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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 manuscript provides valuable insights into the molecular-level mechanisms governing CO₂–crude oil interactions, specifically under reservoir conditions unique to the Niger Delta. By employing molecular dynamics simulations, it bridges the gap between experimental limitations and the need for precise predictions of interfacial behavior, oil swelling, and miscibility pressure. The findings contribute to the advancement of enhanced oil recovery (EOR) strategies by offering a computational framework that can inform field-scale CO₂ injection designs. Additionally, the study supports global efforts in carbon management by demonstrating the dual benefit of improved hydrocarbon recovery and potential CO₂ sequestration.
	

	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. However, there are a few suggestions to enhance clarity, balance, and impact.
Suggestions for Improvement

Add context/motivation: Begin the abstract with a sentence highlighting the global or regional importance of CO₂-EOR.

Clarify methodology: Explain the choice of octane and the role of TraPPE-UA/AA force fields more clearly.

Improve flow and reduce redundancy: Refine sentence structure for conciseness and logical progression.

Avoid unnecessary technical details: Eliminate hyper-specific references not relevant to the abstract’s purpose.

Edited Abstract:

As global oil reservoirs mature and conventional recovery methods become less effective, there is growing interest in CO₂-enhanced oil recovery (EOR), especially in regions like the Niger Delta. This study employed molecular dynamics (MD) simulations to investigate the interfacial interactions between injected CO₂ and crude oil under typical reservoir conditions. Octane was selected as a model compound for crude oil and represented using the TraPPE-UA force field, while CO₂ molecules were modeled with the all-atom TraPPE-AA force field to accurately capture electrostatic interactions. The system was simulated at 344 K, reflecting deep reservoir temperatures in the Niger Delta. Results revealed that CO₂ solubility and oil swelling increased with pressure, enhancing oil mobility. Interfacial tension (IFT) declined linearly as pressure rose, with the minimum miscibility pressure (MMP) estimated at approximately 18 MPa. These outcomes underscore the need to operate above the MMP for effective miscible displacement. The study highlights the potential of CO₂ injection for improving oil recovery and demonstrates the value of MD simulations as predictive tools for optimizing EOR strategies in complex reservoir environments.
	

	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.
	Yes. The sufficiency and recency of the references can be seen it its utilization of foundational literature, contemporary studies, as well as regional and contextual works relevant to the Niger Delta. 
	

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


	Yes. 
	

	Optional/General comments


	On page 4, change "The term rij refers to the actual distance between particles i and j, and qi and qj represent the partial electric charges of these particles, respectively" to The term rij is the distance between particles i and j, while qi and qj are their partial charges.

On page 4, change "To regulate pressure and simulate different gas-loading conditions, the number of CO₂ molecules was varied while maintaining a constant number of octane molecules" to The number of CO₂ molecules was varied to simulate different pressures, while octane molecules were kept constant

On page 5, change "This allowed the system to remain in a thermodynamic state reflective of actual reservoir behavior" to This ensured the system stayed in a thermodynamic state similar to reservoir conditions.

On page 9, change "The increased solubility is not merely a volumetric phenomenon—it leads to structural expansion of the oil phase and consequently reduces its viscosity and capillary retention" to The increased solubility expands the oil phase and lowers viscosity and capillary retention.

On page 10, change "A lower IFT promotes the development of continuous flow pathways and reduces capillary forces" to Lower IFT creates continuous flow pathways and reduces capillary forces.

In the conclusion on page 11, change "This study demonstrates that CO₂ injection leads to favorable molecular interactions with crude oil" to This study shows that CO₂ injection creates favorable molecular interactions with crude oil.

In the conclusion on page 11, change "culminating in a complete miscibility condition at approximately 18 MPa under simulated Niger Delta reservoir conditions" to resulting in full miscibility at about 18 MPa under Niger Delta conditions.


	


	PART  2: 



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



	Are there ethical issues in this manuscript? 


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


	


Reviewer Details:

Inuaeyen Inuaeyen Nyaudo, Federal University of Technology, Nigeria
Created by: DR
              Checked by: PM                                           Approved by: MBM
   
Version: 3 (07-07-2024)

