion and light scattering methods, sedimentation), chain
configuration of macromolecules, calculation of average dimension of various chain
structures. o
Unit — IV Non-Equilibrium Thermodynamics o w e g4 T
Thermodynamic criteria for non-equilibrium states, entropy production and entropy
flow, entropy balance equations for different irreversible processes (e.g., heat flow,
chemical reaction etc.) transformations of the generalized fluxes and forces, non
equilibrium stationary states, phenomenological equations, microscopic reversibility and
Onsager's reciprocity relations, electrokinetic phenomena, diffusion, electric conduction.

( ?7“ ) .
a4 ( " ! = 0 W 19
Slahmeen (N Sheorl @ﬂm

2 Q14 -J,_O,-'Lé)fé» Q'g\d)b (;%\
(YA 6. 7 N
T, g, O 8 By




@ectrochemistry

Electrochemistry of solutions. Debye-Huckel-Onsager treatment and its extension, ion
solvent interactions. Debye-Huckel-Jerum mode. Thermodynamics of electrified
interface equations. Derivation of electro capillarity, Lippmann equations (surface

excess), methods of determination. Structure of electrified interfaces. Overpotentials,
exchange current density, derivation of Butler Volmer equation, Tafel plot. Quantum
aspects of charge transfer at electrodes-solution interfaces, quantization of charge
transfer, tunneling. Semiconductor interfaces-theory of double layer at semiconductor,
electrolyte solution interfaces, structure of double layer interfaces. Effect of light at
semiconductor solution interface. Polarography theory, llkovic equation; half wave
potential and its significance.

Books Suggested :

Physical Chemistry, P.W. Atkins, ELBS.

Introduction to Quantum Chemistry, A.K. Chandra, Tata Mc Graw Hill.

Quantum Chemistry, Ira N. Levine, Prentice Hall.

Coulson's Valence, R.Mc Ween y, ELBS.

(Chemical Kinetics. K.J. Laidler, McGraw-Hill.

6. Kinetics & Mechanism of Chemical Transformation J.Rajaraman & J. Kuriacose, Mc Millan.
7. Micelles, Theoretical and Applied Aspects, V. MOraoi, Plenum.

8. Modern Electrochemistry Vol. 1 and Vol. 11 J.O.M. Bockris and A.K.N. Reddy, Planum.

9. Introduction to Polymer Science,V.R.Gowarikar,N.V.Vishwanathan and J.Sridhar,Wiley Eastern.
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