A molecular perspective of water freezing under extreme conditions
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The avoidance of water freezing is the holy grail in the
cryopreservation of biological samples, food, and organs.
Fast cooling rates are used to beat ice nucleation and avoid
celldamage. This strategy can be enhanced by applying high
pressures to decrease the nucleation rate, but the phgsics b
hind this procedure has not been fully understood yet. We
perform computer experiments to investigate ice nucleatio
at high pressures consisting in embedding ice seeds in su-
percooled water. We find that the slowing down of the nu-
cleation rate is mainly due to an increase of the ice I-water
interfacial free energy with pressure. Our work [1, 2] also
clarifies the molecular mechanism of ice nucleation for a
wide pressure range. This study is not only relevant to cry-
opreservation, but also to water amorphization and climate
change modeling.
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