
Chemical Engineering & Materials Science UNIVERSITY OF MINNESOTA 

 

DE-FE0001322 Hydrogen Selective Exfoliated Zeolite Membranes 

Proposal in response to Funding Opportunity NO. DE-PS26-08NT00699-01 

Pre-combustion carbon capture technologies for coal-based gasification plants 

Topic Area 1 ï High-Temperature, High-Pressure Membranes 

 

Michael Tsapatsis (PI) and Prodromos  Daoutidis  (co -PI) 

Drs. Bahman  Elyassi, Fernando Lima and Aparna  Iyer  (Presenter)  

Department of Chemical Engineering and Materials Science  

University of Minnesota    

Total Project Funding: $993,772 , DOE/Non-DOE  Share: 793,775 /199,997 

 

Period of Performance: 10/1/2009 to 9/30/2014  

1 



Chemical Engineering & Materials Science UNIVERSITY OF MINNESOTA 

Outline 

ÅPreparation of hydrogen selective membranes using zeolite 

nanosheets. 

ÅSteam stability of layered zeolites (MCM-22, ITQ-1, RUB-24, 

Nu-6(2)). 

ÅModeling and optimization of IGCC plant with membrane 

reactor.  

To develop a technically and economically viable membrane 

for H2 separation from typical water-gas-shift (WGS) mixture 

feeds at high temperatures. 

Objective 
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Layered zeolites with 6-MR pores 

ITQ-1 (Si/Al=Ð) MCM-22 (Si/Al=40) 

c 

a 

1 ɛm 1 ɛm 

3 



Chemical Engineering & Materials Science UNIVERSITY OF MINNESOTA 

Hierarchical manufacturing of zeolite membranes 

For a Review:  

Mark A. Snyder, Michael Tsapatsis,  

Angew. Chem. Int. Ed. 2007, 46, 7560ï7573 

 

Oriented monolayer of crystals 

Membrane 

Nanosheets with high aspect ratio 

(thickness 2.5 nm) 

Layered zeolite 

(thickness ~50 nm) 
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Exfoliation 

Coating 

Secondary growth 
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Performance of an ITQ-1 Membrane 
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