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	PART 1: Comments

	
	Reviewer’s comment

	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.
	The manuscript addresses a highly relevant nexus of nanotechnology and renewable energy. The systematic approach using PRISMA adds significant weight to the review. However, the manuscript requires substantial "polishing" before it is ready for publication, particularly in the Results and Discussion sections.

This manuscript serves as a vital bridge for the scientific community by synthesizing data from 112 high-quality studies to provide a unified platform for advancing clean energy technologies. It offers a critical "structure- property-performance" analysis that helps researchers understand how specific nanomorphic features, such as hierarchical pore structures and high surface areas, directly accelerate transesterification and esterification kinetics. Furthermore, by identifying specific research gaps in catalyst stability under realistic working conditions and lifecycle ecological footprints, the paper provides a strategic roadmap for future innovations in sustainable biofuel scaling. Ultimately, the review reinforces the "nano-advantage," demonstrating how engineered materials can overcome the economic and technical barriers of using poor-quality feedstocks for global biodiesel
production
	

	Is the title of the article suitable?
(If not please suggest an alternative title)
	The current title, "A Comprehensive Review of Functional Nanomaterial-Based Catalysts for Enhanced Biodiesel Production and Environmental Sustainability," is scientifically appropriate and accurately reflects the scope of the manuscript. It effectively signals the three main pillars of the work: the material class (functional nanomaterials), the application (biodiesel production), and the long-term goal (sustainability).
	

	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 successfully identifies the global shift toward renewables and the limitations of conventional catalysts (efficiency, soap formation, and stability). It also lists the categories of nanomaterials reviewed (metal oxides, magnetic, mesoporous, etc.) and the scientific trends analyzed. However, it lacks the quantitative "meat" that researchers look for in a systematic review. To enhance the technical weight of the abstract, I suggest adding the following:

· Quantitative Results: Include the final dataset size (112 experimental studies) to establish the review's scale immediately.
· Performance Benchmarks: Explicitly mention that hybrid multifunctional nanosystems achieved the highest yields (up to 99%) and shortest reaction times (20–75 min).
· Specific Advantages: Mention that magnetic nanocomposites demonstrated the best recyclability, maintaining stability for 6–9 cycles.
· Sustainability Metrics: Include the finding that nanocatalysts can reduce energy consumption by 12–32% compared to traditional methods.
	

	Is the manuscript scientifically, correct? Please write here.
	Based on my technical evaluation as a researcher in the field, the manuscript is largely scientifically correct, though it suffers from significant presentation flaws and incomplete data reporting that must be addressed before it can be considered robust for publication.

· Incomplete Data Results: Several critical scientific findings are left unfinished in the text. For example, the manuscript states that "recycling of catalysts resulted in a reduction in the generation of wastes by" but fails to provide the numerical value. This lack of quantitative precision undermines the scientific validity of the "Environmental and Sustainability" section .
· Statistical Ambiguity: While Table 3 provides average yield values, it lacks standard deviations or error margins. In a systematic review of 112 studies, providing a range (e.g., 80–92%) without a measure of variance is scientifically insufficient.
· Claim Support: The conclusion suggests that "operating costs were diminished," yet the manuscript does not present a formal techno-economic analysis or specific cost data to support this economic claim.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	For a systematic review in 2026, the current list is a strong foundation. Some recommendation:
· Expand the List: Ensure all 112 studies included in the PRISMA analysis are either cited in the text or included in a supplementary "Included Studies" list.
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	· Fix Citation Consistency: Some citations like Eevera et al., 2009 and Vijayakumar et al., 2025 need their formatting standardized in the final list.
· Verify "Secret" Data: Ensure that the "placeholder" citations (the ones with incomplete sentences in the manuscript) are updated with the specific data points from the actual referenced papers.
	

	Is the language/English quality of the article suitable for scholarly communications?
	The current language quality is not suitable for final scholarly communication. While the technical vocabulary is appropriate for chemical engineering, the manuscript suffers from significant structural and grammatical issues. The manuscript requires a comprehensive professional edit or a heavy rewrite by the authors to ensure scientific precision. The "placeholder" sentences are a particularly high priority as they currently prevent the communication of the review's core findings.
	

	Optional/General comments
	1. Lack of Detailed Characterization Synthesis: While the manuscript lists standard techniques such as XRD, FTIR, and BET, it fails to synthesize how these specific results correlate across the 112 studies. A high-quality review should compare specific crystalline phases or functional group densities and their direct impact on yield. Without this deep-dive, the "material characterization" goal remains shallow.
2. Absence of Feedstock Complexity Analysis: The review mentions that nanocatalysts are effective for "undesirable high-FFA feedstocks", but it does not sufficiently categorize the interference of impurities found in real-world waste cooking oil (WCO), such as phosphorus or high moisture content. The discussion should address whether certain nanomaterials (like mesoporous silica) are more prone to pore blocking or active site poisoning when switching from pure vegetable oil to crude waste lipids.
3. Missing Kinetic and Thermodynamic Modeling Discussion: As a specialist in kinetics, you'll notice the manuscript mentions "reaction time and energy requirements" but provides zero discussion on activation energy values or reaction rate constants. The authors should include a comparative table of Ea across different catalyst classes to scientifically validate the claim that nanotechnology "boosts catalytic reaction kinetics".
4. Limited Discussion on Catalyst Leaching and Homogeneous Contribution: A recurring issue with heterogeneous catalysts, especially Metal Oxides (CaO, MgO), is the leaching of active species into the biodiesel phase, which can lead to a "pseudo-homogeneous" reaction. The manuscript acknowledges leaching as a challenge but does not review how the 112 studies verified the heterogeneity (e.g., via Hot Filtration Tests), which is critical for asserting the sustainability of a "solid" catalyst.
5. Procedural Gaps in Synthesis-Performance Correlation: The manuscript identifies that synthesis methods (sol-gel, hydrothermal, etc.) affect particle size, yet it lacks a sensitivity analysis. For example, it does not detail how specific calcination temperatures reported in the literature influenced the basicity/acidity of the resulting catalysts. Providing a trend analysis (e.g., "Yield increases with calcination up to 600C then declines due to sintering") would offer actionable insights for researchers.
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Are there ethical issues in this manuscript?
	
None
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