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The Discovery of Vapor Bubbles under Ice
Film——On the “Boiling” Phenomenon of Icing Process
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Abstract: Based on the explanation of evaporation according to the law of liquid-phase overall evaporation,
experiments have revealed that the essence of the evaporation process is a slow boiling phenomenon. It can thus
be anticipated that during the cooling and freezing process, water vapor will continuously separate out, forming
vapor bubbles. Experimental observations have confirmed the presence of frozen vapor bubbles both in the initially

frozen ice layer and within the ice mass. Shortly after freezing begins, unfrozen small vapor bubbles accumulate

* AEH TR
TTIEAS (1968—) 55, DUk, MEEMEEA, HHmit, ml#a. rm. BRES, YRk, 51005, hESE . 4
WHHY

24 https://cn.sgsci.org/



TLIEA: DRI Z8UER R I ——He vk R “Bhiis” LR
Zhengjie Jiang: The Discovery of Vapor Bubbles under Ice Film——On the “Boiling” Phenomenon of Icing Process

beneath the ice layer. Tilting the container slightly causes these small vapor bubbles to coalesce into larger ones.
Moreover, compared to water with a lower initial temperature, hot water with a higher initial temperature produces
larger bubbles beneath the ice layer. Numerous small and large bubbles are observed both in the ice layer and within
the ice mass. In sealed water containers frozen under cooling conditions, the ice mass contains not only a large
number of frozen small bubbles but also many large bubbles. This is clearly not merely an air bubble, but rather
a frozen vapor bubble. During the freezing process, liquid water molecules freeze first, which may cause gaseous
free water molecules to separate out. As a result, a “boiling”-like bubbling phenomenon can be observed during the
surface freezing process. Particularly in rapid freezing, bubbling occurs on the ice layer, leaving frozen traces on
the surface. The traces of bubbling left during the freezing of hot water are much more pronounced than those left
by cold water. Similar phenomena of ice surface bubbles and “boiling” during freezing also occur in natural lakes
and coastal areas, all of which require a new theoretical explanation.The electrostatic phenomenon observed at the
oil-droplet interface arises from a layer of water vapor that accumulates between the oil and water phases as water
evaporates. This gives rise to novel mesoscopic interfacial properties—such as weakened hydrogen bonding and
tetrahedral disorder—and enhances chemical activity through the interfacial electric field.

Keywords: Integral evaporation law; Mpamba effect; Slow boiling phenomenon; Vapor bubble phenomenon; Ice
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