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Dear Editor of Journal of Serbian Chemical Society

Thank you very much for your kind suggestions which have been made to improve our manuscript “Efficient removal of malachite green from aqueous solution by adsorption on carbon nanotubes modified with ZnFe2O4 nanoparticles" (7700). Please find the electronic version of the revised manuscript. All changes are made highlighted. Responses to reviewers’ comments are listed in below:
Reviewer 1:
Abstract

Page 1, line 13: removal instead of removing

Page 1, line 18: amount of adsorbent instead of amount of adsorption

Page 1, line 19: the initial concentration of MG
All of them were corrected as suggested.

Introduction

Introduction section is well written.

Page 2, line 39: Removal of dyes instead of removing dyes

Page 2, lines 47-48: „MG  is potentially  carcinogenic,  mutagenic, teratogenic,  and  toxic  and  thus....“  insted of „MG  can potentially  cause  carcinogenesis,  mutagenesis,  teratogenicity, and 

toxicities  and  thus....“  

Page 2, line 51: Please correct: ~275e520 mg kg-1
All of them were corrected as suggested.
Page 3, line 60: decorating is not correct word. Modification may be more appropriate. Please correct this term throughout the whole manuscript.

The whole manuscript was checked and corrected, as suggested.
The last paragraph in the Introduction section is not clear. The authors need to point that in their manuscript multiwall carbon nanotubes modified with spinel zinc ferrite nanoparticles (ZnFe2O4/MWCNTs) was synthesized.

This paragraph was rewritten, as suggested.

Experimental

Page 3, line 81: „with  λ  25“ is not clear

This is right. The “ λ 25 shimadzo ” was corrected as “Perkin Elmer (Lambda 25)”.

Page 5, lines 123-124 „...all experiments were done in triplicate“ instead of  „...all  were  repeated  3  times“. 

Page 5, Lines 138-138: part of the sentence „...a range of dye solutions  within  the  range  of...“ is not clear.

All of them were corrected as suggested
Results and discussion section

Page 6, line 147: Characterization of nanocomposite instead of Characterization

Page 6, line 149: „..check  presence of...“ instead of  „..check  the  synthesis..“
 All of them were corrected as suggested
Page 6, lines 153-157: last sentence describing results of FTIR analysis is not clear. The authors need to describe why peak at near 530 cm-1 in spectra (a) disappeared.

According to your comment, we evaluated numerous articles. All papers have pointed out that, the existence of the characteristic peaks at 1640 and 1382 cm−1 correspond to C=O and C–O stretching, respectively. The two weak peaks at 2935 and 2840 cm−1 correspond to the –CH stretching mode and a broad band peak at 3440 cm−1 are direct evidence to verify the formation of the carboxylate groups onto the external surface of MWCNTs. compared with the spectrum of ZnFe2O4/MWCNTs (curve b), we found that the peak around 620 and1153 cm-1, which are assigned to the deformation of different types of C-H bonds and formation of COOH groups, shifted to a higher wavenumber. This observation indicates the bonding of ZnFe2O4 to C-O-H groups on the surface of MWCNTs.[Hirsch, A. (2002). Functionalization of single-walled carbon nanotubes. Angew Chem Int Ed, 41, 1853-1859].[H. Fayazfar, A. Afshar, A.Dolati, Controlled Growth of Well-Aligned Carbon Nanotubes, Electrochemical Modification and Electrodeposition of Multiple Shapes of Gold Nanostructures, Materials Sciences and Applications, 2013, 4, 667-678].
This explanation and references were added to characterization section.
Page 7, lines 162-168: Discussion of XRD results is not clear. The authors stated: „The peak at (0 0 2) confirms that some pure MWCNTs still exist after the surface modification step.“ How they concluded this? They need to add XRD pattern of pure MWCNT in Fig. 2. Also SEM image of pure MWCNT should be added in the manuscript.
According to your suggestion, the XRD and SEM images of pure MWCNT were taken and shown in Fig. 2 and Fig. 3(A).The XRD pattern of pure MWCNTs show obvious peak at 2θ of 24°, which correspond to the (0 0 2) plane of MWCNTs. The presence of six diffraction peaks at 2θ of 30◦, 35.65◦, 39.25◦, 43◦, 56◦ and 57◦ with reflection planes at (2 2 0), (3 1 1), (2 2 2), (4 0 0), (4 2 2) and (5 1 1), respectively, confirm the formation of a spinel structure of ZnFe2O4.24 The XRD result indicates that the nanocomposites contained MWCNTs and ZnFe2O4 nanoparticles. In order to get information about surface morphologies of MWCNTs before and after the decorating process, SEM images were taken. As shown in Fig. 3 A, pure MWCNTs have almost homogeneous structures with smooth surface. However, ZnFe2O4 nanoparticles are well distributed on the surface of MWCNTs, producing no change in the morphology of the Multi-walled carbon nanotubes but only decorating it (Fig. 3 B). This explanation has been added to the revised manuscript as your suggestion.
Page 8, before subsection “Effect of pH“, subsection „Adsorption of MG by ZnFe2O4/MWCNTs“should be added. 

Adsorption of MG by ZnFe2O4/MWCNTs was explained completely in the subsection “MG adsorption experiments” so to avoid future volume of the manuscript (limited to 15 pages), this subsection was not embedded in the “RESULTS AND DISCUSSION” as usual.

Please use mg or g throughout of manuscript.

That is right. The whole manuscript was checked and “mg” was changed to “g”.
Page 9, line 228: „Effect of the initial MG concentrations“instead of „Adsorption isotherms“

It was corrected as your suggestion.
Discussion of all subsections describing adsorption of MG by nanocomposite is poor. The authors need to compare their results with the results in the literature. The subsections: Effect of pH, Effect of the amount of adsorbent on removal efficiency, Effect of contact time and, Effect of the MG initial concentrations need to be rewritten.

 All above subsections were rewritten and the results of equilibrium, adsorption kinetic and thermodynamic were compared to previous articles as suggested.
Fig 4, need to be corrected. Curve describing isotherm usually starts from

zero.

This is right. Fig 4 was corrected as the effect of MG concentration on dye adsorption capacity of the ZnFe2O4/MWCNTs. The Langmuir and the Freundlich models were used to define the adsorption properties of the modified nanoparticles and the results are summarized in Table II. To avoid a significant volume of the manuscript the graphs of isotherms are not embedded in the manuscript as usual.
Conclusion

This section need to be more clear. I would suggest to move Table 4 in subsection „Effect of the initial MG concentrations“. They need to comment these literature data with obtained capacity of MG adsorbed by their composite. 
Conclusion section was revised and some information and findings were added to it. Table 4 was moved to subsection "Effect of the initial MG concentrations” as suggested. 
Reviewer 2:
1. Authors adopted second order kinetics for dye adsorption A+A+ads. Explanation should be given why two molecules of dye must be absorbed in a single step? 
In this study, Adsorption kinetics of the process was found to follow a pseudo-second order kinetic model. According to your comment, we evaluated numerous articles. In order to investigate the mechanism of sorption and potential rate controlling steps such as mass transport and chemical reaction processes, kinetic models including the pseudo-first order equation and the pseudo second order equation  have been used to test experimental data. 

The pseudo-second order equation may be applied for chemisorption processes. On the other hand chemisorptions processes could be rate limiting in the sorption step in this model. The pseudo second order indeed is with respect to the availability of adsorption sites on the surface of adsorbent rather than adsorbate concentration in bulk solution.
In recent years, a pseudo-second-order rate expression has been widely applied to the adsorption of pollutants from aqueous solutions onto adsorbents.[Journal of Hazardous Materials B136 (2006) 681–689] [Process Biochemistry 34 (1999) 451–465].For example, The kinetics of sorption of removal of  malachite green on Copper sulfide nanorods loaded on activated carbon[Ultrasonics Sonochemistry Volume 40, Part A, January 2018, Pages 373-382], lead ions using multi-walled carbon nanotubes [Journal Of Nanostructure in Chemistry 2013, 3:55], methylene blue dye (MB)  on MWCNTs/Mn0.8Zn0.2Fe2O nano-composite[Journal of Magnetism and Magnetic Materials

HYPERLINK "https://www.sciencedirect.com/science/journal/03048853/407/supp/C" \o "Go to table of contents for this volume/issue"Volume 407, 1 June 2016, Pages 175-181], Victoria Blue on fly ash, copper(II) on peat and bottom ash, bicarbonate-treated peanut hulls (PHC) and activated carbon (GAC), of nickel(II) on wollastonite, of chromium(VI) on Bi2O3, of cadmium(II) on beech and reed leaves, of lead(II) on cypress leaves and bottom ash were analyzed on the basis of the pseudo-second order rate mechanism. For all of the systems studied, chemical reaction seems significant in the rate-controlling step and the pseudo-second order chemical reaction kinetics provide the best correlation of the experimental data. [Process Biochemistry 34 (1999) 451–465]

In some published papers in which PSO (pseudo-second-order) was suggested to well represent the kinetic data, authors directly concluded that adsorption occurs due to “chemical sorption or chemisorption involving valency forces”, without speciﬁc identiﬁcation of such chemical interaction. Some other papers suggested PSO to well ﬁt the kinetic data without giving the impact of this ﬁtness and they believe that PSO represent both chemical and physical adsorption in equal terms.[Desalination and water treatment 44 (2012) 128–141].
Discussing theoretical models of sorption kinetics (PSO, PFO and Elovich equations), Plazinski et al. stated that “surface reaction” term may not necessarily mean the actual chemical reaction occurring on the adsorbent surface involving the formation of chemical bonds. Interactions of physical nature (van der Waals’ forces, for instance) may also play a role [a review, Adv. Colloid Interface Sci., 152 (2009) 2–13]. In other words, they suggest that physical and chemical processes can be represented by PFO and PSO models.

Also, Azizian demonstrated mathematically that observed adsorption rate constants of PFO and PSO are not intrinsic. Instead, both are dependent on adsorption and desorption rate constants and are functions of adsorbate initial concentration. This indicates reversibility character of the adsorption process which is valid for both chemical and physical processes.[J. Colloid. Interface Sci., 276 (2004) 47–52]
2. Authors prefer second order adsorption to first order adsorption kinetics, based on linear plots for both kinetics but with different number of experimental points. Is it possible that correlation coefficients could be different comparing the same number of experiments? 

The effect of contact time on the adsorption efficiency was studied at different times (5, 10, 20, 40 and 60 minutes). The results clearly indicate that the adsorption shows a rapid increase at first, and then continues to increase at relatively lower speed overtime, and after about 60 min, the total dye content of the sample was adsorbed. In the majority of studies about adsorption kinetics, the experimental values for y(1) = log[qe - q], and y(2) = t/q, are plotted at times t1, t2,...,t N by using, in the case of y(1), the experimental result for qe, denoted by qe;exp. Next, the two sets of points are refined by performing a linear two-parameter fit of the functions 
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 In these adjustments, the slopes and intercepts of the fitting line with the vertical axis t = 0 are determined, which provides a `calculated' value for qe (denoted by qe;cal), and regressed values for k1 and k2, and the accuracies of fit (correlation coefficient r2) are computed. In each case, the value of qe;cal is compared with the experimental one, qe;exp. So in the K2 plots of t=q(t)
vs. t, the points at equilibrium are naturally well aligned because t/q ≃ t/qe when q ≃ qe. But in the case of K1, when q approaches qe, the value of (qe - q) becomes smaller and smaller. The adjustment was limited to t = 60 min because the value of ln[qe - q(t)] cannot be computed for this point.
However, second order model exhibited a very good agreement between the predicted and the experimental data, furthermore the calculated value of qe is close to the experimental value of qe.

3. In calculating entropy and enthalpy changes for absorption, some doubtful data are obtained. It is hardly to believe that transfer of dye from highly disordered states in solution to more ordered and localized states on absorbent surface is positive. I may only assume that different standard states are adopted in calculating equilibrium constant for adsorption…

Similar findings have been reported for the adsorption of malachite green in previously reports. In this study change in entropy was positive, indicating the entropy of the system increased during the adsorption and also point to endothermic nature of the adsorption of MG. the positive values of ΔS° reflect an increase in disorder during the adsorption of MG onto the modified nanoparticles. Adsorption of MG molecule itself on adsorbent causes more order but in addition, during adsorption the hydrating water is librated and becomes mobile in aqueous phase which increases disorder. ΔS° also was positive, suggesting that  there was increase in the randomness at the solid-liquid interface during the adsorption of MG, the randomness at the solid-liquid interface could result from  the higher translational entropy acquired  by the displaced water molecules as compared to that lost as a result of dye uptake. However, it should also be noted that the entropy of the universe (including the system and the surroundings) might increase because the adsorption reaction was not an isolated process. The negative values of ΔG° demonstrated that adsorption process was a spontaneous process, and the decrease of ΔG° values with the increase of temperature indicated that the adsorption became more spontaneous at higher temperatures. The present findings were in good agreement with the earlier reports for the adsorption of malachite green on almond gum and chitosan beads. [International Journal of Biological Macromolecules 105 (2017) 56–65]

[ Journal of Hazardous Materials Volume 154, Issues 1–3, 15 June 2008, Pages 254-261]
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