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Fig. S1: TEM image of TiO, nanospheres.
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Fig. S2: SEM and TEM images of the synthesized samples with various concentrations of Au

nanoparticles and TiF,.
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Figure S3: SEM images of time revolution of Au@TiO, core-shell nanospheres.



In this work, the photocatalytic H, production study was carried out under UV-visible
illumination, where we observed that the LSPR effect is not the dominant mechanism for the
enhancement of H, production. We have noted that when UV as well as both UV-visible light
are irradiated onto the Aup,,;@TiO, and TiO, samples, there is no increase in the rate of
hydrogen production (figure S4), which suggest that the LSPR effect of Au nanoparticles is not
the predominant mechanism responsible for the improved photocatalyic activity. Though, the
LSPR peak is present as shown by UV-vis measurements (Fig.4b and c), there are many other
factors that could affect the photocatalytic activity, such as the resonant coupling, energy transfer
and interface trap states between the metal and semiconductor as well as the size and
morphology of the metal nanoparticles.! Also most of the LSPR studies show the transfer of
electrons from Au nanoparticles to the semiconductor. 2 However, in our work, the transient
absorption decay spectra (Fig. 5a) show the transfer of electrons from TiO, to Au nanoparticles.
Hence, the charge separation mechanism is proposed (Fig.6) based on the transient absorption
decay and PEC measurements. Another project in progress is focused on the study of
photocatalytic activity under pure visible illumination (unlike this work which uses UV-Vis
illumination), which includes the study of LSPR, hot electrons and interface trap states effects.
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Figure S4: Photocatalytic H, evolution of TiO; and Au,,@TiO, under UV and UV-Vis light
irradiation. A UV LED with and without tungsten lamp were used to generate UV and UV-
visible light spectrum respectively.
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