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Figure S1.   TEM image of Pd nanostructures synthesized using the same protocol as Pd HNAs 

but with an increased volume of aqueous Na₂PdCl₄ precursor solution (20 mM, 250 μL).
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Figure S2. a-e) Histograms showing the size distribution of Pd HNAs with different volumes of 

aqueous Na2PdCl4 (20 mM) solution: (a) 10 μL, (b) 20 μL, (c) 50 μL, (d) 125 μL, (e) 250 μL. f) 

Corresponding fitting plot. The fitting equation is as follows: , where the fitted 
𝑦=

𝑎 ∙ 𝑏 ∙ 𝑥1 ‒ 𝑐

1 + 𝑏 ∙ 𝑥1 ‒ 𝑐

parameters are: a= 169±43.9, b=0.97±0.64, and c=0.084±0.28.
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Figure S3. TEM image of Pd nanocubes.
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Figure S4. CV curves in 1 M methanol+1 M KOH with different scan rates: (a) Pd HNAs/C; (b) 

Pd nanocubes/C; (c) Pt/C. (d) Diagram showing the MOR kinetics based on specific activities and 

square root of scan rates.
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Figure S5. TEM image of Pd HNAs after CA measurement. 
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Table S1. Summary of the relative peak areas (%) for each split B.E. peak and the parameters used 

to fit the Pd 3d high-resolution XPS spectra.

Orbital Spectral line B. E. Peak
(eV)

FWHM
(eV) relative peak area element/

oxidation state

3d5/2 335.34 1.26 43.1% Pd (0)

3d5/2 337.49 1.57 14.2% Pd (Ⅱ)

3d3/2 340.53 1.11 24.5% Pd (0)
Pd 3d

3d3/2 342.32 2.22 18.2% Pd (Ⅱ)
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Table S2. Summary of MOR performances of Pd HNAs/C, Pd nanocubes/C, Pt/C electrocatalysts in 

the present study.

Electrocatalyst
Es

(mV)

Ep

(mV)

ECSA 

(cm2 mg-1)
jr/jf

Specific Activity

(mA cm-2)

Mass Activity 

(mA mg-1)

j(t=3000s)

(mA mg-1)

Pd HNAs/C 450 0.808 143.9 0.572 1.92 276.1 4.62

Pd nanocubes/C 458 0.807 85.8 0.556 1.16 98.92 9.10

Pt/C 350 0.426 272.3 0.446 0.48 129.76 55.03


