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T BEEE HolH HAIFe] 7t AR Aalgo] SIS IRA AR MiFET) oA I =T S
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E7F ol HA AAHRD FE3AY TS ASIER 0T A o= okl spheruliteE $43H= micro-fibrilo] &
AXHA] HAFY] BFto] o]Foix ¥ 7]Fo] YU

Abstract : Hybrid process of thermally-induced phase separation and stretching was developed for the preparation of
microporous polypropylene hollow fiber membranes. Precursor for stretching was prepared by using soybean oil as a diluent
and benzoic acid as a nucleating agent for the spherulite control and it was stretched for the micrporous hollow fiber
membrane. The effects of stretching ratio and deformation rate for stretching process were investigated. Increase of
stretching ratio resulted in the greater pore size with nonuniform size distribution. Higher deformation rate also increased
the pore size with uniform size distribution. Stretching ratio was closely related with the orientation of polymer chain and
increased the mechanical strength of the fiber. Increase of deformation rate had little effects on the orientation of crystalline
phase, and decreased the orientation of amorphous phase which caused the decrease of tensile strength of the fiber and
broke the micro-fibrils connecting spherulites to form a circular pore shape.

Keywords : stretching, melt spinning, polypropylene, microporous membranes, hollow fiber.
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Figure 2. Hot stretching apparatus.
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Figure 3. IR dichronic ratio changes with hot stretching ratio and
deformation rate at characteristic bands.
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deformation rate at characteristic band at 974 cm™.
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Z0|H, A3048 A23, 2006

0.94

0.8

Tensile strength(kg;/cm?* min)
2

0.74— T T T T T T

Hot stretching ratio(%)

Figure 14. Tensile strength of hollow fiber membranes with different hot
stretching ratio at deformation rate of 528%/min (crosshead speed : 50
mm/min).

0.91

0.8

Tensile strength(kge/ cm?® min)
o

0.7

T T T T
600 800 1000 1200
Deformation ratio(%/min)

T
400 1400
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