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NEUTRON ACTIVATION ANALYSIS - AN OLD TECHNIQUE
BUT IS IT STILL USEFUL?

Gordon D. McOrist
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For over 30 years, neutron activation analysis (NAA) has proven to be a sensitive and
accurate method for determining the concentration of a large number of trace elements in a
wide variety of samples. More recently, however, other techniques such as ICPMS, ICPOES,
XRF and others have replaced NAA as the method preferred by a large number of analytical
laboratories around the world. As the capital cost of these instruments has fallen, an
increasing number of these laboratories have been able to purchase and locate them within
their own facilities. Since they are now able to quickly analyse samples and determine trace
elements at levels similar to NAA, the result appears to be a decline in the number of samples
requiring analysis by NAA. Therefore, is NAA still useful?

All analytical methods have applications to which they are particularly suited while at the
same time being totally unsuited to others. By changing other characteristics such as sample
preparation protocol, instrument settings and so on, they can now analyse a reasonably wide
variety of samples, for most elements, at reasonable levels of detection. However, when
compared with these other analytical techniques, there are certain aspects of NAA which
make it uniquely suitable to analyse certain types of samples and for particular elements:

1. NAA is a non-destructive technique of analysis making it particularly suitable for valuable
or irreplaceable types of sample. We have carried out comprehensive trace element
analysis on diamonds, black precious opal and ancient fish fossil bones and have been
then able to return the sample to the client.

2. It is particularly suited to analysing solid samples since no sample dissolution, with its
associated problems, prior to analysis is necessary.

3. NAA is remarkably free of matrix effects essentially eliminating complex pre-analysis
procedures.

4. Unlike the methods previously mentioned, it is uniquely suited to determining low levels
of certain elements such as Cl, Br and I, particularly in organic samples. Our ability to
determine sub-ppm levels of Cl in transformer oils has greatly assisted in the development
of a patented method for the destruction of PCB's.

5. It is possible to analyse large samples in order to overcome homogeneity problems, which
is particularly useful in the precious metals industry.

6. Radiochemical NAA enables the determination of very low levels of particular elements
(eg Ta) in samples traditionally difficult to dissolve.

It is these and other aspects of NAA which ensure that it is still the preferred method of
analysis in many instances. As with any other method of analysis NAA has certain
deficiencies, but these are more than outweighed by the benefits derived in the particular
applications described above.


