
Accepted Manuscript

Title: Multifunctional properties of cotton fabrics coated with
in situ synthesis of Zinc oxide nanoparticles capped with date
seed extract

Authors: Mehrez E. El-Naggar, S. Shaarawy, A.A. Hebeish

PII: S0144-8617(17)31229-8
DOI: https://doi.org/10.1016/j.carbpol.2017.10.074
Reference: CARP 12923

To appear in:

Received date: 18-7-2017
Revised date: 23-9-2017
Accepted date: 22-10-2017

Please cite this article as: El-Naggar, Mehrez E., Shaarawy, S., & Hebeish,
A.A., Multifunctional properties of cotton fabrics coated with in situ synthesis
of Zinc oxide nanoparticles capped with date seed extract.Carbohydrate Polymers
https://doi.org/10.1016/j.carbpol.2017.10.074

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.carbpol.2017.10.074
https://doi.org/10.1016/j.carbpol.2017.10.074


Multifunctional properties of cotton fabrics coated with in situ synthesis of Zinc oxide 

nanoparticles capped with date seed extract  

 

Mehrez E. El-Naggar*, S. Shaarawy, and A. A. Hebeish 

 

National Research Centre (Scopus affiliation ID 60014618), Textile Research Division, Pre-treatment and 

Finishing of Cellulosic Fibres Department, 33-El-Behouth St. (former El-Tahrir str.), Dokki, P.O. 12622, Giza, 

Egypt 

 

* Corresponding author: Dr. Mehrez E. El-Naggar, Email: mehrez_chem@yahoo.com, Tel: 

00201126018116 

 

Highlights 

 In situ formation of ZnO-NPs within cotton substrates were synthesized 

 Bio-extract of date seed via water extraction of grinded date seed waste.  

 date seed extract was used as stabilizing agent for ZnO-NPs.  

 The capped ZnO-NPs is sustainable for antibacterial activity and UV-properties. 

 

Abstract 

  In situ formation of zinc oxide nanoparticles (ZnO-NPs) was studied within the 

framework of several factors. variables examined include (i) innovation of a new capping agent; 

(ii) nature of the cotton fabric related to its processing; (iii) formation of Zinc hydroxide 

(Zn(OH)2) due to reduction of zinc acetate with sodium hydroxide (iv) treatment of the 

differently processed cotton fabrics with (Zn(OH)2) functionalized dispersion as per the 

exhaustion method, (v) further treatment of the cotton fabrics with (Zn(OH)2) dispersion 

according to the pad-dry-cure method and (Vi) conversion of (Zn(OH)2) to ZnO-NPs during the 

curing step in the latter method. Results depict that the incorporation of the bio-extract obtained 
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