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Metal-Organic Materials for Adsorption  
of Polarizable Gases  

ADVANTAGES: 

 Enhances CO₂ interactions  

 Reduces interactions with water vapor 

 Simple, inexpensive chemicals 

 Facile to activate and reactivate  

Highly Selective CO₂ Uptake 

 1x1x2 unit cell of CROFOUR-1-Ni in simulation 

showing the strong interaction between CO2 

molecules and 3 pairs of terminal oxygen 

atoms sticking out from the chromate ion. 

USF Available Technologies  

R esearchers at the University of South Florida have synthesized a 

new class of porous materials that exhibit exceptional selectivity 

towards carbon dioxide (CO2) over other gases, including water 

vapor. 

Metal organic materials (MOMs) have emerged as a class of porous 

materials with great potential for a wide range of applications, including 

gas storage, heterogeneous catalysis, drug delivery, magnetism and 

conductivity. The drive behind the development of MOMs is their distinct 

crystal structure, large surface area and modular nature, which provides 

for adjustable pore dimensions and surface functionality. Recent 

advancements in crystal engineering have afforded new approaches for 

building MOMs with improved capabilities. These advancements have 

allowed for the optimization of interactions between the framework and 

the absorbent, enhancing selectivity and/or gas uptake.  

University of South Florida inventors have utilized these strategies to 

develop a unique class of porous MOM platforms that exhibit highly 

selective adsorption for polarizable gases, like CO2, over other gases, 

including water vapor, methane, nitrogen and hydrogen. These platforms 

are based upon saturated metal centers with inorganic anion pillars that 

offer superior performance to existing porous materials due to the 

electrostatics of the frameworks, which are particularly favorable to CO2 

more than other gases. The selectivity of CO2 over water is an especially 

rare phenomenon for porous materials, since water is usually the 

preferred molecule. In addition, these materials are facile to activate and 

reactivate, and they are based on simple, relatively inexpensive chemicals. 

These properties demonstrate important implications for any industrial 

process involving CO2, including carbon capture and natural gas upgrading.      
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