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Schematic Diagram of an Atomic
Absorption Spectrometer
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Light source B Detector and
(hollow cathode Lamp ) monochromator readout device
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» Used in all Atomic Spectroscopic technigues

» Converts analyte into free atoms in the form of vapor phase
free atoms

» Heat is required

» Routes for sample introduction



»ATOMIZATION :
» A process of forming free atoms by heat
» Atomizers are devices that carry out atomization:

» Continuous
» Non-continuous

» Continuous: (Constant temperature with time)
»Flame
»Plasma

»Non-Continuous: (temperature varies with time)
» Electrothermal
» Spark discharge



» In continuous atomizers sample is constantly introduced in
form of droplets, dry aerosol, vapor

»Nebulizer : A device for converting the solution into fine
spray or droplets

» Continuous sample introduction is used with continuous
nebulizers in which a steady state atomic population is
produced. Sample is introduced in fixed or discrete amounts.

» Discontinuous samplers are used with continuous atomizers



Discrete samples are introduced into atomizers in many
ways:
Electrothermal atomizers

a syringe Is used
a transient signal is produced as temperature changes
with time and sample is consumed

Indirect insertion (Probe)

sample is introduced into a probe (carbon rod) and
mechanically moved into the atomization region
vapor cloud is transient because sample introduced is
limited



The analyte is introduced into the carrier stream into a
nebulizer as mist

the volatile sample is stripped from the analyte
solution and carried out by a gas into the atomizer.
This strip is followed by chemically converting the
analyte to hydride vapor form.



Solids are employed

A beam of laser is directed onto a small solid sample, gets
vaporized, atomized by relative heating. Either sample is

probed by encoding system or vapor produced Is swept
Into a second absorption or fluorescence



» Nebulization gas is always compressed, usually acts as the
oxidant; it is oxygen (O2) in flame and argon (Ar) in plasma

» Nebulization chambers produce smaller droplets and remove
or drain larger droplets called aerosol modifiers

» Aspiration rate is proportional to compressed gas pressure.
The pressure drops through capillary, here 1/4 capillary
diameters are recommended. This is inversely proportional to
viscocity of the solution

» Peristaltic and/or syringe pumps could be used



» Oxidant and fuel are usually brought into the nebulization
chamber through a separate port. They mix and pass the burner
head called premixed burner system.

» Add organic solvents to reduce the size of the drop



The Atornic Absorption Spectrorneter
Sample Introduction System
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The different interferences that are encountered in atomic absorption
spectroscopy are :

- Absorption of Source Radiation : Element other than the one of
interest may absorb the wavelength being used.

- Tonization Interference : the formation of ions rather than
atoms causes lower absorption of radiation .This problem is
overcome by adding ionization suppressors.

- Self Absorption : the atoms of the same kind that are absorbing
radiation will absorb more at the center of the line than at the
wings ,and thus resulting in the change of shape of the line as
well as its intensity .



- Back ground Absorption of Source Radiation :

This is caused by the presence of a particle from
incomplete atomization .This problem is overcome by
increasing the flame temperature .

- Transport Interference :

Rate of aspiration, nebulization, or transport of the
sample ( e g viscosity, surface tension, vapor
pressure , and density ) .
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Atomic emission spectroscopy is also an analytical
technique that is used to measure the
concentrations of elements in samples .

It uses quantitative measurement of the emission
from excited atoms to determine analyte
concentration .
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