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Table 2 Name of PVDF membrane

14 KB BRI/
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Fig. 1 Relationship between viscosity of dope solution and pre-evaporation time (a) &. temperature (b)
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Fig. 2 The top surface SEM images of
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Fig. 4 FTIR spectra of PVDF membrane
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Table 3 y-phase content of PVDF membrane
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Fig. 5 Effect of pre-evaporation time on water

contact angle of PVDF membrane
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Table 4 Comparison between theoretical and testing liquid entry pressure of PVDF membrane (B=1)

JE 5 s/ (O | KALAE/ pm Jit; LEP/kPa S LEP/KkPa
M-1-5 69. 8 1. 051 — 22.7£6.5
M-1-30 75.6 1. 259 — 20.3+2.5
M-1-60 122. 2 1. 494 51.3 44, 3£4.0
M-1-120 151. 6 1. 952 64.9 65.3+2.5
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Study on the control of PVDF superhydrophobic microporous membrane

ZHANG Renwei, LIU Sihua, TANG Chao, SHE Jingguo ,
WU Chunrui, LYU Xiaolong

(State Key Laboratory of Separation Membranes and Membrane Processes, School of Materials

Science and Engineering, Tiangong University, Tianjin 300387, China)

Abstract: Improving the hydrophobicity of hydrophobic membrane surface is an effective way to reduce the

wetting risk during its application. In order to control the membrane structure conveniently and effectively
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Effects of PDA and PEI co-deposition and step deposition
on the properties of nanofiltration membrane

SU Wan', ZHANG Wenjuan', ZHANG Yu feng'*

(1. Tianjin Key Laboratory of Water Quality Science and Technology, Tianjin Chengjian
University, Tianjin 300384, China; 2. State Key Laboratory of Membrane Separation
and Membrane Process, Tiangong University, Tianjin 300387, China)

Abstract. Polydopamine(PDA)and polyethylenimine(PEI) co-deposition and step deposition were used to
modify the polysulfone (PSf) membrane, and the performance differences of the modified nanofiltration
(NF) membrane were compared. The contact angle, flux, rejection, and stability of the modified
membranes were tested. The surface morphology, functional groups and element composition of the
modified membranes were characterized by SEM, AFM, ATR-FTIR and XPS, etc. The results showed
that after modification for 8 h, the contact angle of PDA and PEI step deposition modified membrane was
49, 85°, less than 68. 55° of the membrane with PDA/PEI co-deposition. The rejection of MgSO, were
95. 2%, which was higher than 83. 0% of the co-deposition, but step deposition had a greater impact on
membrane flux. The continuous filtration experiments for seven days showed that the salt permeation flux
and rejection rate of the modified NF membranes by the two methods had long-term stability. The Zeta
potential showed that both deposition methods caused the membrane surface potential becoming less
negative. The characterization of the membranes showed that both methods could make PDA and PEI
cross-linked coatings stick firmly to PSf base membrane, but the reaction mechanisms of the two
modification methods are different; PDA/PEI co-deposition was more inclined to Schiff base reaction,
while step deposition method was more prone to Michael addition reaction. The results provide a
theoretical basis for the development of different functional modified membranes and a reference for the
surface modification of PSf membranes.

Key words: polydopamine; polyethyleneimine; co-deposition; step deposition

1000000000000 000000000000 000000000000 000000000

(E#%E 1311)

and improve the hydrophobicity of the membrane, H,O was added to the dope solution as non-solvent addi-
tive by non-solvent induced phase separation method. The membrane structure and hydrophobicity have
been controlled by adjusting the pre-evaporation time of primary membrane. The results showed that with
the increase of pre-evaporation time, the viscosity of the dope solution increased, which was conducive to
the formation of gelation on the surface of the membrane, thereby creating a uniform super-hydrophobic
structure on the membrane surface. When the pre-evaporation time reached 120 s, the water contact angle
of the membrane was 151. 2 °, the gas permeation flux of the membrane was 40. 9 mL/(m” * s * Pa), and
the LEP was 65. 3 kPa.
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