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In recent years, the use of atomic spectroscopy methods has become increasingly important for the 
determination of the fineness of fine gold. Whereas gravimetric gold determination was the uncontested 
reference method up until a few years ago, the instrumental approach of determining the gold fineness 
by difference has become the preferred method of many refiners, especially for high purity grades of gold. 
 
Spark optical emission spectrometry is a method often used by refiners to assess their produced Au 
quality. However, for round robins and assays in the context of LBMA proficiency schemes and/or 
proactive monitoring, the requirement of a large sample size does not always allow this approach. 
 
As a result, inductively coupled plasma optical emission spectrometry or ICP-OES is the preferred 
instrumental method in the context of determination of higher grades of fine gold reference samples. This 
is demonstrated by the reported methodology in recent LBMA proficiency tests: in the 2019 test, 24% of 
the participating labs reported an instrumental method for a gold fineness of 995 ‰. In the 2018 test, 
almost twice this percentage (43%) used instrumental methods for a sample fineness of 999.5 ‰. 
 
For these higher grades, low level impurities become increasingly important and – moreover – 
measurement errors due to for instance background correction uncertainties equally have a larger impact 
on the reported results. This raised the question whether or not the use of ICP mass spectrometry (ICP-
MS), a more sensitive instrumental method and less biased by background correction and spectral 
interferences, has an added value for the assaying of fine gold.   
 
The advantage and added value of the use of ICP-MS was examined in a case study comprising the 2018 
and 2019 LBMA proficiency test and the assaying of the new gold reference materials Au-RM4 and Au-
RM5. 
 
 
 


