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FEEERER (FE ) Development of hydrophobic silica and zeolite composite membrane for
carbon dioxide separation
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WFZER R OB () : Preparation method of the zeolite / hydrophobic silica composite
membranes has been developed. The carbon dioxide separation properties of the composite
membrane was confirmed. We're successfully prepared zeolite RHO / hydrophobic silica
composite membranes with permselective carbon dioxide by vacuum coating method. The
preparation condition of the composite membrane, its gas permeation properties and the
durability under wet condition was examined. The composite membrane showed the carbon
dioxide selectively and stable performance for 100 h under wet condition.
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Fig.1 FE-SEM images of composite membranes
prepared at hydrophgobic silica concentration of (a)
1.8 mol/dm? and (b) 0.3 mol/dm3



Tablel Effect of zeolite RHO and hydrophobic silica
concentration on gas separation properties at 298 K.

Concentration of Concentratlon of CO,/CH,

CO, permeance Membrane

1.0 1.8 3.65x10° 2.65 48
1.0 0.3 1.79x10°® 4.59 1.0
0.0 0.3 6.20x107 0.96 0.1
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Fig.2 Effect of temprature on CO: permeace and
separation factor.
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Table2 Comparison of membrane permeation under
dry and wet condition at 298 K.

Vapor CO; permeance CO, permeance

Membrane  concentration et Separation Separation
[%] [molim?sPal  [moln?s Pal factor-dry[-]  factor-dry[]
Zeolite RHO/
hydrophobic 3.0 1.79x10°  2.25x10° 4.59 3.04
silica
Zeolite Y 3.0 4.92x10° 1.90x10%°  27.2 0.97
SAPO-34 0.6 1.00x107 8.00x10%0  22.2 0.88
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Fig.3 CO2 permeance and separation factor for the
zeolite RHO/hydrophobic silica membrane under
wet condition.
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