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AFM Characterization of TiO. Coated Fabric and Its Photocatalysis Reactivity
XU Yang, WEI Qufu, WANG Yingying, HUANG Fenglin

(Key Laboratory of Eco-textiles of Ministry of Education, Southern Yangtze University , Wuxi 214122)

Abstract Nanoscale titanium dioxide functional films are prepared on the surface of the cotton woven fabric
and the polyester knitted fabric at room temperature by RF magnetron sputtering process. The surface microstructure
and morphology are characterized by Atomic Force Microscope (A FM) . Photocatal ytic propertiesof two treated fabrics
are tested in olar and UV radiation respectively , and their photocatal ytic activiies are compared. The results show that
the treated fabrics have excellent photocataytic property, and after 30 launderings, the photocatalytic activity still
maintains at a high level. It also indicates that the photocatal ytic activity of the treated fabricsin UV radiationis higher
than in solar radiation, but the effect isn’t very distinct. And at the same experimental magnetron sputtering parame-
ters, the cotton coated with the nanoscale titanium dioxide shows better performance than the polyester fabric coated
with the nanoscale titanium dioxide in terms of the photocatal ytic property.
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Table1l Experimental parameters of sputtering equipment
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Table 2 Comparison of particle size distributing

<20nm <40nm <60nm <80nm <100nm
nm % % % % %
45.83 11.07 48.32 78.56 92.09 96.44
74.69 4.59 21.62 45.41 62.43 75.68
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Fig.2 Topography of coated fibers by AFM
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Table 3 Relationship between types of fabrics and reaction
rate constant for photocatalys's

Asonin/ % 74.12 77.18 60. 66
k/min?! 0. 0463 0.0493 0.0311
k Difference/ % 6.09 8.26

63. 40
0.0339
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Fig. 3 Background experiments of uncoated fabrics in
solar and UV radition respectively
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Fig.4 Photocatalysis Reactivity o different types of coated fabrics
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Table 4 The influence of the laundry times to the
photocatalytic property

Laundering Times min O

5 10 15 20 25

30

Cotton 0.0463 0.0447 0.0435 0.0425 0.0417 0.0410 0.0403
Polyester 0.0311 0.0276 0.0255 0.0237 0.0222 0.0212 0.0205
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