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Dear Dr. Radak,

Environmental Chemistry Sub Editor
Thank you for your letter regarding our paper "Photodegradation of selected pesticides: TiO2/polyaniline nanocomposites catalytic activity under simulated solar irradiation" (authors Marina J. Lazarević, Vesna N. Despotović, Daniela V. Šojić Merkulov, Nemanja D. Banić, Nina L. Finčur, Dragana D. Četojević-Simin, Mirjana I. Čomor and Biljana F. Abramović). The authors also wish to thank the reviewers for their comments and recommendations. Please find below the list of changes we have made according to the suggestions of the reviewers. The changes in the text are typed red bold. The line numbers refer to the uncorrected text.
Reviewer A:
Does the manuscript contain enough significant original material?

no

Is the manuscript clearly and concisely written?

no

Are the conclusions adequately supported by the data?

no

Does the manuscript give appropriate credit to related recent publications?

no

Are the references appropriate and free of important omissions?

no

Is the length of the manuscript appropriate? 

no

Does the manuscript need condensation or extension?

yes

Is the quality of the figures (including legends and axes labelling) satisfactory?

yes

Are the nomenclature and units in accordance with SI?

yes

Are the English grammar and syntax satisfactory?

yes

ADDITIONAL COMMENTS

1) My first suggestion to authors is to reconsider the title of the manuscript. Namely, only in Fig. 1 are shown results of photocatalytic activity of TIO2/PANI nanocomposites while the rest of Figures (2-6) described the results of the activities of bare TiO2 nanoparticles, only. 
We accepted the reviewer's suggestion and reconsidered the title of the manuscript and now it stands: "Photodegradation of selected pesticides: Photocatalytic activity of bare and PANI-modified TiO2 under simulated solar irradiation".
2) Taking previous suggestion into the account it is necessary to introduce some changes to the Introduction part of the manuscript and show what was already done on the topic of bare TiO2 nanoparticles, influence of ions on their photocatalytic activity, degradation efficacy toward studied herbicides under simulated solar light, etc.
As far as we know, there are no research papers on the topic of synthesized bare TiO2 toward studied herbicides under simulated solar light.

We introduced a sentence in the goal of manuscript at line 90: "Moreover, the most abundant ions which were identified in the water from river Danube were added to DDW in order to evaluate their influence."
3) It should be stated what is new in the application of this type of bare TiO2 nanoparticles for photocatalytic degradation of mentioned herbicides?
As we stated in Introduction, titanium dioxide is one of the most studied semiconductors used as photocatalyst for degradation of environmental pollutants. During 2008-2018 decade, more than 15,000 papers were published in the scientific journals visible by Scopus. 
The aim of this work was, as we stated in the last paragraphs of the Introduction, to investigate the photodegradation of selected pesticides (thiacloprid, clomazone, quinmerac, and sulcotrione) in aquatic systems, in doubly distilled and environmental waters, using simulated solar irradiation in the presence of bare TiO2, as well as TP nanocomposites. The major novelty regarding to investigate herbicides is application synthesized materials especially under simulated sunlight. To our knowledge, such type of catalysts has never been used for removal of thiacloprid and quinmerac. Besides, in the case of sulcotrione and clomazone these catalysts are used for the first time under simulated sunlight. Bare titanium dioxide showed the highest percentage of photodegradation and mineralization of sulcotrione and further investigations were related to sulcotrione. Mineralization and cytotoxicity of starting compound and intermediate species formed during the decomposition in double distilled water, as well as efficiency of removal from various environmental waters were studied. Content of ions present in river Danube was simulated in DDW and their influence was evaluated. Furthermore, influence of radical, hole, and electron scavengers also were examined. Different degradation pathway was established compared with the results obtained in our previous work with commercial TiO2 Degussa P25 under UV irradiation. Namely, in this work degradation mechanism of sulcotrione goes mainly via holes, but in our previous work degradation pathway goes in similar extend through (OH radicals (either bulk or surface) and holes. Also in the present work we examined which (OH radicals (bulk or surface) are mainly responsible for degradation. All mentioned investigations represent a novelty considering sulcotrione removal in the presence of bare TiO2 under simulated sunlight.
4) In the Results and Discussion part (line 155) should be clearly stated in which condition electron acceptor such as oxygen generate oxidative species.
We accepted the reviewer's suggestion and added discussion (Results and Discussion, line 156):

"…such as hydroxyl radicals and superoxide radical anions. The surface of TiO2 is generally good adsorber of oxygen which act as an electron scavenger, due to position of CB of TiO2 and potential of O2/
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 formation, while, in the case of TP nanocomposites polymer is hole scavenger. If bare TiO2 nanoparticles were used as photocatalyst, hole scavengers were organic pollutants (thiacloprid, clomazone, quinmerac, and sulcotrione) and excited electrons were used for formation of super oxide radical ions, hydrogen peroxide, and hydroxyl radicals.30 The photoinduced holes…".
We also added reference:

30. M. R. Hoffmann, S. T. Martin, W. Choi, D. W. Bahnemann, Chem. Rev. 95 (1995) 69 (https://doi.org/10.1021/cr00033a004)
5) Also, the statement in the first sentence of second paragraph: “The photocatlaytic activities of TP nanocomposites, in the ……….., enhance as the content of PANI in the nanocomposites increases, with a maximum value for TP-150 (13%).” is in contradiction with statement in the sentence in the same paragraph: “Additionally, in the case of TP-150,…….. due to the lowest content of PANI.”
We accepted the reviewer's suggestion and corrected sentence in second paragraph and now it stands: "The photocatalytic activities of TP nanocomposites, in the process of thiacloprid degradation, enhance as the content of PANI in the nanocomposite decreases, with a maximum value for TP-150 (13%)."
6) The activity of bare TiO2 nanoparticles is pronounced in the case of sulcotrione degradation, Fig. 1, and only pKa value of 3.13 for this system is reported as the probable main reason. Taking into account that this is only given explanation for such efficiency the question arise Is there any information on interactions of TiO2 nanoparticles with other herbicides from the point of their pKa values?
In regard of pKa value, for thiacloprid and clomazone it is not applicable. Quinmerac has pKa value of 4.31 and therefore we extended discussion.
At line 162 we added: "In the case of TP-50, TiO2 surface is hindered with positively charged PANI-emeraldine salt which probably causes repulsion of thiacloprid molecule (pKa value for thiacloprid is not applicable). As the content of PANI decreases and beside emeraldine salt, emeraldine base-like segments are also present, the interaction with thiacloprid is better. The highest efficiency of photocatalytic degradation of thiacloprid can be noticed in the presence of TP-150, where only branched oligomers are present."
At line 167 we added: "TP nanocomposites showed very similar activity in the case of photocatalytic degradation of clomazone. Slight better activity showed TP-50 probably due to electrostatic or hydrogen bonding between positively charged PANI-emeraldine salt (−NH●+−) and free electron pair on the nitrogen atom. The highest efficiency of photocatalytic degradation of quinmerac is noticed in the presence of TP-100. This may be also explained by electrostatic interaction of emeraldine salt with nitrogen atom and by protonation of emeraldine base-like segments. Furthermore, the surface of TiO2 is less hindered with PANI groups which enable interaction of carboxyl group with the OH groups on the surface of TiO2. While pKa value for clomazone also is not applicable, for quinmerac pKa value is 4.31. It means that at pH ~5 deprotonated form is mostly present in the suspension, wherein at this pH nanocomposites are protonated (pHpzc is 5.2), therefore there is attraction between anion of quinmerac and nanocomposites."
Text at lines 167-172 have been moved at line 160 and "However" have been changed with "In contrast to mentioned pesticides" in the sentence at line 172.
At line 178 we added: "It can be assumed that molecules of sulcotrione have better interaction with OH groups on the surface of TiO2 than with positively charged PANI-emeraldine salt. TP-150 showed slightly better activity than TP-50 and TP-100, due to smaller content of PANI, more available OH groups on the surface of TiO2, and the presence of only branched emeraldine oligomers."
7) The sentence in line 191: “Furthermore, mineralization of sulcotrione was slower than transformation of the initial substrate which can be explained ……” should be rewritten. It is not clear which initial substrate?
We accepted the reviewer's suggestion and rewrote the sentence in second paragraph at line 191 and now it stands: "Furthermore, mineralization was slower than removal of sulcotrione, which can be explained by the forming of organic intermediates during the photocatalytic process."

8) I do not see the link between the examination of the cytotoxicity of sulcotrione and their intermediates from one and the photocatalytic degradation processes presented in the rest of the manuscript on the other hand since the intermediates are unknown and conclusion made are superficial. Is it possible to discuss more deeply presented results?
We accepted the reviewer's suggestion and discussed more deeply presented results; therefore we added text at line 217 as follow: "The inhibition of cell growth was influenced by the parent compound (blank test of sulcotrione with ~5% growth inhibition, Fig. S1, Supplementary material) and the mixture of sulcotrione and its photocatalytic degradation intermediates (Fig. 2) after different irradiation times. In the case of cell line MRC-5, growth inhibition or stimulation is negligible for blank tests of sulcotrione and bare TiO2 and also for photodegradation mixtures of obtained intermediates is below 2%. The highest inhibition of cell growth for blank test of sulcotrione (~6%) was noticed in the case of Neuro-2a cell line. However, during irradiation less toxic intermediates were formed with stimulation or inhibition growth up to 2%. Bare TiO2 showed the highest toxicity, growth cell inhibition of ~9%, at the cell line H-4-II-E (blank test, Fig. S1, Supplementary material). At the same cell line blank test of sulcotrione showed growth inhibition of ~4%. Furthermore, photodegradated mixture in the presence of bare TiO2 showed only growth inhibition with maximum value of ~7% after 120 min of irradiation. At other irradiation times inhibition growth was less than 6% with minimum inhibition of ~1% after 60 min. In addition, toxicity was reduced, compared with blank tests, in the case of cell lines Neuro-2a and H-4-II-E, in the process of photocatalytic degradation of sulcotrione." 
Also in the line 215 we deleted "but they were below 11%".
At line 220 we modified sentence: "However, citotoxicity in all cases was substantially..."

9) Photocatalytic efficiency of bare TiO2 nanoparticles in real water is very low, Fig. 3, but on the other hand there is some activity in natural pH conditions, Fig. 4a, while at pH 8 again is negligible. Again, conclusions made are pretty general. It is obvious that pH influence reaction efficiency. What is new in these results/measurements?
We accepted the reviewer's suggestion and added text at line 253: "It is assumed that 
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, Ca2+, Sr2+, and Ba2+ ions decrease the efficiency of photocatalytic degradation of sulcotrione by decreasing the adsorption of substrate on the surface of catalyst.33,34 Moreover, 
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 can react with (OH radicals (reaction 1) thus decreasing the efficiency of removal. Another reason for negligible photocatalytic degradation, in the case of adding 
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 and also Ca2+ is pH value ~8 at which there is repulsion between deprotonated both bare TiO2 and sulcotrione.
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At line 255 we also added: "According to Wu et al.35 humic acid can promote the generation of (OH radicals which increases efficiency of sulcotrione removal."
We deleted sentence at line 261−263: "However, 
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, Sr2+ and Ba2+ ions cause inhibition without adjusting pH (Fig. 4a) wherein this effect is probably due to adsorption of these ions on the surface of catalyst.33-35" and references 33-55.
We also added new references:

33. M. Abdullah, G. K.-C. Low, R. W. Matthews, J. Phys. Chem. 94 (1990) 6820 (http://dx.doi.org/10.1021/j100380a051)

34. X. Z. Li, C. M. Fan, Y. P. Sun, Chemosphere 48 (2002) 453 (http://dx.doi.org/10.1016/S0045-6535(02)00135-2)

35. W. Wu, G. Shan, Q. Xiang, Y. Zhang, S. Yi, L. Zhu, Water Res. 122 (2017) 78 (http://dx.doi.org/10.1016/j.watres.2017.05.010)

10) Please define difference of sulcotrione degradation path in the presence of TiO2 nanoparticles and in the presence of Degussa TiO2 nanoparticles from your previous work. From that point of view it is not a clear the necessity of the experiments whose results are described in Figure 5.
As it stated in the section Effect of (OH scavengers and holes, the difference between our previous work with Degussa P25 and the present work is that with Degussa P25 degradation pathway goes in similar extend through (OH radicals (either bulk or surface) and holes, but in this work it goes mainly through holes. Also in the present work we examined which (OH radicals (bulk or surface) are mainly responsible for degradation. In addition, TiO2 bare is synthesized, while Degussa P25 is commercial catalyst. 
We added part of the sentence at row 277: "… in removal of sulcotrione in the presence of TP-150 under UV irradiation.25"
Also, we omitted references which related to our previous works because they are not necessary and create confusion.
11) Explanation of results shown in Fig. 6 is descriptive with reference on your previous work. Due to that please explain additionally what was the difference among applied samples (TiO2 also?) and something more about possible interaction between electrons and bromate anions. 
The difference between the present work and our previous work is in: 1) different substrate, sulcotrione vs. clomazone; 2) type of catalyst, synthesized catalyst, bare TiO2 vs. commercial Degussa P25; 3) sourse of irradiation, simulated sunlight vs. UV light. 
We accepted the reviewer's suggestion and added text at line 312 about interaction between electrons and bromate anions: "Besides, electrons can reduce bromate ions, leading to formation of reactive oxidizing radicals such as 
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 and HOBr (reactions 2 and 3), thereby increasing the efficiency of sulcotrione degradation.40

[image: image9.wmf]-

3

BrO

 + 2H+ + e− → 
[image: image10.wmf]·

2

BrO

 + H2O
(2)


[image: image11.wmf]-

3

BrO

 + 6H+ + 6e− → [
[image: image12.wmf]-

2

BrO

, HOBr] → Br− + 3H2O
(3)"
We also added reference:
40. M. M. Haque, M. Muneer, D. W. Bahnemann, Environ. Sci. Technol. 40 (2006) 4765 (http://dx.doi.org/10.1021/es060051h)
REPORT: 
Different measurements are shown in this manuscript, but the conclusions made are to general. Manuscript is written in descriptive manner. Before considering possibility of publishing some changes should be made.
In my opinion, this manuscript should: be published after major revision and additional review
If manuscript is suitable for publishing, referees recommendation: Original scientific paper
------------------------------------------------------------------------------------------------------------

Reviewer B:
Does the manuscript contain enough significant origina material?

yes
Is the manuscript clearly and concisely written?

yes
Are the conclusions adequately supported by the data?

yes
Does the manuscript give appropriate credit to related recent publications?

yes
Are the references appropriate and free of important omissions?

yes
Is the length of the manuscript appropriate? 

yes
Does the manuscript need condensation or extension?

no
Is the quality of the figures (including legends and axes labelling) satisfactory?

yes
Are the nomenclature and units in accordance with SI?

yes
Are the English grammar and syntax satisfactory?

yes
ADDITIONAL COMMENTS 

In my opinion, the manuscript can be accepted for publication after minor corrections.
Comment 1. The sample TP-150 has the lowest content of PANI. Taking into account the performance (Fig.1) the statement below should be corrected. “The photocatalytic activities of TP nanocomposites, in the process of thiacloprid degradation, enhance as the content of PANI in the nanocomposite increases, with a maximum value for TP-150 (13%).”
We accepted the reviewer's suggestion and corrected sentence in second paragraph and now it stands: "The photocatalytic activities of TP nanocomposites, in the process of thiacloprid degradation, enhance as the content of PANI in the nanocomposite decreases, with a maximum value for TP-150 (13%)."

Comment 2. TOC measurements are commented but results were not presented (eg. as Fig. 2). Please include the relevant figure or table.
We accepted the reviewer's suggestion and added results of TOC measurements in Table S2, Supplementary material. 
Comment 3. Please revise the statement “It is well known that the composition of environmental waters can influence the photocatalytical behaviour of pesticides.” since the pesticide is not a photocatalyst and do not have photocatalytic behavior. The term “photocatalytic degradation” could be more appropriate.
We accepted the reviewer's suggestion and revised the sentence and now it stands: "It is well known that the composition of environmental waters can influence the efficiency of photocatalytic degradation of pesticides."

Comment 4. “Therefore” (line 292) should be omitted.
We accepted the reviewer's suggestion and omitted "Therefore" in line 292
Comment 5. In the Discussion it is demonstrated that the addition of H2O2 as electron acceptor decreases the photocatalytic activity (Fig. 6a) In the conclusion it is stated “Also, addition of electron acceptor H2O2 decreased and KBrO3 improved the efficiency of sulcotrione photocatalytic degradation compared with the system without these electron acceptors.” Please correct the conclusion accordingly.
We accepted the reviewer's suggestion and rephrased the sentence in the conclusion, and now it stands: "Also, addition of H2O2 as electron acceptor decreased, while addition of KBrO3 increased efficiency of sulcotrione removal." 
REPORT:
In my opinion, the manuscript can be accepted for publication after minor corrections.
In my opinion, this manuscript should: be published after language correction by the author(s) 

We greatly appreciate the all comments made by the reviewers and hope that after this revision the manuscript will meet the criteria for publication in your journal.

Sincerely yours,

Prof. Daniela Šojić Merkulov
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