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lon measurement instruments

2-Atomic absorption spectrophotometer(AAS)

Atomic absorption spectroscopyis used to determine the concentration of
elements in a sample depends on the fact that an atomized element will
absorb light of a characteristic wavelength, elevating it from the ground
state to an excited state ,because it gains energy from the flame.

The amount of light energy absorbed is proportional to the number of
analyte atoms in the light path. The technique is calibrated by introducing
known concentrations of analyte atoms into the light path and plotting the
absorption versus concentration curve.
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Parts of Atomic Absorption spectrophotometer device :
Lamp: Emits light for element of interest, which is a hollow cathode lamp
(HCL).
eachlamp is dedicated to the analysis of a single element
sl paic Juladl

Atomizer converts liquid sample into free atoms, which absorb energy
from the lamp
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Monochromator selects wavelength used for measurement

Detector measures intensity of light absorbed by free atoms
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Hollow cathode lamp
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AA Spectrometer

Types of Flame:

Types of Flames Temperature Velocity
(Fuel/Oxidant) e (cm/sec)
methane/air 1700 - 1900 39 -43
methane/oxygen 2700 - 2800 370 - 390
hydrogen/air 2000 - 2100 300 - 440
acetylene/air 2100 - 2400 158 - 266
acetylene/oxygen 3050 - 3150 | 1100 - 2480
acetylene/NO 2600 - 2800 285
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Vaporization sl -2 H
Volatilization »U=ill -3 H
Dissociation <&l -4 H
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In the atomization process, the liquid in the spray systemis transformed
into a mist ( Aerosol) of very small droplets of about (1um), while large droplets
(Drain) are drawn out.
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Small droplets move through the burner slit into the flame, so the solvent
evaporates first and a solid substance is formed that soon melts, forming an
atomic vapor containing various molecules and compounds. As a result of the
thermal energy supplied by the flame, the bonds are broken by the process of

dissociation, transforminag into the atomic state
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Reaction in Hallow cathode lamp:

The cathode and anode are very close together, and a few hundred volts are
applied between them under a low current. As a result of the potential difference,
an electrical discharge occurs between the anode and the cathode. High-energy
electrons are emitted from the cathode electrode, which collide with the inert gas

atoms, transforming them into positive ions.
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Reactions in the hollow-cathode lamp
ionization of fillergas: Ar + e — Arf + 2e°

sputtering of cathode atoms: M(s) + Arr —» M(g) + Ar
excitation of metal atoms: M(g) + Ar" —» M*g) + Ar

light emission: M*(g) — M(g) + hv

The resulting ions accelerate towards the negative electrode (cathode) and
collide with a very great force on its surface, therefore, an atomic cloud or atomic
vapor is formed inside and in front of the hollow cathode. At the same time, the
metal atoms (M) in atomic cloud collide with the inert gas ions and electrons
produce excited metal atoms (M*) .

Excited atoms are unstable because they have high energy, so they tend to
get rid of this excess energy in the form of an emission spectrum line that is
characteristic of that element, When it passes through the flame, it is absorbed
by the metal atoms, and the amount of measured absorbance is proportion to the

amount of the element to be estimated. ‘
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