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The recrystallization of polycrystalline ice in aqueous solutions is a diffusion-limited Ostwald
ripening process, which can be described by the theory of Lifshitz, Slyozov, and Wagner (LSW).
This theory provides a recrystallization rate constant for ice volume fractions near zero.
Because in real systems with non-zero volume fractions larger recrystallization rates occur,
experiments were performed to quantify the effect.
The resulting modified LSW rate equation allows for investigating the effect of ice binding
additives on ice recrystallization. The recrystallization inhibition efficiency of several synthetic
polymers (e.g. PEG, PVA) as well as that of natural antifreeze glycoproteins (AFGP) and their
synthetic analogues was determined and described by the modified LSW rate equation. It was
found that efficient antifreeze proteins are able to inhibit ice recrystallization down to
concentrations of only 0.02 µg mL-1, implying a molar concentration of 0.001 µmol L-1 for a
mixture of natural AFGP 1-5 with a mean molecular mass of 22.1 kDa. In contrast,
poly(ethylene glycol) with a mean molecular mass of 3.0 kDa did not show any inhibition effect
at concentrations up to 2700 µg mL-1. In total, we have analyzed 26 different substances such
that we can classify them according to their inhibition efficiency in a quantitative manner.
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