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Manuscript Number: JWPE_2019_1388    
 
Mechanistic Models of Electrocoagulation Kinetics of Pollutant Removal in Vinasse Waste: Effect of 
Voltage    
 
Dear Dr Sarto,      
 
Thank you for submitting your manuscript to  the Journal of Water Process Engineering.    
 
I have completed my evaluation of your manuscript. The reviewers recommend reconsideration of 
your manuscript following further revision and modification. I invite you to resubmit your 
manuscript after addressing the comments below. Please resubmit your revised manuscript by Mar 
27, 2020.   
 
When revising your manuscript, please consider all issues mentioned in the reviewers' comments 
carefully: please outline every change made in response to their comments and provide suitable 
rebuttals for any comments not addressed. Please note that your revised submission may need to be 
re-reviewed.      
 
To submit your revised manuscript, please log in as an author 
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at https://www.editorialmanager.com/jwpe/, and navigate to the "Submissions Needing Revision" 
folder under the Author Main Menu.      
 
Journal of Water Process Engineering values your contribution and I look forward to receiving your 
revised manuscript.￼    
 
Kind regards,     
 
Nicholas Hankins    
 
Co-Editor    
 
Journal of Water Process Engineering     
 
Editor and Reviewer comments:      
 
Reviewer #1: The article “Mechanistic Models of Electrocoagulation Kinetics of Pollutant Removal in 
Vinasse Waste: Effect of Voltage” describes the iron-based electrocoagulation treatment of 
bioethanol production wastewater underlying the possible mechanisms of COD removal by modeling 
and experimental velidation. It is shown that COD was slightly removed using different combinations 
of the studied parameters (Voltage, iron electrodes). While there are reports of these processes 
being used to treat bioethanol production wastewater in the literature, the major contribution of 
this work is the emphasis on modeling of possible combinations of mechanisms of COD removal. On 
the one hand, mainly the article is written as a report rather than a scientific paper. Few details are 
provided on electrochemical process itself and quite basic findings (current density increase with 
voltage increasing, production of ferrous ions, increase in pH and temperature). On the other hand, 
modeling 
part seems very appealing and significant in terms of development of EC methods. I suggest this 
paper to be considered with a major revision and profound clarification. 
Major comments: 
The following comments focus primarily on methods, including improving the content and clarity of 
the methods section to better convey approaches used in the study (and the basis thereof). There 
are also several recommendations for introduction, presenting data and discussing the results. 
1.       Abstract: 
-          “During EC process some mechanisms occur in the system”. Specify the mechanisms with the 
relevant references in the Introduction. 
-          “Model two was better than the others” What were the assessing criteria, please, specify in 
methods. And try to avoid such general statements. 
2.       Section 2. One sentence may not be a paragraph, please, provide the reader with more 
information or combine Sections 2.1 to 2.3 and use Italic to underline the configurations. 
-          How ka, ke and kf were determined, please specify 
3.       Section 3. Which tools were used for modeling? 
-          Have you considered the electric charge A h/m3 of treated water? This can help to avoid 
changes in electrode area. 
-          Please, give an explanation/definition of a net rate term. 
-          COD was quite poorly removed; do you believe the model is relevant at these removal rates? 
What is the error of COD measurements? 
4.       Materials and Methods. 
-          What was the concentration of TSS and TDS in raw vinasse? Were those parameters 
monitored? What is their input to settled and floated sludge? 
-          How many experiments in total were performed? Where there any replicates? Was a design 
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of experiments used? 
-          why the electrode distance of 5.5 cm was used. What about the resistivity and ohmic 
pressure? 
-          Was the sample volume considered when modelling? 
-          How the amount of floated sludge was determined? What about other contaminants 
presented in water? Removal of those contaminants will influence the formation of settled as well as 
floated sludge. 
5.       Results and Discussions 
-          Recommended combining Sections 5.1 to 5.5 in one section as a Summary of the laboratory 
results. The data presented in this section are very general and already known, that will be more 
valuable and relevant to focus on modeling part 
-          Recommended removing explanation of Eq 27 to nomenclature 
-          “… conductivity of solution at 12.5 V was higher than that at 7.5 V” What is the reason for 
that? Is there an explanation? 
-          Second paragraph Section 5.4 Please, provide with the reference and check the mechanisms 
once again. Is not it so that once formed ferric ion is oxidized to Fe3+ and then Fe3+ reacts with OH 
radicals? Not excluding some amount of Fe2+ reacting with OH radical as well. 
-          Authors claimed that the remaining concentration of Fe2+ was changing? How the 
concentration was measured? Was Fe3+ measured then? Or were the measurements performed 
related to Fe total? Check and explain, that is critical. 
-          Section 5.2 “Some authors believe that the z is 2…” For more references: Separation and 
Purification Technology 2019, 216, pp. 43-50, 2019, Environ. Sci. Technol. 2016, 50, 24, pp. 13502-
13510, etc. 
-          Section 5.4 “This study confirmed that pH above 7.7…” The confirmation is very unclear. 
Which analysis were performed? What are the assumptions? 
6.       Introduction. “.. is a dark-brown-color wastewater having very high Chemical Oxygen Demand 
(COD) level and low power Hydrogen (pH) level…” How high and how low? What are the average 
values? What is the environmental risk? Please, provide the reader with more information to attract 
more attention from the very first sentences. Why COD should be removed? What are the current 
limits? Are they established? 
7.        “EC is one of the potential methods….” What are other technologies currently available? Does 
commercial process exist? 
8.       “Many authors have used empirical models…”. For more references: Science of The Total 
Environment <https://www.sciencedirect.com/science/journal/00489697> 2016, 557–558 
<https://www.sciencedirect.com/science/journal/00489697/557/supp/C> , pp. 276-284, Journal of 
Water Process Engineering 2019, 32, 100929, etc. It is recommended to support you Introduction 
and Results and discussion part with more references and review of existing research. 
9.       In general, it is recommended providing a solid ground to emphasize the novelty. Is it only the 
case of volume? Obviously, there are more benefits of the presented approaches. Could you, please, 
focus on that. 
  
Minor comments: 
  
1.       Recommend following SI units (minutes instead of second, etc.) throughout the text. 
2.       Recommend removing decimal part where they are not relevant (ex. Figures, anode weight, 
errors) 
3.       Recommend drawing all the Charts using black and white scale with different markers, dash 
lines and pattern fillings. It makes it easier to follow when reading black and white version. 
4.       Recommend improving Fig. 9-11 by using only one legend, removing decimal part where not 
required 
5.       Recommended to support text with Figures and Tables, it is very difficult to follow article when 

https://www.sciencedirect.com/science/journal/00489697
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no supporting information is provided in the body of the text 
6.       Recommend adding more information to the titles of the figures in a way that it is 
understandable what is the water source and what is the treatment method applied by only 
following the title of the figure. 
7.       Recommend following Elsevier guidelines to write the abstract and conclusion. 
8.       Proof reading by a native English speaker is recommended. 
 
 
Reviewer #5: This paper is well organised and it has a potential applications. However, the following 
issues must be addressed before this paper can be accepted for publication: 
1- The English language of this paper requires minor revision.  
2- In the introduction, the first sentence was supported by 4 references, which is too much.  One or 
two references are enough. 
3- The literature review shows some modelling trials for the behaviour of the EC method (from 
different aspects), it would be a good idea to mention few examples and compare your models with 
those models. 
4- The authors did not provide a definition for the electrocoagulation method.The definition could 
be found in the following references: 
* Hashim, K.S., Shaw, A., Al Khaddar, R., Pedrola, M.O. and Phipps, D., 2017. Defluoridation of 
drinking water using a new flow column-electrocoagulation reactor (FCER)-Experimental, statistical, 
and economic approach. Journal of environmental management, 197, pp.80-88.  
* Hashim, K.S., Hussein, A.H., Zubaidi, S.L., Kot, P., Kraidi, L., Alkhaddar, R., Shaw, A. and Alwash, R., 
2019, September. Effect of initial pH value on the removal of reactive black dye from water by 
electrocoagulation (EC) method. In Journal of Physics: Conference Series (Vol. 1294, No. 7, p. 
072017). IOP Publishing. 
 
5- The most important advantage of the EC method is dose not require chemical additives, which 
means it dose not produce intermediates. This advantage must be added and the references for this 
point are: 
* Hashim, K.S., AlKhaddar, R., Shaw, A., Kot, P., Al-Jumeily, D., Alwash, R. and Aljefery, M.H., 2020. 
Electrocoagulation as an eco-friendly River water treatment method. In Advances in Water 
Resources Engineering and Management (pp. 219-235). Springer, Singapore. 
 
* Abdulhadi, B.A., Kot, P., Hashim, K.S., Shaw, A. and Al Khaddar, R., 2019, August. Influence of 
current density and electrodes spacing on reactive red 120 dye removal from dyed water using 
electrocoagulation/electroflotation (EC/EF) process. In IOP Conference Series: Materials Science and 
Engineering (Vol. 584, No. 1, p. 012035). IOP Publishing. 
 
* Hashim, K.S., Al-Saati, N.H., Alquzweeni, S.S., Zubaidi, S.L., Kot, P., Kraidi, L., Hussein, A.H., 
Alkhaddar, R., Shaw, A. and Alwash, R., 2019, August. Decolourization of dye solutions by 
electrocoagulation: an investigation of the effect of operational parameters. In IOP Conference 
Series: Materials Science and Engineering (Vol. 584, No. 1, p. 012024). IOP Publishing. 
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Dear Dr Sarto,  
 
Thank you for submitting your manuscript to the Journal of Water Process Engineering.  
 
I am pleased to inform you that your manuscript has been accepted for publication.    
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My comments, and any reviewer comments, are below.      
 
Your accepted manuscript will now be transferred to our production department. We will create a 
proof which you will be asked to check, and you will also be asked to complete a number of online 
forms required for publication. If we need additional information from you during the production 
process, we will contact you directly.  
 
We appreciate and value your contribution to Journal of Water Process Engineering. We regularly 
invite authors of recently published articles to participate in the peer review process. You are now 
part of the Journal of Water Process Engineering reviewer pool. We look forward to your continued 
participation in our journal, and we hope you will consider us again for future submissions.  
 
Kind regards,      
Nicholas Hankins    
Co-Editor 
 
Journal of Water Process Engineering  
 
Editor comments:  
 
Please note that the term 'power Hydrogen' on lines 105-106 is incorrect, and I have changed this to 
the correct term 'potential hydrogen'. 
 

 
 

Korespondensi dengan Reviewer ke 1 
 
Reviewer #1: The article “Mechanistic Models of Electrocoagulation Kinetics of Pollutant 
Removal in Vinasse Waste: Effect of Voltage” describes the iron-based electrocoagulation 
treatment of bioethanol production wastewater underlying the possible mechanisms of COD 
removal by modeling and experimental velidation. It is shown that COD was slightly 
removed using different combinations of the studied parameters (Voltage, iron electrodes). 
While there are reports of these processes being used to treat bioethanol production 
wastewater in the literature, the major contribution of this work is the emphasis on modeling 
of possible combinations of mechanisms of COD removal. On the one hand, mainly the 
article is written as a report rather than a scientific paper. Few details are provided on 
electrochemical process itself and quite basic findings (current density increase with voltage 
increasing, production of ferrous ions, increase in pH and temperature). On the other hand, 
modeling part seems very appealing and significant in terms of development of EC methods. 
I suggest this paper to be considered with a major revision and profound clarification. 
Major comments: 
The following comments focus primarily on methods, including improving the content and 
clarity of the methods section to better convey approaches used in the study (and the basis 
thereof). There are also several recommendations for introduction, presenting data and 
discussing the results. 
1.       Abstract: 
-          “During EC process some mechanisms occur in the system”. Specify the mechanisms 
with the relevant references in the Introduction. 
 
Response: 



 Thank you.  
We have revised the abstract (page 1, Line 16-17). 
And then, we have specified the mechanisms in Introduction section (page 6, Line 130-140). 
 
-          “Model two was better than the others” What were the assessing criteria, please, 
specify in methods. And try to avoid such general statements. 
 
Response:  
Thank you. We have revised the abstract (page 1, Line 20-22). The SSE calculation has been 
presented in methods, especially section 4.5 (page 17, Line 405-409). 
 
2.       Section 2. One sentence may not be a paragraph, please, provide the reader with more 
information or combine Sections 2.1 to 2.3 and use Italic to underline the configurations. 
 
Response:  
Thank you. We have revised it.  
Page 7 Line 175-177 
Page 8 Line 199 
Page 9 Line 204 and 210 
 
-          How ka, ke and kf were determined, please specify 
 
Response: 
Thank you. We have added explanation about it in section 4.5 (Page 17, Line 403-409). 
 
3.       Section 3. Which tools were used for modeling? 
 
Response:  
Thank you. We used MATLAB program. Page 17 Line 407. 
 
-          Have you considered the electric charge A h/m3 of treated water? This can help to 
avoid changes in electrode area. 
 
Response: 
Thank you for your advice. The change in electrode area is caused by the change in volume 
of vinasse during EC process. Therefore, it is to be same whether it is expressed in electrical 
charge (A h/m3) or current density (A/m2). We prefer the current density because it has 
correlation with the models. 
 
-          Please, give an explanation/definition of a net rate term. 
 
Response:  
Thank you. We added a explanation on page 10 Line 246-247. 
 
-          COD was quite poorly removed; do you believe the model is relevant at these removal 
rates? What is the error of COD measurements? 
 
Response:  
Thank you. Yes, we believe. The value is reasonable. Detail COD concentration and COD 
mass data are shown in Table 5 (page 37 Line 976). Furthermore, comparison of this study 



with the other studies has been discussed in the paper in term of correlation between charge 
loading and COD removal efficiency (section 5.8 page 23 Line 571-595).      
 
4.       Materials and Methods. 
-          What was the concentration of TSS and TDS in raw vinasse? Were those parameters 
monitored? What is their input to settled and floated sludge? 
 
Response:  
Thank you. We did not monitor the TSS and TDS. We have added the explanation about that 
in section 4.4.3 (page 16 Line 378-391). 
 
-          How many experiments in total were performed? Where there any replicates? Was a 
design of experiments used? 
 
Response:  
Thank you. Total experiment = 2 (voltage of 7.5 and 12.5 V). No replication of experiment. 
Section 4.3 (Page 14 Line 324-325). 
 
-          why the electrode distance of 5.5 cm was used. What about the resistivity and ohmic 
pressure? 
 
Response:  
Thank you. This value (distance of 5.5 cm ) was chosen based on the previous study (section 
4.2, page 13 Line 316-317). The resistivity, resistance and conductivity were estimated 
(section 4.4.4, page 16-17 Line 393-399) and shown in Table 5 (page 37 Line 976) and then 
discussed in Results and discussions (section 5.1, page 18 Line 431-438). 
 
-          Was the sample volume considered when modelling? 
 
Response:  
Thank you. The sampling of 10 mL during EC process was considered to have no effect on 
volume reduction. In other words, the decrease in volume was assumed due to evaporation 
and reduction of water. Section 4.3, page 14 Line 330-333. 
 
-          How the amount of floated sludge was determined? What about other contaminants 
presented in water? Removal of those contaminants will influence the formation of settled as 
well as floated sludge. 
 
Response:  
Thank you. The determination of the floated sludge mass was shown in section 4.4.2 (page 16 
Line 372-376). Meanwhile, the settled sludge mass estimation was shown in section 4.4.3 
(page 16 Line 378-391).  
 
 
5.       Results and Discussions 
-          Recommended combining Sections 5.1 to 5.5 in one section as a Summary of the 
laboratory results. The data presented in this section are very general and already known, that 
will be more valuable and relevant to focus on modeling part 
 
Response:  



Thank you. We made Table 5 (page 37 Line 976) presenting summary of all measured data. 
Furthermore, the data were discussed clearly in section 5.1 to 5.5 (page 18-21 Line 423-522).  
 
-          Recommended removing explanation of Eq 27 to nomenclature 
 
Response:  
Thank you. We have replaced the equation 26-27 to Methods section (especially in section 
4.4.4, page 17 Line 397-399) and explanation of them has been removed to nomenclatures 
(page 4 Line 84-89). 
 
-          “… conductivity of solution at 12.5 V was higher than that at 7.5 V” What is the 
reason for that? Is there an explanation? 
 
Response:  
Thank you. We have given explanation about it. Page 18 Line 436-438. 
 
-          Second paragraph Section 5.4 Please, provide with the reference and check the 
mechanisms once again. Is not it so that once formed ferric ion is oxidized to Fe3+ and then 
Fe3+ reacts with OH radicals? Not excluding some amount of Fe2+ reacting with OH radical 
as well. 
 
Response:  
Thank you. We have added explanation about that. Page 19-20 Line 471-482. 
 
-          Authors claimed that the remaining concentration of Fe2+ was changing? How the 
concentration was measured? Was Fe3+ measured then? Or were the measurements 
performed related to Fe total? Check and explain, that is critical. 
 
Response:  
Thank you.  
Section 4.4.1. (page 15 Line 365-370) 
Section 5.4. (page 19-20 Line 471-482) 
 
-          Section 5.2 “Some authors believe that the z is 2…” For more references: Separation 
and Purification Technology 2019, 216, pp. 43-50, 2019, Environ. Sci. Technol. 2016, 50, 24, 
pp. 13502-13510, etc. 
 
Response:  
Thank you. We have added the references to the text (page 18 Line 441).  
In references: page 30 Line 730 and 733 
 
-          Section 5.4 “This study confirmed that pH above 7.7…” The confirmation is very 
unclear. Which analysis were performed? What are the assumptions? 
 
Response: 
Thank you. We have revised the explanation. Page 20 Line 487-497. 
 
6.       Introduction. “.. is a dark-brown-color wastewater having very high Chemical Oxygen 
Demand (COD) level and low power Hydrogen (pH) level…” How high and how low? What 
are the average values? What is the environmental risk? Please, provide the reader with more 



information to attract more attention from the very first sentences. Why COD should be 
removed? What are the current limits? Are they established? 
 
Response:  
Thank you. We have added information about value of COD and pH in vinasse and the 
environmental risk. Page 5 (Line 105-111).  
The target COD concentration in effluent of EC reactor is around 75 kg/m3 (page 5 Line 124-
129). 
 
7.        “EC is one of the potential methods….” What are other technologies currently 
available? Does commercial process exist? 
 
Response:  
Thank you. We have added some important information about that.  
Page 5 Line 114-129. 
 
8.       “Many authors have used empirical models…”. For more references: Science of The 
Total Environment 2016, 557–558 , pp. 276-284, Journal of Water Process Engineering 2019, 
32, 100929, etc. It is recommended to support you Introduction and Results and discussion 
part with more references and review of existing research. 
 
Response:  
Thank you. We have added the references to the text (page 7 Line 167 and 170) 
In references: page 28 Line 692-695 
We have compared the Model 2 with the empirical models (first order and second order 
kinetic models).  
Methods: Section 3.5 (page 12-13 Line 291-303) 
Results and discussions: section 5.7 (page 23 Line 555-569) 
  
9.       In general, it is recommended providing a solid ground to emphasize the novelty. Is it 
only the case of volume? Obviously, there are more benefits of the presented approaches. 
Could you, please, focus on that. 
 
Response:  
Thank you.  
The case of volume is one of important points. The others are floated sludge in which many 
other studies have not focused on it yet. Furthermore, the development of mechanistic models 
based on different configurations is important to figure out the detail COD removal 
mechanisms during EC of vinasse. Hopefully, the model can describe the COD removal 
during EC of the other wastewater. Comparison between the mechanistic model and 
empirical model (first and second order kinetic models) is also presented in this paper. 
Furthermore, the correlation between charge loading and COD removal efficiency is also 
estimated and discussed in the present paper.    
Yes we could. We have revised the manuscript well. Thank you so much.  
 
Minor comments: 
  
1.       Recommend following SI units (minutes instead of second, etc.) throughout the text. 
 
Response:  



Thank you. We have used the SI units (kg, meter, Kelvin, second, Ampere). For volume unit, 
we have used m3 because it has correlation with the length unit (meter). Detail in 
nomenclatures (page 3-4 Line 52-95) 
 
2.       Recommend removing decimal part where they are not relevant (ex. Figures, anode 
weight, errors) 
 
Response:  
Thank you. We have revised them.  
Page 1 Line 16-17 
Page 5 Line 115, Line 117 
Page 6 Line 140 
Page 8 Line198 
Page 13 Line 314 and 315 
Page 22 Line 526 and 527 
Page 23 Line 568 
Page 24 Line 599 
 
3.       Recommend drawing all the Charts using black and white scale with different markers, 
dash lines and pattern fillings. It makes it easier to follow when reading black and white 
version. 
 
Response:  
Thank you. We have revised them. 
Page 46 Line 1241 
Page 48 Line 1308 
Page 49 Line 1319 
Page 50 Line 1344 
Page 51 Line 1369 
Page 52 Line 1394 
Page 53 Line 1430 
 
4.       Recommend improving Fig. 9-11 by using only one legend, removing decimal part 
where not required 
 
Response:  
Thank you. We have revised Fig.9-11 to Fig. 7-10.  
Fig. 7 (Page 48 Line 1308)  
Fig. 8 (Page 49 Line 1319) 
Fig. 9 (Page 50 Line 1344) 
Fig. 10 (Page 51 Line 1369) 
 
5.       Recommended to support text with Figures and Tables, it is very difficult to follow 
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