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Abstract:

The world is currently facing pressing challenges of energy shortages and environmental
pollution, highlighting the urgent demand for green, sustainable, and technologically advanced
solutions [1]. Photocatalysis has emerged as a promising approach to address these global
issues by efficiently utilizing abundant solar energy to drive both energy conversion and
environmental remediation processes [2]. This talk will first introduce the fundamental
principles of photocatalysis, including light absorption, charge carrier generation and
separation, and surface redox reactions. Particular emphasis will be placed on advanced
material design strategies, such as cocatalyst modification and heterostructure construction,
that markedly enhance photocatalytic efficiency [3-6]. Representative examples will be
presented to demonstrate their applications in solar fuel production and environmental
remediation [7]. Overall, this presentation aims to provide attendees with a comprehensive
understanding of how rational photocatalyst design bridges fundamental science and practical
applications toward sustainable energy and environmental solutions.
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