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Dating copper-based archaeological materials using the
voltammetry of microparticles

Antonio Doménech-Carbé®, Sofia Capelo®, Maria Teresa Doménech-Carb6®

® Departament de Quimica Analitica. Universitat de Valéncia. Dr. Moliner, 50, 46100 Burjassot
(Valéncia) Spain; ®Centro de Ciéncias Moleculares e Materiais (CCMM), Faculdade de Ciéncias
da Universidade de Lisboa, Campo Grande, C8, 1749-016 Lisboa, Portugal & Departamento de
Paisagem, Ambiente e Ordenamento, Escola de Ciéncias e Tecnologia, Universidade de Evora,
Rua Rom&o Ramalho 59, 7000-671 Evora Portugal, ‘Institut de Restauracié del Patrimoni,
Universitat Politécnica de Valéncia, Cami de Vera 14, 46022, Valéncia.

The voltammetry of microparticles, an electrochemical technique providing
information on the composition of archaeological materials using an essentially
non invasive analysis [1,2] was previously applied for dating lead-based
materials [3,4]. It is described the application of this methodology for dating
copper-based archaeological materials based on a theoretical model for long
term metal corrosion [5]. Dating is based on the measurement of the voltammetric
signals of cuprite and tenorite formed as a corrosion products in artifacts
submitted to aging in atmospheric environments with no exigent corroding
conditions. Assuming that the composition and conditions of aging can be
considered as similar for all samples, and that the corrosion proceeded uniformly
during the entire corrosion time, the time variation of the tenorite/cuprite ratio fits
to a potential law from calibration using a set of copper-based coins (see
Figure). As a result, absolute dating can be obtained.
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Scientific lectures Programme - Tuesday 9 September

12:20

Chairs
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Staining of bronze sculptures, determining the causes
A.R. Moreira, IPT Institute for Technological Research, Sao Paulo/BR;
K. Barbosa, MASP Museu de Arte de Sao Paulo/BR; N.L. Aimeida,

Z. Panossian, IPT Institute for Technological Research, Sao Paulo/BR

Corrosion of Archaeological and Historical Artefacts

D. Neff

14:00

0-7382

The role of microstructure on initial corrosion and metal release of Cu-Zn
alloys in a chloride-containing laboratory atmosphere

X. Zhang, I. Odnevall Wallinder, C. Leygraf, KTH Royal Institute of Technology,
Stockholm/S

14:20

0-7192

Atmospheric corrosion of fire gilded bronze: accelerated ageing in runoff
conditions

C. Chiavari, C. Martini, E. Bernardi, S. Raffo, University of Bologna/l; A. Balbo,

M. Abbottoni, University of Ferrara/l; M.C. Bignozzi, University of Bologna/l;

C. Monticelli, University of Ferrara/I

14:40

0-7311

Dating copper-based archaeological materials using the voltammetry
of microparticles

A. Doménech, University of Valencia, Burjassot/E; S. Capelo, University of
Evora/P; T. Doménech, Institute of Restoration of Cultural Heritage, Valencia/E

15:00

0-7425

Prediction of long-term corrosion rate of copper alloy objects
K. Kreislova, SYUOM Ltd., Prague/CZ; H. Geiplova, UTAM, Telc/CZ

15:20

Chairs

0-7787

A multi-technique approach for characterizing patina formed on the
surface of brass used for musical instrument of the XIX century

F. Cocco, M. Fantauzzi, Universita di Cagliari/l; G. Peschke, B. Elsener,

ETH Zurich/CH; A. Rossi, Universita di Cagliari/l

Corrosion of Archaeological and Historical Artefacts

D. Neff

16:10

0-7186

In situ study of long term atmospheric corrosion of iron by ugRaman
spectroscopy

M. Bouchar, D. Neff, CEA, Gif sur Yvette/F; J.P. Gallien, CEA and CNRS,

Gif sur Yvette/F; P. Dillmann, CNRS, Gif sur Yvette/F

16:30

0-7474

An integrated EIS-Raman approach to study the corrosion mechanism

of iron artefacts

S. Grassini, Politecnico di Torino/I; M. Bouchar, CNRS, Gif-sur-Yvette/F; E. Angelini,
M. Parvis, Politecnico di Torino/l; D. Neff, P. Dillmann, CNRS, Gif-sur-Yvette/F
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