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Figure S1. a) TEM-EDS pattern of Pd0.3Cu. b~d) EDS elemental mapping images of Pd0.3Cu. 
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Figure S2. XRD patterns of Cu nanoparticles: Pd0.1Cu, Pd0.3Cu, Pd0.5Cu, Pd0.6Cu, and PdCu. 
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Figure S3. SEM images of Cu nanoparticles and b) Pd nanoparticles. 
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Figure S4. SEM images of a) Pd0.1Cu, b) Pd0.3Cu, c) Pd0.5Cu, d) Pd0.6Cu and e) PdCu. 
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Figure S5. XPS survey spectra of Pd nanoparticles, Cu nanoparticles, Pd0.1Cu, Pd0.3Cu, Pd0.5Cu, Pd0.6Cu and PdCu. 
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Figure S6. The binding energy of Cu0 2p3/2, Pd0 3d5/2 and d-bond center of PdxCu. 
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Figure S7. Tafel slopes of Cu nanoparticles, Pd0.3Cu and Pd nanoparticles. 
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Figure S2. LSV curves of a) Pd0.1Cu, b) Pd0.5Cu and c) Pd0.6Cu in PBS without and with HMF.
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Figure S9. CV curves for (a) Cu nanoparticles; (b) Pd0.3Cu; (c) Pd0.6Cu; (d) PdCu; (e) Pd; at different scan rates: 2, 4, 6, 8 and 10 mV s-1 from inside to 
outside. (f) Capacitive currents at 0.91 V (vs. RHE) as a function of the scan rate for Cu nanoparticles, Pd0.3Cu, Pd0.6 Cu, PdCu and Pd. 
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Figure S3. The relationship between the ECSA and the contents of Pd and Cu. 
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Figure S4. The equivalent circuit used for modeling the measured electrochemical response. Rs stands for the solution resistance, Cdl represents double 
layer capacitance, and Rp has contact with the interfacial charge transfer reaction.



SUPPORTING INFORMATION Chinese Journal of Structural Chemistry

 

 

Figure S5. Nyquist plots for Cu nanoparticles, Pd0.3Cu and Pd nanoparticle catalysts in PBS with HMF at -0.15 V (vs. RHE). 
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Figure S6. a) Operando Nyquist and b) Bode phase plots of Cu nanoparticles at various applied potentials in 1.0 M PBS; c) Operando Nyquist and d) 
Bode phase plots of Cu nanoparticles at various applied potentials in M PBS with HMF. 
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Figure S7. Operando Nyquist and Bode phase plots of Pd0.3Cu at various applied potentials in PBS a) without and b) with HMF.
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Figure S8. Cyclic voltammetry of a) Pd0.1Cu, b) Pd0.2Cu, c) Pd0.3Cu, d) Pd0.4Cu, e) Pd0.5Cu, f) Pd0.6Cu and g) PdCu in PBS solution with and without 
HMF. h) Cyclic voltammetry of PdxCu alloys in PBS solution with HMF. 
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Figure S16. Cyclic voltammetry of a) Pd0.1Cu, b) Pd0.3Cu, c) Pd0.5Cu, d) Pd0.6Cu and e) PdCu in PBS solution with and without HMF” 
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Figure S9. a) HPLC chromatograms of HMF, DHMF, MFA and 5-MF. Calibrations of the HPLC for b) HMF, c) DHMF, d) MFA and e) 5-MF. 
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Table S1. Summary of the Impedance of Cu Nanoparticles and Pd0.3Cu in 1.0 M PBS Electrolyte Obtained by Fitting with an Equivalent Circuit that 
Consisted of Electrolyte Resistance (Rs), Charge-transfer Resistance (Rp) and Double-layer Capacitance (Cdl) 

Samples Cu nanoparticles Ordered CuPd0.3 Pd 

Rs 12.395 14.177 14.737 

R1 2092 151.6 1469.8 

R2 235.6 40.402 154.2 
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Table S2. Comparison of Electrolysis Performance of Catalysts for HMF Hydrogenation 

Electrocatalyst Onset potential 
Product 

(selectivity) 
Conversion Ref. 

Pd0.3Cu -0.05 V DHMF (99%) 89% This work 

8%ZrO2-doped graphite -1 V DMF (30.7%)  [1] 

Aggd -0.22 V 

DHMF 

99%  

[2] Agsp -0.3 V 84%  

Cu -0.26 V 39%  

Ag-displaced nano textured Cu -0.31 V DHMF (92%) 98% [3] 

CuNi bimetallic alloy -0.25 V DMF (91.1%)  [4] 

Pd/VN/CF -0.04 V DHMTHF (92%) 87% [5] 

Ag/C 0.31 V DHMF (96.2%) 70% [6] 

Ag electrodeposited on  

Cu open-cell foams 
-0.24 V DHMF (99%) 93% [7] 
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