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15-Apr-2022


Dear Dr Hasanudin:


TITLE: Hydrocracking optimization of palm oil to bio-gasoline and bio-aviation fuels using molybdenum nitride-
bentonite catalyst


Thank you for transferring your manuscript to RSC Advances, published by the Royal Society of Chemistry. This is an
automatic acknowledgement that you have uploaded your files to our online submission system. Your manuscript ID
is: RA-ART-04-2022-002438


Your manuscript will be passed to an editor for initial assessment as soon as possible. If there are any problems with
your submission we will contact you.


All RSC Advances articles are published under an open access model, and the appropriate article processing charge
(APC) will apply. Details of the APC and discounted rates can be found at https://www.rsc.org/journals-books-
databases/about-journals/rsc-advances/#charges-RSC-Advances


Please note that RSC Advances now only publishes Paper and Review type articles. If your transferred submission is
a Communication type article, this will be changed to a Paper type article if accepted for publication.


Please indicate the above manuscript ID when you contact us about this submission.


Do you have an ORCID iD?  ORCID (Open Researcher and Contributor iD) is a unique researcher identifier that
allows you to link your research output and other professional activities in a single record. We therefore encourage
each researcher to sign up for their own ORCID account.  Please edit your user account to link your ORCID iD or
create a new one, ensuring that you have not linked your account to another researcher’s ORCID iD.  Please note
that we are unable to do this on your behalf.  If your article is accepted, you may choose to have your ORCID record
updated automatically with details of the publication.


We already have the following information for authors of this manuscript: Hasanudin, Hasanudin -
https://orcid.org/0000-0003-2153-9163, Asri, Wan - https://orcid.org/0000-0001-5415-0168, Hidayati, Putri - No
ORCID iD Available, Purwaningrum, Widia - No ORCID iD Available, Novia, Novia - No ORCID iD Available, Said,
Muhammad - No ORCID iD Available, Wijaya, Karna - No ORCID iD Available


This journal has a policy of sharing reviewer reports. Please note that the Editor’s decision and copies of the reports
will be shared with all reviewers who provide a recommendation on your manuscript.


Please contact us if we can be of any assistance.


Yours sincerely,

RSC Advances Editorial Office

advances@rsc.org

If you need to contact the journal, please use the email address advances@rsc.org


************************************


DISCLAIMER:


This communication is from The Royal Society of Chemistry, a company incorporated in England by Royal Charter
(registered number RC000524) and a charity registered in England and Wales (charity number 207890). Registered
office: Burlington House, Piccadilly, London W1J 0BA. Telephone: +44 (0) 20 7437 8656.


https://www.rsc.org/journals-books-databases/about-journals/rsc-advances/#charges-RSC-Advances
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The content of this communication (including any attachments) is confidential, and may be privileged or contain
copyright material. It may not be relied upon or disclosed to any person other than the intended recipient(s) without
the consent of The Royal Society of Chemistry. If you are not the intended recipient(s), please (1) notify us
immediately by replying to this email, (2) delete all copies from your system, and (3) note that disclosure, distribution,
copying or use of this communication is strictly prohibited.


Any advice given by The Royal Society of Chemistry has been carefully formulated but is based on the information
available to it. The Royal Society of Chemistry cannot be held responsible for accuracy or completeness of this
communication or any attachment. Any views or opinions presented in this email are solely those of the author and do
not represent those of The Royal Society of Chemistry. The views expressed in this communication are personal to
the sender and unless specifically stated, this e-mail does not constitute any part of an offer or contract. The Royal
Society of Chemistry shall not be liable for any resulting damage or loss as a result of the use of this email and/or
attachments, or for the consequences of any actions taken on the basis of the information provided. The Royal
Society of Chemistry does not warrant that its emails or attachments are Virus-free; The Royal Society of Chemistry
has taken reasonable precautions to ensure that no viruses are contained in this email, but does not accept any
responsibility once this email has been transmitted. Please rely on your own screening of electronic communication.


More information on The Royal Society of Chemistry can be found on our website: www.rsc.org


http://www.rsc.org/
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RSC Advances <noreply@rsc.org> 15 April 2022 21.30
Kepada: Dr Hasanudin Hasanudin <hasanudin@mipa.unsri.ac.id>

Dear Dr Hasanudin Hasanudin


Thank you for submitting your manuscript to RSC Advances. We have safely received the files and information you
have provided.


Our team are currently processing your submission and will be in touch shortly.


You can use the following link to track the status of your submission. You can also share this link with your co-authors
so that they can keep track of the manuscript's progress too.


https://submissions.rsc.org/tracker/RA-ART-04-2022-002438?t=ZKN9CQL792Y6xdmpilkzYUtTCJQ9sz
hSFsgTCVkr8ByAUA%3D%3D


Yours sincerely,

RSC Advances Editorial Office

advances@rsc.org


Please do not reply to this email.


https://submissions.rsc.org/tracker/RA-ART-04-2022-002438?t=ZKN9CQL792Y6xdmpilkzYUtTCJQ9szhSFsgTCVkr8ByAUA%3D%3D
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RSC Advances <onbehalfof@manuscriptcentral.com> 10 Mei 2022 06.24
Balas Ke: advances@rsc.org
Kepada: hasanudin@mipa.unsri.ac.id, hasanudinkf@gmail.com

10-May-2022


Dear Dr Hasanudin:


Manuscript ID: RA-ART-04-2022-002438

TITLE: Hydrocracking optimization of palm oil to bio-gasoline and bio-aviation fuels using molybdenum nitride-
bentonite catalyst


Thank you for your submission to RSC Advances, published by the Royal Society of Chemistry. I sent your
manuscript to reviewers and I have now received their reports which are copied below.


I have carefully evaluated your manuscript and the reviewers’ reports, and the reports indicate that major revisions
are necessary.


Please submit a revised manuscript which addresses all of the reviewers’ comments. Further peer review of your
revised manuscript may be needed. When you submit your revised manuscript please include a point by point
response to the reviewers’ comments and highlight the changes you have made. Full details of the files you need to
submit are listed at the end of this email.


Please submit your revised manuscript as soon as possible using this link:


*** PLEASE NOTE: This is a two-step process. After clicking on the link, you will be directed to a webpage to confirm.
*** 


https://mc.manuscriptcentral.com/rscadv?URL_MASK=cab5f8c867ad4828ad1df332494cdc59


(This link goes straight to your account, without the need to log on to the system. For your account security you
should not share this link with others.)


Alternatively, you can log in to your account (https://mc.manuscriptcentral.com/rscadv) where you will need your case-
sensitive user ID and password details.


You should submit your revised manuscript as soon as possible; please note you will receive a series of automatic
reminders. If your revisions will take a significant length of time, please contact me.


Supporting our community through Covid-19

While our publishing services are running as usual, we also know that this is a very challenging time for everyone, for
many different reasons. If any aspect of the publishing process is worrying you – for example you think you may
struggle to meet a pre-determined deadline – please let us know, and we will work out an answer together.


All RSC Advances articles are published under an open access model, and the appropriate article processing charge
(APC) will apply. Details of the APC and discounted rates can be found at https://www.rsc.org/journals-books-
databases/about-journals/rsc-advances/#charges-RSC-Advances


RSC Advances strongly encourages authors of research articles to include an ‘Author contributions’ section in their
manuscript, for publication in the final article. This should appear immediately above the ‘Conflict of interest’ and
‘Acknowledgement’ sections. I strongly recommend you use CRediT (the Contributor Roles Taxonomy from CASRAI,
https://casrai.org/credit/) for standardised contribution descriptions. All authors should have agreed to their individual
contributions ahead of submission and these should accurately reflect contributions to the work. Please refer to our
general author guidelines http://www.rsc.org/journals-books-databases/journal-authors-reviewers/author-
responsibilities/ for more information.


The Royal Society of Chemistry requires the submitting author to provide their ORCID iD when they submit a revised
manuscript. This is quick and easy to do as part of the revised manuscript submission process. We will publish this
information with the article, and you may choose to have your ORCID record updated automatically with details of the
publication. 


https://mc.manuscriptcentral.com/rscadv?URL_MASK=cab5f8c867ad4828ad1df332494cdc59
https://mc.manuscriptcentral.com/rscadv
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Please also encourage your co-authors to sign up for their own ORCID account and associate it with their account on
our manuscript submission system. Please note that we are unable to do this on behalf of your co-authors. For further
information see: https://www.rsc.org/journals-books-databases/journal-authors-reviewers/processes-
policies/#attribution-id.


I look forward to receiving your revised manuscript.


Yours sincerely,

Dr Ji-Jun Zou

Associate Editor, RSC Advances


************

REVIEWER REPORT(S):

Referee: 1


Recommendation: Major revisions


Comments:

This research emphasizes on the production of bio-gasoline and bio-aviation fuels from hydrocracking of palm oil over
molybdenum nitride-bentonite catalyst. This research completely reports the optimization of reaction parameters for
biofuels production using statistical analysis. However, some part of catalyst characterization and product analysis
should be more explained as shown below:

1. In the introduction part, please provide the advantage of molybdenum nitride-based catalysts when they are
compared to others for hydrotreating process.

2. For preparation of catalyst, the authors reduced the catalyst at 350 <sup>o</sup>C. Why did you select this
temperature? The hydrogen-temperature programmed reduction (H<sub>2</sub>-TPR) technique should be given.
Moreover, the authors reported that the catalyst obtained after reduction was then sieved by 200-mesh. I think some
part of reduced catalyst would be oxidized before activating the hydrocracking process.

3. For the hydrocracking of palm oil, the palm oil flow rate and how to control it should be stated.

4. The analysis for distinguishing the bio-gasoline and bio-aviation has to be declared.

5. For Eq. 1, I think the degree of conversion should be evaluated from the reduction of the triglyceride content in the
liquid product. The Eq. 1 uses the volumes of feed and unreacted feed to calculate the conversion. This means the
loss of liquid product to yield the gaseous or solid products at each given condition.

6. In the part of hydrocracking of palm oil (Page 7 of 29), the authors reported that “…in which the catalyst's active
site was molybdenum nitride,…”. Did the nitride form still exist after reduction in the presence of hydrogen? Please
provide the evidence.

7. In the same paragraph of the comment No. 6, the authors explained by related the Bronsted acid sites. The
contents of Bronsted and Lewis acid sites of the molybdenum nitride-bentonite catalyst should be shown.


Additional Questions:

Does the work significantly advance the understanding or development in this field?: Yes


Is this work of relevance to the chemistry community?: Yes


Are the conclusions of the work convincing and sufficiently supported by experimental evidence?: Yes


Does the data provided fulfil the journal’s data requirements? 


See Journal specific guidelines: <a href="https://www.rsc.org/journals-books-databases/about-journals/rsc-
advances/#Characterisation-of-new-compounds" target="_new">https://www.rsc.org/journals-books-databases/about-
journals/rsc-advances/#Characterisation-of-new-compounds</a>: Yes


Is the experimental section sufficiently detailed to allow others to reproduce the work?: Yes


Are the reported claims adequately discussed in the context of the literature?: Yes


Are the number of tables and figures in the manuscript appropriate and clear?: Yes


Referee: 2


Recommendation: Minor revisions


Comments:

List of comments: 

Here they are, some more questions and comments for supporting my decision; 

1.      In the section of introduction, please give more details about the hydro-cracking reaction as well as the

https://www.rsc.org/journals-books-databases/journal-authors-reviewers/processes-policies/#attribution-id
https://www.rsc.org/journals-books-databases/about-journals/rsc-advances/#Characterisation-of-new-compounds
https://www.rsc.org/journals-books-databases/about-journals/rsc-advances/#Characterisation-of-new-compounds
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downstream process to recovery product. 

2.      For the catalyst used, it was necessary to activate whether or not before starting reaction. 

3.      The authors should give more details for the catalyst packing and also how much it was used in batch reaction.
In addition, how many times the catalyst can be used? 

4.      The raw material of palm oil used was missing. What kinds of palm oil used? It was needed to get pretreatment
before reaction whether or not. 

5.      Test equipment in the section of materials and methods must be listed.

6.      The procedure of fractional distillation to recovery product was missing. The details must be added. 

7.      The author should give more details why a conversion rate of 78.33% and equivalent to the oil yield of 50.32%,
gas yield of 44%, and coke yield of 5.73%. 


Additional Questions:

Does the work significantly advance the understanding or development in this field?: Yes


Is this work of relevance to the chemistry community?: Yes


Are the conclusions of the work convincing and sufficiently supported by experimental evidence?: Yes


Does the data provided fulfil the journal’s data requirements? 


See Journal specific guidelines: <a href="https://www.rsc.org/journals-books-databases/about-journals/rsc-
advances/#Characterisation-of-new-compounds" target="_new">https://www.rsc.org/journals-books-databases/about-
journals/rsc-advances/#Characterisation-of-new-compounds</a>: Yes


Is the experimental section sufficiently detailed to allow others to reproduce the work?: Yes


Are the reported claims adequately discussed in the context of the literature?: Yes


Are the number of tables and figures in the manuscript appropriate and clear?: Yes


************

FILES TO PROVIDE WITH YOUR REVISED MANUSCRIPT:

IMPORTANT: Your original files are available to you when you upload your revised manuscript. Please delete any
redundant files before completing the submission. Please carefully check the spelling and format of all author names,
affiliations and funding information.  If your paper is accepted for publication, it is important this information is
accurate to ensure your article is correctly indexed, which may affect citations and future funding evaluation.  Please
note that if you have selected Accepted Manuscript publication, the author list will appear as provided in the
ScholarOne submission details until your Advance Article is published and this information is updated from your
article.


•       A point-by-point response to the comments made by the reviewer(s)

•       Your revised manuscript with any changes clearly marked (.doc(x) or.pdf file)

•       Your revised manuscript as a .doc(x) file including figures, without highlighting, track changes, etc.  (If providing
in TeX format instead, please also provide a final PDF version including figures). Please note that we cannot proceed
with publication using a .pdf file only. 


High quality images 

EITHER 

embedded in a doc(x) file 

OR 

as separate numbered Figures, Schemes or Charts in .tif, .eps or .pdf format, with a resolution of 600 dpi or greater. 


AND 


• A table of contents entry: graphic maximum size 8 cm x 4 cm and 1-2 sentence(s) of editable text, with a maximum
of 250 characters, highlighting the key findings of the work. It is recommended authors make use of the full space
available for the graphic. See our Author Guidelines for more details: https://www.rsc.org/journals-books-
databases/author-and-reviewer-hub/ 

• Your revised Electronic Supplementary Information (if any) 

• Your revised CheckCIF reports (if any). Please ensure that any revised cif files have been deposited with the
Cambridge Crystallographic Data Centre (CCDC) via https://deposit.ccdc.cam.ac.uk/ before you submit your revised
manuscript. 


For Review-type articles only: 

• A photograph and biography of yourself and your co-authors. Separate photographs of each author may be supplied
or if you prefer, a group photograph, saved as a .tif, .pdf or .jpeg file. The resolution of the photographs should be 600
dpi or higher. The dimensions of the photograph in the printed journal will be 4 cm wide x 5 cm high (individual

https://www.rsc.org/journals-books-databases/about-journals/rsc-advances/#Characterisation-of-new-compounds
https://www.rsc.org/journals-books-databases/about-journals/rsc-advances/#Characterisation-of-new-compounds
https://www.rsc.org/journals-books-databases/author-and-reviewer-hub/
https://deposit.ccdc.cam.ac.uk/
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photograph) or 8.3 cm wide x 5 cm high (group photograph). Individual photographs should be accompanied by a
maximum of 100 words; a group photograph by a maximum of 200 words. There can be a maximum of 6 individual
biographies per article. 

• Copies of permissions required from other publishers to reproduce figures. Please ensure that necessary
permissions are acknowledged in the figure captions in accordance with the publishers’ instruction. Information on
how to obtain permissions and rights that we require are given on our website at 

https://www.rsc.org/journals-books-databases/journal-authors-reviewers/licences-copyright-permissions/


************

If you need to contact the journal, please use the email address advances@rsc.org


************************************


DISCLAIMER:


This communication is from The Royal Society of Chemistry, a company incorporated in England by Royal Charter
(registered number RC000524) and a charity registered in England and Wales (charity number 207890). Registered
office: Burlington House, Piccadilly, London W1J 0BA. Telephone: +44 (0) 20 7437 8656.


The content of this communication (including any attachments) is confidential, and may be privileged or contain
copyright material. It may not be relied upon or disclosed to any person other than the intended recipient(s) without
the consent of The Royal Society of Chemistry. If you are not the intended recipient(s), please (1) notify us
immediately by replying to this email, (2) delete all copies from your system, and (3) note that disclosure, distribution,
copying or use of this communication is strictly prohibited.


Any advice given by The Royal Society of Chemistry has been carefully formulated but is based on the information
available to it. The Royal Society of Chemistry cannot be held responsible for accuracy or completeness of this
communication or any attachment. Any views or opinions presented in this email are solely those of the author and do
not represent those of The Royal Society of Chemistry. The views expressed in this communication are personal to
the sender and unless specifically stated, this e-mail does not constitute any part of an offer or contract. The Royal
Society of Chemistry shall not be liable for any resulting damage or loss as a result of the use of this email and/or
attachments, or for the consequences of any actions taken on the basis of the information provided. The Royal
Society of Chemistry does not warrant that its emails or attachments are Virus-free; The Royal Society of Chemistry
has taken reasonable precautions to ensure that no viruses are contained in this email, but does not accept any
responsibility once this email has been transmitted. Please rely on your own screening of electronic communication.


More information on The Royal Society of Chemistry can be found on our website: www.rsc.org


https://www.rsc.org/journals-books-databases/journal-authors-reviewers/licences-copyright-permissions/
mailto:advances@rsc.org
http://www.rsc.org/


Title : Hydrocracking optimization of palm oil to bio-gasoline and bio-aviation fuels using molybdenum nitride-bentonite catalyst 

Manuscript ID : RA-ART-04-2022-002438 

Author name  : Hasanudin Hasanudin, Wan Ryan Asri, Muhammad Said, Putri Tamara Hidayati, Widia Purwaningrum, Novia Novia, and 
Karna Wijaya 

 

Thank you for giving us the opportunity to submit a manuscript titled “Hydrocracking optimization of palm oil to bio-gasoline and bio-
aviation fuels using molybdenum nitride-bentonite catalyst” for publication in the Journal of RSC Advances. We appreciate the time and 
effort that you dedicated to providing feedback on our manuscript and are grateful for the insightful comments and valuable improvements 
to our paper. We have incorporated the suggestions made by the reviewers. Those changes are written in yellow highlight text within the 
manuscript.  

 

Referee 1  

This research emphasizes on the production of bio-gasoline and bio-aviation fuels from hydrocracking of palm oil over molybdenum 
nitride-bentonite catalyst. This research completely reports the optimization of reaction parameters for biofuels production using statistical 
analysis. However, some part of catalyst characterization and product analysis should be more explained as shown below: 

No Comment from Referee Rebuttals 

1 

In the introduction part, please provide the advantage of 
molybdenum nitride-based catalysts when they are compared to 
others for hydrotreating process. 

Thank you for pointing this out, we have provided the advantage of 
molybdenum nitride-based catalyst, as a reviewer suggested. As we 
mentioned earlier in the introduction section, molybdenum nitride 
has a high surface area which promotes high catalytic activity. 
Furthermore, they can function as active catalysts as well as catalytic 
supports, having unique features that encourage high catalytic 
activity. Compared to other catalysts, molybdenum is easily nitrided 
and has a more favorable interaction than other elements such as 
cobalt nitride and nickel. This catalyst is also less costly than the 



noble metal catalyst. Hence, this catalyst provides good potential 
properties with a relatively less expensive and more selective 
alternative than other catalysts. 

The revised text as follows: 

 “Currently, metal catalysts with diverse phases,36–38 including noble 
metal39 have been used in hydrogen-involved reactions. However, 
those catalysts have drawbacks due to high cost and high coke 
deposition, which hinder industrial-scale processes40.” 

“Molybdenum is easily nitrided and has a more favorable interaction 
than other compounds such as cobalt nitride and nickel nitride43. As 
a result, this catalyst provides good potential properties with a 
relatively less expensive and more selective alternative than other 
catalysts.44” 

For more additional clarification, we have changed the term “nitrite” 
to “nitride” due to a typo, and we have added a sentence of 
“potentially solving” in the same paragraph since it has made the 
sentence clear to read. 

2 

For preparation of catalyst, the authors reduced the catalyst at 350 
˚C. Why did you select this temperature? The hydrogen-temperature 
programmed reduction H2-TPR) technique should be given. 
Moreover, the authors reported that the catalyst obtained after 
reduction was then sieved by 200-mesh. I think some part of reduced 
catalyst would be oxidized before activating the hydrocracking 
process. 

Thank you for pointing this out. Sorry for this omission, we missed 
written some part of reduction process. The method we wrote is less 
detailed. Sorry for this omission. We missed writing some parts of 
the reduction process. In this study, the reduction temperature was 
gradually increased up to 600 ˚C, with a controlled heating rate. 
First, the temperature was raised at 276.65 ˚C/min to 623.15 K, 
afterward at 273.45 K/min to 773.15 K, then subsequent at 274.15 
K/min to 873.15 K, and held for 2 hours. We have changed the 



Celsius unit to Kelvin to make the unit consistent. This method refers 
to the modified method of Hamdan et al. 

Reference: 

M. Abou Hamdan, A. Nassereddine, R. Checa, M. Jahjah, C. Pinel, 
L. Piccolo and N. Perret, Front. Chem., 2020, 8, 1–12. 

The revised text as follows: 

“In the reduction process, the temperature was raised at 276.65 
˚C/min to 623.15 K, afterward at 273.45 K/min to 773.15 K, then 
subsequent at 274.15 K/min to 873.15 K, and held for 2 hours.48” 

We sieved the catalyst by 200-mesh to prevent the catalyst's 
agglomeration post-reduction. The agglomeration of the catalyst 
could reduce the catalyst contact between the reactant, which lowers 
the catalytic activity. Furthermore, to ensure that the catalyst is not 
oxidized, we saturate the reactor with H2 gas prior to the 
hydrocracking process to remove the oxygen gas. Hence, this would 
avoid the oxidation of the catalyst. 

 

The revised text as follows: 

“The reactor was saturated with H2 gas under pre-determined 
conditions prior to the hydrocracking process to remove the oxygen 
gas.54” 

 



3 

For the hydrocracking of palm oil, the palm oil flow rate and how 
to control it should be stated. 

Thank you for pointing this out. The palm oil flow rate was 11.94 
g/min and pumped using a peristaltic pump. This feedstock flow rate 
was proportional to 100 mL of palm for a 7.8 min reaction, as we 
convert the volume of palm oil into weight using its density. 

The revised text as follows: 

“The palm oil flow rate was 11.94 g/min and pumped using a 
peristaltic pump” 

4 

The analysis for distinguishing the bio-gasoline and bio-aviation 
has to be declared. 

Thank you for pointing this out. We have analyzed the bio-gasoline 
and bio-aviation using a GC-MS. According to the GC-MS analysis, 
the lower molecular weight would show a shortened retention time 
rather than the higher molecular weight. In this context, the carbon 
atom ranging from C5 to C12 is considered a bio-gasoline, whereas 
the carbon atom ranging from C13-C16 is considered a bio-aviation 
fuel. 

The revised text as follows: 

“The biogasoline and bio-aviation fuel fractions were evaluated 
based on the hydrocarbons group with C5-C12 and C13-C16, 
respectively.” 

5 

For Eq. 1, I think the degree of conversion should be evaluated from 
the reduction of the triglyceride content in the liquid product. The 
Eq. 1 uses the volumes of feed and unreacted feed to calculate the 
conversion. This means the loss of liquid product to yield the 
gaseous or solid products at each given condition. 

In Eq. 1, we have realized that the use of volume feed is not 
appropriate. We have changed the equation regarding the conversion 
determination. The volume of feed was changed to the weight of the 
feed. In this condition, we assumed that the weight of palm oil feed 
is a triglyceride that further undergoes the hydrocracking process. 



The revised text as follows:  

X ( w/w %) =
Weightfeed - Weightunreacted feed

Weightfeed
 

(1) 

  

6 

In the part of hydrocracking of palm oil (Page 7 of 29), the authors 
reported that “…in which the catalyst’s active site was molybdenum 
nitride,…”. Did the nitride form still exist after reduction in the 
presence of hydrogen? Please provide the evidence. 

Thank you for pointing this out. In this study, we used ammonium 
heptamolybdate tetrahydrate as molybdenum and reacted with 
ammonium nitrate to form a molybdenum nitrate (Mo(NO3)6). 
Precisely, the hydrogen gas in this study was used to reduce the 
molybdenum nitrate to molybdenum nitride. In this condition, 
nitride exists, and we have provided the evidence by XRD 
characterization. Furthermore, form SEM-EDX analysis showed an 
increase in bentonite's nitrogen content from 0 to 0.49 % after 
modification, which strengthened the evidence. 

7 

In the same paragraph of the comment No. 6, the authors explained 
by related the Bronsted acid sites. The contents of Bronsted and 
Lewis acid sites of the molybdenum nitride-bentonite catalyst 
should be shown. 

Thank you for pointing this out. In this manuscript, unfortunately, 
we did not evaluate the specific content of Bronsted and Lewis acid 
quantitatively. Hence, we choose to delete the sentences. 
Nevertheless, we have calculated the total acidity of the catalyst, 
which clearly showed that the modification of bentonite using 
molybdenum nitride increased the acidity of the bentonite catalyst. 

 

 

 

 



 Referee 2 

1 

In the section of introduction, please give more details about the 
hydro-cracking reaction as well as the downstream process to 
recovery product. 

Thank you for pointing this out. As we mentioned earlier in the 
introduction section, hydrocracking is a two-stage process 
combining catalytic cracking and hydrogenation, in which 
feedstocks with a longer number of carbon atoms are cracked in the 
presence of hydrogen and a bifunctional catalyst into shorter carbon 
atoms. Furthermore, we have added the details about the 
hydrocracking reaction as the reviewer suggested. 

The revised text as follows: 

“A further vacuum distillation process is conducted to separate 
hydrocracking fraction product. The hydrocracking process involves 
the removal of double bonds and carboxyl groups in fatty acids to 
obtain compounds with a lower number of carbon atoms. In this 
process, with the presence of hydrogen gas and the bifunctional 
catalyst, the hydrodeoxygenation reaction is entailed as the primary 
reaction, whereas the decarboxylation is the side reaction. 
Furthermore, the liquid hydrocarbon product generally contains a 
rich n-alkanes compound obtained through three complex reactions, 
namely decarbonylation, decarboxylation, and 
hydrodeoxygenation.12” 

As additional clarification, we have changed the phrase 
“decomposition” to “catalytic cracking” since it has made the 
sentence more appropriate. Also, we have added a new sentence of 



“In the matter of the hydrocracking feedstocks” to continue the 
paragraph regarding the explanation of hydrocracking feedstocks. 

2 

For the catalyst used, it was necessary to activate whether or not 
before starting reaction. 

Thank you for pointing this out. In order to ensure that the 
molybdenum nitride-bentonite catalyst is ready to start the 
hydrocracking reaction, first of all, the reactor is saturated by 
hydrogen gas. This treatment was done to expel the oxygen gas and 
make sure the catalyst is thoroughly reduced in the form of 
molybdenum nitride. This molybdenum nitride acts as an active 
catalyst site. 

3 

The authors should give more details for the catalyst packing and 
also how much it was used in batch reaction. In addition, how many 
times the catalyst can be used? 

Thank you for bringing it to our attention. We used a catalyst weight 
of 12 g catalyst and prepared with 200-mesh, as previously stated in 
the materials and method section. Subsequently, as the reviewer is 
concerned, the study of regeneration of catalyst as well as the 
deactivation of catalyst is critical to understanding the catalyst 
performance. As this topic is a huge aspect, we currently explore this 
aspect in the other manuscript. In this paper, we focused on the 
optimization of hydrocracking process using RSM-CCD.    

 

4 

The raw material of palm oil used was missing. What kinds of palm 
oil used? It was needed to get pretreatment before reaction whether 
or not. 

We thank the reviewer for pointing this out. We have incorporated 
the revision throughout the manuscript. The palm oil used was RBD 
(Refined, Bleached, and Deodorized) palm oil which obtained from 
PT. Agro Indralaya Mandiri. This RDB palm oil was taken without 
further pretreatment. 

 



The revised text as follows: 

“RBD (Refined, Bleached, and Deodorized) palm oil was obtained 
from PT. Agro Indralaya Mandiri without further pretreatment” 

5 

Test equipment in the section of materials and methods must be 
listed. 

Thank you for pointing this out. We already listed the test equipment 
regarding the catalyst characterization in the materials and method, 
whereas the hydrocracking of palm oil was conducted using a fixed-
bed reactor's feed column. In the context of optimization, The RSM-
CCD and statistical analysis (ANOVA) were conducted using 
Design-expert 12 software, as previously mentioned in the 
manuscript. 

6 

The procedure of fractional distillation to recovery product was 
missing. The details must be added. 

Thank you for pointing this out. This observation is correct. We 
have provided the procedure of distillation of recovery product 
fraction.  

The revised text as follows: 

“The liquid of the hydrocracking product was later heated in the 
vacuum distillation at 200 °C to acquire the respective biofuel 
fractions. After distillation, the leftover liquid in the flask was 
comprised of unreacted triglycerides from the palm oil feedstock” 

7 

The author should give more details why a conversion rate of 
78.33% and equivalent to the oil yield of 50.32%, gas yield of 44%, 
and coke yield of 5.73%.  

Thank you for pointing this out. As we know that the term 
conversion is used to describe ratios of how much of a reactant has 
reacted, i.e., the palm oil itself, which contained triglyceride, 
regardless of what product it goes to, whereas the term yield is used 
to describe how much of a product was formed, i.e., the oil, gas, and 
coke. In our study, based on the optimum condition, we got the 



conversion of 78.33%, which indicated that 78.33% of the reactant 
(triglyceride) reacted to form a product, whereas 21.67% was the 
unreacted triglyceride. In this case, the hydrocracking reaction 
produces an oil yield of 50.32%, a gas yield of 44%, and a coke yield 
of 5.73%. The method of calculating those parameters was described 
in the materials and section method. We hope that it is now clearer. 

Additional clarifications 

1 We have changed the Table 2 caption from “The range of levels variables studied using RSM-CCD” to “Analysis of catalyst acidity” due 
to an inaccurate caption.  

2 

In the acknowledgment section, we have changed the sentences from “This work was supported by Universitas Sriwijaya through grant 
competitive 2021 Contract No. 0010/UN9/SK.LP2M.PT/2021, April 28, 2021.” to “This work was supported by Universitas Sriwijaya 
through Hibah Kompetitif 2022 No. 0109/UN9.3.1/SK/2022.” 
 
Lastly, thank you for the valuable reviewer comments and corrections. 
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