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Fig S1. Cross-sectional SEM image of CW.
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Fig. S2. EDX spectrum of T/CW.
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Fig S3. XRD pattern of TiO,.
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Fig S4. SEM image of TiO,.
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Fig S5. TEM images of TiO,. (a) TEM and (b)HRTEM.
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Fig S6. The high-resolution XPS spectras of (a) Ti and (b) Ols.
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Fig. S7. XRD pattern of the TiO, with a Pt loading of 1.0 wt%.
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Fig. S8. TEM and HRTEM images of the TiO, with a Pt loading of 1.0 wt%. (a) TEM. (b) HRTEM.
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Fig S9. UV-vis diffuse-reflectance spectra of TiO,.
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Fig S10. (a-d) photos of the TiO,, Wood, CW and T/CW. (e-h) The contact angle measurement of TiO,,

Wood, CW and T/CW.



Fig S11. Photo of T/C-W floating on liquid water.
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Fig. S12. (a) Photo of steam generation of the biphasic T/CW system under solar irradiation. (b) T/CW

surface temperature as a function of time. (c) Water temperature as a function of time without T/CW. (d)
Water temperature as a function of time with T/CW.
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Fig. S13. High performance Gas chromatography (GC) quantitative curve of hydrogen samples.
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Fig S14. Time-dependent photocatalytic H, evolution of T/CW system without solar irradiation.
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Fig S15. Time-dependent photocatalytic H, evolution of CW system without photocatalyst.
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Fig S16. ESR spectra for identifying DMPO-*OH under dark and solar irradiation.
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Fig S17. ESR spectra for identifying DMPO-+O;" under dark and solar irradiation.
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Fig S18. Photocurrent responses curves of TiO, under different solar intensity.
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Fig. S19. Photocatalytic H, evolution performance of the T/CW system under 95°C and dark conditions.
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Fig. S20. Photocatalytic H, evolution performance of the T/CW system under full-spectrum(UV+Vis+IR),
ultraviolet (UV), and visible-infrared (Vis+IR) light. Bars show the mean of three independent experiments,
with error bars representing the range (min to max).
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Fig. S21. Wavelength-dependent apparent quantum yield (AQY) for photocatalytic water splitting for the
T/CW system.
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Fig. S22. Time-dependent photocatalytic H, evolution of T/CW system with simulated seawater.
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Fig. S23. XRD pattern of TiO, with a Pt loading of 1.0 wt% after 12 h of photocatalytic reaction in the
biphasic system with simulated seawater.




Fig. S24. TEM and HRTEM images of Pt-TiO, after 12 h of photocatalytic reaction in the biphasic system
with simulated seawater. (a) TEM . (b) HRTEM.
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Fig S25. Force analysis of the bubble sticking on the reaction interface.



Fig S26. Photo of bubbles at the distance of 2.5 mm below water surface.



Fig S27. Photo of bubbles at the distance of 7.5 mm below water surface.



