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Synthesis of Cu20 nanoparticles: a NaOH aqueous solution (25.0 mL, 1.5 M) was added
to an aqueous solution of CuSOs (100.0 mL, 0.01 M) under magnetic stirring at room
temperature. After stirring for >1 min, blue Cu(OH)2 sol is formation. In this blue sol, ascorbic
acid (AA) aqueous solution with a concentration of 0.1M and 25 ml was added rapidly, and
stirred at room temperature for 15-30 minutes. The solution gradually turned to orange-red
precipitation. Subsequently, the as obtained product was centrifuged and washed several
times with deionized water and ethanol to remove the residual inorganic ions, and finally
dried in vacuo at 80°C overnight. Other Cu20 particle sizes samples were obtained by
changing the concentration of added NaOH. Specific test conditions are as follows table S1.

Table S1. Synthesis conditions of Cu20 using ascorbic acid as reductive agent.

Number CuS0+«(M) AAM) NaOHM) Cu0
Sizes(nm)

1 0.01 0.1 0.25 25.36

2 0.01 0.1 0.5 33.25

3 0.01 0.1 0.6 51.47

4 0.01 0.1 0.75 99.52

5 0.01 0.1 0.8 177.63




Table S2. Catalyst size, NW diameter and corresponding standard deviation

Cuz0 size (nm) 25.36 33.25 51.47 99.52 177.63
Standard 4.17 6.49 10.04 17.68 22.86
Deviation
NW 18.82 24.33 39.69 69.87 67.704
diameter(nm)
Standard 5.65 5.46 8.24 19.82 21.49
Deviation
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Figure S1 The broad views of several different sizes Cu20 cubes synthesized by chemical

methods. (a) 51nm and (b) 25nm are TEM images, (c) and (d) are corresponding SEM images.



Figure S2a-c: HRTEM of catalyst heads of different Ga203 NWs and d is the TEM image and

elemental atomic ratio of tip.



