
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

RETURN TO ISSUE

 PREV NEXT 

Get e-Alerts

Graphene Oxide Decorated with Rh Nanospheres for
Electrocatalytic Water Splitting

,  ,  , and 

 Cite this: ACS Appl. Nano Mater.  2020, 3, 12, 12288–12296
Publication Date: November 25, 2020
https://doi.org/10.1021/acsanm.0c02762
Copyright © 2020 American Chemical Society
Request reuse permissions

Article Views

1020
Citations

26

ADVERTISEMENT

ARTICLE

Shankar S. Narwade Shivsharan M. Mali Vijay S. Sapner Bhaskar R. Sathe*



Altmetric

1
LEARN ABOUT THESE METRICS

Share



  Add to



Export

RIS

Composites, Electrocatalysts, Evolution reactions, Nanocomposites, RadiologySUBJECTS:

 Access Through Your Institution

Other access options

 Supporting Info (1) »

 
 



6/16/24, 12:39 PM Graphene Oxide Decorated with Rh Nanospheres for Electrocatalytic Water Splitting | ACS Applied Nano Materials

https://pubs.acs.org/doi/10.1021/acsanm.0c02762 1/9

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/aanmf6/3/12
https://pubs.acs.org/doi/10.1021/acsanm.0c02749
https://pubs.acs.org/doi/10.1021/acsanm.0c02789
https://pubs.acs.org/journal/aanmf6
https://pubs.acs.org/journal/aanmf6
https://pubs.acs.org/action/showCitFormats?doi=10.1021%2Facsanm.0c02762&href=/doi/10.1021%2Facsanm.0c02762
https://doi.org/10.1021/acsanm.0c02762
https://pubs.acs.org/servlet/linkout?type=rightslink&url=startPage%3D12288%26pageCount%3D9%26copyright%3DAmerican%2BChemical%2BSociety%26author%3DShankar%2BS.%2BNarwade%252C%2BShivsharan%2BM.%2BMali%252C%2BVijay%2BS.%2BSapner%252C%2Bet%2Bal%26orderBeanReset%3Dtrue%26imprint%3DAmerican%2BChemical%2BSociety%26volumeNum%3D3%26issueNum%3D12%26contentID%3Dacsanm.0c02762%26title%3DGraphene%2BOxide%2BDecorated%2Bwith%2BRh%2BNanospheres%2Bfor%2BElectrocatalytic%2BWater%2BSplitting%26numPages%3D9%26pa%3D%26issn%3D2574-0970%26publisherName%3Dacs%26publication%3Daanmf6%26rpt%3Dn%26endPage%3D12296%26publicationDate%3DDecember%2B2020
http://acsmediakit.org/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsv0K7NTsSWRKU9415Xf87YS3wVYqBra4p9ZWI9FLlbqkB_7oVtLNyBPRKAwQNTUdrL85M8Z5Yh1icS7wIUK1KF9fv3shmHXwenWZ4uPbcYl2YzjPioDBsu5J8cao9CADqQ0TjWkTSud3_vh7ScZVS8Ua2QaTi1SIDZk2-B4-48DC2veXw83XtM-b0JZnZdxVo5uqhbxmcP9SNIKiIA0OnhPb9bYMMQ9t9W-X8TeUZjvexN5-i4iL0LblHSh8kg8FyxPHz-D1UB_cTbJ1ffuRJDSu4kToNLwjnrJn5b98lzD4tbrJiZOMqol3OVIHal0wEc5bqIHP241RMckiG93V3Z84RNZTDRKHMIdR1VwOdzOiPKSOlTGVgU7K6u6tkE&sai=AMfl-YTRmoKLhiL2EWTFzXBvyZcav8J9sXu1rgNlPWd7ToZbHxUf940k5H2oOSLHlocTp4JIbLECnwoz0jSZFNsRS37m6wExJ38DtJkCpiUunL4j-zZSanDh3jZpM1b93A&sig=Cg0ArKJSzKNokVjE4wtd&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://pubsdiversity.acs.org/data/2023/index.html%3Futm_source%3Dpubsw%26utm_medium%3Ddispad%26utm_campaign%3DIC002_ST0011R_T002365_2023_Diversity_Data_Report%26src%3DIC002_ST0011R_T002365_2023_Diversity_Data_Report%26utm_content%3D&nm=2
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsv0K7NTsSWRKU9415Xf87YS3wVYqBra4p9ZWI9FLlbqkB_7oVtLNyBPRKAwQNTUdrL85M8Z5Yh1icS7wIUK1KF9fv3shmHXwenWZ4uPbcYl2YzjPioDBsu5J8cao9CADqQ0TjWkTSud3_vh7ScZVS8Ua2QaTi1SIDZk2-B4-48DC2veXw83XtM-b0JZnZdxVo5uqhbxmcP9SNIKiIA0OnhPb9bYMMQ9t9W-X8TeUZjvexN5-i4iL0LblHSh8kg8FyxPHz-D1UB_cTbJ1ffuRJDSu4kToNLwjnrJn5b98lzD4tbrJiZOMqol3OVIHal0wEc5bqIHP241RMckiG93V3Z84RNZTDRKHMIdR1VwOdzOiPKSOlTGVgU7K6u6tkE&sai=AMfl-YTRmoKLhiL2EWTFzXBvyZcav8J9sXu1rgNlPWd7ToZbHxUf940k5H2oOSLHlocTp4JIbLECnwoz0jSZFNsRS37m6wExJ38DtJkCpiUunL4j-zZSanDh3jZpM1b93A&sig=Cg0ArKJSzKNokVjE4wtd&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://pubsdiversity.acs.org/data/2023/index.html%3Futm_source%3Dpubsw%26utm_medium%3Ddispad%26utm_campaign%3DIC002_ST0011R_T002365_2023_Diversity_Data_Report%26src%3DIC002_ST0011R_T002365_2023_Diversity_Data_Report%26utm_content%3D&nm=2
https://pubs.acs.org/action/doSearch?ConceptID=291331
https://pubs.acs.org/action/doSearch?ConceptID=291018
https://pubs.acs.org/action/doSearch?ConceptID=291634
https://pubs.acs.org/action/doSearch?ConceptID=292533
https://pubs.acs.org/action/doSearch?ConceptID=291201
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

In this study, we report a method for fabrication of rhodium nanoparticles decorated on
graphene oxide (Rh–GO) with high coverage of active sites of Rh nanospheres (NSs) on
GO. It is one of the most pivotal aspects in the development of novel systems having high
electrocatalytic performance toward overall water splitting reactions and is found to be
better than universally acceptable Pt-based nanoelectrodes. The synthesis of nanohybrids
shows the well-dispersed Rh NSs (∼50 nm) on a few layers of graphene oxide sheets. These
as-synthesized nanomaterials were confirmed by scanning electron microscopy (SEM),
high-resolution transmission electron microscopy (HR-TEM), X-ray photoelectron
spectroscopy (XPS), Fourier transform infrared (FT-IR) spectroscopy, Raman
spectroscopy, Brunauer–Emmett–Teller (BET) surface area measurements,
thermogravimetric analysis (TGA), and X-ray diffraction (XRD) analysis. Furthermore,
Rh–GO exhibits significantly improved electrochemical performance toward
electrocatalytic water splitting reactions, that is, hydrogen evolution reaction (HER) and
oxygen evolution reaction (OER), and it shows exceptionally an ultrasmall overpotential of
2 mV for the HER, reaching a current density of 10 mA cm  with a smaller Tafel slope 10
mV dec , and the OER overpotential reaches 0.23 V at 10 mA cm  with a Tafel slope of 27
mV dec . The reduced charge transfer resistances after Rh NSs decoration on GO which
lead to simultaneous enhancement in feasibility toward interfacial electron transfer, result
in an increase in activity toward overall water splitting reactions (both HER and OER).

–2

–1 –2
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KEYWORDS: Rh nanospheres (NSs), graphene oxide (GO), rhodium nanoparticles decorated on
graphene oxide (Rh−GO), hydrogen evolution reaction (HER), oxygen 
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