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	Reviewer’s comment
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	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 work is significant as it contributes to the development of digital twins, surrogate modeling and cognitive control in mineral processing systems under sustainability-related limitations. It offers structured framework marrying system self-awareness and multi-objective optimization, where energy, water, stability and recovery are collectively considered. The presented method provides a pragmatic framework for researchers to transition from reactive control to adaptive and sustainability-informed decision-making. The results also pave the way for new research in Mining 5.0 by showing how cognitive intelligence is integrated into process control structures.


	

	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, the abstract is largely comprehensive and well aligned with the scope of the manuscript.
	

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

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	Reference is yes fine and recent, it’s a bit weighted towards publications in the last 5-7 years. The reference list is adequate and reflects the manuscript's major topics such as digital twins, surrogate modeling, reinforcement learning sustainability in mining, and Mining 4.0 -5.0 transitions. The submission of the newer journal articles (2022–2025) also further solidifies the application, relevance and sustainability of the work amid current research trends.
	

	Is the language/English quality of the article suitable for scholarly communications?


	There is some difficulty in language quality of the paper but generally it meets the standard for academic communication, and technical points are written clearly. Academic terms are well chosen and clearly defined; the tone is appropriate to a scholarly essay.


	

	Optional/General comments


	Revise the article with following comments: - 
Although the paper posits an advanced eco-cognitive framework, the paper does not communicate explicitly how the focus of enquiry differs from previous thinking in a manner that makes this clear. The authors need to clearly position their proposal compared against digital twins, reinforcement learning, and sustainability-aware control for mining; they can add some comparison/positioning paragraph under the Introduction.

More justification is needed regarding the choice of key ingredients including digital twin formulation, surrogating modeling method and cognitive control. The selection of these techniques compared to alternative methods and their relevance to mineral processing applications should be justified by the authors.

The study is entirely simulation-based. Although the promising results, without experimental/pilot/industrial validation these findings have little practical importance. At the very least, authors would have to explicitly address this limitation and detail the practical validation of such a framework in real mining operations.

Outlines of the reinforcement learning and multi-objective optimization approaches are presented. Further information is also required with respect to model training, parameter optimization, convergence and the like for the purpose of reproducibility and comparison against state-of-the-art.

Performance gains are mainly described in quantitative terms in the Results and Discussion. Further discussion on the underpinning causes of better stability, faster convergence and enhanced sustainability trade-offs achieved by the proposed ECMS would make scientific contributions more substantial.

The approach is illustrated on a grinding–classification circuit. The paper should address the scalability of the approach to other mineral processing units and its applicability to diverse ores, operator constraints, and mine-wide systems.

The manuscript is very technical, the text in some places is long and difficult to read. By restructuring some of the subsections and eliminating repetition, we could make things more sensible and clearer.
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