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Porous materials in heat storage and reallocation applications
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Thermal energy storage is recognized as one of the crucial technologies for enabling more e�cient use of fossil fuels and 
renewable energies by providing the supply-demand balance. �ermochemical heat storage (TCS), which utilise the 

reversible chemical and physical sorption of gases, mostly water vapour, in solids, is currently considered as the only storage 
concept with a potential for long-term, also seasonal, heat storage of high enough storage density to be also economically 
attractive. Under the in�uence of a heat supply in TCS, water is desorbed from the material, which is then stored separately (an 
endothermic phenomenon referred to as the charging or activation of material). When water vapour and sorbent are put into 
contact, there is a heat release (an exothermic phenomenon referred to as a material’s discharge or deactivation). �e TCS has 
a potential to enable an extensive use of a solar thermal energy and residual heat from industry, thus leading to a low carbon 
energy society. Over the last decade, a lot of attention has been devoted to the development of porous adsorbents, like zeolites, 
microporous alumino phosphates and metal-organic framework materials for water-adsorption-based thermal energy storage 
and heat transformations. A good sorption-based energy-storage material should ful�l the following requirements: (i) it should 
exhibit high water uptake at low relative humidity, (ii) it should be easily regenerated at low temperature, and (iii) it should be 
highly hydrothermally stable and should enable good cycling (adsorption/desorption) performance. Recently, we have focused 
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through in-situ metal-oxide recrystallization. Journals of Materials Chemistry A 5:1967-1971.
4.	 Krajnc et al. (2015) A simple NMR-based method for studying the spatial distribution of linkers within mixed-linker 

metal-organic frameworks. Angewandte Chemie 54(36):10535–10538.
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