Dear, 

We would like first of all to thank you for time and effort, and for taken into consideration and reviewed the manuscript, and would like to thank the reviewer for his thoughtful review of the manuscript. The reviewer remarks have been acknowledged. We have now explained the model for determining the mechanisms of swelling which was occurring during the initial phase of swelling. We also corrected the Figures  4 and 5. We respond below in detail to each of the reviewer comments.
Reviewer: 

1. Figures 4 and 5 present the swelling degree as a function of time and presumably the best model predictions by using the Eq. (1). However, the Eq. (1) predicts the fractional sorption F. So the model swelling degree was calculated from predicted values of F by the Eq. (1) and presumably multiplying F by the experimental equilibrium swelling degree. Please add an explanation and add an example in the Supplementary material (how one set of data was fitted and how model predictions of swelling degrees were calculated).
Response: Figures 4 and 5 present the swelling degree as a function of time. Symbols in Figures 4 and 5 are connected with a smoothed line (softer origin, function B-spline) without any modeling. The present model by equation 1 was not used to predict the equilibrium swelling degree, but for determination of the mechanism of solvent diffusion within the polymer matrix for the initial stage of swelling degree (the model is valid only up to 60% of the swelling process of hydrogels, 
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 is applied to the initial stages of swelling and the plot of ln F vs. ln t yields straight lines up to almost a 60% increase in the mass of the hydrogel. Model is demonstrated in the following papers: 1. Bajpai SK. Swelling–deswelling behavior of poly(acrylamide‐co‐maleic acid) hydrogels. J Appl Polym Sci. 2001; 80: 2782-2789, 2. Torres-Lugo M, Peppas NA. Molecular Design and in Vitro Studies of Novel pH-Sensitive Hydrogels for the Oral Delivery of Calcitonin. Macromolecules. 1999; 32: 6646-6651. Second references are now added to the text and following text about the model was corrected in the following manner:
“For thin plate geometry, the equation 1 applies for only up to 60% of the hydrogel swelling process (0<Mt/Me<0.6), whereas the logarithmic form of this equation is:”

Based on the logarithmic equation, 
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 equation 2, the values of the diffusion exponent n and constant k were calculated from the slope and intercept of the fitted linear line. The calculation of the constant k and the diffusion exponent n based on equation 2 is given below.
	pH 4 and  25 oC , hydrogel 40/60/2, showed example below

	Me
	Mt
	t (min)
	Mt/Me
	ln Mt/Me
	ln t

	34,22055
	2,44862
	15
	0,071554
	-2,6373
	2,70805

	34,22055
	5,01504
	30
	0,146551
	-1,92038
	3,401197

	34,22055
	6,95489
	45
	0,203237
	-1,59338
	3,806662

	34,22055
	9,17794
	60
	0,2682
	-1,31602
	4,094345

	34,22055
	10,7995
	90
	0,315585
	-1,15333
	4,49981

	34,22055
	20,41604
	150
	0,596602
	-0,51651
	5,010635
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Plot of ln F vs. ln t
Parameter
Value
Error

------------------------------------------------------------

A
-4.97573
0.19455

B
0.88082
0.04876

------------------------------------------------------------

R
SD
N
P

------------------------------------------------------------

0.99393
0.08867
6
<0.0001

------------------------------------------------------------

	ln k
	k
	n

	-4,97573
	0,006903478
	0,88082


One set of data was fitted in this way and we are thinking that these calculations are not necessary for supplementary materials.

2. Best models in graphs in Figures 4 and 5 are calculated for the first 60 % of fractional sorption and the models do not predict well the equilibrium degree. For example, here are the data for fractional sorption for the sample 40/60/2 at pH=4 at 25 oC and model predictions with k = 0.0069 min1/0.88 and n=0.88 (Table 5) for the initial period and for the whole period:
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Thus it is not clear how the last model point at about 1440 min was obtained in Figure 4 and it should be omitted from all graphs – only lines (model predictions) should be shown for the 60 % absorption period).
Response: In the previous response was already explained that the model does not predict equilibrium swelling degree (the model is valid only up to 60% of the swelling process of hydrogels, 
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), but it is used to determine the mechanism of solvent diffusion. If it used to predict swelling of hydrogels it will adequately predict the swelling degree at time t, up to 60% of the equilibrium swelling degree. On the other hand in the Figures 4 and 5, it is not necessary to omit the last point of the model, because this is the obtained experimental value of the degree of swelling, and the connection of symbols or points is not done according to the model but the so-called B-spline function in the origin program. In Figures 4 and 5, the symbols are now connected by the smoothed lines and in the name of the figures are the sentence “lines: best model predictions obtained by using the Eq. (1)” are replaced by the following sentences “lines: symbols are connected with a smoothed line without any modeling.”

[image: image7.jpg]60
a) = —soe015
— «— 40/60/2
50—« — 40/60/3
3 40 4
[0}
o
D 30-
©
(@)]
£
© 204
3 s
10 1
0 T T T T T T T T T T T T T T T
0 200 400 600 800 1000 1200 1400 1600
Time (min)
60
b) = —40e0115
|—-— 4006072
50—« — 40/60/3
L)
3 40 4
[0}
o
D 30-
©
(@)]
=
© 204
&
10 4
0 " T " T r T r T x T x T r T r
0 200 400 600 800 1000 1200 1400 1600
Time (min)
60
C) | —.—40e015
— . — 40/60/2
504 . —40/60/3
3 40 4
[0}
o
D 30-
©
(@)]
£
© 20-
&
10 5
0+ r T r T ) T ) T T T ) T T T T
0 200 400 600 800 1000 1200 1400 1600

Time (min)




Figure 4. Dependence of the swelling degree of p(NIPMAM/NIPAM) hydrogels on time in the solutions with pH values of 4 (a), 7 (b) and 8 (c) at 25 °C; symbols: experimental data (error bars are the standard error of the mean taken from three measurements); lines: symbols are connected with a smoothed line without any modeling 
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Figure 5. Dependence of the swelling degree of p(NIPMAM/NIPAM) hydrogels on time in the solutions at different pH values and temperatures: pH 4 (37 °C - a, 60 °C - b, 80 °C - c), pH 7 (37 °C - d, 60 °C - e, 80 °C - f) and pH 8 (37 °C - g, 60 °C - h, 80 °C - i); symbols: experimental data (error bars are the standard error of the mean taken from three measurements); lines: symbols are connected with a smoothed line without any modeling 

3. Figure 5: it is highly doubtful that model predictions are shown in these graphs since the power function is smooth without a maximum/minimum while lines on the graphs show multiple maxima and minima. Also, the model Eq. (1) cannot predict correctly the equilibrium points. So, please, either 1) show the correct modeling on the graphs and provide a table with kinetic parameters, or 2) just connect the symbols with a smoothed line without any modeling. 

Response: Reviewer remark has been acknowledged. In Figures 4 and 5, the symbols are now connected with a smoothed line without any modeling and lines on the graphs do not show multiple maxima and minima. The model Eq. (1) cannot predict correctly the equilibrium points, because this model applies to the condition 
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 and it is used only to determine the mechanism of solvent diffusion.
The changes and added text in the manuscript have been highlighted in red. We believe the manuscript is now acceptable for publication in the journal Chemical Industry.
Maja Urošević,

Faculty of Technology, University of Niš
Bulevar Oslobođenja 124, 16000 Leskovac, Serbia
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