
Introduced commercially in 2011, microwave plasma atomic emission spectrometry 
(MP-AES) offers a unique alternative to inductively coupled plasma optical emission 
spectroscopy (ICP-OES) and atomic absorption spectroscopy (AAS).

But how does it work? How does it compare to other techniques and when should it 
be employed? In this infographic we explore the answers to these questions and more.

Used for the simultaneous multi-analyte determination of major and minor elements, 
MP-AES consists of a microwave-induced plasma interfaced to an atomic emission 
spectrophotometer. MP-AES utilizes microwave energy to produce a plasma 
discharge using either nitrogen supplied from a gas cylinder or extracted from 
ambient air. 

MP-AES has shown promise as an alternative technique to ICP-OES and AAS in 
routine analytical applications. 

MP-AES has several advantages over ICP-OES and AAS including: 

Most commonly determined elements can be measured with a working 
range of low part per million (ppm) to weight percent (wt. %). 

*Compared to AAS
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Light is emitted as electrons return  
to their ground state. This is separated 
into an emission spectrum covering 
wavelengths in the range 178–780 nm 
using a Czerny-Turner design 
monochromator.
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MP-AES can 
be used for the 

analysis of a variety 
of materials and 
in a number of 
applications, 
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Environmental
 
Monitoring of pollutants, such as pesticides, fertilizers,  
bacteria and toxic metals, in drinking water, industrial 
effluents and wastewater. 

Food & Drink
 
Alongside the analysis of the nutrient content in food  
and drink, MP-AES has been successfully used for the 
determination of the origins of both honey and wine  
as well as detecting heavy metal contamination. 

Geology
 
Modern geochemical studies require data of not only  
major and minor elements, but also several groups of  
trace elements. These include rare earth elements, 
platinum group elements, large ion lithophile elements  
e.g., Rb, Sr, Cs, Ba, and high field strength elements  
e.g. Nb, Hf, Zr, U. MP-AES has demonstrated great  
promise in this application area. 

Petrochemistry
 
Metal contaminants in petroleum products, such as  
diesel and petrol, can impact their performance. Trace 
elemental data of these substances is therefore essential. 
Studies have shown the results achieved via MP-AES to  
be comparable to ICP-OES in terms of both accuracy  
and precision.
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Pharmaceuticals
 
The detection limits of MP-AES have shown it to be  
a potential analytical tool for the monitoring and analysis 
of inorganic impurities in drug and pharmaceutical 
substances. 

The intensity of each emission line is 
measured at the detector, a solid-state 
charge-coupled device (CCD).

Limitations
 
When analysing trace concentration levels 
of different analyte metals, the limit of 
detection of MP-AES is impacted by the 
presence of easily ionizable elements such 
as Na and Ca.  
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The atomized sample passes through 
the plasma and electrons are promoted 
to an excited state.  
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