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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
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2.4 %
21 N2 2 AL
i Ao A ARG E2] o AE(PET) A= Test—

fabrics itoll A Al 2H FE=HLZE AHESECH
TiO2= Acros—ogarnics it Titanium(IV) oxide
(98+%, anatase powder)& AH&3F4tt. o]+ T}
Y FE 2 H4f 44 umO| Mesh sizeE 7M., i
Aelol= v EaA et AR A Q1 SA A
Egu| S A A 7H(Sigma—Aldrich jit)& AHE-SFL T
Aol e FEu o] FEside sk g &
HEZ AR+ 23 92 Methylene Blue Hy—
drate(070%, TCI Co., Ltd., Japan)& AF&3}%th,
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2.3 284 A21S 0/g3t Mmgaly 499 HiE
PET 488 234 Helsto] 259 Wxgely
Y92 Azstnd sk, WA A el 4 nEAS
A$A71] B 4T 2RA BAE ALA, o

&3} isopropanol®] 1:9 &
o 8 25 AHESHRITE, SAME A E g EA A RE
ol w&7t 247k 1, 5, 10wt%7t H =S Eg-gujo A
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ZE ARk o Alzete] A2l 8cmz F-A5H3E
K/S% &4 o= =2 7]|(Spectrophotometer CM—
3600d, Konica Minolta, Japan)& A&-3}o] 4009]
A 760nme] G tholl A S4skaL oFg 9] Kubelka—
Munk 2l(1)of o]-8-3}of &afj&S AAFstT

Decompostion (%)= m ------ (1)

where,

(K/S)o = 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 UV irradiation
3. Zm Y
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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,

Wy Wet pick—up ratio

Wo: Weight of the fabric before padding(g)
W: Weight of the fabric after padding(g)
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< UER STt o] = =AY A= Al TiO«7}F deg A
7hElo] W BAMIES UEhH Z A E o] Af EH
TiO27} S2FE 2] Zok5l7] W2¢l Ao 2 {{r%%u}.

F2 wet pick—up&¥} TiO29] A+
Feh A g 241817 $18to]

Ch 2 xmsa PET 414
B BERZ S B4 o] Figure 20] e
ATk, %A 9] wet pick—ups EA oA e Zol 5%

TiO: 484k A 2] Aol F0) A7} A% o]
B2 2] Sokol 7P 42 ofe] Ti0w7h W
ol 3% TiOs AN 28] Aof|= 714 ukL oFo] Ti0;
7 T e, whebA 5% TiO: $EAMAS PET A&
of A2 Alol= TiO29] 7<47}§ Q15 Lho 2B}
Hoz gfel B2 2ok

gk, Af WO TiOwt 7H4 wo

3.2 X4 X2IE 0/8510 HET MmZald M9
Table 10] S84 = 2] £ 4] Alet 8] 5o
wE W4 4 PRT A4 AE2H dehygl

J

PET 44 ARl 2440l m P57l 120709
o, 294 A2 Ao Az gole] o] Aglol
150° o] ALO.2 244 S Urehglet ol o



YE0et 224 HAAS 0183 MESelY 4R X Y Bt 291

Figure 2. SEM images of the TiO2 treated fabrics with various TiO2 solution concentrations; (a) 1wt%, (b) 3wt%,
(c) 5wt%.

A5 AAshs T8 AR FHAH7F &2 Od%LoﬂH Ao 12h =2 Ao 84.7%9] FEH&S Uely=
A AT FEolAE fFAREH| tEel Ao R & HhH ol FEuuk A 2] Alof= 95.1%9] FEHES U
SHET FAPEEA] xsUPSZ o= *‘Xﬂi =]y Effjo] FEul 9 2= A2 A 9] FEslgo] WA U
00 gt Az Seld 7]5S HE7] fleir= = EbuiTh E3F, FE STl FEujvt A2 Al
2 roll-off angle®] F8.3}t}, & 1h ool 80%°1/39] Fial&S Uetil= vhdof

B AP AL 204 A E PET Ak BE  BEoHel 204 Xo] Al 12h o] 80%014ke] %
BE] 15019 LS A5ola ¢ 23~25 7129 HES Ueho] YEuhet 24 FA 4 Ao
oo Bge] FRE WAl MASel SARE 24 WEe SRR ndl Aoz dehyrt

AmIed 7% Jehls Aom Bttt B QN OR Tioe] RN 5E B0 zz#g}
ROt 25T FA T Ao E ERS A 2R AgEle] wHH Ea YEu)o] Fue) v
gho] gstol Fua) A0l ASkE S YoHT 19 9L LABIIe] Yo| BpHolr},

RO A% §OS AGIHE o] HAH 2AA A0 mebA] B AT N9} o] FEw He] Fof a5
o Ach, of sl B2 S A AlghE A2l st o] EHomt

a0 0 AR HEol AetE AL 255 o] 95t
3.3 M50 U 294 MRS OIR510I HEE MEZAIH MR of BN/ Lolukd % A0l Gtk e 2

Baslof ZU AelE 2 SAU AAB D Aol S0 U ST Aok o Ao
Yao) Hel gAY SEL Swigs, 285 Hel § o] YEu) BAY YARGo| HAs}eo] Fi

=

oo] L lwisoi LH3te] PET Afel B30 3 710 202 Beren

o F 25 S AYstel FHA W xS /)  BEwhel 24 Hel € PET 469 BEAS =
2 s Anged PET 442 Axstgch Az A% A% 1557 (£4)2 b ARt 1w A elw
£ PET 49 Methylene blue B3| A8 2148 2 o] &2 152 (£3)3 SARE 2& & 4= e},
YEOISE He)Y PET A0S B A9 ABSt vl e 15010 B He Bho) Asteln 46
stel Figure 3o Uehfoich, #Emheh 24 Aol 2 Alcld 727 A Be 429 roll-off

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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