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Metal-complex chromophores for solar
hydrogen generation

Yong-Jun Yuan,* Zhen-Tao Yu** Da-Qin Chen*" and Zhi-Gang Zou**

Solar H: generation from water has been intensively investigated as a clean method to convert solar
energy into hydrogen fuel Dunng the past few decades many studies have demonsirated that metal
complexes an act as efficient photoactive materials for photocataldic H, production. Here, we review
the recent progress in the application of metal-complex chromophores to solar-to-H: convession,
including metal-complex photosensitizers and supramolecular photocatalysts A brief overvew of the
fundamental principles of photocatalytc H: production is given Then, different metal-complex
photosensitizers and supramolecular photocatalysts are introduced in detall and the most important
factors that strictly determine their photocatalytic performance are also discussed. Finally, we illustrate
some challenges and opportunities for future research in this promising area.
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1. Introduction and historical
development

The development of renewable green power sources is one of the
most imponant scientific and technological challenges facing
society wday.'™ Carbon-free hydrogen is an environmentally
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clean and renewable fuel and is considered an ideal candidate
for an economically and socially sustainable future.™ Most
hydrogen gas used in industry is derived from natural gas, coal,
petroleum or water electrolysis. However, these conventional
preparation methods are limited either by the emission of CO,,
a greenhouse gas, as a by-product or by the consumption of
increased electric power. Therefore, it is highly desimble to
develop carbon-free and low-cost preparation methods for robust
and efficient hydrogen generation to support the emerging
hydrogen economy.

The sun provides ca. 3 = 10" ] of usable energy per year,
approximately 10 000 times the current energy demand. Solar
energy is therefore a viable energy resource for future economic
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