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Abstract : The structures and permeation properties of the polysulfone hollow fiber membranes
prepared by dry-wet spinning method were investigated, Spinning solution was composed of
polysulfone (Udel P-3500), N, N-dimethylacetamide and polyethylene glycol (molecular
weight: 600). The aqueous polyethylene glycol solution with the molecular weight of from
1000 to 35000 was used for the permeation test. The effects of the composition of spinning
solution, spinning height, spinning temperature and coagulants on the structures and perm-
eation properties of hollow fibers were studied as main factors, Hollow fibers with a single
or double finger structures have the MWCO ranged from 12000 to 35000 by changing the
preparation conditions, At 3 atm, water fluxes of these membranes were at the range of 1-83

X 10%cm®/ min cm?
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Fig. 2. Effect of spinning Height on water flux:PS/
PEG / DMAc=15/ 15/ 70, Dope=Core=3,0g / min,
Spinning Temp.=107C.
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Table 1. Effect of Spinning Height on Water Flux and Fiber Structure

Spinning Fiber Dimension

Water Flux

-y .
e e O
{cm) (pm)  (pm) () (cm® / min. em®)
2 91 718 111 0.72 1 Double finger Dense
(0.32)*
20 347 659 94 0.65 5 Double finger Dense
(0.48)*
40 766 578 94 0.76 Single finger 0.1-0.5# pore
60 600 425 88 0.99 1 Single finger 0.3-0.8# pore

Spinning Condition: PS/ PEG / DMAc=15/15/70: Dope=Core=3.0g / min: DopeTemp.=Bath Temp.

=Core Temp.=10C(°] %
* The values derived from eq(3),

structures was used as OD

E2|H 143 A15 19903 2¢¥

Spinning Temp. 23 2t%); Applied Pressure=3atm
where the boundary layer developed between immer and outer finger
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Fig. 3. SEM of PS/ PEG / DMAc=15/ 15/ 70 memberane : Dope=Core=3.0g / min; Spinning Temp.=107C;
Spinning Height, A=2cm, B=20cm C=40cm D=60cm.

Fig. 4. SEM of PS/PEG /DMAc=15/15/70 membrane: Spinning Temp.=10C; A, Dope=3.0 g/ min;
Core=5.0g / min; B, Dope=3.0 g/ min: Core=2.0g / min: C+ Outer Coagulant=50 % DMAc:D; Inner Coa-
gulant =50 % DMAc.
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Table 2. Effect of Inner and Outer Coagulant on Ultrafiltration Properties and Fiber Dimension

Fiber Dimension Water Flux Rejection( %)
Dope  Core Inner Outer i ) a Dope Lpx10* 4
(g /min) g /min) Coagulgnt Cogulant (pm)  (pm)  (4m) Core em’/ minem’} 10060 #1200 #3500
30 50 Water Water 770 5% %0 0.7 7 R 834 9.1 100
30 30 Water Water 767 578 o 0.76 6 47 913 100 100
30 20 Water Water 700 473 114 L19 4 - - - -
30 20 50% DMAc  Water 698 476 111 L15 83 0 0 336 52
3.0 20 Water 30% DMAc 682 445 118 135 14 - - - -
3.0 20 Water 50% DMAc 636 - - - 1 - - - -

Spinning Condition: PS/ PEG / DMAc=15/15/70;: Dope Temp.=Bath Temp.=Core Temp.=10C.
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Table 3. Effect of the composition of spinning Solution on Water Flux and Solute Rejection
Dope Core Spinning Water Fl;lx Rejection( %)
PS/PEG/DMAC (o / min) (g/min)  Speed Lpx10 #6000  #12000 #35000
(m / min) (cm®/ min, cm?)
15/15/70 3.0 2.0 13 47 135 40.0 73.5
18/15/67 3.0 3.0 12 18.5 53.8 66.2 81.9
20/15/65 3.0 2.5 10 16 63 79.4 100
25/15/ 60 3.0 2.5 9 4 - - -
20/10/70 3.0 25 10 14 65 90.8 100
20/0/80 2.0 3.0 11 8 41.8 80 100

Spinning Condition: Dope Temp.=Bath Temp.=Core Temp.=20C . Applied Pressure=3atm.

Fig. 7. SEM of polysulfone membrane: Spinning Temp. =20, PS/PEG / DMAc=(A)20/0/80,(B)20/10/

70,(C)15/15/70,(D)15/30 /55
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Table 4. Effect of the composition of spinning Solution on Tensile Strength

Dope Core . Load Tensil Strength Spinning
PS/PEG /DMAe (g/min) (g/min) Denier (g) g/ Denier  Height(cm)
25/20/55 - — 857 171 0.20 20
25/15/60 44 26 714 172 0.24 20
25/15/60 4.2 5.2 474 97 0.20 20
25/15/60 4.2 26 453 86 0.19 20
25/20/ 60 - — 573 117 0.20 20
20/10/70 3.6 26 618 144 0.23 20
25/0/80 3.2 3.2 582 124 0.212 20
20/0/80 42 2.1 490 107 0.218 20
18/15/67 32 3.2 616 106 0.168 20
18/15/67 44 3.2 800 135 0.169 20
15/15/70 3.2 3.2 450 78 0.175 40
15/30/55 3.0 2.0 685 84 0.124 40
15/30/55 3.0 1.2 1246 106 0.085 40

Dope Temp.=Bath Temp.=Core Temp.=20C
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