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Electrokinetic phenomena of aromatic polyamide nanofiltration
membrane in electrolyte solutions

QIU Yun-ren, ZENG Zhen-hua, MIAO Chang, WU Bao-xin, FU Jun-tian, YAO Zhen

(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The streaming potential of aromatic polyamide(APA) nanofiltration membrane was investigated in different
kinds of electrolyte solutions, the effects of trans-membrane pressure, electrolyte concentration, ion valence and pH value
of solution on the streaming potential of the membrane were investigated. The Zeta potential and the surface charge
density of the membrane were calculated according to Helmoltz-Schmolukovski and Gouy-Chapmann equations. The
results show that the aromatic polyamide membrane is negatively charged, the absolute values of the streaming and Zeta
potentials decrease with increasing solute concentration under the same pressure, the pH value of electrolyte solution has
great effects on the streaming and Zeta potentials of the membrane surface. Both the absolute values of the streaming
potential and Zeta potential of APA membrane in the electrolyte solution with bivalence cation are smaller than those
with monovalence cation, but the pH value of IEP of the former is a little greater than that of the later.
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Fig.1  Schematic diagram experimental flow chart: 1 —
Thermostated liquid container; 2—Pump; 3, 8, 12— Valve; 31 AE Ap
4, 9—Flow meter; 5, 11—Pressure gauge; 6—Digital voltmeter; (NaCl KC1)

7—Ag/AgCl electrodes; 10—Membrane module (CuCl, CuSOy)
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Fig.2 Relationship between potential difference(AE) and pressure difference (Ap) of APA membrane in filtration of electrolyte
solutions with different concentrations: (a) NaCl; (b) KCI; (c) CuCly; (d) CuSO,
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Fig.5 Effect of pH value of solution on streaming potential

and Zeta potential: (a) Streaming potential; (b) Zeta potential
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