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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 is important to the scientific community as it investigates the use of expanded perlite (EP), a low-cost natural mineral, for removing heavy metals like cadmium (II) and lead
(II) from synthetic rainwater [1]. The study demonstrates EP's effectiveness as an adsorbent, achieving removal efficiencies of 85.8042% for Cd (II) and 50.843% for Pb (II). Furthermore, it provides a detailed characterization of EP's properties, analyzes adsorption isotherms and kinetics, and presents a design for a fixed-bed column, offering practical insights for developing sustainable water treatment solutions in regions like the Philippines where rainwater harvesting is crucial. This research contributes to the growing body of knowledge on cost-effective and environmentally friendly methods for water purification, addressing a significant health
concern posed by heavy metal contamination in water sources
	

	Is the title of the article suitable?
(If not please suggest an alternative title)
	The current title of the article, "Characterization of Expanded Perlite as an Adsorbent Medium and the Design of a Fixed-Bed Column for the Adsorption of Cadmium (II) and Lead (II) from Synthetic Rainwater," is highly suitable. It is comprehensive, accurate, and clearly reflects the core content and objectives of the research presented in the manuscript.
Strengths of the Current Title
Specificity: The title explicitly names the adsorbent (Expanded Perlite), the contaminants being removed (Cadmium (II) and Lead (II)), and the source of water (Synthetic Rainwater). This level of detail immediately informs potential readers about the study's focus.
Scope: It covers both the fundamental characterization of the adsorbent and the practical application through the design of a fixed-bed column, which are the two main aspects of the research.
Clarity: The language is direct and unambiguous, making it easy for researchers to understand the subject matter at a glance.
No Alternative Title Needed
The existing title effectively communicates the research's key components and findings, making an alternative unnecessary. It is well-structured and provides a complete overview of the study's experimental and design aspects.
In summary, the title is effective because it precisely outlines what the study entails: the investigation of expanded perlite's properties and its application in a fixed-bed column for removing specific heavy metals from synthetic rainwater. This clear and detailed description is ideal for academic indexing and discoverability.
	




	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 of the article is quite comprehensive, providing a good overview of the study's objectives, methodology, key findings, and conclusions. It effectively summarizes the investigation into expanded perlite (EP) as an adsorbent for cadmium (II) and lead (II) from synthetic rainwater, including the characterization of EP, batch adsorption studies, kinetic and isotherm modeling, and the design of a fixed-bed column.
Suggested Additions to Enhance Comprehensiveness
While the abstract is thorough, a few minor additions could further enhance its comprehensiveness and impact:
Mention the specific characterization techniques used for EP properties: The abstract states that "EP properties such as morphological structure and surface functional groups present were determined". Adding the specific techniques, Scanning Electron Microscope (SEM) and Fourier Transform Infrared spectroscopy (FTIR), would provide more detail without significantly increasing length. This information is present in the full text.
Clarify the initial heavy metal concentration in synthetic rainwater: The abstract mentions "Synthetic RW was prepared by diluting heavy metal stock solutions to 1 mg/L per metal". Rephrasing this to clearly state that the initial concentration of Cd(II) and Pb(II) in the synthetic rainwater was 1 mg/L per metal would be beneficial for clarity and completeness.
Briefly state the optimal pH for adsorption: The methodology section indicates that working solutions were adjusted to pH 5 for heavy metals adsorption, as this was the optimum pH. Including this crucial experimental condition in the abstract would give readers a more complete picture of the experimental setup.
Suggested Deletions or Condensations
Condense the detailed list of kinetic and isotherm models: The abstract lists "Langmuir, Freundlich and Dubinin-Radushkevich (DR) isotherm models, and Lagergren's pseudo-first order and Ho's pseudo-second order kinetic models". While important, this list could be slightly condensed by stating "various isotherm and kinetic models" and then immediately presenting the best-fitting models (Freundlich and DR for isotherms, pseudo-second order for kinetics) and their implications (multilayer, physisorption, chemisorption).
Overall Assessment
Despite these minor suggestions, the abstract is well-written and provides a solid foundation for understanding the research. The proposed additions would primarily serve to offer slightly more specific details that are already covered in the body of the paper, without altering the core message or significantly increasing its length.
	

	Is the manuscript scientifically, correct? Please write here.
	Scientific Correctness of the Manuscript
The manuscript demonstrates a scientifically sound approach in investigating the use of expanded perlite as an adsorbent for heavy metals in synthetic rainwater. The methodologies employed are appropriate for the study's objectives, and the conclusions drawn are generally supported by the presented data.
Clear Objectives and Relevant Background
The study clearly outlines its objectives, focusing on determining the removal efficiency and adsorption capacity of perlite for cadmium (Cd(II)) and lead (Pb(II)) in synthetic rainwater. It also aims to identify optimal parameters, suitable kinetic models, and design a fixed-bed column.
The introduction provides a relevant background on the issue of heavy metal contamination in rainwater, particularly in the Philippines, and highlights the need for effective treatment methods like adsorption.
	




	
	Robust Methodology and Characterization
Adsorbent Characterization: The manuscript details the characterization of expanded perlite (EP) using Scanning Electron Microscopy (SEM) for morphological structure and Fourier Transform Infrared spectroscopy (FTIR) for surface functional groups, which are standard and appropriate techniques for understanding adsorbent properties.
Batch Adsorption Experiments: The experimental setup for batch adsorption studies, including varying EP dosages, contact time, and pH adjustment, aligns with standard practices for heavy metal adsorption studies. The use of AAS (Atomic Absorption Spectroscopy) for concentration determination is also a standard and accurate method.
Isotherm and Kinetic Models: The application of Langmuir, Freundlich, and Dubinin- Radushkevich isotherm models, as well as Lagergren's pseudo-first order and Ho's pseudo- second order kinetic models, is scientifically correct for analyzing adsorption mechanisms and rates. The use of adjusted R² values for model fitting indicates a rigorous statistical approach. Supported Results and Conclusions
Removal Efficiency and Capacity: The study reports specific removal efficiencies (85.8042% for Cd(II) and 50.843% for Pb(II)) and adsorption capacities (19.4630 mg/g for Cd(II) and 2.9818 mg/g for Pb(II)), which are quantitative and directly address the objectives.
Adsorption Mechanism: The conclusion that adsorption fits better with Freundlich and Dubinin-Radushkevich models, suggesting multilayer adsorption and physisorption, is derived from the isotherm analysis and is a valid interpretation of the data. The kinetic analysis also supports the pseudo-second order model for both metals.
Fixed-Bed Column Design: The design of a fixed-bed column based on Thomas model analysis of breakthrough curves is a practical and scientifically grounded application of the experimental data. The detailed equipment specifications, including the height of the adsorbent medium, demonstrate a tangible outcome of the research.
Areas for Potential Refinement (Minor)
Langmuir Model Interpretation: The reported negative adsorption capacities from the Langmuir model for both Cd and Pb could be further elaborated upon. While the text mentions it accounts for simultaneous adsorption-desorption, a negative capacity typically indicates an unsuitable model fit rather than a physical phenomenon, or it could be a result of linearization issues. However, the study correctly prioritizes the Freundlich and DR models due to better fit. Physisorption vs. Chemisorption: The conclusion states that the type of adsorption is physisorption based on the binding energy (E) from the Dubinin-Radushkevich model, despite the pseudo-second order kinetic model suggesting chemisorption. A more detailed discussion reconciling these two findings or acknowledging the potential for both mechanisms could strengthen the analysis.
In summary, the manuscript presents a well-structured and methodologically sound investigation into expanded perlite's efficacy for heavy metal removal from rainwater. The findings are clearly presented and generally well-supported by the experimental data and analytical models, making it a scientifically correct contribution to the field.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
-
	Evaluation of References
The references in the manuscript are generally sufficient and include a mix of recent and foundational works relevant to the study of adsorption, heavy metal removal, and rainwater harvesting. However, there are opportunities to enhance the recency and breadth of the literature cited, particularly concerning the characterization and specific applications of
expanded perlite.
	




	
	Recency of References
The manuscript includes several recent references, with a significant number published in the last few years (e.g., 2020, 2021, 2022). This indicates an effort to incorporate current research in the field.
However, some foundational references date back to the early 2000s (e.g., 2002, 2005, 2007). While these older references might be crucial for established methodologies or background, a greater emphasis on more contemporary studies for specific aspects like perlite modification or advanced fixed-bed column designs could be beneficial.
Sufficiency of References
The references cover key areas such as the effectiveness of adsorption for heavy metal removal, the general principles of adsorption, and the use of perlite as an adsorbent.
Citations for rainwater harvesting systems and their context in the Philippines are also present, providing a local and practical foundation for the study.
Methodological references for isotherm and kinetic models are appropriately cited, supporting the analytical rigor of the study.
Suggestions for Additional References
To further strengthen the manuscript, consider adding more recent and specific references in the following areas:
Advanced Perlite Modification: While the study characterizes raw expanded perlite, including recent literature on chemically or physically modified perlite for enhanced heavy metal adsorption could provide valuable comparative insights and demonstrate awareness of cutting- edge techniques. This would be particularly relevant if the authors consider future work on optimizing perlite's performance.
Fixed-Bed Column Optimization: More recent studies on the design and optimization of fixed- bed columns for heavy metal removal, especially those focusing on parameters like flow dynamics, regeneration, and scale-up, could offer deeper context and potentially more advanced design considerations.
Comparative Studies: Including more recent comparative studies that evaluate perlite against other low-cost adsorbents for heavy metal removal in similar water matrices could help position the current findings within the broader research landscape.
Environmental Impact and Sustainability: Given the focus on synthetic rainwater and the broader context of water scarcity, recent literature on the environmental and economic sustainability of perlite-based adsorption systems could add an important dimension.
In conclusion, the existing references provide a solid foundation for the study. Incorporating more recent literature, especially on advanced materials and process optimization, could further enhance the manuscript's scientific depth and relevance, demonstrating a comprehensive understanding of the current state-of-the-art in the field.
	




	Is the language/English quality of the article suitable for scholarly communications?
	
English Quality and Suitability for Scholarly Communication
The English quality of the article is generally acceptable for scholarly communication, conveying the research findings and methodology clearly. However, there are several instances of grammatical errors, awkward phrasing, and minor inconsistencies that could be improved to enhance its professionalism and readability.
Grammatical and Syntactic Issues
Missing Articles and Prepositions: There are frequent omissions of articles (a, an, the) and prepositions, which can make sentences sound unnatural or incomplete. For example, "Utilizing the abundant rainfall in the Philippines as alternative source of clean water is possible..." should likely be "...as an alternative source...". Another instance is "...reduce the quality of Philippine waters, especially in populated areas and regions of industrial plants and agricultural lands", where "in regions of" might be more appropriate. "Analysis of results were done by developing..." could be improved to "Analysis of results was done...".
Subject-Verb Agreement: Some sentences exhibit subject-verb agreement issues. For example, "Analysis showed the adsorption of heavy metals fitted better..." should be "Analysis showed the adsorption of heavy metals fit better..." or "...was fitted better...".
Awkward Phrasing and Word Choice: Several phrases are somewhat clunky or could be expressed more concisely. For example, "...is possible due to the low concentration of contaminants in rainwater (RW)"could be rephrased for better flow. "The general objective of this study is to determine the effectivity of perlite..."might be better as "...to determine the effectiveness of perlite..." or "...the efficacy of perlite...".
Redundancy: There are instances of redundancy, such as "...Rainwater Harvesting System (RWHS) can be installed in both new and existing building which mainly consist of catchment, gutters and downpipes...", where "building which mainly consist of" could be streamlined.
Punctuation and Capitalization: Minor inconsistencies in punctuation and capitalization are present, though not pervasive. For example, "...siliceous volcanic rock Due to its high porosity..." should have a period after "rock" and start "Due" with a capital letter.
Areas for Improvement
Clarity and Conciseness: Reworking sentences for greater clarity and conciseness would significantly improve the overall quality. Simplifying complex sentence structures and eliminating unnecessary words would make the text more accessible to a broader academic audience.
Consistency in Terminology: While generally good, a final review for consistent use of technical terms would be beneficial.
Flow and Transitions: Enhancing the flow between sentences and paragraphs through better transitional phrases would create a smoother reading experience.
Despite these issues, the core scientific information is conveyed, and the meaning is generally understandable. A thorough proofreading by a native English speaker or professional editor would significantly elevate the manuscript's English quality to meet higher scholarly publication standards.
	




	Optional/General comments
	
English Quality for Scholarly Communications
The English quality of the article is generally understandable, allowing the core scientific information to be conveyed. However, it contains several grammatical errors, awkward phrasings, and inconsistencies that detract from its suitability for high-level scholarly communication. Addressing these issues through careful editing would significantly enhance its professionalism and clarity.
Grammatical Errors and Awkward Phrasing
Missing Articles and Prepositions: The text frequently omits articles (e.g., 'a', 'an', 'the') and prepositions, leading to unnatural sentence structures. For instance, "Utilizing the abundant rainfall in the Philippines as alternative source of clean water is possible..." should ideally include an article before "alternative source". Similarly, "Analysis of results were done by developing..." has a subject-verb agreement issue and is missing an article. Another example is "Rainwater is relatively low in mineral content but harvested rainwater from the roofs and gutters can obtain different pollutants..." where "from the roofs" could be improved.
Subject-Verb Agreement: There are instances where the verb does not agree with the subject. For example, "Analysis of results were done..." should be "Analysis of results was done...". Also, "Analysis showed the adsorption of heavy metals fitted better..." should use "fit" instead of "fitted".
Redundant or Unclear Phrasing: Some sentences are verbose or could be expressed more concisely. For example, "The general objective of this study is to determine the effectivity of perlite as a potential adsorbent medium" could be more direct, perhaps using "effectiveness" instead of "effectivity". The phrase "building which mainly consist of catchment, gutters and downpipes..." is somewhat clunky.
Punctuation and Capitalization: Minor inconsistencies in punctuation and capitalization are present. For example, "Perlite is a naturally occurring siliceous volcanic rock Due to its high porosity..." should have a period after "rock" and start "Due" with a capital letter.
Word Choice: In some cases, word choice could be more precise. For instance, "...the effectivity of perlite as a potential adsorbent medium"could be more accurately stated as "the effectiveness of perlite..." or "the efficacy of perlite...".
Overall Assessment
While the article's content is comprehensible, the presence of these linguistic imperfections indicates that the manuscript would benefit significantly from a thorough review and editing process by a proficient English speaker or professional editor. This would improve its readability, strengthen its academic tone, and ensure it meets the expected standards for scholarly publications.
	





	PART 2:

	
	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?
	no
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