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Abstract [ Objective | The pore size is an important structural parameter for porous separation membranes and separation
membrane products, which determines the permeability and retention properties of the separation membranes. In order to accurately
obtain the pore size parameters of porous separation membranes and choose a reasonable pore size test method according to research and
application needs. [ Methods] Gas-liquid displacement method, liquid-liquid displacement method and standard particle method had
been studied on pore size measurement of microfiliration membranes, ultrafiltration membranes and nanofiltration membranes with
different materials and pore sizes in this paper. The detailed process of testing the pore size of flat membranes and hollow fiber
membranes by liquid-liquid displacement method had been established. [ Results] The gas-liquid displacement method based on the
gas permeation process could be operated easily and only obtain the pore size parameter of microfiltration membranes. The test pressure
was high and the gas flow rate was large in the testing process, the process of the membrane sample deformation and the gas-liquid
entraining will cause the pore size measurement result to be larger and the pore size distribution to be narrower. The standard particle
method based on the permeation process of particle dispersion liquid could be used to measure the mean pore size of microfiltration
membranes and ultrafiltration membranes. There existed the adsorption and bridging phenomenon of membrane pores on the test
particles in the testing process, which caused the pore size measurement result to be less than the true values, and the pore size

distribution could not obtained by the standard particle method, but the measurement result could truly reflect the retention performance
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of separation membrane for insoluble particles. The liquid-liquid displacement method was based on the liquid permeation process, the
operation process was complex and the testing conditions were strict, but the measurement result were accurate, which could be widely
used to measure the pore size distribution of microfiltration membranes, ultrafiltration membranes and large pore nanofiltration
membranes, especially for testing the pore size parameter of liquid separation membrane, the test result could accurately reflect the pore
structure characteristics of the membrane and the practical application performance. [ Conclusion] The experiment result has clarified

the characteristics and applicability of three method, which further improves the method system for the determination of pore size of

separation membranes. In practical applications, the appropriate test method can be selected based on the characteristics and actual

uses of the membrane products.

Keywords porous membrane pore size distribution displacement method standard particle method
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Fig. 1 Mean Pore Size and Calculation of Pore Size Distribution
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Tab. 1 Determination Results of Retention Rates of Microfiltration Membranes by Standard Particle Method
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Fig. 6 Pore Size Test Results of Ultrafiltration Membranes
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Tab.3 Determination Results of Retention Rate of Ulirafiliration Membranes by Standard Particle Method

JERE BRI T T2 Bk FRiA2/nm [EAEES
50 nm PVDF F-# I3 FOCWIRARIERL T 40 98. 16%
PEICIMIRFRERL T 30 90. 87%
30 nm PES P-4 i PGIRERAR R T 20 100. 00%
10 nm CA ~F-H fi5 FEOCIRR HERL T 20 100. 00%
50 nm PVDF Hr%s 21 2 fiit DENGHHERAR HERL T 40 98.67%
PECIRAR UKL T 30 92. 09%
40 nm PES Hh2s £F 4 i SRR UERL T 30 99. 26%
PR RHERL T 20 89. 06%
30 nm PVDF Hr%s £F 2 fil PECIMERFR KL T 20 97. 66%
10 nm PVC s £F 4 i TR HERLF 20 100. 00%
10 nm PES 1755 £F4i it PO RHERL T 20 100. 00%
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(a) 2 nm PSF-HRANIERR (d =226 nm )

FLAZmm
(b) 5 nm PSFHZSEFHEANEEIEE (4 =4.43 nm)
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Fig. 7 Pore Size Test Results of Nanofiltration Membranes
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