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Nucleation from an aqueous solution, which is an initial stage on crystallization, is a still unclear process from a physical
viewpoint. Liquid cell transmission electron microscopy (LC-TEM) is a promising method to trace the nucleation process.
The difficulty of capturing the crystallization by this method is to control the supersaturation inside the liquid cell. Here
we consider an efficient method to control the supersaturation condition in the liquid cell and find that the combination of
radiolysis and antisolvent, which reduces solubility of a solute, can produce it.

We observed the mixture of saturated aqueous solution of sodium chlorate (0.5 L) and acetone (2 mL) as an antisolvent
by TEM.

After commencement of irradiation by the electron beam at an electron flux of 0.4 and 1.2 e-A2.s71 dendrites formed
within 10 and 1.4 s, respectively. When we analyzed the electron diffraction patterns of the resulting crystals, we found
that the crystals consisted of sodium chloride. This could occur that a sodium chloride crystal was supersaturated by
dissociation of chlorate ion to give chloride ion through radiolysis. On the other hand, we did not observe any crystals
when we used only the supersaturated aqueous solution of sodium chlorate. The role of acetone as an anti-solvent
(decreasing solubility) is therefore important for the crystallization of sodium chloride under our experimental conditions.
We found the strategy to control the supersaturation inside the liquid cell, therefore, it was arranged to observe the

nucleation process of stable phase from the mixture of water and organic solvent efficiently.




