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Proj ect Description

El ectrochem cal conversion of CO2 fromflue gas or direct air capture to

pl atform chem cal s at anbient conditions can potentially displace petrol eum
based chem cal production in a | ow carbon econonmy when coupled with renewabl e
and affordable electricity. Copper (Cu) is the unique known netal catal yst
that is capable of catalyzing CO2 el ectro-reduction (eCO2RR) into C2+
chemcals (primarily involving ethylene (C2H4) and et hanol (C2H5CH)) and hi gh-
order Cl1 products (e.g., nethane (CH4) and nethanol (CH3OH)). However, Cu has
a wide product distribution and requires relatively high overpotential s,

whi ch makes el ectrochem cal CO2 reduction technology far from practica
appl i cati on.

Distinct fromprior efforts focusing on the CGC coupling step, this project
ains to identify the reaction descriptors describing the interaction between
selectivity determning internediate (SDI) and catalytic site via integrated
experinmental and density functional theory (DFT) efforts and to rationally
design Cu catal ysts guided by machine |l earning (M) prediction to navigate
the selectivity toward a C2+ single product. This project will advance the
sustai nabl e and circul ar manufacturing of platformchem cals using CO2 as a
feedst ock, consolidating efforts in precise catal yst design and synthesis,
DFT nodeling, and M.. Upon conpleting this project, the students are
encouraged to build a teamto participate in EnergyTech University Prize, a
new Departnent of Energy conpetition with over $250,000 in cash prizes.

Page 1/1


http://www.tcpdf.org

