Abstract: The new polyimide-silica hybrid materials were prepared using the

polyamic acid synthesized by copolycondensation of
3,3',4,4'-benzophenonetetracarboxylic dianhydride (BTDA), 4,4’-oxydianiline (ODA)
and A2A-type trifunctional amine, 1,1-bis 4-(aminophenoxy)phenyl -1-

4-(4-amino-2-trifluoromethylphenoxy)phenyl  ethane (1). (BTDA:ODA:1=7:6:1 in the
molar). 3-(triethoxysilyl)propy! succinic anhydride(TESSA) was reacted with amino group in
the polyamic acid to introduce ethoxysilyl group which was connection site with silica. The
polyimide-silica hybrid films were prepared by sol-gel reaction of tetraethoxysilane (TEOS) in
the polyamic acid solution, followed by thermal imidation. Self standing films were obtained up
to 50wt% of slica, and transparent films were obtained up to40wt% of silicaa The
dynamic-mechanical and mechanical analysis were carried out to examine the properties of
hybrid films.
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Table. Preparation of polyimide-silica hybrid films.
Code Polyamic TESSA H,O TEOS Silica Remarks
acid/ g / g (mmol) / g (mmol) /g (mmol) [ wit%
Pl 16.0 - - - - T
PIS-0 16.0 0.0761(0.25) 0.0135(0.75) - - T
PIS-10 16.0 0.0761 (0.25) 0.146 (8.12) 0.383(1.84) 10 T
PIS-20 16.0 0.0761 (0.25) 0.312 (17.3) 0.861 (4.14) 20 T
PIS-30 16.0 0.0761 (0.25) 0.525 (29.2) 1.477 (7.10) 30 T
PIS-40 16.0 0.0761 (0.25) 0.809 (44.9) 2.297 (11.0) 40 T
PIS-50 16.0 0.0761 (0.25) 1.206 (67.0) 3.445 (16.6) 50 @)
PIS-60 16.0 0.0761 (0.25) 1.800 (100) 5.169 (24.9) 60 )
PIS-20° 16.0 - 0.289 (16.0) 0.835 (4.01) 20 @)
a) 6.4wt% NMP solution. b) Calculated silica content in the hybrid films.  ¢) T: Transparent,
O: Opague.
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