Influence of AFPs on the crystal growth in solidification of water
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Introduction Dimensionless equations Interfacial energy
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| inear sta b|||ty analysis e high AFP activity decreases interfacial energy and inhibit interface formation

possible adsorption planes for AFPs  Kristiansen et al, Crybiology 51
(type 1) (2005), 262
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Determination of sizes

Mechanisms

Experimental data: A\ = 2.79 - 10° % vo= 21.97:1—‘2] with a; = 12\\/a; and
a9 = 12)\042
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Colligative phenomena Adsorption inhibition

Interfacial energy

Freezing point depression Gibbs-Thomson (Kelvin) model 1(z)=eigenvalue with AFP |, 11*(z)=eigenvalue without AFPs
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e AFP activity leads to an enlargement of the interface
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u = structural order parameter for water/ice

v = field for AFPs W T

%CLQ’UQ — diffusion potential

A1 = free energy density scale ’ spinodal region for 0 f0,=0.05
[ deviation from equilibrium = desalinization rate

c = coefficient of the nonlocal square gradient term
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Summary

e Dynamical mechanism found which inhibits the growth of ice
crystals

e Decisive role of interface energy, AFPs enlarge the interface region

e Description with the help of coupled nonlinear phase field equa- = s i S/
tions where the order parameter is coupled to the concentration | |
of AFPs
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Further activities

1 for pure water/ice (straight lines), v 1) (dashed lines), p (straight lines)
with AFPs (dashed lines) with a;; = 1, with a; =1, ag = 20
9 = 20

e Computation of the thermal hysteresis
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