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Abstract:

Marble is considered among the most important types of stones whose use was very popular in
the fields of architecture and arts, where this type of stones were used alongside some other

construction materials in the building of the heritage buildings. The archaeological marble stones
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in the open environments suffer from various damage factors, which affect their physiochemical
and mechanical properties. One of the clearest examples of that; the marble fountain presented in
the Islamic Art Museum garden in Cairo - the case study in this research. Hence, this paper aims
to studying the possibility of consolidation and improving the properties of the archeological
marble stones that have been damaged. This study concentrated on the evaluation of the
compound Paraloid B72/ Nano Estel in improving the physical and mechanical properties of the
marble samples. Additionally, the results of nanocomposites on the marble stones were
compared with the results of Paraloid B72 alone as well as the results of applying Nano Estel
alone. The artificial aging were performed for these consolidation samples, included thermal and
salt aging for several consecutive cycles. The study results were evaluated on the consolidation
samples using a group of investigations and tests such as the study using Transmission Electron
Microscope (TEM), Scanning Electron Microscope (SEM), measuring water connection angle,
studying the color change for the treated samples and studying the physical and mechanical
properties for the treated stones. SEM showed the ability of Paraloid B72/ Nano Estel compound
managed to cover the external surface and to penetrate through to the internal core for the stone.
As for the contact water angle, its value was 116°, which shows the ability of this compound in
making the treated stones water repellent. Where the results of color change showed this
compound gave the least value for the color change for the treated stones (AE = 0.47). Also, the
compressive strength for the treated samples (490.54) gm/cm2). The study results confirmed
that the Paraloid B72/ Nano Estel compound is considered suitable for consolidation and

improving the marble stones properties of this study.
Keywords: Marble, Paraloid B72, Nano Estel, consolidation, Nanocomposites, SEM.
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