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[bookmark: _Toc2]Article summary:
1. Ab initio calculations were performed to study the thermal properties of ZrC and ZrN ceramics at high pressures and temperatures.
2. Three different models based on the quasi-harmonic approximation (QHA) were used to calculate pressure–temperature-dependent thermodynamic properties, including bulk modulus, thermal expansion, thermal expansion coefficient, heat capacity at constant volume and constant pressure.
3. The results obtained from all three models are in good agreement with experimental results, with the full quasi-harmonic model providing more accurate estimates.
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Appears well balanced: The article presents the information in a reliable and balanced way, without biases and prejudices. The claims made in the article are well supported and, where applicable, all sides of the argument are given opportunity to present their point of view. The article appears trustworthy and reliable.
[bookmark: _Toc4]Article analysis:
This article provides a detailed analysis of the thermodynamic properties of zirconium carbide and zirconium nitride ceramics at high pressures and temperatures using ab initio calculations. The article is well written and provides a comprehensive overview of the research conducted by the author. The author has provided sufficient evidence to support their claims, such as citing relevant literature and providing experimental data for comparison with their theoretical results.
The article does not appear to be biased or one-sided in its reporting; it presents both sides of the argument equally and objectively. Furthermore, all potential risks associated with this type of research have been noted by the author.
The only potential issue with this article is that it does not explore any counterarguments or alternative theories that may exist regarding the thermodynamic properties of these materials at high pressures and temperatures. However, this is likely due to space constraints rather than any intentional bias on behalf of the author.
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· High pressure thermodynamics
· Zirconium carbide properties
· Zirconium nitride properties
· Ab initio calculations
· Alternative theories of thermodynamics
· Experimental data for thermodynamic properties
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