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Explanation of “the Mysteries of Water” by a Liquid-Liquid Critical Point

=5 &

Osamu MISHIMA

According to the liquid-liquid critical point hypothesis of water, liquid water separates into low- and high-density lig-

uid phases at low temperature and high pressure, and these liquid phases become the known low- and high-density

amorphous ices below their glass transition temperatures. An accumulation of experimental and theoretical results

seems to support this hypothesis, and this hypothesis may virtually explain “the mysteries of water” including the den-

sity maximum at 277 K. Aqueous solutions and the confined water appear to be readily interpreted on the hypothesis.

[polyamorphism, amorphous ice, liquid-liquid phase transition, second critical point, aqueous solution, phase separa-

tion]
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Fig. 1. An illustration of the relationship among liquid
water, supercooled water, amorphous ice and a critical point
under pressure.
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Fig. 2. The quick HDA-to-LDA transition around 120 K during warming of HDA at atmospheric pressure. The HDA ice, located
in the center of the left panel, changes to LDA with a rapid increase in volume (right panel). (http://www.nims.go.jp/water/)
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Fig.3. An illustration of the pressure-temperature-
concentration phase diagram of salted water, showing the
phase separation of the solution at atmospheric pressure.
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Fig. 4. The proposed pressure-temperature phase diagram of

liquid water. The liquid crystallizes easily in the “no man’s
land”.
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