Dear Dr Džunuzović,


Thank You for the revision of our manuscript entitled: "Characterization of glycidyl methacrylate based magnetic nanocomposites". We are submitting corrected manuscript in which we carefully addressed the issues raised in the Referee 's comments. 

Please find enclosed below detailed Referee's comments followed by our answers (point by point). All the changes in the manuscript were marked red.

We appreciate all the comments and hope that the corrections made have improved our manuscript making it suitable for publication in Hemijska Industrija.

Sincerely yours,

Bojana Marković
Response to Reviewers’ comments:
Reviewer  A

        In the manuscript “Characterization of glycidyl methacrylate based
magnetic nanocomposites” by B.M. Marković et al, the organic-inorganic
composites consisting of macroporous crosslinked copolymer and commercial
Fe3O4 powder were synthesized by suspension copolymerization and
functionalized with diethylene triamine. The properties of magnetic
composites are compared with the properties of the pure macroporous
crosslinked copolymer. Various techniques including mercury porosimetry,
SEM, EDS, TEM, AFM, FTIR, XRD, TGA, and SQUID were used to characterize
synthesized samples. In my opinion, the manuscript should be published in
Hemijska industrija, but, prior to publications, some issues have to be
resolved. 

Q1. Authors stated in Abstract how the composites were prepared including
techniques used to characterize the synthesized samples. I suggest the brief
description of the major results in the Abstract.

A1. Following the Reviewer’s suggestion, the following sentences were added in Abstract: “The FTIR-ATR analysis of synthesized magnetic nanocomposites confirmed the presence of magnetite and successful amino-functionalization. Non-functionalized and amino-functionalized nanocomposites exhibit superparamagnetic behavior at 300 K, with a saturation magnetization of 5.0 emu/g and 2.9 emu/g, respectively. The TEM analysis of magnetic nanocomposite shows that the magnetic nanoparticles were homogeneously dispersed in the polymer matrix. It was demonstrated that incorporation of magnetic nanoparticles enhanced the thermal stability of magnetic nanocomposite in comparison to the initial non-magnetic macroporous copolymer.”

Q2. The XRD spectrum (Figure 2a) is of pure quality. Also, authors stated ”The
low-intensity peaks of Fe3O4 are slightly broadened implying the small
crystallite size. Indeed, the crystallite size calculated from the strongest
reflection of Fe3O4 (311) amounts 26.44 nm while the average value obtained
from all reflections is about 31.8 nm.” If this is correct, the
crystallite size calculated from (311) reflection should give the larger
number compared to the average value obtained from all reflections. The XRD
can be presented in supplement since Fe3O4 is commercial powder.

A2. Our statement: “The low-intensity peaks of Fe3O4 are slightly broadened implying the small crystallite size. Indeed, the crystallite size calculated from the strongest reflection of Fe3O4 (311) amounts 26.44 nm while the average value obtained from all reflections is about 31.8 nm.” is completely correct. However, the reviewer comment “The crystallite size calculated from (311) reflection should give the larger number compared to the average value obtained from all reflections.” is also true.  Namely, the calculation of crystallite size is based on FWHM (full width half maximum) parameters meaning broader reflections lower crystallites. Since (311) reflection is the strongest and also the finest one, it is expected that the calculations based on this peak gives higher value. Nevertheless, a careful look on XRD pattern signify that the only well-defined peak correspond to the strongest reflection. In that sense, we can claim that, although similar, the value of 26.44 nm is more precise than 31.8 nm.
 In order to avoid reader’s confusion, in revised Manuscript we changed upper sentence to: “The low-intensity peaks of Fe3O4 are slightly broadened implying the small crystallite size. Indeed, the crystallite size calculated from the strongest reflection of Fe3O4 (311) amounts 26.44 nm.”

Also,in order to avoid misunderstanding, we must emphasize that Figure 2 does not represent XRD patterns and the reflections of the commercial magnetite powder, but the reflections of magnetite incorporated in the magnetic nanocomposite sample (mPGMT) synthesized in this work. Thus, we consider that Figure 2 should be displayed as a part of the manuscript, not in the supplement.


Q3. Labeling of vibration bands discussed in the manuscript (Figure 2b) should
be of help to readers.

A3. The vibration bands discussed in the manuscript were labeled in Figure 2b.

Q4. Basically, there is a significant dispersion of data concerning the content
of the magnetic/inorganic component in composites. The residues in TGA were
found to be 9 and 8 wt.% for mPGMT and mPGMT-deta, respectively. The
saturation magnetizations were found to be 5.0 emu/g and 2.9 emu/g, for
mPGMT and mPGMT-deta, respectively. The content of Fe at the surface and in
the bulk for mPGMT and mPGMT-deta differ even more significantly. In my
opinion, the straightforward determination of the content of the inorganic
phase in a composite such as ICP measurements is must, and then TGA and
saturation magnetization results can be discussed accordingly.

А4. Related to comment on significant dispersion of data concerning the content of the magnetic/inorganic component in composite, it must be emphasized that the results obtained from applied individual methods (FTIR-ATR SEM-EDS,TGA, XRD, AFM, TEM and SQUID magnetometry) are complementary and not directly comparable due to different recording conditions and the specificity of the method itself. 
Regarding the comment that the content of Fe at the surface and in the bulk for mPGMT and mPGMT-deta differ even more significantly from TGA and magnetization measurements, we have to say that SEM/EDS in this study was not used for determination of the total amount of Fe in the sample. Namely, this technique was used to confirm the presence of all expected elements (C, O, N and Fe), as well as to obtain semi-quantitative data regarding elements distribution at specific locations within the area of interest (indicated as purple rectangles in Figures 4a and 4b), at a depth of 100–1000 nm from the surface.
TGA measurements were applied primarily in order to study thermal degradation of PGMT, mPGMT and mPGMT-deta, not for quantitative determination of magnetite from ash content by TGA. This would require application of standard methods (ASTM or ISO). The tests should be run from room temperature to high temperatures (800-1000°C) in an inert and reactive gas environment. Since it was not possible and following the Reviewer’s suggestion, we decided to perform acid digestion method and flame atomic absorption spectrometry (FAAS) in order to determine the Fe content in mPGMT sample. 

In order to avoid misinterpretation, the following sentence was erased: ( The residues of ca. 9 and 8 wt.% found for mPGMT and mPGMT-deta, respectively, agree with the magnetite content incorporated in these two samples.(
Thus, the following text was added in Experimental:

( For determination of Fe content, acid digestion method and flame atomic absorption spectrometry (FAAS) were performed. The sample mPGMT (50 mg) was dissolved in 1 ml of aqua regia and filled up to 10 ml with deionized water. The concentration of Fe was determined using flame atomic absorption spectrophotometer (FAAS PerkinElmer 3100 ZL).(
The sentence (the magnetite content in mPGMT is about 6 wt.%, respectively, which is approximately in line with the result obtained by TGA analysis.( was erased. Instead, the following sentence was added: (The comparison of the obtained saturation magnetization value for sample mPGMT with the magnetization of pure magnetite shows that the magnetite content in mPGMT is about 6 wt.% which is approximately in line with the magnetite content of 5.8 wt.% obtained by acid digestion and FAAS measurements(.
Reviewer B:

The manuscript has very well organized. 
The authors have provided a systematic, detailed overview of the synthesis
and characterization of magnetic and nonmagnetic macroporous copolymer
composites of GMA and trifunctional methacrylate monomer, trimethylol
propane trimethacrylate (TMPTMA).The magnetic sample (mPGMT) and its
non-magnetic analogue (PGMT) were synthesized by suspension
copolymerization.

Q1. The authors provided a detailed AFM analysis of PGMT, mPGMT and mPGMT-deta samples with relevant roughness parameters such as Ra, Rq, which showed that the surface of the PGMT sample is much rougher than the surface of the
magnetic samples of mPGMT and mPGMT-deta. However, it would be very useful
to give a more detailed explanation of the effect of amino functionalization
with diethylene triamine on the surface roughness on the basis of the
obtained Ra, Rq values.
A1. Following the Reviewer suggestion, we added a brief comments on the effect of amino functionalization with diethylene triamine on the surface roughness.
(In AFM images presented in Figure 6, the brightest area presents the highest point of the sample surface, while the dark regions indicate valleys or pores.(
(The introduction of amino groups by reaction of pendant epoxy groups in the GMA influenced the surface morphology of the mPGMT, as well as the roughness. According to the literature data, this could be ascribed to the creation of electrostatic forces among polymer chains, chains wrinkling, bending or compactness or variations of surface area [25].(
The following Reference was added:

(25. Vatanpour V, Esmaeili M,  Davood Abadi Farahani MH, Fouling reduction and retention increment of polyethersulfone nanofiltration membranes embedded by amine-functionalized multi-walled carbon nanotubes. J Membrane Sci. 2014; 466: 70-81(

Q2. SEM analysis showed that all samples have three-dimensional porous structure
composed of the clusters of congregated globules separated by channel like
cavities. The polymerization in the presence of magnetite causes a changed
morphology with flat and covered pore surface. However, AFM images obtained
at scan area 2 x 2 μm for each sample did not show significant differences,
especially pore structure. Why the authors chose such a small surface for
calculation of roughness parameters?
Is it possible to obtained AFM images and roughness parameters using larger
areas since the used AFM device has a scanner with the ability to scan 90
μm large areas?
A2. AFM characterization is a complex method in which the scan size is determined both by the AFM system and the sample itself. The samples studied in this work required special preparation technique during which a layer of fine particles  was put on adhesive tape. Such sample, consisting of many spherical particles which are "dusty" is basically very difficult to be characterized by AFM techniques. Therefore, it was only possible to obtain good quality AFM images at the scan size of 2 x 2 μm.

Editor comments:

Q1. In the whole text, “Trimethylol propane trimethacrylate” should be

changed to “Trimethylolpropane trimethacrylate”.
A1. Instead " Trimethylol propane trimethacrylate ", now stands " Trimethylolpropane trimethacrylate ".

Q2. Page 4, line 67-68, “Trimethylene propan trimethacrylate” should be
changed to “Trimethylolpropane trimethacrylate”.
A2. Instead " Trimethylene propan trimethacrylate ", now stands " Trimethylolpropane trimethacrylate ".

Q3. The potential application of the prepared samples should be briefly
discussed in the Results and Discussion.
A3. Following the editor’s suggestion, the following text was added in Results and discussion: 

(On the basis of our previous investigations [13, 37], the synthesized amino-functionalized magnetic macroporous copolymer composite mPGMT-deta could be effective for adsorption of water contaminants, like radionuclides, cations and oxyanions, etc. Relatively high surface area combined with the possibility of introduction of different functional groups by reaction with epoxide groups in GMA as well as easy separation of mPGMT-deta from metal solution by an external magnetic field makes this composite potentially attractive magnetic adsorbent.(
The following Reference was added:
(37. Marković BM, Janković DLj, Vukadinović AA, Ranđelović DV, Maksin DD, Spasojević VV, Nastasović AB. A novel macroporous polymer–inorganic nanocomposite as a sorbent for pertechnetate ions. RSC Adv. 2017; 7: 21412- 21421(

Q4. Page 6, line 109, “with a voltage of 120 kV” should be changed to
“with an acceleration voltage of 120 kV”.
A4. This was corrected in the revised text. Instead "with a voltage of 120 kV", now stands "with an acceleration voltage of 120 kV".
Q5. Page 16, line 285, “respectively,” should be deleted.
A5. The word “respectively,” was deleted.

Q6. Page 26, lines 503 and 511, “glicidilmetakrilat” and
“trimetilolpropantrimetakrilat” should be changed to
“glicidil-metakrilat” and “trimetilolpropan trimetakrilat”.
A6. Following the editor’s suggestion, these words were corrected.
