Reviewer #1
Strengths 

• Timely, relevant topic with good coverage of several nanomaterials (silica, gold, silver, copper, strontium) and their waste/green synthesis routes. • Useful conceptual figures illustrating synthesis approaches and the zero-waste challenge. 

Thank you for reviewer’s time to improve our article.

Weaknesses 

• The material is largely listed rather than synthesized. Add a summary table e.g waste source, nanomaterial, method , key characteristics, application, reference) and critical comparison.
Table 1: Comparative table in recycling the wastes for potential applications
	Waste Source
	Nanomaterial 
	Synthesis/Conversion
	Characteristics
	Application
	Ref

	Fish Scales
	Hydroxyapatite nanoparticles 
	Calcination, hydrothermal 
	Bioactive, osteoconductive
	Bone tissue engineering, dental materials
	(Piccirillo et al., 2013)
	Shrimp/Crab Shells
	Chitosan nanoparticles
	Deacetylation, ionic gelation
	Biodegradable, antimicrobial
	Drug delivery, wound healing, biosensors
	(Younes & Rinaudo, 2015)
	Tea Leaves
	Carbon quantum dots 
	Hydrothermal 
	Fluorescent, low toxicity
	Bioimaging
	(Zhu et al., 2013)
	Coffee Grounds
	Carbon dots, activated carbon
	Hydrothermal, 
pyrolysis
	Fluorescent, porous
	Sensors, energy storage
	(Zhou et al., 2025)
	Banana Peel
	Carbon nanospheres, activated carbon
	Pyrolysis
	High adsorption capacity
	Water treatment, supercapacitors
	(Pathak et al., 2017) 

	Orange Peel
	Carbon quantum dots
	Hydrothermal 
	Strong photoluminescence
	Fluorescence sensing, bioimaging
	(Sahu et al., 2012)
	Citrus Peel
	Silver nanoparticles 
	Green synthesis 
	Antimicrobial, eco-friendly
	Biomedical, sensing
	(Ahmed et al., 2016)
	Waste Paper
	Cellulose nanocrystals
	Acid hydrolysis
	Strong, renewable, lightweight
	Packaging, nanocomposites
	(Habibi et al., 2010)
	Textile Waste
	Cellulose nanofibers
	Mechanical fibrillation, acid hydrolysis
	Flexible, biodegradable
	Smart textiles, composites
	(Klemm et al., 2011)
	Plastic Waste
	Carbon nanotubes, graphene derivatives
	Pyrolysis, catalytic conversion
	High conductivity
	Electronics, batteries
	(Dai et al., 2023)
	Polyethylene Waste
	Carbon nanosheets
	Catalytic pyrolysis
	High carbon yield
	Energy storage, catalysis
	(Miandad et al., 2016)
	Red Mud
	Iron oxide nanoparticles
	Chemical precipitation
	Magnetic properties
	Wastewater treatment
	(Sutar, 2014)
	Waste Glass
	Silica nanoparticles
	Alkali extraction and precipitation
	High-purity amorphous silica
	Coatings, catalysis, biosensors
	(Lima et al., 2026)
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• Strengthen the nanoelectronics/materials angle (e.g., biomass-derived carbon for supercapacitors, rice-husk SiO₂ for devices), currently underrepresented.
The following discussion has been added.
Agricultural residues, food waste, forestry by-products, and industrial biomass wastes can be transformed into high-performance porous carbon materials through pyrolysis, hydrothermal carbonization, chemical activation, or physical activation. These processes generate hierarchical porous structures with interconnected micro-, meso-, and macropores that facilitate rapid ion transport and electrolyte accessibility.  The electrochemical performance of biomass-derived carbon is strongly influenced by its pore architecture, graphitization degree, surface area, and surface chemistry. Naturally occurring heteroatoms such as nitrogen, oxygen, phosphorus, and sulfur present in biomass can be retained during carbonization, introducing additional pseudocapacitive behavior and enhancing electrical conductivity. These heteroatom-doped carbons often demonstrate higher specific capacitance and improved charge-transfer kinetics compared with conventional activated carbons. Recently focused on tailoring biomass-derived carbons through activation agents, pore engineering, and hybridization with graphene, MXenes, conducting polymers, and transition metal oxides. Such modifications improve energy density, rate capability, and cycling stability. Large-scale manufacturing, standardization of electrochemical testing, and long-term device reliability also require further investigation before widespread commercialization can be achieved.
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Rice husk is one of the most abundant agricultural wastes worldwide and contains approximately 15–25 wt% silica, making it an economically attractive precursor for high-purity SiO₂ nanomaterials. Through controlled combustion, acid leaching, sol-gel processing, and precipitation techniques, rice husk can be converted into silica nanoparticles, mesoporous silica, silica aerogels, and silica-carbon nanocomposites.  The high purity, excellent thermal stability, large surface area, and chemical inertness of rice husk-derived silica have enabled its use in numerous device applications. Its excellent dielectric characteristics contribute to improved device reliability and reduced leakage currents.  In sensor technology, rice husk-derived silica has attracted significant interest due to its high surface area and abundant silanol groups that facilitate chemical functionalization. Silica surfaces can be modified with biomolecules (antibodies, aptamers ,enzymes) to create highly sensitive biosensing platforms. An additional advantage of rice husk-derived silica lies in its compatibility with carbon materials.
[Page 5] 
• Correct statements such as gold nanoparticles being “free from toxicity” (dose/size/coating-dependent) and add primary citations for mechanistic and quantitative claims. 
Corrected as per suggestion.
The statements on gold nanoparticles being “free from toxicity”, have been removed.
[11]	M. Kuddushi, C. Kanike, B. Bin Xu, and X. Zhang, “Recent advances in nanoprecipitation: from mechanistic insights to applications in nanomaterial synthesis,” 2025. doi: 10.1039/d5sm00006h.
[12]	C. Piccirillo et al., “Extraction and characterisation of apatite- and tricalcium phosphate-based materials from cod fish bones,” Materials Science and Engineering C, vol. 33, no. 1, 2013, doi: 10.1016/j.msec.2012.08.014.
[13]	I. Younes and M. Rinaudo, “Chitin and chitosan preparation from marine sources. Structure, properties and applications,” 2015. doi: 10.3390/md13031133.

• The text mixes numbered [1] and author–date styles, and several author–date citations are missing from the reference list. Unify to one style and reconcile all entries; expand the list (only 25 refs) with recent literature. 
Updated.
• Ensure Figures 1–6 are all cited in sequence, and rewrite the abstract to state scope, key insights, and outlook. 
Checked.  It seems figures 1-6 are in an order. Abstract is rewritten.
• Numerous grammatical errors, sentence fragments, and informal/anthropomorphic phrasing require thorough English editing.
A thorough proof-read has been made.
Reviewer #2
The manuscript addresses a relevant and timely topic concerning the conversion of waste and biomass resources into functional nanomaterials. The broad coverage of silica, gold, silver and other nanomaterials, together with the discussion of physical, chemical and biological synthesis routes, provides a useful overview of the subject. The discussion of zero-waste nanomaterial production and the potential integration of waste-derived feedstocks, renewable energy and resource recovery is also a valuable direction. However, substantial corrections are required to improve the scientific quality and focus of the manuscript.
Thank you for reviewer’s time to improve our article. 
1. The manuscript should maintain a clearer focus on “waste-to-functional nanomaterials”, as several sections currently provide general descriptions of nanomaterials and their applications without sufficiently linking them to waste-derived production. 
The suggestions have been followed to link the waste-derived production.

2. The authors should strengthen the critical review by providing a systematic literature-search approach and comprehensive comparative tables covering waste sources, conversion/pre-treatment methods, synthesis routes, nanomaterials obtained, properties, functional applications and sustainability benefits. 
Table 1 has been included to match the above suggestion and suggestion given by the reviewer-1.

3. The distinction between green synthesis, waste-derived synthesis, low-waste production and genuinely zero-waste/circular nanomanufacturing should be discussed more rigorously.
The growing emphasis on sustainability has led to the widespread use of terms such as green synthesis, waste-derived synthesis, low-waste production, and zero-waste nanomanufacturing. Although these concepts are often used interchangeably in the nanotechnology, they represent different levels of environmental sustainability and resource efficiency. Understanding these distinctions is important for accurately assessing the environmental impact and commercial viability of nanomaterial production processes. Green synthesis primarily focuses on replacing hazardous chemicals and energy-intensive procedures with environmentally benign alternatives. Biological resources such as plant extracts, algae, microorganisms, enzymes, and natural polymers are commonly employed as reducing, stabilizing, or capping agents during nanoparticle formation. Silver nanoparticles synthesized using tea leaf extract, neem extract, or citrus peel extract are often classified as green nanomaterials because the synthesis avoids strong chemical reducing agents. Consequently, green synthesis represents an important step toward sustainability but should not automatically be considered a zero-waste process.
[Page 5]
Waste-derived synthesis emphasizes the utilization of discarded materials as feedstocks for nanomaterial production. Agricultural residues, food waste, industrial by-products, municipal solid waste, electronic waste, and biomass residues are transformed into functional nanomaterials.
[Page 6] 
The primary advantage of waste-derived synthesis is resource valorization, whereby waste streams are diverted from landfills and converted into high-value products. However, many waste-to-nanomaterial processes still require significant chemical treatments, acid washing, activation reagents, purification steps, or high-temperature processing.
[Page 7] 
Zero-waste or circular nanomanufacturing represents the highest level of sustainability. In this model, all material and energy streams are continuously recycled, reused, or converted into useful products without generating landfill waste or environmentally harmful emissions. The principles are closely aligned with the circular economy framework. For instance, an agricultural biomass processing facility may convert rice husk into silica nanoparticles, transform residual carbon into activated carbon electrodes, recover process heat for energy generation, recycle all wash water, and reuse extraction chemicals within a closed-loop system. In such a scenario, nearly every material stream is valorized, and disposal requirements are minimized.  However, true zero-waste nanomanufacturing remains challenging because many nanomaterial syntheses involve unavoidable losses associated with purification, separation, emissions control, equipment maintenance, and product end-of-life management. Consequently, many studies claiming “zero-waste synthesis” often describe highly efficient waste utilization rather than complete elimination of waste generation.
[Pages 11 & 12] 
Table 2: Comparative Overview on different levels of recycling the wastes
	Aspect
	Green Synthesis
	Waste-Derived Synthesis
	Low-Waste Production
	Zero-Waste/Circular Nanomanufacturing

	Main Goal
	Reduce toxicity and environmental impact
	Utilize waste as feedstock
	Minimize process waste
	Eliminate waste through circular resource use

	Feedstock 
	Renewable biological materials
	Waste streams and by-products
	Any feedstock
	Preferably waste or renewable resources

	Chemical Usage
	Reduced hazardous chemicals
	Require 
chemicals
	Optimized chemical consumption
	Closed-loop chemical recycling

	Waste Generation
	Reduced but present
	Variable
	Minimized
	Near-zero or fully recycled

	Resource Recovery
	Limited
	Feedstock valorization
	Partial recycling
	Complete resource circularity

	Energy Efficiency
	Often improved
	Variable
	Optimized
	Integrated renewable and recovered energy

	Industrial Maturity
	High
	High
	Moderate to high
	Emerging

	Sustainability Level
	Moderate
	Moderate to high
	High
	Very high


Future developments in sustainable nanotechnology are expected to move beyond simply producing nanomaterials from waste.  For reviews on “Waste-to-Functional Nanomaterials,” it is therefore important to distinguish between materials that are merely synthesized from waste and those produced through genuinely circular and near-zero-waste manufacturing frameworks. This distinction helps avoid overstating sustainability claims and provides a more accurate assessment of the environmental benefits associated with emerging nanomaterial production technologies.
[Page 11]
Top of Form
Bottom of Form
4. Several scientific statements also require qualification and stronger supporting references. For example, claims regarding the absence of toxicity of gold nanoparticles and the environmental benefits of green synthesis should be presented more cautiously. 
Supporting references provided.
The statements on gold nanoparticles being “free from toxicity”, have been removed.
5. The literature should also be substantially updated with recent studies on waste-derived nanomaterials, circular nanomanufacturing and sustainability assessment. 
Zero-waste or circular nanomanufacturing represents the highest level of sustainability. In this model, all material and energy streams are continuously recycled, reused, or converted into useful products without generating landfill waste or environmentally harmful emissions. The principles are closely aligned with the circular economy framework. For instance, an agricultural biomass processing facility may convert rice husk into silica nanoparticles, transform residual carbon into activated carbon electrodes, recover process heat for energy generation, recycle all wash water, and reuse extraction chemicals within a closed-loop system. In such a scenario, nearly every material stream is valorized, and disposal requirements are minimized.  However, true zero-waste nanomanufacturing remains challenging because many nanomaterial syntheses involve unavoidable losses associated with purification, separation, emissions control, equipment maintenance, and product end-of-life management. Consequently, many studies claiming “zero-waste synthesis” often describe highly efficient waste utilization rather than complete elimination of waste generation.
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Table 2: Comparative Overview on different levels of recycling the wastes
	Aspect
	Green Synthesis
	Waste-Derived Synthesis
	Low-Waste Production
	Zero-Waste/Circular Nanomanufacturing

	Main Goal
	Reduce toxicity and environmental impact
	Utilize waste as feedstock
	Minimize process waste
	Eliminate waste through circular resource use

	Feedstock 
	Renewable biological materials
	Waste streams and by-products
	Any feedstock
	Preferably waste or renewable resources

	Chemical Usage
	Reduced hazardous chemicals
	Require 
chemicals
	Optimized chemical consumption
	Closed-loop chemical recycling

	Waste Generation
	Reduced but present
	Variable
	Minimized
	Near-zero or fully recycled

	Resource Recovery
	Limited
	Feedstock valorization
	Partial recycling
	Complete resource circularity

	Energy Efficiency
	Often improved
	Variable
	Optimized
	Integrated renewable and recovered energy

	Industrial Maturity
	High
	High
	Moderate to high
	Emerging

	Sustainability Level
	Moderate
	Moderate to high
	High
	Very high


6. The manuscript requires considerable English-language editing, improved organization and consistency of terminology, and verification of the sources and permissions of reproduced or adapted figures. 

A thorough proof-read has been made.
All figures are from copyright-free resources.
Overall, the manuscript has potential and addresses an important topic, but major corrections are necessary to improve its scientific rigor, focus and critical value.
Suggestions followed. Thank you.
