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Fig. 1 Schematic diagram of composite nanofiltration membrane synthesized by reaction of 4-methylcatechol (MECA)

and TMC for the separation of dye BB in tetrahydrofuran
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Fig. 2 SEM images of the surface and interface of three membranes, CA-TMC [ (a)~(c) ],
MECA-TMC [(d)~(D)], and TECA-TMC [ (g)~ (D]
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Fig. 12 Pore size distribution of membranes including
CA-TMC, MECA-TMC and TECA-TMC and
rejection of dyes including Methylene blue(MB, 373. 86 Da),
rystal violet(CV, 407. 94 Da), Congo red(CR, 696. 68 Da),
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(BB, 854 Da)and Rosebengal (RB, 1 017 Da)
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Preparation and performance study of high performance polyester
nanofiltration membrane based on 4-methylcatechol

WANG Ding', YANG Baojun', WANG Bainian', ZHOU Ayang**

(1. School of Chemistry and Chemical Engineering, Hefei University of Technology , Hefei 230001, China;
2. School of Materials and Chemical Engineering, Chuzhou University, Chuzhou 239000, China;
3. Anhui Provincial Engineering Research Center for High-Performance Ceramic Separation
Membranes for Water Treatment, Chuzhou 239000, China )

Abstract; Polyester composite nanofiltration membranes have received widespread attention due to their
stability in organic solvents. The interface polymerization method is commonly used to prepare polyester
composite films, and the role of polyphenols as monomers in this polymerization reaction is crucial. This
article investigated three types of polyphenols: catechol (CA), 4-methylcatechol (MECA), and 4-tert-
butyl-catechol(TECA). They are used as aqueous monomers to react with trimethoyl chloride (TMC) to
prepare solvent resistant composite polyester membranes. The prepared membrane was first used to
separate the aqueous solution of Brilliant Blue R-250 (BB, 854 Da), and its swelling degree was tested in
different organic solvents. Among these threemembranes, MECA-TMC exhibited good separation
performance and low swelling degree, therefore, for subsequent research, the prepared membrane NF-
MECA had good solvent resistance in tetrahydrofuran, with a retention rate of 98% for BB in a 36 hour
experiment and a permeance of 34 L/( m® « h « MPa).

Key words: polyphenols; interfacial polymerization; nanofiltration membranes; solvent resistance;
4-methylcatechol
HOODOBODODOBODIDOBODODOBODOBOBOBIBOBOBODODOBOBOBOBOSOBOBOSOBODOBOSOBOSOBOBOSODBODOSOSODOSOSO
(L#E 77 W)

aqueous phase additive. The study systematically investigated the effects of MSN on the diffusion rate of
PIP into the organic phase, as well as the microstructure and physicochemical properties of resulting NF
membranes. Results demonstrated that the introduction of MSN inhibited the diffusion rate of PIP,
inducing the formation of a thinner separation layer while significantly enhancing the surface
hydrophilicity, roughness, and negative charges of NF membranes. Specifically, the NF-0. 010 membrane
exhibited superior permeability, ion sieving performance, and anti-fouling performance. Its water flux
increased by 61. 37% compared to NF-0 membrane, with the Na, SO, rejection above 98%. Furthermore,
the separation factor for C1I~ /SOi™ increased to 116. 86, and the anti-fouling performance against bovine
serum albumin (BSA) was significantly enhanced. These findings fully validated that the incorporation of
MSN effectively enhanced the comprehensive performance of NF membranes.

Key words: interface polymerization; nanofiltration membranes; mesoporous silica nanoparticles; separa-

tion performance; anti-fouling performance



