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Effect of artificial aging processes on the physical and mechanical properties
of calcareous stones treated with strontium hydroxide nanoparticles
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Abstract

Calcareous stones were widely used as artwork and buildings materials in many areas around the
world. The Egyptian Calcareous stone monuments are threatened by various deterioration factors
especially those displayed in an open environment, A clear example of these antiquities are those
displayed in the obelisk open air museum. Those antiquities that are exposed to various factors
of damage. The most important of which is air pollution, which requires concerted efforts to
preserve them. This study aims to evaluate the effectiveness of strontium hydroxide Sr(OH)>
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nanoparticles as a reinforcing material for calcareous stone monuments (limestone and marble)
when added to SILRES BS® OH 100 (Silicon resins originated in Wacker laboratories) to form a
nanocomposite. Some samples were presented for thermal and salt industrial aging cycles, and
the results of the study of the treated samples before and after aging were evaluated by a number
of tests and examinations, the most important of which are the study with the transmission
electronic microscope (TEM) to evaluate nanoparticles , the examination with the scanning
electron microscope (SEM), measuring the contact angle, studying the color change, in addition
to studying the physical and mechanical properties of the treated samples. Tests and analyses
have shown the success of the nanocomposite in improving the physical and mechanical
properties of the treated limestones, but it has declined somewhat after industrial aging cycles.

Keywords: Calcareous stones, Consolidation, Nanoparticles, Obelisk open air museum,
Strontium hydroxide, Artificial aging.
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