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Fig. 1 Schematic diagram of fabricating PDA/PEI-PVDF hollow fiber ultrafiltration membranes by

the combining of co-deposition and cross-linking
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Fig. 2 SEM diagram of external surface of the membranes
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Fig. 3 Outside surface structure of PDA-PVDF
membranes and PDA/PEI-PVDF membranes prepared

at different deposition time
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Fig. 4 SEM diagram of cross section of the membranes
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Table 1

Average pore size, static contact angle and deposition amount of pristine PVDF membranes,

PDA-PVDF membranes, and PDA/PEI-PVDF membranes prepared under different conditions
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most comprehensive properties when the content of glycerin was 7. 5% (mass fraction). the tensile
strength was 2. 6 MPa, and the pure water flux reached 860 L/(m? + h - MPa). With the increase of
coagulation bath temperature, the difference between cloud point temperature of casting solution and
coagulation bath temperature was reduced, TIPS effect was weakened, meanwhile the mass transfer
process of NIPS effect was strengthened. The membrane structure changed from honeycomb structure to
finger-like voids structure, and the thickness of skin layer increased, which leads to the increase of
porosity and pure water flux of membrane and the decrease of mechanical properties. When the coagulation
bath temperature reached 80 °C, the pure water flux of PVDF-CTF E flat porous membrane was 1 510 L./
(m*+ h ¢ MPa), and the tensile strength was 2. 1 MPa.

Key words: polyvinylidene fluoride-trifluorochloroethylene; low temperature thermally induced phase sepa-

ration; membrane forming mechanism; porous membrane; coagulation bath temperature
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Preparation of PDA/PEI-PVDF hollow fiber composite

ultrafiltration membranes via the combining of
co-deposition and cross-linking

FENG Ziteng', WANG Tong', LIN Yakai's WANG Lin'*,
YU Lixin', WANG Xiaolin'

(1. Beijing Key Laboratory of Membrane Materials and Engineering, Department of Chemical
Engineering, Tsinghua University, Beijing 100084, China; 2. Zhenjiang Tsing Membrane
Technology Co. Ltd. , Zhenjiang 212141, China)

Abstract: Polyvinylidene fluoride (PVDF) membranes are extensively employed across various fields owing
to their remarkable chemical stability, elevated temperature resistance, and robust mechanical strength.
The precise modulation of membrane pore dimensions and hydrophilicity plays a pivotal role in optimizing
membrane separation efficiency, stability, and longevity. In this study, we proposed a co-deposition
method of dopamine (DA) and polyethyleneimine (PEI) with cross-linking through glutaraldehyde to
regulate the pore size and hydrophilicity of PVDF hollow fiber membranes. Reduction of the pore diameter
from (119.0 == 3.55) nm to (16. 2 = 0. 36) nm and contact angle from 107. 7° to 61. 4° was achieved,
simultaneously achieving membrane pore size and hydrophilicity regulation, leading to the preparation of a
high-performance PDA/PEI - PVDF hollow fiber hydrophilic ultrafiltration membrane. The resulting
membrane exhibited a rejection rate of more than 95% for 20 nm silica nanoparticles. The findings of this
study provide a novel approach for tuning the performance of ultrafiltration/microfiltration membranes.

Key words: composite ultrafiltration membrane; dopamine; polyethyleneimine; co-deposition; hydrophilic-

ity



