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ABSTRACT (Space limited to 2200 characters)

Hydrogen production through electrocatalyst water splitting has become a suitable solution to
achieve zero carbon emissions, energy regeneration, and mass production. Although commercialized
Pt/C has significant hydrogen evolution reaction activity, many researchers have shown decisive
disadvantages in use, such as metal Pt corrosion for long-term operation in acidic electrolytes that
degrade catalytic activity in this harsh electrochemical environment. Herein, we report for the first time
the facile and economical synthesis of an F-doped SnO, (F-SnO,) aerogel that possesses a large specific
surface area, which is beneficial for the optimum catalyst dispersion. The as-synthesized F-SnO, aerogel
system provides a colloidal-type porous 3D matrix that enables maximum Pt nanocluster dispersion
achieved via a simple sputtering technique. Moreover, F-doping directly into the SnO, aerogel matrix
significantly enhanced the electrical conductivity of SnO,. Consequently, the F-SnO,@Pt hybrid

exhibits excellent electrocatalytic activity (a low overpotential of 42 mV at 10 mA-cm™2 in 0.5 M
H,SO,4) over 10,000 cyclic voltammetry cycles, thereby demonstrating its long-run stability.
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