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Correction to “Surface Reaction Barriometry: Methane Dissociation
on Flat and Stepped Transition-Metal Surfaces”
Davide Migliorini, Helen Chadwick, Francesco Nattino, Ana Gutieŕrez-Gonzaĺez, Eric Dombrowski,
Eric A. High, Han Guo, Arthur L. Utz, Bret Jackson, Rainer D. Beck,* and Geert-Jan Kroes*
J. Phys Chem. Lett., 2017, 8 (17), 4177−4182. DOI: 10.1021/acs.jpclett.7b01905

Two different projector augmented wave (PAW) pseudo-
potentials issued with VASP1−5 were used for the

calculations presented in the Letter for the Pt(211) slab. An
older version (here named for simplicity paw2001) was used to
relax the slab in its 0 K geometry, and a newer version (named
paw2005) was used in all the other calculations (including the
determination of the transition state, the AIMD simulations,
and also all the calculations on Pt(111)). Despite the similarity
between the two (i.e., both treat explicitly 10 valence
electrons) the paw2001 gives a slightly more expanded
Pt(211) slab compared to the one obtained using paw2005.
As a result the barrier height for Pt(211) reported in the Letter
is not correct. Computing the barrier using paw2005 on the
slab relaxed using the same pseudopotential gives the correct
value of 53.9 kJ/mol, which is 1.3 kJ/mol larger than that
reported in the Letter (i.e., 52.6 kJ/mol). The interlayer
distances of the relaxed 0 K slab computed with the two
different pseudopotentials and the transition state geometry
details are reported in Table 1.
This problem does not affect the AIMD calculations as the

10 slabs used as initial conditions for the surface in the
dynamics have been relaxed for at least 1 ps using paw2005
(which is the same pseudopotential used to carry out the
AIMD trajectories). To prove that the paw2001 slabs are fully
equilibrated to the paw2005 geometry, we relaxed another 10
different slabs starting from the paw2005 relaxed geometry.
Comparing the results of the equilibration of 10 different slabs
using paw2005 but starting from either the paw2001 or the
paw2005 relaxed geometry, we find that the first two interlayer
distances and the angle between the normal to the (111)-like
terrace and z are the same within 0.003 Å and 0.1°,
respectively. The results, averaged over 1000 time steps for
10 equilibrations for each setup, are reported in Table 2
together with their associated standard error (computed as
σ N/ , where σ is the standard deviation and N is the sample
size). The error bars on the differences are propagated from
the data.
A few of the results reported in the Supporting Information

depend on the relaxed geometry of the slab and therefore need
to be updated. Here below we comment on these results and
report the minor differences obtained using the correct 0 K
relaxed slab geometry.
In order to double check the validity of our convergence test

reported in Table S5 of the Supporting Information, we
recomputed the barrier for the fully converged setup used as a
reference using the correctly relaxed slab. The fully converged
setup used has 5 layers and a 4-atom wide terrace and includes
2 steps. The energy is computed using 500 eV of cutoff and a 8
× 8 × 1 K-point grid. The setup used in the AIMD calculations

returns the same minimum barrier height of the fully
converged setup within 1.1 kJ/mol.
The results reported in Table S6 have been recomputed on

the slab equilibrated with the correct pseudopotentials and are
reported here in Table 3. The barrier computed with 13 Å of
vacuum and corrected by the residual energy (see original
Letter for definition) differs only by 1.0 kJ/mol from the
barrier computed with a converged 30 Å vacuum size.
The largest adsorption energy reported in Table S7 of the

Supporting Information has also changed. The correct
numbers are reported here in Table 4. Note that we take the
occasion to correct also the results for Pt(111), which have
been incorrectly reported.
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Ecole Polytechnique Fed́eŕale de Lausanne, by the U.S.
National Science Foundation (No. 1465230), and with
computer time granted by NWO-EW.

■ REFERENCES
(1) Kresse, G; Hafner, J Ab-Initio Molecular-Dynamics for Liquid-
Metals. Phys. Rev. B: Condens. Matter Mater. Phys. 1993, 47, 558−561.
(2) Kresse, G; Hafner, J Ab-Initio Molecular-Dynamics Simulation
of the Liquid-Metal-Amorphous-Semiconductor Transition in Ger-
manium. Phys. Rev. B: Condens. Matter Mater. Phys. 1994, 49, 14251−
14269.
(3) Kresse, G; Furthmüller, J Efficiency of Ab-Initio Total Energy
Calculations for Metals and Semiconductors using a Plane-Wave Basis
Set. Comput. Mater. Sci. 1996, 6, 15−50.
(4) Kresse, G; Furthmüller, J Efficient iterative schemes for ab initio
total-energy calculations using a plane-wave basis set. Phys. Rev. B:
Condens. Matter Mater. Phys. 1996, 54, 11169−11186.
(5) Kresse, G; Joubert, D From Ultrasoft Pseudopotentials to the
Projector Augmented-Wave Method. Phys. Rev. B: Condens. Matter
Mater. Phys. 1999, 59, 1758−1775.

Published: January 30, 2019

Addition/Correction

pubs.acs.org/JPCLCite This: J. Phys. Chem. Lett. 2019, 10, 661−662

© 2019 American Chemical Society 661 DOI: 10.1021/acs.jpclett.9b00186
J. Phys. Chem. Lett. 2019, 10, 661−662

This is an open access article published under a Creative Commons Non-Commercial No
Derivative Works (CC-BY-NC-ND) Attribution License, which permits copying and
redistribution of the article, and creation of adaptations, all for non-commercial purposes.

D
ow

nl
oa

de
d 

vi
a 

L
E

ID
E

N
 U

N
IV

 o
n 

N
ov

em
be

r 
12

, 2
01

9 
at

 1
6:

12
:0

7 
(U

T
C

).
Se

e 
ht

tp
s:

//p
ub

s.
ac

s.
or

g/
sh

ar
in

gg
ui

de
lin

es
 f

or
 o

pt
io

ns
 o

n 
ho

w
 to

 le
gi

tim
at

el
y 

sh
ar

e 
pu

bl
is

he
d 

ar
tic

le
s.

http://dx.doi.org/10.1021/acs.jpclett.7b01905
pubs.acs.org/JPCL
http://pubs.acs.org/action/showCitFormats?doi=10.1021/acs.jpclett.9b00186
http://dx.doi.org/10.1021/acs.jpclett.9b00186
http://pubs.acs.org/page/policy/authorchoice/index.html
http://pubs.acs.org/page/policy/authorchoice_ccbyncnd_termsofuse.html


Table 1. First and the Second Interlayer Distances Reported for the Slab Optimized with the Two Pseudopotentialsa

PAW used for slab relaxation
first interlayer distance

(Å)
second interlayer distance

(Å)
(111) terrace angle

(deg)
Eb

(kJ/mol) rb (Å) Zb (Å)
θCH
(deg)

paw2001 2.4980 2.4541 15.97 52.6 1.53 2.27 133
paw2005 2.4867 2.4411 15.82 53.9 1.53 2.27 133
difference −0.0113 −0.0130 −0.015 1.3 0.00 0 0

aThe TS geometrical properties (calculated always with paw2005) on the two differently optimized slabs are reported including the activation
barrier, Eb; dissociative bond length, rb,; distance from the carbon atom to the surface, Zb; and angle between the dissociating bond and the surface
normal, θCH. The last line reports the differences between the quantities reported in the columns.

Table 2. Data in Reference to the Slabs Equilibrated Using paw2005 Starting from the Geometry Relaxed with Either paw2001
or paw2005a

PAW used for slab relaxation PAW for slab equilibration first interlayer distance (Å) second interlayer distance (Å) (111) terrace angle (deg)

paw2001 paw2005 2.5285 ± 0.0005 2.4723 ± 0.0004 15.61 ± 0.01
paw2005 paw2005 2.5263 ± 0.0003 2.4695 ± 0.0003 15.50 ± 0.01
difference −0.0022 ± 0.0006 −0.0028 ± 0.0005 −0.11 ± 0.01

aThe results are reported as averages over 1000 time steps and 10 surfaces. The quantities are reported together with the standard error. The last
line reports the differences between the quantities reported in the columns.

Table 3. Data Reported in Table S6 of the Supporting
Information Recomputed with the Correct Slab Geometrya

Pt(211)

Eb
13Å (kJ/mol) 56.1 (54.6)

Eb
30Å (kJ/mol) 52.9 (51.4)

ER (kJ/mol) 2.1 (2.0)
Eb
e (kJ/mol) 53.9 (52.6)

Eb
e − Eb

30Å (kJ/mol) 1.0 (1.2)
aPrevious results are in brackets.

Table 4. Data Reported in Table S7 of the Supporting
Information Recomputed with the Correct Slab Geometrya

system largest Eads
c (kJ/mol) ZC (Å)

Pt(111) 21.8 (21.9) 3.527 (3.648)
Pt(211) 24.9 (24.8) 2.733 (3.380)

aPrevious results are in brackets.
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