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Atomic absorption and emission spectrometry

Atomic absorption spectrometry

Method is based on measurement of light absorbance of a certain wavelengthby  
analyte atoms

Atoms are formed during preliminary atomization

Used for determination of elements (mainly metals) in samples  

More than 70 metals can be analyzed by this method
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Atomic emission spectrometry

Method is based on a measurement of intensity of emission of atoms of  
elements in excited state formed due to atomization

Method does not require light source  

Allows identification of elements in samples
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Atomic emission spectrometry - principle
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Processes running at atomizationProcesses running at atomization
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Absorption and emissionAbsorption and emission

Absorption

Emission
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Methods of atomization

Flame – sample is injected into a flame, the type of which is chosen  
depending of the nature of analyte

Graphite furnace (flameless) – atomization goes under the effect of high  
temperature

In the first case, just 0.1% of the total element content in solution is atomized,  
while the flameless atomization allows 100% atomization rate leading to a 3  
order of magnitude higher sensitivity
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Selection of a flameSelection of a flame
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Selection of a flame – emission spectra of different flamesSelection of a flame – emission spectra of different flames



Atomic absorption and emission spectrometry
Spectral overlaps in AASSpectral overlaps in AAS
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Atomic absorption spectroscopy - analysisAtomic absorption spectroscopy - analysis
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Atomization (ionization in inductively coupled plasmaAtomization (ionization in inductively coupled plasma

Plasma – ionized gas (argon) at high temperatures (more than 8000 K) and  
under strong magnetic field

Average energy of argon ions is 15.76 eV that is sufficient forefficient  
ionization of most metals

Most ionized metals emit light in UV range which is registered by UV  
spectrometer

Theoretically this method allows simultaneous determination of all elements  
that makes it the most powerful method of element analysis
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ICP/OES - equipmentICP/OES - equipment
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Target wavelengths and detection limits for selected elements by ICP/OESTarget wavelengths and detection limits for selected elements by ICP/OES
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ICP/OES – spectral interferencesICP/OES – spectral interferences
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Method selection based on detection limitsMethod selection based on detection limits
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Method selection based on analytical range widthMethod selection based on analytical range width
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Method selection based on system costMethod selection based on system cost
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Method selection based on speed and detection limitMethod selection based on speed and detection limit


