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Crystallization and melting behavior of blend fibers consisting of two types of isotactic polypropylene
(iPP), i.e. high stereo-regularity iPP (HPP) and extremely low stereo-regularity iPP (LPP), with
various HPP/LPP compositions was investigated. Firstly, isothermal crystallization behavior of the
HPP/LPP blend was investigated under the quiescent condition. Spherulite growth rate decreased, and
accordingly overall crystallization rate decreased notably with the increase of LPP composition.
Through the comparison with the samples from HPP/polystyrene blend fibers, and sheath-core and
sea-islands bicomponent fibers of HPP/LPP, it was concluded that the crystallization rate of HPP was
suppressed by the molecular level mixing of HPP and LPP in the molten state. Through the high-speed
melt spinning of HPP/LPP blends, improvement of spinnability not only by blending HPP into LPP
but also by blending LPP into HPP was confirmed, and the maximum take-up velocity of 10 km/min
could be attained when the HPP/LPP composition was 60/40. The origins for the improvement of
spinnability for the LPP-rich and HPP-rich fibers was considered to be due to the enhancement and
suppression of crystallizability by the addition of the other component, respectively. Crystallinities of
the fibers of various HPP/LPP compositions was lower than the values predicted based on the rule of
additivity, where the difference became less prominent with the increase of take-up velocity from 1 to
5 km/min. The thermal analysis clarified that both HPP and LPP components mostly crystallize
independently, however the incorporation of a certain amount of LPP molecules into the HPP crystals
and vice versa were also suggested. Detailed analyses of the melting behavior of HPP/LPP blend
fibers indicated the structural reorganization of HPP, i.e. crystallization of HPP in an amorphous state
as well as the simultaneous melting and recrystallization of imperfect crystal of HPP, in the heating
process. Wide-angle X-ray diffraction measurement of the fibers in the heating process revealed that
the HPP/LPP blend fibers prepared at 1 km/min underwent dramatic change of crystalline structure in
the heating process, whereas the structural change was almost negligible for the 5 km/min fibers.
These results support the concept of the co-crystallization of a certain amount of HPP and LPP in this
system.
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