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In-situ observation of ice evaporation processes promoted by carbon dioxide

Nagashima, Ken
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Surfaces of ice act as sites of various chemical reactions of atmospheric
acidic gases, which cause serious environmental issues, such as catalytic ozone depletion. On the
other hand, CO2 gas causes global warming in the earth. Here, we show direct observations of ice
basal faces by advanced optical microscopy under atmospheric-concentration C02, HCI, or HNO3 gases.
We found acidic droplets on the ice basal faces at under -10° C. Such acidic droplets pinned the
lateral advancement of spiral steps, resulting in the formation of bunched steps. The acidic
droplets were finally embedded in the ice crystals by further growth of the bunched steps. In
conclusion, acidic gases suppress ice growth and promote ice evaporation by making acidic droplets
on the ice surfaces.
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