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Sol-Gel Preparation of Titania/Organic Silicone Hybrid Thin Films
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(College of Chemistry and Chemical Engineering, Shenzhen University, Shenzhen 518060, China)

Abstract; Incorporation of metal alkoxides into polymers. through Sol-Gel/process is of significant interest for
tuning the refractive index of optical materials. The organic=inorganic hybrid -material with tunable refractive
index (RI) and high transparency was studied.< Tetrabutoxytitanate(( TBOT) and alkoxysilanes including di-
phenyldimethoxysilane (DPS) and vy-Glycidoxypropy! trimethoxysilane (GPTS) were employed as sources of
the titania sol and the silica sol respectively. Subsequently , crack-free films were fabricated by spin coating.
The hybrid films with different Ti contents were characterized by various techniques including IR, UV-Vis,
TG/DSC, TEM and auto-laser ellipsometer. The results indicated that the hybrid films displayed homogene-
ous morphology and titania was crosslinked with/alkoxysilanes. The RI of films increased from 1.54 to 1. 64
at 633nm with Ti molar fraction varing from'10% t0.70% . And the transmittances of the hybrid films in the

visible range were higher than 90% .
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Table 1 Compositions of the hybrid sols

Hybrid Ti(OBu), GPTS DPS H,0
sols /mol /mol /mol /mol
S1 0.010 0.063 0.027 0.122
S2 0.020 0.056 0.024 0.108
S3 0.030 0.049 0.021 0.095
4 0.040 0.042 0.018 0.081
S5 0.050 0.035 0.015 0.068
S6 0. 060 0.028 0.012 0.054

S7 0.070 0.021 0.009 0.041
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Fig.1  The infrared spectra of Sl films before and after curing

process
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Fig.3 Transmittance curves of cured films S2, S5 and S7
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Table 2 Pencil hardness of films
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