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July 6™, 2018
Dear Editor,

I would like to submit a paper entitled “Design of Ag;PO, for highly enhanced
photocatalyst using hydroxyapatite as a source of phosphate ion" to Solid State Sciences.
Attached please find the files of the written manuscript.

In the present research, the Ag;PO, solid was successfully synthesized by co-
precipitation method using hydroxyapatite as a source of phosphate ion. The results showed
that this method of synthesis dramatically decreases the particle size and improves the
photocatalytic activity of silver orthophosphate. The mechanism of this reaction was also
studied, showing that the mechanism works in the following order: holes > superoxide radical
> hydroxyl radical. This is a new method of Ag;PO, preparation to improve the properties of
Ag;PO,. This investigation could be very useful for other researchers to develop the silver
phosphate based photocatalyst in the future.

Based on above reason, I would be grateful if you examine its acceptance to Solid

State Sciences.

Sincerely yours,

Dr. Uyi Sulaeman

Associate Professor,

Department of Chemistry, Faculty of Mathematics and Natural Science,
Jenderal Soedirman University

JI. Dr Soeparno No.61 Karangwangkal, Purwokerto, 53123, Indonesia.
Telp: +62-281-638793

Fax: +62-281-638793

E-mail: uyi_sulaeman@yahoo.com
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source of phosphate ion

Article type Full Length Article

Abstract

The effect of hydroxyapatite on structure, particle size, and band gap energy of silver orthophosphate (Ag3P0O4) have
been investigated. The hydroxyapatite as a source of phosphate ion was prepared using the coprecipitation of CaCl2
and KH2PO4. To produce the product of Ag3P04, the as-synthesized hydroxyapatite was suspended in water and
quickly added to a silver nitrate solution. The obtained photocatalysts were characterized using XRD, SEM, DRS, and
XPS. The high crystallinity of single phase Ag3P0O4 was easily produced using the hydroxyapatite. Photocatalytic
activities of the product were evaluated using RhB decomposition under blue light irradiation. The hydroxyapatite as a
source of phosphate ion dramatically decreases the particle size and increases the absorption in the visible region.
This obtained photocatalyst significantly improves the photocatalytic activity. The mechanism of reaction works in the
following order: holes > superoxide radical > hydroxyl radical.
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September 15t 2018
Dear Editor,

I would like to submit a revised manuscript entitled “Design of Ag;PO, for highly
enhanced photocatalyst using hydroxyapatite as a source of phosphate ion" to Solid State
Sciences. Attached please find the files of the written manuscript.

This manuscript has been revised based on the Reviewer comments. I would like to
appreciate to all Reviewers for comments in this manuscript. It is very valuable. I have found
the clear data and good explanation after following the comments, especially the XPS analysis
after photocatalytic reaction. This investigation could be very useful for other researchers to
develop the silver phosphate based photocatalyst.

Based on above reason, I would be grateful if you examine its acceptance to Solid

State Sciences.

Sincerely yours,

Dr. Uyi Sulaeman

Associate Professor,

Department of Chemistry, Faculty of Mathematics and Natural Science,
Jenderal Soedirman University

J1. Dr Soeparno No.61 Karangwangkal, Purwokerto, 53123, Indonesia.
Telp: +62-281-638793

Fax: +62-281-638793

E-mail: uyi sulaeman@yahoo.com



An Itemized List of the Changes in the Revised Manuscript

Journal : Solid State Sciences

Ms. Ref. No. : SSSCIE-2018-693

Title : Design of AgsPO, for highly enhanced photocatalyst using hydroxyapatite
as a source of phosphate ion

Authors : Uyi Sulaeman, Suhendar Suhendar, Hartiwi Diastuti, Anung Riapanitra,
Shu Yin

The authors greatly appreciate the reviewer’s favorable comments. Here are the replies to each
point. The response is in brown font, and the changes in the manuscript are in blue font.

Please take some time to review this revised manuscript again, thank you very much!

Reviewers' comments:

Reviewer #1: In general, this paper reports an interesting experimental result. Using
hydroxyapatite as a source of phosphate ion to synthesize Ag3PO4. The obtained products
were characterized by XRD, SEM, XPS and UV-Vis analysis. The photocatalytic properties
were investigated by degradation of Rhodamine B (RhB). However, in order to further

improve the quality of this paper, several comments listed below should be fully addressed.

1. The photo-corrosion often takes place in the Ag based photocatalysts. The revised
manuscript should present XPS results of sample after used.

According to the comment, | did the XPS analysis for the sample after used. The results are
shown in Fig.7 and Table 1. The explanations are in page 8-9.

...To investigate the effect of photocatalytic reaction, the photocatalyst of Ag;PO4,/HAP after 4
cycles test was analyzed using the XPS. The results were shown in Fig.7. The deconvolution
of Ag3d showed that the BE of 374.2 eV and 368.5 were observed (Fig.7(a)), indicating that
the Ag® was formed on the surface [27]. This formation was generated by the photoreduction
of Ag* to Ag® during the photocatalytic reaction. The decreased BE of P2p (132.1 eV) was also
observed after photocatalytic reaction suggesting that the chemical environment of P2p has
changed (Fig.7(b)). The peak of O1s was deconvoluted into three peaks of 529.5 eV, 531.2
eV, and 533.1 eV (Fig.7(c)). The BE of 529.5 eV was assigned to the lattice oxygen atom of
Ag;PO, [28], whereas the BE of 531.2 eV and 533.1 eV were assigned to the O=C-OH and
C-0, respectively [29]. The high intensity of 531.2 eV might also be coincident with the
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chemisorbed water or surface hydroxyl group [30,31]. These suggested that the catalyst after
cyclic test might adsorb the product of RhB degradation. The BE of 284.4 eV, 285.6 eV, 286.9
eV, and 288.2 eV at C1s assigned to sp?, sp? hybridized C atom, C-0O, and COOH respectively
(Fig.7(d)) [19]. The concentration of C1s after the cyclic test was higher compared to before
cyclic test, suggesting that the carbon compounds from the RhB degradation highly adsorbed
on the surface of Ag;PO4/HAP (Table 1). The N1s and CI2p were also identified in the sample
(Fig.7(e,f)), indicating that the products of RhB degradation contain nitrogen and chlorine
adsorbed on to the surface of Ag;PO,4. The peak with the BE of 399.7 eV at N1s was assigned
to C-N configuration [32,33]. The BE of 197.5 eV and 199.5 eV were assigned to Cl 2p;,, and
2p12 spin-orbit doublet [34], respectively.

2. Before using abbreviation e.g. BE in paragraph 4, page 6, full name should be added.
According to the comment, | have changed it, could be seen in page 7, paragraph 2.

The binding energy (BE) of 373.8 eV and 367.8 eV were assigned to the Ag3d;, and Ag3ds,,
respectively (Fig.4(b)).

3. Photocatalytical mechanism about the role of Ag is not clear. The authors should be
discussed carefully.
According to the comment, | have changed it, the explanation based on the data and references

The explanation could be seen in page 8 paragraph 1, and in page 9 paragraph 2.

4. In Figure 5, the authors think the high photocatalytic activity might be caused by small
particle size and defect sites. However, they didn’t provide detailed illustration or cite
reference’s results.

According to the comment, | have changed it, the explanation based on the data and
references, see page 8, paragraph 1.

The high photocatalytic activity might be caused by smaller particle size that has a relatively
higher specific surface area [25]. The higher the photocatalyst surface area, the higher the
absorption that contributes to the photocatalytic reaction [26]. It is also possible that the
Ag;PO,4/HAP has a defect site due to having a high absorption above 500 nm as shown in
Fig.2. The previous results showed that the native defect of silver vacancy was observed in
the sample that has high absorption in the visible region [3]. The defect sites might act as
capture centers for the photoexcited electron that effectively suppress the recombination of

electron and holes.



5. In the section of the introduction, it is incomplete to summarize the development of Ag-
based heterojunction photocatalyst, some recent papers about Ag-based photocatalyst
should be discussed in the introduction, e.g. SOLID STATE SCIENCES, 2016, 56: 10-15,
SOLID STATE SCIENCES, 2018, 80: 1-5, Chinese J. Catal. 2017, 38, 337-347, Applied
Catalysis B: Environmental, 2018, 234: 90-99, Appl. Catal. B, 2016, 187, 163-170..

According to the comment, | have added the introduction based on these references, see page
2, paragraph 1.

...Many researchers have mainly focused on Ag-based heterojunction in AgzPO, photocatalyst
improvement. For example, the incorporation of reduced graphene oxide (RGO) into the
BiPO4,/Ag/AgsPO, heterojunction improved the charge transfer and suppressed the
recombination of electron/hole pairs [4]. The Z-scheme heterojunction and surface plasmon
resonance effect could also be generated by the design of Ag;PO./Ag/AgoMoQ, [5]. This
impressive design enhanced the photocatalytic activity and stability. Another photocatalyst,
TiO,, could also be improved by forming the Ag quantum dots on TiO,. This modification could
generate the surface plasmon resonance effect that improves the visible light photocatalytic
activity [6]. However, the formation of metallic Ag could decrease the stability, for instance, the
addition of Ti(IV) co-catalyst on AgBr decreases the stability because the accumulated electron
in CB promotes the reduction of Ag*ions into metallic Ag [7]. This problem could be improved
by surface modification using Fe(lll) as an electron co-catalyst. The photocatalytic activity was
not only affected by the Ag nanoparticle but also affected by phosphate ion. The grafting of
phosphate on the surface-phase junction structure of twinned BiPO, affected the position of

energy band and improve the redox ability [8].

Reviewer #2:

In this manuscript, the authors primarily introduced a method of investigation of the effect of
hydroxyapatite on structure, morphology, and band gap energy of silver orthophosphate
(AgsPO,). The authors provide relevant analysis results to explain the advantages of this

method, but | think it can be published after major revise.

1. Please give the annotation under every figure.
According to the comment, | have added the annotation under every Figures. The changes

could be seen in Figure caption.

2. In Fig. 3b, the agglomeration of Ag;PO4/HAP is obvious, but the photocatalytic activities of

are very preeminent. | think the author should give explanation.



Yes, the agglomeration of Ag;PO4/HAP is obvious. However, the different particle size could
be seen clearly. Beside particle size, the high absorption of AgzsPO4/HAP has been observed.
Previous results showed that this phenomenon is caused by defect in the surface of Ag;PO,
that improve the catalytic activity. | have changed the explanation based on the data and
references in page 8, paragraph 1.

The high photocatalytic activity might be caused by smaller particle size that has a relatively
higher specific surface area [25]. The higher the photocatalyst surface area, the higher the
absorption that contributes to the photocatalytic reaction [26]. It is also possible that the
AgsPO4/HAP has a defect site due to having a high absorption above 500 nm as shown in
Fig.2. The previous results showed that the native defect of silver vacancy was observed in
the sample that has high absorption in the visible region [3]. The defect sites might act as
capture centers for the photoexcited electron that effectively suppress the recombination of

electron and holes.

3. In the manuscript, the authors mention that the effect of hydroxyapatite on structure,
morphology, and band gap energy of silver orthophosphate (Ag3P04) has been investigated.
However, in this manuscript, | don’t find the analysis of effect of morphology to the
photocatalytic activities.

According to the comment, | have changed it as shown in the Abstract.

The effect of hydroxyapatite on structure, particle size, and band gap energy of silver

orthophosphate (Ags;PO,4) have been investigated.

4. In the manuscript, the authors mention that when the HAP adding, the size of Ag;PO,
significantly decreases and the photocatalytic activities significantly increases. | think the
authors should give some explanation.

According to the comment, | have changed the explanation, see page 8, paragraph 1

The high photocatalytic activity might be caused by smaller particle size that has a relatively
higher specific surface area [25]. The higher the photocatalyst surface area, the higher the
absorption that contributes to the photocatalytic reaction [26]. It is also possible that the
AgsPO4/HAP has a defect site due to having a high absorption above 500 nm as shown in
Fig.2. The previous results showed that the native defect of silver vacancy was observed in
the sample that has high absorption in the visible region [3]. The defect sites might act as
capture centers for the photoexcited electron that effectively suppress the recombination of

electron and holes.



The Ag;PO, was successfully synthesized using hydroxyapatite
Hydroxyapatite could be used as a source of phosphate ion
Hydroxyapatite dramatically decreases the particle size of Ag;PO4

The highly enhanced Ag;PO, could be easily produced.
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From: Sang Woo Han (Solid State Sciences) <EviseSupport@elsevier.com>
Sent: Sunday 30th September 2018 14:41

To: Uyi Sulaeman <sulaeman@unsoed.ac.id>

Subject: Your manuscript SSSCIE_2018_693_R1 has been accepted

Ref: SSSCIE_2018 693 R1

Title: Design of Ag3P0O4 for highly enhanced photocatalyst using hydroxyapatite as a source of
phosphate ion

Journal: Solid State Sciences

Dear Dr. Sulaeman,

| am pleased to inform you that your paper has been accepted for publication. My own comments as well
as any reviewer comments are appended to the end of this letter. Now that your manuscript has been
accepted for publication it will proceed to copy-editing and production.

Thank you for submitting your work to Solid State Sciences. We hope you consider us again for future
submissions.

Kind regards,

Sang Woo Han
Regional Editor
Solid State Sciences

Comments from the editors and reviewers:
- Reviewer 2

The author has been modified the manuscript as the comments and the subject addressed in this article
is worthy of investigation. So, in my opinion, this manuscript could be published in present form.

Have questions or need assistance?

For further assistance, please visit our Customer Support site. Here you can search for solutions on a
range of topics, find answers to frequently asked questions, and learn more about EVISE® via interactive
tutorials. You can also talk 24/5 to our customer support team by phone and 24/7 by live chat and email.

Copyright © 2018 Elsevier B.V. | Privacy Policy

Elsevier B.V., Radarweg 29, 1043 NX Amsterdam, The Netherlands, Reg. No. 33156677.


http://help.elsevier.com/app/answers/list/p/9435/
https://www.elsevier.com/legal/privacy-policy

8/10/22, 1:09 PM Yahoo Mail - Corrections received

Corrections received

From: optteam@elsevierproofcentral.com
To: uyi_sulaeman@yahoo.com

Date: Sunday, October 7, 2018 at 12:11 PM GMT+7

This is an automatically generated message. Please do not reply because this mailbox is not monitored.
Dear Dr. Uyi Sulaeman,

Thank you very much for using the Proof Central application for your article " Design of AgzPO4 for highly enhanced
photocatalyst using hydroxyapatite as a source of phosphate ion " in the journal "SSSCIE"

All your corrections have been saved in our system. Please find attached the PDF summary of your corrections
generated from the Proof Central application for your immediate reference.

To track the status of your article throughout the publication process, please use our article tracking service:

http://authors.elsevier.com/TrackPaper.html?trk_article=SSSCIE5764&trk_surname=

For help with article tracking:
http://support.elsevier.com/app/answers/detail/a_id/90

Kindly note that now we have received your corrections, your article is considered finalised and further amendments are
no longer possible.

For further assistance, please visit our customer support site at http:/support.elsevier.com. Here you can search for
solutions on a range of topics. You will also find our 24/7 support contact details should you need any further assistance
from one of our customer support representatives.

Yours sincerely,
Elsevier Proof Central team

When you publish in an Elsevier journal your article is widely accessible. All Elsevier journal articles and book chapters
are automatically added to Elsevier's SciVerse Science Direct which is used by 16 million researchers. This means that
Elsevier helps your research get discovered and ensures that you have the greatest impact with your new article.

www.sciencedirect.com

&j SSSCIE_5764_edit_report.pdf
530kB
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http://authors.elsevier.com/TrackPaper.html?trk_article=SSSCIE5764&trk_surname=
http://www.elsevier.com/supportcenter/publishing
http://www.elsevier.com/supportcenter/publishing

1/4/2020 Yahoo Mail - Your accepted manuscript [SSSCIE_5764] is now available online

Your accepted manuscript [SSSCIE_5764] is now available online

From: Elsevier - Article Status (article_status@elsevier.com)
To: uyi_sulaeman@yahoo.com

Date: Thursday, October 4, 2018, 10:53 AM GMT+7

Elsevier - Article Status (Article_Status@elsevier.com) is not on your Guest List | Approve sender | Approve
domain

Article title: Design of Ag3PO4 for highly enhanced photocatalyst using hydroxyapatite as a source of phosphate ion
Article reference: SSSCIE5764

Journal title: Solid State Sciences

Corresponding author: Dr Uyi Sulaeman

First author: Dr Uyi Sulaeman

Accepted manuscript available online: 4-OCT-2018

DOl information: 10.1016/j.solidstatesciences.2018.09.015

Dear Dr Sulaeman,

We are pleased to inform you that your accepted manuscript (unformatted and unedited PDF) is now available
online at:

https://doi.org/10.1016/j.solidstatesciences.2018.09.015

You might like to bookmark this permanent URL to your article. Please note access to the full text of this article will
depend on your personal or institutional entitlements.

This version of your article has already been made available at this early stage to provide the fastest access to your
article. It is not intended to be the final version of

your article. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note changes to the

article should not be requested at this stage.

This version will be replaced by the final version as soon as this is available.

Your article can already be cited using the year of online availability and the DOI as follows: Author(s), Article Title,
Journal (Year), DOL.

Once the full bibliographic details (including volume and page numbering) for citation purposes are available, you
will be alerted by e-mail.

To track the status of your article throughout the publication process, please use our article tracking service:

https://authors.elsevier.com/tracking/article/details.do?aid=5764&jid=SSSCIE&surname=Sulaeman

Kind regards,
Elsevier Author Support

HAVE QUESTIONS OR NEED ASSISTANCE?

For further assistance, please visit our Customer Support site where you search for solutions on a range of topics
and find answers for frequently asked questions. You can also talk to our customer support team by hone 24 hours a
day from Monday-Friday and 24/7 by live chat and email.

Get started at > http://service.elsevier.com

© 2016 Elsevier Ltd | Privacy Policy http://www.elsevier.com/privacypolicy.

Elsevier Limited, The Boulevard, Langford Lane, Kidlington, Oxford, OX5 1GB, United Kingdom, Registration No.
1982084. This e-mail has been sent to you from Elsevier Ltd. To ensure delivery to your inbox (not bulk or junk
folders), please add article_status@elsevier.com to your address book or safe senders list.
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