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Table 1  Information of soil sampling points in collecting areas
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Table 4 Concentrations and characteristic parameters of REE in

soils

Fit(ng/s) ek
TR Gl
BIS-1 BTS-2 BIS-3 JXS-1 JXS-2 JXS-3  (pg/e)

Y 89.1 26.2 27.9 413 314 167 22.9
La 3931 447 49.7 94.6 93.7 262 39.7
Ce 7696 884 105 142 143 315 68.4
Pr 836 96.8 11.4 259 27.4 57.8 7.17
Nd 2968 339 42.2 106 112 217 26.4
Sm 240 29.6 7.33 36.6  40.9 40.6 5.22
Eu  42.5 5.32 1.32 2.53 2.61 3.12 1.03

Gd  69.4  9.05 5.55 48.3 47.6 32.0 4.60
™ 7.42 1.19 0.87 9.43 8.83 4.90 0.63
Dy 442 7.83 5.31 61.3 53.8 29.3 4.13
Ho  3.95 1.05 1.04 12.1 10.3 5.27 0.87
Er 222 4.23 3.07 35.3 28.5 15.1 2.54
Tm 0.72  0.35 0.41 5.14 3.85 1.94 0.37
Yb  4.21 2.27 2.76 33.6 23.7 12.2 2.44
Lu 0.55 0.35 0.43 5.02 3.41 1.78 0.36

Y REE 15955 1854 264 1030 914 1165 186
LREE 15713 1801 216 407 420 895 147
HREE 241 52.5 47.3 623 494 269 38.8
LREE

HREE 65.0 34.3 4.58 0.65 0.85 3.32 3.81

8k 0.77  0.77 0.6 0.18 0.18 0.26 0.63
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Fig.1  Chondrite — normallized REE distribution patterns in soils
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Fig.2 REE fractions in soils
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Table 5 Results of soil physicochemical properties and REE fractions

BES e oH ETRR ] BREPER L RS RS Bt 25 4 i b g
(%) HHASW(%) SEAN(%) SEASW(%) SFHATH(%) (ng/g)

BTS -1 8.32 18.7 1.11 7.20 2.34 89.4 15437
BTS -2 8.28 7.5 0.95 11.8 16.0 71.3 1580
BTS -3 8.25 15.2 0.63 23.5 11.9 64.0 267
JIXS -1 5.18 32.8 16.6 62.4 8.93 12.0 988
JXS -2 5.72 39.6 9.12 70.1 12.0 8.78 842
JXS -3 4.51 24.2 21.0 62.4 9.67 6.90 1087
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HIGHLIGHTS

(1) The spatial distribution characteristics of rare earth elements (REE) content in soils around different types of
REE mining areas were illustrated.

(2) The fractionation characteristics of REE in soils around different types of REE mining areas were compared.

(3) The fractionation characteristics of REE in soils were related to pH value and clay mineral ratio.

ABSTRACT

BACKGROUND:; The study on content and fractionation characteristics of rare earth elements ( REE) in soils
around different types of rare earth mining areas can provide theoretical support and scientific advice for the control
of the polluted environment around the rare earth mining areas.

OBJECTIVES: To reveal the concentration and fractionation characteristics of REE in the soils around different
types of rare earth mining areas.

METHODS ; The content and fractionation of 15 rare earth elements in 6 soil samples from the Bayan Obo rare
earth tailings area in Inner Mongolia and the Gannan rare earth mining area in Jiangxi Province were determined by
the method of Community Bureau of Reference (BCR) sequential extraction and Inductively Coupled Plasma — Mass
Spectrometry.

RESULTS: » REE in the soil around the mining area were 264 — 15955ug/g, significantly higher than the
background value (186ug/g) of soils in China. LREE were enriched in the surrounding soils of the Bayan Obo
mining area, and REE mainly existed in residual fraction, accounting for 64. 0% —89.4% of the total content.
HREE were enriched in the soils of the Gannan mining area, the main forms of REE in this area are acid — soluble
fraction and reducible fraction, accounting for more than 70% of the total content. REE in the Gannan area were
readily transferable and polluted the surrounding environment.

CONCLUSIONS:; The fractionation characteristics of rare earth elements in soils are strongly correlated with pH
value. With the decrease of soil pH value, the content of acid extraction fraction of rare earth elements is increasing

and the content of residual fraction is decreasing.

KEY WORDS:; soil; REE; fractionation analysis; sequential extraction procedure
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