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Fig- | Cylindrical coordinates to describe the mass transfer
model of nascent hollow fiber membrane
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Table 1 Composition of inner coagulation bath

No. A B c D E F

DMAc:H, O
0:100 10:90 30:70 67:34 80:20 90:10
(wit/wt)
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Fig.2 SEM phoios of membranes formed in dill'emntinnerm-ag\ﬂminnhnlh
(A) =500; (B) x=500; {C) x=500; (D} x=250; (E) x=75; (F} x=50

Table 2 Model parameter to simulate the concentration variation of solvent and nonsolvent in nascent hollow fiber membrane

No. A B c D E El F F1
ri(em) 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070
r2(cm) 0.105 0.105 0.105 0.105 0.105 0.135 0.105 0.135

t(s) 100 100 120 120 150 300 200 500

cn 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50

e 0.50 0.56 0.65 0.71 0.75 0.75 0.83 0.83

en 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

cn 0.20 0.15 0.10 0.067 0.066 0.066 0.063 0.063

e 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

cx 0.00 " 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dousc 1.68 x 10™% em®/s For all membrane

Du,o 0.91x 107% em®/s For all membrane
cs 0.670 For all membrane
ex 0.064 For all membrane
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Concentration distribution at different times
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Fig.3 Simulation result of composition variation for membrane A
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Fig.5 Simulation result of composition variation for membrane C

Concentration distribution at different times
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Fig.7 Simulation result of composition variation for the thin thickness
part of membrane E
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Fig.4 Simulation result of composition variation for membrane B
Concentration distribution at different times
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Fig.B  Simulation result of composition variation for the high thickness
part of membrane E
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Concentration distribution at different times
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Fig.9 Simulation result of composition variation for the thin thickness

part of membrane F
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EFFECT OF SOLVENT CONCENTRATION ON DEVELOPMENT OF MACROVOIDS OF
PVDF PHASE-INVERSION MEMBRANES

LU Yin'?, CHEN Huanlin', LI Bogeng'
(! Material & Chemical Engineering College , Zhefiang University , Hangzhou 3100Z7)
(* Facudty of Science . Ningbo University, Ningbo, Zhgiang 315211)

Abstract A conception of critical solvent concentration (CSC) at the onset of phase separation was proposed . The
macrovoid-formation mechanism came up with this conception.ft was considered that a higher solvent concentraticn
at the onset of phase separation than that critical value is required for the development of macrovoids in phase-
inversion membranes . When the solvent concentration at the onset of phase separation is smaller than the critcal
value, the macrovoids development stops and a sponge-like siructure is formed . The polyvinylidene difluoride( PVDF)
hollow fiber membranes by using PYDF(18% )-PEG1000(5% }-DMAc(77 % ) casting solutions and different inner
coagulation baths. A mass transfer model was established to simulate the composition variation of nascent hollow fiber
during the PVDF hollow fiber formation process under the corresponding technical condition. The solvent
concentration at the onset of phase separation was calculated. The membrane morphological structures were predicled
according to the conception of CSC at the onset of phase separation, the macrovoids formation mechanism and the
simulation results. SEM observations of the membranes prepared in various inner coagulation baths show that the
predicted results coincide well with the membrane morphological structre and verify the macrovid-formation
mechanism,
Key words Phase inversion membrane, Mechanism, Methodology structure of membrane, Polyvinylidene
difluoride



