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Background

Unsustainable CO,, emissions pose several ecological and

Computational Methods

Conclusion and Future Steps

humanitarian challenges. Electrochemical CO, reduction VASP  (Vienna _ A_b .initio Simulation. PaCKage?: Our results show that the pyridinic structures were
(CO,R) has been proposed as a solution. F:)rcet-based optimization that factors in electronic definitively more stable than the pyrrolic
sStructure.

structures. This conclusion was made because the
pyridinic structures all had a lower energy of
formation than their pyrrolic counterparts.

Traditional CO,R catalysts suffer from several practical
limitations. Graphene-based catalysts featuring isolated
metal centers, namely single-atom catalysts, provide a
platform for new CO,R catalysts that can outperform
traditional cathode materials.

(PBE-D3 XC functional, 400 eV ENCUT, 3x3x1 K-POINT).

After optimizing the structure, we combined computational
data with thermodynamic equations to solve for the energy

| Future steps could include testing other pyrrolic
of formation.

moieties or testing the 4d and 5d metals with
pyrrolic structures. Additionally, the efficiency of
these catalysts could be tested to determine
whether pyrrolic or pyridinic catalysts would be
ideal.
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3d-transition metals in doped-graphene SACs
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