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The metallic sculptures of António Soares dos Reis (1847-1889) are a vital part of the important 19th-century sculptural heritage in
Portugal. However, unlike many of the most important 19th- and 20th-century European sculptors [1,2], the metallic works by Soares dos
Reis only now are being studied from a scientific point of view for the first time.

The degradation of metallic sculptural works of art, caused by both intrinsic and environmental factors [3] (greatly powered by climate
change [4]), makes it necessary to study the metal alloy used in the sculptures, its artificial and natural patinas, as well as its degradation
products.

A multidisciplinary study of six representative sculptures is being undertaken to determine not only the sculptor’s technique but to
analyse how the metal composition and Portuguese foundry technology and practices can be related to the deterioration of sculptures,
namely through biological colonisation. These results will allow the identification of the deterioration factors present in order to develop
conservation and safeguard strategies to better protect this heritage, not only on the works by Soares do Reis but for metal sculpture in
general.

In
tro
du
ct
io
n

• The study of metallic sculptures by Soares dos Reis: comprehension of the artistic and technical casting processes in Portugal
from the late 19th- and 20th-century, and its links with the casting methods used in Europe.

• Study of the structural composition of the sculptures: alloy, artificial and natural patina, corrosion products, as well as microbiota
present on their surfaces.

• Identification of the deterioration of sculptures: types of corrosion processes, their causes and the influence of micro-organisms.
• Scientific and historical divulgation of Soares dos Reis and his cultural heritage preserved in museums and outdoors.

• Documental research about the artist and Portuguese casting technology, including historic and current casting practices in art.

• Multi-analytical study of the metallic sculptures through X-Ray Fluorescence (XRF) [Fig. 1a], Raman spectroscopy and Scanning
Electron Microscopy (SEM). XRF results will be further processed by Monte Carlo method to understand the metal-patina
stratigraphy.

• Characterisation of the biological contamination [Fig. 1b] through classical microbiological methods, metagenomics and
microscopy (O.M. and SEM)

O
bj
ec
tiv
es

M
et
ho
ds

The preliminary results of the elemental analysis have shown that they are composed by copper alloys (bronze and brass) with
the presence of lead (Pb). The corrosion products at the surface mainly contain iron (Fe), calcium (Ca), barium (Ba) and chlorine
(Cl) [Fig.1c)].

These results provide an initial perception of the Portuguese casting industry, and the corrosion mechanisms produced on the
sculpture. They also promote experimental studies, as corrosion tests, that can establish chemical and microbiological factors
that incite the deterioration of metallic works of arts.

The results acquired through this study will be used to develop conservation and preservation protocols of cultural heritage
made in metal to applicable in Portugal and abroad.
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Fig. 1. Analysis of the bust of Marques de Oliveira (Porto) [a] and detail of macro photography of corrosion and biological residue [b]. The XRF spectra [c]
shows that the sculpture is made of bronze (a metal alloy typically made of copper and tin), and that its surface corrosion products contain lead (Pb),
calcium (Ca), barium (Ba) and chlorine (Cl). The presence of chromium (Cr) and cobalt (Co) is due to blue spray paint used in recent acts of vandalism.
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