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SUPPORTING INFORMATION

Table S1. Adsorption energies for C2H2, C2Ha, C2Hs vs C concentration on Pdss.

PdssCx | CoH2 | CaHs | CoHs
[100] Adsorption kJ mol?

(C=0) -300.4 -172.9 -72.0
(C=0.05) -309.7 -151.0 -40.3
(C=0.13) -279.9 -148.0 -37.7
[111] Adsorption kJ mol?

(C=0) -247.9 -148.9 -52.1
(C=0.05) -222.1 -107.1 -29.3
(C=0.13) -176.0 -98.1 -48.9

Table S2. Adsorption energies for C2Hz, C2Ha, C2Hs vs C concentration on Pdsoo.

Pd309Cx | CoH2 | CaoHs4 | CaoHs
[100] Adsorption kJ mol?

(C=0) -631.1 -396.9 -291.6
(C=0.05) -350.5 -203.9 -7.3
(C=0.13) -242.2 -137.6 -53.7
[111] Adsorption kJ mol?

(C=0) -534.9 -426.8 -286.8
(C=0.05) -192.4 -147.9 -63.0
(C=0.13) -218.9 -117.7 -100.2

Table S3. Reaction energies for the full C2Hz2 hydrogenation mechanism to C2Hs and C2Hs on cuboctahedral PdssCx.

[100] — Reaction energies k] mol?

PdCx Part A Part B Part C Part D
(C=0) -57.6 -88.1 9.9 -1.2
(C=0.05) | -58.27 -95.7 6.5 16.7
(C=0.13) | -57.35 -81.1 23.9 4.4
[111] — Reaction energies k] mol?

PdCx Part A Part B Part C Part D
(C=0) 91.5 -143.0 -4.1 -17.5
(C=0.05) |71 -3.4 14.6 -20.6
(C=0.13) | -84 -64.9 -7.9 -20.2

Table S4. Reaction energies for the full C2H2 hydrogenation m

[100] — Reaction energies k) mol?

echanism to C2Hs and C2He on cuboctahedral PdzosCx.

PdCx Part A Part B Part C Part D
(C=0) -28.6 -149.3 34.8 -10.5
(C=0.05) -116.8 -30.7 49.9 78.6
(C=0.13) -76.3 -99.9 -41.7 68.5
[111] — Reaction energies kJ mol?

PdCx Part A Part B Part C Part D
(C=0) 359 -31.3 -22.5 87.5
(C=0.05) -16.5 -17.7 46.7 -13.5
(C=0.13) 23.5 -89.7 38.8 -75.9
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and Pdsos nanoparticles.

Figure S1. Acetylene bonding (Pd-C and C-H) on the [100] facet of the pristine and carbidic Pdss
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Figure S2. Ethylene bonding (Pd-C and C-H) on the [100] facet of the pristine and carbidic Pdss
and Pdsos nanoparticles.




Figure S3. Ethane bonding (Pd-C and C-H) on the [100] facet of the pristine and carbidic Pdss and
Pds09 nanoparticles.
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Figure S4. Acetylene bonding (Pd-C and C-H) on the [111] facet of the pristine and carbidic Pdss
and Pdsos nanoparticles.



Figure S5. Ethylene bonding (Pd-C and C-H) on the [111] facet of the pristine and carbidic Pdss
and Pdsos nanoparticles.
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Figure S6. Ethane bonding (Pd-C and C-H) on the [111] facet of the pristine and carbidic Pdss and
Pds09 nanoparticles.



