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PART 1 (Importance of the manuscript) 

	
	Comments of the Reviewers
	Author’s Feedback 



	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.
	1.This manuscript provides a rigorous mathematical assessment of the stability, consistency, and convergence properties of an explicit DuFort–Frankel finite difference scheme for a reaction–diffusion–advection model of CO₂ transport in porous media. 

2.By combining analytical proofs with numerical eigenvalue verification using parameters representative of geological carbon storage, the study establishes clear conditions under which the proposed discretization is reliable and accurate. 3.These findings offer valuable guidance for researchers developing numerical solvers for reactive transport processes and contribute to the advancement of computational methods used in carbon capture and storage (CCS), environmental modelling, and subsurface flow simulation. The results 

4.therefore strengthen the theoretical foundation for predictive modelling of CO₂ migration and support the development of robust simulation tools for sustainable carbon management.
	


PART  2.1 (Objective Evaluation)
	
	Rating of the Reviewers
	Author’s Feedback (Revision of the Manuscript and Feedback of Authors are mandatory for Rating of 2 and 1)

	1. Is the title clear and appropriate for the study? 

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	5
	

	2. Is the abstract of the article comprehensive? 

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	5
	

	3. Are the keywords appropriate and useful?

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	5
	

	4. Is the background information of the paper sufficient and well organized?

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	5
	

	5. Are the research objectives/hypotheses clearly stated?

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	4
	

	6. Is the literature review relevant and up to date?

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	5
	

	7. Is the research methodology appropriate for the study?

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	4
	

	8. Were ethical issues properly addressed (if applicable)?

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	NOT APPLICABLE
	

	9. Are the results presented clearly? 

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	       4
	

	10. Are tables and figures clear, relevant, and necessary?

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	      5
	

	11. Does the discussion relate findings to existing literature?

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	   5
	

	12. Are the conclusions supported by the data?

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	  5
	

	13. Are the limitations of the study discussed?

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	4
	

	14. Are the references relevant and sufficient (in number)?

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor 

N/A = Not Applicable
	4
	

	15. Is the manuscript written in clear and understandable language?

Rating Scale: 

5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor 

N/A = Not Applicable
	5
	


PART  2.2 (Subjective Evaluation)
	
	Reviewer’s comment


	Author’s Feedback (It is mandatory that authors should write his/her feedback here)



	Is the title of the article suitable?

If your answer is NO, please provide a brief, clear suggestion for improvement.
	 YES The title is suitable. It is clear, specific, and accurately reflects the main focus of the manuscript, namely the stability and consistency analysis of a finite difference scheme for the reaction–diffusion–advection transport of CO₂ with source and sink terms. It effectively conveys both the numerical methodology and the application domain, making it appropriate for the intended scientific audience.
	

	Is the abstract of the article comprehensive? 

If your answer is NO, please provide a brief, clear suggestion for improvement.
	The abstract is comprehensive. It clearly summarizes the research problem, methodology, theoretical analyses, numerical verification, principal findings, and the significance of the study. It provides sufficient technical detail while remaining concise and accurately reflects the content of the manuscript.


	

	Is the manuscript scientifically correct? 

If your answer is NO, please provide a brief, clear suggestion for improvement.
	The manuscript is scientifically correct. The mathematical formulation, stability analysis, consistency assessment, and numerical verification are appropriately presented and aligned with established principles of numerical analysis. The conclusions are supported by both analytical derivations and computational results. Minor improvements could include expanding the discussion of assumptions, limitations, and applicability to more complex CO₂ transport scenarios.
	

	Are the references sufficient and recent? 

(YES or NO)

If your answer is NO, please provide clear suggestion for improvement.
	The references are sufficient and appropriate for supporting the theoretical background, numerical methods, and application context of the manuscript. They provide relevant coverage of reaction–diffusion–advection modelling, finite difference schemes, stability analysis, and CO₂ transport research. However, including a few more recent studies on advanced reactive transport modelling, carbon capture and storage simulations, and modern numerical approaches would further strengthen the literature review and demonstrate the current relevance of the work.
	

	Are there ethical issues in this manuscript?

(YES or NO)

(If yes, kindly please write down the ethical issues here in details)


	No ethical issues are identified in this manuscript. The study is based on mathematical modelling, numerical analysis, and computational simulations, with no involvement of human participants, animal subjects, personal data, or sensitive information. Therefore, ethical approval and related considerations are not applicable.
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