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Applications of transition metal nitride thin films as electrode in
supercapacitors
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The high hardness and the low friction coefficient of transition metal nitride (TMN)

films allow their use as protective coatings. These materials exhibit also functional

properties that make TMN films suitable for applications in energy storage devices.

This talk aims to screen the potential use of nitride thin films in supercapacitors.

TMN films were deposited on glass substrates by reactive magnetron sputtering of

TM targets (TM = Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Nb and Ru). Only Cu- and

Ni-based films crystallized in a TM

3

N-like structure while most of the deposited films

exhibit a metal to nitrogen atomic ratio of 1. Only limited information about the

structure of MnN and RuN is available in the literature. Subsequently, the structure of

these two nitrides is described for the first time. Both MnN and RuN films exhibit a

strong preferred orientation in the [111] direction and a grain size in the 10 – 25 nm

range. X-ray diffraction analyses and the Rietveld’s method evidence that both RuN

and MnN thin films crystallize in a ZnS-like structure with lattice constant of 0.451 and

0.428 nm, respectively.

The electrochemical properties of the deposited films were determined by cyclic

voltammetry in electrolytes KOH. ScN, Ni

3

N, FeN, CrN have shown a poor

capacitance suggesting that only double layer is involved in the charge storage

mechanism. The large capacitance of MnN, RuN and VN and the nearly rectangular

shape of the voltammograms suggest a pseudofaradaic process. Among the various

nitrides tested, VN exhibits the highest capacitance that is mainly governed by a

surface mechanism. Finally, vanadium nitride thin films have been used to make

nitride/nitride microdevices with high cycling behavior (more than 10,000 times).
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