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Preparation of Super-hydrophobic Substrates by Incorporating SiO, Particle into Organic-Inorganic
Hybrid Film / o Y. Ishida, M. Umeda, T. Kishi, T. Yano, S. Shibata (Tokyo Inst. of Tech.) / Mono-dispersed and
aggregated SiO, particles were prepared by the Stober method. SiO, particles were incorporated into a hybrid sol
and the hybrid films were prepared by the dip-coating technique onto slide glass substrates with various pulling
rates. Resultant films were coated with evaporated fluoroalkylsilane (FAS) to give hydrophobic property.
Hydrolyzed TMOS sol droplets containing 90mol%water were titrated on the substrates. With increasing Ra of
films, sol droplets showed high contact angles, and after solidification different-shaped SiO, gel superspheres
were obtained.
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[#FE] EFFOIL TFAMEKRED—RER ETNE-#bXt, RERDZFAL TEELIRIZAEED
Surface-tension Mold #(StM )% #H4E L72[1], BY¥ERA TR, L—Y —FR. KRR L OeetEx 11 5
TAHIENTED, IHIT, SM HEDFREEZ Y NV IRICEIG T DI 2R AT, T /A=Y A XD Si0, ki
FEIKBEEEICIVHEFES - BAEREZARL. Y VEE T - BULERBZL T Bt~ A 7uAt— My A
ZADFBHIR Si0, TN HFOIL, MBUZLVBEIRIV I T TARBONDZLEHEL TET2[2 ],

AHFFETIT, A - BEENAT VRN T I 0 YA XD SiO, SR FZ2HML . RFART IR EIZR%E
FER % | FAS ZREIZIVEAKTHILET, MO KRESINERDRa B B2 BAMEEROERERETLIZ,
LI, F¥ETV—L0, FIUYMVEERD Si0, Y NVikR 2B KMEER EICE TLELS Y T, IBROERS
BREM IR Si0, EEIRSABELNDZEEFALNIT L,

[3ZBR] Stober ¥EIZED, AT RS —VEBEBLLTK, 7oE=7, TEOS DREZE(LIRRNS Si0,
PRI 2ERIL Tz, E= VN b5V FUA(VTES), 3-A% 7Y udk L 7 ut’ LR ARF 37 (MOPS), TMOS
BLOFF T4 7 rREFVR(TTIP) 2 FEEE L T 35VTES-35MOPS-15TMOS-15TTIP YV Z{ERIL SiO,
PRI FZTIMN, T4y T a—T A TEIZIVATART TR LICHEBEETER LT, BEONEOM MR E R
SEHZKVRIE LTz, BRI AMEZ 535720 N T H7 04 8-1,1,2,2-T  NeRud 7F VN b o5
v (FAS13) 2K EIZRHEBTESE 2, 90mol%DKEHMUIZ TMOS V' /VZFREIL | KNI HEL 7245 A
XA IV—2 AW Uy A —F —DOY VIR ER EIZRETL, @ TEZ LB OEMAZ R,

[#3L£2] (2)TEOS : NH;: H,0=0.28 : 2.82 : 8.00 (£/LH)., (b)TEOS : NH; : H,0 = 0.90 : 1.46 : 9.87 T,
2 DO RO FENZ LV BB Si0, ki F D SEM EE# Fig. 1 IR, (@iX7I7e00 Si0, #%
WL F —RKLF DS BORRE T, E72(b) TIIPORL F 038 E L TV VB, Fig. 2125 & RITEEZ (b8 TERIL
TRORETRT 7ANETR T, (a) TSI & BT EE IR T IR RIEL 257223, (b)EREMRL AR
TiE, RERMMA RS, 51& EIFEENSEMT 5120 Ra (BATFEHHI)BREAR-oTNS, B2 Ra
fE%H T 5EMRIZ TMOS Y V% FLIZ(Fig. 3). HEDTZDIZIVA—ML A X DK DBl DIEZEBR T
Y. AKOBEEAIL 140°LL ETHY Ra IZXVE(LE T, /N2 VKR TIE Ra OEEINZ S THEfil A 1T
40°~130° LK LT=, BEL%H T OBEMIZRT-N Ra = 6.6um DR TRl 1200, KIERIK+I 700 OB
RVATNDB/ONTZ, RERICLVELIREIREH D00 OB EMRIMERIC 1L, B LT SiO, Mk -5
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Fig. 1 SEM images of SiO, particles.
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Fig. 2 Surface profiles of silica particle added films.
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Fig. 3 Contact angles of sol droplets and gel superspheres as a function of Ra.
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