[image: image1.png]INTERPORE



 2012

Tools and Approaches for Discovery of Carbon Capture Materials

M. Haranczyk1, and R. L. Martin1 
1 Computational Research Division, Lawrence Berkeley National Laboratory, One Cyclotron Road, Mail Stop 50F-1650, Berkeley, CA 94720-8139
ABSTRACT:  Porous materials, such as zeolites and metal organic frameworks, have many applications in the chemical industry. Among others, they can be used for gas separations. The number of predicted zeolites and MOFs has research few millions, and it is still increasing as new materials are added to virtual databases. The latter can be screened to discover the best structures for a given industrial application. Our work mainly focuses on CO2 capture though. The current state-of-the-art molecular simulations allow for accurate in silico prediction of material properties, but the computational cost of such calculations prohibits their application in the characterization of the entire database of hypothetical structures.

Our project focuses on the development of chemoinformatics approaches that enable efficient screening of large databases. We present Zeo++, a porous materials characterization suite which allows for calculation of pore descriptors such as included and free sphere diameters, channel dimensionality, and accessible volume and surface area. We also present a novel pore descriptor, the Voronoi hologram, and demonstrate its application to shape-based screening of materials through similarity and diversity selection.  Finally we illustrate how these developments can be combined into efficient approaches, application of which leads to the discovery of many carbon capture materials.
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