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Fig. S1 Mophology characterization of the controlled samples.
(a) SEM image of nano-MoS,/TiO,/p-Si; (b) HRTEM image of nano-MoS,/TiO,/p-Si; (¢) SEM
and TEM images (inset) of nano-MoS;; (d) SEM image of meso-Pt/TiO,/p-Si.
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Fig. S2 Specific surface area and porous structure characterization of the cocatalysts.
(a) N adsorption-desorption isotherms at 77 K and pore size distribution curves
(insets) of meso-MoS;; (b) N, adsorption-desorption isotherms at 77 K and pore size
distribution curves (insets) of nano-MoS,.
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Fig. S3 CV curves at different scan rates for measuring Cq in 0.5 mol/L H,SOs.
(a) Meso-MoS,; (b) nano-MoS; and in 1 mol/L KOH; (c) meso-MoS;; (d)
nano-MoS,.

Calculation of electrochemical active surface area (ECSA):

In 0.5 mol/L H,SOq:

In 1 mol/L KOH:

2
ECSA = faxtem (S1)
The ECSA was determined assuming a C; capacitance of 40 pF-cm ™~ '

Cq1xlcm? _ 229 mF-cm™2
ECSAmeso—Mos, = ~= Cscm = 40;.3}2 = 572.5 cm?, (S2)

Cqix1cm? _ 17.5 mF-cm™?
ECSAnano-Mos, = -& Cscm = 40E_C;“jz = 437.5 cm?. (S3)

Cq1x1cm? 9.2 mF-cm™2
ECSAmeso—Mos, = —= CSC“‘ = 40‘;,;“_2 = 230.0 cm?, (S4)
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_ Cgxlcm? _ 5.5mF-cm™

2
ECSApano-Mos, = T — 137.5 cm?. (S5)
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Fig. S4 Durability measurements of nano-MoS,/TiO,/p-Si photocathodes in 0.5 mol/L H,SO4
and 1.0 mol/L KOH solutions.



