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Synthesis of CrN and Cr:N compounds in nitrogen atmosphere using a

new method and thermal investigation of the related reactions
(TGA and DSC)

S. A. A. Sajadi*

Associate Prof. of Inorganic Chemistry, Sharif Energy, Water and Environment Institute (SEWEI),
Tehran, Iran

Abstract: Over the past decade, intermediate metal nitride coatings, mainly chromium-
based, have attracted considerable attention due to their potential applications in many
fields such as magnetic, electronic, optical and / or decorative coatings. Chromium
nitride (CrN) compounds have many applications for protection against wear and
corrosion due to their good mechanical properties (wear resistance, low friction
coefficient, and high hardness) and chemical properties (oxidation and corrosion
resistance). In this research, the synthesis of CrN and Cr2N compounds in nitrogen
atmosphere has been carried out. For this purpose, during the synthesis, the thermal
behavior of the materials in the reaction medium was investigated using thermal
gravimetric analysis (TGA) and differential scanning calorimetry (DSC) under nitrogen
gas atmosphere from 25 to 1600 °C. The reaction enthalpy was calculated at specific
temperature intervals. The results confirmed that in the nitrogen atmosphere the
chromium reaction occurs between 100-1600 °C in two separate phases (both
endothermic). The resulting products were identified using the XRD technique. Both
techniques produced results that confirmed the different combinations in the production
process. The morphology of the obtained products was examined by SEM electron
microscopy.

Keywords: Chromium, Thermal analysis, Chromium nitride, DSC, TGA.
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