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Abstract

We found that some aqueous solutions push the solute to the central part to form a darker
area after icing while others don’t. What is the cause of this phenomenon? Therefore, in this
study, we manipulated various variables to observe their effects on the solute convergence during
the icing of the solution.

The results of this study are as followed: (1) Solutions with different concentrations do not all
result in convergence. (2) Convergences of different solutes are different. (3)The more impurities
contain in the solvent, the worse the convergence effect become and the bubble distributions after
icing has its own characteristics. (4) The containers with equal upper and lower widths contributes
to pyramidal convergence while the container with narrow bottom contributes to columnar
convergence. (5) The Pre-freezing are will push the solute to the post-freezing area. Meanwhile the
slower freezing rate results in better convergence. We use the insulations cotton coating plus
gravity direction to control the icing sequence and doubles the ice crystal pushing force. With the
help of self-made ion convergence detector, the concentration of the solute convergence zone in
the ice block isn’t well-distributed. There is a low, medium and high “concentration gradient” in

accordance with the icing sequence.
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