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Determination of N and O content

The N content was otained from an average of three samples produced at each condition. The nitrogen 
content was calculated by elemental analysis using standard combustion analysis (Truspec 630-200-200) 
detected by use of a thermal conductivity detector. The oxygen content was determined by 
thermogravimetry/differential thermal analysis (TGA/DSC; Model STA449/6/G, Netzsch, Jupiter, Germany), 
by fully oxidizing samples in pure oxygen (O2) at 1000 °C, to Nb2O5, which was confirmed by performing a 
subsequent XRD analysis on the resultant powder. Figure S1 shows an example of the obtained TGA profile.
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Fig. S1 – TGA profile of the NbN1.02O0.66 sample synthetized at 800 °C for 1 h.
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The number of mols of NbNxOy of the sample measured by elemental analysis ( ) was determined 
𝑛𝑁𝑏𝑁𝑥𝑂𝑦, 𝑒.𝑎.

by the following expression:
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where (S2)
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where is the initial mass of NbNxOy used in the elemental analysis,  is the initial mass of 𝑚𝑖𝑛𝑖𝑐𝑖𝑎𝑙,𝑒.𝑎. 𝑚𝑖𝑛𝑖𝑐𝑖𝑎𝑙,𝑇𝐺𝐴

NbNxOy used in TGA analysis,  is the final mass of TGA analysis and MNb2O5 is the molar mass of 𝑚𝑓𝑖𝑛𝑎𝑙,𝑇𝐺𝐴

Nb2O5.

The molar mass of NbNxOy (  was therefore calculated according to the subsequent expression:𝑀𝑁𝑏𝑁𝑥𝑂𝑦)
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𝑛𝑁𝑏𝑁𝑥𝑂𝑦,𝑒.𝑎.

The nitrogen and oxygen contents, x and y, respectively, were then calculated as follows: 
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where MNb is the molar mass of Nb.


