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Objective

To develop a technically and economically viable membrane
for H, separation from typical water-gas-shift (WGS) mixture
feeds at high temperatures.

Outline

APreparation of hydrogen selective membranes using zeolite
nanosheets.

ASteam stability of layered zeolites (MCM-22, ITQ-1, RUB-24,
Nu-6(2)).

AModeIing and optimization of IGCC plant with membrane
reactor.
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Layered zeolites with 6-MR pores
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Hierarchical manufacturing of zeolite membranes

Layered zeolite

- (thickness ~50 nm)

Nanosheets with high aspect ratio

- (thickness 2.5 nm)

Exfoliation

Oriented monolayer of crystals

Membrane

For a Review:
Mark A. Snyder, Micha€lsapatsis
Angew Chem. Int. EA2007, 46, 7560 7573
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Membrane preparation
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Membrane preparation

Secondary growth
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Performance of an ITQ-1 Membrane

Varoon K., Zhang X., Elyassi B., Brewer D.D., Gettel M., Kumar S., Lee J.A., Maheshwari S., Mittal
A., Sung c., Cococcioni M., Francis L.F., McCormick A.V., Mkhoyan K.A., Tsapatsis M.,
Science 334 (2011) 72i 75.
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