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In-situ measurement of local pH changes on carbon working electrode and titanium dioxide
photocatalyst surfaces using novel microfiber pH sensor based on absorption spectroscopy
(Graduate School of Medicine, Science and Technology, Shinshu University) OQuang Duc
Nguyen, Hisanao Usami

Photocatalytic water splitting is composed of oxidation of water to oxygen plus protons and
reduction of protons to hydrogen. In-situ measurement of pH close to the surface of the
photocatalyst will give crucial information to discuss reaction mechanism. In this study a novel
micro-pH sensor was developed by depositing a pH sensitive dye, bromo phenol blue (BPB),
on a borosilicate glass fiber. The fiber was Ag-plated with a slit of about 200 um wide and BPB
dye incorporated in the silica-titania gel was deposited on it. Spatial resolution of the sensor
was approximately 200 um along the fiber axis and ca. 20 um in radial direction of the fiber.
The pH in aqueous electrolyte at ca. 50 um apart from a carbon electrode decreased under
anodic condition and increased under cathodic condition. The micro-pH sensor was also
applied to measure pH at ca. 50 um apart from TiO: film under irradiation of uv light.
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Fig. 1 Schematic model of micro pH sensor located ca. 50 um over a micro-carbon electrode
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