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Depending on the thickness of the oxide layer on niobium different properties of this material can be obtained, which can 
be exploited in sensing, decorative materials, electronic paper and displays. The aim of this work is to produce the oxide 

layer in the controlled way utilizing electrochemical experiment. The layer of the oxide will be formed by anodization of Nb 
electrode in acidic aqueous solution. Then, the electrochemical impedance spectrometry (EIS) is used to control the thickness 
of the growing layer due to the relation:   where: ε0 – permittivity of the vacuum; εr – permittivity of the oxide film; 
A – geometric area of the oxide; d – barrier oxide thickness; C – capacitance obtained from EIS after proper choice of the 
equivalent circuit. However, successful control requires exact knowledge of dielectric constant of niobium oxide. Depending 
on oxidation conditions, different values of εr can be obtained. Therefore, this value will be verified by using simultaneously 
EIS and ellipsometric measurements.
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