
Accepted Manuscript

Bio-derived carbon as an efficient supporting electrocatalyst for the oxygen reduction
reaction

P. Rupa Kasturi, A. Arunchander, D. Kalpana, R. Kalai Selvan

PII: S0022-3697(18)30338-X

DOI: 10.1016/j.jpcs.2018.08.019

Reference: PCS 8695

To appear in: Journal of Physics and Chemistry of Solids

Received Date: 10 February 2018

Revised Date: 14 August 2018

Accepted Date: 16 August 2018

Please cite this article as: P. Rupa Kasturi, A. Arunchander, D. Kalpana, R. Kalai Selvan, Bio-derived
carbon as an efficient supporting electrocatalyst for the oxygen reduction reaction, Journal of Physics
and Chemistry of Solids (2018), doi: 10.1016/j.jpcs.2018.08.019.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jpcs.2018.08.019


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 
 

Bio-derived carbon as an efficient supporting electrocatalyst for the 
oxygen reduction reaction 

 
P. Rupa Kasturia, A. Arunchanderb, D. Kalpanab*, R. Kalai Selvana* 

 

a Energy Storage and Conversion Device Lab, Department of Physics, Bharathiar University, 
Coimbatore -641046, India 

b CSIR-Central Electrochemical Research Institute - Madras Unit, CSIR Campus, Taramani, 
Chennai-600 113, India 

 
Abstract  

Many valuable materials go unnoticed in waste. Thus, we investigated the use of carbon 

derived from jackfruit seed as a support for catalysts, where it was combined with nitrogen 

and other electroactive functional groups. An electrically conductive network ornamented 

with Pt nanoparticles (3–4 nm) was obtained as an efficient electrocatalyst for the oxygen 

reduction reaction. A feasible catalytically active and comparatively cheap electrocatalyst 

was constructed with an electrocatalytic surface area (SESA) of 68.5 m2 g–1. The active 

participation of Pt nanoparticles (NPs) in the cleavage of O-O bonds on the exposed surface 

area of the carbon was facilitated by the high specific surface area (iSA, Pt: 59.7 mA cm–2) and 

mass activity (ima, Pt: 40.9 mA mg–1). In particular, polarization yielded a diffusion-limiting 

current region under 0.58 V vs a reversible hydrogen electrode (RHE) and a mixed kinetic-

diffusion current region between 0.58 V to 0.87 V vs RHE with a limiting current density of 

5 mA cm–2. In addition, the oxygen reduction reaction mainly proceeded via the 4e– pathway 

with a kinetic current density of 43.4 mA cm–2 according to Koutecky–Levich plots. 

Durability testing after 5,000 cycles demonstrated the stability of the carbon support where it 

anchored the Pt NPs homogeneously over the surface active sites. Due to its excellent 

electrochemical performance, this value-added bio-derived carbon may provide an efficient 

catalyst support for fuel cell applications. 
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