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Study on non-isothermal crystallization kinetics of TLCP/PPS
in-situ fiber forming hybrid fiber
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Abstract  The thermal liquid crystal polymer ( TLCP) /polyphenylene sulphide ( PPS) in-situ
microfibril forming hybrid fiber was prepared by melt spinning method. The formation of TLCP
microfibrils enhances the mechanical properties of PPS matrix and optimize the spinning process.
Considering that the actual spinning process is a non-isothermal crystallizing course, the non-isothermal
crystallization kinetics of PPS/TLCP hybrid fiber was studied firstly. Differential scanning calorimetry
(DSC) was used to investigate the influence of TLCP microfibrils on the crystallization of PPS matrix in
accordance with non-isothermal crystallization and Jeziorny model was utilized to analyze the parameters.
The results showed that the microfibrils of TLCP, which acted as a heterogeneous nucleation agent in the
course of blending with linear PPS matrix, increased the onset crystallization temperature and lowered the
half time, thus accelerated the crystallization process. Besides, the morphology of blend and the
microfibrils of TLCP of hybrid fiber were observed through scanning electron microscope (SEM).
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Fig.2  Plots of relative crystallinity versus temperature
for pure PPS and PPS/TLCP blended fibers
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for pure PPS and PPS/TLCP blended fiber
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Fig.4 Plots of log [ —=In (1 —=X,) ] versus logt
for pure PPS and PPS/TLCP blended fibers

®1 FEFRERNNFEESHR Jeziorny HEFINSH
Tab.1 Non-isothermal crystallization kinetic parameters of pure PPS and PPS/TLCP blended fibers
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0 279.85 40.407 0 231.92 -38.798 2 47.93 0.871 70 1.44 4.613 59
1 278.51 37.077 0 233.47 -42.561 3 45.04 0.927 09 1.15 5.595 06
2 279.15 34.055 8 234.63 -42.009 44.52 0.937 97 1.12 5.321 92
3 280.02 32.984 1 236.85 -42.277 3 43.17 0.9431 4 1.10 5.154 99
4 278.84 35.960 6 239.12 -50.923 4 39.72 0.965 81 1.03 5.772 53
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PPS/TLCP (mass concentration of TLCP, 4% ) blended fiber
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