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Fig.1 XRD patterns of a—Al,Os support (a), zeolite NaA NaA

membrane (b) and pure NaA zedlite (c)
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(a) Top surface (b) Cross section
2 NaA SEM
Fig.2 The SEM images of zeolite NaA membrane
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1 NaA
Table1l Support conditions of NaA membrane and gas permeation performance
- Permeance of H, Ideal permselectivity
No. Support conditions [x10-'mol/(m?-s Pal] N, HJCHs  Ha/nCati Ref.
1 a-Al,O3 0.15~0.17 um, tube ~6.5 ~5.0 [9]
2 a-Al,03 0.1~0.3 um, disk 2.8 23.8 106.0 [10]
3 TiOxfa-Al,O5 0.8 um,disk 7.7 8.0 [11]
4 TiOy/a-Al,03 0.2 um, tube 4.0 5.7 195 [11]
5 y-Al,O0g/a-Al,03  0.1~0.3 um, disk 16.4 5.0 14.7 [12]
6 a-Al,0g 0.3 um, disk 0.7 41 7.19 [13]
7 a-Al,O3 3~5 um, tube 30.5 6.9 15.6 Thiswork
Note: l) H2/i-C4H10.
NaA NaA
Ho/N,  H,/CsHg 6.9 156 3.74
4.76 NaA 2
NaA
NaA
(15~20 pm)
0L—A|203
NaA
4
NaA 3~5 um a—Al,0s
NaA 15~20 pm.
H, 3.05x10° mol/(m*sPa) Hy/N, H,/CsHsg 6.9 156.
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Preparation of Zeolite NaA Membrane on Rough Porous a-Al,O3 Tube
LIANG Yu-xiu, LU Jin-ming, LI Bang-min, WANG Jin-qu, YIN De-hong
(Indtitute of Adsorption and Inorganic Membrane, Dalian University of Technology, Dalian, Liaoning 116012, China)

Abstract: Zeolite NaA membrane was prepared hydrothermally on the outer-surface of a porous a-alumina tube
(pore size of 3~5 um) using a gel with the composition of SiO,:Al,03:Na,0O:H,0=2:1:2:200 (mole ratio). Before the
hydrothermal reaction, the support was seeded with NaA zeolite, which was aready dispersed in diluted water glass.
After severa hydrothermal synthesis steps, a dense intergrown zeolite crystal layer about 15~20 um in thickness was
formed on the outer surface. The zeolite crystals were about 3~5 um in size and there was no apparent cracks
between them, as observed from SEM images and permeation measurement. The permeance of H, and N, was
3.05x10°° and 4.4x107" mol/(m?sPa), respectively. The permselectivity of H,/N, and H,/C3Hs was 6.9 and 15.6
under room temperature, higher than the respective Knudsen diffusion ratio of 3.74 and 4.609.
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