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Fig. 1 The structural formula (a) and ' H NMR spectra (b) of PMBM copolymers.
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Table 1 Quantity of materials used for synthesis, chemical composition and molecular weight of PMBM copolymers

A 5T BORHL (i 2280 / 0% REWH R BESHO /% M./(g-mol >  PDI
MMA BA MAA MMA BA MAA

PMB 50 50 - 52.0 48.0 - 30. 910" L9

PMBM-5 50 40 10 48.8 45.8 5.4 20. 310" 2.7

PMBM-11 50 30 20 55. 6 33.2 11.2 23. 510" 2.2

PMBM-22 50 20 30 55. 7 21. 9 22.4 26. 410" 2.3
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Fig. 2 The surface (a), cross-section (b) SEM images and AFM images (¢) of PMB and PMBM membranes
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Fig. 3 Pore size distribution of PMB and PMBM membranes
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Fig. 4 Water contact angle (a) and Zeta potential (b) of PMB and PMBM membranes
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Fig. 5 Pure water flux and BSA rejection of PMB and PMBM membranes at pH 7 (a), pure water flux and
BSA rejection of PMBM membranes (b) and Zeta potential of BSA at different pH (c¢)
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Fig. 6 Fluorescence images of BSA-FITC absorbed PMBM membranes (a), time-dependent flux during
filtrating BSA solution (b) and the anti-fouling indexes of PMBM membranes (c)
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Preparation and properties of amphiphilic polyacrylate
based ultrafiltration membranes

JIANG Yani', ZHAO Zihao', SU Qianwei', ZHU Liheng', TIAN Hua',
XUE Yunyun®, DU Bin'*, QIAN Jiacheng®, WANG Jianyu®,
LING Jun', ZHU Baoku'*

(1. Department of Polymer Science and Engineering, ERC of Membrane and Water Treatment (MOE),
Zhejiang University, Hangzhou 310058, China; 2. Center of Healthcare Materials, Shaoxing Institute,
Zhejiang University, Shaoxing 312099, China)

Abstract: In order to develop an environmentally friendly and high-performance water treatment
ultrafiltration membrane materials, the amphiphilic copolymers, poly (methyl methacrylate-co-butyl
acrylate-co-methacrylic acid) (P (MMA-co-BA-co-MAA), PMBM), only containing only C, H and O
elements were designed and synthesized in this research. The ultrafiltration membranes of PMBMs were
prepared via typical non-solvent-induced phase separation (NIPS) process. It is found that suspension
polymerization is an effective method to synthesize PMBMs, and the PMBMSs can be prepared into
ultrafiltration membrane with good pore structure. The carboxyl group in PMBMs can endow the
membranes with good hydrophilicity and antifouling property. The performance of PMBM membrane with
different carboxyl group content can vary obviously at different pH condition. The membrane of PMBM -
11 containing 11% (mass fraction) MAA performed a pure water flux of 1 310 L/(m® « h « MPa), a BSA
retention rate of 98%, and a flux recovery rate (FRR) of 79% after BSA contamination.
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