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Poly(phenylene sulfide) (PPS) is a high-performance crystalline super-engineering plastic which has
high thermal stability, excellent chemical resistance, and good dimensional stability. However, PPS
has serious drawbacks of its low toughness. Moreover, injection molding is difficult because there is
a small difference between the melting temperature (Tm) and melt crystallization temperature (Tmc),
and PPS solidifies quickly. In this thesis, we investigated improvement of toughness of PPS and
control of the crystallization behavior by blending different kind of polymers. It was found that the
Tmce Of PPS was lowered and the tensile elongation was improved by blending poly(phenylsulfone)
(PPSU), which is amorphous super-engineering plastic, due to the improvement of the interfacial
adhesion owing to the partial miscibility between PPS and PPSU. Small-angle X-ray scattering
measurements revealed that the PPSU chains were penetrated the amorphous region between the
PPS crystal lamellas due to the partial miscibility between PPS and PPSU. Super-tough PPS-based
blends were generated by melt blending PPS with poly(ethylene-ran-methacrylate-ran-glycidyl
methacrylate) (EGMA) and PPSU. The interfacial reaction between PPS and EGMA, and partial
miscibility between PPS and PPSU, both demonstrated to play important synergistic roles. It was
found for the first time that the crystallization rate of PPS was significantly delayed and the Tmc
decreased by blending with a very small amount of poly(N-vinylpyrrolidone) (PVP), although the
blends were phase-separated. The delay in crystallization may be due to the partial miscibility that

result in the entanglement of PP chains at the crystal growth front of PPS.




