
Voltage oscillatory behavior during Nb plasma
electrolytic oxidation

Francisco Trivinho Strixino1, Patrícia dos Santos Araújo1, Jonata Rodrigues Dias Batista1,
Vagner Romito de Mendonça2

1Universidade Federal de São Carlos - Campus Sorocaba (Departamento de Física, Química e
Matemática) , 2Instituto Federal de Educação, Ciência e Tecnologia de São Paulo

e-mail: fstrixino@ufscar.br

Electrolytic plasma oxidation is a technique that has been widely studied to obtain oxide
films,  such  as  Niobium  oxides,  that  are  interesting  due  to  their  properties  as  a
semiconductor  material,  biocompatibility,  and  high  corrosion  resistance  [1].  The
electrochemical behavior during this process can change according to the PEO parameters
used and can influence characteristics such as thickness, morphology, and crystal structure
of the oxide film. When produced under specific conditions, anodic silicon oxides exhibit
oscillatory voltage behavior [2]. This work observed voltage oscillations as a function of time
during  the  synthesis  of  Niobium  oxide  films  by  electrolytic  plasma  oxidation  in  a
galvanostatic regime, similar to those observed in Silicon anodization. Niobium substrates
were anodized in a C2H2O4solution using a DC source, a data recorder, and an electrolyte
temperature  control  system.  The  samples  were  characterized  by  scanning  electron
microscopy (SEM), dispersive energy spectrometry (EDS), and X-ray diffraction (XRD). It
was observed that the oscillatory behavior of Niobium can be compared to that of silicon
and is related to synthesis parameters such as electrolyte temperature, current density, and
anodizing time.

Acknowledgments

This  work  received  support  from Brazilian  development  agencies:  FAPESP  (#  2010  /
10813-0), CNPq (# 443125 / 2014-7 and # 408250 / 2016-0) and CAPES (# 1838556).

References

Babaei, K., Fattah-alhosseini, A., Chaharmahali, R. A review on plasma electrolytic oxidation
(PEO) of Niobium: Mechanism, properties and applications. Surfaces and Interfaces, 21,
100719, 2020.

Parkhutik, V. Silicon anodic oxides grown in the oscillatory anodization regime – kinetics of
growth, composition and electrical properties. Solid-State Electronics, 45, 1451–1463, 2001.

1204




