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Photocatalytic generation of hypochlorous acid on gold-loaded silver chloride in chloride solutions
(Graduate School of Engineering Science, Osaka University) (OYoshifumi Shimabukuro, Yasuhiro
Shiraishi, Takayuki Hirai

Hypochlorous acid (HCIO) is manufactured by electrolysis of chloride (CI') solutions, which
requires enormous electric energy (NaCl + 1/20, + H,O — HCIO + NaOH; AG®° =+ 161 kJ mol™).
We found that silver chloride powders loaded with gold particles (Ag/AgCl), when photoirradiated in
CI" solutions with O, under visible light, successfully produce HCIO. Photocatalytic reactions were
carried out in pure water or 550 mM NaCl solution (50 mL) containing catalyst (100 mg) under air
bubbling at room temperature using a Xe lamp (A >420 nm). The time-dependent change in the amount
of HCIO formed shows that bare AgCl in a NaCl solution scarcely generates HCIO. Photoirradiation
of Au/AgCl in pure water also does not generate HCIO, but photoirradiation in Cl~ solution produces
HCIO very efficiently, indicating that loading of Au particles and the use of Cl solution is necessary.
Action spectra, XPS, and CV analysis suggest the photoreaction mechanism on Au/AgCl in the CI~
solutions: plasmon activation of Au particles by visible light produces the electron and hole pairs. The
electrons are consumed by the reduction of O,, and the holes oxidize lattice CI~ of AgCl around the Au
particles (HCIO production). The CI™ in solution compensate for the removed lattice CI” and stably
produce HCIO.
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