
Accepted Manuscript

Title: A Promising N-doped Carbon-Metal Oxide Hybrid
Electrocatalyst Derived from Crustacean’s Shells: Oxygen
Reduction and Oxygen Evolution

Authors: Gumaa A. El-Nagar, Mohamed A. Hassan,
Abdulmonem Fetyan, Manoj Krishna Kayarkatte, Iver
Lauermann, Christina Roth

PII: S0926-3373(17)30430-7
DOI: http://dx.doi.org/doi:10.1016/j.apcatb.2017.05.030
Reference: APCATB 15671

To appear in: Applied Catalysis B: Environmental

Received date: 16-3-2017
Revised date: 5-5-2017
Accepted date: 9-5-2017

Please cite this article as: Gumaa A.El-Nagar, Mohamed A.Hassan, Abdulmonem
Fetyan, Manoj Krishna Kayarkatte, Iver Lauermann, Christina Roth, A Promising
N-doped Carbon-Metal Oxide Hybrid Electrocatalyst Derived from Crustacean’s
Shells: Oxygen Reduction and Oxygen Evolution, Applied Catalysis B,
Environmentalhttp://dx.doi.org/10.1016/j.apcatb.2017.05.030

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.

http://dx.doi.org/doi:10.1016/j.apcatb.2017.05.030
http://dx.doi.org/10.1016/j.apcatb.2017.05.030


1 
 

A Promising N-doped Carbon-Metal Oxide Hybrid Electrocatalyst Derived from 
Crustacean’s Shells: Oxygen Reduction and Oxygen Evolution  

Gumaa A. El-Nagar a, b*, Mohamed A. Hassan c, Abdulmonem Fetyanb, Manoj Krishna Kayarkatte b, Iver 
Lauermann d, Christina Roth a 

a Chemistry Department, Faculty of Science, Cairo University, Cairo 12613, Egypt 
b Institute for Chemistry and Biochemistry, FU Berlin, Takustr. 3, D-14195 Berlin, Germany 
c Nanotechnology and Advanced Materials Central Lab, Agriculture Research Center, Giza, Egypt 
d Helmholtz-Zentrum Berlin für Materialien und Energie, Hahn-Meitner-Platz 1, 14109 Berlin, Germany  

 

 

 

*corresponding author: E-mail address: elnagar087@yahoo.com (Gumaa A. El-Nagar), christina.roth@fu-berlin.de (C. 
Roth). 

 

 

Graphical abstrac 

 

 

 

 The chitosan which obtained from Crustacean’s Shells is converted into N -doped Carbon (N-C) 

 The obtained N-C exhibits outstanding activity and durability for OER and ORR compared to Pt/C 

 N-C catalyst has a higher poison-tolerant against various type of impurities compared to Pt/C  

 Further modification of N-C with Nd2O3 nanostructured resulted in a significant improvement  

 N-C/Nd2O3 catalyst delivered outstanding power density (~287 mW cm2) 

 

 

Abstract  

  The development of efficient and durable Pt-free catalysts for the oxygen reduction reaction (ORR) is 

extremely important to realize the world-wide commercialization of clean energy technologies obstructed by 

the high cost and scarcity of the Pt-based catalysts. As a potential alternative to such catalysts, this 

investigation addresses the facile synthesis of an efficient, durable and highly poison-tolerant metal-free N-

doped carbon-Nd2O3 hybrid bifunctional electro-catalyst for ORR and water splitting compared to commercial 
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