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RSPA-2016-0618.R0 (Original submission)
Review form: Referee 1 (Dominique Costa)
Is the manuscript an original and important contribution to its field?
Yes
Is the paper of sufficient general interest?
Yes
Is the overall quality of the paper suitable?
Yes
Quality of the paper
An excellent paper making an important contribution to the field: should be published.
Can the paper be shortened without overall detriment to the main message?
No
Do you think some of the material would be more appropriate as an electronic appendix?
No
For papers with colour figures – is colour essential?
Yes
If there is supplementary material, is this adequate and clear?
Not applicable
© 2016 The Author(s) Published by the Royal Society. All rights reserved.
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Are there details of how to obtain materials and data, including any restrictions that may
apply?
Yes
Do you have any ethical concerns with this paper?
No
Recommendation?
Accept as is
Comments to the Author(s)
This paper presents a theoretical study of water layers adsorption on PtRu surface alloys of
different compositions on Pt(111). Four surface Ru concentrations are studied: 0; 33%, 66% and
100%. It is shown that water has an increased affinity for Ru. Water keeps the hexagonal ice layer
structure for all Ru concentrations but 100% for which the structure is pentagonal. An interesting
dynamics study is also done, which shows that the ice structure is destroyed at room
temperature, at the exception of the Pt1Ru2 alloy which provides a hexagonal Ru Template, that
stabilizes the water molécules. The paper is very interesting, well written, convincing and can be
published as it is.

Review form: Referee 2
Is the manuscript an original and important contribution to its field?
Yes
Is the paper of sufficient general interest?
Yes
Is the overall quality of the paper suitable?
Yes
Quality of the paper
A good paper worth publishing in Proceedings.
Can the paper be shortened without overall detriment to the main message?
No
Do you think some of the material would be more appropriate as an electronic appendix?
No
For papers with colour figures – is colour essential?
Yes
If there is supplementary material, is this adequate and clear?
Not applicable
Are there details of how to obtain materials and data, including any restrictions that may
apply?
Yes
Do you have any ethical concerns with this paper?
No
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Recommendation?
Accept with minor revision (please list in comments)
Comments to the Author(s)
Dear editor,
In general this is a useful and timely study, which is written with excellent clarity. However,
there are some issues with regard to the setup and presentation of the results that should be
considered:
- The authors say nothing about their use of k-points for the metallic system, the choice of PAW
potentials or the vacuum in the cell.
- The choice of only 2 water layers in the AIMD is a little surprising - I assume that the cell has a
significant vacuum here as well, so there are two interfaces in the system: water-metal and watervacuum. Can anything useful be said when these two interfaces are in such close proximity to
each other?
- I wonder if the snapshots in Fig. 3d-f (and Fig. 5d-f) would be more useful replaced by average
O positions during the run?

Decision letter (RSPA-2016-0618)
08-Sep-2016
Dear Dr Gross,
On behalf of the Editor, I am pleased to inform you that your Manuscript RSPA-2016-0618
entitled "Water adsorption on bimetallic PtRu/Pt(111) surface alloys" has been accepted for
publication subject to minor revisions in Proceedings A. Please find the referees' comments
below.
The reviewer(s) have recommended publication, but also suggest some minor revisions to your
manuscript. Therefore, I invite you to respond to the reviewer(s)' comments and revise your
manuscript. Please note that we have a strict upper limit of 28 pages for each paper. Please
endeavour to incorporate any revisions while keeping the paper within journal limits. Please note
that page charges are made on all papers longer than 20 pages. If you cannot pay these charges
you must reduce your paper to 20 pages before submitting your revision. Your paper has been
ESTIMATED to be 10 pages. We cannot proceed with typesetting your paper without your
agreement to meet page charges in full should the paper exceed 20 pages when typeset. If you
have any questions, please do get in touch.
It is a condition of publication that you submit the revised version of your manuscript within 7
days. If you do not think you will be able to meet this date please let me know in advance of the
due date.
To revise your manuscript, log into https://mc.manuscriptcentral.com/prsa and enter your
Author Centre, where you will find your manuscript title listed under "Manuscripts with
Decisions." Under "Actions," click on "Create a Revision." Your manuscript number has been
appended to denote a revision.
You will be unable to make your revisions on the originally submitted version of the manuscript.
Instead, revise your manuscript and upload a new version through your Author Centre.
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When submitting your revised manuscript, you will be able to respond to the comments made by
the referee(s) and upload a file "Response to Referees" in "Section 6 - File Upload". You can use
this to document any changes you make to the original manuscript. In order to expedite the
processing of the revised manuscript, please be as specific as possible in your response to the
referee(s).
IMPORTANT: Your original files are available to you when you upload your revised manuscript.
Please delete any redundant files before completing the submission process.
In addition to addressing all of the reviewers' and editor's comments, your revised manuscript
MUST contain the following sections before the reference list (for any heading that does not
apply to your work, please include a comment to this effect):
• Data accessibility
• Competing interests
• Authors’ contributions
• Acknowledgements
• Funding statement
• Ethics statement
See https://royalsociety.org/journals/authors/author-guidelines/ for further details.
As described in our instructions to authors (https://royalsociety.org/journals/authors/authorguidelines/), from January 1st 2016, it is a condition of publication for the submitting author to
provide an Open Researcher and Contributor ID (ORCID) via the online submission system.
You can find out more about our reasons for mandating author ORCIDs at
https://blogs.royalsociety.org/publishing/from-january-youll-need-an-orcid/. If you have not
already done so, you can register for an ORCID at https://orcid.org/register, and details of how
to link your ORCID to your ScholarOne account can be found at https://orcid.org/oauth/signin.
When you have added your ORCID to the manuscript, please resubmit the paper.
When uploading your revised files, please make sure that you include the following as we cannot
proceed without these:
1) A text file of the manuscript (doc, txt, rtf or tex), including the references, tables (including
captions) and figure captions. Please remove any tracked changes from the text before
submission. PDF files are not an accepted format for the "Main Document".
2) A separate electronic file of each figure (tif, eps or print-quality pdf preferred). The format
should be produced directly from original creation package, or original software format.
3) Electronic Supplementary Material (ESM): all supplementary materials accompanying an
accepted article will be treated as in their final form. Note that the Royal Society will not edit or
typeset supplementary material and it will be hosted as provided. Please ensure that the
supplementary material includes the paper details where possible (authors, article title, journal
name). Supplementary files will be published alongside the paper on the journal website and
posted on the online figshare repository (https://figshare.com). The heading and legend
provided for each supplementary file during the submission process will be used to create the
figshare page, so please ensure these are accurate and informative so that your files can be found
in searches. Files on figshare will be made available approximately one week before the
accompanying article so that the supplementary material can be attributed a unique DOI.
Alternatively you may upload a zip folder containing all source files for your manuscript as
described above with a PDF as your "Main Document". This should be the full paper as it appears
when compiled from the individual files supplied in the zip folder.
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Article Funder
Please ensure you fill in the Article Funder question on page 2 to ensure the correct data is
collected for FundRef (http://www.crossref.org/fundref/).
Media summary
Please ensure you include a short non-technical summary (up to 100 words) of the key
findings/importance of your paper. This will be used for to promote your work and marketing
purposes (e.g. press releases). The summary should be prepared using the following guidelines:
*Write simple English: this is intended for the general public. Please explain any essential
technical terms in a short and simple manner.
*Describe (a) the study (b) its key findings and (c) its implications.
*State why this work is newsworthy, be concise and do not overstate (true 'breakthroughs' are a
rarity).
*Ensure that you include valid contact details for the lead author (institutional address, email
address, telephone number).
Cover images
We welcome submissions of images for possible use on the cover of Proceedings A. Images
should be square in dimension and please ensure that you obtain all relevant copyright
permissions before submitting the image to us. If you would like to submit an image for
consideration please send your image to proceedingsa@royalsociety.org
Once again, thank you for submitting your manuscript to Proceedings A and I look forward to
receiving your revision. If you have any questions at all, please do not hesitate to get in touch.
Best wishes
Raminder Shergill
proceedingsa@royalsociety.org
Proceedings A
Reviewer(s)' Comments to Author:
Referee: 1
Comments to the Author(s)
This paper presents a theoretical study of water layers adsorption on PtRu surface alloys of
different compositions on Pt(111). Four surface Ru concentrations are studied: 0; 33%, 66% and
100%. It is shown that water has an increased affinity for Ru. Water keeps the hexagonal ice layer
structure for all Ru concentrations but 100% for which the structure is pentagonal. An interesting
dynamics study is also done, which shows that the ice structure is destroyed at room
temperature, at the exception of the Pt1Ru2 alloy which provides a hexagonal Ru Template, that
stabilizes the water molécules. The paper is very interesting, well written, convincing and can be
published as it is.
Referee: 2
Comments to the Author(s)
In general this is a useful and timely study, which is written with excellent clarity. However,
there are some issues with regard to the setup and presentation of the results that should be
considered:
- The authors say nothing about their use of k-points for the metallic system, the choice of PAW
potentials or the vacuum in the cell.
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- The choice of only 2 water layers in the AIMD is a little surprising - I assume that the cell has a
significant vacuum here as well, so there are two interfaces in the system: water-metal and watervacuum. Can anything useful be said when these two interfaces are in such close proximity to
each other?
- I wonder if the snapshots in Fig. 3d-f (and Fig. 5d-f) would be more useful replaced by average
O positions during the run? Board member pre-assessment comments (if available):
Board Member
Comments to Author(s):
(There are no comments.)

Author's Response to Decision Letter for (RSPA-2016-0618)
See Appendix A.

Appendix A
Ref. Decision on RSPA-2016-0618 - Proceedings A
Title: Water adsorption on bimetallic PtRu/Pt(111) surface alloys
Authors: J. Fischer, D. Mahlberg, T. Roman, A. Gross
Dear editors of Proceedings A,
we are very pleased that both reviewers recommend publication
of our manuscript and that the paper already has been accepted
by Proceedings A. Referee 2 had some very helpful comments.
We have carefully considered them and changed the manuscript
accordingly. All the changes are described in detail below
in the Reply to Referee 2.
Best regards,
Axel Gross
==========================================
Reply to Referee 1
==========================================
> This paper presents a theoretical study of water layers adsorption on
PtRu surface alloys of different compositions on Pt(111). Four surface
Ru concentrations are studied: 0; 33%, 66% and 100%. It is shown that
water has an increased affinity for Ru. Water keeps the hexagonal ice
layer structure for all Ru concentrations but 100% for which the
structure is pentagonal. An interesting dynamics study is also done,
which shows that the ice structure is destroyed at room temperature,
at the exception of the Pt1Ru2 alloy which provides a hexagonal Ru
Template, that stabilizes the water molecules. The paper is very
interesting, well written, convincing and can be published as it is.
Response: We are glad that referee 1 recommends publication of our paper
as is.
==========================================
Reply to Referee 2
==========================================
> In general this is a useful and timely study, which is written with
excellent clarity.
Response: We really appreciate that referee 2 states that our paper
"is written with excellent clarity."
> However, there are some issues with regard to the
setup and presentation of the results that should be considered:
- The authors say nothing about their use of k-points for the metallic
system, the choice of PAW potentials or the vacuum in the cell.
Response: We regret that we forgot to report these important technical
parameters. In the revised version, we now mention them. In fact, we
already mentioned that we are using PAW potentials.

We modified the second paragraph of the section on Computational
details to
"Ordered surface alloys have been considered with a Ru content of 0,
1/3, 2/3 and 1 in a $\sqrt{3}\times\sqrt{3}R30^{\circ}$ geometry using
a k-point sampling of 9x9x1 to replace the integration over the first
Brillouin zone. The ab initio molecular dynamics (AIMD) simulations
have been performed in a $2 \sqrt{3}\times2\sqrt{3}R30^{\circ}$
surface unit cell employing 5x5x1 k-points. A vacuum region of at
least 15 A was chosen, depending on the number of water layers."
> - The choice of only 2 water layers in the AIMD is a little
surprising - I assume that the cell has a significant vacuum here as
well, so there are two interfaces in the system: water-metal and
water-vacuum. Can anything useful be said when these two interfaces
are in such close proximity to each other?
Response: We admit that only two water layers corresponds to a
relatively thin water film. The main reason for the small number is
to reduce the still significant numerical effort associated with ab
initio molecular dynamics simulations. In Ref. 42, we had shown that
water layers at Pt(111) assume a bulk liquid-like structure from the
third layer on. On the other hand, in Ref. 18 we had shown
some time ago that two water layers are sufficient to reproduce
basic properties of water films on metal electrodes. We therefore
replaced the last sentence of the section on Computational Details
by
"The AIMD simulations were performed with the Verlet algorithm using
a time step of 1 fs within the microcanonical ensemble considering
two water layers. This corresponds to a rather thin film. Recent AIMD
simulations of a water film on Pt(111) have revealed that at this
particular electrode the water layers assume a bulk liquid-like
structure from the third layer on [42]. On the other
hand, previously it was shown that two water layers at close-packed
metal electrodes are sufficient to reproduce basic properties of
adsorbed water layers [18]. In order to limit the still
high computational cost of AIMD simulations, we have therefore chosen
to take into account only two layers of water.”
> - I wonder if the snapshots in Fig. 3d-f (and Fig. 5d-f) would be more
useful replaced by average O positions during the run?
We thank the referee for this suggestion. However, average oxygen positions
are not too instructive as their mean value is rather close to the initial
position. Instead, we have now added a third row of panels to Figure 3 where
we show the trajectories of the oxygen atoms along the AIMD runs illustrating
their displacement due to the thermal motion. Furthermore, we have added a
corresponding statement in the text on page 8. We have not extended the
discussion as it already covers what is shown in the added panels.

