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Photocatalytic overall water splitting: Towards photocatalysis by design

Kazuhiro Takanabe
King Abdullah University of Science and Technology (KAUST), Saudi Arabia

The presentation discusses rational design of the photocatalytic materials, especially for water splitting.
Detailed analyses of solar energy and its distribution enable us to understand primary requirement for the
efficient photocatalytic materials at different scale. The direct production of solar fuel in photoelectrochemical
and photocatalytic approaches require use of appropriate semiconductor(s) and catalyst(s). Semiconductors
acting as photon absorber need to have suitable band positions for required reactions as thermodynamic
requirement. Catalysts located on the semiconductor surface need to exhibit low overpotentials for the
electrocatalytic reactions. Those two components (semiconductor and catalyst) should be electronically-
smoothly connected to each other. Knowing these requirements, the parameters that need to be considered
when developing efficient materials in semiconductor, catalyst, and their interface will be overviewed, which
should determine overall efficiency of solar fuel production. This lecture will focus on fundamental parameters

involved in photocatalytic overall splitting, and discuss our attempts towards “photocatalysis by design” concept.
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