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Enhanced QOil-in-Water Emulsions for Cleaning Archeological
Limestone from Bat Excretions.
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Abstract:
The study is concerned with evaluating the effectiveness of an Oil in Water emulsion as a
traditional cleaning material and its improvement with Zinc oxide nano-emulsion in cleaning the
limestone from the bat excretions in Fort Babylon (Blood, Urine, Guano) which accumulates on
its walls and floors, so this research aims to study the possibility of cleaning the limestone and
improving its physical properties that have been damaged, by evaluating the efficiency of a nano
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emulsion used on experimental samples.(O/W microemulsion)lt is (Ethomeen C-25)
(Polyoxyethylene 15)+ (Vulpex)(KsP3010) and using the same emulsion after hybridizing it with
zinc nano-oxide in concentration5%,The results of the study were evaluated on the experimental
samples by conducting a set of examinations and tests, the most important of which is the study of
the physical properties. measuring the color changing, measuring the water contact angle, and
examining with a scanning electron microscope (SEM), and examination by stereomicroscope,
and analysis by Raman spectroscopy, and it was shown through examination and testing
conventional emulsion inefficiency to clean the limestone from bay excretions while the ability
of the hybrid emulsion with nano-zinc oxide with a concentration of 5% to clean limestone from
bat excretions, as well as its ability to penetrate into the pores of the stone and granule packaging,
as well as giving the stone the property of repelling water, as the value of the water contact angle
= (110.4°),to be more tolerant of damage factors in the future. Color changing measurement, the
lowest value was recorded (AE=2.7) as it is an internationally accepted value, and tests confirmed
that adding nano-zinc oxide at a concentration of 5% to the oil-in-water emulsion helped improve
the physical properties of the treated stone, as it recorded a density = (1.250 g / cm?), and porosity
= (4.993%), water absorption = (2.03%).

Keywords: limestone, Babylon Fortress, Bat excretion, Oil-in-Water emulsion, zinc oxide
nanoparticles, SEM, Raman Spectroscopy.
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Edition,2010, P:25
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nanocomposites in strengthening the outdoor carved limestone, Archeopological Sciences, Vol.11,
Issue7, July,2019, pp.3389-3405.
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