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Direct Synthesis of High Aspect Ratio Zeolite 
Nanosheets 
Separation-based technologies play a significant role in chemical and petroleum 
refining industries. Membrane-based separations are often attractive due to lower 
operating cost than other separation processes. Zeolite nanosheets are used to 
fabricate zeolite membranes, which are particularly sought after due to their thermal 
and chemical stability and potential to attain high throughput, useful for chemical 
separations (e.g. petrochemical).  Previous methods of preparing zeolite nanosheets 
are time-consuming, costly, low-yield and result in fragmented nanosheets with sub-
micrometer lateral dimensions.  

Description of the Invention 
A newly developed direct synthesis method creates zeolite nanosheets with nanometer 
thicknesses and a high aspect ratio. The process creates zeolite nanosheets with 
enhanced mass transport properties within their nanopores, favorable to applications 
such as catalysis and separation. The nanosheets feature many desirable 
characteristics: predominant thickness of 5nm (2.5 unit cells), 0.6 nm straight pores 
down their thin dimension, and basal dimensions of several micrometers. The directly 
synthesized nanosheets exhibit superior selectivity and flux compared to the state-of-
the-art membranes made with exfoliated nanosheets or conventional crystals. This 
direct synthesis method provides a viable path to high-aspect-ratio zeolite nanosheets, 
with improved yield at a lower cost. 

Features and Benefits 
• Direct synthesis; easier to prepare 
• Nanometer thicknesses: between 4 nm and 10 nm for at least 70% of a basal area of 

the planar layer 
• Superior selectivity and flux 
• Enhanced mass transport properties within their nanopores  
• High aspect ratio 
• Higher yield 
• Potentially lower cos 

Potential Applications 
• Zeolite membranes  
• Chemical / petroleum separation equipment 
• High-performance separation membranes 
• Catalysis and separation 

 

mailto:micek013@umn.edu

	Description of the Invention
	Features and Benefits
	Potential Applications

