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Second-Order Nonlinear Optical Properties of Organically Modified Titania Thin Film
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Abstract The polymeric titania sol was prepared via partial hydrolysis of titanium isopropoxide and its

characteristics were investigated. The effect of solvent, catalyst and water content on the sol stability

was investigated. The shear viscosities of sol solution at different temperatures were measured to

determine the gel time. Employing the spin coating technique, optically clear and transparent titanium

oxide thin film was fabricated. Even after doped with second-order nonlinear optical(NLO) active

monomers, the film quality was maintained very homogeneous. The film was corona-poled under 3~

5kV at 50~100°C range. The electro-optic coefficient, ry, was measured to be 1.5~5pm/V using the

wavelength, 632.8nm from He-Ne laser.
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(a) Precursor titaniumisopropoxide(TTIP,
Aldrich Chem. Co., 97%)

(b) Solvent : methanol(MeOH, J.T. Baker.
Inc.), ethanol(EtOH, Merk Co.), 1-propanol
(PrOH, J.T. Baker. Inc.), butanol(BuOH, Cica
reagent), chloroform(Orient.  Chem.  Ind.),
tetrahydrofuran(THF, Orient. Chem. Ind.), N, N-
dimethylform amide(DMF, Kanto Chem. Co.),

(¢) Catalyst : hydrochloric acid(Junsei Chem.
Co.), triethylamine(TEA, Junset Chem. Co.)

(d) §719 & . Disperse Red-1(DR-1, Aldrich
Chem. Co.), N-(4-Nitropheny!)-(L.)-prolinol(NPP)

(e¢) 7)€} : polymethyl methacrylate(PMMA,
Yoneyama Chem. Ind. )
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Table 1. Experimental Composition for Sol Solution

(1-PrOH : 1-propanol, THF :tetrahydrofuran)

{mol ratio)

TTIP 1-PrOH| H,0 | HCl | TEA
1 1 1 0.08 U
1 4 1 0.08 S
1 8 1 0.08 S
1 0.5 3.7 0.8 S
1 8 3.7 0.8 S
1 6.4 | 0615 0129 S
1 8 | 1 0.05 S

TTIP | THF | H,0 | HCl | TEA
1 8 1 0.02 U
1 8 1 0.08 U
1 0.5 3.7 0.8 S
1 1 3.7 0.8 S
1 2 3.7 0.8 S
1 8 3.7 0.8 S
1 64 | 0615 0.129] U
1 8 1 0.05 U
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Fig. 2. Relationship between the shear viscosity
and aging time in sol-gel process using TTIP.
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Fig. 3. UV-VIS absorption spectra of unpoled and poled film doped with 6wt.% DR-1, NPP.
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