


ELECTIVE COURSES
(To be taken during the III"* & IV Semester)

CHE 5001 Instrumental Methods of Analysis
Elementary electronics - semiconductors - properties - semiconductor diodes- transistors-

mechanism of amplification- field effect transistors — transformers- rectifiers- voltage regulators

—noise — signal - to — noise ratio - readout devices - cathode ray tube

Electrogravimetry - coulometry - constant current and constant potential coulometry-
applications-primary and secondary coulometry — conductance measurement — conductometric
titrations.  lon-selective electrodes, ion-selective FET, immobilized enzyme electrodes

construction.

Polarography — current — voltage curve. DME-components of polarographic current —
supporting electrolyte — polarographic maxima. Half-wave potential-Instrumentation-
Applications of Polarography. Pulse and differential pulse polarography-chronopotentiometry -
stripping analysis. Amperometric titrations — Different types. Applications. Cyclic voltrametry

- Theory and applications.

UV-VIS and IR Spectrophotometry. Basic instrumentation for UV-Vis and IR
spectrophotometry - single beam and double beam instruments, FT-IR, Fundamental laws of
photometry - deviations from Beers law - photometric accuracy —relative photometric error—
simultaneous determination of two components-. Nephelometry and turbidimetry.
Instrumentations of FT-NMR, advanced Mass Spectrometry including hyphenated techniques,
introduction to X-ray diffraction.

Flame Emission and Atomic Absorption Spectrometer. Instrumentation of AAS, the flame
spectra, flame characteristics. Atomizers used in spectroscopy, Hollow cathode lamp
interference in AAS-applications. Atomic emission spectroscopy-flame photometry-
simultaneous multi element analysis.

Chromatography-classification - column-paper and thin layer chromatography. HPLC -outline
study of instrument modules. Ion —exchange chromatography - Theory. Important applications
of chromatographic techniques. Gel Permeation Chromatography.

Gas chromatography—basic instrumental set up-carriers, columns, detectors and comparative

study of TCD, FID, ECD and NPD. Qualitative and quantitative studies using GC, Preparation
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of GC columns, selection of stationary phases of GLC, Gas adsorption chromatography,
applications, CHN analysis by GC.

Thermal methods of Analysis TG, DTA and DSC - Instrumentation and Theory — effect of
atmosphere on TG and DTA. TG of copper sulphate pentahydrate and calcium oxalate
monohydrate. Application of thermal methods for identification of substances.

Automated methods of analysis-advantages and disadvantages-types of automatic analytical

systems- flow injection analysis- instrumentations — applications-discrete automatic systems.
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Course Outcome:

e Understanding of the fundamental principles of instrumental measurements.
e Application of these principles to specific types of chemical measurements (type of
sample analysed, figures of merit, strengths and limitations).

e Use of instruments to solve real analytical problems.
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