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ABSTRACT: The work aims to prepare the FeAl/FeAlSi asymmetric membrane materials for high temperature corrosion and to
study the bonding properties between the membrane and the support. The FeAlSi porous material with large pore size and high
porosity prepared by powder reaction synthesis method was used as the support, and the FeAl coating on the support with small
pore size prepared by impregnation method was adopted as the membrane layer to prepare the FeAl/FeAlSi asymmetric
membrane material through sintering. The pore structure properties and membrane-support bonding properties of FeAl/FeAlSi
asymmetric membrane materials were studied. The phase composition and micro-morphology of porous membrane materials

were studied by XRD and SEM; the pore structure parameters of support and membrane were measured by pore structure tester
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and mercury intrusion method; and the membrane-support bonding property of FeAl/FeAlSi asymmetric membrane materials

was studied by tensile test and back-blowing test. The surface of FeAl/FeAlSi asymmetric membrane was uniform and

complete, and the metallurgical bonding between the membrane and support was good. The porosity and average pore size of the

support were 43.0% and 22.7 pum respectively and the porosity and average pore size of the membrane were 36.5% and 7.5 um

respectively. When the membrane thickness increased, the permeability decreased linearly, and the maximum pore size did not

change much in a certain range of membrane thickness. When the membrane thickness was in the range of 150~300 um, the

maximum pore size was 7.8 pm. The bonding strength of membrane-support was more than 5.5 MPa. The pore structure

property of FeAl/FeAlSi asymmetric membrane material prepared by impregnation method was excellent, and the bonding

properties between the membrane and support can meet the requirements of industrial application.
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Fig.1 Principle diagram of tensile specimen (a) and back blowing test (b)
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Fig.2 XRD patterns of porous FeAl sintered at 1120 C
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Tab.1 Pore structure parameter s of support and membrane
Average Volume Skeleton
Region  Porosity/% pore density density
size/um  /(grem™)  /(grem™)
Support 43.04 22.6 2.53 4.44
Membrane 36.46 7.5 2.64 4.16
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Fig.5 Pore size distribution of support (a) and membrane (b)
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