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Abstract

With development and technology, nanotechnology has been developed, and its applications have multiplied in many
fields, the most important of which is in the textile industry, which has attracted the attention of those working in various
research. It is considered a leap in technology in various fields of research, because it is implemented at the lowest possible
cost, and nanotechnology is considered an industrial scientific revolution. (1)

The fabrics used in protective clothing for construction workers must have special standard specifications because they are
exposed to many risks, including high sunlight, by using different proportions of cotton blends with various yarns, while
preparing them with the addition of titanium dioxide, to have the ability to reflect ultraviolet rays. In addition to improving
the structural properties of fabrics, which are fluid absorption, resistance to fungi and bacteria, and absorption of sweat.
The research aims to clarify the effect of change in structural compositions and nanotechnology on the functional
properties of fabrics for protective clothing for construction workers that resist ultraviolet rays, by arriving at the best
implementation method, the best mixing ratio, and the best spinning method for cotton. 16 samples were produced with a
double implementation method and a decorative composition. With four mixing ratios of cotton material, the ring end was
spun, and various tests were conducted on the fabrics produced, namely measuring the thickness test, the square meter
weight test, the air permeability test, tensile strength and elongation test, and the ultraviolet ray resistance test, and most of
the samples achieved the required results.

Keywords:

Protection Clothing — Ultraviolet rays —Cotton open ended spin —Cotton Compact spin

References:

1- Rasha Abdul Rahman Muhammad Al-Nahhas - Nanotechnology and the production of protective clothing for some
groups exposed to the risk of ultraviolet radiation - International Design Journal - Volume 4, Issue 4, 2014, pp. 59-67

2-  Amira Muhammad Wafaa EI-Din - “Study of the possibility of improving the properties of some medical fabrics to
resist bacteria in order to fulfill the functional purpose for final use” - unpublished master’s thesis - Faculty of Home
Economics - Menoufia University - (2009)

3- Lee HJ, Yeo SY & Jeong SH - “Antibacterial effect of nano sized silver colloidal solution on textile fabrics”, J Mater
Sci, -P.P 2199-2204 -38 (2003)

4- Duran N, Marcato P. D, De Souza GIH, Alves O Land E Esposito: “Antibacterial effect of silver nano particles
produced by fungal process on textile fabrics and the effluent treatment”, J Biomed Nanotechnol, P.P 203-208- 3
(2007)

5-  Yasmine Ibrahim Yazeed: A proposed program for the children’s clothing course and benefiting from it to raise the
aesthetic value and function of the clothing product, doctoral dissertation - unpublished, College of Home Economics
- 2016)

6- Hebeish A., M.A. Ramadan, M.E. EI-Naggar and M.H. El- Rafie: “Rendering cotton fabrics antibacterial properties
using silver Nano partial based finishing formulation,” RITA

7- Montazer M, Harifi T. “Nanofinishing of Textile Materials.” Elsevier Ltd, (2018).

8- Islam S, Butola B."Nanomaterials in the Wet Processing of Textiles". Scrivener Publishing LLC, (2018)

9- Diffey B. “Sources and measurement of ultraviolet radiation.” Academicpress, Methods, P.P 28: 4-13, (2012)

10- Scott R, Ed: “Textiles for Protection”. Woodhead Publishing Ltd, (2005)

11- Paul R. “Functional Finishes for Textiles.” Elsevier Ltd, (2015).

12- Levy D, Zayat M. “The Sol-Gel Handbook.” Wiley-VCH, (2015).

13- Sundaresan K, Sivakumar A, Vigneswaran C, Ramachandran T. “Influence of nano titanium dioxide finish, prepared
by sol-gel technique, on the ultraviolet protection, antimicrobial, and selfcleaning characteristics of cotton fabrics.”
Journal of Industrial Textiles, (2011),

14- Najla Bin Hamdan - “A descriptive study of the role of clothing in protecting the skin from ultraviolet rays” - Journal
of Specific Education Research - Mansoura University - Part Two - Issue 33 - p. 1254 - October (2011)

15- Asmaa Mohamed Galal Murad, “Nanotechnology Effect on Internal Architecture for Museums”, Art and Architecture
JournalArt and Architecture Journal, 5, (1), P.P 27 — 59, (2023),

16- WORLD HEATH ORGANIZATION:"SUN PROTHECTION A PRIMARY TEACHING RESOURCE"(2003).

17- Saadia Omar Khalil Ibrahim: “The effect of different types of materials on the natural and mechanical properties of
fabrics” - Arts and Sciences Magazine - Faculty of Applied Arts - Helwan University - Volume Fourteen - Third Issue
- July (2022)

18- Ghada Mohammed Al-Sayyad: “The effect of the difference in weave structure and the percentage of excess weft

International Design Journal This work is licensed under a Creative Commons Attribution 4.0 International License


http://creativecommons.org/licenses/by/4.0/

Citation: Shaimaa Amer (2024), The Effect of changes in Structural Compositions and Nanotechnology on the Functional Properties
of fabrics for Protective Clothing for Construction Workers that resist U.V, International Design Journal, Vol. 14 No.
4, (July 2024) pp 457-468

backing on some performance properties.”

19- Career for Curtain Fabrics” - International Design Magazine — (2013)

20- Maha Talaat Al-Sayyed Khalfallah: “Improving the functional performance of fabrics used in the medical field by
preparing them to resist

21- Bacteria and removing dirt” - Master’s thesis - Faculty of Home Economics - Menoufia University - (2009)

22- Faten Muhammad Abdel Tawab Muhammad: “Criteria for achieving the comfort property of summer clothing
fabrics” - Doctoral dissertation - College

23- Applied Arts - Helwan University - (2008)

24- Manal Al-Bakri: “Clothes and Health in the Twenty-First Century” - Cairo - World of Books - (2011)

25- Felcher, E.M., “The Consumer Product Safety Commission and Nanotechnology” — (2008).

26- Shaima Ismail Ismail Muhammad Amer - “The effect of change in the structural compositions of shirt fabrics on
comfort properties” - Journal of Applied Arts and Sciences - Volume Four - Issue Three - pp. 125-138 - (July 2017)

Paper History.
| Paper received March 19 2024, Accepted May 25, 2024, Published on line July 1, 2024

International Design Journal This work is licensed under a Creative Commons Attribution 4.0 International License


http://creativecommons.org/licenses/by/4.0/

