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	Reviewer’s comment

	Author’s Feedback (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 manuscript makes a significant contribution to the scientific community by addressing the urgent need for the high-value utilization of red mud-based concrete, a critical step toward the high-value utilization of a globally abundant industrial waste. The authors highlight four (4) major research areas namely foaming technology, red mud modification, aggregate synergy and microstructural performance, offering a low-carbon alternative to traditional insulation materials. Furthermore, the work advances the understanding of microstructural mechanisms, specifically identifying red mud’s emerging role as a foam-stabilizing component that improves slurry rheology and bubble stability. By clearly identifying core research gaps, such as the mechanisms of performance degradation at high red mud content and the lack of long-term durability data, the review provides a
clear and valuable roadmap for future investigations.
	

	Is the title of the article suitable?
(If not please suggest an alternative title)
	Generally suitable but may be slightly restrictive based on the full scope of the manuscript. The paper not only focuses exclusively on alkali-activated systems. However, it includes the cement-blended systems described in the text, a more inclusive title would be more accurate.
Foamed Red Mud-Based Concrete: A Comprehensive Review of Synthesis, Microstructural Mechanisms, and Thermo-Mechanical Performance.
	

	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.
	The abstract is well-structured but if the author decide to broaden the title (as discussed previously), ensure the abstract uses the term "foamed red mud-based concrete (FRMC)" consistently rather than just "geopolymer concrete" to reflect the inclusion of OPC-blended systems.
The abstract ends with the promising performance data. It is suggested to briefly summarize the main conclusions regarding the current limitation and future research needs.
	

	Is the manuscript scientifically, correct? Please write here.
	Yes, the manuscript is scientifically correct.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The references provided are exceptionally recent, but their sufficiency may be questioned for a paper titled a "Comprehensive Review." For a review of this scope, 30 references is relatively low.
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	Is the language/English quality of the article suitable for scholarly communications?
	Yes, the English language quality is suitable.
	

	Optional/General comments
	Based on the evaluation of the manuscript's strengths:
1) The manuscript addresses a critical industrial bottleneck – the low utilization rate of red mud (under 10%) and the urgent need for carbon-neutral insulation materials. Its focus on high-value utilization aligns perfectly with global environmental goals.
2) The paper goes beyond a simple summary by offering a deep mechanistic understanding of the material. A highlight is the identification of red mud as a foam-stabilizing component that improves slurry rheology to prevent bubble collapse. It also accurately describes the synergistic hydration between red mud and other binders.
3) The English quality is professional and precise, successfully communicating complex concepts.

Area for improvement:
1) Reference Quantity: While the references are current, a "Comprehensive Review" typically includes more than 30 citations to provide a broader global perspective.
2) As discussed previously, the title's use of "Geopolymer" may be slightly restrictive given that the text also covers systems where red mud replaces Ordinary Portland Cement.
3) The manuscript correctly identifies the lack of quantitative engineering design models as a gap, and while it highlights this need, providing even a preliminary framework for such a model would have elevated the paper further.
4) Expand Section 3.1.3 to further detail the rheological mechanisms. Specifically, explain how red mud’s contribution to slurry yield stress and plastic viscosity physically suppresses bubble coalescence and drainage compared to traditional surfactants. This distinguishes your paper from reviews that treat red mud only as a filler.
5) Provide more depth on the thermal activation findings, such as why activity peaks at 700°C and declines above 800°C due to crystalline restructuring. Similarly, expand on the "bidirectional promotion" in red mud-cement systems, where red mud hydration products refine the pore structure while cement provides the alkaline environment for activation.
6) Ensure Table 1 (Performance Summary) includes a direct comparison between Bayer process and Sintered method red mud, as the text notes their optimal incorporation rates differ (10–20% vs. 15–25%).
7) To improve the conclusion of the manuscript, you should:
· Added specific thresholds (10-30%, >30% degradation, 45-55% porosity).
· Added paragraph on short-term lab focus and generalizability constraints.
· Enhanced with transitional phrases and expanded without redundancy.
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Are there ethical issues in this manuscript?
	(If yes, Kindly please write down the ethical issues here in detail)

No.
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