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Motivation

 Green house effect 
 Global warming
 Climate change

CO2 level in the atmosphere  

Utilization of emitted CO2
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CO2 as a synthetic feed stock

Electrochemical 
reduction of CO2

Activation of CO2

CO2 Products

e- e- Electrode
Catalyst

Solid state materials
e.g. Cu, Sn, Ag, Pb etc.

Metal organic 
complexes

Fe-tetraphenyl porphyrin

Co-pthalocyanine

Multi carbon products 
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Modification of the catalyst

How could we modulate the CO2RR
activity of a Cu Catalyst?

1. ACS Energy Lett. 2018, 3, 12, 2947–2955
2. ACS Catal. 2016, 6, 12, 8239–8247
3. Nano Lett. 2019, 19, 12, 8658–8663

• Introducing non metals-B, N, O

3Cu3N – selective for ethylene

Composition 

• Alloying- CuAg, CuZn
1Pure Ag produces ‘CO’ , CuAg - carbonyls
2CuxZn - selective towards ethanol
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Modification of the catalyst

Crystal facet
• Cu -111 facets - favours C1 products 

(e.g. CH4, HCOOH)
• Cu -100 facets - favours C2 products

(e.g. C2H4)

http://www.fhi-
berlin.mpg.de/~hermann/Balsac
/BalsacPictures/fccnet.gif

Crystal phase
• Crystalline/amorphous nature

ACS Catal. 2019, 9, 6, 5217–5222 Nanoscale, 2019,11, 12075-12079
Cu Nano cubes Cu wires

Morphology of the Nano-structured catalysts
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Thank you
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