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INTRODUCTION
The need for international comparisons in gold alloy analysis has been expressed by several national metrology institutes (NMIs) due to the critical importance of accurate gold determination, particularly in the jewellery industry and monetary reserves. Gold purity certification is essential for trade, investment, and regulatory compliance, requiring reliable measurement methods supported by metrological traceability.
As a follow-up to the recently completed  EURAMET TCMC Project 1455: "Comparison on Determination of Gold Content in Alloy," which confirmed good comparability among different analytical methods, the Institute for Metrology of Bosnia and Herzegovina proposes organizing a EURAMET supplementary comparison for the determination of gold in metal alloys. This follow-up aims to further demonstrate participants’ competence and verify their measurement capabilities in gold analysis.
Within the current IAWG plan, this sample matrix falls under the matrix challenge “Metals, alloys, and difficult to dissolve metals” for the analytes in the group of “Transition elements”. 
Although it was conceived to be a regional comparison, it is open to other participants of the MRA throughout all RMOs.

TIMELINE
The following table lists the timeline for the proposed study.

Table 1. Proposed schedule
	Date
	Action

	December 2025
	Sample Preparation

	April-July 2026
	Homogeneity and Stability Testing

	September 2026
	Call for participation

	November 2026
	Deadline for registration

	December 2026
	Sample Distribution

	November 2027
	Deadline for Submission of Results

	February 2028
	Preliminary Discussion of Results



MEASURAND
This comparison is designed to focus on gold mass fraction as a mandatory measurand, aiming to determine its total content in alloys at two different mass fraction levels. The expected mass fractions of gold are presented in Table 2. 

Table 2. Measurands and expected mass fraction range
	Sample
	Measurand nominal value of Au mass fraction (mg/g)

	Au-10
	100 - 200

	Au-99
	950 - 999


STUDY MATERIALS
Approximately 30 g of study material for each mass fraction level was prepared in the form of wire by an experienced goldsmith from Bosnia and Herzegovina. The wire was cut into individual pieces of approximately 1 g each and packaged separately in plastic bags.
Recommended Minimum Sample Amount
The recommended minimum test portion required for analysis is 0.2 g, ensuring compliance with the requirements of the applied analytical method.
Homogeneity Assessment of Study Material
The homogeneity study was performed under repeatability conditions using the gravimetric cupellation method for the determination of gold content. From each wire specimen, two independent test portions were analysed, and the results were evaluated using one-way analysis of variance (ANOVA) at 95 % confidence level to assess between-unit homogeneity. 
The results confirmed that the study material was sufficiently homogeneous. The results are summarized in Table 3.

Table 3. Homogeneity assessment  
	Measurand
	F
	Fcrit
	ubb (mg/g)
	ubb (%)
	p
	Technique

	Au-10
	2.15
	4.39
	0.28 
	0.27
	0.19
	gravimetric fire assay 

	Au-99
	3.63
	4.39
	0.25
	0.03
	0.07
	gravimetric fire assay



Based on the ANOVA results and the low estimated between-unit standard deviations, both Au-10 and Au-99 materials were considered sufficiently homogeneous for their intended purpose.
Stability Assessment of Study Material
Considering the inherent chemical and physical stability of precious metal alloys, and their demonstrated resistance to compositional changes under appropriate storage conditions, no stability study was performed.
Available Calibration Materials 
Metrological traceability of results to the SI may be established by participants using a direct realization via primary method, certified reference materials (CRMs) from an NMI/DI with the required CMC claims, or by preparing their own calibration standards using commercially available high-purity materials, whose purity should be determined in house or by another NMI/DI with the necessary CMC claims.

The following is a list of CRMs available for use in this study, as known to the study coordinator at the time of protocol preparation:


	CRM
	Traceability provider
	Description 

	SRM 3121
	NIST
	Primary calibration solution for the quantitative determination of gold

	Commercially available high purity Au by various producer
	NRC 
	HiPu-8: Mechanism for measurement service delivery: Customer service; GD-MS-200; delivery only to other NMIs



INSTRUCTIONS AND SAMPLE DISTRIBUTION
The samples will be distributed via ordinary postal service, as precious metals are highly stable and do not require any special conditions during transport.

RESULTS
The results, obtained from a minimum of four independent replicates, should be submitted to the coordinator by the previously agreed deadline using the provided reporting template.
All participants must include following: 
· Final results and uncertainty budget, reported in mg/g based on at least four independent replicate measurements;
· A detailed description of the sample preparation methods, analytical techniques, calibration approach and any corrections applied. Furthermore, a full uncertainty budget should be reported as part of the results. 

HOW FAR THE LIGHT SHINES
Successful participation in this supplementary comparison demonstrates the capability of NMIs and DIs to determine the mass fraction of gold in metal alloys, providing evidence of their measurement competence and methodological reliability.
The comparison is intended to support existing and future Calibration and Measurement Capabilities (CMCs) for the determination of the mass fraction of gold in metal alloys by primary measurement methods. The supported measurement scope covers homogeneous metal alloy matrices within the mass fraction range represented by the comparison artefacts (100 mg/g to 990 mg/g Au).
According to the IAWG Core Capability Matrix, the comparison material belongs to the Metal Alloys matrix category and supports CMC claims for gold (transition elements) at the mg/g level under the CIPM MRA.

CONTACT DETAILS 
Aida Jotanović
Institute of metrology of Bosnia and Herzegovina
+387 61 841 667; +387 33 568 925
aida.jotanovic@met.gov.ba





 2 / 2

image1.png




