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Â SPECTROSCOPY

Spectroscopy is the measurement and 
interpretation  of electromagnetic 
radiation absorbed or emitted when the 
molecules or atoms or ions of a sample 
move from one energy state to another 
energy state . This changes may be from  
ground state to exited state or excited 
state to ground state. At ground state , 
the energy of a molecule is the sum total 
of rotational, vibrational and electronic 
energy .

In other words , spectroscopy 
measures the changes in rotational and/or 
electronic energies.



Â SPECTROPHOTOMETER

They are the instruments measure 

either Absorbance or Transmittance or 
both. They can be used for a wide 
wavelength region. The accuracy of 
instrument is very high since they employ 
sophisticated monochromators  and 
detectors. They are supported by 
amplifiers, recorders or plotters for 
hardcopy.

The recent ones are either 
microprocessor or computer based for 
easy data manipulation.



Introduction

Infrared absorption spectroscopy

ü The infrared region of electromagnetic 
spectrum extents from the red end of 
visible spectrum out to microwave region.

ü The region includes radiation at 
wavelength between 0.75 and 300 
microns or in wave numbers between 
13,000 and 33 cm -1 .

ü From application and instrumentation 
point of view , the infrared region has 
been subdivided  into three regions.



1. Near IR region ( 14290 ï4000 cm -1 )

2. Middle IR region ( 4000 -666 cm -1 )

3. Far IR region ( 666 -33 cm -1 )

ü The spectral region of greatest use in 
analytical applications for studying organic 
compounds is the mid - infrared region.

× The technique is based upon the simple 
fact that a chemical substance shows 
marked selective absorption in the 
infrared region.



× After absorption of IR radiations, the 
molecules of a chemical substance vibrate 
at many rates of vibration, giving rise to 
close packed absorption bands, called an 
IR absorption spectrum . Which extend 
over a wide wavelength range.

× Various bands will be present in IR 
spectrum which will correspond to the 
characteristic functional groups and bonds 
present in a chemical substance . Thus, an 
IR spectrum of a chemical substance is a 
fingerprint for its identification .



× Infrared spectra are usually plotted as 
percent transmittance rather than as 
absorbance as the ordinate. This makes 
absorption bands appear as dips in the 
curve rather than as maxima, as in case 
of ultra violet and visible spectra.

× Each dip in the spectrum is called a band 
or peak and represents absorption of 
infrared radiation at that frequency by 
sample.

× The transmittance is 0%, if all the 
radiation is absorbed and transmittance is 
100% for no absorption.



APPARATUS

Infrared spectrophotometers consists of 
fallowing components:

1.Light source

2.Monochromators and optical material

3.Sample holder

4.A radiation Detector - which converts 
radiant energy to a usable signal

5.Instrument for the measurement of 
response of detector or recorder.
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× The desirable characteristic of these 
components are:

ü Instruments for measuring infrared 
absorption all require a source of 
continuous infrared radiation and a 
sensitive infrared transducer.

ü A source generate a beam of radiation 
with sufficient power for easy detection 
and measurement . In addition, its output 
power should be stable for reasonable 
periods.







× 1:Light source

Sources for different IR regions are:

a. Near IR region: 

Tungsten filament, Nichrome wire,  

Rhodium wire.

b. Mid IR region:

Nernst glower and 

Globar source 

These two are most commonly used IR 
sources.

c. Far IR region:

Mercury arc lamp and

carbon dioxide laser.



× IR sources are hot bodies, which emit 
continuously through out the IR region 
and which approximates a black body 
radiator in its absorption properties.

× The radiation source must emit IR 
radiation, which must be

1. Intense enough for detection

2. Steady and

3. Must extend over the desired 
wavelength.

ü Although these radiations are continuous, 
only selected   frequencies will be 
absorbed by samples.

ü An incandescent solid is used as source of 
IR radiation. The inert solid is heated 
electrically to 1200 -1500 o c.



× a.Nernst Glower

ü Nernst Glower consists of a rod or hollow 
tube about 2 cm long and 1 mm in 
diameter , made by sintering a mixture of 
oxides of Cerium, Zirconium , Thorium 
and Ytterium.

ü Nernst glower is a non conducting at room 
temperature and must heated external 
means to bring conducting state .

ü It is maintained at higher temperature by 
making use of electrical heating and can 
be operated in air, since it is not subject 
to oxidation.



Â Disadvantage of Nernst Glower:

1.Mechanical failure

2.Its energy is concentrated in visible and 
near infrared region of spectrum.

3.The Nernst  Glower has a large negative 
temperature coefficient of electrical 
resistance, and it must be heated 
externally (1000 -1800 oc) to a dull red 
heat before the current is large enough to 
maintain the desired temperature.


