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Vertical Distribution of Radionuclides and Heavy Metals in Soil Below
Temporary Repositories of Solid Wastes Associated with Radioactivity in

a Rare Earth Enterprise

CHEN Bai-di, ZHU Zhi-ru, CHEN Zhi-dong, WANG Zuo-he, HUANG Zheng-xuan

(Guangdong Environmental Radiation Monitoring Center, Guangzhou 510300, China)

Abstract: Soil samples from 0 to 12 m soil below two temporary storage repositories of solid wastes
associated with radioactivity by a rare earth smelting enterprise were taken to analyze the content and
vertical distribution of natural radionuclides (**®*U,**Ra and **Th) and heavy metals (Cd, Pb, Cr, As
and Hg) and compared with regional environmental background value and related standards, as well as
evaluated by Geo-accumulation index and Nemerow pollution index methods. The results show that the
radionuclides contamination in 0— 12 m soil below the two temporary repository of solid wastes associated
with radioactivity can be evaluated as clean and pollution-free and heavy metals can be evaluated as clean or
moderately clean (warning limit), which indicates that after 30 years of service, the temporary repository
with granite and concrete mixture bottom has a good sealing effect on natural radionuclides and heavy
metals in the solid waste associated with radioactivity.
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Table 1 Information of two self-built temporary repositories of solid wastes associated with radioactivity
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Table 2 Content of radionuclides and heavy metals of solid wastes associated with radioactivity

BESE/(Bg. kgD

E4eE TR/ (mg kg™ )

R 28U 226 Ra 22 Th Cr Pb As Cd Hg
fiii KR 7. 14E+04 1. 37E+05 5. 75E+05 320 520 10. 1 0. 94 0. 85
o A 7. 38E+03 5. 24E+02 3. T0E+04 / / / / /

x3I HEETHIEEZEESH
Table 3 Permeability parameters of the soil below temporary repositories
+ 5 W /m TR/ (g« em™?) BRAR R R BHBEZRE/ (ecm+a™)
AT Hi+ 0~0.4 1.58 0.10 0. 39 11 132.5
Wi B 1 0.4~9.4 1. 41 0. 07 0. 36 1051.2
2 WAL AL B A 9. 4~21 / 0. 055 0. 308 397. 85
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Fig. 1 Distribution of ***U,?**Ra and ***Th at different depths in the soil below neutralization slag pond
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Fig. 2 Distribution of ***U,?**Ra and ***Th at different depths in the soil below uranium-thorium slag pond
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Fig. 3 Heavy metal concentrations at different depths in the soil below neutralizing slag

pond (a)and uranium-thorium slag pond(b)
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Table 4 Nemerow pollution index Py of heavy metals in the soil below uranium-thorium slag pond and

neutralization slag pond

(A=A Cr Pb As Cd Hg
AR R 7 0~12 m 41 0. 82 0.13 0.21 0.01 0
PRI O 0~12 m + 4 0.67 0.38 0.21 0. 00 0.03
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