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Abstract:

The research aims to conduct an experimental study to take advantage of

nanotechnology in the treatment of cotton fabrics to improve their functional
properties, by finding the best type of nano-oxide for treatment, the best
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concentration of this oxide, the best type of polymer to bind the oxide on the
surface of the fabric, and employ the best treated fabrics in innovative designs for
individual uniforms Security guard, to achieve this purpose, a Twill cotton fabric
was treated to produce 12 samples with variables, where they were treated with
two types of oxides (nano-zinc oxide - nano-titanium oxide), with three
concentrations (0.2 - 0.6 - 1), two types of polymers (Polyethylene Wax (PEW) -
polyvinylpyrrolidone (PVP) to achieve bonding between the surface of the fabric
and the nanoparticles, Some standard laboratory tests were performed on treated
fabrics (wrinkle resistance test - UV resistance test - light resistance test), the
nature of surface modification after coverage was examined by Scanning Electron
Microscopy (SEM) and. Atomic force microscopy (AFM) was also used to prove
that the treated particles are in Nano range. The research found that the twill cotton
cloth treated with nano-zinc oxide at a concentration of 1g/L using a polymer of
polyethylene Wax to bind the oxide on the surface of the cloth achieved the best
values of the measured properties with a quality coefficient (86%), while the twill
cotton cloth treated with nano-titanium oxide at a concentration of 0.2g/L Using a
polyvinylpyrrolidone polymer to bind the oxide on the surface of the fabric is the
one that achieved the lowest values of the measured properties with a quality
factor(56%). Then the best treated fabrics were employed in creating (5) functional
and aesthetic designs for the uniforms of security guards. These designs were
judged by arbitrators specialized in clothing and textiles, through four axes
(aesthetic, functional, innovative and economic aspects),to reach the best. Designs
according to the opinions of specialists, to produce a uniform for security guards
that meets quality requirements, and is competitive for the local and international
markets.

Keywords: Metal oxide nanoparticles, Uniforms of security guards.
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