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The Fukushima Dai-ichi Nuclear Power Plant (FDNPP) accident that occurred in March 2011
released significant quantities of radionuclides in the environment. So far, most of the research
focused on radio-cesium and rarely on actinides. Until now, most of the studies on uranium and
plutonium released by FDNPP were conducted on bulk environmental samples (soil, sediment,
biota, etc.) and rarely on individual particles The investigation of individual particles allows working
on the FDNPP signature alone compared to studies of bulk material which may also incorporate
the signature of global fallout. Accordingly, the objective of the current research is to identify and
characterize actinide-bearing particles in soil samples collected in the vicinity of FDNPP to get a
better understanding of their formation mechanisms and of their fate in the environment. In order
to identify and locate actinide-bearing particles in soil samples, we developed and implemented a
method based on alpha-autoradiography (Jaegler et al., 2019), which allows identifying and
locating specifically alpha-emitters, including plutonium isotopes 239Pu, 240Pu and 241Pu using a
CR39 SSNTD device (Solid State Nuclear Tracks Detector).

Before alpha-autoradiography samples were dried, grinded with an agate mortar and sieved to
several cutoffs: 1mm, 700pm, 400pum, 200pm, 100pm and 63pm. Cutoffs were chosen according to
the sizes of actinide-bearing particles detected by Satou et al (2018). The absence of significant
loss of uranium particles by the sieving process was demonstrated by the analysis of a test soil
sample with a "*’Cs activity below 650 Bqg/kg spiked with depleted uranium reference particles.
After sieving, the test sample was deposited onto a carbon planchet for secondary ion mass
spectrometry analysis in order to determine the particle recovery yield.

Then, the detection of actinide-bearing particles by means of alpha autoradiography was
performed on various soil samples collected in the vicinity of FDNPP. Longer exposure times
logically improve the detection efficiency of alpha-emitters-bearing particles. However, the
exposure time should not exceed two months to limit the impact of emissions from naturally-
occurring alpha-emitters.



We will present here the first results of detection of alpha-emitting particles in the analyzed soil
samples. Relative impacts of naturally-occurring alpha-emitters (>3*U/?8U, ***U, ?**Th and
daughter nuclides) and of plutonium isotopes on alpha-radiography trace observation will be
discussed.

The next steps of this study will be to develop and implement methods to sample and isolate
alpha-emitting particles from the soil matrix and to characterize them in size, morphology,
elemental and isotopic compositions. Full characterization of individual particles will be very
helpful to determine their origin and to provide an understanding of their formation process and
to determine their mobility and life-duration in the environment.
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