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Adsorption mechanisms of reactants are at the heart of heterogeneous photocatalysis
efficiencies, and remain the subject of intense discussions.!? Schematically, on the one hand,
the Langmuir-Hinshelwood kinetic model (chemisorption),® where reagents are supposed to be
pre-adsorbed on the photocatalyst surface prior to photo-reaction, is systematically used for
bare photocatalysts, such as TiO, despite some inconsistencies in photon flux
dependence of reaction rate.* On the other hand, Eley- Rideal-like models (physisorption),
where reagents diffuse toward the photocatalyst and further react with photoactivated surface
states, were advanced to discuss these inconsistencies. We propose to tackle this debate
using the much larger range of photon fluxes accessible from lasers, as compared to classical
lamps and LEDs, and investigating the kinetics of photodeposition of single metallic (Au, Ag,
Pd) nanodots onto bare TiO, anatase nanoparticles.® Quantitative rescaling of the data sets in
laser intensities confirms that a Langmuir-Hinshelwood description leads to inconsistent
orders of reaction with respect to light intensity, while the photoactivation of surface states
solves these difficulties and then, is much more likely at work.
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