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报告摘要：Norbornadiene (NBD) and its derivatives undergo photoisomerisation to the highly strained quadricyclane (QC). The system is being optimized towards solar energy storage applications, and the best NBD derivatives fulfil several of the requirements for a functional system,1-5 such as high photoizomerisation quantum yield (up to 99%), red-shifted absorption, high energy storage densities (up to 1 MJ/kg)3, very long half-life, up to 18 years of storage time2 and a record temperature gradient of 63°C (83°C measured)1. However, several key challenges remain; for example, substituents needed to improve the solar spectrum match and quantum yield of unsubstituted norbornadiene typically reduce the energy density. While unsubstituted norbornadiene is a liquid, most of the higher performing derivatives are solids at room temperature, and the characterization has typically only been done in dilute solution for practical reasons.4,5 The use of solvents dilutes the effective energy densities of the systems significantly. In this presentation, our efforts in improving the NBD/QC system towards efficient energy storage systems including new ways to improve solar spectrum match and energy storage time without making compromises on energy storage densities will be presented.5 Moreover, I will present device concepts for lab scale demonstration of solar energy capture (up to 900 cm2 devices) as well as heat release devices based on molecular photoswitches that perhaps one day can be used in real life application in solar energy storage. Finally, I will present systems that can be photoswitched between two states creating alternative uses of the system as a molecular
logic “keypad lock” (fig. 1 right).6
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Figure 1. (Left) Molecular structure of on NBD/QC photoswitch system. (Centre) Stability test performed at 60°C through
127 energy storage cycles (right) Molecular logic « keypad lock using 4 different input in one unique sequence to reach one

unique output.





