
Accepted Manuscript

Electrochemical investigation of urea oxidation on β Ni(OH)2 and Ni/Ni(OH)2

Ramesh Kumar Singh, Alex Schechter

PII: S0013-4686(18)31073-9

DOI: 10.1016/j.electacta.2018.05.049

Reference: EA 31835

To appear in: Electrochimica Acta

Received Date: 21 January 2018

Revised Date: 16 March 2018

Accepted Date: 5 May 2018

Please cite this article as: R.K. Singh, A. Schechter, Electrochemical investigation of urea oxidation on β
Ni(OH)2 and Ni/Ni(OH)2, Electrochimica Acta (2018), doi: 10.1016/j.electacta.2018.05.049.

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.electacta.2018.05.049


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Electrochemical Investigation of Urea Oxidation on β Ni(OH)2 and Ni/Ni(OH)2 

Ramesh Kumar Singh, Alex Schechter* 

Department of Chemical Sciences, Ariel University, Israel, 40700 
 

Abstract 

Urea oxidation is the key limiting reaction in energy conversion devices based on this 

molecule. Ni-based catalysts are widely used to catalyze this reaction via the 

intermediate formation of reactive NiOOH from nickel hydroxide. In this study, β 

Ni(OH)2 urea oxidation activity is compared to Ni/Ni(OH)2. Electrochemical active 

surface area, exchange current density, rate constants, and capacitance are estimated 

for these catalysts to mechanistically probe the reaction. A quantitative 

electrochemical analysis of urea oxidation on these catalyst surfaces yields important 

reaction parameters. The reaction orders of β Ni(OH)2 with respect to KOH and 

(NH2)2CO are 1.22 and 0.26, respectively, at a kinetically-controlled potential of 1.43 

V vs. RHE. The reaction order with respect to KOH decreases gradually with 

potential and it is almost constant with urea. The similar trends in reaction order are 

observed with Ni/Ni(OH)2. Electrochemical impedance measurements displayed 

lower charge-transfer resistance of β Ni(OH)2 indicative of faster urea oxidation 

kinetics. It is observed that at the potential of 1.43 V, the charge transfer resistance of 

β Ni(OH)2 (87.3 Ω cmECSA
2) lower by a factor of ~1.23 compared to Ni/Ni(OH)2 

(107.6 Ω cmECSA
2). The electrochemical surface area normalized heterogeneous rate 

constant of β Ni(OH)2 is 2 times higher than that of Ni/Ni(OH)2, in line their high 

intrinsic urea oxidation activity, capacitance and higher electrochemical phase 

stability. Moreover, the electrochemical chemical mechanism is observed on both 

catalysts in support with earlier report [1].  
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