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	PART  1: Comments


	
	Reviewer’s comment
Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (Please correct the manuscript and highlight that part in the manuscript. It is mandatory that authors should write his/her feedback here)

	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.

	This review outlines the results of a collaborative research initiative between the Advanced Manufacturing Research Institute and Oak Ridge National Laboratory, active from 2002 to 2005, under the framework of the US-Japan High-Level Consultation on Climate Change Science and Technology Working Group. The primary focus was on exploring the role of water vapor as a corrosion agent in gas turbines, with particular attention to oxides characterized by high corrosion resistance and minimal thermal expansion coefficients. The research involved a detailed examination of rare earth silicate, its eutectic compounds, and zircon.


	

	Is the title of the article suitable?
(If not please suggest an alternative title)

	Yes
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.

	Yes, but it can be simply written as follow:

This review summarizes the results of a collaborative research project between the Advanced Manufacturing Research Institute (AIST) and Oak Ridge National Laboratory (ORNL) from 2002 to 2005, conducted as part of the “US-Japan High-Level Consultation on Climate Change Science and Technology Working Group.” The focus was on water vapor as a corrosion species. The oxide was exposed to the same temperature and high-velocity steam jet conditions as those in gas turbines, and its corrosion behavior was evaluated. The investigation targeted oxides with good corrosion resistance in preliminary tests and low coefficients of thermal expansion. Specifically, rare earth silicates, eutectic materials, and zircon were examined. The polycrystalline rare earth silicate phase developed a porous surface due to selective corrosion of the intergranular glass phase. The crystalline phase is also partially decomposed, resulting in a silica-deficient phase. In the corrosion of rare earth silicate phases, the presence of grain boundary glass phases significantly affected the stability of the crystalline phase itself. The Lu2Si2O7/Al6Si2O13 eutectic material, prepared through solidification, lacked glass phases at the grain boundaries, which prevented the formation of porous structures due to corrosion. The Al6Si2O13 phase was fully corroded. Tests on the zircon phase showed that the silica component leached from the crystalline structure. Generally, when double oxides containing silica are exposed to gas turbine conditions, phase decomposition occurs, leading to corrosion of the silica components. This results in the formation of a silica-deficient phase at the bulk surface.

	

	Is the manuscript scientifically, correct? Please write here. 
	1. Some sections contain long, complex sentences that may hinder reader comprehension. Consider simplifying sentence structure, especially in the introduction and discussion. 
2.  The manuscript cites foundational corrosion and materials studies but would benefit from broader contextualization within modern material stability, oxide chemistry, and high-temperature EBC research. 
3. Ensure uniformity in figure captions (e.g., "Figures 2" should be "Figure 2"). Some equation numbering and formatting appear inconsistent. Chemical formulas should be consistently subscripted. 
4. While the experimental results are well presented, the discussion section would benefit from: a More explicit comparison across materials. A clearer summary of the implications for EBC design. A more detailed explanation of why Lu2Si2O7 outperforms other oxides. 
5. The conclusion summarizes the findings but could be improved by: Highlighting key numerical observations (e.g., corrosion rates, porosity depths). Emphasizing how the findings inform future EBC development strategies. 
6.  The abstract is dense; consider adding quantitative detail and clearer separation of key findings. A sentence highlighting EBC application relevance would strengthen the abstract. Introduction The introduction provides historical context but could be more concise. Include recent studies (post-2015) for updated relevance. 
7. Clearly explain why the selected materials were chosen. Ensure that the preparation conditions are consistently described. 
8. Figures are generally clear, but ensure each is referenced explicitly. Expand on the significance of anisotropic recrystallization. Clarify the role of boundary glassy phases in corrosion susceptibility. 
9. Some figures may need higher resolution for clarity. Add scale bars where missing. 
10. The reference list is strong but could be improved with recent publications on high-temperature EBC materials. 
11. The manuscript is fundamentally strong and suitable for publication after minor revisions addressing clarity, figure consistency, and expanded contextual discussion.

	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
-
	No. The introduction is limited and should be expanded to support the broader context of advanced materials development for sustainable energy technologies. The introduction discusses gas turbines, high-temperature operation, and corrosion in energy technologies. The work on battery materials, modeling, and hybrid energy systems can support the broader context of advanced materials development for sustainable energy technologies. 
Suggested citation insertion after discussing material degradation at high temperature (end of paragraph 1): 
“Advanced material development remains central across modern energy conversion and storage systems to ensure durability, efficiency, and operational resilience under harsh environments [1,2,5,6,7,8].” Recommended references here: [1] (battery modeling: materials/system modeling relevance) [2], [5], [6], [7], [8] (materials chemistry, structure, electrochemical stability).

In the INTRODUCTION — Oxidation, corrosion, and material stability. When discussing silica melting, Si(OH)₄ formation, and general stability of ceramic materials, you may reference your materials-focused studies. Suggested insertion: “Similar considerations regarding phase stability, ion mobility, and structural evolution under reactive environments have also been reported in battery electrode materials [2,5,6,7,8].” Best-fitting references: [2], [5], [6], [7], [8]

In METHODOLOGY — Material synthesis, characterization, and structural analysis, the works  include XRD, SEM, structural analysis, phase composition, etc., can be cited when the manuscript describes: Lu₂Si₂O₇ synthesis Eutectic preparation Crystal structure characterization Suggested insertion (after description of XRD/SEM analysis setup): “Comparable structural and microstructural characterization approaches have been widely applied in electrochemical materials research to study crystalline phases and ionic behavior in lithium-ion battery cathodes [2,5,7,10].”

In Results and Discuss. The studies on phase stability, structure–property relationships, and electrochemical behavior directly relate to the thermal/chemical stability discussions in this section. Suggested insertion (in microstructure discussion): “The strong dependence of material performance on crystal structure, phase purity, and microstructural evolution has also been highlighted in recent studies on lithium-ion battery cathode materials [2,5,6,7,10].”

In section 3.2, the section discusses how eliminating grain-boundary glass improves stability. The papers on electrode materials with controlled microstructure support these concepts. Suggested insertion: “Similar microstructure–performance relationships have been emphasized in the design of advanced intercalation electrode materials, where phase purity and structural integrity govern electrochemical stability [5,7,10].” 

[1] Theodore & Şahin, 2024 – “Modeling and simulation of a series and parallel battery pack model in MATLAB/Simulink.” 
[2] Theodore, A.M., 2023. Promising cathode materials for rechargeable lithium-ion batteries: a review. J. Sustain. Energy, 14, pp.51-58. 
[3]Manfo, T.A. and Şahin, M.E., Development of an Automatic Photovoltaic Cell-Battery Powered Water Irrigation System Incorporated with Arduino Software for Agricultural Activities. Gazi Mühendislik Bilimleri Dergisi, 10(2), pp.314-328. 
[4] Azemtsop, M.T., Mehra, R.M., Kumar, Y., and Gupta, M., 2023. Physical Characterization of Ionic Liquid-Modified Polyvinyl Alcohol and Sodium Thiocyanate Polymer Electrolytes for Electrochemical Double-Layer Capacitor Application. Journal of Shanghai Jiaotong University (Science), 28(2), pp.161-171.
[5] Manfo Theodore, Azemtsop. "Structural, electrical, and electrochemical studies of the olivine LiMPO 4 (M= Fe, Co, Cr, Mn, V) as cathode materials for lithium-ion rechargeable batteries based on the intercalation principle." Materials Open Research 2 (2023): 11. [6]Manfo, T.A., 2023. A Comprehensive Analysis of Material Revolution to Evolution in Lithium-ion Battery Technology. Turkish Journal of Materials, 8(1), pp.1-3. 
[7]Theodore, A.M., 2023. Progress into lithium-ion battery research. Journal of Chemical Research, 47(3), p.17475198231183349. 
[8]Theodore, A.M., 2023. Promising cathode materials for rechargeable lithium-ion batteries: a review. J. Sustain. Energy, 14, pp.51-58. 
[9]Badi, N., Theodore, A.M., Alghamdi, S.A., Al-Aoh, H.A., Lakhouit, A., Roy, A.S., Alatawi, A.S. and Ignatiev, A., 2022. Fabrication and characterization of flexible solid polymers electrolytes for supercapacitor application. Polymers, 14(18), p.3837. 
[10] Theodore, A.M., 2023. Structural, electrical, and electrochemical studies of the olivine LiMPO 4 (M= Fe, Co, Cr, Mn, V) as cathode materials for lithium-ion rechargeable batteries based on the intercalation principle. Materials Open Research, 2(11), p.11.

	

	
Is the language/English quality of the article suitable for scholarly communications?
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	Reviewer’s comment
	Author’s comment (if agreed with the reviewer, correct the manuscript and highlight that part in the manuscript. It is mandatory that authors should write his/her feedback here)

	Are there ethical issues in this manuscript? 

	No
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