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Fig. S1 Particle size distribution histogram of the Pd@PtPdCo MNPs.

Fig. S2 XRD pattern of the Pd@PtPdCo MNPs.
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Fig. S3 SEM images of the samples prepared under the typical conditions without F127 (a) and by 

replacing F127 with PVP (b)

Fig. S4 SEM images of the samples prepared with different amounts of HCl under the typical 

synthesis: (a) 0 mL, (b) 0.1 mL, (c) 0.4 mL.
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Fig. S5 (a) SEM image of the Pd NPs prepared without Pt precursor and Co precursor, and (b) SEM 

image of the PtPd NPs prepared without Co precursor under identical conditions used for the typical 

synthesis.

Fig. S6 SEM images of the samples prepared with the different molar ratio of the Pt/Pd/Co 

precursors under the typical synthesis. The added amounts of H2PtCl6/Na2PdCl4/CoCl2 are: (a) 2.4 

mL/0.6 mL/1.5 mL, (b) 1.8 mL/1.2 mL/1.5 mL, (c) 1.2 mL/1.8 mL/1.5 mL, and (d) 0.6 mL/2.4 

mL/1.5 mL.
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Fig. S7 Particle size distribution histogram of the PtPdCo MHNPs.

Fig. S8 XRD pattern of the PtPdCo MHNPs.
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Fig. S9 CV curves of the catalysts recorded in a N2-saturated 0.5 M H2SO4 solution with a scan rate 

of 50 mV s-1.

Fig. S10 (a) CVs of MOR on Pt/C at different scan rates. (b) The corresponding plot of forward 

peak current (jm) versus the square root of the scan rate (v1/2).
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Fig. S11 CVs of (a) PtPdCo MHNPs, (b) Pd@PtPdCo MNPs and (c) Pt/C for MOR in 0.5 M 

H2SO4 containing 1.0 M CH3OH after different potential cycles. 

Fig. S12 TEM image of the PtPdCo MHNPs after the durability test.
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Table S1. The mass activity comparison of MOR on various Pt-based electrocatalysts.

Catalysts Condition
Scan rate
(mV s-1)

Mass activity
(A mg-1

Pt)
Ref.

PtPdCo MHNPs
0.5 M H2SO4 containing 1.0 

M CH3OH
50 0.91

This
work

Pt95Co5 NWs
0.5 M H2SO4 containing 1.0 

M CH3OH
50 0.49 1

3D Pt/(LDCNT)3-
(NG)7

0.5 M H2SO4 containing 1.0 
M CH3OH

50 0.87 2

Hollow Pt-on-Pd nanodendrites
0.5 M H2SO4 containing 1.0 

M CH3OH
50 0.58 3

Octahedra PtAg alloy
0.5 M H2SO4 containing 1.0 

M CH3OH
50 0.35 4

Pt1Ru3 nanosponge
0.5 M H2SO4 containing 1.0 

M CH3OH
50 0.41 5

Hollow Pd@Pt
nanoparticles

0.5 M H2SO4 containing 1.0 
M CH3OH

50 0.50 6

Dendritic Au@Pd@Pt
nanoparticles

0.5 M H2SO4 containing 1.0 
M CH3OH

50 0.43 7

PtPdTe nanowire
0.5 M H2SO4 containing 1.0 

M CH3OH
50 0.59 8

Au-Pt nanodendrites
0.5 M H2SO4 containing 1.0 

M CH3OH
50 0.45 9

Ultrathin Pt nanowire
0.5 M H2SO4 containing 1.0 

M CH3OH
50 0.58 10



9

References

1 Q. Lu, L. Sun, X. Zhao, J. Huang, C. Han, X. Yang. Nano Res. 2018, 11, 2562–2572.

2 M. Yan, Q. Jiang, T. Zhang, J. Wang, L. Yang, Z. Lu, H. He, Y. Fu, X. Wang, H. Huang. J. 

Mater. Chem. A 2018, 6, 18165–18172.

3 L. Wang, Y. Yamauchi. J. Am. Chem. Soc. 2013, 135, 16762–16765.

4 G. T. Fu, R. G. Ma, X. Q. Gao, Y. Chen, Y. W. Tang, T. H. Lu, J. M. Lee. Nanoscale 2014, 

6, 12310–12314.

5 M. Xiao, L. Feng, J. Zhu, C. Liu, W. Xing. Nanoscale 2015, 7, 9467–9471.

6 S. Lai, C. Fu, Y. Chen, X. Yu, X. Lai, C. Ye, J. Hu. J. Power Sources 2015, 274, 604–610.

7 L. Wang, Y. Yamauchi. Chem. Mater. 2011, 23, 2457–2465.

8 H. H. Li, S. Zhao, M. Gong, C. H. Cui, D. He, H. W. Liang, L. Wu, S. H. Yu. Angew. 

Chem., Int. Ed. 2013, 52, 7472–7476.

9 Y. Li, W. Ding, M. Li, H. Xia, D. Wang, X. Tao. J. Mater. Chem. A 2015, 3, 368–376.

10 L. Ruan, E. Zhu, Y. Chen, Z. Lin, X. Huang, X. Duan, Y. Huang. Angew. Chem., Int. Ed. 

2013, 52, 12809–12813.


