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Received_September 02, 2020 Abstract Self-cleaning fabric is a fabric having a function of decotamination via
Revised_September 09, 2020 photodecomposition of photocatalyst or wash-off of contaminants on the

Accepted_September 24, 2020 superhydrophobic surface. TiO, is the main photocatalyst for this purpose, but it only

functions under UV light which is only a little portion of sunlight, compared to
visible light. In this regard, this study aims to investigate Fe-doped TiO, for improved
photodecomposition from visible light sensitization to apply self-cleaning finishing of
PET fabrics. Moreover, the Fe-doped TiO, treated PET fabric was further treated with
hexadecyltrimethoxysilane to provide superhydrophobicity on the PET fabrics. As a
result of this dual treatment, the prepared fabric exhibited excellent phtodecomposition
of methylene blue with 96.96% in 12h under sunlight and superhydrophobicity with
water contact angle of 166.5° and roll-off angle of 7°. This suggested that the
excellent self-cleaning functions can be privided to PET fabric via Fe-doped TiO, and
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Table 1. Sample names and preparation conditions of the prepared self-cleaning PET fabrics

Sample name Fe Fe-TiO; TiO; Fe-TiO; : AlTatase TiO;
(Wt%)* (Wt%) (Wt%) (ratio)

1-TiO, - - 1 -
3-TiO, - - 3 -
5-TiO, - - 5 -
1-Fe-TiO, 1 3 - -
3-Fe-TiO, 3 3 - -
5-Fe-TiO, 5 3 - -
1-FelTi9 1 03 27 1:9
1-Fe3Ti7 1 09 2.1 37
1-Fe5Ti5 1 1.5 15 5:5
3-FelTi9 3 03 27 1:9
3-Fe3Ti7 3 09 2.1 37
3-FeS5Ti5 3 1.5 1.5 5:5
5-FelTi9 5 03 27 1:9
5-Fe3Ti7 5 09 2.1 37
5-Fe5Ti5 5 1.5 15 5:5
5-Fe5Ti5-S** 5 1.5 15 5:5

* . Concentration of Fe used in the synthesis of Fe-TiO,

** . Silane solvent with 5wt% concentraion and stirring for 4 hours
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where,

(K/S)y : K/S of non-stained fabric

(K/S)s : K/S of methylene blue stained fabric

(K/S)w : K/S of methylene blue stained fabric after visible

light irradiation
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Figure 1. XRD patterns for (a) anatase TiO,, (b) 1-Fe-TiO, (c) 3-Fe-TiO, and (d) 5-Fe-TiO..
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Figure 3. SEM images of the untreated and TiO, treated PET fibers; (a) untreated PET, (b) 1-TiO, treated PET, (c) 3-TiO, treated

PET, and (d) 5-TiO, treated PET.
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