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Preparation and Performance of Mordenite Membranes by SiO,-ZrQO; Sol Modified Seed Method
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(1. Jiangsu Key Laboratory of Advanced Catalytic Materials and Technology, School of Petrochemical Engineering, Changzhou
University, Changzhou 213164, Jiangsu, China;
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Abstract: The integrity of the seed layer was improved by adding SiO,—ZrO, nano-sized sol into the seed solution on macroporous
a-Al,O;5 carrier for the preparation of high-performance mordenite membranes. The effect of SiO,—ZrO, sol amount added in the seed
crystal on the seed layer and zeolite membrane was investigated. The results show that the pervaporation performance of mordenite
membranes is improved by the addition of SiO,—ZrO, sols. The flux and separation factor decreases slightly as the concentration
increases. When 0.5% (in mass fraction) SiO,—ZrO; sol is added into the seed crystal, the permeation flux and separation factor can
reach 0.94 kg/(m*h) and 5285 by a pervaporation of 90% (in mass fraction) acetic acid/water solution at 75 °C. It is indicated that
Si0,—ZrO, sol improves the dispersion of the seed in the solution. The mordenite membrane prepared by this method has good
repeatability and acid resistance.

Keywords: mordenite membrane; silica—zirconia sol; seed layer; pervaporation
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Fig. 4 SEM images of surface view of seed layer formed by different amount of SiO,-ZrO,
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Fig. 5 SEM images of surface view and cross-section view of mordenite (MOR) membranes prepared by seed layers formed by
different mass fraction of SiO,—ZrO,
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Table 1 Ratios of Si/Al and pervaporation performances of
MOR membranes prepared by different mass
fraction of SiO,—ZrO, sol in seed solution

w(Si0,-Zr0,)/%  n(Si):n(Al)  Flux /(kgm>h™)  Separation factor

0.0 7.58:1.00 0.28 938
0.5 7.35:1.00 0.94 5285
1.0 7.51:1.00 0.52 2491
2.0 7.34:1.00 0.41 2134

w is mass fraction; n is mole fraction.

2 MOR [EEES L TRE/KIBRATIERE LLER
Table 2 Comparison of pervaporation performances of MOR
membranes toward acetic acid/water solution

Reference Flux /(kg'm>h™") Separation factor
[18] 0.87 11400
[19] 0.47 2150
[20] 0.97 1200
[21] 0.44 2300
This work 0.94 5285
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Table 3 Pervaporation performances of MOR membranes
by reproducible synthesis

B . Mass fraction of H,O in
Test No. Flux /(kg'm ~h™) Separation factor .
permeate side/%

1 0.86 9991 99.91
2 0.91 8173 99.89
3 1.04 6781 99.87
4 0.88 5286 99.83
5 0.96 6854 99.86
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