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An Experimental Study to Improve the Physical and Mechanical Properties

of Lime Mortar in Islamic Archaeological Buildings Using Some Polymeric
Materials as an Application to the Prince Kabir Qarqmas Al-Seifi Mosque
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Abstract:Mortar, as a building material, suffers from many signs of damage inside Islamic archaeological buildings in
Cairo as a result of these buildings being exposed to many different damage factors. This research paper discussed
solutions to improve the properties of lime mortar by adding some polymeric, waste, and additive materials to different
mixtures of lime mortar to strengthen the body, to increase the cohesion strength of the granules, and reduce gaps and
weak areas, which works to resist loads and pressures in addition to its ability to resist surrounding damage factors. The
importance of using the studied materials for lime mortar is to reduce porosity and increase the cohesive strength of the
particles, which increases hardness and resistance to pressure. The study was carried out on the Prince Kabir Qargmas
Al-Seifi Mosque. A number of tests and analyzes were conducted on some samples of the building’s mortar. The results
of the analysis using X-ray diffraction proved that the mortar used in the building of the mosque is composed of lime and
sand. Some experimental samples of the lime mortar were made with the addition of some different materials to improve
and strengthen the mortar to reach the best improved mortar, through the experimental study that was conducted and
the results of the tests and analyses. It was found. that the best type of mortar mixture was composed of (lime-sand-white
cement-gypsum-red brick powder-fly ash-primal) because it has the lowest porosity rate of 15.60%, water absorption of
10.135%, and the highest compressive strength of 13.6 kg/cm?2.
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PAN analytical X-Ray Diffraction ?quipment model X'Pert PRO with Secondary
Monochromator, Cu-radiation (A=1:542A) at 45 K.V, 35 M.A. and scanning speed

0.040/sec. were used. The diffraction peaks between 2¢ =20 and 60o <corresponding

spacing (d, A) and relative intensities (I/Io) were obtained. The diffraction charts and
relative intensities are obtained and compared with ICDD
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Scanning electron microscope / FEI Quanta 3D 200i - EDX / thermofisher pathfinder -

Operated under conditions of low vacuum for acceleration voltage 20.0 ~ 30.0 kv using
large field detector and back scattered electron detector with working distance 15 ~20 mm
:¢s» (ADR Digital Cube) hiall daglia (uld jla cliualge
Tests 430x600x1035 mm cubes, or cylinders up to 320 x 160 mm diameter - ADR digital
readout in KN/IBF/KGF - Supplied with Windows" download software as standard - Fitted with
the ADR digital readout, the machines allow either cubes or cylinders to be tested in compression,
and using optional flexural frames and accessories, concrete beams. The machines are supplied
fitted for cylinder testing and are complete with malorised power pack and safety gates. When

used for cube testing appropriate distance pieces must be ordered separately according to the size
of specimen
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