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Examination and Analysis of the Glass Mosaic of Virgin Mary Mural
Painting in El-Botroseya Church in Cairo and its Deterioration
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Abstract

The deterioration of glass mosaic caused by various factors is one of the problems causing total loss
of mosaic pieces if not paid attention to and initiating conservation and maintenance. The present
study discusses different examination and analysis methods to determine the deterioration forms of
the glass mosaic of Virgin Mary mural painting in El-Botroseya Church in Cairo, which was created
in the name of the apostles Peter and Paul in order to commemorate the dean of the family of the
late Boutros Pasha Ghali, and was completed on February 21, 1912. Photography was used and the
USB digital microscope, stereo microscope, scanning electron microscopy with energy dispersive
X-ray spectroscopy (SEM-EDX), and X-ray diffraction (XRD) were used to examine and analyze
the glass mosaic understudy and identify its components and deterioration forms. The results of
examination showed cracks, microcracks, air bubbles, as well as the accumulation of dust
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and dirt on the surface of colored and gilded glass mosaic cubes. EDX analysis showed a
lower content of silica and alkaline, indicating the deterioration of mosaic glass cubes
because of increased humidity in the surrounding area, as a result of the presence of an
underground water well under the church. Using examination and analysis methods, the
study helps to identify the deterioration forms of glass mosaic to develop a restoration and
conservation plan.

Keywords: Glass mosaic; El-Botroseya Church in Cairo; Deterioration forms; Examination
and analysis; SEM-EDX; XRD.
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1) Baky, A. N : A Study of degradation phenomena of the stained glass in some cairo
palaces from 1850 to 1950. Egyptian Journal of Archaeological and Restoration Studies,
7(2) , (2017), p104.
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) Verita, M : Technology and deterioration of vitreous mosaic tesserae. Studies in
Conservation, 45(sup3) , (2000), p 70 .
®) Neri, E., Morvan, C., Colomban, P., Guerra, M. F., & Prigent, V : Late Roman and
Byzantine mosaic opaque “glass-ceramics” tesserae  (5th-9th  century). Ceramics
International, 42(16), (2016), pp 18859-18869.
%) Silvestri, A., Tonietto, S., Molin, G., & Guerriero, P : The palaeo-Christian glass mosaic of
St. Prosdocimus (Padova, Italy): archaeometric characterisation of tesserae with antimony-or
phosphorus-based opacifiers. Journal of archaeological science, 39(7), (2012), pp 2177-2190.
") Loukopoulou . P: gold tesserae from roman times to modern era : the investigation of
luxury material , Iccom , (2017).
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) Neri, E., Verita, M., Biron, 1., & Guerra, M. F: Glass and gold: Analyses of 4th-12th
centuries Levantine mosaic tesserae. A contribution to technological and chronological
knowledge. Journal of archaeological Science, 70, (2016), pp 158-171.

°) Moro, D., Ulian, G., & Valdré, G: Monte Carlo SEM-EDS micro-and nanoanalysis of
ultrathin gold leaves in glass mosaic tesserae: Thickness effects and measurement
strategy. Measurement, 129, (2018), pp 211-217.
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19) papadopoulos, N., & Drosou, C. A : Influnce of water conditions on glass
properties. Journal of the University of Chemical Technology & Metallurgy, 47(4) , (2012) , p
430 .

1) Doménech-Carbd, M. T., Doménech-Carbd, A., Osete-Cortina, L., & Sauri-Peris, M. C: A
study on corrosion processes of archaeological glass from the Valencian Region (Spain) and its
consolidation treatment. Microchimica Acta, 154(1-2), (2006).

2y Robinet, L., Hall, C., Eremin, K., Fearn, S., & Tate, J. : Alteration of soda silicate glasses
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(2009), 355(28-30).
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multiscale analysis. Solid State lonics, NO 179(38) , (2008), pp 2142-2154 .
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