
Binghamton University Binghamton University 

The Open Repository @ Binghamton (The ORB) The Open Repository @ Binghamton (The ORB) 

Research Days Posters 2021 Division of Research 

2021 

Improving the Performance of Fuel Cells using Pt-Based Nano-Improving the Performance of Fuel Cells using Pt-Based Nano-

Crystalline Catalysts Crystalline Catalysts 

Prabhu Bharathan 
Binghamton University--SUNY 

Follow this and additional works at: https://orb.binghamton.edu/research_days_posters_2021 

Recommended Citation Recommended Citation 
Bharathan, Prabhu, "Improving the Performance of Fuel Cells using Pt-Based Nano-Crystalline Catalysts" 
(2021). Research Days Posters 2021. 84. 
https://orb.binghamton.edu/research_days_posters_2021/84 

This Book is brought to you for free and open access by the Division of Research at The Open Repository @ 
Binghamton (The ORB). It has been accepted for inclusion in Research Days Posters 2021 by an authorized 
administrator of The Open Repository @ Binghamton (The ORB). For more information, please contact 
ORB@binghamton.edu. 

https://orb.binghamton.edu/
https://orb.binghamton.edu/research_days_posters_2021
https://orb.binghamton.edu/div_of_research
https://orb.binghamton.edu/research_days_posters_2021?utm_source=orb.binghamton.edu%2Fresearch_days_posters_2021%2F84&utm_medium=PDF&utm_campaign=PDFCoverPages
https://orb.binghamton.edu/research_days_posters_2021/84?utm_source=orb.binghamton.edu%2Fresearch_days_posters_2021%2F84&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:ORB@binghamton.edu


Prabhu Bharathan | Fang Research Group | Materials Science and Engineering, Binghamton University 

Background
• Reducing global carbon footprint requires green energy 

conversion devices

• Fuel cells produce electricity through oxygen reduction 
reaction (ORR) at the electrodes

Materials Requirement

• High activity

• Large surface Area

• Chemical stability

Synthesis

• Pt based nano-crystalline catalysts

• 3d transition metal alloying

• “One-pot” synthesis strategy

Nano-crystalline Catalysts Characterization Results

• Nanoctahedra ~ 10.6 nm, nanocube ~ 10.3 nm crystal 
sizes

• Increased specific activity to 3 mA/cm2 using 9 nm 
crystal size

• Successful synthesis of nanoctahedral crystals using 
one-pot method

• Reducing crystal size led to increased activity 

• Further reduction of crystal size, less than 9 nm

• Synthesize nano-tetrahedral crystals

• Determine material alternatives to Pt, reduce use of 
precious metals in the catalyst.

Improving the Performance of Fuel Cells Using
Pt Based Nano-crystalline Catalysts

 XRD pattern of Pt3Ni NCs. (a, c) Nanoctahedra. (b, d) Nanocubes. 
(a, b) Samples were randomly deposited on a zero-background sample 
Holder. (c,d)Samples were assembled on a polished Si wafer.

Conclusions

Future work
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