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Figure S1. The sum spectrum for EDS element mapping image of the single hollow particle chain in figure 5b.
[image: image2.jpg]



Figure S2. The EDS elements mapping images and the corresponding sum spectrum of the hollow particle structure.
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Figure S3. The EDS elements mapping images and the corresponding sum spectrum of the core-shell structure.
2. Change in Gibbs free energy
Cu2O+Ni=NiO+2Cu
ΔrGmϴ(T)≈ΔrHmϴ(298.15K)-TΔrSmϴ(298.15K)
       =-72 kJ∙mol-1-973.15K((-18.67(10-3) kJ (K∙mol-1)
       =-72 kJ∙mol-1-(-18.17) kJ∙mol-1
=-53.83kJ∙mol-1
Table S1 [Ref.1]
	T=298.15K
	Cu2O
	Ni
	NiO
	Cu

	ΔfHmϴ/kJ∙mol-1
	-168.6
	0
	-240.6
	0

	Smϴ/ J (K∙mol-1)
	93.1
	29.87
	38
	33.15
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