
Methods and techniques

Results

In this work, niobium oxide samples were synthesized by solid state reaction, laser floating

zone technique, and Pechini method.

In-situ XRD and Raman spectroscopy were used to perform structural characterization.

Photoluminescence and photoluminescence excitation studies, at room-temperature and

temperature dependent, were performed using different excitation wavelengths.

Impedance spectroscopy from RT to 1200 oC was used to study the electrical properties of

these materials.

Develop a new family of solid electrolytic capacitor based on niobium oxides, as an

alternative to the current tantalum technology.

Perform fundamental studies on niobium oxides to understand and control the

mechanisms responsible for phase changes, oxidation and the creation oxygen vacancies.

Characterize the structural, electrical and optical properties of niobium oxides and also

rare-earth orthoniobates.

In-situ XRD allowed us to get a deep understanding of how the cubic phase of NbO

oxidizes with thermal treatment and how do the niobium pentoxides change between

different polymorphs. The region of temperatures between 300 and 500 oC is where NbO

oxidizes into amorphous niobium pentoxide (Nb2O5).

This oxidation process gives rise to very different colours which we proved to be due to

optical interference from the thin layer of niobium pentoxide growing around the grains of

NbO. This result also helped us to justify the high capacity values measures at NbO

samples treated at 300 oC, where the electrical conductive NbO is the majority phase.

The optical properties of Erbium Orthoniobate (ErNbO4), but also from other rare-earth

niobates, revealed an intense up-conversion luminescence changing colour from red to

yellow and to green depending on the excitation power.
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In-situ XRD pattern from 100 to 1100 oC of NbO powders.

Colours of the NbO pellets heated in air from RT to 550 oC.

In-situ reflectance spectra and SEM of NbO pellets heated in air.

PL spectra of a ErNbO4 pellet at 5 K excited with different powers of 980 nm laser.


