
 

Proof Correction Strategies for Cupellation Fire Assay 
Michael W. Hinds, Ph.D. 

MHinds Analytical Consulting Inc. 
 

+1 613 806 9954, mike@mhindsanalyticalconsulting.com 

 
Cupellation fire assay is an established method of determining gold in gold alloys (with inquartation and 
parting).  There are several published standards outlining this method: ASTM E 13351, ISO 114622, 
Australian Standard AS 3515.23.  Each of the standards outlines similar procedures.  However, there is a 
difference in the proof adjustment calculation.  The current ASTM and ISO standards use proof ratio factor 
for proof correction.  Australian Standard and ISO (prior to 2014) use a proof mass difference calculation 
to make the correction.  Comparison calculations using the same data show no significant difference 
between the two calculation methods. 
 
All standard methods recommend using proofs that match the composition of the gold alloy or gold doré.  
Without question this is the most accurate proof correction approach.  However, it is a very time 
consuming to make matching proofs especially if Au < 90% and there are more than 2 elements in the 
alloy or doré.  There are several alternate approaches to proof composition that are less time consuming 
and are more suited to higher sample throughput: 

- Match Au, Ag, and base metals with Cu 
- Match Au and Ag only 
- Match Au only 
- Use a fixed Au amount with an adjustment factor based on gold concentration 
- Use a 6 fixed Au amounts that can be used for concentration range of gold, i.e., 400 mg Au 

(good for 750 – 850 ‰ Au). 
The advantages and disadvantages of these proof correction strategies will be discussed and where 
possible example calculations based on assay data will be compared. 
 
Overall, these strategies have been successfully used by many refinery based assay laboratories.  It is not 
expected that analysts will change proof correction methods based on this presentation.  However, it is 
hoped that analysts will be aware that there are different methods of proof correction and one should be 
mindful of this when comparing results. 
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