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An Experimental Investigation on the Rainfall-Traping of
Short-lived Radon Daughters in the Atmosphere

LAI Erping!, LE Renchang', ZHANG Xinhuang', GAO Zhibin?, HE Zhijie!, CHEN Jiandi'

(1. College of Physics and Energy,, Fujian Normal University, Fuzhou 350117, China;
2. Electronic and Information Engineering, Zhangzhou City Vocational College, Zhangzhou 363000, Fujian, China)

Abstract: To investigate the underpinning mechanism of rainfall-scavenging of the atmospheric short-lived
radon daughters, two experiments simulating water vapor condensing procedure and raindrop falling procedure
were conducted. The radioactivity of the tested water was measured by low-background ~ spectrometry. The
obtained results showed that the 7y-ray counts of condensed water was on the same level as the background,
which proved that water vapor condensation cannot trap short-lived radon daughters. In contrast, the initial
~-ray count of washout water (35.7 min half-life) was increased by 30.9% after washing the atmosphere with tap
water. Similarly, the initial y-ray count of washout water was increased by 19.6% after washing the atmosphere
with purified water. These counts originated mainly from radon daughters 214Pb and 2'*Bi. Obviously, both
tap water and purified water can trap short-lived radon daughters when washing the atmosphere. Furthermore,
the half-life and the kinds of radioactive nuclides in the washout water are similar to that in the rainfall water.
These experimental results are able to ascertain that short-lived radon daughters in precipitation come mainly
from scavenging (washout) and not from water vapor condensation within the cloud. It is in the process of falling
that raindrops trapped short-lived radon daughters 2!*Pb and 2!*Bi. The obtained results as demonstrated here
provide a powerful evidence for understanding the washout mechanism of short-lived radon daughters from the
atmosphere by rainfall.

Key words: precipitation; short-lived radon daughter; radon; washout
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