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Abstract By the sol-gel method, the polyethylene glycol (PEG2000) doped TiO, films are prepared. The effects of
additive amount of PEG2000 on the microstructure, surface morphologies, transmissivity, and self-cleaning
properties of TiO, films are investigated. With the ultraviolet lights as light sources, the effects of PEG2000
concentrations on the photocatalytic activity of TiO, films are analyzed. The results show that all the structures of
the prepared films are anatase; the microstructure of TiO; films can be regulated and controlled by the regulation of
the additive amount of PEG2000 and thus their optical and self-cleaning properties are controlled.
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Fig. 1 XRD patterns of TiO; films with

different PEG2000 concentrations
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Fig. 2 SEM images of TiO, films with different PEG2000 concentrations. (a) PEGO; (b) PEGI1; (c¢) PEG3; (d) PEG5
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Fig. 3 AFM images of TiO, films with different PEG2000 concentrations. (a) PEGO; (b) PEG3; (¢) PEG5
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Fig. 4 Transmission spectra of TiO, films

with different PEG2000 concentrations
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Fig. 5 Degradation rate of MB for TiO, films with

different PEG2000 concentrations
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Fig. 6 MB droplets on sample surfaces under UV irradiation for (a) (¢) 0 min and (b) (d) 10 min
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Fig.7 Water contact angles for different samples. (a) PEGO; (b) PEGI; (c¢) PEG3; (d) PEG5

A AN TR B 2R ROV 45 4 XoF S Y SRR MR A

WLl T TiO, 1P Ti— O KEA—, ]
P PEAR 58, 1O, 2 180 W B A% 7K PR AR A T 2 i 25
RHW IR, TiO, BY H 3 im BUs Ok , 2 i 22 5 4k
WL 2, MR Wenzel A5 85190 A] S, 2 1 KL
it R A, 2RO 2 ol A SRR /. PEG3 B K 1Y
3 THTREURE B AL B L AT RO K T R L R AR, A
i S K M e e 4f .

4 4k v

P PEG2000 2 75 5], DABK 2 9 T gy HiF 3K
A, 38 95 -1 e vk A5 B T R 2P A PEG2000 8
PERY TiO, #5 I . 2R H R Wi -4 P 1 25 70 353l 40 3% A
R T ZILE YK TIO, HIE ., B4
SR, BT & 0 TiO, MR R SiEk 254, 5
K2 PEG2000 ety TiO, A L, PEG2000 2
PE TiO, WA R 18 B0 2 L 45 0 . 2% TR 32 15 K
HEBEE PEG2000 ¥ i (34 i, FLAS Fi AL Bt 22 0 4
Ko YRR B ) 3 S 23R G K, O A Ak T MR RN ST K P R 1 1S
DI . {HIE, i B9 PEG2000 £33/ TiO, 3
B LI o7 25 Sk 3R i) A Ak 3 P 0 S K P R R

%, FHI, s 809 PEG2000 A& F T 3R78 7] 0,6
SR A G R EAER TIO, R,

s £ X W

[1] Banerjee S, Dionysiou D D, Pillai S C. Self-cleaning
applications of TiO; by photo-induced hydrophilicity
and photocatalysis[J].  Applied Catalysis B:
Environmental, 2015, 176-177: 396-428.

[2] Wang R, Hashimoto K, Fujishima A, et al.
Photogeneration of  highly  amphiphilic = TiO,
surfaces[]]. Advanced Materials, 2010, 10 (2): 135-

138.
[3] Watanabe T, Nakajima A, Wang R, e al.
Photocatalytic activity and photoinduced

hydrophilicity of titanium dioxide coated glass[J].
Thin Solid Films, 1999, 351(1/2): 260-263.

[4] FuX H, Fan J C, Zhang J, et al. Development of
outdoor lighting lampshade self-cleaning composite
film [J]. Acta Photonica Sinica, 2016, 45 (12):
1231001.
MFE, WHRLE, ik, & BT PAMNRITE N A
WIHE S BT H [J]. 5t 7 # 4, 2016, 45(12):
1231001.

[5] Prabhu S, Cindrella L, Kwon O J, et al.

0116001-5



ot &2 # 1z

Superhydrophilic  and  self-cleaning  rGO-TiO, Thin Solid Films, 2008, 516(12): 3888-3892.

composite  coatings for indoor and outdoor [12] Chen X, Lu G L, Zhou Y, et al. Effect of PEG on

photovoltaic applications[J]. Solar Energy Materials the microstructure and photocatalytic activity of TiO,

and Solar Cells, 2017, 169: 304-312. films [J]. Bulletin of the Chinese Ceramic Society,
[6] Chen Y F, Zhang C J, Huang W X, et al. Synthesis 2016, 35(1): 302-305.

of  porous  ZnO/TiO,  thin  films  with MRes, Rhick¥, FATE, %. PEG & 4 1k ok 0 I i o0

superhydrophilicity and photocatalytic activity via a ZE R R AL PE e R B2 e [T . Ak AR R i, 2016,

template-free sol-gel method[J]. Surface and Coating 35(1): 302-305.

Technology, 2014, 258: 531-538. [13] Huang W X, Lei M, Huang H, et al. Effect of
[7] Miao L, Su L F, Tanemura S, et al. Cost-effective polyethylene glycol on hydrophilic TiO, films:

nanoporous SiO,-TiO, coatings on glass substrates Porosity-driven superhydrophilicity[J]. Surface and

with antireflective and self-cleaning properties [J]. Coating Technology, 2010, 204(24): 3954-3961.

Applied Energy, 2013, 112: 1198-1205. [14] Huang W X, Deng W, Lei M, et al.
[8] WangJJ, Wang D S, Wang J, et al. High Superhydrophilicity porous TiO, film prepared by

transmittance and superhydrophilicity of porous phase separation through two stabilizers[J]. Applied

TiO, /SiO, bi-layer films without UV irradiation[]J]. Surface Science, 2011, 257(11): 4774-4780.

Surface and Coating Technology, 2011, 205 (12): [15] Chen]JJ, Zhang L, Zeng Z X, et al. Facile

3596-3599. fabrication of antifogging, antireflective and self-
[9] MuQ,Li Y, Wang H, et al. Self-organized TiO, cleaning transparent silica thin coatings[]]. Colloids

nanorod arrays on glass substrate for self-cleaning and Surfaces A: Physicochemical and Engineering

antireflection coatings [J]. Journal of Colloid and Aspects, 2016, 509: 149-157.

Interface Science, 2012, 365(1): 308-313. [16] LongJ Y, Fan P X, Gong D W, et al. Ultrafast
[10] Salvaggio M G, Passalacqua R, Abate S, et al. laser fabricated bio-inspired surfaces with special

Functional nano-textured titania-coatings with self- wettability[J]. Chinese Journal of Lasers. 2016,

cleaning and antireflective properties for photovoltaic 43(8): 0800001.

surfaces[J]. Solar Energy, 2016, 125: 227-242. TV, JEEE, AR, & B EotH & HA B
[11] Murakami A, Yamaguchi T, Hirano S, et al. R 5 A R W L. T EWOL, 2016, 43(8):

Synthesis of porous titania thin films using 0800001 .

carbonatation reaction and its hydrophilic property [J].

0116001-6



