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Metal oxides have shown incredible potential as electrode materials for pseudocapacitive applications due to
their high capacitance, good conductivity, electrochemical reversibility, and long cyclability. Through the en-
gineering and manipulation of defect types and their concentrations, it is possible to enhance the kinetics of
charge transfer and charge-discharge process to optimize redox and intercalation capacitances. Ion implanta-
tion is an advanced technique to uniformly introduce a desired concentration of dopants into nanostructures.
The present work explores the pseudocapacitive performance of nanostructured cerium oxide (ceria, CeO2-x)
films on nickel foam electrodes (synthesized using electrodeposition), followed by implantation individually
with Mn and Co ions. The implanted samples were annealed in nitrogen atmosphere to promote the diffusion
and incorporation of implanted dopants in the ceria lattice and to modify the nanostructural features. The
films were characterised using SEM, EDS, Raman spectroscopy, and XPS analyses to determine the role of the
mineralogy, composition, surface chemistry, and nanostructure on the performance. The pseudocapacitive
performance was determined using cyclic voltammetry (CV), charge-discharge, electrochemical impedance
spectroscopy (EIS), and stability tests. After preliminary CV testing, the Co-implanted samples (1 x 1015
ions/cm2) annealed at 300℃ for 3 h in a nitrogen atmosphere showed an improvement in specific capacitance
(495 F/g) compared to the non-implanted ceria samples (427 F/g).
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