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1. Raman and X-photoelectron spectra 

 

Fig. S1 (a) Raman spectra of GO and RGO. (b) High-resolution XPS C1s peak of GO and RGO. The 

Raman spectra of GO and RGO show characteristic D and G bands, where the D/G intensity ratio 

increases in RGO (1.349) relative to GO (0.998). Such increasing is often considered as a sign of GO 

reduction occurring, which is mainly because the number of smaller graphitic domains increase after 

reduction of GO. XPS confirms the reduction of GO based on the decreasing oxygen content in 

RGO, as evidenced by the dominant C=C/C–C peak at 284.5 eV for the RGO sample.  
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2. SEM images of RGO/Cu composite grown in various deposition cycles 

 

Fig. S2 SEM images for RGO/Cu composite prepared from 1 mM [Cu
2+

] and 0.3 g L
1 

GO using 

different cycle numbers for electrodeposition. It is found that the RGO is always the topmost layer 

irrespective of the cycle numbers. 
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3. CV electrolysis of GO or Cu-EDTA 

 

Fig. S3 CV electrolysis curves of 0.3 g L
1

 GO (left) and 1 mM Cu-EDTA (right) in 0.067 M pH8 

phosphate buffer solution for 10 cycles. It is found that the reduction peak potentials of GO and Cu
2+

 

are –1.2
1,2 

and –0.3 V (versus saturated calomel electrode (SCE)), respectively. 
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4. XPS measurements 

 

Fig. S4 XPS for (a) L-RGO/Cu, (b) S-RGO/Cu, and (c) H-RGO/Cu. Similar features are observed 

for the three composites. The peaks at 932.8 and 952.1 eV are ascribed to the Cu 2P3/2 and Cu 2P1/2 

signals of metallic copper or Cu2O (it is difficult to distinguish metallic copper and Cu2O by XPS 

features of Cu 2P due to their very closed binding energies), respectively, and the peaks at 934.4 and 

954.3 eV are ascribed to the Cu 2P3/2 and Cu 2P1/2 of CuO, respectively.
35

The other peaks located at 

higher binding energies (940–945 eV and 954–965 eV) can be attributed to satellite peaks 

characteristic of CuO.
6 
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5. Cyclic voltammograms of bare GCE and RGO/GCE in K3[Fe(CN)6] 

 

Fig. S5 Cyclic voltammograms at (a) the bare GCE and (b) the RGO/GCE in 0.1 M KCl containing 

5 mM K3[Fe(CN)6] at different scan rates (v) of 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 mV s
1

. Insets 

are the plots of anodic ip versus 
1/2

. 
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6. Cyclic voltammograms for the electrodes in the back-ground electrolyte KOH 

 

Fig. S6 Cyclic voltammograms for (a) bare GCE, (b) RGO/GCE, (c) Cu/GCE, (d) L-RGO/Cu/GCE, 

(e) S-RGO/Cu/GCE, and (f) H-RGO/Cu/GCE in 0.1 M KOH without N2H4 at the scan rate of 0.1 V 

s
1

 in the potential range of 0.4+0.7 V, with the corresponding integral area (IdV) presented. 
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7. The effect of scan rate investigated on the RGO and the Cu electrodes 

 

Fig. S7 Cyclic voltammograms at the GCEs loaded with (a1) RGO and (a2) Cu nanoparticles in 0.1 

M KOH containing 10 mM hydrazine at various scan rates of 50, 60, 70, 80, 90, 100, 120, 140, 160, 

180, 200, and 250 mV s
1

. Insets represent the dependence of the peak current on the square root of 

the scan rate. (b1) and (b2) represent the dependence of the peak potential in (a1) and (a2), 

respectively, on the natural logarithm of the scan rate. 
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8. Stability test of the electrodes using cyclic voltammetry 

 

Fig. S8 Cyclic voltammograms for the L-, S-, and H-RGO/Cu composite electrodes in the potential 

range of 0.4−+0.7 V at the scan rate of 100 mV s
1

 in 0.1 M KOH solution containing 10 mM 

N2H4. The 1st, 50th, 100th, 150th, 200th, 250th, 300th, 350th, 400th cycles were demonstrated. 
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