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Reversible Surface Reconstruction of Na3NiCO3PO4: A Battery Type 

Electrode for Pseudocapacitor Application 

(https://doi.org/10.1016/j.jpowsour.2021.230903) 

 

This work establishes fundamental understanding on the pseudocapacitance 

mechanism associated with surface self-reconstruction of mixed polyanionic 

compounds. The reconstruction-derived self-limiting dense Ni(OH)2 layers at the 

surface and its oxidation to NiOOH at anodic potentials can be attributed to the 

observed high performance pseudocapacitive behavior. The surface 

reconstructed Na3NiCO3PO4 electrode exhibits high specific capacitance (2378.2 

and 169.5 F g-1 at 1 and 50 A g-1, respectively) and long cycle life (15000 at 50 

A g-1) in 1 M KOH electrolyte. The assembled symmetric pseudocapacitor 

delivers a highest energy density of 146.0 Wh kg-1 and power density of 1600 W 

kg-1 at 1 Ag-1. 

 
 

Electrochemical Kinetic Study and Performance Evaluation of Surface-

modified Mesoporous Sodium Carbonophosphates Nanostructures for 

Pseudocapacitor Applications 

https://orcid.org/0000-0001-6956-9164
https://doi.org/10.1016/j.jpowsour.2021.230903


(https://doi.org/10.1016/j.jallcom.2023.168711) 

 

• The pseudocapacitive behavior of the surface modified Na3MCO3PO4 

(M=Ni, Co, Mn and Cu) nanostructures is tested. 

• The Na3MCO3PO4 (M=Co and Mn) undergo deep reconstruction in 1 M 

KOH to form M(OH)2/M3O4 nanocomposite. 

• The capacitive and diffusion currents contribution are clearly Identified.  

• The deep reconstructed Co(OH)2/Co3O4 symmetric supercapacitor delivers 

a high energy and power densities. 
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