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Selection of an H2 selective 2D-based zeolite

✓2D zeolite material ➡ exfoliation possible

✓Defined and rigid pores (0.3 nm)

✓H2/CH4 ~ 32 [1]

x H2/CO2 selectivity unknown

Interlayer spacing ~ 10.7 Å
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Context: H2 separation using gas separation membranes
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The solution: Porous 2D zeolite-based membranes

2D Polycrystalline membranes

Acknowledgements
This work is part of the NanoMem project part of the NanoMatFuture 2022 
competition funded by the German Federal Ministry of Education and Research 
(BMBF). The authors take responsibility for the content of this presentation. 

Important synthesis parameters: 

⮕ molar ratio of the precursors, reaction time, and temperature.

✓A big challenge in nanosheet science is the creation of a stable nanosheet dispersion. 

Drying the nanosheets for instance leads to restacking of the sheets. Therefore, the

next steps to create a zeolite nanosheet membrane is to create a stable nanosheet

dispersion followed by coating the support with the nanosheets.

✓Crystals of JDF-1 were succesfully grown on porous ceramic support. The coverage of 

the support is highly dependent on the reaction time and can thus be controlled. In the

next step, the performance of the as-made membrane will be determined, and the gas 

separation performance will be improved with the help of post-synthetic methods. 
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➢ Hydrogen is a key component in the transition to sustainable energy systems. Therefore, the separation of Hydrogen from various gas mixtures is crucial for numerous industrial processes and
environmental initiatives.

➢ We aim to develop innovative synthesis approaches for the preparation of 2D zeolite-based membranes with enhanced Hydrogen selectivity and permeability addressing the challenges
associated with current gas separation membranes.
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Succesfull preparation of JDF-1!
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What is the influence of the membrane morphology?
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Follow us to our website!
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