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Fig. S1 SEM images of (a) NiCu-200, (b) NiCu-210, (c) NiCu-230 and (d) NiCu-240.
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Fig. S2 Histograms showing the diameter distribution of (a) NiCu-200, (b) NiCu-210 (c) NiCu-220, (d) NiCu-230 

and NiCu-240,(e) Average size distribution of 5 samples. 

 

Fig. S3 XPS spectra of (a) Survey scan (b) Ni 2p and Cu 2p in NiCu-200, (c) Survey scan (d) Ni 2p and Cu 2p in 

NiCu-240.

Fig. S4 TEM images of (a) C, (b) 

NiCu-220@C and SEM images 



of (c) C, (d) NiCu-220@C

Fig. S5 Cyclic voltammograms of NiCu alloy NP in the presence of 1 M KOH at various scan rates of 5, 10, 20, 40, 

60, 80, and 100 mV s-1 (inset: Jap ≈ v1/2 relationship).(a) NiCu-200@C, (b) NiCu-210@C,(c) NiCu-230@C and (d) 

NiCu-240@C.

Fig. S6 CVs of C powder, Cu NWs@C, NiCu-200@C, NiCu-210@C, NiCu-220@C, NiCu-230@C and NiCu-

240@C electrodes in 1 M KOH solution with 1 M methanol at a scan rate of 50 mV s-1. 



Fig. S7 TEM images of the Cu NWs.

Table S1. ICP analysis about atomic ratio (%) (Cu vs. Ni) of NiCu-200, NiCu-220, 
NiCu-240.

NiCu-200 NiCu-220 NiCu-240
Ni 67.40% 68.50% 67.43%
Cu 26.48% 22.55% 25.80%

Table S2. Comparison of electrocatalytical activity of different Ni-based catalysts and 
commercial catalysts

Catalyst Activity Scanning rate 

(mV s-1)

Condition Reference

Ni/GC 8.47 mA cm-2

--

50 1 M NaOH + 0.5 M CH3OH   (1)

 Ni-P/RGO 16.4 mA cm-2

117 mA mg-1

    10 1 M KOH + 0.5 M CH3OH   (2)

Ni-Cu-P/C             17 mA cm-2

--

    10 0.1 M KOH + 0.5 M CH3OH   (3)

Cu/NiCuNWs-220/C 34.9 mA cm-2 

867.1 mA mg-1

    50 1 M KOH + 1 M CH3OH   (4)

NiCo2O4/GCE 15.5 mA cm-2     50 0.1 M NaOH + 1 M CH3OH   (5)

 10.99 mA mg-1    

Ni-Cu/CN 2.7 mA cm-2

8.7 mA mg-1

    50 1 M NaOH + 2 M CH3OH   (6)

GC/MWCNTs/NiO  20 mA cm-2

   --

   100 0.1 M NaOH +0.5 M CH3OH   (7)



Ni0.75Cu0.25 84 mA cm-2

168 mA mg-1

50 1 M NaOH + 0.5 M CH3OH   (8)

Ni/TiO2NTs 

GC/NiOx

NiCu

28.3 mA cm−2    

--

5.38 mA cm-2

--

182.07 mA cm-2

--

50

50

100

1 M NaOH + 0.5 M CH3OH

0.5 M NaOH +0.5 M CH3OH

1 M KOH + 2 M CH3OH

  (9)

  

  (10)

 

 (11)

NiCu NP-220@C

Commercial Pt/C 

Commercial Pt/C 

41.12 mA cm-2

1028 mA mg-1

214.2 mA mg-1

301.7 mA mg-1

50

50

50

1 M KOH + 1 M CH3OH

0.5M H2SO4 + 0.5 M CH3OH

0.5 M KOH +0.5 M CH3OH
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(12)

(13)
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