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Abstract

Commercial fully drawn filament yarn (FDY) of poly(ethylene terephthalate) were solid state polymerized at 220ºC, 230ºC and 240ºC for duration of 30 minutes to 2 hours under inert atmosphere. Molecular weight of the solid-state polymerized polyester filaments increased from 16,000 gm/mol to a maximum of 26,000 gm/mole for the sample subjected to 240 oC for 2 hrs. The kinetics of the SSP in the highly oriented crystalline FDY polyester filaments was investigated using an empirical relation between initial molecular weight and time of SSP and was found to be similar to that found in amorphous unoriented polyester chips. The effect of solid-state polymerization on the structure and properties of the filaments was also studied. The solid state polymerization in filament form opens up possibility of producing high performance yarn while eliminating some of the processing problems in handling high molecular weight polymers.
