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Table 1 Spinning parameters for cellulose hollow fiber membranes
Value Parameters
NMMO
Dope composition  wt% Cellulose/NMMO H,O 8/92
Dope flow rate m min~! 0.65
External coagulant Tap water DMSO 0 ~ 60%
Internal coagulant H,0 45% NMMO DMSO
External coagulant temperature °C 20 40 60 80
Internal coagulant flow rate cem™ min~! 0.8
1 Air gap distance cm 0
Dope temperature  C 90
1.1 Spinneret temperature °C 90
: Spinneret parameters mm i.d. 0.7 o.d. 1.4
Slgma DP Ratio of take-up rate to dope extrusion ratel 1
1000 a- 99 % o.d. outer diameter i.d. inner diameter
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' Fig. 1 The SEM micrographs of inner surfaces of cellulose hollow
“r ct fiber ultrafiltration membrane CHFUM  coagulated in various bore
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10 pm

Fig. 2 The SEM micrographs of cross sections of CHFUM coagulated in various DMSO aqueous solutions at 20°C
a 0% DMSO b 25% DMSO ¢ 50% DMSO d 60% DMSO

2um 2pm [y

Fig. 3 The SEM micrographs of outer surfaces of CHFUM coagulated in various DMSO aqueous solutions at 20°C
a 0% DMSO b 25% DMSO ¢ 50% DMSO d 60% DMSO

2.3 20°C 40°C 60°C 80°C

Fig. 4 The SEM micrographs of cross sections of CHFUM coagulated with varying external coagulant temperatures
a 20C b 40C ¢ 60°C d 80<C

Fig. 5 The SEM micrographs of outer edges of CHFUM coagulated with varying external coagulant temperatures
a 20C b 40C ¢ 60C d 80C

Fig. 6 The SEM micrographs of inner surfaces of CHFUM coagulated with varying external coagulant temperatures
a 20C b 40C c¢ 60C d 80C
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Fig. 7 The SEM micrographs of inner edges of CHFUM coagulated with varying external coagulant temperatures

a 20C b 40C c¢ 60C d 80C

Fig. 8 The SEM micrographs of outer surfaces of CHFUM coagulated with varying external coagulant temperatures
a 20C b 40C ¢ 60C d 80C
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Fig. 9  The effect of external coagulant temperatures on the 8 SL m > h!
flux and rejection of membrane 19 m> h'.
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EFFECT OF COAGULATION CONDITIONS ON STRUCTURE AND PROPERTIES OF
a-CELLULOSE HOLLOW FIBER MEMBRANES
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U Dalian Institute of Chemical Physics ~ Chinese Academy of Sciences Dalian 116023
% Nanhai West Oil Survey & Design Company Zhanjiang 524057

Abstract Different types of bore fluids were tested and dimethyl sulfoxidle DMSO was selected as the optimal
bore fluid to eliminate the inner skin. Various concentrations of DMSO in the outside coagulation bath 0 ~ 60%
and different coagulation temperature 20 ~ 80°C  were used for investigation. The structure of the hollow fiber was
examined using scanning electron microscopy SEM . Thickness of the outer skin decreased with increasing the
coagulation temperature. As a result the membrane flux was enhanced by 2 times as the temperature was increased
while the retention for bovine serum albumin BSA and pore size of the membrane did not change significantly.
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