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The intermittent nature of renewable energy is a major challenge that can be overcome via cheap and effective
energy storage [1]. Thermochemical energy storage is an upcoming technology that can improve efficiency in
applications such as concentrated solar power[2]. Metal carbonates have great potential as thermochemical
energy storage materials, through the reversible endo/exothermic desorption/absorption of carbon dioxide
(CO2)[3]. However, major challenges include the loss of cyclic capacity and slow reaction kinetics[3].
Recently, it has been established that raw unrefined dolomite, CaMg(CO3)2, performed significantly better
than laboratory synthesized dolomite due to the positive effect of chemically inert impurities present in the
sample[4] However, increasing its relatively low operational temperature (550 °C) will improve efficiency[4].
The present research explores reactive metal carbonate composites, which consist of barium carbonate desta-
bilised using titanium (IV) oxide (TiO2) or barium silicate (BaSiO3)[5]. This reduces the operating temperature
from 1400 °C to, more suitable temperatures of 1100 °C and 850 °C, respectively, and improves kinetics of CO2
release and uptake. The reactions are explored using in situ synchrotron XRD combined with a variety of
other characterisation techniques.
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