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Preparation and Structural Performance of PPS/PP
Blend Sea-Island Superfine Fiber

WAN Yanxia, ZHU Zhiguo, WANG Rui, DONG Zhenfeng, ZHANG Xiuqin
(School of Material Science and Engineering, Beijing Institute of Fashion Technology, Beijing 100029, China)

Abstract: The polyphenylene sulfide/polypropylene ( PPS/PP) sea-island blend fibers were prepared from PPS and PP
by blended melt spinning process. PPS superfine fibers were prepared by removing off PP matrix phase from the blend fiber
in presence of xylene. Using scanning electron microscopy ( SEM), differential scanning calorimetry ( DSC), thermo-
gravimetric analyzer (TG) , X-ray diffraction (XRD) and infrared spectroscopy tester (FT —IR) , the effects of composi-
tion ratio and drawing ratio on structure and properties of fiber were studied. The results showed that the average diameter
of PPS superfine fiber rose to 408 nm from 228 nm when the composition ratio of PPS/PP increased to 60/40 from 30/70.
The phase transition began to appear when the composition ratio of PPS/PP was more than 60/40. PP improved the crys-
tallization ability of PPS, the fiber linear density became larger, the crystallinity of PPS and the mechanical properties of
fibers decreased, with the PPS/PP blend composition ratio increasing. The fiber linear density became small, the fracture
strength of fiber reinforced and crystallinity of PPS increased, with the drawing ratio improving. The drawing ratio of PPS/

PP blend fiber was 2. 0 to 3. O times when the spinning speed was between 280 ~350 m/min. The thermal stability of PPS
superfine fiber declined, but that did not affect the high temperature properties of PPS.
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Fig. 1  Brittle fracture surface etching SEM micrographs of PPS/PP blend fiber of different composition ratios: (a)30/70, (b)40/60,

(¢)50/50, (d)60/40, (e)65/35 and (f)70/30
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Fig. 2 SEM micrographs of PPS superfine fiber prepared under different PPS/PP composition ratios: (a)30/70,

(b)40/60, (¢)50/50 and(d)60/40
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Fig. 3 DSC cooling curves of PPS/PP blend fiber of dif-

ferent composition ratios
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Fig. 4 XRD patterns of PPS superfine fibers prepared

under different PPS/PP composition ratios
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Table 1 The effect of PPS/PP composition ratios on the crystal-

linity and mechanical properties of the blend fiber

RS/ S K/ e e o ks
30/70 35.6 4.68 3.09 64.4
40/60 31.2 5.12 2.83 59.6
50/50 27.9 5.32 2.77 106. 25
60/40 23.8 6.43 2.14 104.72
100/0 11.3 2.69 1.68 87.72
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Table 2 The effect of drafting on crystallinity and mechanical
properties of the blend fiber
LR L PG S
0 14.3 15. 80 0.43 257.65
2.0 24.1 7. 66 1.71 104.70
2.5 25.8 6. 90 2.16 98. 20
3.0 27.9 5.32 2.77 106. 25
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