Heterogeneous Electrochemical CO2
reduction
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CO0, as a synthetic feed stock

Electrochemical
reduction of CO,

0, &l

Anode Mﬁmbrane Cathod

H,0  CO, HCOOH,
CH,, CoH,

Activation of CO2

co, Products

AN

Solid state materials Metal organic
e.g.Cu)Sn, Ag, Pbetc.  complexes

\ Q n D"

Multi carbon products

Co-pthalocyanine

o = O

Fe-tetraphenyl porphyrin




3/8/2022

“Cu” - A promising catalyst
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Modification of the catalyst

How could we modulate the CO2RR .f 4!-{

activity of a Cu Catalyst? \ CO\ Carbonyls
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Modification of the catalyst

Crystal phase

e Crystalline/amorphous nature Wl s tio
Crystal facet o e
* Cu-111 facets - favours C; products !

(e.g. CH4, HCOOH) oo h 4
* Cu-100 facets - favours C, products < S

(e.g. CZHA) fee lattice :  different net plancs
Morphology of the Nano-structured catalysts http://www.fhi-

berlin.mpg.de/~hermann/Balsac
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L X e
422

.0303:‘
29.%%9,

Cu wires
Nanoscale, 2019,11, 12075-12079

Molecular catalysts

v' Easily tuneable active centres

Ar
d N A v excellent selectivity
Ar ’ r (eg. Highly selective for c1 products)

v Mechanisms can be understand easily
Ar by homogenous catalysis studies

Heterogeneous
catalyst

Conducting carbon supports co
Eg. Carbon black, carbon nanotubes,
Graphene
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