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Metal-Organic Materials (MOMS) for Carbon Dioxide           
Adsorption and Methods of Using MOMS 

ADVANTAGES: 

 Effective adsorption of gas 

 Efficient filtration 

 Lower energy required for activation 

 Unprecedented selectivity 

Effective Means of Carbon Capture 

Experimental CO2/H2:30:70 Adsorption    

Isotherms as Compared to Experimental 

Pure CO2 and H2 Isotherms at 298 K for         

SIFSIX-3-Zn  

USF Available Technologies  

R esearchers at the University of South Florida have 

developed a novel technique in the effective capture of 

carbon dioxide, and hence, reducing the negative effects 

produced by excessive CO2 in the atmosphere. 

The energy costs associated with the separation and purification of 

industrial commodities such as gases, fine chemicals, and fresh 

water currently consumes around 15% of global energy production, 

and the demand for such commodities is projected to triple by 

2050. Thus, there is a pressing need to develop effective separation 

and purification technologies that exhibit a much smaller energy 

footprint. The challenge is pronounced with CO2, which, in addition 

to its notoriety with climate change, is an impurity in natural gas, 

biogas and syngas  

In such a context, porous crystalline materials that can exploit both 

equilibrium and kinetic selectivity, size selectivity, and targeted 

molecular recognition, are attractive targets for CO2 separation and 

capture. These can be exemplified by zeolites and Metal Organic 

Materials (MOM). Furthermore the modular nature of the MOMs 

and their use of coordination chemistry leads to enormous diversity 

of structures and properties. The inventors at USF have designed a 

crystal engineering strategy that controls the functionality and size 

in a series of MOMs that will enable a sweet spot of kinetics and 

thermodynamics of CO2 sorption selectivity.  

This invention relates to carbon dioxide separation and capture. It 

has wide range of applications for gas separation and filtration in 

industrial, automobile, and environmental sectors.  
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