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A study on the preparation and performance of polyamide nanofiltration
membranes modified with tannic acid/diethylenetriamine

pentaacetic acid esterification layer
ZHU Deliang , HE Jiajin, TANG Yuxin, LI Jiangnan, J1 Xiaoyu, TANG Hongyan
(a. Zhejiang Provincial Key Laboratory of Fiber Materials and Manufacturing Technology ;
b. National Engineering Lab for Textile Fiber Materials and Processing Technology ,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To enhance the antifouling properties and separation performance of nanofiltration membranes,
hydrophilic polyvinylidene fluoride (PVDF) microporous membranes were utilized as the substrate, and tannic acid
(TA) and diethylenetriamine pentaacetic acid (DTPA) esterification layer was crosslinked on the surface of the
substrate. Subsequently, the polyamide nanofiltration membranes modified with tannic acid/diethylenetriamine
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pentaacetic acid esterification layer ( TA/DTPA/PA nanofiltration membranes) were fabricated through the
interfacial polymerization of trimesoyl chloride (TMC) and polyethyleneimine (PEI). The surface morphology,
chemical structure, and hydrophilicity of the TA/DTPA/PA nanofiltration membranes were analyzed by using
scanning electron microscope, Fourier-transform infrared spectroscopy, and video water contact angle meter. The
TA /DTPA/PA nanofiltration membranes with good antifouling properties and separation performance were
obtained by optimizing the preparation conditions. The results indicated that the surfaces of the TA/DTPA/PA
nanofiltration membranes were smoothed and made hydrophilic through esterification modification. When the mass
fraction of TA was 1.00%, the mass fraction of DTPA was 0. 75%, and the reaction time was 15 min, the
separation performance of the TA/DTPA/PA nanofiltration membrane MgSO, was found to be optimal, with a
rejection rate of 92.6% and a water flux of 31.6 L/(m” +h). Compared to the control membrane (PA
nanofiltration membrane) , the rejection rate was increased by 5. 1% and the water flux was enhanced by 36. 8%5.
The flux recovery rate (FRR) of the TA /DTPA/PA nanofiltration membrane for bovine serum albumin (BSA)
was achieved at 94. 9%0. Compared to the PA nanofiltration membrane, the FRR was increased by 12. 4%. These
results indicate that the TA/DTPA/PA nanofiltration membranes possess good antifouling properties and
separation performance, overcoming the negative impact on permeation performance caused by traditional
antifouling modification methods, and demonstrating potential advantages in wastewater treatment applications.

Key words: nanofiltration membrane; interfacial polymerization; esterification layer; antifouling; separation

performance; hydrophilicity
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