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Fig.1 Natural logarithm value of the viscosity of cas- Fig.2 Relationship between viscosity and temperature
ting solution as a function of OA mass fraction w(PES-C) ;: 16% ; shear rate: 200 r/min.
at 25 °C, w(PES-C) =16% w(OA): MO; 2% ; Ad% ; Y5%; ¢ 6% ; «8%.

Table 1 Relationship between the viscous flow activation energy and the mass fraction of OA

w(OA) (% )  Arrhenius equation E,/(k] - mol ™) w(OA) (%) Arrhenius equation E,/ (k] + mol -1y
0 Inm =2299.26/T-1.53 19.11 5 Inm =2480.14/T -1.56 20.61
2 Inm =2395.57/T-1.67 19.91 6 Inmp =2504.95/T - 1.54 20. 82
4 Inm =2431.07/T-1.64 20.20 8 Inm =2741.34/T -2.14 22.78
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Fig. 3  Cloud-point phase diagram of PES-C/S/NS Fig.4 Gelation Kinetics curves using OA

system at different mass fraction of OA as additive
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Fig.7 Gelation kinetics photos and redraw of dividing the whole range into four zones

(A) Top layer, 1 =0.5 s, L> =20262t +3966. 4, R* =0.9973; (B) transition layer 1 =5 s, [> = 137421 +7683. 3, R> =0.9964;
(C) support layer 1 =40 s, L? =12696¢ +30030, R? =0.9932; (D) bottom layer, : =60 s, L* =9403. 3 + 129184, R*> =0. 9987.
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Fig.8 Viscosities of casting solutions and precipitated polymer layer with different mass fraction of OA at
20 °C as w(PSF) =16%(A) and w(OA) =0%(B)
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Effect of Oxalic Acid on Rheological Variation, Thermodynamic Variaton
and Formation Kinetics in Asymmetric Membrane Formation

LI Xin"** | CHEN Cui-Xian®, LI Ji-Ding2
(1. School of Chemical Engineering and Enviroment, Beijing Institute of Technology, Beijing 100081, China;
2. Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

Abstract The effects of oxalic acid on rheological, thermodynamic and membrane formation kinetics were in-
vestigated in polyethersulfone with cardo/oxalic acid(OA)/N, N-dimethylacetamide cast solution. The results
show that the addition of OA can work in favor of the enhancement in the demixing of casting solution thermo-
dynamically. The membrane formation kinetics result is different from a commonly accepted conclusion obtained
by Strathman et al. that a single linear correlation between square of precipitation front move(L*) and gelation
time(¢) existed for the whole gelation process. Four different linear correlations between the value of L* and
gelation time(t) , were identified, these four correlations correspond to four consecutive gelation steps. The
maximal gelation rate constant occurred the top layer.

Keywords Oxalic acid; Asymmetric membrane ; Thermodynamic; Rheological ; Formation kinetics
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