[image: ]Quy Nhon University 
Faculty of Natural Sciences 
170 An Duong Vuong, Quy Nhon Nam, Gia Lai, 55000, Vietnam

October 6, 2025
To: Editor of the Journal of Science – Quy Nhon University
Re: QNUJS-B2536– Revision Request
Dear Editor,
We received the reviewers’ comments on our manuscript entitled “Recycling of spent primary batteries: the role of graphene in ZnO-based photocatalysts” authored by Le Thi Thanh Lieu, Ho Doan Phuong Thao, Lam Thi Thuy Kieu, Nguyen Tu Quyen, Nguyen Ngoc Dieu, Nguyen Thi Dau, Dinh Quoc Viet submitted to Quy Nhon University Journal of science.
We thank the reviewers for their prompt yet careful and thorough report. We greatly appreciate their constructive comments and recommendations, which we have made every effort to address adequately in a revised manuscript. Changes in the revised manuscript in response to the reviewers’ comments are highlighted in yellow. We believe that we have made the required revisions recommended by the reviewers and look forward to receiving acceptance of the revised manuscript.
With best regards, 


Reviewer 1
Overall comment: The current title “Recycling of spent primary batteries: the role of graphene in ZnO-based photocatalysts” requires revision to improve clarity and precision. I strongly recommend rephrasing it to explicitly emphasize both the recycling process and the functional role of graphene. A clearer alternative would be: “Recycling of spent primary batteries for the synthesis of ZnO-based photocatalysts: the role of graphene”. This wording better reflects the study’s scope and will enhance its accessibility to readers.
[bookmark: _Hlk209770670]Response: We appreciate the Reviewer’s valuable comments on our title manuscript. Based on the reviewer's recommendations, we have revised it, as addressed below: “Recycling of spent primary batteries for the synthesis of ZnO-based photocatalysts: the role of graphene”
(Revised manuscript, page 2)
Comment 1: Abstract
The abstract is dense and could be made more reader-friendly by splitting into problem statement, methodology, results, and implications. The role of graphene in improving photocatalytic activity is only implied; specific outcomes (e.g., band gap reduction, higher degradation efficiency, or reaction rates) are missing. 
[bookmark: _Hlk35441574]Response: The authors thank the Reviewer for the comment. The abstract was rewritten:
“Primary batteries, particularly alkaline and zinc–carbon (Zn-C) types, have a relatively short service life and are frequently discarded in landfills, leading to potential environmental risks and health concerns. To address this, we synthesized ZnO-based photocatalysts coupled with graphene, graphitic carbon (g-C₃N₄), and a graphene/g-C₃N₄ hybrid via a hydrothermal method, using ZnO, and graphene recovered from spent primary batteries. Techniques such as scanning electron microscopy (SEM), X-ray diffraction (XRD), and Fourier Transform infrared (FT-IR), X-ray photoelectron spectroscopy (XPS), and diffuse reflectance ultraviolet-visible spectroscopy (UV-vis DRS) have been employed to elucidate the strong influence of graphene on the crystal structure, surface morphology, optical characteristics, and photocatalytic performance of the synthesized composites. The results demonstrate that the ZnO/graphene catalyst exhibits 1.5- and 1.7-fold higher rifampicin degradation efficiency than ZnO/graphene/g-C₃N₄ and ZnO/g-C₃N₄ under the same conditions. ”
(Revised manuscript, page 2)
Comment 2: Introduction
The statement “ZnO absorbs only a limited amount of sunlight and undergoes photoexcited electron–hole recombination due to its large band gap” is slightly misleading.
The large band gap explains the UV-only absorption while the fast recombination is an intrinsic limitation, not directly caused by the band gap. Suggest revising for precision.
Response: We thank the Reviewer for the comment. The sentence was rewritten as shown below:
+ZnO absorbs only ultraviolet light due to its large band gap, while its photoexcited electrons and holes undergo rapid recombination, an intrinsic limitation that reduces photocatalytic efficiency.
(Revised manuscript, page 2)
+ The abstract emphasized novelty in recycling from spent Panasonic AA batteries, but the introduction only briefly mentions alkaline battery waste. If recycling waste batteries is a key novelty, the introduction could strengthen this link earlier.
Response: We appreciate the Reviewer's suggestion. We have considered that the spent Panasonic AA batterie is one of popular spent primary batteries in local . Therefore, recycling waste batteries is a key novelty, the introduction could strengthen this link earlier. Accordingly, we have revised the abstract to replace "spent Panasonic AA batteries" with "spent primary batteries." 
(Revised manuscript, page 2)
+ Normally, introductions set up context and gaps but don’t include specific numbers from the results. Hence, those numbers should appear in the Results and Discussion section.
Response: Thank the Reviewer for the comment. Accordingly, these numbers have been deleted in introduction the section.
(Revised manuscript, page 2)
Comment 3: Results and discussions
+ The sentence “the graphene substrate can produce more formation of well-crystallized ZnO” is vague. Graphene is not “producing” ZnO but rather providing a substrate that promotes crystallite growth.
+ “Inconsiderable ZnO-related peaks” is awkward phrasing; it should be “weak” or “low-intensity peaks.”
[bookmark: _Hlk210342342]Response: Thank the Reviewer for the two above comments. We revised to: And the weak ZnO-related peaks could be clarified due to the low content of this component. The XRD pattern analysis indicates that the graphene substrate can provides a substrate that facilitates or promotes the growth of well-crystallized ZnO, while g-C3N4 likely interacts more strongly with Zn2+,
(Revised manuscript, page 4)
+ For better readability, the authors may consider using consistent line colors for the ZG, ZN, and ZGN samples across both the XRD patterns (Figure a) and the FTIR spectra (Figure b) to facilitate easier comparison. 
Response: The authors genuinely thank the Reviewer for the comment. In this revision, the consistent line colors of these Figures was used.
+ The terminology ‘bond groups’ is not precise. The authors are advised to use more accurate terms such as ‘functional groups’ or ‘vibrational bands’ when describing FTIR spectra.
+ “C–H stretching at 1537 cm⁻¹” is questionable. C–H stretching normally appears near 2800–3000 cm⁻¹. The 1530 cm⁻¹ region is more likely C=C stretching (aromatic) or N–H bending in amine groups.
Response: We thank the Reviewer for the comment in IR spectra. The following content has been added to the revised manuscript on page 4. 
+ The description of the UV–vis DRS and Tauc plot analysis is generally clear. However, the interpretation that graphene ‘narrows the band gap’ of ZnO should be made more precise. Since graphene is not a semiconductor with a direct band gap, the observed reduction in the estimated band gap (2.77 eV for ZN and 2.62 eV for ZGN) is more likely due to interfacial charge transfer and the introduction of defect or mid-gap states, rather than a true intrinsic band-gap narrowing. Additionally, the statement that graphene incorporation ‘alters the fundamental mechanism of electron–hole pair generation’ seems overstated; a more accurate interpretation would be that graphene enhances visible-light absorption and facilitates electron–hole separation. The authors may consider revising this section accordingly to ensure scientific accuracy.
[bookmark: _Hlk210052272][bookmark: _Hlk210052404][bookmark: _Hlk210401941]Response: We thank the Reviewer for the comment in UV–vis DRS and Tauc plot analysis. we deleted “Therefore, it is noticeable that a narrower bandgap is obtained for ZGN due to the contribution of graphene in the composite. These results indicate that the incorporation of graphene enhances visible light absorption in the composite, potentially altering the fundamental mechanism of electron–hole pair generation under irradiation”, and revised on page 4: “These results indicate that graphene enhances visible-light absorption and promotes electron–hole separation, thereby improving photocatalytic activity.” 
+ The statement that ‘This indicates that the graphene content in ZGN is insufficient to completely suppress particle aggregation’ appears speculative, as no quantitative graphene content data are provided. It would be more accurate to state that the observed morphology suggests less effective suppression of aggregation compared to the ZG sample.
[bookmark: _Hlk210052578]Response: We thank the Reviewer for the comment and revise that “the observed morphology suggests less effective suppression of aggregation compared to the ZG sample.”
[bookmark: _Hlk210052838]+ “In the O 1s spectrum in Fig. 4c, three peaks are observed at 529.9. 531.2, and 532.0 eV can correspond to oxygen in the ZnO lattice (OX), the oxygen vacancy in the ZnO lattice (OV), and the OH groups attached to Zn2+ ions (OOH), respectively” was revised by “In the O 1s spectrum (Fig. 4c), three peaks are observed at 529.9, 531.2, and 532.0 eV, which can be assigned to oxygen in ZnO  lattice (Oₓ), oxygen vacancies in the ZnO lattice (Oᵥ), and surface hydroxyl groups attached to Zn²⁺ ions (O–OH), respectively”.
[bookmark: _Hlk210053631]+ The sentence “Additionally, the rate degradation of Rif by the highest photocatalytic activity is linked to its diminished kinetic characteristics for ZG, which exhibits 1.5 - 1.7 times higher activity than ZGN and ZN individually.”  is revised by ““Additionally, the degradation rate of Rif is consistent with the enhanced kinetic characteristics of ZG, which exhibits 1.5–1.7 times higher activity than ZGN and ZN individually.”
Response: We sincerely thank the Reviewer. Two comments have been considered and incorporated into the revised manuscript on page 6.
Comment 4: Conclusion:
[bookmark: _Hlk210054172]+ The conclusion that graphene improves visible-light absorption is based on UV–Vis DRS/Tauc plots, but the mechanism is more likely related to defect states and interfacial charge transfer rather than intrinsic bandgap narrowing. It would be more precise to state “graphene enhanced visible-light response and charge separation.
+ “Although the amounts of precursors were similar … it is revealed that the crystallization of ZnO on graphene became more favorable” → This implies graphene alone is responsible, but crystallization behavior could also depend on surface chemistry and interactions with Zn²⁺, not just precursor amounts. It should be softened to “graphene provided a more favorable substrate for ZnO crystallization.
Response: We thank the Reviewer. The conclusion has been revised on page 7.
Reviewer 2
Overall comment: Bản thảo trình bày đầy đủ dữ liệu thực nghiệm và phần thảo luận rất thuyết phục. Tôi cho rằng bản thảo này có thể được chấp nhận xuất bản trên tạp chí Khoa học Trường Đại học Quy Nhơn sau khi chỉnh sửa đôi chút. 
We sincerely thank Reviewer for your comments. Change in the revised manuscript: 
Comment 1: Format
1. Lỗi ngắt cột/trang: Ngay sau dòng "...ZnO/graphene/g-C3N4" và trước tiêu đề "Synthesis of composites..." phải là tiếp tục cho phần introduction. Ở các trang khác cũng vậy.
2. Tóm tắt tiếng Việt vẫn còn vài chữ tiếng Anh, ví dụ: and.... Trang 7: Tài liệu tham khảo nên chuyển thành References để nhất quán sử dụng ngôn ngữ tiếng Anh cho toàn bài. 
3. Lỗi chính tả: rifapicin, nên chuyển thành rifampicin, "In particularly" -> Sửa thành "In particular".
4. Đề xuất thống nhất ký hiệu. Ở phần trên dùng ký hiệu '/' (ZnO/graphene), nhưng ở đây dùng ký hiệu 'X'. Nên thống nhất dùng một ký hiệu để tránh nhầm lẫn cho người đọc. Có thể đổi thành 'Synthesis of ZnO/X composites (X = graphene; g-C₃N₄; graphene/g-C₃N₄)' để nhất quán
Response: We thank the Reviewer. These typos have been correted and the manuscript has been re-checked carefully. 
Comment 2: Nội dung
1. Trong phần Introduction, graphene cũng có nguồn gốc từ graphite trong pin, đây sẽ là một điểm cực kỳ ấn tượng và nên được nhấn mạnh ngay trong đoạn giới thiệu. Tác giả có thể tham khảo chẳng hạn: “Notably, in this work, graphene was also synthesized from the graphite foil recovered from the spent batteries, further enhancing the sustainability of the process”.
Response: The authors genuinely thank the Reviewer for the comment. In this revision, the sentence: “Notably, in this work, graphene was also synthesized from the graphite foil recovered from the spent batteries, further enhancing the sustainability of the process” was added on page 2.
2. Experiment, đoạn tổng hợp composite, nên sửa lại câu hoàn chỉnh: graphene was synthesized from the graphite foil of the spent batteries through a modified Hummer’s method.
Response: We thank for the comment. The revised manuscript now includes the sentence “Graphene was synthesized from the graphite foil of the spent batteries through a modified Hummer’s method” on page 3.
3. Spent primary Zn-C batteries (Panasonic AA 1.5V ) were collected locally from Gia Lai province. Có phải tác giả muốn nói đến pin được thu thập từ hộ gia đình không? Tôi nghĩ là không cần nói đến một địa điểm cụ thể như tỉnh Gia Lai vì pin thường được tìm thấy ở mọi hộ gia đình.
Response: We appreciate the Reviewer's suggestion. We have considered that the spent Panasonic AA batterie is one of popular spent primary batteries in local . Therefore, we have deleted “were collected locally from Gia Lai province” on page 2. 
4. Phần results and discussions: việc giải thích “g-C₃N₄ tương tác mạnh với Zn²⁺” là suy đoán và chưa được chứng minh bằng số liệu trong đoạn này (XRD chỉ cho thấy kết quả, không chứng minh cơ chế). Do đó, cần thận trọng hơn khi kết luận, nên dùng từ "có thể" hoặc "phù hợp với giả thuyết".
Response: Change in the revised manuscript. The following content has been added to the revised manuscript on page 4:
“The XRD pattern analysis indicates that the graphene substrate can provides a substrate that facilitates or promotes the growth of well-crystallized ZnO, while g-C3N4 likely interacts more strongly with Zn2+,”
5. Câu “which becomes more pronounced upon ZnO crystallization, which Anshu Sharma et. al also observes.” bị lặp từ “which” và dùng từ “observes” không hợp với chủ ngữ số nhiều (et al.). Gợi ý sửa: “...which becomes more pronounced upon ZnO crystallization, as also observed by Anshu Sharma et al.”
Response: The following content has been revised on page 5:
“Moreover, the characteristic bands of CN heterocycles and C–N–C groups between 1250 and 1630 cm-¹ overlap into a broad band, which becomes more pronounced upon ZnO crystallization, as also observed by Anshu Sharma et al.12”
6. Đoạn văn thiếu giải thích cho các peak C-H và C-O trong mẫu ZG. Các bond này có phải là từ graphene.
Response: We thank for the comment. “graphene” has been added in the setence “The absorption peaks located at 1537 cm-¹ and 1200–906 cm-¹ can be assigned to C=C and C–O stretching of graphene, respectively.” on page 4. 
7. Thông tin chưa đầy đủ: Cần nêu rõ các peak đặc trưng của Zn-O trong mẫu ZN và ZGN có cường độ yếu, điều này phù hợp với nhận định từ XRD rằng ZnO trong các mẫu này kết tinh kém hoặc hàm lượng thấp. Có thể thêm một câu để nhấn mạnh sự tương quan này.
Response: We thank for the your comment. The following content has been added to the revised manuscript on page 4:
“Additionally, the Zn–O stretching vibrations appear weak at 468 cm⁻¹ (ZGN) and 492 cm⁻¹ (ZN), suggesting that ZnO is either poorly crystallized or present in a low amount. This observation is in good agreement with the XRD results.” 
8. Lỗi chính tả chấm phẩy: In the O 1s spectrum in Fig. 4c, three peaks are observed at 529.9. 531.2, and 532.0 eV can correspond to oxygen in the ZnO lattice (OX),
Response: We appreciate the Reviewer's recommendation. These typos have been correted.
9. Cần bổ sung biện luận cho kết quả trong các hình 3d, 4d, 5b-d.
Response: Thank the Reviewer for the comment. Discussion and interpretation of the results shown in Figures 3d, 4d, and 5b–d have been added to the revised manuscript on page 6.

Thank you very much once again for all the comments and suggestions. We hope that we have addressed the comments of Reviewer satisfactorily. We look forward to a positive evaluation from you.
Sincerely yours,
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