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The trace gas hydrogen peroxide is chemical very reactive both in the atmosphere and in surface snow and its con-
centration may significantly determine gas-phase OHx and thus O3 levels. It is further the only major atmospheric
oxidant that is directly taken up by snow and ice. This removal process might have direct impact on its gas-phase
concentration and thus on the oxidations capacity of the atmosphere. Further, reconstructions of its atmospheric
concentration from ice core records can deliver crucial information about past atmosphere and are of great interest
[1].

Characterizing the physical exchange of H2O2 between the snow grains or ice surfaces and the surrounding air
has consequently received much attention in laboratory-based studies. In one type of studies that focused on short
time scales, a detailed description of the adsorption equilibrium between the gas phase and ice was derived [2,3].
These studies, done on very thin ice films, did not give any indication that H2O2 is incorporated into the bulk
ice. Earlier studies with packed snow samples have shown a different picture of the H2O2 – ice interaction, where
surface adsorption and accommodation into the bulk ice governed the overall uptake in long-lasting experiments
[4]. Moreover, the uptake decreased strongly with increasing temperatures, before it slightly increase at temper-
atures above approximately 261 K. These different temperature dependences of the equilibrium may reflect the
interaction with ice at very low temperatures and the uptake in to a liquid fraction at higher temperatures.

In summary, 3 processes – surface adsorption, bulk uptake, dissolution into liquid – that might govern the inter-
action of H2O2 with snow at environmentally relevant temperatures have been identified in some studies. Other
studies indicate that only surface adsorption governs the exchange with the gas-phase and give no indication of
long-lasting uptake to the bulk of the ice. Further, the detailed parameterization of the adsorption equilibrium is
not consistent between the two studies [2,3]. To predict the partitioning of H2O2 to surface snow under varying
environmental settings, the importance, the kinetics, and the precise mechanism of each process needs further in-
vestigation. Here, we present results from a laboratory study that might help to explain the deviating results of
recent studies.

In this study the H2O2 – ice interaction was investigated over long time-scales of hours. For these experiments
about 4×1010 molecules H2O2 cm−3 in nitrogen were passed through an ice coated wall flow tube at atmospheric
pressure. Temperature was varied between 230 K and 260 K. The concentration of H2O2 in the gas-phase was
monitored with time upon exposure to the ice to derive the amount of H2O2 lost to the ice phase. Additionally,
the H2O2 was directly determined in the ice phase in some experiments. These experiments quantitatively confirm
that H2O2 reversibly adsorbs to thin ice films in agreement with previous studies on thin ice films [3]. However,
additionally a long-lasting uptake of H2O2 to thin ice films is observed for the first time. The total amount of H2O2

taken up by the ice film via this slow process might easily exceed the adorbed H2O2 under environmental time-
scales. Possible mechanisms of this long-lasting uptake (in absence of liquid) and the reversibility are discussed.
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