Protrusions in a painting of Max Beckmann examined with confocal XRF
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The formation of metal soap aggregates in the ground layer is a severe conservational problem
affecting hundreds of oil paintings throughout the world [1]

These aggregates are forming blisters and protrude through the paint layer to the surface.

~ | Consequently small crater-like holes are formed on the surface of
~the painting, and in the end of the process the surface layer is
partially destructed. These damages have been reported and
analyzed in paintings spanning the 16-20" centuries[2] but recently
also damages were found in pieces of the Classic modern art of the
early 20" century. Max Beckmann’s “Pierette and Clown” (figure)
belongs undoubtedly to the major works in the collection of the
Kunsthalle Mannheim. Affected pieces of the ground layer have
been examinated by confocal synchrotron radiation micro-X-ray
fluorescence (CSRUXRF) in order to get compositional and spatial
distribution information about the components and their behaviour.

The CSRuXRF measurements were conducted at the FLUO
beamline of the ANKA synchrotron radiation source in Karlsruhe,

i S Germany. The analyzed samples of the unpainted ground layer
consnstmg of zinc white and barium sulphate comprised several bulges resembling small blisters,
presumably protrusions in the nascent state. CSRUXRF measurements showed that these blisters
have a high concentration of Zn in the center with surrounding layers of Ba and Sr. Relatively
small amounts of Pb have been recorded, the role on Zn and Pb in the formation of protrusions
will be discussed.
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