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Quasi-liquid layer on ice surfaces in the global environment: In-situ
observation by controlling atmospheric gas and water vapor pressure

Nagashima, Ken
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Surfaces of ice have attracted considerable attention as “ reaction sites”
where atmospheric gases cause various chemical reactions. In addition, the ice crystal surfaces near
melting point are covered with quasi-liquid layers (QLLs). We directly visualized effects of acidic
gases (HNO3 and HCI) on ice surfaces by advanced optical microscopy.
In the presence of acidic gas, QLLs were not pure bulk water but acidic solution. In the case of the
HNO3 droplets, the ice-droplet interface grows evenly by vapor-liquid-solid growth mechanism. In
contrast, in the case of HCI droplets, the growth of ice starts from the ice-droplet-vapor interface
(contact lines) and the subsequent growth proceeded on the surface of the droplets, resulting in
the embedding of the droplets in the ice crystals.
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