
This website uses cookies to improve your user experience. By continuing to use the site, you are accepting
our use of cookies. Read the ACS privacy policy.

CONTINUE

RETURN TO ISSUE

 PREV NEXT 

Get e-Alerts

Electrocatalytic Ethanol Oxidation on Cobalt–Bismuth
Nanoparticle-Decorated Reduced Graphene Oxide (Co–
Bi@rGO): Reaction Pathway Investigation toward Direct Ethanol
Fuel Cells

,  ,  ,  ,  , 
, and 

 Cite this: J. Phys. Chem. C  2021, 125, 4, 2345–2356
Publication Date: January 20, 2021
https://doi.org/10.1021/acs.jpcc.0c10668
Copyright © 2021 American Chemical Society
Request reuse permissions

Article Views

2078
Citations

36

ADVERTISEMENT

C: ENERGY CONVERSION...

Ajay V. Munde Balaji B. Mulik Parag P. Chavan Vijay S. Sapner Shankar S. Narwade
Shivsharan M. Mali Bhaskar R. Sathe*



Altmetric

3
LEARN ABOUT THESE METRICS

Share



  Add to



Export

RIS

Bioethanol, Electrocatalysts, Ethanol, Oxidation, Oxidation reactionsSUBJECTS:

 Access Through Your Institution

Other access options

 Supporting Info (1) »

X (4)

Mendeley (42)

 
 



6/16/24, 12:09 PM Electrocatalytic Ethanol Oxidation on Cobalt–Bismuth Nanoparticle-Decorated Reduced Graphene Oxide (Co–Bi@rGO): Re…

https://pubs.acs.org/doi/abs/10.1021/acs.jpcc.0c10668 1/10

http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/toc/jpccck/125/4
https://pubs.acs.org/doi/10.1021/acs.jpcc.0c10617
https://pubs.acs.org/doi/10.1021/acs.jpcc.0c10714
https://pubs.acs.org/journal/jpccck
https://pubs.acs.org/journal/jpccck
https://pubs.acs.org/action/showCitFormats?doi=10.1021%2Facs.jpcc.0c10668&href=/doi/10.1021%2Facs.jpcc.0c10668
https://doi.org/10.1021/acs.jpcc.0c10668
https://pubs.acs.org/servlet/linkout?type=rightslink&url=startPage%3D2345%26pageCount%3D12%26copyright%3DAmerican%2BChemical%2BSociety%26author%3DAjay%2BV.%2BMunde%252C%2BBalaji%2BB.%2BMulik%252C%2BParag%2BP.%2BChavan%252C%2Bet%2Bal%26orderBeanReset%3Dtrue%26imprint%3DAmerican%2BChemical%2BSociety%26volumeNum%3D125%26issueNum%3D4%26contentID%3Dacs.jpcc.0c10668%26title%3DElectrocatalytic%2BEthanol%2BOxidation%2Bon%2BCobalt%25E2%2580%2593Bismuth%2BNanoparticle-Decorated%2BReduced%2BGraphene%2BOxide%2B%2528Co%25E2%2580%2593Bi%2540rGO%2529%253A%2BReaction%2BPathway%2BInvestigation%2Btoward%2BDirect%2BEthanol%2BFuel%2BCells%26numPages%3D12%26pa%3D%26issn%3D1932-7447%26publisherName%3Dacs%26publication%3Djpccck%26rpt%3Dn%26endPage%3D2356%26publicationDate%3DFebruary%2B2021
http://acsmediakit.org/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssaK2rj0I18mvFrx4jJ98AzeFItYG4U41NISDENJVHzkA-MauZ5KSmwNk82BiJ2N9QsRJOfjda86EWt5WWqDRGz1Z4SRsKil_XTsiVZzVCpv5VjrZeS8CCw83ZhveXTQhunDKWHZsyGFbj6qArTxFV8HDhKAqRF7_qjDVgIuPMwCoR-IDJA1c4fDTlkkIFbkEWMrjHZgkl8Xi4-i25BpN3-OJPqt4-cjZSQHeRirQhsd3cxO24tdK8J0bNCLkpyZUgIMKot0vVUHYc4EUhzvi5kZSyu12LorkV6dLf3wbV5tG3EsRJGk2n6fvZqTL8kaEa5NuqQ5jKgM8JLOy2gSclFhsD01lVWXuzHOZwGTYvk8hM8YzFshx5dz9zx&sai=AMfl-YTLJxGmeZNV19Dxl2rKfidPnEFkCssy73ysD9fc6viv6DFPwsrJrGRMpCoKzGYx-Bo1SWiWBeWAeU25PuCOChk_kUoG5yscie0a6IuVMah8HUAXXhxgewnAcxd6UQ&sig=Cg0ArKJSzIi9PKTur5PL&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://connect.discoveracs.org/CENWebinar_Uncountable_4_18_24%3Fpartnerref%3DCENbanners
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssaK2rj0I18mvFrx4jJ98AzeFItYG4U41NISDENJVHzkA-MauZ5KSmwNk82BiJ2N9QsRJOfjda86EWt5WWqDRGz1Z4SRsKil_XTsiVZzVCpv5VjrZeS8CCw83ZhveXTQhunDKWHZsyGFbj6qArTxFV8HDhKAqRF7_qjDVgIuPMwCoR-IDJA1c4fDTlkkIFbkEWMrjHZgkl8Xi4-i25BpN3-OJPqt4-cjZSQHeRirQhsd3cxO24tdK8J0bNCLkpyZUgIMKot0vVUHYc4EUhzvi5kZSyu12LorkV6dLf3wbV5tG3EsRJGk2n6fvZqTL8kaEa5NuqQ5jKgM8JLOy2gSclFhsD01lVWXuzHOZwGTYvk8hM8YzFshx5dz9zx&sai=AMfl-YTLJxGmeZNV19Dxl2rKfidPnEFkCssy73ysD9fc6viv6DFPwsrJrGRMpCoKzGYx-Bo1SWiWBeWAeU25PuCOChk_kUoG5yscie0a6IuVMah8HUAXXhxgewnAcxd6UQ&sig=Cg0ArKJSzIi9PKTur5PL&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://connect.discoveracs.org/CENWebinar_Uncountable_4_18_24%3Fpartnerref%3DCENbanners
https://pubs.acs.org/action/doSearch?ConceptID=291471
https://pubs.acs.org/action/doSearch?ConceptID=291018
https://pubs.acs.org/action/doSearch?ConceptID=292553
https://pubs.acs.org/action/doSearch?ConceptID=291091
https://pubs.acs.org/action/doSearch?ConceptID=292005
https://www.altmetric.com/details.php?domain=pubs.acs.org&citation_id=98043882
https://www.altmetric.com/details.php?domain=pubs.acs.org&citation_id=98043882&tab=twitter
https://pubs.acs.org/


Read this Article
To access this article, please review the available access options below.

This website uses cookies to improve your user experience. By continuing to use the site, you are accepting
our use of cookies. Read the ACS privacy policy.

CONTINUE

Abstract

Direct ethanol fuel cells (DEFCs) are one of the resourceful and sustainable technologies
for energy applications. Ethanol oxidation has been used to construct cost-effective and
proficient electrocatalysts to substitute noble-based electrocatalysts like Rh, Pd, Ir, and Ag.
Here in, we have presented a surface modification approach of doping a crucial oxophilic
character metal onto a transition metal with carbon support. Noble metal-free cobalt–
bismuth bimetallic nanoparticle-decorated reduced graphene oxide (Co–Bi@rGO)
electrocatalysts were fabricated for enhanced ethanol oxidation reaction from their
synergetic effect of rGO, Co, and Bi. A highly active, cost-effective, and efficient approach
has been developed for the preparation of Co–Bi@rGO (Co NPs; ∼2 nm), initially Bi@rGO
(Bi NPs@rGO; ∼50 nm), by a simple reduction method followed by Co, by Galvanic
exchange of Bi atoms with Co. The as-synthesized nanocomposites were characterized by
transmission electron microscopy, Fourier transform infrared spectroscopy, X-ray
diffraction, thermogravimetric analysis, Raman spectroscopy, X-ray photoelectron
spectroscopy (XPS), and BET surface area measurement studies. Cyclic voltammetric
studies show an ultralow onset potential of 0.28 V with a high current density of 10.25
mA/cm , having a higher enhancement factor for Co–Bi@rGO compared to other
individuals, including Bi NPs, Bi@rGO, and rGO under similar electrolyte conditions,
which could be due to their synergetic cooperative interactions at electrified interfaces.
Combined results from chronoamperometry (i–t) and electrochemical impedance
spectroscopy show that Co–Bi@rGO is highly durable and sensitive toward the ethanol
oxidation reaction compared to individual counterparts. This work also provides the noble
metal-free bimetallic electrocatalysts for ethanol oxidation and assists in hydrogen
production from an agricultural base.
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