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Abstract. Nanocrystalline porous VNx films obtained by ion-beam assisted deposition of 

vanadium on silicon substrates were investigated in this work.  The influence of deposition time 

and film thickness on the regularities of the formation of nanoporosity was studied by means of 

high-resolution electron microscopy. It is shown that the combined effect of radiation defects 

and gas impurities leads to the formation of an open intergranular nanoporosity. VNx films 

comprise 150-250 nm-particles separated by porous boundaries 4-8 nm thick. The nanoparticles, 

in turn, are composed of 15-20 nm-grains. The structure, composition and formation mechanism 

of the mixing zones were also studied. It was revealed that these non-uniform zones contain 

areas of vanadium and silicon nitrides with different types of structure. According to the 

Rutherford backscattering data and profilometry measurements, VNx film porosity was 27%.  

Due to its structural features, the thin films obtained by ion-beam assisted deposition can be 

considered as a promising material for hydrogen storage.    
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