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Fig. S1 SEM image of SiO2 spheres with around a) 50 nm, b) 200 nm, and c) 400 nm size synthesized by modified 
Stöber method. Inset graph in b) is the size distribution of SiO2 spheres. 
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 50 nm 200 nm 400 nm 

Ethanol 100 mL 100 mL 100 mL 

NH4OH 0.05 mol 0.07 mol 0.16 mol 

H2O 2 mol 1 mol 1 mol 

TEOS 0.028 mol 0.028 mol 0.028 mol 

Table S1 A summary of synthetic conditions of SiO2 spheres with various size. 
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Fig. S2 a) SEM image of citrate-stabilized AuNPs with 15 nm size and b) UV-VIS absorption spectrum. 
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Fig. S3 Elementary mapping of a) SiO2@TiO2, b) SiO2@TiO2@AuNP, and c) TiO2@AuNP@TiO2 core-shell 
structures. 
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Fig. S4 SEM images of size controlled SiO2@TiO2 core-shell structures: a) 50 nm, b) 200 nm, and c) 400 nm. 
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Fig. S5 Photocurrent versus potential characteristics (linear-sweep voltammetry, LSV curves) of SiO2@TiO2@AuNP-
containing TiO2 films in 0.1 M NaOH electrolyte under visible light illumination. 
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Fig. S6 Visible light-driven photo-oxidation of SiO2@TiO2 and SiO2@TiO2@AuNP core-shell structures in 0.1 M 
NaOH electrolyte under visible light illumination (using a cut-off filter with a wavelength of 420 nm). 
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Fig. S7 Visible light-driven oxygen evolution of SiO2@TiO2 and SiO2@TiO2@AuNP core-shell structures: cyclic 
voltammetry (CV) in oxygen-saturated 0.1 M KOH electrolyte with 532 nm, 10 mW laser illumination. 
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