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SPECTROSCOPY.
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® Optical rotatory dispersion

® Principle and application of NMR and ESR techniques




BEER-LAW

®* When monochromatic light passes through an absorbing medium ifs
intensity decreases exponentially as the concentration of the

absorption medium increases.
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LAMBERT LAW

® When a ray of monochromatic light passes through the absorbing
medium its intensity decreases exponentially as the length of the

absorbing medium increases.

I=1°e-kl |
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LIMITATION OF BEER-LAMBERT LAW




LIGHT ABSORPTION

® Definition

=~ ®°The law of light absorption

atic light beam after

going fhrough‘ an srmg medium decreases as an
Y exponential function of the distance.



®The selective absorption of light




Absorption and emission spectrum




TRANSMISSION
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Eg: A frosted glass door (like
c —
a shower door)






IMPORTANCE OF MOLAR EXTINCTION
COEFFICIENT
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ation of molar

concentration of solution from its measured absorbance.
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Where, 1, is incident light, I is transmit light, & is molar extinction coeflicient, A

represent absorbance, ¢ is concentration, | is path length of light travel in the cuvette.




APPLICATION OF UV-VISIBLE SPECTROSCOPY

® Detection of impurities.




U.V. SPECTRA OF PARACETAMOL (PCM)

PCM with impurity




® Structure elucidation of organic compounds.

® Quantitative analysis
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1\\5 Uv c:bsorpﬁon spectroscopy can characterize those

types of compounds which absorb uv radiation.
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U.V. SPECTRA'S OF IBUPROFEN
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® Chemical kinetics

® Detection of fundamental group.

) group

1

Absence of a band at particular wavelength

regarded as an evidence for the absence of particular group.
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® Quantitative analysis of pharmaceutical substances.

® Examinationof polynuclear hydrocarbons.

gion.Thus
ldenhflcc ion of polynu carbons can be made by

comparison with the spectra of polynuclear compounds.



® As HPLC detector.




FLAME PHOTOMETRY

® Flame photometry is also called Flame Atomic Emission

Spectrometry is a branch of spectroscopy in which the

species examined in the spectrometer.

THE FLAME PHOTOMETER



BASIC CONCEPTS

Excited state

Emitted
photon

e e
then vaporiz

state.
ﬁ ® Gaseous molecule dissociate to Ground state

o give neutral atoms.



APPLICATION

® Flame photometry has both quantitative and qualitative

applications.
® To estimate sodium, potassium, calcium, lithium ete.

® Flame photometry with mono-chromators emit racicifi
characteristic wavelength which help to detec

of a particular metal in a sample.
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PRINCIPLES

® When a solution is aspirated into a low temperature flame,

in an aerosol ,each droplet of water evaporates leaving o

"

solid of the residue of evaporation.

® Various metals emit a characteristic colour of lighis |

heated. E
ELEMENT EMISSION FLAME COLOUR
WAVELENGTH(nm)

=~ Sodium(Na) 589 yellow
Potassium(K) 766 violet
Barium(Ba) 954 Lime green

Calcium(Ca) 662 orange
Lithium(Li) 670 Red

r



Schematic Representation of the Flame Photometer

Fnowacicclor

Major Components:
1.Sample Delivery
System
2.Monochromator

3.Detector
4.Read out device
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ATOMIC ABSORPTION SPECTROSCOPY







HISTORY

Alan walsh in 1954




PRINCIPLES

on of

. The atoms c ht and make transitions to

(f higher elecfromc energy levels.
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Schematic diagram of AAS:

M(jnochromator Detector
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Nebulizer Test
Solution

Data
Processor




APPLICATION




CIRCULAR DICHROISM

Circular Polarized Light -
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Block diagram of CD spectropolarimeter.
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APPLICATION




OPTICAL ROTATORY
DISPERSION




FUNDAMENTAL OF ORD




INSTRUMENTATION OF ORD

. Sample tube

o
(/ P hOfO mUI hpl er Schematic representation of Polarimeter



APPLICATION




PRINCIPLES OF ESR

, éﬁc field.




APPLICATION OF ESR

1q both radicals

formed in che | ‘the reaction themselves.




PRINCIPLES OF NMR
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APPLICATION OF NMR

%dghg

imaging (MRI).







