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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 (Please correct the manuscript and highlight that part in the manuscript. 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 addresses a topic of high relevance to the scientific community, particularly in the fields of sustainable agriculture, soil science, and climate change mitigation. By compiling and synthesizing recent advancements in biochar research, it provides valuable insights into the multifaceted role of biochar in enhancing soil fertility, improving soil physicochemical properties, and promoting long-term carbon sequestration. The comprehensive treatment of production techniques, soil interactions, and environmental impacts makes this review a potentially useful reference for researchers, policymakers, and practitioners seeking to implement biochar-based solutions. With some refinement, this paper can serve as a significant contribution to the ongoing discourse on sustainable soil management and low-carbon agricultural practices.
	

	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.


	The abstract is well-crafted.
	

	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.
	The references cited are generally recent and relevant. However, considering the nature of a review paper, the manuscript would benefit from a broader inclusion of original research articles to enhance its comprehensiveness and scholarly depth. In several instances, the same articles are cited multiple times across different sections. While these sources are indeed impactful and cover a broad scope, diversifying the references by incorporating studies with similar findings or complementary insights would enrich the discussion and strengthen the overall quality of the review.

To enhance coverage, I suggest including additional references in the following sections:  
Section 2.1 (for values of surface area and porous structure of biochar): 

1. Leng, Lijian, et al. "An overview on engineering the surface area and porosity of biochar." Science of the total Environment 763 (2021): 144204.

2. Mohan, Dinesh, et al. "Biochar production and applications in soil fertility and carbon sequestration–a sustainable solution to crop-residue burning in India." RSC advances 8.1 (2018): 508-520.

Section 3.1 (for Slow Pyrolysis charcoal yield and syngas %): 

1. Alam, Samiul, et al. "Effect of pre-hydrolysis and salt-impregnation on biochar production from jute stick." Biomass Conversion and Biorefinery 14.15 (2024): 17353-17362.

2. Alam, Samiul, et al. "Three stage carbonisation: biochar production from jute stick." International Conference of Mechanical, Industrial and Energy Engineering. ICMIEE, Khulna, Bangladesh. 2022.

3. Shabangu, Shaka, et al. "Techno-economic assessment of biomass slow pyrolysis into different biochar and methanol concepts." Fuel 117 (2014): 742-748.
	

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


	Yes, however the manuscript needs significant proofreading. There are some instances of grammatical errors and inconsistent verb tense.
	

	Optional/General comments


	Section 2.1: It would be helpful to include typical surface area and porosity ranges for biochar to give readers a clearer understanding of its structural characteristics. Relevant references have been suggested earlier for support.

Section 2.3: Please consider specifying the target or ideal pH levels when discussing the pH-modulating effects of biochar. The detailed discussion in Section 4.2.1 provides several examples and ranges that could be briefly referenced here to improve continuity and reader comprehension.

Section 2.5: The phrase “Carbonyl, hydroxyl, and carboxyl groups are among the several functional groups found in biochar” is repeated in the following sentence. Please revise to eliminate redundancy.

Section 3.1: The Pyrolysis section would benefit if some activating agents (e.g., physical- CO2, Steam & chemical- ZnCl2, ZnSO4, H3PO4 etc.) are mentioned. The subsection on slow pyrolysis would benefit from the inclusion of quantitative data on charcoal and syngas yields, allowing for better comparison with fast and intermediate pyrolysis. Additionally, it would be worthwhile to mention the distinction between single-stage and multi-stage carbonization in slow pyrolysis, as this influences the charcoal yield. For consistency, please update Table 1 to reflect actual yield percentages under "Higher biochar yield (XX)%, Low bio-oil & gas (YY%)" for slow pyrolysis.

Sections 4 and 5: These sections are well-developed and clearly presented. The discussion is thorough and well-supported by literature, commendable work.

Section 6: In the "Future Prospective" section, the authors may consider integrating their own insights and perspectives, alongside the cited works such as Nepal et al. (2023). This would enhance the section by providing readers with a more interpretive and forward-looking viewpoint, beyond summarizing existing literature.

Section 7: The use of the phrase “In summary” at the beginning of the conclusion may be unnecessary, as the entire section serves that purpose. A more seamless transition into the concluding remarks would be stylistically appropriate.
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	Reviewer’s comment
	Author’s comment (if agreed with the reviewer, correct the manuscript and highlight that part in the manuscript. 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 detail)
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