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Table 1 Concentrations of thorium and uranium in different sections in Bayan Obo ore/ ( pg/kg)
Eastern contact Surface Deep
Type Element East ore Main ore West ore
zone zone zone
Range 3~67 23~128 2~896 1~373 1~100 50~300
- Thorium
Niobium rare Mean 22 54 124 112 969 274.8
earth ore Range 1~3 0.5~2.1 0.5~2 2~4 1~3 0.5~2
Uranium
Mean 2.5 1.1 1.6 3.1 2.9 1.1
Range - 100~300 100~ 700 100~300 50~500 100~ 1040
_— Thorium
Niobium rare Mean - 261 4.26 291 309 678
earth iron ore Range - 1~3 0.5~2.5 2~5 1~3 1~2
Uranium
Mean - 2.3 2.7 3.2 2.3 1.8
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Table 2 Analysis of release pathways of pollution sources

Pollution source Released pollutants Recipient carrier

Main, east and west ore  Thoron and its daughters Atmosphere
Crushing workshop Radioactive dust Atmosphere
Dumping site,slag yard  Thoron and its daughters Atmosphere
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Table 3 Annual release of radionuclides of the

concentration of Bayan Obo Mine/ (Bgq/a)

Source 28y e\ 20Ra
Main and east ore 1. 09x10° 1. 16x10° 1.04x10°
West ore 1.81x10° 1.93x10° 1.73%10°
Total 2.90x10° 3.09x10® 2.77x10°
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Table 4 Monitoring results of Rn and Tn

progenies of Bayan Obo Mine/ (Bq/m’)

Equilibrium-equivalent  Equilibrium-equivalent
Relative azimuth

Rn concentration Tn concentration

Dumping site 2.08~2. 46
Stope 1.21~6. 88

0.09~0. 16
0.16~0. 46

KM AERMOD KA BB 00 ) =8 th
YRR IER AT TR, SRR AT L,
A 2017 AR B A TR AR R 2 1 = SR A X R
DX LU BT T R AL DX A R AR S R, LT A2 1
AR N RGN 8.89%1072 mSv/a, T B MG iR 1e
S A IS, B T R Y HE 55 R
M EE FARFTEL, B s 2017 4R A4 7= 18 17 Ir 3
80 km PPH I YR 8. 67 Ay + A4E,

3.2 ETFIREKENETER

ST W I BT R B, SR FH A 85
B AT VEAN AT LA U A X 15 it e S 2 e i e
BUYABE M FE AT IR X TR BT 3 R SR
TOHPERZ R TEVPAY B e 2 0 22 b SR TS P A%
FARJE KT IR W 0 25 5 O BR P A TR

R A YR S 3 Hh 0 W D00 1) % S8 9 35 5% i 31
W R DL O 40 B IR BE PPN Bk, AT LA 2 L &
TP DX X R 25 3 T PR W A A T 5
R EURR B AR, 75 5 Y IR R A FE A Tn T
TR 2R BT S BRGS A AR BG4 30P Tn AR
WS WL R 5, S Hrnl A0, Tn 0K 004 5 R
2.43 nJ/m’ ~33.32 n)/m’ | Tn RN INEE R 5403k T
X ZEAK, BRI B0 HE PR 1 B = SR DX 4k X
Tn F UL TR, IR Tn FARFR A TSN
TR PR TR, X AT % AN S BT 80 i E
i, AaiX R v FEF R ILE 6,

K5 BZY Ton FEHEENER/ (n)/m’)
Table 5 Monitoring results of Tn progeny of

Bayan Obo Mine/ (nJ/m’)

Range of  Daily Maximum Maximum
Site monitoring  mean  primary  daily mean

values value value value

5.88~12.34 7.82
Surface of iron

11.41~20.67 15.14 33.32 15. 14
concentrate pile

2.43~33.32 14.33
6.57~6.86 6.74

Medial position between
7.88~8.84 8.25 8.84 8.25
tailings dam and pile

6.47~7.80 7.18

Southern margin of
3.46~13.78 8.60 15.59 8. 87
tailings dump

2.45~6.70 4.90  10.84 8.10

50 m south of tailings
4.33~9.58 6.24
dump

9. 55013

urban area of Baotou
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Table 6 Doses caused by surface gamma radiation dose rate in Bayan Obo urban area

Gamma dose rate

Results after deducting the Effective dose

Site
t esults/ (nGy/h) natural background/ (nGy/h) /(mSv/a)
1 150 m south of S104 and S210 cross turntable 151 66 0.58
2 Environmental protection management station 108 23 0.20
3 Sewage treatment plant 87 2 0.02
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Study on Radiation Environmental Impact of Exploitation and

Utilization of Bayan Obo Rare Earth Ore

LI Yang"”’

, CHEN Hai-long", LIU Teng'

(1. China Institute for Radiation Protection, Taiyuan 030006, China;

2. Institute of Nuclear and New Engergy Technology, Tsinghua University, Beijing 100084, China)

Abstract ; Taking Bayan Obo mining area of Baotou Iron and Steel Company as a typical case, the radiation environmental

impact caused by the gas effluent emission from rare earth mining was investigated and evaluated. The evaluation results show

that it has caused significant impact on the surrounding residents, although still lower than the limit of personal effective dose

(1 mSv/a). As to improving the local radiation environmental quality, some measures should be taken as follows.

covering materials should be selected to cover the waste slag yards and dumps as soon as possible.

Suitable

The locations of the new

waste slag yards and dump yards should be kept as far away from the urban area of Bayan Obo mining area as possible. The

dust emission during mining and transportation should be further reduced.

Key words : Bayan Obo; radiation environmental impact; rare earth





