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Preparation of High-flux T-zeolite Membrane and Its Ethanol Dehydration Performance
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Abstract: A high-flux T-zeolite membrane was prepared with a macromolecular substance with adjustable pore
structure-1,2-bistriethoxysilyl ethane abbreviation (BTESE) on the surface of T-zeolite membrane synthesized via crystallization for
5h. The properties of T-zeolite membrane were characterized by X-ray diffraction, scanning electron microscopy and pervaporation
analysis. Meanwhile, the pervaporation performances of the BTESE modified membrane and the secondary crystallization membrane
were compared. The results show that the thickness of the membrane modified by BTESE is only a half of the thickness of the
secondary crystallization membrane. The flux of the modified BTESE membrane is 4.358 kg'm >h', which is twice greater than that
of the secondary crystallization membrane. In addition, the acid resistance test shows that the BTESE modified membrane has a stable
pore structure and a good separation performance under weak acid conditions at pH value of >4.
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Fig. 1 Surface and cross-sectional SEM images of T-membrane prepared at different synthesis times
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Table 1 Performance comparison of different membranes
used for ethanol dehydration pervaporation

Flux/ Separation

Type PV/C RMWC/% o References
(kgm“h™)  factor
Sericin/ 60 10 0.07-0.12 90-130 [18]
PVA

CS 50 10 0.238 991 [19]
NaA 75 10 2.150 >10000 [20]
NaA 25 10 0.681 >10000 [21]
MFI 75 10 0.852 52 [22]
MFI 75 5 1.054 76 [23]
NaX 75 10 1.910 170 [24]
Silicalite—1 75 10 3.000 92 [25]
T/BTESE 75 10 4.358 >10000 This job

PV—Pervaporation operating temperature; RMWC—Raw material water

content.
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