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“Using Nanotechnology to Impart Ultraviolet Resistance to

Blended Metallic Curtain Fabrics”

Abstract:

This study aims to conduct an experimental investigation into the impact of
nanotechnology on the ultraviolet (UV) resistance of blended metallic curtain fabrics
and to enhance their overall functional performance. To achieve this purpose, two
types of blended fabrics were produced: metallic/polyester (50:50%) and
metallic/acrylic (50:50%), each with a yarn count of 150/1 tex. Two weaving
structures Satin 4 and Honeycomb 8/8 were utilized, with weft yarn densities ranging
from 18 to 26 picks/cm, while the warp yarn was fixed at 100% polyester (150/1
denier). The fabrics were subsequently treated with nanometric zinc oxide at a

concentration of 7% of the dry fabric weight, at 130°C for 3 minutes.

Acomprehensive set of laboratory tests was performed on both treated and untreated
fabrics, including ultraviolet protection factor (UPF), fabric weight per square meter,
fabric thickness, tensile strength and elongation in the warp direction, air
permeability, stiffness, and absorption time. All tests were conducted at the National
Research Center laboratories in Dokki. The obtained data were statistically analyzed
to assess the effects of the study variables and to evaluate the overall quality

performance of the produced fabrics.

The results revealed that the fabric produced from the metallic/polyester blend
(50:50%) using the Honeycomb 8/8 weave, with a weft density of 26 picks/cm and
treated with nanometric zinc oxide, achieved the highest quality index (74.65%).
Conversely, the fabric made from the same blend but woven with the Satin 4structure
at a weft density of 18 picks/cm exhibited the lowest performance across all measured

functional properties, yielding a quality index of 41.13%.

Keywords: Nanotechnology — Metallic curtain fabrics — Ultraviolet protection —

Nanometric zinc oxide.
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