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Detailed responses to Reviewer’s comments/suggestions
The authors thanked the Reviewers/Editor for their constructive comments/criticisms/suggestions in improving the scientific quality, content, and readability of the submission. Their time and efforts are truly appreciated by the authors. It is hoped that the revision and amendments according to the referees’ inputs merit the submission to the high standard demanded by the journal.
Please find below the detailed responses to the peer-review points as per highlighted by the reviewer.

	Reviewer A

	No.
	Line
	Comments/Suggetions
	Authors’ response

	
	
	The authors of the manuscript, quoted from the file I received, are: SYED MOHAMMAD DANIEL SYED MOHAMED, M. SUFFIAN M. ANNUAR, THORSTEN HEIDELBERG, NOR FAEZAH ANSARI and NOR HIDAYAH ISMAIL. 

I think there is some mistake in the names of the authors. Please, check the names.
	The authors’ names and order have been checked for correctness in the revised manuscript.

	1.
	73
	It is written: “The monomer content of the mcl-PHA was determined by gas chromatography.”
Please, explain how you did it? It is not possible to determine the structure, i.e. the types of monomers of the mcl-PHA by GC, if I understood well what you wrote. Have you done some hydrolysis prior GC?
	Methanolysis was carried out prior to GC. The method used is cited accordingly and the details was added to the revised manuscript under Method  Monomer composition of mcl-PHA. (see page 3 - 4)

	2.
	88
	It is written: “Successful grafting was indicated by the increase in the mass of precipitated product over the initial mass of mcl-PHA used.”
Did you calculate graft yield from these data - mass of mcl-PHA before grafting and mass of grafted copolymer? Are the data given in the Table I calculated in that way? Please, explain better.
	Graft yield was calculated from  mass of mcl-PHA before grafting and mass of grafted copolymer, as per queried by Reviewer A. The yield data given in Table I was calculated as such. The calculation method used is established in literatures. The corresponding literatures are cited accordingly in the revised manuscript, and the calculation equation was added to the text. (see page 4)

	3.
	131
	It is written: “Copolymers were prepared from incubation of 50 g L-1 mcl-PHA and 0.14 M GDD in acetone at varying concentrations of BPO”.
First, I suggest not to use M for molarity, but mol dm-3 or mol L-3. This should follow through the all text. 
Further, this information should be given in the Experimental part, not in the Results and discussion (several times, with no need).
	All molar concentrations have been converted to mol dm-3 in the revised manuscript.
In the revised manuscript, the specific information as per commented by Reviewer A has been given in Experimental part only, and removed from repetition in the Results and Discussion part.

	4.
	155
	What is “bottom” in the Fig. 2? Is that a mistake? Also, what is DCM in the spectrum, if you recorded it in CDCl3?
	It was a mistake. It has been removed from the revised manuscript.
The mislabeled ‘DCM’ has also been removed from the revised manuscript.

	5.
	237
	It is written: “High frequency of crosslinking, due to the divalent structure of GDD, leads to a gel, which is insoluble in solvents applied for recovery and purification in this study. However, some of the grafted mcl-PHA copolymer could be dissolved and subsequently investigated for NMR studies, as reported earlier. This small portion of the copolymer is expected to contain a considerable amount of (partially) hydrolysed GDD, which lowers the cross-linking, thereby providing a soluble copolymer of lower molecular weight.”
How this can be related with the statement from the Experimental part (line 87): “before adding methanol to allow precipitation of the product and separate the non-grafted GDD and homo-polymerized GDD monomers at the same time”. It seems contradictory? Please, explain better.
	During separation step, the polymer and grafted copolymer precipitated in methanol with the exception of non-grafted GDD monomer and homo-polymerized GDD oligomers. However, in other organic solvent such as acetone, chloroform and dichloromethane, heavily-crosslinked copolymer viz. gel, is not soluble, while  low molecular weight grafted copolymer i.e. not extensively crosslinked, is partially soluble. It is the latter that allows for structural authentication of the gel. The explanation regarding this aspect is added under 1H NMR subsection in the revised manuscript. (page 8, paragraph 3)
The Experimental part concerning the same aspect has been revised for better clarity. (see page 4, subsection Preparation of PHA-g-GDD copolymers)

	6.
	-
	In the text states that: “A detailed mechanism scheme provides significant improvement to previous literature.” 
I do not understand well what is exactly your step forward regarding the reaction mechanism, and how you can support it with your experimental data (NMR, IR spectra, etc.). Please, explain better.
	Based on findings from 1H -, 13C-NMR, and IR spectra, the proposed mechanism attempts to incorporate all possible configurations of the likely outcomes from the reaction between mcl-PHA and GDD monomers as catalyzed by BPO initiator.  

	7.
	-
	Why you did not do 13C NMR spectroscopy or some of 2D techniques? They will probably help to connect better the mechanism of polymerization and the structure of copolymer. I strongly suggest doing some of those techniques.
	The authors had performed solid-state 13C-NMR authentication alongside 1H NMR, since major fraction of the product i.e. gel is virtually insoluble in any organic solvent. However, the signal resolution was poor with several combined peaks especially related to aliphatic components of both mcl-PHA and GDD. Nevertheless, we have included the 13C-NMR spectrum in supplementary material as part of the  structural authentication data, together with elaboration. (see page 4 - 5 in Supplementary Materials)


	Reviewer B

	No.
	Line
	Comment
	Action

	1.
	16
	Benzoyl peroxide is an initiator. Not necessary to say “micro-initiator”. It is enough to say “initiator”.
	All the terms have been amended to initiator in the revised manuscript, as per suggested by Reviewer B.

	2.
	43
	The Authors say “The grafting processes can be carried out in several ways, including chemical, radiation, and plasma discharge methods6,7” The Authors should add one more reference shown below: (2012) Materials Science and Engineering C 32, 637-647. DOI: 10.1016/j.msec.2012.01.021.
	Citation has been included in the revised manuscript, as per suggested by Reviewer B. (see page 2)

	3.
	-
	They give very detailed mechanism. This reaction mechanism should be simplified in order to be understood. They can give a growing macro radical and then it attacks onto the tertiary carbon and double bonds on the PHA chain (Macromol. Biosci. 2001, 1, 348–354).
	In the revised manuscript, the figures on mechanism have been simplified with improved legend for clarity, as per suggested by Reviewer B. (see page 9 - 10)

	4.
	-
	The “R” group on the GDD needs to be described.
	In the revised manuscript, the legend describing R group has been included in Figure 4, as per suggested by Reviewer B. (see page 9)

	5.
	-
	In the reaction mechanisms the poly GDD should be shown: -(CH2-CH-)- with glycidyl side chain grafted onto PHA.
	Based on spectral authentication data from the study, and given what is possible with the chemistry of GDD, glycidyl side chain is deemed as not a feasible configuration within the component, hence was excluded from the proposed mechanism.
Nevertheless, the authors kindly thanked Reviewer B for the suggestion.

	6.
	237
	It should be high “degree of crosslinking” instead High frequency of crosslinking.
	In the revised manuscript, all associated terms have been converted to degree, as per suggested by Reviewer B.

	7.
	-
	How do the authors obtain PHA with double bond?
	The double bond configuration in PHA is  elaborated under the subsection Mechanism of mcl-PHA grafting with GDD, Figure 3. (see page 9)

	8.
	-
	I think the information in the supporting Information should be added into the main manuscript. The supporting information is not necessary.
	The inclusion of Supporting Information (Supplementary Materials) arises from the necessity to conform to page numbers limit as well as figures count limit imposed by the journal requirement. However, some components have been transferred to the main text in the revised manuscript, as per suggested by Reviewer B. Meanwhile, the supplementary material is still deemed as necessary for the benefit of the readers.

	9.
	-
	In a Table, the authors shows grafting conditions, porosity of the obtained polymers and results. How do they calculate the grafting percentage? While very high grafting percentage, swelling degree is very low. This needs to be clarified.
	The method used to calculate grafting percentage is established in several literatures. They are cited accordingly and the calculation equation was included in the revised manuscript. (see page 4, eq. 1)
The explanation on the behaviour of swelling degree is explained under the subsection  Thermal properties of PHA-g-GDD copolymer, paragraph 3:

“…increase in initial concentration of BPO and incubation temperature may have contributed to more extensive grafting…” (see page 13, paragraph 3)

	10.
	-
	The thermal properties of poly GDD is needed to say the increase in Tm of graft copolymer.
	With due respect to the comment of Reviewer B concerning this aspect, poly GDD analysis was  excluded since the focus of the investigation is on the modification of mcl-PHA, with GDD monomer as sole modifier, against neat PHA.

	11.
	-
	After grafting reaction, they should show crosslinked product.
	In the revised manuscript, the updated structure of the  proposed cross-linked product is included in the Supplementary Material. (see page 4 Supplementary Materials)


— End of Responses—

