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Figure 1 Schematic diagram and photo of the in site atmospheric radon monitor
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Figure 2 Principle and structure diagram of the continuous on-line measuring device for soil radon concentration. (a) Schematic graph of the radon-
in-soil measurement system. (b) Structure chart of the radon probe. (c) Schematic map of the electrostatic collection chamber
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Figure 4 The sketch (a) and the photo (b) of the step-advanced filter monitor for radon progeny continuous measurements
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Figure 5 The frequency distribution of Rn progeny (a) and its diurnal variation (b) from October 2018 to September 2019, Beijing[
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This paper presents a simple review of the progress and primary achievements of the radiation protection laboratory over its
two decades of research. The main research subjects of the laboratory are naturally occurring radionuclides, their
environmental behaviors, and the dose evaluation of radon exposure to the public. We developed several precise
measurement methods for real environmental surveys and investigations on radon and its progeny. Furthermore, to support
related research fields that use radon as a radioactive tracer, in situ continuous measurement techniques for radon in the
atmosphere, soil, and water bodies were established. A one-year continuous measurement provided the typical year average
49 27 Bq/m3) of radon progeny concentration in Beijing, which is consistent with the world average (5 Bq/m3)
recommended by UNSCEAR. Furthermore, for artificial radionuclides, we conducted wide research on Pu isotopes in
Chinese environments. Our study focused on the development of analytical methods for the analysis of Pu in various
environmental samples based on ICP-MS. Moreover, we investigated Pu distribution in the downwind area of the Lop Nor
nuclear test site and assessed the vertical distributions and migration of Pu in the soil in Southwest China. In the Jiuquan
region, we collected surface and core soil samples and determined the #9249y activities and ***Pu/”’Pu atom ratios in
these to assess the level of Pu contamination and the sources of Pu in this region. Using Pu isotopes from the Chinese
nuclear tests, we found that in most Jiuquan soil samples, the *°pu/**Pu atom ratios were below the global fallout value,
suggesting this area was contaminated by Pu isotopes from the Chinese nuclear test sites. The average = Pu/
ratio in the soil samples was ~0.16. Besides plutonium, "C is another artificial radionuclide we investigated. “Cisa
radioisotope produced as a byproduct in various nuclear facilities and released in the environment under normal operation;
it is considered the main dose contributor to the public, making it one of the most important radioisotopes in environmental
radiation evaluation. The '*C analysis of the tree ring samples collected 2 km away from Qinshan NPP revealed that the
enhanced values were primarily owing to e discharged from two heavy reactors of Plant IT1I. Moreover, a good correlation
existed between the '“C discharged from Plant III in the growing season and the increased concentration of "*C. We found
that almost all '*C released from Qinshan NPP was deposited within a radius of 6.5 km in 2010, and the maximal “c
specific activity of most samples is 265.6 Bg/kg C, which is 41.8 Bg/kg C higher than that of the background. For dose
contribution to the public, the effective dose resulting from the e discharged from Qinshan NPP was estimated to be 0.5
uSv in 2010, which is negligible compared with the annual dose limit for the public (0.25 mSv).
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