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Formula derivation:

The hydrogen evolution reaction on the counter electrode can be described as follow:
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The molar concentration of photo-generated electrons:
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𝑗
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Where Q is the surface charge density, j is the current density (mA cm-2) and NA is the 

Avogadro constant. 

The molar concentration of Hydrogen atoms: 

𝑛𝐻 = 𝐹𝑛𝑒 =
𝑗𝐹

𝑒𝑁𝐴

F is the faradaic efficiency for hydrogen evolution.

The molar concentration of generated hydrogen:
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Fig.S1 The morphological change of the nanowires as PVP content varied (a) 9%, (b) 11% and (c) 13%.

Fig.S2 FESEM images of BaSnO3 NWs before and after CdS QD-decoration (a) before (b) after.

Fig.S3 Cross section image of typical BaSnO3 NWs-CdS QDs films. 



Fig. S4 STEM-EDX element mapping of Cd and S element on the heterostructure.

Fig. S5 Nyquist plots of electrochemical impedance spectra of the pristine BaSnO3 nanowire and 
BaSnO3 / CdS heterostructure in 0.25 M Na2S and 0.35 M Na2SO3 aqueous solution.

Fig.S6 TEM images of BaSnO3 NWs-CdS QDs with SILAR cycles of 5 (a), 10 (b) and 15 (c).



Fig. S7 Stability of PEC performance of CdS decorated BaSnO3 after 100 scans.

Fig. S8 The photoluminescence spectra of BaSnO3 NWs and CdS decorated BaSnO3 NWs.

Fig. S9 IPCE spectra of BaSnO3 nanowire and CdS QDs decorated BaSnO3 nanowire.



Fig. S10 The rate of hydrogen generation from CdS QDs decorated BaSnO3 NW photoanode under 
AM 1.5 illumination.


