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App =" Rax4+"Rax6+>"Acx4,  (3)

N Ay = AT RAR Y v BENE 13 2 1 S EUN PR3
s Apor Agp 2RI v BEIEAT 2108 o U
PRV ERLS B BUH MG **Ra, **°Ra, **TAc 43l
TR = FL RIS TR RE ;s 10, 14, 11N =ANRK
R 6, 8, TR = AN R o 4 S A5
H: 4, 6, 4700 =ARM B M AEH.
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4 SFRMELERNE

SRARTT 548 R 1A R m) 7 7 R RV R i AT
SR AT RS A (P AR RE S, B 7 20 d
JE R HP Ge 0I5 y fE 45 5105 517
1 DU AR D0 R AR A% 2R G ORI, sk 3
(IR

® 3 TEPRSHIETERS THIERRENEERE

SEHPIRS AR LSEIIRI7% IR BTG I E / (Ba/g) AR RV EREE / (Ba/g)
Al AR 228Ra 1.5 0.008
GIEN 226Ra 0.58 0.003
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Measurement and Calculation of Rare Earth
Mine Tailings Radioactivity

YUAN Chao', ZHOU Cheng?, ZHU Xiaoxiang?, YANG Shiyan', DAI Yaodong®

(1. Institute of Materials Science and Technology, Nanjing University of
Aeronautics and Astronautics, Nanjing 210016, China;
2. Nuclear and Radiation safety supervision and administration Bureau of

Jiangsu Province, Nanjing 210019, China)

Abstract: It is of great significance to measure and calculate rare earth tailing radioactivity for the develop-
ment of appropriate standards and exemption disposal. The total activity concentration of the three natural
decay series (uranium series, thorium series, actinium series) was analyzed under the equilibrium and disequi-
librium state according to the selected characteristic y-rays. At the same time, we calculated the total activity
concentration and the radioactivity for each radionuclide based on the general kinetic equations of decay chain
and studied the trend of each radionuclide of thorium-series under different degrees of disequilibrium with time.
The results demonstrated that the total radioactivity of & and  calculated in disequilibrium state was more
closed to the actual measurement results compared to that in equilibrium state. In addition, the activity changes
with time of thorium series in disequilibrium state are related to the initial activity concentration of the mother
nuclide and ??®Ra. If the activity concentration of 2?®Ra is less than that of 232Th, the total activity peak will be
10 times to maternal activity and appear after 60 a when the thorium series become balance again. If the activity
concentration of ??®Ra is greater than that of ?32Th, the maximum total activity will appear in 3.82 a, and will
be the sum of 4.57 times of the initial activity concentration of the mother nuclide and 5.25 times of the initial
activity concentration of the first daughter 22®Ra. Therefore, the rare earth tailings have been in disequilibrium
state, and its total activity concentration should be determined based on the activity concentration of several
feature radionuclides. In addition, the maximum value of the activity concentration is profitable to judge whether
the activity concentration is fit with relevant regulations and standards.

Key words: rare earth; mine tailing; disequilibrium; activity concentration
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