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Abstract: T-type zeolite membrances with high permeation performance were successfully synthesized on the
low cost macroporous a-Al,O; tubular support by secondary growth from clear solutions. The effects of the con-
centration of seeds and the membrane crystallization time on the morphology and pervaporation properties of zeo-
lite T membrances. When the molar ration of the synthesis solution was 1Si0,:0.05A1,05:0.26Na,0:0.09K,0:
30H,0, a high quality T zeolite membrane was obtained at crystallization temperature of 120 ‘C for 16 h, with water
flux of 2.96 kg/(m*h) and separation factor of 6400 for dehydration of IPA aqueous solution by pervaporation at 75°C.
XRD pattern and SEM observation suggested that the shortened membrane crystallization time resulted from the
secondary nucleation induced by the seeds and the seeds epitaxial growth.
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Fig. 1 SEM images of the a-Al,O; support (a,b), the support
modified by seeds (c,d) and seed layers of S1 (e,f), S2 (g,h) and
S3 (i)
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Table 1 Seeding conditions and PV performances of zeolite T membranes at 75°C

Sample  Seadlayer s seed somcenratonotth | (kgmi ) o
TI sl 2.00 0.10 231 716
2 $2 2.00 0.30 2.64 >5700
T3 s3 2.00 0.50 1.17 >10000

Pervaporation conditions: 10% H,O/IPA, 75°C
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Fig. 4 XRD patterns of seed layer (a); as-synthesized
membrane crystallized at 120°Cfor 4 h (b);8 h (¢);12 h (d);16 h
(e) and 20 h (f)
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Table 2 Pervaporation performances of zeolite T mem-
branes crystallized for different time

Sample CrysFallization Flu;(/ 1 Separation
time/h (kgm™h™) factor
T4 12 1.95 1500
T5 16 2.96 6400
T6 20 2.32 2500
T7 24 1.90 1300
T8 28 1.61 1100

Pervaporation conditions: 10% H,O/IPA, 75°C
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Table 3 PV performance of zeolite T membranes towards water/isopropanol(10:90,w/w) mixture at 75C
Support Seed size/um Temperature/C Time/h Flux/(kg'm™>h™')  Separation factor Ref.
a-AlO3 0.4-2.0 120 16 2.96 6400 This work
0-Al, O3 0.4-2.0 100 30 2.52 10000 [11]
0-Al,O3 8.0 100+140 8+1 2.15 10000 [12]
Mullite 0.1 150 20 3.10 3400 [9]
Mullite 4.0 150 35 2.50 13000 [9]
Mullite <1.0 100 30 2.20 8900 [6]

Note: Hydrothermal synthesis at 100 C for 8 h followed by microware heating at 140 ‘C for lh
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