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a-AlLO; Supported Silicalite-1 Membranes: Surface Modification
and Performance on Selective Permeation of Ethanol
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Abstract: The silicalite-1 membrane on the «a-Al,O; substrate synthesized by the secondary growth method was
modified to improve its surface hydrophobicity with dodecyltrimethoxysilane (DMS) and stearic acid (STA). The
FTIR spectroscopy and contact angle measurements revealed that modifying agents were presented at the
silicalite-1 membrane surface by chemical bonding and the surface wetting property was varied from hydrophilic
to hydrophobic. The optimum pretreatment temperature was 150 “C, and the optimum mass fraction of the
modifying agents was ca. 10%. Moreover, the relationship between wetting property and thermal stability was also
investigated, the results showed that the modified membrane with DMS possessed good hydrophobicity below 250
C in air. For the recovery of ethanol from its aqueous solution, although the defect size of the silicalite-1
membrane was ranged from 1 nm to 5 nm, the separation factor of the modified membrane was up to 21.6 which

is five times higher that without surface modification.
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Fig.6  Diffuse-reflectance FTIR spectra of silicalite-1
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Table 1 Pervaporation results of silicalite-1 membranes before and after surface modification for aqueous ethanol solution

Membrane Modifier Crotpemene | W% EtOH flux / (kg*m?+h™)  Total flux/ (kg-m>-h™) a
M1 — 7.3 0.27 3.75 1.5
DMS 10.4 0.37 3.54 2.2
M2 — 6.4 0.19 2.95 1.3
DMS 9.1 0.25 2.76 1.9
M3 — 8.6 0.16 1.83 1.8
DMS 333 0.59 1.75 9.5
M4 — 17.7 0.18 1.04 4.1
DMS 53.2 0.45 0.85 21.6
M5 — 9.5 0.13 1.33 2.0
STA 345 0.43 1.26 10.0
M6 — 15.2 0.14 0.90 34
STA 49.1 0.39 0.80 18.3
MFI-150-11" — 51.3 0.77 1.5 20.0
TEFS 64.2 0.64 1.0 34.0
MFI-110-1"2 — 28.6 1.17 4.1 7.6
TEFS 41.2 0.74 1.8 133
Note: Crrong=3wt%, pervaporation is carried out at 60 °C
a b
0.1 1 10 100 0.1 1 10 100
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Pore and defect size / nm
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Fig.9 Pore size distribution of M1 (a) and M4 (b)
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