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A study on the Synthesis and Characterization of
Polyimide/TiO, Nanocomposite
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Abstract

Organic/inorganic hybrid materials have rapidly become a fascinating research field. In this study,
polyimide/TiO, composites were synthesized from nano-sized anatase TiO; and two types of polyimide,
that is, BPDA-PPD and PMDA-ODA. Nano-sized TiO particles were prepared from TiOEts solution
by the sol-gel method. The synthesized PI/TiO, composites were characterized by using XRD, TGA,
FT-IR, TEM, and Atomic Force Microscope(AFM). TiO, particles were dispersed well in polyimides
and the mechanical and thermal stability of polyimide was improved with TiO» nano particles.
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Table 1 Molar ratio of the compositions
Composition Molar ratio
Ti(OEt)s 0.270 (20m¢)
Distilled Water 0.08 (1.434me)
Catalyst 0.08 (2.44m0)
Ethanol 0.68 (40mf)
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Table 2 The thermal properties of pure polyimide
and composites

Properties | PI-A | PI-B | PI-A/TiO; | PI-B/TiO:
TiOx(wt%)| 0.0 0.0 10 10
Ts(C) 440 445 471 490
Tmax 508 515 521 542

Tmax : the maximum rate of weight loss.
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Fig. 8 SEM micrographs of cross-section of PI-B/
TiO- containing 2wt% TiO-

@ . (b)

Fig. 9 TEM micrographs of PI-B/TiO» containing
10wt% TiO, particles: (a) 4K and (b) 150K
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