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Fresco paintings are made of lime or dolomitic mortars [1,2]. The mortars dry reacting with the atmospheric
CO2 and produce, depending on their nature, different calcium carbonate polymorphs.
Casein was widely used in antiquity as a binder or glue in different painting techniques. Since the begin-
ning of the 20th century it has also been applied to artwork restoration thanks to its adhering capability. In
particular, casein mortars, lime/dolomitic mortars mixed with milk or cheese casein, have been extensively
used, due to their compatibility and good adhesive properties, to stick mural paintings, previously removed
from the original wall, onto a new background. During the mortar carbonation process, materials which were
unintentionally introduced in the inner layers of the paintings, coming from milk or cheese (e.g. fatty acids),
can react, producing new substances such as calcium soaps. These materials modify the original nature and
structure of the painting and consequently, may affect its chemical stability.
Our main objective was to understand how the presence of casein modifies the carbonation process and if
this affects the stability of the paint. The historical samples studied belong to one of the most important
collections of European Romanesque mural paintings. The paintings were detached at the beginning of the
20th century from the churches of Santa Maria de Taüll, Sant Climent de Taüll and Sant Romà de les Bons
in the Pyrenees, and preserved ever since at Museu Nacional d’Art de Catalunya (MNAC in Barcelona) [3].
The historical paintings and fresco replicas prepared in the laboratory were analysed by optical microscopy
(OM), scanning electron microscopy with a focused ion beam (FESEM-FIB), synchrotron-based micro infrared
spectroscopy (SR-µFTIR) and X-ray diffraction (SR-µXRD) (XALOC and MIRAS beamlines).
The data obtained indicates that the presence of casein enhances the stability of amorphous calcium carbonate,
calcium hydroxycarbonates and vaterite, one of the crystalline calcium carbonate polymorphs. In addition,
a good adherence between the original painting and caseinate mortar has been verified. Finally, we have
observed that the stability of the painting layer is not affected by the reattachment process.
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