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Figure S1. SEM images (a, b) and TEM images (c, d) with various magnifications of the as-synthesized

cubic Cu,0 nanoparticles.
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Figure S2. Particle size histogram for the original Cu,O cubes.
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Figure S3. Surface morphology of the as-prepared cubic Cu,O nanocrystals.

Table S1. The molar ratio of Pd to Cu of different Pd-Cu samples determined by STEM-EDX.

Samples Pd/Cu
Pd;/;2Cu 1/69.3
Pd;sCu 1/17.2
Pd;;;Cu 1/10.5
Pd,Cu 1/5.4
Pd;Cu 1.8
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Figure S4. TEM (a-d) and HRTEM (e-h) images of Pd;;;;Cu.
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Figure S5. Line scan (a) and EDX mapping (b) of Pd;;;;Cu.

Figure S6. TEM images (a, b) and EDX mapping (c) of Pd, 4 sCu.
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Figure S8. TEM images of Pd;3Cu, which show the formation of PdCu nanoflowers.
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Figure S9. EDX mapping of PdCu nanoflower of Pd;;Cu.
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Figure S10. HRTEM images (a, b) and EDX mapping (c-g) of Pd,Cu.
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Figure S11. TEM images of Pd;Cu.
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Figure S12. EDX mapping (a-e) and line scan (f) of Pd;Cu.
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Figure S13. Particle size histogram for Pd;Cu.
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Figure S14. SEM image of Pd-Cu nanostructure with the molar ratio of 5:1 (Pd/Cu) of Pd and Cu

precursors.
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Figure S15. XPS spectra of Cu 2p (a) and Pd 3d (b) of the original Cu,0 and Pd;Cu.
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Figure S16. SEM images of the produced Pd-Cu nanostructure when the added mole ratio of Pd/Cu is
1/9 (a, b), 1/6 (c, d), 1/3 (e, ), 1 (g, h), 3 (i, J).

S12



Figure 18. EDX mapping of PdCu AG-1
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Figure 19. Selected area electron diffraction (SAED) of the as-produced Pd-Cu nanostructure after the
acid treatment when the molar ratio of the added Pd/Cu was 1/9 (a), 1/6 (b), 1/3 (¢), 1 (d), 3 (e), which
corresponds to PdCu AG-1, PdCu AG-2, PdCu PND, PdCu MNC, PdCu PNB, respectively. The clear

diffraction patterns indicate the formation of PdCu alloys after the acid treatment.
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Figure 20. Line scan of a single particle of PdCu PND.
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Figure S21. (a) FAO of the PdCu catalysts before acid treatment in 0.5 M H,SO,4 + 0.5 M HCOOH. (b)
FAO of the PdCu catalysts after acid treatment in 0.5 M H,SO,4 + 0.5 M HCOOH. (c) The comparison

of FOA activities of PdCu catalysts before and after acid treatment.

The currents of PdCu AG-1, PdCu AG-2, PdCu PND before acid treatment are very small (near 0
mA). This is because the relative content of Pd in the catalysts before acid treatment is too small. As
shown in Table S1, the molar ratio of Pd to Cu of Pd;;;,Cu sample is 1/69.3, while the molar ratio of Pd
to Cu of Pd;Cu sample is 1/17.2, and the molar ratio of Pd to Cu of Pd,;Cu sample is 1/10.5. It is
difficult to maintain the same Pd content on the electrode. Therefore, we controlled the total mass of
PdCu to be consistent. Although it is unfair to compare the activity before and after the acid treatment,
the activity enhancement of PdCu PND sample shows that acid treatment can indeed increase the

catalytic activity, whose Pd content is nearly consistent before and after the acid treatment.
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Figure S22. Peak potentials of PdO reduction of the different Pd-based samples from CVs in Figure 7a.
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Table S2. Summary of the activities of Pd-based catalysts for electrocatalytic FAO.

PdCu PND 0.5 M H,SO,4 + 0.5 M HCOOH, 50 mV/s This work
Pd nanosheets 0.63 0.1 M HCIO4 + 0.2 HCOOH, 50 mV/s S1
Pd-Ni,P 1.40 0.5 M H,SO,4 + 0.5 M HCOOH, 50 mV/s S2
3D PdCu alloyed

1.84 0.5 M HCIO4 + 0.5 M HCOOH, 50 mV/s S3
nanostructure
Pd-Ni-P 1.46 0.5 M H,SO,4 + 0.5 M HCOOH, 50 mV/s S4
Pd-NCs

1.44 0.1 M HCIO4 + 1 M HCOOH, 50 mV/s S5
rGO/MWCNTSs
Pdys/WO,.7, 1.62 0.1 M HCIO4 + 0.1 M HCOOH, 50 mV/s S6
Concave Pd

0.33 0.1 M HCIO4 + 0.5 M HCOOH, 50 mV/s S7
nanocubes
Pd nanosheets 1.38 0.5 M H,SO,4 + 0.25 M HCOOH, 50 mV/s S8
PdNiCu/C 0.79 0.5 M H,SO,4 + 0.5 M HCOOH, 20 mV/s S9
Pd/Graphene 0.09 0.5 M H,SO,4 + 0.5 M HCOOH, 50 mV/s S10
PdAg 0.52 0.1 M HCIO4+ 0.1 M HCOOH, 50 mV/s S11
Pd;Fe 0.70 0.5 M H,SO,4 + 0.5 M HCOOH, 50 mV/s S12
Pd-Fe,P/C 1.45 0.5 M H,SO,4 + 0.5 M HCOOH, 50 mV/s S13
PdO/Pd-CeO, 1.62 0.5 M H,SO,4 + 0.5 M HCOOH, 50 mV/s S14
CuPd@Pd

0.50 0.5 M H,SO,4 + 0.5 M HCOOH, 50 mV/s S15
tetrahedra
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Figure S23. Tafel plots for the commercial Pd/C and PdCu AG-1, PdCu AG-2, PdCu PND, PdCu MNC,

PdCu PNB catalysts.

Figure S24. 3D reconstruction of hemispheroid of a single PdCu porous nanodendrite (PND) particle.
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Figure S25. The variation of the ECSAs of the commercial Pd/C and PdCu PND before and after the

stability test.
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