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	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 manuscript addresses the critical global challenge of sustainable material management by providing a comparative analysis of recycling different, common sources of aluminium scrap. The work is highly relevant as it directly links specific waste streams (automotive, packaging, construction, electrical) to the resulting mechanical and microstructural properties of the recycled metal. By demonstrating that the performance of recycled aluminium is not generic but is intrinsically tied to its source material, the study provides valuable, practical data for the recycling industry. This enables a "fit-for-purpose" approach to scrap selection, which is essential for advancing the circular economy, reducing energy consumption, and optimizing the value of recycled materials in engineering applications such as lightweight structures and automotive components.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes, the title is suitable, accurate, and clearly reflects the manuscript's content. It is concise and includes the key elements: the action ("Comparative Characterisation"), the material ("Aluminium Bars"), and the source ("Discarded Aluminium Parts").
	

	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 generally good but can be slightly improved. It effectively summarizes the objective, methods, key findings (highlighting the strength-ductility trade-off), and conclusion. To enhance it, consider briefly mentioning the sand casting method used for recasting and explicitly stating the four specific scrap sources (gearbox casing, Maltina can, roofing sheet, high-voltage cable) to immediately orient the reader. The final sentence could be strengthened by more directly stating the study's practical contribution, e.g., "...providing a strategic framework for scrap selection to meet target industrial applications."
	

	Is the manuscript scientifically, correct? Please write here.
	Yes, the manuscript is scientifically robust and technically sound. The experimental methodology (sand casting, Brinell/Charpy tests, SEM) is appropriate and well-documented, following ASTM standards. The results are presented clearly with standard deviations, and the discussion logically connects the observed mechanical properties to the inferred microstructural features and alloy compositions. The conclusions are supported by the data presented. A minor point is that the lack of direct chemical analysis (XRF/OES) is correctly noted as a limitation, but the authors have adeptly used literature to infer compositions.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The references are sufficient for the core topic of aluminium recycling. However, the list can be significantly strengthened by including recent, high-impact studies (2023-2025) on advanced recycling techniques and material characterization, which would better contextualize this work. Furthermore, integrating references from related fields like geomechanics and materials engineering can demonstrate the broader applicability of the experimental and analytical approach used.
Suggested Additional References (Related to this work):
1. Kianoush et al. (2024a). Sci Rep 14, 29653. https://doi.org/10.1038/s41598-024-81269-2
Justification: Demonstrates advanced experimental design and analysis of material properties (cement) under varying conditions, analogous to testing aluminium under different scrap sources.
2. Eftekhari et al. (2024). Minerals 14, 233. https://doi.org/10.3390/min14030233
Justification: Exemplifies the use of statistical algorithms and clustering for material characterization, a methodology that could be applied in future to classify recycled aluminium batches.
3. Kianoush et al. (2024b). Results in Earth Sciences 2, 100012. https://doi.org/10.1016/j.rines.2023.100012
Justification: Highlights a comprehensive hydrogeological assessment workflow; its systematic approach is a model for the structured assessment of material sources (scrap metal) presented here.
4. Pirhadi et al. (2025). Results in Earth Sciences 3, 100061. https://doi.org/10.1016/j.rines.2025.100061
Justification: Applies thermo-poroelastic analysis; the principles of studying temperature and pressure effects are relevant to understanding melting and solidification in recycling.
5. Jamshidi et al. (2024). Sci Rep 14, 19094. https://doi.org/10.1038/s41598-024-69758-w
Justification: Showcases scaling-up of laboratory data and rock mechanics, analogous to scaling findings from small-scale cast bars to industrial recycling practices.
	

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


	The language is generally clear and understandable, making the research accessible. However, there are numerous instances of grammatical errors, awkward phrasing, and minor spelling mistakes throughout the text (e.g., "aluminuim," "tiil," "worst of the loose particles"). A thorough proofreading by a native English speaker or a professional editing service is highly recommended to polish the manuscript and bring it up to the standard expected for scholarly publication.
	

	Optional/General comments


	This is a well-executed and valuable study. The experimental work is solid. The major area for improvement is the discussion section, which currently reports findings but could delve deeper. For instance:
- Quantify the porosity/inclusion content from SEM images using image analysis software (e.g., ImageJ) to provide a stronger, quantitative correlation with mechanical properties.
- Expand the discussion on the "strength-ductility trade-off" by more explicitly discussing the role of specific intermetallics (e.g., β-Al5FeSi) as stress concentrators.
- The "Future work" section is excellent and concrete.
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