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Production of Nitric Acid and Nitrous Acid from Nitrogen Dioxide on Snow and Ice Surfaces
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During dendritic snowfall, there was an increase in nitric acid in the snow. However, no
research has been conducted on the cause so far. It is expected that nitrogen dioxide will react
on the snow surface, producing nitric acid and nitrous acid, and that nitrous acid will change to
nitric acid through volatilization or oxidation with ozone or hydrogen peroxide. Therefore, we
expected that nitrate ions would increase in dendritic snow with a large surface area. In this
research, we filled a glass tube with the artificial snow and poured nitrogen dioxide into it.
Then, we conducted experiments to see if there was a change in the concentration of the gas
generated before and after the reaction between the snow and ice surface and nitrogen dioxide.
We used NOx meter and a continuous nitrous acid concentration measuring device to measure
the gas concentration and analyzed the snow after the experiment using by ion chromatograph.

In fact, as a result of reacting snow made using ultrapure water with nitrogen dioxide, when
nitrogen dioxide and nitrogen monoxide are removed from the total product, most of it is nitric
acid, and more than ten percent is nitrous acid. In the future, we will conduct similar
experiments using natural snow and aim to elucidate this process.
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