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Abstract

The study of the solidification of ammonium chloride droplet is given that three types of
the ice droplet’s top are dome-like, ape, and a chimney-like structures and a related model is
proposed. The result of this work is different from those of the previous study.

The 25 nm titanium dioxide nanofluid droplets on the hydrophobic cold surface are
studied in this work. At low concentrations (0.5 mg/mL), a sharp tip is observed on the frozen
droplet. While the concentration of nanofluid is over 1 mg/mL, the circular platform formed
on the top, and a radius of platform is increased with higher concentration. A considerable
amount of white particles are accumulated on the outer edge of the platform.These
phenomenon are due to Marangoni flow.

In this experiment, the color distribution, the evolution of the dynamic contact angles,
and different shapes of the top of the two types of droplets during the solidification are
analyzed. And the Hele-Shaw cell devices are used to obtain the 2D freezing process.

The discussions of solidification phenomenon and the mechanism of the formation of

special top shapes of two types of droplet are showed in this article.
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