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Optimazation of Formula for Tubular Ceramic Interlayer
Membrane by Orthogonal Test
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Abstract: Tubular alumina interlayer membranes have been successfully fabricated by solid particle
sintering technique. The effects of alumina weight percentage polyvinyl alcohol weight percentage

sintering additive zirconia weight percentage and the number of coating on membrane liquid flux were
investigated. By orthogonal test the opotimization conditions were confirmed as follows: alumina 23wt%

polyvinyl alcohol 4wt%  zirconia 12wt% and the number of coating 2. SEM images showed that the
surface of the membrane was crack+ree and the pore size distribution and porosity determined by the
mercury intrusion method revealed that as the pore size distribution becomes narrow and the porosity
higher the membrane flux is greater.
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Tab.1 Levels of factor of orthogonal design
Factors
Level A(w( ALOy) / %) B( w( Zr0,) / %) C(w(PVA) / %) D( coating number)
18 9 2.3 1
23 12 4 2
28 15 6 3
3
3.1
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Tab.2 Experiment conditions and results
No Alw( AL O3) / %) B( w( Zr0,) / %) C(w( PVA) / %) D( coating number) Liquid flux ( L/m? * h)
1 1(18%) 1(9%) 1(2.3%) 1 86.42
2 1(18%) 2(12%) 2(4%) 2 112.64
3 1(18%) 3(15%) 3(6%) 3 0
4 2(23%) 1(9%) 2(4%) 3 112.79
5 2(23%) 2(12%) 3(6%) 1 105.81
6 2(23%) 3(15%) 1(2.3%) 2 112.86
7 3(28%) 1(9%) 3(6%) 2 98.19
8 3(28%) 2(12%) 1(2.3%) 3 79.54
9 3(28%) 3(15%) 2(4%) 1 112.53
K, 66.353 99.133 92.940 101.587
K, 110.487 99.330 112.653 107.897
K, 96.753 75.130 68.000 64.110
R 44.134 24.200 44.653 43.787
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Fig.2  Pore size distribution of the asymmetrica Al,0; membrane determined by mercury intrusion method
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