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Innovative self-cleaning and antibacterial cotton textile: 
no water and no detergent for cleaning
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A B S T R AC T

In study, morphologically well-defi ned TiO2 nano particles (NPs), prepared by sol-gel method 
was coated on the cotton textile surface to develop self-cleaning, UV blocking and antibacterial 
cotton textile surfaces. Commercially available Degussa P25 TiO2 powder photocatalyst was 
used as benchmark for comparison. To evaluate the self-cleaning action of modifi ed textile 
fabric, tea stains were introduced on the cotton fabric. Under sun-test illumination, decrease 
in the color of tea stain was followed over time for the determination of self-cleaning perfor-
mance of the modifi ed textile surface. The effects of TiO2 treatments on the main functions of 
cotton fabric were investigated by the measurements of tensile strength, tear strength, wrinkle 
recovery angle and color fastness measurements. The modifi ed cotton textiles with TiO2 NPs 
and Degussa P25 TiO2 powder showed strong self-cleaning performance under illumination 
and tea stain was completely removed in 30 min. TiO2 coating improved UV protection factor 
of cotton textile by three fold. According to the untreated cotton textile, the modifi ed textiles 
with sol-gel based TiO2 NPs and TiO2 powder showed much stronger antibacterial performance 
against E. coli and S. aureus bacteria.
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1. Introduction

Most of the regular textile products are surfaces to 
be stained and soiled with any liquids, dirt, dust, foods, 
bloods or any other oily contaminations. Textile items 
are need to be frequently dry cleaned, washed, wiped or 
sponged using any type of detergent, soap or any other 
dirt removing media. Detergents are an extensively used 
group of chemicals with the annual worldwide use of 
surfactants exceeding 2 billion kg [1]. Large quantities of 

detergents and their components enter the environment. 
It is estimated that about 5% of all detergent and their 
components reaches the aquatic environment [2]. Con-
cern over the potential environmental impact of deter-
gents and some of the components has led to extensive 
study of their environmental effects [3]. Due to the haz-
ardous and health effects of detergents, their additives 
and by-products, recently many studies were attempted 
to improve new environmentally friendly detergent and 
self-cleaning products. New improvements about self 
cleaning surface processing and challenging proper-
ties of nanotechnology have attracted textile industry 
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