224k 2002 60 (5): 789-794  1SSN: 0567-7351 CN: 31-1320/06

A LA 5 A1 /SIO_2-TiO_2 7~ Wi AR £ 1% 't 27 2 A B Bk (R BF 5

A0S R, AT T,

IR B TR AL A7 .15 (200237); H AR 3L TR 243 AT A Hb 0. Fifg: (200237)
WRHE BRIEE WSRO A H 852 H

2 DI —3 (DO—3) Sy—4izK Hl A 52 = A AR (KH—560) KW
BRI TR AR AL AASD N ETMA, R — &R (sol-ge) 1%:{FASD SRR Y IE
THSERR A T KR4S, AT AR A HLA (A R/SIO_2-TiO_ 24+ b i %,
FEXHZIE AR R A B REAT T, RIS 2040 (FTIRD L i@ HisE ( TEM) FIXH
(EDS) 7T T 24 i e R P Hh 1 48 5 WL EE R I

TERS o tH—ZE NP AR BT 2RI 1) R Rt e (NLO) R EIX~ (2) is 1.43* 10~(-7)
esu. ZERHIfiEHE (DSC) WM BB RS IREE n1k196

Cs TSRS — 0] Wi 5o % A JEEAE B A Hi i (P B m) R B 1) e PEEAT T HF 90

R Zetbdill JERrEsE Hun RuetE UL ik P ORIR-EERE

95 0644

FHA NGNS

Organic Chromophore Group/SIO_2-TiO_2 Hybrid Material for Organic- I norganic Second-
Order Nonlinear Optics
Li Xuhua,Y uan Qiaolong,Wang Dening,He Bin,Qian Feng

Ingtitute of Materials Science and Engineering, East China University of Science and Technology.Shanghai
(200237);Center of Analysis and Testing, East China University of Science and Technology. Shanghai (200237)

Abstract A new type of organic chromophore group/SiO_2-TiO_2 second-order nonlinear optical (NLO) materials has
been obtained by sol-gel process from titanium butoxide [Ti(OBu)_4] and an akoxysilane dye (ASD) synthesized by

coupling disperse orange-3 (DO-3) with (3- glycidoxypropyl) trimethoxysilane (KH-560). The phase diagram of the
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system was investigated and a stable hybrid sol was prepared. Research by X-ray energy dispersion spectrum (EDS) and
transmission electronic microscope (TEM) shows that the hybrid sol particles consist of SIO_2, TiO_2 and the organic
chromophore group and the size of the particlesis about 20~80 nm. Moreover the mechanism of the complexing reaction
was also investigated by Fourier transform infrared spectrometer (FTIR) in the preparation process of the hybrid sol. The
ordering parameter @ of the transparent poled film of the hybrid material, prepared by spin- coating, thermal curing and
corona poling at 190 C for 1 hour, can reach 0.38 and the second-order nonlinear optical polarizability X~(2) is 1.43 *
10~(-7) esu according to one dimensional rigid oriented gas model (IDROGM ). The poled film exhibits good orientation
stability and its glass transition temperature is 196 C.
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