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Transition-metal nitrides tend to form structures with variable compositions. The Co-Mo-N 

system, with known phases of Co2Mo3N, Co3Mo3N, and Co6Mo6N, shows many promising 

catalytic properties [1]. Cobalt molybdenum nitrides are active in processes such as ammonia 

synthesis and decomposition, hydrodesulfurization, and NO reduction [2]. They are especially 

active in ammonia synthesis and therefore are a plausible candidate for replacing industrial iron 

catalysts [3].  

The most commonly used method for the formation of cobalt molybdenum nitrides is a two-

stage process consisting of the preparation of the oxidic precursor and the subsequent 

ammonolysis of the mixed oxide [4]. The synthesis process is influenced by the parameters of 

the precipitation process and thus by the composition of the precursor. Therefore, it often 

results in the formation of mixed crystallographic phases with inconsistent properties. The 

change in stoichiometry can be beneficial or harmful to the applicability, and the lack of 

reproducibility is an important disadvantage and impedes the upscaling of the technology.  

The catalytic activity of cobalt molybdenum nitrides in ammonia synthesis is highly influenced 

by the composition of the catalyst and depends on the ratio of Co2Mo3N to Co3Mo3N, which is 

difficult to control [4]. To address this issue in the present study, a procedure based on the 

mechanochemical formation of the precursor was applied.  

Three mixtures of cobalt(II) nitrate and ammonium heptamolybdate with controlled molar ratio 

of Co:Mo (2:1, 1:1, 1:2) were prepared by simple mixing with mortar and pestle. The obtained 

mixtures were reduced under an ammonia atmosphere with simultaneous collection of powder 

X-ray diffraction patterns. The X’pert Pro MPD diffractometer equipped with the Anton Paar XRK 

900 reaction chamber was used to observe the transformation of cobalt molybdate present in 

precursors into mixed cobalt molybdenum nitrides. The influence of the Co:Mo molar ratio on 

the final composition was examined. 
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