Fabricating Superhydrophobic Surfaces with Transparency/Durability by

Spin-Coating Silica and Silicone or Silicone-Modified Polyurethane
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n the latest 20 years, superhydrophobic surface with a water contact angle greater than 150 AC 0 8 g O
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employed to construct superhydrophobic surfaces. However, most techniques and methods are 9
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In this work, silica, NH,-terminated silicone (SN,) and silicone-modified polyurethane with L IANG UNIVERSITY. ZHEJIANG UNIVERSITY, ZHEJIAN
- - - - SUPERHYDROPHOBIC ¢ e 'RHYDROPHORIC SUPERHYDROPHOBIC
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3. SIO, is synthesized by sol-gel method. Soaklnq time (ml ﬂ) %akln tlme m%
TDI Polypropylene glycol Silicone modified polyurethane (SN;-prePU) 4. The Coating solution is prepared by g
dissolving or dispersing SN, (or SN.-
prePU) and SiO,. Coating solution is
SN,/prePU=2:1 0 0 0 0 spin-coated onto glass slides. Final
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o W | Figure 2. (a) Contact angles for droplets of different pH values on spin-coated surfaces. (b) Transmittance curves of
a ., Sos surfaces spin-coated with different SN,/SiO, bilayers. Transmittance=(T /T ,s) X 100%, where T, is the transmittance
O Wavenumber cm) of coated surfaces and T, is the transmittance of the glass slide. (c) Photographs for (I) the untreated glass slide and
160 160 (I1) the glass with 20 SN./SIO, bilayers, and photographs for (I1) and (111) 20 SN,-prePU(2/1)/S10, bilayers. Water
sl C1 10l C2 contact angles of the surfaces coated with (d) 20 SN,/SIO, bilayers and (e) 20 SN,-prePU(2/1)/SiO, bilayers for
@140; 00000050 | 0] % different soaking time. (f) Photographs of water droplets on the spin-coated surfaces at different soaking time points.
Q = 5° 130] %]E@/@\@% The upper four photographs are for the superhydrophobic surface coated with 20 SN,/SIO, bilayers and the lower
H % 120] - %z/ four photographs are for the superhydrophobic surface coated with 20 SN,-prePU(2/1)/SI0O, bilayers.
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Q;‘Z? /@/@/@ i;‘z /@/D In summary, transparent superhydrophobic surfaces are fabricated by spin-coating SN, and
D w0 e @ 120] %] S10,, while superhydrophobic surfaces with better durability are fabricated by spin-coating
S uol @/@ 110/ / SN,-prePU(2/1) and SIO,. These spin-coated surfaces show stable water contact angles to
; 100{ - 1000 droplets of varied pH. While in the procedure of spin-coating, SN, and SN,-prePU favor the
P 4 6 s, 10 X 0 a4 6 8 1 aggregation of S10, nanoparticles which facilitates the formation of rougher surface structure.
Number of Layers or Bilayers Meanwhile, due to its Si-O-SiI main chain, SN, provides hydrophobicity. PU enhances the
; ; ; : adhesion between coatings and glass slide, and within bilayers, which improves the durability
Figure 1. (a) FTIR spectrum of the synthesized SN,-prePU(the molar ratio of SN, to prePU is 2/1). AFM 3D of the coatinas
graphs of (b1) 5 SiO, layers, (b2) 5 SN,/SiIO, bilayers, and (b3) 5 SN,-prePU/SIO, bilayers. Water contact angles of gs.

surfaces prepared with different conditions (cl) surfaces spin-coated with only SiO, layers at 2000 rpm, (c2)

surfaces spin-coated with SN,/SIO, bilayers at 2000 rpm; the solvent is isopropanol, (c3) surfaces spin-coated with Refe rence
SN,/SIO, bilayers at 2000 rpm, (c4) surfaces spin-coated with SN,/SIO, bilayers at 3000 rpm. If it is not specially

pointed out, the solvent is ethanol. The symbol ‘*’ in (c3) and (c4) indicates that a sessile droplet test cannot

proceed on coated surfaces with more bilayers because the superhydrophobicity of the surfaces prevents the water 1. Yilgor, 1.; Riffle, J. S.; Wilkes, G. L.; McGrath, J. E. Polym. Bull. (Berlin) 1982, 8, 535-542
droplet adhesion. Water droplet can slide easily on these superhydrophobic surfaces. o L T Y T ' ' P '
2. Jiang, P.; McFarland, M. J. J. Am. Chem. Soc. 2004, 126, 13778-13786.
Table 1 Table 2 3. Nakajima, A.; Fujishima, A.; Hashimoto, K.; Watanabe, T. Adv. Mater. 1999, 11, 1365-1368.
Surface information of spin-coat surfaces Composition of SN, and selected SN,-prePU and 4. Nakajima, A.; Hashimoto, K.; Watanabe, T.; Takai, K.; Yamauchi, G.; Fujishima, A.
Ry IS PV < i BOW static contact angle of finally fabricated surfaces Langmuir 2000, 16, 7044-7047.
(nm) (nm) (nm) ©) Sample SN,  prePU 0,
af 72.3 83.8 400.9 1.198 45.345.2 Abbreviation (mol)  (mol) )
bt 100.5 125.9 723.7 1.272 128.8+3.1 SN, 1 / larger than 160
ct 6.1 833 547.1 1.230 1245+3.9  SN,-prePU(L/1.4) 1 1.4 133.2+1.6 Acknowled geme Nt
. —— . . — SN,-prePU(1.4/1) 1.4 1 140.1+0.3
T Surface a is coated with 5 SiO, layers. Surface b is coated with 5 SN,/SiO, bilayers. Surface c 2
Is coated with 5 SN,-prePU/SiO, bilayers. The AFM 3D graphs of these three surfaces are ng'preﬁggg;B 12 1 12;121;%
presented in Fig. 1.(b1), (b2) and (b3). -pre . : R I T Talal "
D atithmetionlean deviation. -~ RMS, root mean square. ** P-v, maximum height of e | SN prePU(2/1) ; : 159 941 4 This work was supported by the Program for Zhejiang Provincial Innovative Research Team
profile. P-V=R-R,. """ S Ratio, is the quotient of the exact surface area to the project area. y; is (G rant No. 2009 R50004)
the vertical distance from the mean line to the it data point in scan region. “: The surfaces are spin-coated with 20 bilayers.
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