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Anglo American Platinum’s (RPM) Precious Metal Refinery currently certify the quality of rhodium sponge using a 
pressure dissolution followed by ICP-OES for a suite of 30 impurities, with Spark-OES analysis of the pressed 
powder for those elements that cannot be determined from the pressure dissolve. Rhodium dissolution is time 
consuming  but Spark-OES instruments measure impurities in solids directly. To produce metrologically traceable 
measurement results, calibration needs to be performed using certified reference materials. Thus, in order to 
determine whether the full range of typical impurities in rhodium can adequately be determined using Spark-OES 
alone, it is necessary to prepare a set of matrix-matched calibration standards, sufficiently characterised as to be 
considered CRMs. 
 
With this end in mind, a set of seven calibration standards (between 1 and 300µg.g-1) and a calibration blank were 
prepared by dosing clean rhodium sponge with solutions of known concentrations of multiple elements, and 
drying. The materials prepared were then analysed by pressure dissolution, triple quadrupole ICP-MS and ICP-OES 
to assess homogeneity and retention of the doped impurities. 
 
The characterisation / certification of the materials presented more challenges than the preparation itself. An 
analysis of variance indicated that for more than 5 of the 7 materials produced Ag, As, Au, Bi, Cd, Co, Cu, Ir, K, Mg, 
Na, Os, Pb, Pt, Ru, Sb, Se, Sn, Te, Ti, V, Zn and Zr were homogeneous at a subsampling mass of 50mg. The 
percentage relative difference (%RSD) between replicate analyses was better than 10% across the full range of 
concentrations for 14 elements, but based upon repeated analysis of liquid quality control solutions the higher 
%RSDs for other impurities are more a function of the ICP-MS measurement than the materials themselves. 

 

Preparation and characterisation of the materials was of mixed success raising the question of what exactly 
constitutes fit-for purpose for Spark-OES calibration and purity determination via the impurity assessment 
approach.  
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