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Nanometer sized particles, droplets or crystals, form both in the environment and in large scale industrial processes. Accurate predictions of the phase transition rates, and the phase or structure of
the particles, are critical for developing reliable models of industrial processes, climate, and atmospheric chemistry. From a fundamental point of view, particles with radii < 10 nm are also important
because they lie in the critical transition zone between large molecular clusters and bulk materials.
This talk will summarize our recent work following particle formation and freezing in two very different, highly super-cooled systems –water and a series of alkanes. Particles are formed in supersonic
nozzles, and the system is characterized using a range of in situ techniques including small angle Xray scattering (SAXS), wide angle X-ray scattering (WAXS), infrared spectroscopy, and pressure
measurements. For water, the small droplet size and the rapid cooling rate means that in some cases
liquid water only begins to freeze at ~202 K – a temperature that is well below the homogeneous
freezing limit for bulk water or even micron size water droplets. Rather than forming hexagonal ice I,
freezing produces stacking default ice I. For the n-alkanes we observe a distinct decrease in the size
of the droplets as they freeze – in one case far more than expected. Finally, by combining the complimentary techniques we have indirect evidence that for the alkane drops the phase transition is initiated by surface freezing.
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