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Investigation of radioactivity level in an open-pit coal mine in Xinjiang,

China and evaluation of personnel exposure dose
XU Huiping, ZHAO Yang
China Institute of Atomic Energy, Beijing 102413 China

Abstract: Objective To investigate and analyze the levels of y dose rate and radon concentration at all sites in a large
open-pit coal mine with radioactivity that had been mined for many years in Xinjiang, China, and to estimate the effective
dose exposed to the personnel. Methods A portable y dose-rate instrument FH40G was used for fixed-point monitoring of
the mining area, and a continuous radon detector was used for 24 h continuous monitoring of radon concentration level in the
site. The personnel exposure dose was estimated according to the measured y dose rate and radon concentration. Results  In
this open-pit coal mine, the range of y dose rate was 51.4-435.8 nGy/h; the mean 24 h radon concentration was 15-25 Bg/m’;
the range of annual effective dose to the personnel was 0.29-1.29 mSv/a. Conclusion  According to the results of the sur-
vey, radon concentration levels at all sites are low, and no remedial action is required. The personnel exposure dose at most

of the sites is far below the standard requirements, and some protective measures need to be taken in some areas of the dump.
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Table 1 Dose rates of y radiation at each site

RS IR /(nGy/h)
FRA 58.8~130.0
L1 102.6~136.2
i 54.6~435.8
453 57.4~87.4
WL 514~119.2
15l 53.1~813
IR 69.7~89.2
BAKIE 63.5~135.2
- FAERAE R 62.9~116.0
FAVRATIER 86.9~153.7
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Table 2 Radon concentration level at each site
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Table 4 Annual effective dose exposed to the
personnel at each site

FH R /(mSv/a)
S
AR P RS &it
372 1.01 0.28 1.29
PIYNESED 022 031 0.53
BRI 021 0.19 0.40
b cA 0.10 0.19 029
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Table 3 Results of natural radionuclide analysis in each sample
B &R (Bg/kg)

i By BTh 2Ra YK
TREY < LD=19 4.06 < LD=3.1 342
BH 25.6 142 12,0 351
L1 512 17.5 26.4 477
2 1380 61.9 1130 313
£33 36.0 333 237 784
WL 29.4 236 19.1 473

[X f -0 14.15~56.73  22.92~4589  22.69~4240  4332~782.0

TE: LD IR, LD U = 19 Bg/kg, LD *Ra=3.1 Bg/kg.
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