i Part B: Persian Edition

TEXTITE : ITAST
Journal of Textiles and Polymers - z,g S

o Vol. 10, No. 4, 45-59, October 2022

e | }‘t http://

RESEARCH PAPER

Synthesis of Graphene/Zinc Stannate Nanocomposite on Cotton
Fabric to Obtain Multi-Functional Properties

Kazhal Ebrahimi'!, Peiman Valipour'”, Mohammad Mirjalili?, and Habib-Allah Tayebi!
1. Department of Textile and Apparel Engineering, Qaemshahr Branch, Islamic Azad University,
P.O. Box 35953-613, Qaemshahr, Iran
2. Department of Textile and Polymer Engineering, Yazd Branch, Islamic Azad University,
P.O. Box 89195-155, Yazd, Iran

Received: 30 January 2022, Accepted: 19 June 2022

Abstral

This research has been conducted with the objective of multi-functional finishing on cotton fabric for
improving different properties such as photocatalytic activity, electrical conductivity, UV blocking, and
antibacterial. To this end, in situ synthesis of graphene/zinc stannate nanocomposite was carried out
and its effect on the cotton properties was investigated. The structure and morphology of the fabric
surface has been examined by field emission scanning electron microscopy (FE-SEM) and its chemical
structure has been elucidated by X-ray photoelectron spectroscopy (XPS). The electrical conductivity
of coated fabrics was improved significantly due to the presence of graphene on the surface of cotton
fabrics. The photocatalytic activity of the treated fabrics with graphene/zinc stannate nanocomposite
was tested by degradation of methylene blue in aqueous solution under sunlight irradiation, which
demonstrated excellent photocatalytic efficiency of the nanocomposite. The antibacterial activities of the
samples against two common pathogenic bacteria including Escherichia coli and Staphylococcus aureus
have been also assessed, which suggested that the graphene/zinc stannate nanocomposite can function
effectively as antibacterial agents. Moreover, the nanocomposite finished cotton fabric showed proper

UV blocking activity.

Keywords: graphene/zinc stannate nanocomposite, cotton fabric, photocatalytic activity, electrical

conductivity, antibacterial
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