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We attempted to establish the crystal growth mechanism of the hydrothermal
treatment, using the norsethite of new piezoelectric material. We produced the chamber for the
in-situ observation of the hydrothermal treatment. We found the two-step changes in pH during the
dissolution of the norsethite at atmospheric pressure. Also, norsethite crystals were, apparently,
formed by the solution-mediated transformation. However, we revealed that the norsethite exhibits
the thermodynamic stability lower than the witherite, and intrinsically appears by the
co-precipitation. In contrast, under hydrothermal conditions the norsethite is more stable than the
witherite, and we succeeded in directly observing the solution-mediated transformation of norethite
crystals under hydrothermal conditions. We demonstrated that, for the growth of noreshite crystals,
the utilization of the solution-mediated transformation under hydrothermal conditions and the
addition of the ammonium nitrate are efficient.
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