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Properties of solidified organic solvents and their application to cryo-electron microscopy
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Physical properties of organic solvents are one of the most fundamental data in chemistry
that governs dissolution and dispersion. The relationship between nanostructure and property
are of interest of dispersion systems such as fuel cells, inks, and pharmaceuticals. Cryo-electron
microscopy (cryo-EM) is one of the methods to observe snapshots of the dispersed state, which
was developed for aqueous systems. Amorphous freezing of water and keeping the amorphous
phase are the keys of the cryo-EM imaging. However, when expanding cryo-EM to organic
solvents, the lack of their solid-state properties hampers the imaging and image interpretation.

Here I report the triple point, crystallinity, and sublimation rate of organic solvents by
theoretical extrapolation of phase diagram and measurement. Triple point pressure determines
the possibility of solvent sublimation and was calculated by extrapolating liquid vapor pressure
to its melting point. Density was measured using a pycnometer in liquid nitrogen, and its
deviation from the extrapolated liquid density implies the amorphousness. The sublimation rate
was calculated from the sublimation enthalpy and the extrapolated density, and the value
matched with that measured by cryo-EM movies. Scope and limitations of the organic solvents
in solid state were deduced from the calculated/ measured properties.
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