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Fig. S1. Distribution of Cu2O shell thickness obtained from TEM images of Au@Cu2O NPs.
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Fig. S2. (A) HRTEM image of an Au@Cu2O nanoparticle with denoted interface line that was examined. 
The scale bar is 10 nm. (B) HRTEM image of an Au@Cu2O nanoparticle with indicated interplanar 
spacings corresponding to the lattice fringes of the (111) planes of the Au core and Cu2O shell. The scale 
bar is 5 nm.

Fig. S3. (A) HRTEM image of an Au@Cu2-xSe nanoparticle with the denoted examined area. The scale 
bar is 50 nm. (B) HRTEM image of an Au@Cu2-xSe nanoparticle with indicated interplanar spacing 
corresponding to the lattice fringes of the (111) planes of the Cu2-xSe shell. The scale bar is 5 nm.



Fig. S4. SEM images of hollow Au@Cu2-xSe NPs obtained using (A) 10 μL, (B) 50 μL, (C) 100 μL, (D) 
200 μL of 50 mM (CH3)2NC(Se)NH2 aqueous solution. Scale bars correspond to 500 nm.



Fig. S5. The EDX spectra of hollow Au@Cu2-xSe NPs obtained using (A) 10 μL, (B) 50 μL, (C) 100 μL, 
(D) 200 μL of 50 mM (CH3)2NC(Se)NH2 aqueous solution.

Fig. S6. (A) HRTEM image of an Au@Cu2-xS nanoparticle with the denoted examined area. The scale bar 
is 50 nm. (B) HRTEM image of an Au@Cu2-xS nanoparticle with indicated interplanar spacing 
corresponding to the lattice fringes of the (115) planes of the Cu2-xS shell. The scale bar is 5 nm.



Fig. S7. SEM images of hollow Au@Cu2-xS NPs at high and low magnifications obtained using (A) 10 
μL, (B) 200 μL of 50 mM CH3C(S)NH2, scale bars correspond to 1 μm; and (C) 10 μL, (D) 200 μL of 50 
mM CH3C(S)NH2, scale bars correspond to 500 nm.



Fig. S8. The EDX spectra of hollow Au@Cu2-xS NPs obtained using (A) 10 μL, (B) 200 μL of 50 mM 
CH3C(S)NH2 aqueous solution.

Fig. S9. XRD diffractograms of Au@Cu2O NPs, hollow Au@Cu2-xSe NPs obtained using 10 μL and 200 
μL of 50 mM (CH3)2NC(Se)NH2 aqueous solution.



Fig. S10. XRD diffractograms of Au@Cu2O NPs, hollow Au@Cu2-xS NPs obtained using 10 μL, and 200 
μL of 50 mM CH3C(S)NH2 aqueous solution.


