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LUDEP IMBA ICRP 38
Taurus ICRP OIR 134.137.141.151
1
Tab.1 Internal exposure software built-in model
LUDEP * ° IMBA ¢ ® Taurus
ICRP 66 ICRP 66 ICRP 66 130
ICRP 30 ICRP 67 68 ICRP 130
ICRP 30 ICRP 30 ICRP 130
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Fig.2 Relationship between radon progeny deposition fraction and particle size
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10 nm AMTD 10 nm  AMAD.
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Fig.3 Relationship between effective dose caused by unit activity of nuclides and partcile size
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Tab.2 Effective dose conversion factor calculated by the Taurus software for typical site environments
AMTD( nm) " Taurus
50 250 1 500% 14.3 mSv/WLM 13.5 mSv/WLM 20
40 2207 116 nSv/( Bqeh*m™) 101.1 nSv/( Bq*hem™) 21
30 2504 20 mSv/WLM 19.8 mSv/WLM 19
250 11 mSv/WLM 11.7 mSv/WLM 19
200 23 mSv/WLM 23.4 mSv/WLM 19
1 ) 20.26 : 0.64 : 0.02 (GSD) : GSD(50

nm) = GSD( 250nm) =2 GSD( 1500nm) = 1. 5; 3)

10.13:0.85 GSD=2;4)

:0.2:0.8 GSD=2.
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Research on assessment of dose conversion factors for
radon exposure based on the Taurus software

ZHU Banggin' ZHANG Lei’ GUO Qiuju’

( 1.Department of Technical Physics School of Physics Peking University Beijing 100871;
2. State Key Laboratory of NBC Protection for Civilian Beijing 102205)

Abstract: Estimation of radon exposure dose is a main component of internal radiation dose assessment in
which the dose conversion factor ( DCF) serves as a key parameter. This study focuses on Taurus the latest
internal radiation software released by the UK Health Security Agency and investigates and validates its
application in calculating DCFs. First by comparing the differences in calculating the deposition fractions of
radon progeny in the respiratory system between Taurus and the previously widely used internal radiation
software LUDEP and IMBA it is found that the primary cause of these differences lies in the distinct respiratory
tract models employed by each software. Second Taurus is utilized to calculate DCFs for each of the five
progeny of *Rn and *Rn under various conditions such as different particle size distributions. The results
indicate that the DCF for *’Rn progeny is approximately six times higher than that for **Rn progeny and the
contribution of unattached radon progeny to the DCF is greater than that of attached radon progeny. Finally

Taurus is applied to calculate a series of DCF's in typical indoor and outdoor environments. The results which
show a high consistency with the DCFs in the International Commission on Radiological Protection ( ICRP)

Publication 137 demonstrate that Taurus not only offers comprehensive functionality and a high degree of
flexibility in selecting input parameters but is also aligned with the latest ICRP database in terms of respiratory
tract models gastrointestinal tract models and related biokinetic parameters.

Key words: radon exposure; dose conversion factor; dosimetric model; Taurus software; typical

environmental conditions

075.



