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Control of suppression for supercooling degree and ice adhesion force using size
effect and electrification of surfactant molecules
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When two kinds of water mixtures with different nonionic surfactants were
mixed, influence of molecular size of each surfactant on average supercooling degree of the mixed
mixture was larger than that of the mixing method.

When an anionic surfactant mixture froze on a copper, the shearing stress defined as (ice adhesion
force /ice adhesion area) increased with increase in a plus applied voltage. Further, even if no
applied voltage (0V), the shearing stress became plus value by difference between the pH values of
the mixture and the isoelectric point of the copper. When a minus voltage was applied, the shearing
stresses measured were always lower than that of 1ice made from pure water regardless of applied
voltage and they were constant. And surfactant molecules were charged by variation of pH values of
the mixture so that its critical micelle concentration and average supercooling degree varied. So,
the anionic surfactant was effective to suppress supercooling dissolution.
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