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	PART 1: Comments

	
	Reviewer’s comment
Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.
	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 study addresses the critical environmental issue of heavy metal contamination in water bodies using a green and sustainable approach. It successfully demonstrates the efficacy of Phaseolus vulgaris (common bean) oil as a biodegradable alternative to toxic synthetic extractants for removing Cu2+ and Ni2+ ions. The research provides detailed thermodynamic and fatty acid profile data that deepens the understanding of how plant- derived oils can be utilized in wastewater treatment. The high removal efficiencies (up to 99.96%) achieved under near-neutral conditions (pH 6) offer a practical and cost-effective solution for industrial environmental remediation.
	

	Is the title of the article suitable?
(If not please suggest an alternative title)
	Yes, the title accurately reflects the core subject of the research, identifying both the target ions and the specific bio-based extractant used.
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	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 comprehensive, covering the study's rationale, methodology (Soxhlet extraction, GC-MS, batch experiments), key results (97.50%–99.96% efficiency), and thermodynamic conclusions. Some correction required:
· Consistency in Taxonomy: Ensure Phaseolus vulgaris is consistently italicized throughout the document.
· Contradiction in Thermodynamics: The abstract states the process is "spontaneous" , but the Results section and Table 8/9 show positive ΔG0 values, concluding the process is "non-spontaneous". This is a significant discrepancy that needs to be corrected to align with the data.
	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript appears scientifically sound. It employs standard analytical techniques like Atomic Absorption Spectrophotometry (AAS) for metal quantification and GC-MS for oil characterization. The study systematically evaluates critical variables such as pH, temperature, and contact time, with results analyzed in triplicate to ensure statistical reliability. Some corrections required in the following section:

Materials and Methods
· Supplier Information: Provide the city and country for Merck, similar to how Sigma-Aldrich is cited.
· Clarification of Agitation Speed: In section 2.0.5, the agitation speed is listed as "3 rpm" in one paragraph and "7.0 rotations per second" (420 rpm) in the next. Please clarify the actual speed used.
· Instrumentation Details: Specify the model and manufacturer of the GC-MS and the pH meter used.
· Equation Numbering: Equations are mentioned as (6) and (7), but equations 1 through 5 appear to be missing from the text. Re-number or include missing equations.
Results and Discussion
· Table Data Accuracy: * In Table 1, "Linoleic/Oleic acid" is listed as a single entry. Since these are different fatty acids (C18:2 and C18:1), they should ideally be quantified separately if the GC-MS resolution allows.
· In Table 2, the text states that at 50 ppm, Cu²⁺ removal increased from "99.55% to 99.96%" , but the table shows these values correspond to increasing volumes (2 ml to 10 ml). Ensure the description of "decreasing oil concentration" in the text matches the "increasing volume" shown in the table.
· Thermodynamic Interpretation: * The manuscript reports $\Delta G^0$ values between 43–61 kJ/mol. Typically, for a process to be considered effective and spontaneous, $\Delta G^0$ should be negative. The authors should explain how such high removal efficiencies (99%) were achieved if the process is thermodynamically non-spontaneous.
· Explain the "enthalpy-entropy compensation effect" more clearly in the context of the specific fatty acids found in P. vulgaris.
Conclusion
While the oil is biodegradable, the conclusion should briefly mention the stability or recyclability of the oil after metal loading to strengthen the argument for industrial-scale application.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The references are generally sufficient and cover foundational principles as well as recent advancements in green chemistry and wastewater treatment. Some correction required:

· Missing References: Ensure all citations in the text, such as "Effiong et al., 2023" 16and "Alexander et al., 2023", have corresponding full entries in the reference list that match the years exactly (some are listed as 2023a&b).
· Figure References: Figure 4, Figure 6, Figure 8, and Figure 10 are mentioned in the text but the images/captions for these specific figures are missing from the provided manuscript.
· Typos: * Correct "Phaselus" to "Phaseolus".
· Correct "equipments... where" to "equipment... were".
· Correct "fast-initial" to "fast initial".
	



	Is the language/English quality of the article suitable for scholarly communications?
	The language is of high quality and suitable for scholarly communication. The technical terms are used correctly, and the narrative flow is logical and professional.

	

	Optional/General comments
	The manuscript presents a sustainable and efficient method for heavy metal removal, several demerits and areas for improvement can be identified:
Non-Spontaneous Extraction (Thermodynamic Limitation): The thermodynamic analysis revealed that the Gibbs free energy (ΔG0) values were positive across all studied temperatures. This indicates that the extraction process is non-spontaneous and requires continuous external energy input to proceed, which may impact the cost-effectiveness and feasibility of large-scale industrial applications.
Performance Decline at Near-Neutral pH: Although the extractant performed well at pH 6, a marginal decline in removal efficiency was noted as the pH approached 7 (neutrality). This suggests a potential limitation in treating water with higher alkalinity due to reduced ionization of the oil's functional groups and changes in metal speciation.
Inverse Relationship with Extractant Concentration: The study found that increasing the concentration of Phaseolus vulgaris oil actually decreased removal efficiency. This was attributed to the aggregation of fatty acid molecules (micelle formation) and "sorbent crowding," which shields active binding sites and complicates the selection of an optimal dosage for high-volume wastewater.
Higher Energy Demand for Nickel: The extraction of Ni2+ required significantly higher enthalpy (ΔH0) compared to Cu2+ due to its stronger hydration sphere. This means the process is less energy-efficient for Ni2+ removal, requiring more heat to dehydrate the ions before complexation can occur.
Reliance on Elevated Temperatures: The process is endothermic, meaning it performs optimally only at elevated temperatures (up to 65°C). In many real-world environmental scenarios where water is treated at ambient temperatures, the system may not achieve the maximum reported efficiencies without supplementary heating.
Limited Ion Scope: The study focused exclusively on Cu2+ and Ni2+. The manuscript does not address how the oil would perform in complex multi-metal solutions or in the presence of competing ions and organic matter typically found in industrial effluents.
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	Are there ethical issues in this manuscript? 

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