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Treatment of Cotton Fibers with Hydrophilic Compounds for Production of
Photocatalytic Fabrics
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Treatment of natural fibers with titanium dioxide nano particles will increase the photocatalytic activity and
hydrophilic properties. In this study, cotton fabric samples were treated in titanium hydroxide solution at neutral
pH and at low temperature. Titanium dioxide nanoparticles were formed by dehydration treatment in order to
bind the nanoparticles to the fibers. In order to elucidate the role of nanosized TiO, particles on the physical and
mechanical properties of cotton fabrics, DSA (drop shape analysis), UV-Vis (ultraviolet-visible spectro photom-
etry), tensile test and microscopic evaluations were performed. The visual inspection showed that the addition of
metal oxide does not have any significant effects on the appearance and the pore size of the fabric. The micro-
: scopic observation showed that the nanoparticles distribution over the surface of the fibers was uniform. The re-
sult of DSA test showed that the contact angle of water droplet on the untreated and treated fabric by 30.167%wt.
: of nanoparticles were 116.4° and 56.6°, respectively. The UV-Vis analysis showed that TiO, nanoparticles have
photocatalytic activity and able to decompose the methylene blue dye in the solution. The result of tensile test
showed that the strength of the treated fabric is about 30 N higher than that of the untreated fabric.

nanoparticles synthesis,
titanium dioxide,
hydrophilic,
photocatalyst,
self-cleaning behavior

(*) Address Correspondence to S.M. Zebarjad, Email: mojtabazebarjad@shirazu.ac.ir
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