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The artwork Smoke Rings: Two Concentric Tunnels, Non-Communicating (1980) by Bruce Nauman
represents a case-study of conservation of a contemporary artwork. Smoke Rings (462x53.3x0 cm) was made
starting with a plaster model which was then casted to Aluminum alloy; a black patina was then applied by
The Sculpture Foundation’s Johnson Atelier Division, New Jersey, USA. The artwork is currently exhibited
at the Museum Collection Berardo, Lisbon, Portugal.

The main concern over this artwork is related to the widespread presence of white spots on its surface, due to
degradation over time. In fact, despite it displaying today a greyish color dotted with white spots, documents
from the atelier reports the artwork to be originally black.

The main objective of this work was the detailed chemical characterization of the alloy substrate, the patina
and the white spots in order to understand possible causes for the observed decay degradation patterns. In
order to achieve this objective, a multianalytical approach was adopted involving first in situ non destructive
analyses at the museum by Digital Microscopy (AM4013-FVW Dino-Lite Pro) and Energy Dispersive X-ray
Fluorescence (Eclipse 1V Oxford Instruments Rh X-ray generator and Amptek XR-100SDD detector) to
identify the best areas for micro-sampling and provide preliminary elemental characterization of alloy, patina
and white spots (Fig. 1). Micro-samples were analyzed by means of Scanning Electron Microscopy with
Energy Dispersive Spectroscopy (HITACHI® S3700N and Bruker AXS X-Flash®). Concerning the alloy
substrate, a very pure Al alloy from the 6000 series Al-Si-Mg (Fig. 2) was identified [1]. Patina composition
results were in agreement with the documentation provided by the atelier [2-3]. White spots may be
characterized by the presence of Zirconium (Zr) since this element is neither related with the Aluminium
alloy or patina. Size, morphology and elemental composition of the Zr particles, show that it’s most likely to
be a Zirconium silicate rather than a Zirconium oxide (Fig. 2).

From a conservator point of view, many causes can be the source of the presence of this element, such as
elimination of an original protective layer applied by the atelier, polluted waters used to prepare the patina or
even exposure to polluted outdoors air causing this kind of degradation.
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Future work may involve an investigation of outdoor air where the artwork was exposed and experiments
over the artwork surface taking into account the preserved Aluminium alloy underneath.

The authors would like to acknowledge the Museum Collection Berardo for lending this artwork understudy.
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Figure 2. SEM image of Zirconium particle on patina’s surface and respectively XRF spectra of Zirconia
grain.
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