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Figure S1. Acetylene conversion rate as a function of acetylene conversion over 3%Pd-Mg
supported on glass spheres (GS); T = 60°C, H,:C,H, = 5:1.
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Figure S2. Representative SEM images and size distributions of hexagonal platelets and rod-
shaped Mg NPs before partial galvanic replacement. On the histograms, n represents the number
of NPs measured and the mean is reported together with the standard deviation.
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Figure S3. Extinction spectra of Mg NPs (black) and Mg NPs decorated with different mol% of

Pd, suspended in isopropanol.

Figure S4. Additional representative STEM-HAADF images of Mg NPs decorated with 3 mol%

Pd. Scale bars, 100 nm.
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Figure SS. Representative HAADF-STEM images of Mg NPs decorated with different mol% of
Pd.

3.0
. Spectra from Area #1

Spectrum
25 :

2.0

Intensity (kCounts)
o
1
o

Area #1 -l e
- -~ ;

0.0 ' 1 1 1 I
0 5 10 15 20
Energy (keV)

Figure S6. HAADF-STEM images acquired concurrently to the STEM-EDS data presented in
Figure 1d-e and integrated spectrum in the area defined on the image, showing Mg, O, Pd, and C
from the sample and Si, N from the support membrane.
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Figure S7. Additional STEM-EDS and STEM-EELS data on the same NP confirming the
presence of a thin oxide layer and the metallic, plasmonic nature of Pd-decorated Mg NPs (3
mol% Pd). (a) HAADF-STEM acquired concurrently to the STEM-EDS maps, (b,c) STEM-EDS
maps showing the spatial distribution of Mg, O, and Pd, (d) HAADF-STEM acquired
concurrently to the STEM-EELS maps, and (e-g) STEM-EELS intensity integrated in a 0.105 eV
window centred at 10.395 eV, 2.04 eV, and 3.465 eV, respectively. The scale bar in (d) is 100
nm and applies to (e-g).

(a) HAADF-STEM (b) Mg Metal EELS

Figure S8. Additional STEM-EELS data supporting the metallic, plasmonic nature of hexagonal
Pd-decorated Mg NPs (3 mol% Pd). (a) HAADF-STEM, and (b-d) STEM-EELS intensity
integrated in a 0.105 eV window centred at 10.335 eV, 1.98 eV, and 2.40 eV, respectively. The
scale bar in (a) is 100 nm and applies to all panels.
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(a) HAADF-STEM (b) Mg Metal EELS

Figure S9. Additional STEM-EELS data supporting the metallic, plasmonic nature of rod-
shaped Pd-decorated Mg NPs (3 mol% Pd). (a) HAADF-STEM, and (b-d) STEM-EELS
intensity integrated in a 0.105 eV window centred at 10.455 eV, 1.845 eV, and 3.52 eV,
respectively. The scale bar in (a) is 100 nm and applies to all panels.
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Figure S10. Effect of temperature on (a) acetylene conversion and (b) ethylene selectivity over
Pd/Si0,, Pd/SiO2 + Mg NPs, where the Pd and Mg are not synthesized together, and the galvanic
replacement-produced 3%Pd-Mg/SiO». H2:CoH, = 3:1.
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Figure S11. Stability of 3%Pd-Mg/SiO, at 80°C, H»:CoH» = 3:1.
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Figure S12. Surface temperature of 3%Pd-Mg/GS measured by an IR camera as a function of
the 532 nm laser power density.
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