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UNIT-I 10 h
Nuclear Magnetic Resonance Spectroscopy
Nuclear spin, Principles of NMR - Classical and Quantum Mechanical methods, Magnetic

moment and Spin angular momentum. Larmour Frequency. Instrumentation. Relaxation -

spin-spin & spin lattice relaxation. Shielding constants, Chemical shifts, Shielding and

Deshielding mechanism - Factors influencing Chemical shift. Spin-Spin interactions - AX,
AX2 and AB types. Vicinal, Geminal and Long range coupling - Factors influencing coupling

constants.

UNIT -1l
Spin decoupling, Spin tickling, Deuterium exchange, Chemical shift reagents and Nuclear
Overhauser effect. Applications in Medical diagnostics, Reaction kinetics and mechanically

induced dynamic nuclear polarization. FT NMR and its advantages.

UNIT-III

UV & Visible Spectroscopy

Electronic spectra of diatomic molecules. The Born-oppenheimer approximation. Vibrational
coarse structure: Bond association and Bond sequence. Intensity of Vibrational - electronic
spectra: The Franck-Condon principle. Rotational fine structure of electronic vibration
transitions. Electronic structure of diatomic molecules.

Types of transitions, Chromophores, Conjugated dienes, trienes and polyenes, unsaturated

carbonyl compounds — Woodward-Fieser rules.




UNIT-IV 5h
Electronic spectra of polyatomic molecules. Chemical analysis by Electronic Spectroscopy —
Beer- Lambert’s Law. Deviation from Beer’s law. Quantitative determination of metal ions
(Mn+2, Fe+2, NO2-, Pb+2). Simultaneous determination of Chromium and Manganese in a

mixture.

UNIT-V

Electron Spin Resonance Spectroscopy

Basic Principles, Theory of ESR, Comparison of NMR & ESR. Instrumentation, Factors
affecting the ‘g’ value, determination of ‘g’ value. Isotropic and Anisotropic constants. Splitting
hyper fine splitting coupling constants. Line width, Zero field splitting and Kramer degeneracy.
Crystal field splitting, Crystal field effects.

Applications:- Detection of free radicals - ESR spectra of Methyl radical (CH3*), Benzene

anion (C6H6-), Isoquinine, [Cu(H20)6]+2 and [Fe(CN)5NO]-3
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