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Abstract

One of the important approaches to tackle the globe energy crisis and environmental pollution problems is to realize the high-efficiency inter-conversion between photo-energy and electrical energy and to harness photo-energy to drive the chemical reactions with practical value. To reach this goal, long-lived excited-state species formed under photo- or electrical conditions and with high-energy and high reactivity are highly desirable. Metal complexes meet the requirements above and are becoming the one of the research frontiers of materials science and the competitive hotspot of energy-related high-tech innovations.  

	The present proposal focuses on “Excited States of Metal Complexes: Basic and Practical Researches", aims to tackle the critical problems on 'The Relationship between Molecular and Electronic Structures and Excited-State Properties of New Functional Materials', and develops application-oriented frontier basic researches on 'Clean Energy, Environmental Protection and Resource Utilization'. Through a combination of ultra-fast spectroscopic characterizations and theoretical calculations, we plan to elucidate the relationship between the structures and excited-state properties of metal complexes and their aggregates and to explore and summarize the basic rules for tuning of the excited-state properties of metal complexes. We aim to increase the d* orbital energies of metal complexes through ligand modifications and thus develop the excited-state researches of cheap metal complexes, such as those of iron, nickel and tungsten. This work will break the limitations of traditional thought that those cheap metal complexes are generally weakly emissive and non-emissive. We could discover novel long-lived excited-state systems based on metal complexes and hence innovate molecular optoelectronic materials.

	The present proposal consists of five sub-projects as following: (1) Probe and theoretic calculations of excited states of metal complexes; (2) Molecular design and tuning of excited-state properties of metal complexes; (3) Controllable syntheses, light-emitting mechanism and applications of photo-functionalized supramolecular aggregates of metal complexes; (4) Mechanistic study on photo-catalyzed H2-generation of chemical conversion of CO2 driven by sun-light or visible light; (5) Optoelectronic devices based on long-lived metal complexes. The present project is undertaken jointly by eight research units, including Shenzhen Research Institute of The University of Hong Kong, Jilin University, Wuhan University, Shantou University, South University of Science and Technology of China, and Technical Institute of Physics and Chemistry, Institute of Physics, Changchun Institute of Applied Chemistry, The Chinese Academy of Sciences.

	The researchers and their research institutes are qualified with great research background and excellent equipment and have accomplished many achievements in synthetic chemistry, photochemistry, photophysics and device applications of metal complexes. They have been honored twice with first-class award for the category of State Natural Science. Among the 24 main researcher in this project, two are members of the Chinese Academy of Science; four won National Science Fund for Distinguished Young Scholars; and two are the winner of '100 Talents of the Chinese Academy of Science'. Our team consists of about 100 researchers including many young scientist and engineers.
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	The accomplishment of this project is anticipated to innovate the methodology, experimental techniques and theories of the research of excited-state metal complexes and to develop novel excited-state materials with our own intellectual property. Our international competitiveness in the fields of molecular light-emitting, photovoltaic and photocatalytic materials could be significantly enhanced. The accomplishment of this project could lay the foundation for the independent development of related material industries in China and prompt China to a international leading position in the field of excited-state research of metal complexes. Finally, the present project also aims to train and nourish a group of research talents with internationally leading level and innovation capability. 
	
