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Unit – I :   (EXAMINATION)
(a) UV-Visible Spectroscopy: Introduction to UV-Visible spectroscopy, deviation from

Beer’s law; Instrumentation- single and double beam spectrophotometers, sources of radiation, filters and monochromators, sample cells, detectors. Principle of    diode   array spectrophotometers, Principle of UV-visible diffuse reflectance spectrophotometer, spectrophotomeric titrations,  applications- general precautions in colorimetric determinations, colorimetric determination of  Fe2+, Fe3+, Al3+, NH4+, Cr6+, Co3+, Cu2+, Ni2+, NO2-and PO43- using suitable reagents, simultaneous determinations of dichromate and permanganate in a mixture,  determinations of aromatic primary amines, riboflavin and paracetamol.
(b) Spectrofluorimetry: Theory of fluorescence, and phosphorescence, types of fluorescence, factors affecting fluorescence intensity, relationship between fluorescence intensity and concentration; Quenching of fluorescence and types of Quenching, Instrumentation, advantages and limitations of fluorimetry. Applications-determination of Al3+, chromium salts, Li+, fluorescence, thiamin (B1) and riboflavin (B12), nicotinamide and methyl dopa.

Unit – II :  (EXAMINATION)
(a)     
Infrared Spectroscopy: Introduction to Infrared Spectroscopy, characteristic frequencies of organic compounds, instrumentation – IR sources, sample cells, sample preparations techniques, detectors; dispersive IR spectrophotometer, Non-dispersive IR spectrophotometer for analysis of CO and other organic compounds, principle of FTIR spectrometer, Attenuated Total Reflection (ATR) IR. Qualitative and quantitative analysis with reference to petroleum industry and polymer industry, Identification of drug substances and identification of impurities in a drug sample.
(b)
Raman Spectroscopy: Theory, instrumentation, sample handling, instrumentation, Raman spectra of HCN,CO, CO2, N2O, H2O and quantitative analysis.
Unit – III :   (EXAMINATION)
(a) NMR Spectroscopy: Introduction to NMR spectroscopy-resonance condition,  nuclei with quadruple moments, relaxation process and causes for relaxation process (Magnetic dipole-dipole interactions, paramagnetic relaxation, chemical shift anisotropy, quadruple relaxation, scalar relaxation and spin rotation relaxation), chemical  shift, factors affecting chemical shift, shielding, spin-spin splitting, mechanism for spin-spin coupling, factors affecting the germinal and vicinal coupling, NMR Instrumentation, sample preparations, FT NMR, Solid state magic angle NMR; spin-decoupling experiments-double resonance, off-resonance, spin tickling, nuclear over house effect and shift reagents; NMR of other than proton-13C, 15N, 19F, 31P, and 11B. Variable temperature NMR experiment for fast chemical reactions and fluxional molecules.
(b) ESR Spectroscopy: principle, g value, hyper fine splitting, qualitative analysis, Kramer’s degeneracy, fine splitting, instrumentation, introduction to double resonance technique, difference between ESR and NMR spectra, ESR spectra of free radicals and other analytical applications.
Unit – IV: (ASSIGNMENT)
(a)
 Mass Spectroscopy: Principle, types of peaks observed, resolution, Instrumentation-sample inlet systems (batch inlet, direct probe, chromatographic and capillary electrophoretic), Ionization techniques: Electron impact ionization, Electrospray ionization, Chemical ionization, atmospheric pressure chemical ionization, Matrix-assisted laser desorption ionization, fast atom bombardment and inductive coupled plasma; Mass Analyzers: Magnetic sector mass analyzer (single and double focusing), Quadruple, Ion traps, Time of flight (TOF); Ion detectors, FTMS, Tandem mass spectrometry(MSn ), qualitative analysis, molecular weight determination, quantitative analysis.
(b)
X-Ray Spectroscopy (XRF): basic principle, Instrumentation- energy dispersive and wavelength dispersive techniques, chemical analysis by X-ray spectrometers, matrix effects, applications.
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