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SEM

Fig3 SEM photosof the NaA zeolite composte membrane obtained with 3 timesof synthess
(a) Top surface( x1000) , (b) Cross section( x 200) , (c) Specid area( x 3 000)
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Table 1 H; permeability through the NaA zedlite
compostie membrane ). )
Times of synthess 1 2 3 ( 1) ,
P(Ho)
ool (-5 Pa) 6431 282 158
Gas mixture ’ ’
(molar ratio 1) Ogat RT Ogat 100
Hz/ i'C4H10 1/18 1/15
Hy/ CH,4 1.9/1 1.9/1 ! !
CH4/ i-C4Hyo 1/1.6 1/1.4 )
Before used , the zeolite membrane was activated at 500  for 6 h. ,
Permeation temp RT ,A p=0.1 MPa
P —Permeability , 0 g —Red separation factor
2 NaA
Table 2 Gas permeability of NaA zeolite composte membrane activated under diff erent conditions
P(Ho) P(CHy) P(i-CaH10)
0 i
Al t/h nmol/ (m? s Pa) nmol/ (m?- s Pa) nmol/ (m?- s Pa) @ 1(Hzl CHa) @ 1(Hel i-Cabho)
120 12 129 96 86 1.3/1 1.5/1
500 6 158 105 92 1.5/1 1.7/1

Permesation temp RT,A p=0.1 MPa; 0 A —Activation temperature, ta —Activation time, 0 | —ded separation factor
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Synthesisand Gas Separation Performance of NaA Zedlite
Composite Membrane

L IN Haigiang, CHAO Zisheng, CHEN Guozhou, WAN Huilin
( State Key L aboratory of Physical Chemistry for the Solid Surf ace,
Department of Chemistry, Xiamen University, Xiamen 361005, China)

Abstract : NaA zeolite composite membranes were syntheszed on self-made porous ceramic supports by re-
peated insitu hydrothermd crystalization. It wasobserved by meansof SEM that multiple-twinned grown
NaA crystas could construct a kind of zeolite membrane which was much more compact than the membranes
formed by random accumulation of zeolite particles. This kind of zeolite membrane growth would be sup-
posed as an ided synthes s process to obtain defect-free zeolite membranes. The results of 9ngle-component
and two-component gas permeation tests showed that theinterstices may be the main diff uson channd son
obtained NaA zeolite membranes. Owing to capillary condensang of big molecule i-butane, the diffuson
channd's would be regpongble for its higher permeation selectivity than hydrogen and methane with smaller
molecular kinetic diameters.

Key words: zeolite A , zeolite membrane, compodte membrane, membrane separation, hydrothermal syn-
theds
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