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Fig. 1 SEM images of PMIA ultrafiltration membranes prepared with different H, O concentrations
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Table 1 The average viscosity of PMIA casting solution
with different additive contents of H, O and CaCl,

H, O fl CaCl, % & & PMIA IS E /(mPa « s)

6% H,0, 4%CaCl, 4 650
10% H,0, 4%CaCl, 5 890
14% H, 0, 4%CaCl, 8 740
10% H,0, 0%CaCl, 2 860
10% H,O, 6%CaCl, 11 830
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Fig. 2 Water flux and porosity (a) and water contact angle (b) of PMIA ultrafiltration membrane prepared

with different H, O concentrations
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Fig. 3 DT rejection of PMIA ultrafiltration membrane

prepared with different H, O concentrations
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Fig. 4 SEM images of PMIA ultrafiltration membrane prepared with different CaCl, concentrations
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Fig. 5 Water flux and porosity (a) and water contact angle (b) of PMIA ultrafiltration membrane prepared

with different CaCl, concentrations
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Table 2 Performance summary of pure PMIA ultrafiltration membranes
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Fig. 7 Performance comparison of PMIA ultrafiltration membrane prepared in this work and other ultrafiltration membranes

reported in referencest* ') (a) and Water flux and 200 000 DT rejection of PMIA ultrafiltration membrane

under different feed pressure (b)
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Preparation and properties of high-flux poly(m-phenylene isophthalamide)
ultrafiltration membranes
LIU Chunbo®*, LIU Wei*, XU Ruisong®, TANG Shiyun',
ZHAO Wei', ZHU Zhiyang', HE Pei', YOU Boyan', FENG Xin',
ZHANG Ran®, HOU Mengjie®, LI Lin®*, WANG Tonghua®

(1. Yunnan Key Laboratory of Tobacco Chemistry, China Tobacco Yunnan Industry Co. , Ltd. ,
Kunming 650231, China; 2. Hongta Tobacco Co. , Ltd. , Yuxi Cigarette Factory Roll Pack a Workshop,
Yuxi, 653100, China; 3. State Key Laboratory of Fine Chemicals, Dalin Key Laboratory of
Membrane and Membrane Process, School of Chemical Engineering, Dalian University of Technology,
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Abstract; In this work, ultrafiltration membranes derived from poly(m-phenylene isophthalamide) (PMIA) were
prepared using L.—S phase inversion method with H, O and CaCl, used as mixed additives. The effects of H, O and
CaCl, concentrations on the pore structure, porosity, water flux, and dextran retention performance of the
ultrafiltration membranes were investigated, respectively. Results showed that the introduction of an appropriate
amount of H; O as a cosolvent can enhance the CaCl; solubility in the DMAc solvent, and reduce the exchange rate
between solvent and non-solvent and delay phase separation, resulting in the formation of more developed sponge-
like pores and straight finger-like pore structures and membranes with high porosity, high water flux and dextran
retention rate. Similarly, adding an appropriate amount of CaCl, to the casting solution can increase the
thermodynamic stability of solution and also delay phase separation, since the ion-dipole interaction may disrupt the
hydrogen bonds between PMIA molecules. With adding 10% (mass fraction) H,O and 4% CaCl, , the porosity of
the prepared PMIA ultrafiltration membrane was as high as 73. 7%, the pure water flux was 16 970 L/(m® « h +
MPa), and the retention rate of 150 000 glucan and BSA were 90. 5% and 98. 9%, respectively. The prepared

PMIA ultrafiltration membranes show a good application prospect.
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