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HIGHLIGHTS GRAPHICAL ABSTRACT

» ZnO nanoparticles were synthesized
within PS-b-PAA reverse micelle

UV-protective, self-cleaning and antibacterial properties of nano ZnO coated textile fabrics.
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Zinc oxide (ZnO) nanoparticles have been synthesized in reverse micelle cores of PS(10912)-b-PAA(3638)
copolymer synthesized by atom transfer radical polymerization (ATRP) at various precursor:copolymer
ratios. The size and morphology of nano ZnO particles have been characterized via TEM and XRD mea-
surements. The average size of nano ZnO particles were determined as 25 +6, 2144 and 22 + 6 nm for
Zn*2:copolymer ratios of 10:1, 20:1 and 40:1, respectively. The copolymer solution including nano ZnO
particles has been coated onto textile fabrics to enhance UV-blocking, self-cleaning and anti-bacterial
properties. Ultraviolet protecting factor (UPF) indicating UV-blocking properties of nano ZnO coated
textile fabrics were determined as 60, 179 and 271 for Zn*2:copolymer ratios of 10:1, 20:1 and 40:1,
respectively. Also, self-cleaning capacity was determined by investigating photocatalytic activity of
methylene blue as well as antibacterial activity against facultative gram-negative Escherichia coli and
aerobic gram-positive Staphylococcus aureus. It has been determined that the UV protective textile fabrics
have rather high photocatalytic efficiency with 78.2% and antibacterial activity against E. coli and S. aureus.
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1. Introduction

ZnO nanoparticles are widely studied materials due to their
unique photocatalytic, electrical, electronic, optical, dermatologi-
cal, and antibacterial properties [1-9]. ZnO nanoparticles need to
be dispersed homogeneously in various matrices for these appli-
cations and as a result a number of synthesis strategies have been
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developed over the years. Several methods were employed to pro-
duce ZnO nanoparticles in solution such as gas-phase synthesis
[10], wet-chemical synthesis [11], sol-gel [12], micro-emulsion
[13], dry-casting [14] and micellar templating [15]. Among these,
micellar templating technique provides excellent control on size
and morphology of ZnO nanoparticles. In this method, block copoly-
mer micelles are used as nanoreactors and nanoparticles are
synthesized within micellar cores [16].

Breakdown of ozone layer in the earth’s atmosphere has become
more and more risky to human daily life. Since UV radiation triggers
free radicals, long-term exposure of human skin to UV radiation
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