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One of the reference material with precious metal content key properties is the homogeneity of impurity 

distribution. Determination of homogeneity is very important in assessing the overall uncertainty of a reference 

material. 

Currently, the degree of precious metals reference material`s homogeneity in Russian Federation is not 

regulated. There is also no information on the identity of the homogeneity of reference materials in different forms. 

Therefore, manufacturers have to take into account the homogeneity of the reference material in all its produced 

forms. 

The homogeneity study is necessary for reference material production in regard to sufficient homogeneity 

between packages (samples) of a batch performance. Most of reference material are produced in batches of 

samples, and the last stage of reference material production is division into suitable for use samples. The results of 

the homogeneity study between specimens give an estimate of one of the uncertainty components. The magnitude 

of the uncertainty component can vary significantly, depending mainly on the reference material form. A material is 

considered homogeneous with respect to a given characteristic if the discrepancy between the values of this 

characteristic from one part of the material (one specimen) to another is negligible in comparison with the 

component of the uncertainty obtained as a result of characterization. The material is considered homogeneous to 

a sufficient extent if the magnitude of the uncertainty from heterogeneity is not more than 20% of the arithmetic 

mean value obtained from all the results used to calculate the uncertainty from heterogeneity. 

In 2020 Krastsvetmet studied the homogeneity of different physical forms of reference materials. For the 

experiment we selected the most important precious metal industry reference materials.  

The objects of research were reference material of refined gold and silver. 
To compare the observational errors from the heterogeneity of materials in different forms, we used castings, 

various sizes rolled products and shavings, with a particle size of not more than 1 mm. 
To determine the elements in the samples, we used the atomic emission method with a SPARK source of 

spectrum excitation and with an inductively coupled plasma.  
The homogeneity characteristic of monolith reference materials was assessed by a method based on multiple 

measurements of the certified components content in several samples of reference materials, selected at random, 
with subsequent processing of the results according to the two-way ANOVA scheme. 

The homogeneity characteristic of reference materials in shavings form was assessed by a method based on 

multiple measurements of the certified components content in several samples, selected at random, from the entire 

reference material, with subsequent processing of the results according to the one-way ANOVA scheme. 

Thus, in the case of acceptable homogeneity, reference material reflects a stable result for most elements 

within statistical limits in any of its physical forms. Therefore, for homogeneous material production, which with 

further analyzes provides a stable result provided in reference material certificates, the determination of 

homogeneity in one of its forms is permissible. 
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