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Visualization of chemical reactions on crystal surfaces: the elucidation of
adsorption/melting reactions of acid gases on ice crystal surfaces
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We obtained following six findings. 1% HCI gas induces the formation of
droplets of HCI aqueous solution on ice crystal surfaces in the temperature range, in which no
quasi-liquid layer (QLL) appear in the absence of HCl gas. 2) The HCI-solution droEIets are
incorporated into ice crystals as liquid inclusions when we grow ice crystals in the presence of HCI
gas. 3) An wetting angle of the HCl-solution droplets on ice crystal surfaces is significantly
larger than that of pure water. 4) Carbon dioxide and oxygen gasses do not induce the formation of
liquid droplets on ice crystal surfaces. 5) Droplet and thin-layer types QLLs are 20-times and
200-times less fluidic than bulk water. The droplet and thin-layer types QLLs are formed by changes
in the wettability of liquid water on ice crystal surfaces with changes in water vapor pressure. 6)

The growth Kkinetics of elementary spiral steps on ice basal faces shows complicated temperature
dependence.
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