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Study on Utilizing Natural Radiation Sources for Optimizing Droplet Removal Performance
in Compact Droplet Remover
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Abstract
As one engineering countermeasure against respiratory infections, we are developing a compact droplet removal
device. To evaluate the transport of substances contained within droplets, we investigated the use of 212Pb/212B;,
daughter nuclides of 232Th, a naturally occurring radioactive material (NORM). A thorium-containing mantel
piece was placed inside a sealed container, and 212Pb/212Bi was collected on a filter using a fan. The filter type,
number of filters, and installation method were optimized, and the saturation behavior with respect to collection

time was evaluated by calculation.
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Fig.1 Decay Chain Diagram of Natural Radionuclides (Thorium
Series) https://atomica.jaea.go.jp/data/fig/fig_pict 18-03-01-
01-08.html (Hiff: ESZKICH () - BAHEZR 2010 R,
FLEE, p468-469.)



Fig.2 A thorium-containing mantel piece and afan unit with a
filter for collection, enclosed within a sealed container. In this
figure, thefilter isinstalled beneath the fan.
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Fig.3 Differences in radioactive particle capture efficiency
when placing 50 mantel piecesinside acontainer, based on filter
type and placement above or below the fan. GFM denotes glass
fiber mesh. BG represents the count rate at the measurement
point when no filter isinstalled.
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Fig.4 Differences in radioactive materia collection efficiency
based on the number of Bemcot filters used when placing 250
mantel pieces inside a container and collecting for 30 minutes.
Thefilters areinstalled on the top surface of the fan.
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Fig.5 Difference in radioactive material collected over time
when 250 mantelpieces are placed inside a container and one
Bemcot filter is installed on top of the fan. The straight line is
fitted based on the trend up to 60 minutes.
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Fig. 6 The time dependence of the radioactivity collected by the
filter for 212Pb, 2?Bi, and the total, calculated by solving
differential equations based on the collection rate up to 60
minutes and the half-lives of Pb-212 and Bi-212. A tendency
toward saturation around 3000 minutes (50 hours) can be
observed. When the collection efficiency haves, the
radioactivity at saturation also halves, meaning the collection
efficiency ultimately determines the total radioactivity that can
be collected.



