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Nitrides of transition metals are mostly associated with hardness and mechanical strength and tend to be thermally and electrically
conductive. They exhibit the properties of both metals and ceramics [1]. On the other hand, they were proven to have high catalytic
activity in various chemical reactions, e.g. ammonia synthesis, ammonia decomposition, hydrodesuplhurisation and NO reduction [2].

Particularly effective ammonia synthesis catalysts are nitrides of cobalt and molybdenum. These nitrides are usually obtained during
the ammonolysis process of oxide precursors. Previous studies on cobalt molybdate reduction in ammonia confirmed the presence of
multiple crystalline phases in the system, mainly: CoMoO4nH>O, NH4H3C0:M0,019, C02M0303, CoMo0Q4, Co, Mo,N, CoszMo,
Co3MosN and Co,MosN. Co,MosN phase is especially desirable due to its high activity in ammonia synthesis [3].

The crystalline structure of cobalt-molybdenum precursors can be modified by a change of pH value during their precipitation.
Commonly the precipitation from the solution of cobalt(Il) nitrate and ammonium heptamolybdate is conducted at pH between 5 and
6. Alkalisation of the reaction results in a different structure of the material obtained. Also, the course of the phase transformations
observed for these materials by XRD analysis differs.

In the presented study, materials obtained in pH 5.5 and 7.5 are compared. The phase transformations during calcination and
ammonolysis processes were studied in the reaction chamber attached to an X-ray diffractometer (Anton Paar XRK900, Philips X Pert
Pro MPD).

At first, two different precursor phases, CoM0oO4nH,O and NH4H3C0,Mo0,010, were obtained for pH 5.5 and pH 7.5, respectively.
After 2 hours of calcination at 300°C under an inert atmosphere, both precursors transformed into the CoMoO, phase. At 500°C,
besides the dominant CoMoOs phase, for precursor obtained in pH 7.5, Co,Mo030g phase occurred. At 700°C, the CoMoO4 phase
gradually transforms into Co.Mo30s, CosMo and metallic cobalt. After the ammonolysis, the concentration of main phases, CosMo3N
and CooMosN, for both samples was similar, but the width of the diffraction peaks and the content of trace phases were significantly
different.
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Figure 1. Ambient-condition diffractograms of the precursors obtained under pH 5.5 and 7.5.
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