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CO, capture via amine scrubbing

Separate CO, After time...

Monoethanolamine
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How to reduce the cost of CO, capture?
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Metal-organic frameworks
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Computational design of hypothetical MOFs
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C. E. Wilmer et al., Nature Chem. (2012)



CO, adsorption in MOF-74
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CO, adsorption in MOF-74
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Reference intermolecular interaction energies

Eint —

Ab initio

single-configurational (single-reference)
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Distributed multipole expansion
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Induced point dipole model
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Dispersion and exchange-repulsion

Energy

Eint = Eelec + Eind + 1:—disp + l:—exrep
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Henry coefficient (mol (kg Pa)~")
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CO, adsorption in MOF-74

Pure CO, Henry coefficient
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Loading (mol/kg)
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Provides physical insight
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Cluster models predict carbamic acid adducts

N. Planas, A. L. Dzubak et al., J. Am. Chem. Soc. (2013)



Amine-functionalized MOF-74

Separate CO,
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Amine-functionalized MOF-74
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What is the mechanism of CO, adsorption?
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Periodic models predict ammonium carbamate chains

B. Vlaisavijevich, .. A. L. Dzubak et al., Chem. Sci. (2015)




What is the mechanism of CO, adsorption?

N. Planas, A. L. Dzubak et al., J. Am. Chem. Soc. (2013) B. Vlaisavijevich, .. A. L. Dzubak et al., Chem. Sci. (2015)
T. M. McDonald, ... A. L. Dzubak et al., Nature (2015)

Change the linker?
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Diffusion quantum Monte Carlo (DMC)
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Diffusion quantum Monte Carlo (DMC)
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Image from Dubecky et al., Chem. Rev. (2016)
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Fixed Node Error
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LA: M. M. Hurley et al., J. Chem. Phys. (1987), L. Mitas et al., J. Chem. Phys. (1991)
TM: M. Casula et al., Phys. Rev. Lett. (2005), M. Casula, Phys. Rev. B (2006)



Main approximations in DMC
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TM: M. Casula et al., Phys. Rev. Lett. (2005), M. Casula, Phys. Rev. B (2006)



DMC Energy
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Main approximations in DMC
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Performance of ab initio force fields
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Insight from theory and computation
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