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Modeling surface reconstruction on OD-Cu catalysts

ACS Energy Lett. 2020, 5, 3176-3184. 2



C1Q° OD-Cu models
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Ab initio molecular dynamics
T=700K for1+ 10 ps
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c1Q? ADb Initio molecular dynamics
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CIQ? Evolution toward three main copper species

Institut
Catala
d’'Investigacio
Quimica

N
1

i2.0

0.6

e
O)
L

gCu+—Cu(r) /-

N O
—
w

O
N

9./ €]

o O
. . .

—_
II'IIIl|IIII|IIIIIIIII|IIII

gCu5+—Cu(r)/_
Ly ||_\| |

-
o
o

gCu°—Cu(r) /-
o
@)

l L1 11 I L1 1 1 I

1
o
RN

2 3 4 5 6
ri A

Q
o

o

ACS Energy Lett. 2020, 5, 3176-3184.



IC,IQ“’ |dentification of recurrent ensembles
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Benchmarks with Hubbard (U = 6 eV) and T = 300 K and 500 K bear same results.



c1Q° Increased roughness and active area
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C19° Surface polarization enhances CO, activation
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Modeling surface reconstruction on Cu-Zn catalysts
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Experimental results
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Bulk composition (EDS)

Average atomic %

Sample () Cu Zn K
Cu calc Fresh 69.87 30.13 - -
Cu calc Tested 30.03 61.74 - 8.23
CZ calc Fresh 42,24 | 3592 | 21.84 -
CZ calc Tested 58.66 12.86 26.14 2.34

Surface composition (XPS)

Structural input for models

Electrode Cu O C Zn K F S Cu/O | Zn/Cu
Cu calc Fresh 1.9 4.8 62.9 - - 29.8 0.6 0.4
Cu calc Tested 0.9 7.4 65.4 - 1.7 24.2 0.4 0.1
CZ calc Fresh 1.6 7.3 70.1 1.3 - 19.5 - 0.2 0.8
CZ calc Tested 3.8 43.1 37.9 13 2.1 - - 0.1 3.4

CZ: Mixture of calcinated Cu NPs and ZnO NPs.
Tested: 2h CO,R at -1.4 V vs RHE.
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e L Zn0(0001)/Cu,0(111) epitaxy on Cu Cc1Q?
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Selectivity descriptor toward HER
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e L Selectivity descriptor toward CO
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