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Abstract—Microporous polypropylene hollow fiber membrane was prepared by the melt spinning and cold-
stretching method. In order to measure the porosity of the hollow fiber membrane, bubble point measurement
and microscopy of the both sides of a hollow fiber were done, and the area fraction and the volume fraction
of micropores were estimated through image analyzer and mercury porosimeter. The bubble point of the
hollow fiber measured in 30%(v/v) aqueous ethanol solution was 1.5 kg/cm? Slit-shaped micropores were
evenly spread all over the hollow fiber membrane, and parallel to the fiber axis with a stripe pattern. The
micropores of the inside and the outside of the hollow fiber membrane have the similar morphology and
their area fractions were 30-40%. Pore size distribution was tend to be normal, and the total volume fraction
of the micropores was about 52%.
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Fig. 1. Preparation process for polypropylene hollow fiber
membrane.
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Fig. 2. Bubble point test apparatus.
1. Air bomb 4. Test module
2. Cock 5. Water-ethanol solution
3. Pressure gauge 6. Permeated air
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Fig. 3. X-Y graph of dynamic contact angle balance(wet-
ting behabior of a standard flamed glass in water).
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Fig. 4. X-Y graph of dynamic contact angle balance(wet-
ting behabior of polypropylene hollow fiber in wa-
ter).

Table 1. Surface tension of water-ethanol solutions and
contact angle of the polypropylene hollow fi-

ber
. Surface tension Contact angle

Solution y(dyne/cm) of hollow fiber 8(°)
Water 72.6 80.9

Et 05* 59.1

Et 10 51.2 63.2

Et 20 42.2 51.0

Et 30 36.0 36.8

Et 40 315 237

Et 50 29.8

Ethanol 23.1 3.02

*number means ethanol volume fraction
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Fig. 5. Variation of the bubble point according to ethanol
percent(C HFM-1, © Celanese).

3.0

2.0

Bubble point(kg/cm?)

e

0.0+
0 5 10 15 20

Immersion time(min)
Fig. 6. Bubble point according to the immersion time in
ethanol 30% solution(o HFM-1, © Celanese).
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(b
Fig. 7. The microscopy of (a) the inside and (b) the out-
side of the polypropylene hollow fiber membrane
(HFM-1).
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Fig. 8. Contacting modes of the bubble point test solu-
tions and the hollow fiber membrane.
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Fig. 9. Pore size distribution calculated by image analysis
and mercury porosimetry method.

Al ol 2o wlAFo) sjube) ulFHY Es}ol
g gtele.

3-4. o|MIZ2| HEEZEEE FIE8

#edsl FFALe] FAzle 2N E w4 g B
FE(HA R A ) it v A F2) "A8]) S A5
$13) image analyzer& Ab8-st¢ch el HAjdn| A
AR wlAlF A 2] gbedo] FEIEHA] ¢ol Edo]A
slo] ol AlxE EAle) 27l g A}4stgth HFM-
18] 2% e 30%, - 40%] 32§ e
git}. ¥, mercury porosimeters Ap&3le] FFA}
7te] bulk volumeZ-¢] w|Al-Fe] H-aji&g AwjRg)
t}. HFM-19] 7% vl A F9] o882 2F 52.0%% ¢}

Fig. 9= vlAl39] =274 25 Jehd T3z A
TEE 2 JehB 2 ¢} Image analyzer2 A3
ER7]FY] HA7|FAEFL oF 05 ume] 3, mercury
porosimeter2 A 7zl <F 06 um HEHAE A4
Axrt ZAupye] we}l 7ke) zleirt A= AL,
7139 2A77} 3zte] oh]r] wlFe AlzlEdA] 2
HR7E A AA =279 G7ke] zpelrt A F 37
- Folc}. A, wlAFe] FIEEE AHPERG &
s Jehled], o)A RN E FFAYY Yiex
B2 w4 Feo] EAsn vk AME 4 7 A

4.4 £

d
FEALE Az F HH A =7
71z o g F3 Akt o)Al =27)
rosity) & A3 on o)2XE QL AE2L gL
2t}

(1) Eejz29ga $32129 bubble pointE =
stk Eejz2gale AgAjoln ofek-g 30%(v/
v) F8odo] Aol b folsidck FFAItY] x|
Azl ZojA4E bubble points AZom, o 5%
Fol F¥oll =tsleict. HFM-19] bubble point 1.5
kg/em?9l 2w, o ZHE] A4t®l | TAEL 078
umsict.

(2) A0 &ed Az} FFAbete] Yz 2=
AR vl T2 A9 Fdsiglen, njgTe
Ze]l 03um, F 0.1um®] £3iRge 2 HH5 ke
2 ghs] wjedge) glw, dAY FFHE X q
Eiel] 22A FEF o glelc)

(3) Image analyzer® FHA}A-S 2A% Ax
03t o n)4F WA E§-e 30-40%, H7|FAE
0.5 ume}g] 1, mercury porosimeter® ZFZA}te-
AF A3} vldFe] £HR82 520%, Hd7FR
0.6 umolgich. vl Z7E $xE AFEE
£ vepigdeh

fo
i
ol
o
o

=

<

oft ot Mr rlo

£ rle

REFERENCES

1. Mitsubishi Rayon Co., U.S. Patent 4, 055, 696
(1979).

2. Mitsubishi Rayon Co., U.S. Patent 4, 530, 809
(1985).

3.tk M- ATREES, 14(3), 1637(1985).

4. Valdes, F.,, Harasaki, H., Meserko, J., Kambic, H.,
Malchesky, P., Golding, L. and Nose, Y.: Trans.
Am. Soc. Artif. Intern. Organs, 27, 270(1981).

6. Tagawa, T. and Ogura, K.:J. Polym. Sci. Polym.
Phys. Ed., 18, 971(1980).

7. Baranov, V.G, Volkov, T.I, Farshyan, G.S. and
Frenkel, S.Y.:J. Polym. Sci., Part C, 30, 305(1970)

8. HMEEE : Hethe, 14(1987).

9. Bierenbaum, H.S,, Isaacson, R.B. Druin, M.L.
and Plovan, S. G.: Ind. Eng. Chem. Prod. Res. Deve-
lop.,, 13(1), 2(1974).

10. Smith, J. M.: “Chemical Engineering Kinetics”, 2
nd ed., McGraw-Hill, N.Y., 302-318(1970).

HWAHAK KONGHAK Vol. 29, No. 5, October, 1991



