| SEMESTER V

11.1.13. Course Code: DSC 13: ANALYTICAL CHEMISTRY-5

(ACS)
Course Title: INSTRUMENTAL METHODS OF ANALYSIS-1
Total Credits: 04 (Credits: Theory-02, Practical-02)

{Total Lectures: Theory- 30, Practical-60)

Objectives: This course is (o make students understand the following concepis

= Spectroscopic methods of analysis

= Principles of UV and Visible spectrophotometry and its applications
= Various components of UV and Visible spectrophotomeiry

= Single and double beam mstniments

= IR spectroscopy and its applications

Learning Outcomes:

By the end of this course, students will be able to leam:

«  Different rvpes of speciroscopie methods of analysis.
#  The mstrumentation and the applications of the T - Visible and TR spectrometry

Unii 1: Basle Concepis of Speciroscopy

An introduction to spectroscopic methods of analvsis: Electromagnetic radiation, frequency,
wavelength, Planck’s equation, Electromagnetic spectrum, mathematical description of wave,
superposition of waves, ophical interferences, interaction of tadiation with the matier, emission
of radiation, absorphion of madiation, scattering, line broadening.

{Lectures: 04)
Unit 2: UV- Visible Spectrophotometry:
A. Lambert-Beer's law
B. Principles, Electronic transthons, Instrumentation, Single/double besam imstrument

C, hidustrial/Research Applications: Effect of solvent and comjugstion on g, Effect of cis-
trans geometrical semerism (e g stilbene, cinnamie acid, maleie and fumane acid), caleulation
Awnx of different compounds (homo- and heteroanmular dienes. wnsaturated  carbonyl
compounds) (Woodward-Fieser Bule and Schott's Rule) and calenlation of stoichicmetric
ratios of metal-ligand complex using Job's method.

(Lectures: 12}
Unit 3: IR Spectrophotometry:
A, Primciple, Modes of vibrations, Bands {Fundamental, overtones, etc)
B. Instumentation: FT-TR, sample handling, special cautions during scanning,

C Applications: Identification of the functional groups (mention the use of fingerpnng region
and functional group regiony and simple organic molecules, Factors affecting the absorption

frequency.
(Lectures: 10
Unit 4: Human speciroscopy:

Introduction, basic prncple, mstnumentation, the difference between Raman and IR,
Applications of Raman spectroscopy.

{Lectures: 04)
PRACTICALS (Credits: 02, Laboratory Periods: 60)

1. Companson of UY spectra of K-Cr0r m agqueous and actdified mediom (U range

180-250 mmu).

Detemmunation of the pk, of an imdicator (methy]l ormpe) using a specirophotometer.

3. To hnd the stability constant and reaciion steichiomety of the complex forped between
won and 1, 10-phenanthrolme.

4. Identification of the structre of organic compounds using [R- spectroscopy (IR spectra
should be provaded).

5. Partial reduction of m-dmatrobenze (o m-wtro anthoe and its charactenzation using [K
spectoscopy,

i



Synthesis of benzoic acid from benzamide and its charactenzation using IR spectmum.

Isolation of DNA from onton and its characterization using UV spectroscopy.

Extraction of carotene and xanthophyl from plants and recording its IR spectra.

Discuss the [R spectra of alcohols, carbonyl compounds, carboxylic acids and esters.

(Pravide IR specira)

10. Oxadation of benzaldeliyde to benzoic acid and compare the IR spectra of produet with
starting material.

11. Visit to Central Instrument Facility Centre- Delhi University and prepare a report.
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Teaching Learning Process:
« Conventional chalk and board teaching,
s Class interactions and diseussions

Assessment Methods:
#  Class Tests af Periodic Intervals.
*  Written assignment {8) / Presentation by individual students
*  End semester University Theory and Practical Examination

Keywords: UV-Vis Spectroscapy, IR-Spectioscopy and Raman Spectroscopy



