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(57) Abstract: There is provided a hygroscopic hydrogel that switches between a hydrated state and a dehydrated state upon absorbing
and desorbing water, respectively. The hydrogel comprises a non-stoichiometric oxide of a transition metal, X, such as zinc (Zn), copper
(Cu), iron (Fe), silver (Ag), wherein the hydrogel in its dehydrated state has a molecular structure with a transition metal to oxygen
(X:0) ratio of 1 :1.1 -1 : 15. In a specific embodiment, there is also provided a method of forming the hygroscopic hydrogel preferably
by annealing an aqueous solution of zinc acetate, ethanolamine and 2-methoxyethanol at a temperature of 30-80 °C for 10-30 minutes.
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