
A combined experimental and theoretical 
study of methyl acetoacetate adsorption 
on Ni{100} 
Article 

Supplemental Material 

Tsaousis, P., Ontaneda, J., Bignardi, L., Bennett, R. A. ORCID:
https://orcid.org/0000-0001-6266-3510, Grau-Crespo, R. 
ORCID: https://orcid.org/0000-0001-8845-1719 and Held, G. 
(2018) A combined experimental and theoretical study of 
methyl acetoacetate adsorption on Ni{100}. The Journal of 
Physical Chemistry C, 122 (11). pp. 6186-6194. ISSN 1932-
7447 doi: 10.1021/acs.jpcc.8b00204 Available at 
https://centaur.reading.ac.uk/75985/ 

It is advisable to refer to the publisher’s version if you intend to cite from the 
work.  See Guidance on citing  .
Published version at: http://dx.doi.org/10.1021/acs.jpcc.8b00204 
To link to this article DOI: http://dx.doi.org/10.1021/acs.jpcc.8b00204 

Publisher: American Chemical Society 

All outputs in CentAUR are protected by Intellectual Property Rights law, 
including copyright law. Copyright and IPR is retained by the creators or other 
copyright holders. Terms and conditions for use of this material are defined in 
the End User Agreement  . 

http://centaur.reading.ac.uk/71187/10/CentAUR%20citing%20guide.pdf
http://centaur.reading.ac.uk/licence


www.reading.ac.uk/centaur   

CentAUR 

Central Archive at the University of Reading 
Reading’s research outputs online

http://www.reading.ac.uk/centaur


Supporting Information

A Combined Experimental and Theoretical

Study of Methyl Acetoacetate Adsorption on

Ni{100}

Panayiotis Tsaousis,†,‡ Jorge Ontaneda,† Luca Bignardi,¶ Roger A. Bennett,†

Ricardo Grau-Crespo,∗,† and Georg Held∗,†,‡

†Department of Chemistry, University of Reading, Reading RG6 6AD, UK

‡Diamond Light Source Harwell Science and Innovation Campus, Didcot OX11 0QX, UK

¶Elettra - Sincrotrone Trieste S.C.p.A., 34149 Trieste, Italy

E-mail: r.grau-crespo@reading.ac.uk; g.held@reading.ac.uk

This document contains:

• NEXAFS �tting and determination of tilt angle with respect to the surface plane

• XPS data of the NEXAFS layers (Figure S1)

• Initial con�gurations of MAA on Ni{100} (Figure S2, Table S1)

• Core-level shift calculations of C 1s for the most stable bidentate deprotonated con�g-

uration (Table S2) and comparison with experimental data (Figure S3)
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NEXAFS

Data Analysis

The NEXAFS were �tted using an equation which consist of a linear background, a step

function and several Gaussian functions depending on the number of resonances (eq. 1):

I(E) = B0+BS(E−SP )+SH
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Where B0 is the o�set at the point of the adsorption step, BS is the slope of the linear

background, SP is the step position, SH is the step height, SW is the width of the step,

and Gi,H , Gi,P and Gi,W are the height, position and full width at half maximum of the ith

resonance.

The tilt angles with respect to the surface plane, α, corresponding to each resonance were

obtained by �tting the intensity of the peak as function of the angle of incidence θ using the

following equation 1 for surfaces with 4-fold symmetry:
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(2)
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XPS data for layer studied by NEXAFS

(a) (b)

Figure S1: XPS data of the MAA layer used for the NEXAFS study. (a) C 1s region (hν =
400 eV) and in the (b) O 1s region (hν = 650 eV)

S-3



DFT Modelling

Figure S2 shows the start geometries for all con�gurations tested by DFTmodelling. Table S1

lists the adsorption energies of the optimised con�gurations. After relaxation, �at-enol top I

(top II ) converged to 4-hollow I (4-hollow II ). Regarding the bidentate deprotonated enolate

candidates, the molecular plane in O-bridge 1 row remained perpendicular with respect to

the surface whereas it tilted in the case of O-bridge 2 rows. Con�gurations with diketo MAA

are far less stable than those discussed in the main section.

Figure S2: Initial con�gurations of MAA on the Ni{100} surface considered in the present
study. To facilitate visualization, the O-CCC-O chain is highlighted and the dissociated H
removed. The candidates discussed in the main section are indicated by yellow rectangles.
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Table S1: Adsorption energies of the optimised con�gurations shown in Figure S2.

Start Con�guration Eads

�at-enol
top I (converged to 4-hollow I) −1.91 eV
top II (converged to 4-hollow II) −1.69 eV
4-hollow I −1.91 eV
4-hollow II −1.69 eV
bidentate deprotonated enolate
O-bridge 1 row −1.78 eV
O-bridge 2 rows −1.82 eV
monodentate diketo > −0.95 eV
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XPS: C 1s core level shifts

Table S2: Core-level shift values for the C 1s photoemission of the bidentate deprotonated

con�guration according to DFT. For numbering, refer to Figure 1 in the main section.

Atom numbering ∆BE (eV)
C1 0.00
C2 3.00
C3 1.56
C4 2.29
C5 0.83

Figure S3: Top panel: Comparison of experimental C 1s XPS spectrum obtained upon
annealed the MAA layer to 340 K (0.16 ML) with modelled XPS spectrum of the bidentate
deprotonated. Bottom panel: individual Gaussian peaks of FWHM 0.9 eV placed at the
core-level shift positions of Tab. S2.
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