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Characterization of Pore Structure in Separation Membrane by
Electrochemical Impedance Spectroscopy
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Abstract: An electrochemical characterization method was developed for probing the pore structure of
separation membrane by electrochemical impedance spectroscopy obtained from electrochemical work station. A
series of polysulfone membranes with different hole structures were prepared by altering the mass fraction of
polyvinyl pyrrolidone (PVP). The hole structure and water flux of the membranes were evaluated by the
electrochemical work station, the pore analyzer and the membrane performance tester. The results show that the
resistance of the open pore decreases in separation membrane and the mean pore size and the water flux become
larger when the mass fraction of PVP rises. We find an inverse relationship between the water flux and the pore
resistance over the range of pore size from 10 nm to 40 nm, which can be well explained by the pore model,
suggesting that the electrochemical impedance spectroscopy is an effective method for evaluating the open-pore
structure of separation membrane.
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Fig. 1  Variation of water flux of polysulfone membranes with

different PVP mass fractions
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Fig. 2 Variation of mean pore size obtained by pore volume

analyzer with PVP mass fraction
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Fig. 3 Relationship between pore size and water flux of

polysulfone membrane
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Fig. 4 Schematic diagram of pore structure of separation

membrane
FHARA
| |
| I
h”?{& EE, Bﬂ Warhurg IEEH‘JT.

3 FLHL B
Es5 RMSBEEENBRKRE
Fig. 5 Equivalent circuit for the polysulfide membrane
SR T B3 L A P SO R RT DA SRR —
FLBH, I T BH B B s 1 T AR — A
75 WORTRURSEAS B 7] DLAERCT — > 1 56 0% Ha BEL A
2SB89 17 SRR 5 0T i Ml 2 T 1) B i v A%



551

A S B LA A B4 HL A S I B 1 R AT 469

i 79 BELAT AT S5 50T — S TS R BEL B T R AR TR
) 5B K T AY H e R AR T AT — A
Warburg BEHT 7. MR 4532 55 20 #6 R ZView 2 )7
XF LAk 2 28 Ui BB 3 2R AT LA T, AR 3 A AL
TR 25 15538 LB % F B 2 A BH AT DA g ke
A FERE - ) SRR T A2 B Y BELAG , A5 SR K 6
JiiR.

10

R/10°Q

0 L |
0 5 10 15

weve | %
Eo RWMOBEEFLWBEESPVPRESBHER

Fig. 6 Relationship between pore resistance and PVP mass

fraction of polysulfide membrane
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