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Abstract This study reported the dual functional self-cleaning PET fabrics prepared from
TiO2 and hexadecyltrimethoxysilane treatment, which have photodegradation and super-
hydrophobicity on the fabric surface. Phodegradation and superhydrophobicity of the re-

sulting fabric were compared with TiO2 or silane treated fabrics. The dual functional
self-cleaning PET fabric showed less photodegradation than the TiO: treated fabric. How-
ever, the dual functional self-cleaning fabrics showed superior superhydrophobicity to
silane treated fabric with increased water contact angle and significantly decreased roll-
off angle. This suggested that the dual functional PET fabric has a great potential to be
the commercialized self-cleaning fabric because it is repellent to soil or dust and even if
soil or dust is adsorbed on the fabric surface, it can be removed by water rolling off on
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the surface or photodegradation by the photocatalyst.

Keywords textile finishing, titanium dioxide, photodegradation, superhydrophobic, self

>
N
P
il
-+
ox
Jo
=]
g2
10
to
of
iCl
o
jus}
i
o
oln
X2

1o o
9‘_15
Kw
N
H
A
P‘L
rlr
o
rE
©
_C‘;

ox

flo
N m>~
N
N
fir =
o
i

Mz 2 K
Jo
~N

1o |k
ujy
)
ol

N
2
oR ot @

B

)

2 o
2

lo 4 e
2
2
v
9% o
b
I
re
N T
e 2L
N

et
1=

=2
i)
D
2
ol
i)
©
1o
e
iy
D)
1:014
1%
Hu

ne
rZ
2
|o
U
i)

>,

=N
2=

A1 do e

rEoE L _\1

==

ol
flo
o
o
ol
2

o

jalnd
iy
o

ooy
H 2o op
fr lo 8
g
2
oy
1>
fi ol-_]
o
|o
Hu
otd
}11
=2
i

o
ol
k1
o rr
_}l_‘
>,
ot
2

]
ol
2
i
ox,
o
o

>

oid
¢
b)
oo
lo
fru

0 b
rir
Mg
to
o2
il
o
2L
A
p#
rlr
o
E
o
_VL
o

o
=
o
2
ot
o
o
o
=]
o 2
E

o
-IN
f

B
S I
Tk
E

102::-: Z‘]
ol 9%t

DR

o
.

Ofr
ot

8 A, 29 75

Moo o



WEZYE FHOE APEof Yrho ok
Ti0:E otk LI 5] 450l 2§5te] sl
ofst Az Fely 7% AL A A At B
o wh glepion,

b 8k el ofF S
754 5 9T A B0 0 AP
23L505] Sl 7911, B0

o

[} 01__
U EU5 7152 FA) P e Hae A
T A9 muEA g gt 53, AzFely 7%
o 74 F R obEo] O F UBOR 22 AgH L
Felo| 28 A aol B W 25 AnIely 7]
2 Holshe A WA Hag vt gk,

web 2 o)A Eelol A AEe] Tio
%Hiﬂﬂﬂl-%MWEﬂ awﬁuxa

o3 71 HelE %&ﬂn@q
2.4 %

2.1 A2 % Al

3 GO AHGE Fe]o) 28 (PET) 44 Test-

fabrics ol A A2 BEW LS AESFGICH
TiO2= Acros—ogarnics it Titanium(IV) oxide
(98+%, anatase powder)& AH&3F4tt. o]+ T}
o FE|Z H4t 44 pme| Mesh sized 7Hith, it
Aeloll= HlEaA Azt &AL HAAQl Sigma-
Aldrich it 9] AL A E 2| EA| A TS AFESFA T,
ﬁTc’roﬂ Ty FEu o FENYS AP fltt 2
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drate(> 70%, TCI Co., Ltd., Japan)& A3} tt.
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2.3 24 A21S 0/g3t Mmgaly 429 HiE
PET 488 234 Helsto] 259 Wzl
Y92 Azstud sk, WA A el 4 nEAS
A$A711 B 4T 2A BAE ALA, o

&3} isopropanol®] 1:9 &
o 8 25 AHESHAITE, SAME A E g EA A RE
ol &7t 247k 1, 5, 10wt%7t H =S Egk-gujo A
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4 AT ES Feskelrh, ke &9 PETAH R
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2.5 HIZE AoS|d Mol 24 U M5 Hit
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Lz H2]E PET 459 &3
ylene Blue 25 uM =8 30mlef 2+ A 0.25g=
8h &¢F 180rpm o= 2 £ 60T 2F 229

= o

A 4h 23t AlHS il
UV 3t A 0.5, 1, 2, 4, 8, 12h k=EA]7
7ol mhE K/S3he) wisks 4ot sfisf 1y J=
£ AFst skglek. Al S UV =& A 6W, 365nm 9

Textile Coloration and Finishing, Vol. 30, No. 4



290

ZE ARSI oH AR eke] AP 8em®E A48T
K/S# &4 o= =4 7]|(Spectrophotometer CM—
3600d, Konica Minolta, Japan)& A&-3}o] 4009]
A 760nme] G tholl A S4skaL oFg ] Kubelka—
Munk 4| (1)o] o]-&sto] Eall&= A4kt

Decompostion (%)= m ...... (1)

where,

(K/S), = K/S of non—stained fabric

(K/S)g = K/S of Methylene blue stained fabric

(K/S)w = K/S of Methylene blue stained fabric

after UV irradiation
3. 2ot ¥ o
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Figure 1. Methylene blue photo—decomposition(%) of
anatase TiO2 treated PET fabrics with various TiO2
solution concentrations.
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where,

W, Wet pick—up ratio

W,: Weight of the fabric before padding(g)
W: Weight of the fabric after padding(g)
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Figure 2. SEM images of the TiO2 treated fabrics with various TiO2 solution concentrations; (a) 1wt%, (b) 3wt%,
(c) 5wi%.
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Table 1. Contact angles of hexadecyltrimethoxysilane treated PET fabrics with various silane concentrations

Hexadecyltrimethoxysilane concentration(wt%)
0 1 5 10

Contact angle(’) 123(£3) 152(%3) 150(%4) 153(£3)
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Figure 3. Methylene blue photo—decomposition(%) of
anatase TiO2 treated PET fabrics before and after
hexadecyltrimethoxysilane treatment.
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