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Dear Ms. Charlotte Zhang, 
Thank you very much for your mail with regarding our manuscript entitled “Chemical Groups and Structural Characterization of Lignin via Before and After Chlorine Dioxide-mediated Degradation at Room Temperature”. (Manuscript Ref. No.: ijms-2064746). I am here with enclosing our replies to the issues raised by the reviewers. We have thoroughly reviewed the manuscript and made all necessary changes in accordance with the reviewers’ comments. Our changes are shown below, highlighted with the corresponding line numbers.
We appreciate the editor’s and reviewers’ careful reading and helpful comments, and we would be pleased if the manuscript would be judged acceptable for publication in IJMS.
Very Sincerely,
Lihong Hu

[bookmark: _Hlk122379101]Reply to the Reviewer 1: (ID: ijms-2064746)
Comments to the Author 
The submitted manuscript deals with the oxidative degradation of lignin by chlorine dioxide. Chlorine dioxide is a reagent that has been widely used for the bleaching of paper pulp, as well as a reagent for the analysis of pulps by oxidation of lignin and obtaining holocellulose. In this manuscript, the study of the oxidative degradation of lignin is proposed, but I do not quite understand what the purpose of this study is. Is it intended to obtain some relevant or interesting oxidation product? Such as vanillin, which is a product of the lignin oxidation, simple phenols with good reactivity? or just determine the reaction mechanism. In my opinion, the manuscript needs a lot of work to be published, and to define what its objectives are, and for that reason my recommendation is for a major revision. The title "Chemical groups and structural characterization of lignin via chlorine dioxide-mediated degradation at room temperature" suggests the structural lack of lignin, and from my point of view this is not accurate. Degradation by chlorine dioxide is not used for the characterization, but the products obtained from the oxidation are characterized and compared with the initial ones.   

[bookmark: _Hlk122334441][bookmark: _Hlk122298838][bookmark: _Hlk122360494][bookmark: _Hlk122381073] Reply: Thank you for your comments. In recent years, most lignin degradation methods require high temperature and high pressure reaction conditions, making the degradation of lignin under mild conditions extremely attractive. ClO2 is widely used for pulp bleaching because of its ability to degrade lignin at room temperature. But there are few studies on the oxidative degradation of directly isolated lignin with ClO2 and the subsequent modification and utilization of degradation products have also not been reported currently. Therefore, we used ClO2 to degrade the separated lignin and quantitatively studied the changes of chemical functional groups and the generation of substances before and after lignin degradation, which is a reference for further modification and utilization of degradation products. The results showed that ClO2 can degrade lignin well to produce quinones and muconic acid. Surprisingly, the reduction of degradation products with NaBH4 not only indirectly proved the production of quinones during degradation but also obtained lignin oligomers with high phenolic hydroxyl content, which can be used in the co-condensation reaction of phenolic resins, which also provides a reference for the modification and utilization of degradation products. In addition, our group has used the -COOH of this oligomer for grafting of N and P elements, which can increase the flame retardancy of phenolic resins. I have emphasized the meaning and purpose of work in the introduction of the revised manuscript (lines 57 to 59, lines 65 to 71, and lines 73 to 75). Moreover, the abstract and conclusions have also been revised in the revised manuscript. Finally, the title of the paper has been revised according to the reviewer comments.

