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Aqueous phase synthesis of highly crystalline lead-free perovskites by designing
complex species and controlling reaction fields
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The degradation of the hydroiodic acid solubilizer for tin iodides and the

oxidative degradation of tin species in precursor solutions/perovskite materials have been obstacles
to the ambient aqueous-phase synthesis of tin iodide perovskites. In this study, alkali iodides,
which are more stable than hydroiodic acid, were used as a solubilizer to prepare high-concentration

(0.5 mol/L) and stable precursor aqueous solutions in ambient air. Furthermore, the addition of
ascorbic acid as a reducing agent in the aqueous solutions inhibited the oxidation of tin species.
The perovskite samples obtained from these aqueous solutions exhibited less degradation after
exposure to air than previously reported samples. In conclusion, the ambient aqueous-phase synthesis

of high-quality perovskite materials was achieved through the optimization and stabilization of
precursor aqueous solutions.
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