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How Will Molecular Modeling Aid Sustainable
Chemicals Production?
Abstract

One of the most urgent, contemporary issues in chemical industry is to mitigate or even negate the impact
on environment during chemicals production. In this regard, effective, innovative catalysis is at the heart of
chemical engineering.
Density Functional Theory (DFT) has established itself as a mainstream tool as an integral part of catalysis
science and engineering. In this talk, I will discuss two case studies based on our recent work, i.e., ammonia
synthesis and dry reforming of methane (DRM), both of which are conventionally energy intensive processes.
First, ammonia synthesis adopting the chemical looping strategy will be introduced. The theoretical approach,
a combined DFT calculation and kinetic modeling, helped advance the composition and functionality
manipulations in order to boost the extraction of lattice N species and NH3 formation. For DRM, the ternary
Co3Mo3N, which is shown to be both active and coke resistant, was considered as a novel material. Both the
reactivity and coke prohibition were investigated using DFT, which also resulted in a microkinetic model to
account for the distinct catalytic functionalities versus transition metal DRM catalysts.
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