Course No: PGCHM17C203

Title: Physical Chemistry (04 Credits) 11
Max. Marks: 100 Siaiion: 64 Cony Ct hoyy,
Continuous Assessment. 20 Marks tind Term Exam: g Mars
Unit-I  Quantum Chemistry (16 Contact hourg)

General theory of angular momentum. Eigen functions and Eigen values of angular MOmep
In

operators. Ladder operators. Spin angular momentum, antisymmetry and Pay]j's princiy
S prificip,

Wave functions of poly-electron atoms, Slater determinant. Atomic term sympols

| !r tem]

separation of pn and dn configurations, spin-orbit coupling, Zeeman splitting.

Approximation methods: The Variation theorem, linear variation principle, application 1
) \

tvdrogen atom and helium atom. Perturbation generate §
erate §



{on - 10N interactions: Debye - Huckel theory of ion - ion interactions. Verification of Debye -

Huckel limiting law. Activity, coefficients at moderate ,concentrations and higher

concentrations. Activily coefficients as a function of ion-ion and ion-solvent interactions. Mean

activity coefficients.

Debye-Huckel-Onsager conductance equation and brief idea of its extension. Metal-electrolyte
electrified Interface, concept of surface excess, thermodynamics of electrified interface.

Lippman equation, electrocapillary curves. Methods for determination of surface excess.

Unit-IV Electrochemistry-11 (16 Contact hours)

Structural models of metal-electrolyte interface: Helmholtz-Perrin, Gouy-Chapman and

Stern models, recent advances. Semiconductor electrodes: Structure of semiconductor/

L

electrolyte interface

Theories of Heterogeneous Electron Traisfer: Elcctron ransfer at electrificd interface at and
away from eguilibrium. Butller- Volmer equation, low and high field approximaiions,

significance of transfer coefficient.

Books Recommended:
. Physical Chemistry; P. W. Atkins: [LLBS; Oxford; 1997.
I’hysical Chemistry- A Molecular Approach; D. A. McQuarie & J. D. S1mot:

University Science Books; 1997.

3. Introduction to Quantum chemistry; A. K. Chandra; Tata McGraw Hill; 1997.
4, Quantum Chemistry; Ira. N. Levine; Prentice Hall; 2000,
. Quantum Chemistry; Prasad; New Age Publishers; 2000.
0. An Introduction to Statistical Thermodynamics; Robert P. H. Gasser and W.
Graham Richards; World Scientific Publishing Co.; 1995.
1. Statistical Thermodynamics; M. C. Gupta; New Age International; 1993.
8. Statistical Mechanics; Agarwal, Eisner; Wiley: 1991.
| 2 Introduction to Statistical Thermodynamics; Chandler; OUP: 1987,
10, An introduction to Statistical Thermodynamics: Hill; Addison-Wesley; 1987.

| |1, An Introduction to Aqueous Electrolyte Solutions, Margaret Robson Wright, ﬂ
Wiley, 2007. mwﬂé
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12. Modern Electrochemistry 1, 2A, 2nd Edition, J. O°'M. Bokris and A Regg, §

K luwer Academic/Plenum Publishers, New York.

13 Electrochemical methods, Fundamentals and Methods; A.J. Bard, LR 1

aulkne,
Wiley; 1980.
14, Physical Electrochemistry- Fundamentals, Techniques and Applicationg; Eli
Gileadi; Wiley-VCH,; 201 1.
5y, Electrochemistry; 2nd Edition; Carl H. Hamann, Andrew Hammett Wol

Vielstich; Wiley-VCH.




