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Preparation of Polypropylene Hollow Fiber Membrane
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ABSTRACT

Microporous hollow fiber membrane was made by thermally induced phase
separation(TIPS) process. Polypropylene having good thermal resistance and chemical

resistance was used as polymer material,

and soybean oil nontoxic to human and

having good miscibility with PP was used as a diluent. In this study, we chose four
operating parameters affecting the structure of membrane. As initial PP composition
increased in the melt solution, porosity decreased. As the coagulation bath temperature
increased, the residence time in liquid-liquid phase separation region incrcased to result
in the increase of pore size and flux. The more miscible coagulant with a diluent was
used, the more porous outer surface was obtained, but has little effect on the inner
surface. Also, stretching process increased the porosity and the pore size
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Fig. 1 A schematic drawing of hollow fiber
spinning apparatus
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Fig. 2 Structures of 30 wi% PP/DOP hollow
fiber membranes made at the room
temperature (a: outer surface, b: cross-
section, ¢ enlarged cross—section)
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Fig. 3 Siructures of 30 wi% PP/DOP hollow
fiber membranes made at the room
temperature (a: outer surface, b: cross—
section, ¢ enlarged cross—section)
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Fig. 4 Cross—sectional images of the hollow
fiber membranes with different
coagulation bath temperature(a: 107,
b: 207, ¢ 40T, d 60°C)
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Fig. 5 Rejection and MWCQO of the hollow fiber
membranas with different coagulation
bath temperature
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Fig. 6 Rejection and flux variation with the
increase of the coagulation bath
temperature
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Fig. 8 Bubble point pressure variation with
the stretching modes
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Fig. 9 Outer surface images of the hollow fiber
membranes with different coagulants
(@ SO0)freon(70), b: freon, ¢ acetone,
d: water(30)/acetone(70), e: water)
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Fig. 10 Inner surface images of the hollow fiber
membranes made at different coagulants
{a: SO(30)/freon(70), b: freon, c:acetone,
d: water(30)/acetone(70), e: water)

Table 1 Result according to the kinds of the

coagulants
content | Flux(md/ci Bubble point
min) pressure Dmax(zm)
coagulant (Kgf/cr)
SOB%? TeON | o 65X 107 0.36 325
Freon 2.58x10 * 0.37 3.17
Acetone 204x10™ 0.39 3.0
Water(30)/Ac -3
etone(70) 2.10x10 0.40 2.94
Water 15%10™ 0.62 1.89
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Fig. 11 Rejection and MWCQ of the holiow
fiber membranes with different
coagulant
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