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Treatment of the manifestation of partial separation (bulging) of ceramic tiles
on the facade of Mustafa Sinan’s Sapil at Al-Darb al-Ahmar area, Cairo - A
case study
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Abstract

This research focuses on an applied study to treat the manifestation partial separation, known as "
bulging”. In addition, the conservation process for a collection of ceramic tiles on the fagade of
Sabil Mustafa Sinan’s, located in Soq al-Silah Street at Al-Darb al-Ahmar area, Cairo. Over the
years, these tiles have suffered from degradation due to various damaging factors. The most of
deterioration aspects they have experienced include deformation and obscuring of their decorations
caused by the accumulation of stubborn dirt adhered strongly to the tiles’ surfaces. Moreover, there
are cracks, breakage, and loss of some tiles. Furthermore, the phenomenon of bulging has affected
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all the ceramic tiles on the Sabil facade due to the deterioration and weakening of the mortar used
to fix them on the walls. This is a common phenomenon in many ceramic claddings. The
composition of the ceramic tiles was identified and diagnosed in a previous article that was
published in 2022. The present study aims to identify the adhesive mortar, determine its
components, chemical composition, current restoration, maintenance methods, and discuss the
materials used to protect these tiles and treat the bulging phenomenon. The results and techniques
used in this study can be beneficial for similar cases. The study was done using X-ray diffraction
and X-ray fluorescence analysis, as well as scanning electron microscopy to investigate the mortar
samples. The mortar consists of gypsum, lime, a small proportion of sand, and halite. It is observed
also a damage to gypsum mineral crystals. The restoration process involved mechanical cleaning
using soft and coarse brushes and wooden spatulas. This was followed by chemical cleaning using
99.9% ethyl alcohol to remove stubborn dirt adhered to the tiles’ surfaces. PRIMAL AC33 is used
to restore the cracks and breakage of the tiles. For treating the bulging problem, a mortar grouting
of LEDAN® D1, with Styrene-butadiene rubber (SBR). Natural hydraulic lime NHL3.5 and sand
with SBR, was used to fix the completely separated tiles, fill the gaps between tiles, and replace
the missing portions. PF4 nanocomposite was used to consolidate and protect the ceramic tiles,
then assembly them to be more stable and resistant to uncontrollable deterioration factors caused
by climate change and its negative impact on the archaeological objects.

Keywords: Ceramic tiles, Degradation, Bulging, Cracks, Treatment, Grouting, Consolidation.
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Treatment of Historical Ceramic Tiles on the Tensile Adhesion Strength, International Journal of
Architectural Heritage, 5:2,2011 , pp. 241-250.
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