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Fig. S1 Size distribution of the urchin-like RuCu nanoparticles in Fig. 1(a).
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Fig. S2 (a) The cross-sectional compositional line profiles of urchin-like RuCu nanoparticles; (b) EDX

patterns of RuCu NPs.




Fig. S3 (a) HRTEM images and (b) SAED image of RuCu NPs.

1000 | —— Cu (JCPDS 04-0836)
— Ru (JCPDS 06-0663)
800 |-
sy RuO,
g [ (JCPDS 43-1027)
5 600 |-
z :
g
2 400
200 hemmrasguid ™ yn
i add
0 . 1 . ] ! i .
0 40 60 80

20(degree)
Fig. S4 XRD pattern of RuCu NPs.



Fig. S5 The TEM images of NPs in only Ru precursor system.
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Fig. S6 The CV curves of different nanomaterials (a) Cu single metal nanomaterials; (b) Ru single

metal nanomaterials; (c) Mo single metal nanomaterials; (d) RuCu bimetallic nanomaterials; (e)
CuMo bimetallic nanomaterials.
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Fig. S7 (a) HRTEM images and (b) SAED image of RuCuMo NPs.
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Fig. S8 The cross-sectional compositional line profiles of hollow RuCuMo nanoparticles.
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Fig. S9 XRD pattern of RuCuMo NPs.

Fig. S10 The TEM image of RuCuMo NPs prepared without PVP in the system.
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Fig. S11 The electrode potential of single (a) Cu; (b) Ru; (c) Mo in the solution.



