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With the confluence of advances in theory, algorithms, software, and high performance computer architectures, it is now possible to calculate reliably the thermodynamics of a range of compounds at a level of accuracy only dreamed about even a decade ago. This talk will explore applications of computational chemistry electronic structure techniques at the teraflop level to reliably predict the properties of compounds such as heats of formation. Applications include the properties and reactions of chemical hydrogen storage materials including those containing boron, organic molecules such as alkanes, carbenes, and alkoxy radicals with hydrogen storage and combustion applications, rare gas halides, and transition metal oxide clusters relevant to catalysis including oxidative dehydrogenation. The talk will not only highlight successes in these areas but will also describe continuing challenges in terms of the limitations of electronic structure methods given current computational resources.
