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R 2t : Tube-in orifice B¢ HAI T3 &§YAIYXE §3) Zeza2gl %L‘%" AL A z2F F,
obdd, dal B dAg AL F& oM ITAHE Fosigh. HARE 2 BAF X 2P
Bl o X E JFe 2AEY] A8te FTAE Y] AzlE ] #27 bubble pointd & Al
85 F Tk 180~200To A ALY FEA e thd Aol o, HAIEEr BESFE =3
ZE u)7l 2718 8 FEATe g3 el Frlste A Byt 34

9)3 120~150Ce A ol d &g A ATt 15 A4 100% el AAndA
Qa, d4 2 A A7t BEFE FUisAh o A YA E nAEL FE

7o) 0.3um, & 0.05~0.1ym? E3 ¢t

Abstract : Polypropylene hollow fiber was prepared through the melt spinning apparatus to which a
tube-in-orifice type nozzle was fixed, and then annealing, drawing and heat treatment processes were
followed to give it microporosity. The effects of the spinning conditions and the post-treatment condi-
tions on the microporosity were investigated by the observation of the hollow fiber membrane surfa-
ces with scanning electron microscope and the bubble point test method. The porosity was good in
the hollow fibers spun at the nozzle temperature range of 180~ 2007, and increased with increasing
spinning speed and increasing draft ratio. Annealing was carried out at the temperature range of
120~150C to enhance the crystallinity of the hollow fiber. The porosity was excellent with 100%
drawing in the case of the single drawing, and augmented with the multiplicity of drawings and heat
treatments. The formed pores took the shape of the slits which were 0.3um long and 0.05~0.1ym

wide in the axial direction of the hollow fiber.
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Fig. 1. Formation of pores between lamellae.
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Fig. 2. Cross flow type quenching apparatus : (1) spi-

nneret, (2) screen, (3) cooling air, (4) quenching box,
(5)guide, (6) winder.
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Fig. 4. Preparation process for polypropylene hollow
fiber membrane.
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Fig. 5. Bubble point test apparatus : (1) air bomb, (2)
cock, (3) pressure gauge, (4) test module, (5) water, (6)
permeated air.
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Table 1. Comparison of Spinning Temperature and
Bubble Point

Conditions™*

Spinning Draft  Annealing Bubble onmt
Temp(C) Ratio  Temp.(C) (kg/cm®)

180 330 140 02

180 345 140 03

190 345 140 0.15

190 345 153 03

200 350 140 0.2

230 340 140 05

230 320 140 05

*Nozzle : OD=10mm, ID=9mm
Spinning speed . 77cm/min
Draw ratio . 100%

Table 2. Comparison of Spinning Speed and Bubble
Point

Conditions™*

Bubble Point

Spinning Spinning  Cooling
. . . (kg/cm?)
Speed(cm/min) Temp.(C) Height(cm)
31 230 250 15
77 230 250 0.5
59 190 60 2.0
77 190 60 0.2
*Nozzle : OD=10mm, ID=9mm
Draw ratio : 100%
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Fig. 10. The surfaces of the hollow fibers prepared
by (a) single drawing, (b) twice, (c) three times (X30,
000), (d) five times (X15,000).
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