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Effect of high salt and high pressure on the separation performance

of PVDF/PA tubular composite membranes
LI Shiwei', LIU Enhua', YANG Lijuan®*, HU Suhao®
(1. Laboratory of Hollow Fiber Membrane Material and Membrane Process , Tianjin Polytechnic University ,
Tianjin 300387, China ;2. Tianjin Hipure Membrane Technology Co., Ltd., Tianjin 300304, China)

Abstract: Polyvinylidene fluoride (PVDF) ultrafiltration membranes with three different non-woven fabrics as the
support were used as the base membrane, and polyamide (PA) tubular composite nanofiltration membranes
were prepared by interfacial polymerization using piperazine as the aqueous phase monomer and trimethyl ben-
zene chloride (TMC) as the organic phase monomer. Na,SO,solutions with mass concentrations ranging from
2 000 to 70 000 mg/L were prepared, and PVDF/PA tubular membrane were operated at test pressures of 0.4 to
1.5 MPa. The effects of high salt and high pressure on the separation performance of the tubular composite
membrane were investigated. The effects of high pressure on tubular nanofiltration membrane were analyzed by
scanning electron microscopy and charge test results. The results showed that flux of the tubular nanofiltration
membrane increased with the increase of pressure, the decrease of mass concentration of Na,SO, solution. The
retention rate tended to increase and then decrease with the increase of the operating pressure, and decreased
with the increase of the mass concentration of Na,SO, solution. The strength and performance of non-woven fab-
ric also had a great influence on the application performance of tubular nanofiltration membrane. In the raw so-
lution of 2 000-10 000 mg/L, the operating pressure of 0.6 MPa was preferred. In the raw solution of 20 000-
70 000 mg/L, the operating pressure of 1.0 MPa was preferred. The operating pressure should not exceed the
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maximum pressure that the tubular nanofiltration membrane can withstand, but should be higher than the os-

motic pressure of sodium sulfate solution in order to better utilize the separation performance of tubular nanofil-

tration membrane.

Key words :tubular nanofiliration membrane ; high concentration salt;industrial wastewater
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Fig. 1 Separation performance evaluation device for
tubular nanofiltration membrane
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Fig. 2 Effect of sodium sulfate mass concentration on membrane flux and retention rate under different pressure
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Table 1  Osmotic pressure of tubular nanofiltration membranes

at different sodium sulfate mass concentrations
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Fig. 3  Effect of pressure on membrane flux and retention rate at different sodium sulfate mass concentrations
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Table 2 Pressure corresponding to the highest retention rate
of different nanofiltration membrane
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Fig. 4 Effect of prolonged operation at higher operating pressures on membrane flux and retention rates
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Table 3 Zeta potential of tubular composite membrane
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