Join the research:

Developing a database to support the dating of antic silver
Aim of the research

The research is aimed at the dating of ancient and antique silvers (mainly English silvers) on the basis of the composition of the alloy used for their manufacture especially in terms of nature and content of impurities.
Objectives and expected achievements

The main objective is to set up a database with a correspondence between the date that can be obtained by reading the hallmarks and the corresponding composition of the alloy in terms of impurities.
Among the expected achievements there is the possibility to date items which bear no hallmarks or that are only partially hallmarked; to verify the authenticity of suspected items (e.g. items which style do not match with the date indicated by the hallmarks; to support expertise of item of particular importance from an historical or artistic point of view.
Background

The composition of the alloys used for the production of silver artifacts is changed in time, in dependence of the area of origin of the raw metal and, especially, to changing systems of mineral extraction, pre-treatments and metallurgical production.

The possibility of dating silver artifacts on the base of the presence and concentration of trace elements in the silver alloys produced at various times, has already been recognized at scientific level. (see: W. Devos et al., 1999. Determination of impurity in antique silver objects for authentication by laser ablation inductively coupled plasma mass sprectometry. J. Anal. At. Spectrom., 14, 621-626).
The existing studies, however, have only a value of feasibility, as they have usually been carried-out on a small number of samples and with the application of poor statistical methods due to the lack of a consistent data set.

A careful choice of test samples and the adoption of proper instrumental techniques of chemical analysis, can  make possible to identify the "fingerprint" associated to silver of different date and origin.

On the base of the distribution and content of impurities in the silver alloys it is possible to allocate a particular artifact at a certain period of time.
Brief description of research

The research activity includes the following steps:
1. Collection of silver artifacts from various periods;

2. Dating the collected artifact on the base of the hallmarks;

3. Chemical analysis of the artifacts by inductively coupled plasma spectrometry with mass detector (ICP-MS);

4. Multivariate statistical analysis for the analytical results to identification of a "fingerprints" based on nature and level the impurities.
Collection of silver artifacts from various periods
In order to contain the financial commitment of this research, the first step will involve the collection of artifacts of low commercial value (e.g. small pieces of damaged cutlery).

For reasons of availability and cost we propose to collect artifacts hallmarked for London between 1660 and the present. This range of dates covers the effective use of the research results. The choice of the manufacture of London has been made on the basis of the wide availability of wrought plates. Furthermore, the hallmarking rules for silver in UK usually makes it possible to date an item to within 12 months.

In particular, with the aim of collecting artifacts produced during around 350 years and to minimize the number of samples, the best option seems to collect 70 samples dating around 5 years from each other.

In order to have a robust statistics of the results, each sample, or a significant part of the sample set, will be analyses in at least 4 independent replicates. Furthermore for selected years the analysis will be performed on different items (at least 4) dating the same years.
It is also useful to reduce the time lag (from 5 to 2 years) between items that have been manufactured during the main period of changing of the mineral pre-treatments and or the metallurgical method of producing silver.
Taking into account all the above considerations, the expected number of sample to be analyzed is ranging between 300 and 400. 

Dating on the base of struck hallmarks
Each artifact will be evaluated by the technical point of view in order to assign an exact period of hallmarking. All Items will be carefully evaluated to establish authenticity and matching with  hallmarks, shape and style.

Chemical analysis by inductively coupled plasma mass spectrometry of the nature and concentration of the impurities present in the alloys
The chemical analyzes will be performed by inductively coupled plasma with mass spectrometry detector (ICP-MS) and will be focused on the nature and concentration of the impurities present in the alloys, in order to become to a spectral "fingerprints" for each samples.

The analysis of the samples will be preceded by a phase of study to optimize the analytical set-up to be adopted, also regarding the expected performance necessary for this study.
Multivariate statistical analysis for the identification of the "fingerprints" aimed to dating the artifacts on the base of the chemical composition of the alloy
The analytical results will be submitted to a multivariate statistical analysis to identify significant differences in terms of content and distribution of impurities as a function of the period of marking.
Estimated costs of research

The estimated costs for samples purchasing and analysis is estimated to be around 15,000 Euros.

Collection, classification of articles and statistical data analysis are estimated approximately in 6 months/man.

The coordination of the project is estimated about 2 months/man.
