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We explore the capabilities of 3D molecular models of amorphous nanoporous carbons for reproducing the morphological and adsorption properties of practical activated carbons. The 3D models are generated using a reactive forcefield in molecular dynamics (MD) simulations to anneal and quench structures by mimicking the procedures used for production of practical carbons. This approach allows for the formation of corrugated and defective 3D framework built by graphene sheets. The generated structures possess tunable pore size distributions, pore volumes, and surface areas. We characterize these models by Monte Carlo (MC) simulations using standard molecular probes (CO2, N2, and Ar) and show that they replicate the structural properties of practical carbons. We demonstrate how the 3D models quantitatively predict adsorption of simple fluids and alkanes at experimentally relevant conditions. [1, 2] We utilize a hybrid MC/MD simulation scheme to explore how the structures deform in response to fluid adsorption. [2] The suggested method provides a thorough understanding of the effect of pore morphology and flexibility on the adsorption dynamics. 
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Hybrid MC/MD simulation scheme.
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