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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.
	This manuscript addresses an important challenge in natural gas processing, removing CO₂ efficiently while balancing energy demand and solvent stability. Its relevance lies in the context of the Niger Delta, where gas flaring and inefficient treatment remain pressing environmental and economic issues. By applying Aspen HYSYS simulation to compare MEA, DEA, and MDEA, the study provides a structured framework that can guide solvent selection and process optimization in developing regions. Although the contribution is incremental and lacks experimental validation, the work still highlights trade-offs between efficiency, cost, and sustainability, which are valuable considerations for the scientific community working on carbon capture and energy transition.
	





PART 2.1 (Objective Evaluation)

	
	Rating of the Reviewers
	Author’s Feedback 

	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
	2 = Needs Improvement
The title of the manuscript is clear in identifying the subject matter, amine-based CO₂ removal using Aspen HYSYS in the Nigerian context, but it remains largely descriptive and does not sufficiently emphasize or scientific contribution of the study. While it appropriately signals the methodological approach and case study location, it does not highlight the research gap being addressed or the broader implications for the scientific community. A more effective title would explicitly convey the innovative aspect of the work and its relevance to advancing knowledge in carbon capture and natural gas processing.
	

	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
	2 = Needs Improvement
The abstract of the manuscript is reasonably clear and provides a structured overview of the study, including the objective (comparative simulation of amine solvents), methodology (Aspen HYSYS modeling), and key findings (trade-offs between MEA, DEA, and MDEA). However, it is not fully comprehensive by scientific journal standards. and omits policy implications or practical recommendations for industry. The abstract reads more like a technical summary than a scholarly synthesis that situates the study within the broader scientific discourse.
	

	3. Are the keywords appropriate and useful?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	2 = Needs Improvement
The keywords selected for the manuscript, Carbon dioxide removal; Amine solvents; Aspen HYSYS; Natural gas processing; Techno-economic analysis, are relevant to the subject matter and help with indexing. However, they remain somewhat generic and do not fully capture the specific focus of the study, such as the case study location (Nigeria/Niger Delta) or the comparative nature of MEA, DEA, and MDEA performance. More precise and distinctive keywords would improve discoverability and highlight the novelty of the research.
	

	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
	
1 = Poor
The background information provided in the manuscript is adequate in terms of situating the study within the broader context of natural gas processing and CO₂ removal. It outlines the importance of gas sweetening, the role of amine solvents, and the specific challenges in the Niger Delta region. However, the section is not fully well-organized by scientific journal standards. It lacks a distinct and critical literature review component that identifies research gaps and does not clearly articulate the research questions driving the study. The background is descriptive rather than analytical, and while it sets the stage, contribution of the research.
	

	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
	1 = Poor
The research objectives in the manuscript are mentioned in the introduction, where the authors state their aim to perform a comparative simulation of CO₂ removal using MEA, DEA, and MDEA solvents in Aspen HYSYS under conditions representative of Nigerian gas fields. However, these objectives are not articulated as explicit research questions or hypotheses, nor are they framed in a way that addresses a clear research gap. The absence of well-defined hypotheses limits the analytical depth and reduces alignment with scientific journal standards, which typically expect precise objectives and testable propositions.

	

	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
	1 = Poor
The manuscript does not contain a dedicated literature review section, and the coverage of prior studies is embedded within the introduction in a rather general way. While some references are cited, they are not critically analyzed to identify research gaps  of the present study. Furthermore, the references are limited in scope and not sufficiently up to date, with few citations from the most recent 3–5 years in high-impact journals. The absence of a structured literature review and hypothesis development weakens the scholarly foundation of the paper and reduces its alignment with scientific journal standards.
	

	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
	1 = Poor
The research methodology employed in the manuscript is limited in scope and does not fully align with the standards expected in scientific journals. While the use of Aspen HYSYS simulation is appropriate for modelling gas sweetening processes, the study lacks several critical methodological components:
There is no conceptual or analytical model presented to frame the research.
The manuscript does not include sampling methods, sample size justification, or data collection procedures, relying solely on simulated inputs.
Hypotheses are not formulated or tested, which weakens the analytical rigor and prevents the study from contributing to theory development.
The methodology does not follow a structured scientific design that integrates hypothesis testing, empirical validation, or robustness checks.
Thus, the methodology is technically relevant but insufficiently comprehensive to meet international publication standards.
	

	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
	2 = Needs Improvement
The manuscript explicitly states that no human or animal subjects were involved, as the study is entirely based on computational simulation. Ethical standards are addressed through proper citation of sources and adherence to academic integrity guidelines. However, the treatment of ethical considerations is minimal and somewhat perfunctory; it does not go beyond a basic declaration, nor does it engage with broader issues such as data transparency, reproducibility, or environmental implications in sufficient depth. So, a more robust ethical statement would be expected, particularly regarding data availability and sustainability claims.
Ethical issues are acknowledged, but the discussion is limited and requires more comprehensive treatment to fully meet international publication standards.
	

	9. Are the results presented clearly? 
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	1 = Poor
The results section of the manuscript is presented primarily through a series of tables, which makes the numerical data easy to follow and compare across solvents. However, the clarity is limited because the results are not sufficiently explained in the text. There is little narrative interpretation accompanying the tables, and the findings are not critically compared with prior studies in the literature. This lack of contextualization reduces the scientific value of the results and makes them appear as raw outputs rather than integrated contributions to knowledge.
	

	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
	1 = Poor
The tables in the manuscript are generally clear and relevant, presenting numerical comparisons of solvent performance across multiple parameters. They are necessary to support the simulation-based findings and provide structured evidence. However, the reliance on tables alone without accompanying figures or graphical visualizations limits the accessibility of the results. Moreover, the tables are presented as raw outputs with minimal explanatory narrative, and there is no integration of figures to illustrate trends or comparisons visually. This reduces the overall clarity and impact of the data presentation.
	

	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
	2 = Needs Improvement
The discussion makes reference to relevant prior studies and generally aligns the findings with established trends in amine-based CO₂ capture systems. However, the engagement with existing literature remains mostly descriptive and confirmatory. Comparisons with previous work are limited, and the discussion does not clearly articulate how the present findings extend, challenge, or add new insight to the existing body of knowledge.
	

	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
	
3 = Satisfactory
The conclusions are clearly derived from the simulation results and align with the data presented in the tables and statistical analysis. The comparative performance of MEA, DEA, and MDEA is summarized consistently with the reported findings on efficiency, energy demand, degradation, and cost. The trade‑off triangle (efficiency, energy, stability) is well supported by the data, and the ANOVA results confirm statistical significance.
However, there are some limitations:
The conclusions mainly restate results rather than offering deeper synthesis or broader implications.
Policy relevance and environmental context (e.g., CO₂ mitigation strategies, industrial deployment challenges) are not sufficiently discussed.
Future research directions (such as blended amines) are mentioned but remain underdeveloped.
Overall Assessment:  
The conclusions are supported by the data, but they could be strengthened by integrating broader implications and clearer recommendations for research and practice.
	

	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
	2 = Needs Improvement
The manuscript does not provide a dedicated discussion of study limitations. While the simulation results are clearly presented and statistically validated, several important constraints are either implicit or omitted:
Modeming assumptions: The reliance on Aspen HYSYS simulation under Niger Delta gas stream conditions is not critically examined. Potential deviations from real plant operations (e.g., impurities, pressure fluctuations, corrosion effects) are not addressed.
Generalities of findings: The results are specific to MEA, DEA, and MDEA under one set of operating conditions. Broader applicability to other solvents, blended systems, or different gas compositions is not discussed.
Economic analysis scope: The techno-economic evaluation is simplified and does not consider variability in energy prices, infrastructure limitations, or long-term solvent management costs.
Environmental and policy context: The study does not acknowledge external factors such as CO₂ emission regulations, environmental impacts of solvent degradation, or sustainability considerations.
	

	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 = Good
The manuscript cites a reasonable number of references, and most are relevant to amine‑based CO₂ capture and gas sweetening systems. Key mechanistic aspects (carbamate vs. bicarbonate formation, solvent stability, degradation behavior) are supported by established sources, and industrial trends are referenced.
	

	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
	3 = Satisfactory
The language is clear and accessible to both specialists and a broader scientific audience, but minor editing for conciseness and style would enhance readability and alignment.
	





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.
	No, the current title of the article is informative but could be improved for clarity and alignment with scientific journal standards. A strong title should be concise, highlight the methodology (simulation), the subject (amine solvents), and the application (CO₂ removal from natural gas).
Strengths: The title mentions the solvents (MEA, DEA, MDEA), the process (CO₂ removal), and the tool (Aspen HYSYS simulation).
Limitations: It is somewhat long and descriptive and does not emphasize the comparative/optimization perspective that is central to the study.
Suggestion for Improvement:  
A clearer, more impactful title could be: Comparative Simulation of Amine Solvents for CO₂ Removal from Natural Gas Using Aspen HYSYS  
or Performance Evaluation of MEA, DEA, and MDEA in CO₂ Capture from Natural Gas: An Aspen HYSYS Simulation Study.
	

	Is the abstract of the article comprehensive? 

If your answer is NO, please provide a brief, clear suggestion for improvement.
	Answer: NO
Suggestion for Improvement:  
The abstract should be revised to ensure comprehensiveness. Specifically:
Clearly state the objective of the study at the beginning.
Summarize the methods (Aspen HYSYS simulation under Niger Delta gas stream conditions).
Present the key comparative findings concisely, highlighting the most impactful numerical results.
Mention the statistical validation (ANOVA) to emphasize robustness.
Conclude with a strong statement on industrial relevance, optimization perspective, and potential future directions (e.g., blended solvents).
	

	Is the manuscript scientifically correct? 

If your answer is NO, please provide a brief, clear suggestion for improvement.
	Answer: NO
The manuscript, although presenting simulation results, does not follow the structure of a standard scientific article and lacks several essential components:
Literature review: No dedicated section to establish the research gap.
Research framing: Absence of clear hypotheses, research questions, or a conceptual/analytical model.
Methodology: No explanation of sampling design, sample size, or justification of simulation parameters.
Validation: Reliance solely on Aspen HYSYS outputs without experimental or industrial validation; model assumptions (e.g., impurities, corrosion, pressure fluctuations) are not critically examined.
Scope limitations: Restricted to three solvents (MEA, DEA, MDEA) under one set of operating conditions, limiting generalizability.
Economic analysis: Simplified cost evaluation that does not consider variability in energy prices, infrastructure constraints, or long‑term solvent management.
To improve scientific correctness, the authors should restructure the manuscript to include a proper literature review, define hypotheses/research questions, present a research model, clarify methodological choices, and provide sensitivity analyses or validation references. Explicit acknowledgment of limitations and boundaries of the simulation model will strengthen credibility and align the paper with international standards.
	

	Are the references sufficient and recent? 
(YES or NO)

If your answer is NO, please provide clear suggestion for improvement.
	Answer: NO
Suggestion for Improvement:  
While the references cited are relevant to amine‑based CO₂ capture, the list is not sufficiently recent or comprehensive. To strengthen the manuscript:
Incorporate recent studies (2022–2025) from high‑impact journals to demonstrate awareness of current advances in solvent development, hybrid systems, and industrial applications.
Expand coverage of techno‑economic analyses and policy/environmental perspectives, which are currently underrepresented.
Ensure a balanced mix of peer‑reviewed articles and industrial reports, with stronger emphasis on scholarly sources.
Adding these newer and broader references will enhance the credibility and 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)

	Answer: NO
Explanation:  
The manuscript is based on simulation studies of amine solvents for CO₂ removal and does not involve human subjects, animal testing, or sensitive data. There are no apparent ethical concerns related to methodology, data handling, or reporting.
If the journal requires an explicit statement, the authors could add a short note such as:
“This study is based solely on process simulation and does not involve human participants, animal experiments, or proprietary data; therefore, no ethical issues are applicable.”
This would ensure compliance with standard publication requirements
	





PART 3. 

	Editorial Comments (This section is reserved for the comments from journal editorial office and editors):


	
	Author’s Feedback

	
Structure not aligned with a standard scientific article: Missing a dedicated literature review, research hypothesis, research questions, and conceptual/analytical model.
Methodological gaps: No sampling method, sample size justification, or clear explanation of simulation design choices.
Validation issues: Reliance solely on Aspen HYSYS simulation outputs without experimental or industrial validation; modeming assumptions are not critically examined.
Scope limitations: Restricted to three solvents under a single operating condition, limiting generalizability.
Economic analysis weakness: Simplified cost evaluation without considering variability in energy prices, infrastructure constraints, or long‑term solvent management.
References: Insufficiently recent and lacking breadth, reducing scholarly credibility.
Conclusion and limitations: No standalone conclusion section; limitations are not explicitly discussed.
The Recommendation:  
The manuscript requires fundamental restructuring and substantial methodological reinforcement. At its current stage, the deficiencies are too significant for minor or major revision, hence rejection is recommended.
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