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Abstract

The tip of the drop freezes into three different, distinct shapes when a drop of liquid is
disposed on a very cold substrate that is well below freezing temperature. ~ After placing the drop
of aqueous solution on the cold substrate, the tip of the droplet forms a conic shape, a chimney, or a
smooth surface. The contact angle between ice and the liquid solution, which changes with the
concentration of the aqueous solution, results in the shape of the droplet tip. A Hele Shaw cell is
used to measure the contact angle and the propagation of the freezing front of the drop.

Water, ethyl alcohol, aqueous glucose solutions, and aqueous chloride solutions are used in
this experiment. Water, ethyl alcohol, and aqueous glucose solutions all form a conic tip when
frozen. The contact angle of water is 90°, which forms a conic tip that has a conic angle of 65°.
Additionally, a distinct principle has been found about ethyl alcohol and aqueous glucose solution —
as the concentration of the solution goes up, the contact angle between the ice and the solution
decreases (all less than 90°), while the conic angle of the tip increases.

On the other hand, chloride solutions form into three different stages of singularities.
They form a mushy layer first while being frozen, where the mushy layer later turns into ice,
different from the aforementioned solutions. When the concentration of aqueous chloride solution
is high, it will form a smooth surface. A conic tip will be formed when the concentration of the
solution is 1.0 — 2m. However, concentrations that are low for aqueous chloride solutions will
form a chimney.

Furthermore, specifically using 2.0m of ammonium chloride solution, a chimney is formed,
but a conic tip forms on top of the chimney. This fuses two different stages of singularities
together into one. All different types of aqueous chloride solutions can develop into three definite
stages of singularities depending on the concentration of the solution, and it can also develop two

stages of singularities at the same time as well.
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