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Here we report some new experimental results on the content of the long-lived plutonium radionuclides
(238Pu, 239,240Pu, 241Pu) in the upper tropospheric and lower stratospheric aerosols. Plutonium radionu-
clides have been injected into the atmosphere by different processes (ex. nuclear weapon tests (NWT), burn-up
of the satellite SNAP-9A, accidents in nuclear facilities, etc.). However, stratospheric component stemsmainly
from high yield (Megaton) atmospheric nuclear explosions and represents the principal source of global con-
tamination with plutonium (Pu). The aerosol samples were collected periodically since 1970 in the frame of
the environmental surveillance programme of Switzerland. Air volumes up to a few thousands cubic meters
were filtered through cellulose filters during stratospheric flights using military airplanes.
Our measurements show that Pu radionuclides are present in the stratosphere at higher levels than in the
troposphere. The isotope ratios indicate that the main origins of Pu in the stratosphere are the NWTs and the
burn-up of the satellite SNAP-9A.The lower content in the troposphere reveals that dry and wet deposition re-
moves efficiently most of the Pu within a few weeks to months. This is not the case for the stratosphere where
plutonium has a much longer residence time because of its thermal stratification that separates it from the
troposphere. Nevertheless, the analysis of aerosols collected during the passage of the Eyjafjallajökull volcano
ash plume in 2010 revealed high levels of Pu in the troposphere, comparable to the values typically observed in
the stratosphere. The explosive eruption of this volcano threw volcanic fine grained ash into the stratosphere
that quickly mixed with stratospheric aerosols and then may have transported some stratospheric Pu into the
troposphere.
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