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A study on the synthesis and characterization of PI/TiO2
nano-composite.

Joong-Hee Lee”, Bong-Shin Lee™ and Seok-Bong Heo™
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Abstract

Oragnic/inorganic hybrid materials prepared by sol-gel method have rapidly become a fasci
nating research field in materials science. In this study, Polyimide/TiO: composites were
synthesized from nano-sized anatase TiO: and two types of Polyimide (BTDA-PPD,
PMDA-ODA) by Sol-gel method. Nano-sized TiQO: particles were prepared from TiOEty
solution. The composites were charcaterized by using XRD, TGA, IR, TEM, and Atomic
Force Microscope(AFM). TiO. nano particles were dispersed well in polyimide matrix and the
thermal stability of polyimide was improved with TiO» nano-sized particles.
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Fig. 1 XRD Patterns of TiO:; Powder at different
sintering temperatures.
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Fig. 2 SEM micrographs of TiO: anatase powder
for (a)500°C, and (b)R00T.
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Fig. 3 FT-IR spectra of Polyamic acid at
different temperature.
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Fig. 4 (a)SEM micrograph of cross-section and
(bTEM  micrograph of PI/TiO: nano-composite
containing 10wt% TiO: particle( X 8K, x 30K)
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Fig. 5 TGA curves of pure PI, PI/TiO» Composite
-B containing 2wt% and 10wt% TiO-.
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Table 1. The Properties of pure PI-A, PI-B,
PI/TIO» Composite-A and B

Compos | t¢ | Compos |
Properties| Pi-A | PI-B DAS' ¢ Om‘);me
Tiowt%) | 0.0 0.0 10 10

Tsx(C) | 440 445 471 490

Thax 508 515 521 542

Measured at heating rate 20C/min under nitro
gen atomsphere.

% - Swit% weight loss temperature.

x - The maximum rate of weight loss.
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Fig6 3D-AFM image of PI-TiO; nanocomposite.
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