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[bookmark: _Toc2]Article summary:
1. Most ceramics are prepared using energy-intensive firing processes, resulting in high embodied energy and CO2 emissions.
2. Cold sintering processes, which involve the use of a liquid to promote mass transport between particles at near room temperature, have the potential to significantly reduce energy consumption and carbon footprint.
3. Various ULES techniques have been developed over the years, including Hydrothermal Reaction Sintering (HRS), Cold Sintering (CS), Hydrothermal Hot Pressing (HHP), reactive Hydrothermal Liquid-Phase Densification (rHLPS), and Cold Sintering Process (CSP).
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Appears moderately imbalanced: The article provides some useful information, but is missing several important points or pieces of evidence that would be required to present the discussed topics in a balanced and reliable way. You are encouraged to seek a more balanced perspective on the presented issues by exploring the provided research topics and looking at different information sources.
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The article provides a comprehensive review of cold sintering processes, which are aimed at reducing the energy consumption and carbon footprint associated with traditional ceramic production methods. The article highlights the potential benefits of cold sintering, including lower embodied energy and reduced CO2 emissions. However, the article also acknowledges that there are challenges associated with this process, such as the need for precise control over processing parameters and the potential for reduced mechanical properties compared to conventionally sintered ceramics.

One potential bias in the article is its focus on the benefits of cold sintering without fully exploring potential drawbacks or limitations. For example, while the article briefly mentions reduced mechanical properties as a challenge associated with cold sintering, it does not provide detailed information on how significant this issue is or how it might impact real-world applications. Additionally, while the article notes that some researchers have had success using cold sintering to produce ceramics with complex shapes and structures, it does not explore whether there are any limitations to this approach or whether certain types of ceramics may be more difficult to produce using this method.

Another potential limitation of the article is its focus on laboratory-scale research rather than real-world applications. While the article provides examples of energy savings and carbon footprint reductions based on lab-scale experiments, it does not explore how these benefits might translate to industrial-scale production or whether there are any additional challenges associated with scaling up this process.

Overall, while the article provides a useful overview of cold sintering processes and their potential benefits, readers should be aware that there may be limitations or challenges associated with this approach that are not fully explored in the article. Additionally, readers should consider whether there may be biases or limitations in the research cited in the article due to factors such as funding sources or experimental design.
[bookmark: _Toc5]Topics for further research:
· Limitations of cold sintering in producing ceramics with high mechanical properties

· Challenges of scaling up cold sintering for industrial production

· Comparison of energy consumption and carbon footprint of cold sintering versus traditional ceramic production methods in real-world applications

· Effect of processing parameters on the properties of cold-sintered ceramics

· Comparison of the cost-effectiveness of cold sintering versus traditional ceramic production methods

· Potential applications and limitations of cold sintering for producing ceramics with complex shapes and structures.
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