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Table S1. Porosity properties of the representative catalysts derived from N, sorption.

Catalysts SBET; » th 3
/em™ g /em g
Pd,, 1007 0.45
Pd,, 993 0.44
Pd, 1051 0.47
A4 1025 0.46
PdAg, 1021 0.46
PdAg, , 1087 0.49
PdAg,, 1081 0.49
PdAg,, 1075 0.48

“Specific surface area;

"Total pore volume.



Table S2. Elemental analysis of Pd and PdAg catalysts based on the XPS.

El t tent / at% Atomic ratio of Pd  Atomic ratio of Ag
ement conten atYo

Catalysts species / - Species / -
C O Pd Ag Pd* Pd* Pd® Ag Ag

Pd,, 88.74 108 046 - 016 025 059 - -

Pds, 87.87 11.74 039 - 013 023 064 - -

Pdy14 89.4 1034 026 - 012 022 066 - -

PdAg,, 8827 1139 0.17 0.17 036 021 043 010 090
PdAg;, 9134 818 024 024 024 028 048 013 087
PdAgios 9220 738 023 019 - 032 068 028 072
PdAg7s.7 92.78 691 0.17 0.14 - 027 073 030 0.70
PdAg, ¢ 90.49 896 0.15 0.40 - 039 061 1.00 0.0
PdAg,, 89.87 9.64 022 027 - 031 069 082 018

PdAg ./ 80.71 19.13 0.01 015 - 024 0.76 055 0.45




Table S3. Representative works in the literature on 1,3-butadiene hydrogenation.

M T e Xgp but Sy TOS
Catalysts H,BD 3 g 1 e refs.
wt% K oo % % % h
h
Pd,/graphene 025 323 2.5:1 33,333 99 95 71 50 [1]
PA@ZIF-67 1 328 21 36,000 100 98.6 621 40 2]
Pd-Cuw/Mn;03 1 323 2:1 36,000  99.1 92 585 10 [3]
PANi/SiO; 091 343 41 - 95 98 55 - [4]
Pd-Ag/ES 0.5 318  2:1 36,000 95 958 55 30 5]
30A1/Pd/ALO, 1 373 251 30,000 99 100 51 62 [6]
Ag,Pd,/y-AlO; 0.5 308 21 16,200 100 849 42 12 [7]
30Fe/Pd/ALOs 1 311 25:1 30,000 99 95 25 - 8]
PdCuG-523 1.8 293 51 . 98 90 23 - [9]
g/doz_slfl/zrgij‘ed 05 343 131 120,000 80 100 58 - [10]
Pd/carbon 025 323  2.5:1 33,333 81 8 39 10 [1]
AWTIO, 0.96 456  49:1 8000 98 997 67 - [11]
Au/Carbon 1.62 443 731 81000 100 100 34 - [12]
AWALO; 1 393 671 20,000 100 100 40 - [13]
PdAg/AC I 338 10:1 150,000 100 987 66 50 "M%

"M is Pd or Au.
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Fig. S1. PXRD of PdAg,” catalysts.

9

0



J_’LILM PdAg, 7, D= 36
NN

AN
I T O o

PdAg; 4, D= 27

MS signal / a.u.

PdAg_?E T D=3

INENEEEE

0 30 60 |
time / min

0

Fig. S2. CO chemisorption on PdAg, catalysts. Dis the estimated percentage metal dispersion.
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Fig. S3. TEM images of PdAg,” catalysts.
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Fig. S4. Elemental mapping images accompanied with the EDX spectrum of the PdAg,; catalyst.
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Fig. S5. Elemental mapping images accompanied with the EDX spectrum of the PdAgys catalyst.
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Fig. S6. The core-level Pd 3d and Ag 3d XPS spectra of PdAg,” catalysts.
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Fig. S7. Conditions : W,,, =30 mg, Fo. =75 cm’ min", GHSV = 150000 cm® g.,,' h™ PdAg,; (left),

PdAg76‘7(right) .
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Fig. S8. Comparison on the product distributions at near complete conversion at different H,:BD

ratios on PdAg,; and PdAgss ;.
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Fig. S9. The reaction kinetics of butadiene hydrogenation on PdAg,. a, The apparent activation

energies, and the reaction orders of b, butadiene, ¢, H,.
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Fig. S10. The side and top views of the DFT models for the Pd and PdAg catalysts. The model of Pd-s
uses three layers with thirteen Pd atoms, the model of PdAg-s uses three layers with seven Pd atoms and
six Ag atoms, the model of Pd-1 uses six layers on the Pd(111), and the model of PdAg-1 uses six layers

on the PdiAg:.
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Fig. S11. Illustrations of the catalyst models of BD hydrogenation through BD— trans-2B— butane

on small Pd ensembles Pd-s.
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Fig. S12. Illustrations of the catalyst models of BD hydrogenation through BD— 1B— butane on

small Pd ensembles Pd-s.
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Fig. S13. Illustrations of the catalyst models of BD hydrogenation through BD— trans-2B— butane

on large Pd ensembles Pd-1L.
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Fig. S14. Illustrations of the catalyst models of BD hydrogenation through BD—1B—butane on

large Pd ensembles Pd-1.
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t'C4 Hs* + H *

Fig. S15. Illustrations of the catalyst models of BD hydrogenation through BD— trans-2B— butane

on small Pd-Ag ensembles PdAg-s.
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C4 HS* 3 CJ.H 1 O*

Fig. S16. Illustrations of the catalyst models of BD hydrogenation through BD— 1B— butane on

small Pd-Ag ensembles PdAg-s.
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Fig. S17. Illustrations of the catalyst models of BD hydrogenation through BD— trans-2B— butane
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Fig. S18. Mlustrations of the catalyst models of BD hydrogenation through BD— 1B— butane on
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