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Dear Dr. Radak,

Thank you very much for your recent e-mail. We also thank the reviewers for their comments on our work "Boron removal from aqueous solutions by a
polyethylenimine – epichlorohydrin resin" submitted for publication in the Journal of the Serbian Chemical Society. 

Below, we are sending you the response to the reviewers’ comments:

Reviewer A:

1) Authors should add the XPS spectrum, preferably before and after boron sorption.
The XPS spectra were added. In the XPS spectrum after the sorption a peak at 192 eV indicates the presence of boron in the sample. The binding energy of the peak could be assigned to the boron bonding with oxygen and nitrogen.

2) Authors should give FT-IR spectrum preferably before and after boron sorption.
It was not possible to pulverize the resin particles in order to obtain a pellet for a reliable FT-IR spectrum. A reflectance FT-IR spectrometer is, unfortunately, not available in our lab.  Therefore, FT-IR spectra were not obtained.

3) They should give the effect of other ions on boron adsorption and of course explain the behavior of resin in this medium.
The suggestion was commented in the Experimental and the Results and Discussion sections of the manuscript. We already performed preliminary rather qualitative sorption experiments in the presence of chloride- (NaCl) and sulfate (Na2SO4) ions showing that both of them considerably reduced the boron uptake. The uptake was lower in the case of sulfate ions most probably due to higher stereochemical hindrance and to charge effects.

Reviewer B:

1) Page 4 Line 108 - Given SEM images is shown the particle size so big. It will be better if could show the particles also in smaller size.

A second SEM image showing the particle size distribution was added.

2) Page 4 Results and Discussion - Expected chemical structure of resin must be given.
The expected chemical structure along with a plausible reaction scheme were introduced in the text. Arrows indicate the possible reaction sites with epichlorohydrine during the second step of the synthesis. An interaction example is also given in the same figure.

3) Authors should have explain why use epichlorohydrine. If the adsorption processes take place on quaternary amino groups so why epichlorohydrine is used?
Explanation was introduced in the text. Epichlorohydrine was mainly used during the second synthesis step as a cross-linker to transform a water soluble polyamine into an insoluble resin. The cross-linking also created additional quaternary amino-groups.

4) Page 17 Line 374 Reference 4 - Given link doesn't work. It should be fixed or removed from references.
We checked the link. It perfectly works. Probably there was a mistake in the copy/paste process (dot sign after pdf was included).

Reviewer C:

1) Line 14: …the boron removed….. Must be rewritten as …the boron removal…..
The expression was corrected.

2) Language fluency should be checked. For example line 92: ….The boron concentration in the solution…should be rewritten as ….The boron concentration of the solution…
The reviewer’s suggestion was taken into account.

3) Line 97: should be written as M is the mass of adsorbent in g and V is the volume of the solution in L.
The expression was modified.

4) Line 100: …a small volume of the liquid phase was removed…. The word “removed” seems as a wrong choice in terms of the whole meaning of the sentence. Author should revise this sentence.

The expression was improved.

5 Line 195-197: this sentence should be revised. (qm is the maximum sorption capacity….etc. ) 

The syntax of the sentence was improved.

6) Fig 4. Freundlich was written as Freudlich in the figure.
The figure was corrected.

7) An extra figure should be added that depict the interaction between tertiary amines or amine-groups of polyethylenimine - epichlorohydrin and Boron. Thus, one can clearly visualize the bonding or interaction between mentioned structures (atoms should be numbered in the mentioned figure)
Qualitative information from the XPS and in the absence of FT-IR spectra did not allow us to give a very plausible reaction scheme. It was assumed that the sorption was mainly due to electrostatic forces.

8) The conclusions should supported by the numeric data that summarize the work.
A few words were added in the Conclusions section.

9) Though the sorption capacity of polyethylenimine – epichlorohydrin resin has been shown through this work, it is already unclear that how to treat the resin in further steps. Author must explain this situation.
The leaching of boron and eventual regeneration of the resin was not investigated during this work. On the other hand, the same research group studied in the past the chromium leaching from the same resin (S. Sarri et al., J. Serb. Chem. Soc. 81 (2016) 1321). Although there are so far no regulatory levels provided by the E.P.A. (http://www.torrentlab.com/torrent/resources/resource/TCLP_Regulatory_Levels.pdf) for the disposal of the boron-loaded resin, its burning could be a more safe aspect of further treatment.

We hope that the revised text and our response to the reviewers’ comments will satisfy the publication requirement of the Journal of the Serbian Chemical Society.

Best regards

Prof. Dr. Panagiotis Misaelides
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