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Abstract:

The research deals with the evaluation of one of the
most important nanomaterials used to strengthen the
linen textiles, which suffers from many aspects of
damage such as weakness, tearing, fragility and aging of
the fibers, which makes them in a bad need of
strengthening.

The researcher prepared samples of natural linen with
dimensions of 5 x 5 cm after washing them to get rid of the
waxy substances suspended in it, and exposing them to
thermal aging for 14 hours at a temperature of 60°c.To get
samples, that are similar to the archaeological textiles. Then
applying the treatment material consisting of nano cellulose
(10-30 %) suspended in water or water and ethanol to
strengthen the aging samples. and then re-exposing them to
thermal aging again to test the effectiveness of the treatment
material in the long run. As well as conducting all the tests
and analyzes that evaluate the use of this strengthening
material and its effect on improving the physical and
chemical properties of antique linen textiles .The results of
the visual examination came to confirm the homogeneity of
the complete coverage of the treated material on the surface
of the fibers, as the microscopic images showed a layer of the
treated material covering the surface of the linen fibers. In
addition to improving the physical properties of textile fibers
by measuring the tensile strength and elongation, where the
readings confirmed the increase in the durability of the fibers
after applying the reinforced material with an emphasis on
keeping the antique textiles reinforced with nano-cellulose
materials at temperatures below 60 degrees, especially after
the tests and analyzes proved that the fibers were affected.
Results of colorimetric measurements confirmed of changing
the morphological appearance of the fibers after treatment or
after aging.
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! Volkel, L et al, (2017) Nano meets the sheet: Adhesive-free
application of nano cellulosic suspensions in paper conservation, in
Heritage Science, 53:3.

2 Salah.A, hamed .M,. Harby .A ,(2019), Challenges of Restoration

and Storage of a weak Historical Textiles in Uncontrolled Museum
Con-editions; Practical Applications, RESEARCH ARTICLE,
Volume 5 - Issue 2.

% Velzen, B, (2006), A morphology of the tear: a first approach
towards a general Terminology, Papier Restaurierung, 7(2):p.13-6.
*Abdel-Kareem, O. M. A. (2005). The long-term effect of selected
conservation materials used in the treatment of museum artefacts
on some properties of textiles, Polymer Degradation and Stability,
87(1), p.121-130.
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® loelovich.M, Leykin.A (2008) , Structural investigations of
various cotton fibers and cotton celluloses, Bioresources 3(1):170-
177.

" Kaur.p, et al, Nano cellulose: Resources, Physio-Chemical
Properties, Current Uses and Future Applications. Front.
Nanotechnol. 3:747329. doi: 10.3389/fnan0.2021.747329
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® Cherian,R.M,(2021), A review on the emerging applications of
nano-cellulose as advanced coatings, Carbohydrate Polymers,
282(8):119-123

% Bridarolli .A, Nechyporchuk .O, Odlyha. M, et el,(2018) Nano
cellulose-based Materials for the Reinforcement of Modern
Canvas-supported Paintings, STUDIES IN CONSERVATION, vol.
63, NO. S1, S332-S334

1% Ding,Q and Zhang,P, (2021) Research on Cleaner Production
Process of Nano-cellulose and Its Application in Paper
Strengthening, Journal of Physics: Conference Series, p.1885
“Madani, A., Kiiskinen, H., Olsson, J. and Martinez, M. (2011):
Fractionation of micro-fibrillated cellulose and its effects on
tensile index and elongation of paper, Nord. Pulp Paper Research
journal, 26 :(3),pp. 306-311.

2Brodin F.W, Gregersen,W, Syverud K, (2014), Cellulose nano

fibrils: challenges and possibilities as a paper additive or coating
material-a review. Nord Pulp Paper Res J, 29(1),p .156-66.

B3saleh,S,( 2013), Application of Nano-Cellulose in Textile,
Journal of Textile Science & Engineering 03(04),p.42.
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“loelovich.M ,  Leykin, A, (2004), Nano-cellulose and its
application, journal "Scientific Technological Advantages”, Issues
3-4,Vol. 6, p.17-25.

> Quero, F., Nogi, M., et al (2010). Optimization of the
mechanical performance of bacterial Cellulose /poly (I-lactic) acid
composites, Applied Materials & Interfaces, 2(1), p.321-330.

® Kim.k, 2019, Nanotechnology-based advanced coatings and
functional finishes for textiles, Smart Textile Coatings and
Laminates (Second Edition), The Textile Institute Book Series, p.
189-203

7 Feng,Q, et al, 2017, The role of hydroxyl groups in inter chain
interactions in cellulose la and I, international journal of quantum
chemistry, Vol117, 10, p.1-7.
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