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Abstract: TiOy/PBO (poly-p-phenylene benzobiythiazole) nano-composites were prepared by solution blending in MSA
solvent. The effects of the ultrasonic power and ultrasonic time on the dispersion of nano TiO, in MSA were studied. The
structure and properties of composites were characterized by FTIR, TGA, SEM and UV. The results show that when the
suspension ultrasonic power is 250 W with ultrasonic time of 15 min, the dispersion of nanoparticles in MSA is optimal.
In the FTIR spectra, nano-composites display no distinguishable difference from those of the polymer matrix at the nano
TiO, compositions up to 5% (mass fraction), which indicates that nano TiO, and PBO matrix are connected by physical
interaction. TiO,/PBO nano-composites possess a better thermal stability over PBO with a higher thermal degradation
temperature (z3), which increases from 689 C for PBO to 690 ‘C, 694 ‘C and 698 ‘C for TiO,/PBO with nano TiO,
compositions of 1%, 5% and 10%, respectively. The absorbance of composites increases significantly in 200—400 nm
wave range due to the excellent ultraviolet shielding function of nano TiO,. Therefore, TiO,/PBO nano-composites
exhibit a dramatic enhancement in anti-aging property.
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Fig.1 Molecular structure of PBO
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Fig.2 Effect of ultrasonic time on absorbance of dispersed

solution at 45 °C and 150 W
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Fig.4 SEM image of 10%TiO,/PBO composite film
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Fig.5 FTIR spectra of PBO and 5%TiO,/PBO composites
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Fig.6 TGA thermograms of PBO and TiO,/PBO composites
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Table 1 Thermal properties of PBO and TiO,/PBO
composites
Sample tydC Mass fraction at 800 ‘C/%
PBO 689 69.2
1%TiOy/PBO 690 71.4
5%TiO,/PBO 694 67.1
10%TiO,/PBO 698 68.1
1.0

1 — PBO
2 — 1% TiO,/PBO
0.8 3 — 5% TiO,/PBO
4 — 10% TiO,/PBO
(]
20.6
s+
O
g
204
0.2

1 | 1 1
300 400 500 60 700 800
Wavelength/nm

7 PBO Fl TiO,/PBO E A #1BHH AR S A
Fig.7 UV absorption spectra of PBO and TiO,/PBO

composites in solid film
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