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1. DFT calculation method

All the density functional theory (DFT) calculations were carried out with the Vienna ab 

initio simulation package (VASP) code. To represent the electron-ion interactions, the Projector 

augmented wave (PAW) potentials were employed, and the Perdew-Burke-Ernzerhof (PBE) 

functional within the generalized gradient approximation (GGA) was adopted to describe the 

electron exchange-correlation interactions. The cutoff energy was set to 500 eV, and the 

convergence criteria for energy and force were 10-5 eV and 0.02 eV·Å-1, respectively. During 

slab models construction, 15 Å vacuum space was adopted to reduce the influence of adjacent 

images. For all the calculations of slab models, a K-spacing value of 0.04 was used to generate 

K-Mesh. The dispersion-corrected DFT-D3 method was used to describe the van der Waals 

(vdW) interactions. 
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Fig. S1. (a) XPS survey spectra of the catalysts. (b) The contents of the elements obtained from 

ICP testing. 

Fig. S2. ECSA values of the catalysts obtained from the CV curves collected in 1 M KOH.
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Fig. S3. Tafel plots of the catalysts obtained from the LSV curves. 

Fig. S4. (a,b) TEM and (c,d) HRTEM images of AuPdCu NPs after stability test. 
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Fig. S5. Adsorption models of OH*, CO*, and CH3CO* on Pd NPs. 

Fig. S6. Adsorption models of OH*, CO*, and CH3CO* on AuPdCu NPs. 
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Table S1. Detailed XRD analysis of AuPdCu NPs and AuPd NPs. 

Samples
(111) 2θ 

(degree)

(111) 

Interplanar 

spacing (Å)

Au-Au

bond length 

(Å)

Lattice strain 

(%)

AuPdCu NPs 38.271 2.353 2.8826 -0.02

AuPd NPs 38.202 2.354 2.8834 0

Table S2. Detailed XRD analysis of PdCu NPs and Pd NPs. 

Samples
(111) 2θ 

(degree)

(111) 

Interplanar 

spacing (Å)

Pd-Pd

bond length 

(Å)

Lattice strain 

(%)

PdCu NPs 40.528 2.224 2.7237 -0.92

Pd NPs 40.221 2.244 2.7490 0
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Table S3. Comparisons of EOR mass activity of AuPdCu NPs with other recently reported Pd-

based catalysts. 

Electrocatalyst Electrolyte
Scan rate 

(mV·s-1)

Mass Activity 

(A·mgPd
-1)

Reference

PdWNb/C 1 M KOH+1 M EtOH 50 15.6 [1]

PdCu 1 M KOH+1 M EtOH 50 10.78 [2]

Te-Pd NSs/C 1 M KOH+1 M EtOH 50 10.0 [3]

N-Pdene 1M KOH+1 M EtOH 20 7.96 [4]

AuPdCu NPs 1 M KOH+1 M EtOH 50 6.89 This work

Au@PdCore 1 M NaOH+1 M EtOH 50 6.83 [5]

PdCu SMPs 1 M KOH+1 M EtOH 50 6.09 [6]

PdAuCuNi NWs 1 M KOH+1 M EtOH 50 5.14 [7]

PdPtNi PNS 1 M KOH+1 M EtOH 50 5.12 [8]

Pd-Ni(OH)2 1 NaOH+1 M EtOH 50 4.98 [9]

PdNiP 1 M NaOH+1 M EtOH 100 4.95 [10]

PdNi 1 M KOH+1 M EtOH 50 4.81 [11]

FA-Pdene 1 M KOH+1 M EtOH 50 4.122 [12]

meso-PdBi nanocages 1 M KOH+1 M EtOH 50 3.56 [13]

Pd-B MNSs 1 M KOH+1 M EtOH 50 2.95 [14]

Au@Pd NRs 1 M KOH+1 M EtOH 50 2.92 [15]

Pd MNPs/C 0.1 M KOH+0.5 M EtOH 50 2.88 [16]

PdRu/TiO2 1 M KOH+1 M EtOH 50 2.696 [17]

PdInMo 1 M KOH+1 M EtOH 50 2.668 [18]

Pd nanosheets 0.5 M KOH+0.5 M EtOH 50 2.45 [19]

Pd/NPCM 1 M KOH+1 M EtOH 50 2.237 [20]
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Pd3Tb/C 1 M KOH+1 M EtOH 50 1.999 [21]

TS-Pd/C 1 M KOH+1 M EtOH 50 1.846 [22]

Pd NPs@Ni SAC 1 M KOH+1 M EtOH 50 1.093 [23]

Pd-Sb RHs/C 0.5 M NaOH+0.5 M EtOH 50 0.71 [24]

PdSn@SnOx 1 M KOH+1 M EtOH 50 0.495 [25]
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