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Analytical Study of Building Materials in the Sultan Qalawun Group and the
Explanation of their Damage.
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Abstract

The preservation and restoration of the architectural heritage and archaeological buildings with
their distinctive architectural facade and multiple decorative elements is the only way to preserve
our human and civilizational heritage until it reaches the coming generations, and the Sultan al-
Mansur al-Mansur Seif al-Din Qalawun is considered one of the greatest figures of the sultans of
the Mamluk era. Sultan Qalawun was fond of construction. His architectural group on al-Muizz
Street in Cairo is considered the jewel of his entire facility, and is unique in its diversity in its
three main architectural units (the bimaristan, the dome and the school).
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This group has been exposed to ground water and many damage factors, whether
physicochemical factors, including moisture, the effect of salt, the effect of wind, the effect of air
pollution, as well as human damage factors. The Qalawun group has been restored, but it still
needs maintenance and continuous follow-up. Develop a plan for treatment and restoration.

Research is a study of the building materials of the Sultan Qalawun Group and the explanation of
the damage suffered so that we can develop a treatment plan and preserve on sound scientific
foundations, and used Several tests and analyzes were used to study those samples of stones
taken from different places in the Qalawun group, through tests using polarized microscope
(PM), scanning electron microscope equipped with (SEM-EDX) and X-ray diffraction (XRD),
and analysis using Atomic absorption. As for the analysis of ground water, it is clear from the
results of the analysis that the percentage of calcium ion Ca+ 2 is high in the ground water
sample from the Qalawun collector, with the presence of a percentage of the HCO-3 bacterium
ion - and this indicates the extent of the destructive effect of moisture on the building material,
which is represented in limestone and marble columns, Which consists mainly of the mineral
calcite (calcium carbonate), where it turns into calcium bicarbonate by combining with water and
it is soluble, which leads to a high percentage of calcium ions Ca+ 2 and bicarbonate HCO3
forming calcium bicarbonate Ca (HCO3) 2 as indicated by the presence of magnesium ions Mg+
2 on the presence of dolomite.

keywords: Qalawun group, damage factors, microscopic examination, Atomic absorption,
ground water.
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(21) Gebhard, R., "Material Analysis in Archaeology”, Kluwe Academic Publishers,
Netherlands, 2003, pp 1-5.

(22) Calza, C., et al, "X- ray Micro fluorescence Analysis of Pigments in Decorative Paintings
from Sarcophagus Cartonnage of an Egyptian Mummy", Nuclear Instruments and Methods
in Physics Research, Elsevier, 2007, pp 249-252.

(23) Sculptures, Painting , wall Paints, Sampling and Methods , Smithsonian Museum
conservation Institute, Washington, D.C., 2005.
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(24) Brybaert, A., "Painted plaster from Bronze Age Thebes, Boeotia (Greece): a Technological
Study", Journal of Archaeological Science, 35, 2008, p. 2761.

(25) Schreiner, M., et al, "Scanning Electron Microscopy and Energy Dispersive Analysis:
Applications in the field of Cultural Heritage", Anal Bio anal chem., Springer, 2007, pp.
737-747.
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Sample no. Mineral Relative Card no.

1 <€ CaCos Major 5-0586
Cue 51 52CaMg(CO3)2 Minor 1418-900-96

2 cuudS CaCos Major 5-0586
IS SiO2 Minor 5-0490

o= CaS04.2H20 Minor 33-0311

3 cuudS CaCos Major 5-0586
1L Si02 Minor 5-0490

o= CaS0s.2H20 Minor 33-0311

A SALLSi>05(0H)4 Trace 29-1488
4 <ullaNaCl Major 5-628
<€ CaCos Minor 5-0586

FUIS SO, Minor 5-0490

(27) Yoshimura, S., "Scientific field research in Egypt", Institute of Egyptology, Waseda
University, Japan, Chapter 1-3, Springer, 2005 , pp. 55-63.

(28) Calza, C., "XRF Applications in Archaeometry Analysis of Marajoara Pubic covers and
pigment from The Roman period", National Museum Riode Janeiro, Brazil, 2007.

(29) Gil, M., L Carvalho M., et al "Lime washing painting in Alentejo urban heritage: Pigment
Characterization and Diffrentation by WDXRF and XRD", Applied physics A., 90, Sprirger
verlag, 2007, p. 49.
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