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Figure S1 (a) SEM and (b) TEM images of the prepared nanoparticles before etching treatment.
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Figure S2 (a) HAADF-STEM image and corresponding elemental maps: (b) Pd, (c) Bi, (d) Cl, (e) O 
and (f) overlap. Line profiles of elements across the whole nanoparticle are shown in panel (a).
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Figure S3 XRD patterns of the initial precipitates formed under the reaction condition.
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Figure S4 Typical SEM images of the products collected at different reaction times: (a) 2 min, (b) 3 
min, (c) 5 min, (d) 8 min, (e) 15 min, and (f) 30 min.
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Figure S5 (a) TEM image of mesoporous nanocages and histograms of (b) particle size, (c) pore size 
and (d) wall thickness distributions.
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Figure S6 (a, c, e, g) SEM and (b, d, f, h) TEM images of the mesoporous nanoparticles after adding 
different amount of HCl: (a, b) 0 mL, (c, d) 0.05 mL, (e, f) 0.1 mL and (g, h) 0.2 mL, respectively. 

The histograms of core size distributions are displayed in the right column.
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Figure S7 XRD patterns of meso-PdBi nanocages and meso-Pd NPs.
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Figure S8 (a) Aberration-corrected HAADF-STEM images of different locations on the meso-PdBi 
nanocages. (b) A clear image on the concave curvature.
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Figure S9 (a, c, e) Representative aberration-corrected HAADF images of surface structures of (a, c) 
meso-PdBi nanocages and (e) meso-Pd NPs, respectively. (b, d, f) Strain maps of ɛxx obtained by 

geometrical phase analysis (GPA) for (b, d) meso-PdBi nanocages and (f) meso-Pd NPs. Negative 
values represent compressive strain, while positive values depict tensile strain.
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Figure S10 (a) SEM, (b) HAADF-STEM, (c) TEM and (d) HRTEM images of the meso-Pd NPs.
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Fig. S11 (a, b) SEM images and (c) EDS result of the meso-PdBi nanocages after i-t measurement in 
1.0 M KOH containing 1.0 M C2H5OH. (d) The corresponding atomic ratios of different elements 

derived from EDS analysis.
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Figure S12 Representative 1H-NMR spectra of the electrolyte after EOR catalyzed by meso-PdBi 
nanocages at -0.1 V vs. SCE for 1.0 h. DMSO is used as an internal standard for quantification of 

CH3COO- and HCOO-.
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Figure S13 Representative ion chromatographic spectra of the electrolyte after EOR catalyzed by 
meso-PdBi nanocages (red), meso-Pd NPs (blue) and PdB (black) at -0.1 V vs. SCE for 1.0 h. The 

inset shows a magnification of HCOO- peaks.
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Table S1 Comparison of EOR performance. The data was derived from Fig. 5c-f.

Sample Name Slope (mA/(V s-1)1/2) R2

meso-PdBi nanocages 96.77 0.999

meso-Pd NPs 54.80 0.998

PdB 29.89 0.998
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Table S2 Comparison of EOR performances of meso-PdBi nanocages with previously reported 
catalysts.

Sample name Electrolyte
Scan rate 
(mV s-1)

Mass 
activity (A 
mg-1_Pd)

Specific 
activity 

(mA cm-2)

C1 
Selectivity

References

Meso-PdBi 
nanocages

1.0M KOH + 
1.0 M 

C2H5OH
50 3.56 17.82 55.7% This work

PdCo nanotube 
array

1.0M NaOH 
+ 1.0 M 
C2H5OH

50 1.49 -- -- 1

Pd/TiO2 
nanotube array

2.0M KOH + 
10 wt% 
C2H5OH

50 -- 14.1 -- 2

PdNiP ternary 
NPs

1.0M NOH + 
1.0 M 

C2H5OH
100 4.95 -- -- 3

Tetrahexahedra
l Pd NCs

0.1M NaOH 
+ 0.1 M 
C2H5OH

10 -- 3.83 -- 4

Pd icosahedra
0.1M NaOH 

+ 1.0 M 
C2H5OH

50 -- 0.8 -- 5

Pd/C
1.0M NaOH 

+ 1.0 M 
C2H5OH

50 -- 16 -- 6

Ordered Pd2Ge 
intermetallic 

NPs

1.0M KOH + 
1.0 M 

C2H5OH
50 -- 4.1 -- 7

Ternary PdBP 
mesoporous 

NSs

1.0M KOH + 
1.0 M 

C2H5OH
50 3.65 -- -- 8

PdBi single-
atom alloy 
aerogels

1.0M KOH + 
1.0 M 

C2H5OH
50 5.5 -- 0.0% 9

SnO2-Rh 
nanosheets

0.1M KOH + 
0.5 M 

C2H5OH
50 -- -- 72.8% 10

Ag@Pd2P0.2

1.0M KOH + 
1.0 M 

C2H5OH
50 7.24 6.68 19.0% 11
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