
Accepted Manuscript

Polyfunctional cotton fabrics with catalytic activity and antibacterial capacity

Bouazizi Nabil, El-Achari Ahmida, Campagne Christine, Vieillard Julien,
Azzouz Abdelkrim

PII: S1385-8947(18)31088-X
DOI: https://doi.org/10.1016/j.cej.2018.06.050
Reference: CEJ 19261

To appear in: Chemical Engineering Journal

Received Date: 13 March 2018
Revised Date: 4 May 2018
Accepted Date: 9 June 2018

Please cite this article as: B. Nabil, E-A. Ahmida, C. Christine, V. Julien, A. Abdelkrim, Polyfunctional cotton
fabrics with catalytic activity and antibacterial capacity, Chemical Engineering Journal (2018), doi: https://doi.org/
10.1016/j.cej.2018.06.050

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.cej.2018.06.050
https://doi.org/10.1016/j.cej.2018.06.050
https://doi.org/10.1016/j.cej.2018.06.050


  

1 
 

Polyfunctional cotton fabrics with catalytic activity and antibacterial capacity. 

 

Bouazizi Nabil a, b*, El-Achari Ahmida a, b, Campagne Christine a, b, Vieillard Julien c, Azzouz 

Abdelkrim d* 

 
a 
Ecole Nationale Supérieure des Arts et Industries Textiles (ENSAIT), GEMTEX Laboratory, 2 allée 

Louise et Victor Champier BP 30329, 59056 Roubaix, France 
b
 Université Lille Nord de France, F-59000, Lille, France 

c
 Normandie Univ., UNIROUEN, INSA Rouen, CNRS, COBRA (UMR 6014), 55 rue Saint Germain, 

27000 Evreux, France 
d 
Nanoqam, Department of Chemistry, University of Quebec at Montreal, QC H3C 3P8, Canada. 

 

*Corresponding authors: Abdelkrim Azzouz; Email; azzouz.a@uqam.ca; Fax: +1-514-987-4054. 

And Nabil Bouazizi; Email; bouazizi.nabil@hotmail.fr; phone: +33 2.32.29.15.36 

 

Abstract:  

     A novel, eco-friendly and cost-effective method involving cotton fabric (CF) coating with 

copper oxide and grafting of 3-chloropropyltriethoxisilane and diethanolamine resulted in a 

multifunctional material (CF@CuO-Si-N(OH)2). The latter exhibited catalytic activity in 4-

nitrophenol (4-NP) reduction, methylene blue degradation and antibacterial activity. Scanning 

electron microscopy, energy dispersive X-Ray-fluorescence, Fourier transform infrared and UV–

visible spectroscopies, contact angle and thermogravimetric analysis revealed the key-role of amine 

grafting in changes in wettability, stability, morphological and thermal properties. 4-NP catalytic 

reduction was found to obey 1
st
-order kinetics, affording 98 % conversion even after 7 successive 

reuses. CF@CuO-Si-N(OH)2 also exhibited appreciable antibacterial capacity against 

Staphylococcus epidermidis (S.epidermidis) and Escherichia coli (E .Coli). These results open 

promising prospects for using textile fiber-based nanocomposites in diverse  technological 

applications. 
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