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Abstract— Hollow fiber membranes were spun from the mixture of 18wt% polysulfone, 67wt% solvent
N,N-dimethylacetamide (DMA)and 15wt % additive (polyvinylpyrrolidone or 2-methoxyethanol) with a take-up winder
under the condition of 50% relative hunudity, 60cm air gap, 10 m/min spinning speed and external coagulant water.
Bore coagulant such as water made inner skinned membranes and weak coagulant such as glycerine or 98wt % isopro-
panol (IPA)+2wt% water made double skinned membranes. The weakest coagulant like IPA or 95wt% DMA + 5wt %
water made outer skinned membranes. The hollow fiber niembrane spun with 95wt% DMA + 5wt% water solution as
bore coagulant showed the rejection as high as 95% against PEG M.W. 20,000 (2,000 ppm} solution and then its
ultrafiltration flux was as great as 5.3 x 10~3cm/atm-min.
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Fig. 1. Hollow fiber spinning apparatus.

1. Air bombe 7. Ismatec metering
2. Line regulator pump
3. Polymer solution 8. Filter
reservoir 9. Rotameter
4. Bore coagulant 10. Three-way valve
reservoir 11. Spinnerette
5. On-off valve 12. Take-up winder and
6. Zenith metering gelation bath
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Fig. 2. Take-up winder and gelation bath.

1. D.C moter 5. Spinnerette

2. Speed controller 6. Hollow fiber

3. Chain 7. Revolution roller
4. Idle 8. Take-up roller
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Fig. 3. Tube-in-orifice type spinnerette.
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Fig. 4. Schematic procedure of a nascent hollow
fiber membrane cross-section.
(a) Emerging time from the spinnerette
(b) Air gap passing time
(c) Submerging time in a external coagulant
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Fig. 5. Schematic procedure of a inner skinned
hollow fiber membrane.
(2) Emerging time from the spinnerette
(b) Air gap passing time
(¢) Submerging time in a external coagulant
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Fig 6. HF membrane spun with water as bore
coagulant.

PS/DMA/PVP = 18/67/15

Fig. 7. HF membrane spun with water as bore
coagulant.
PS/DMA/MC = 18/67/15

HWAHAK KONGHAK Vol. 27, No. 4, August 1989



598 Hel -

Fig. 8. External wall surface of HF membrane
shown in Fig. 6.
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Fig. 9. HF membrane spun with the air gap
10cm.

PS/DMA/PVP = 18/67/15, Bore coagulant :
water
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Fig. 10. HF membrane spun with glycerine as
bore coagulant.
PS/DMA/MC = 18/67/15

Fig. 11. HF membrane spun with 98wt% IPA +
2wt% water as bore coagulant.
PS/DMA/PVP = 18/67/15
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Fig. 12. External wall surface of HF membrane Fig. 15 HF membrane spun with ‘air as bore
shown in Fig. 11. coagulant.
PS/DMA/PVP = 18/67/15, Air gap : lem:

Fig. 13. 35wt% polysulfone HF membrane. Fig. 16. HF membrane spun with isopropanol as
PS/DMA = 35/65, Bore coagulant : water bore coagulant.

PS/NMP = 28/72. Air zao : 10em

Fig. 14 HF membrane spun with air as bore Fig. 17. Internal wall surface of HF membrane
coagulant. shown in Fig. 16.
PS/DMA/PVP = 30/50/20, Air gap : lcm
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Fig. 18. HF membrane spun with 95wt% DMA
+ 5wt% water as bore coagulant.
PS/DMA/PVP = 18/67/15

Fig. 19. Internal wall surface of HF membrane
shown in Fig. 18.

Table 1. Ultrafiltration characteristics of several hollow fiber membrane 2

Additive Bore coagulant Pure water flux b)

2,000 ppm aqueous solution

Solute M.W. UF flux P Rejection (%)
MC water 3.1 PEG 3,400 2.6 20
PEG 20,000 2.1 29
PVP 40,000 1.7 89
PVP 320,000 - 100
glycerine wetting - - -
98%IPA + 2%water wetting - - -
PVP water 5.5 PEG 3,400
PEG 20,000
glycerine 12 PEG 3,400 9.9 5
PEG 20,000 4.0 55
98%IPA + 2%water 1.1 - - -
95%DMA + 5%water 299 PEG 3,400 18 1
PEG 20,000 53 95

a): PS/DMA/PVP (or MC) = 18/67/15 (wt%)
b): x 10-3cm3/ecm2-atm-min
c): Shell side is feed position
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