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Chemical storage of solar energy: measurement of activation energies by ion mobility and mass spectrometry
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To meet the challenge of the ever-increasing energy consumption producing greenhouse gases and other atmospheric pollutants, the development of solar energy solutions has been widely investigated over the past decades. Molecular Solar Thermal systems (MOST) are molecules that undergo light-induced isomerization into high-energy metastable isomers which can be used to store solar energy in closed and carbon neutral cycles [1]. Azobenzenes have emerged as promising MOST candidates, but key parameters need to be optimized through different strategies for their versatile synthesis. The half-life time of metastable isomers is directly related to the activation barrier of thermal back-isomerization [1]. The main objective of this work is to develop a method for the rapid determination of these kinetic parameters, and in this regard, mass spectrometry offers a considerable potential. On the one hand, liquid chromatography coupled to mass spectrometry allows to determine the kinetic parameters in solution by monitoring the evolution of the photoisomers distribution over time at different temperatures [2]. On the other hand, ion mobility spectrometry can be used to measure the distribution of photoisomers resulting from collisional activation induced gas-phase back-isomerization in our Synapt G2-Si. To determine the activation energies, we use a method recently proposed by Donor et al. to calibrate the Synapt G2-Si in internal energy [3] using reference values measured in the gas phase by thermal activation in an original tandem ion mobility device at ULyon [4].
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