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Using Nanotechnology to improve the functionality of cotton
fabrics

Abstract

Nanotechnology is a modern technology and has many
applications that include the manufacture of particles or particles
in the Nano scale range, the idea of Nanotechnology emerged
from the Greek word "Nano" which means dwarf ,and
nanoparticles were defined as the individual particles whose
dimensions do not exceed 100 nanometer .

There are many potentials for Nanotechnology applications in
cotton and other textile industries, the use of Nano filtration
allows textiles to become multifunctional and feature-rich and
produce fabrics with special functions, including protection from
bacteria , ultraviolet rays , etc......
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Multiple —Nano — metric materials have been used , the most
important of which is Nano —metric silver to improve the
functional performance of fabric and clothes , but there is a lack of
using of Nano — metric zinc oxide and Nano — metric tin oxide to
improve the functional performance of cotton fabrics .The current
research aims to enrich the functional performance of cotton
fabric by using Nanotechnology ,studying the effect of Nano —
metric zinc oxide and Nano — metric tin oxide on the resistance of
cotton fabrics to bacterial and protection from ultraviolet rays .

In this research a 100 % cotton cloth was used , and it was treated
with Nano — metric zinc oxide and Nano — metric tin oxide at a
concentration of 2 g/liter , 4 g /liter studying the effect of the
treatment used on the resistance of cotton fabrics to bacteria ,
resistance to ultraviolet rays and on the mechanical properties
(tensile strength and elongation )of the treated fabric .

Laboratory tests were carried out for cotton fabrics , followed by
statistical analyzes of the results of these tests , which resulted in :
The presence of statistical significance between Nano — metric
zinc oxide at a concentration of 2 g / liter on cotton fabric in
selecting "tensile strength , elongation ".There are also statistically
significant differences between Nano — metric zinc oxide at a
concentration of 2 g/ liter and 4 g /liter and Nano — metric tin
oxide at a concentration of 2 g/liter on cotton fabrics in the UV
resistance test .There are statistically significant difference
between Nano — metric zinc oxide at a concentration of 2 g/ liter
and 4 g /liter and Nano — metric tin oxide at a concentration of 2
g/ liter and 4 g / liter to resist negative , positive bacteria for
cotton fabric . This indicates the possibility of using
Nanotechnology to enrich the functionality of Cotton fabric, and
the importance of Nanotechnology to improve the mechanical
properties of cotton fabrics

Key Words: cotton fabrics, the functionality, nano
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cligally 4idadl) cliall (CFU) aaad) Ao gy 4y il dagliall Gald gilii :( 16 ) Jsan
AN i/ clail) 2 Al ¢ jil/an 2 AN awsi/olil) 1 Adadl (olaill B Al dpdlaal)
AV 4 ) s/ ohail) 4 Al ¢ ilan 2 uaalll asl/ ol 3 ad) ¢ jil/as 4

Escherichia coli &< Staphylococcus
Jruda aureus & s
uabaiay % 4aglial) wabaiay) % 4 gliall
dajlal) 4 (E. coli) | 1.963 0 - -
ALl daall (S. - - 1.869 0
aureus) 1.963 0 1.839 0
B 1.835 6.52 0.424 77.31
1 1.550 21.04 0.124 92.04
2 1.669 14.98 1.593 15.98
3 1.856 5.45 0.062 97.26
4

Oo S slad LpiSll Aadleall el Aaglie o) 2el) dayyay bl yedal a6
Loglaal) of ALYl alad) Al AaadYl e el Al daasall LSyl
Yl a5 ELocoli aball ddlull Uil e el S, aureus  Lysil
Lampal) Loty (LpSull A1 sall 38Uy apla las 3 ahall 20U LS
fe sub pla @y Al daglad) of 5 e ST elie e gian alall
Lot 2o Aallaall Al 550 50L5 (of challadd) L5 sl iyl 35
~S Jliiudn 4 LS Al cluhal) 23 ae Gy Sl daglial

(2017-4U1 3L (2016
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@A Jsa alatinly adeS Bl ikl Ll sl (e 2l el =1
Lals Clialge Gedle hinil Gl Cila i degtie (Al Slla e \giula,
Badae Glid iy

o3 o il Sl maailly edlall deliay alall Gasnd) miln Ly, -2
gl

AL 3 Glaguiall dudiag $UI LaglgCh Lald 4y &) jie ddlal -3
So adlaS gl 4@ yan Llaa¥ls sbliad) bl Bl sl
sl Jlae

oslall Jlae b W@landaiy Ul 4y ddypes aBlsay 4080 maly Jac —4
Sk b i) (e 3al pgensil Gedlall Jlae b Canadiall ol
- eSS Gl Ll Basti

b)) ralall 0 adeill Jalhe 3 DU dee ()55 edled el dae) =5
e gniall gLl calandat Chaag

ebal

: dggpadl aalyal) Yl

Agada sl (alsall daadl uias Al " (2018): 0sxals 5 glalus e aeal-1
g3 0o LS sai Aagliad Aaledl Aeall S5 RaEY djlell
International Design Journal, Volume 8§, « (Candida albicans)
Issue 1January 2018.

dgrplall Claually ) Lagl i€ aladiul’ (2018) : el ae ol slaud =2
4 o Balae Al el Alae ¢ " ALl Gedlall Al delda 3
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Sl Al Jamdsa " (2016) tcipi obs pew 5 dea] G5l sland =3
i peai€ Aojie glll TIO2 [SIO 2 Glapa o adizall (uagll 445
. Egypt. J. Chem. 59, No. 3, " ikl L5 _aleY)

rhall 25lall e Adlae gl Cadg ulee " (2012) raew iy Gla) -4
o ohsSy Al ol apaal (8 3aaa af ) Jsasll dpcluall;
LOlsla drala il ) 4K 63 i

Sl Ay dalled) 556" el ae dole (g 5 @il dole ull =5
Gy bl Rl A 4kl clilasll Ldda ) palad) e sl
https://fsed.stafpu.bu.edu.eg  Je -l

alatinly LSl el daglie Liadl jpead duhy ' (2018) aeal A& 36
Al gl Galsall o oyl 5 A gl il sl Cilasny Jasall 2SS
Arala ¢ i) Slai@V) A4S ¢ 5ypiie pe el Al ¢ 1 il il

oalall e Al Sl Qe Gl LGB " (2017) pdl sle Uy =7
Sl @il 2l Gl alatiul gl Clalecal datiiall Lo ks )
(il S daala el Al AUS gl 3l A gil) A ) Al ¢ 4y i
2017 jaansd

ol mns dallae b ) Al Mt ' (2017) ol deae W2-8
¢ Agalall Galel) Gl Auaall Sl aally LS delial JalaBU A4l
A siall drala ¢ Jyaall LBV A0S 5)gdie e o))5iSa Al

Lin sl 955 aladinly deaill Aaglie dallee cpuad’ (2010) :aead and) dagan =9
Jirdl dclia acd Godia sl Gleliall eVl sl ¢ gl
2/ 2010/98 230 ¢daiSu) (ala suaiall
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bl oY) et 8 sl LagdeSs aladiu) ' oraeal sl Jl -10
s s 7 " paly )l adall) cedlall
https: //platform.almanhal.com/details/article/101087

Al Aiad] 2Ly agleS gl aladiul (2017) ¢ sess sl 3l —11
oAl daala Aol A4S ¢ B)pdie e piwale Al ¢ " Byaa

N sk 8 sl Ll oS e 3081 " (2016) tasess ala Aakl —12
e gl) sl RIS ¢ pypdie e oS Aluy ¢ "Chldl ALEY bl
By geaiall drala

araail il Lasl €3 pe 32liLY) dul&al " (2018) taess eldy jue —13
ALY A ¢ oByedia e olyeiSa ALy ¢ dusill LaKY) o Gedla
o Adgiall drala ¢ il

Acbhll DLy s @iyl Jdady Gasd (2019) @ LD aull e -14
v Al jeae dy)sean Byl ¢ il

¢ deail e Jal e gl Lagdesd (2010) 5 SHaSLY) Capd deas —15
. 2010050374 23all-Cyy KU cpad) Qe dlas

Sl Ao 8 Al Adedl Gend) (2002) :deadl A ae deas —16
Al eae dyyseen ¢ Hgeaiall ¢ uilly debilall WSLY) Ol (Al

¢ 3ball asle e d3a jac aglen GU (2011) tamly) e 2 —17
el peae Ay sean b lall USH dalall 4 paall diggll

i3l 2l Cilaguny Aalleall 55 Auln ' (2016) 1 Jsiall oS0 Jie —18
lae —' dokill daalll 5 28T A3GS) (el pans e dgsieslil

2016 gt = 44 sxe —5ygpaidl daals —de gill Al Cisan
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Seeaily Sl Sl Jalse pamy 56 "(2012) toma s Glays —20
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Gl Aaf pmpel dpha (e Jee " (2016) i) ve Qb ua 21
¢ oyl SLaBY) B ¢ Bypdia e olygio Al ¢ 1 s Ll alasialy

22— Lansdown ABG, Mirastschijski U, Stubbs N, Scanlon E,
Agreen MS: Zinc in wound healing , theoretical |,
experimental, and clinical aspects , wound repair regen (

2007);15:2-16. Doi:10.1111/j.1524-

23-J. K. PATRA & S. GOUDA "Application of
nanotechnology in textile engineering: An overview " , Journal
of Engineering and Technology Research , Vol. 5(5), pp. 104-
111, June 2013  [le -l https://academicjournals.org/.

24~ S.E. Shalaby , N.G. Al-Balakocy , S.M. Abo EI-Ola ,
M.K. Beliakova , A.M. Elshafei " Effect of Wet Processing
Operations on Functional Properties Imparted to PET Fabrics

Loaded with Different Metal Oxides Nanoparticles' Part |: Effect
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