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Fig. 1 Location map of sampling sites of Zudong rare earth minging area Ganzhou, East of China
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Table 1 Classification for index of geo — accumulation
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Table 2 Statistics of rare earth elements in soil and surrounding

area of Zudong mining area
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La 0 279.09 23.16 20.36 23.11 1 45.00 39.7

Ce 0  338.25 42.55 37.97 37.12 0.87 79.9 68.4
Pr 1.14 56.07 8.69 8.26 3.86 0.44 10.34 7.17

Nd 5.79 195.62 39.35 39.54 14.51 0.37 33.33 26.4

Sm 2.48 99.81 15.74 16.28 7.34 0.47 6.64 5.22
Eu 0 6.04 0.6l 0.5 0.67 1.1 1.02 1.03
Gd 1.98 134.17 19.97 20.69 10.52 0.53 6.01 4.6
Th 0.33 29.1 4.23 4.41 2.44 0.58 0.9 0.63
Dy 2.01 197.81 28.96 29.81 17.01 0.59 6.27 4.13
Ho 0.4 38.26 5.83 6.1 3.43 0.59 1.22 0.87
Er 1.22 108.9 16.23 16.95 9.55 0.59 3.9 2.54
Tm 0.22 20.03 2.72 2.84 1.63 0.6 0.49 0.37
Lu 0.28 22.98 2.71 2.81 1.67 0.62 0.51 0.36

Y 8.37 1091.77164.92 171.5 98.84 0.6 34.2 22.9
> REE 86.64 2512.59392.19 401.71 163.72 0.42  228.9 187.6

LREE 41.89 834.04 130.1 119.27 71.14 0.55 176.12 143.2

HREE 16.41 1781.96262.09 273.77 155.01 0.59  55.88 37.2
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TE LR & RN pe/s, REE JyAE Pm Se 1 15 M LT R
B LREE e +T% La ~ Eu, HREE Jy Gd ~ Lu + Y, 4> [ -1 {35 5
RLPEA 10 5525 (R E oD R HHE) .

3.2 RELIEFH L ITERNRIFH

MR X RZ LR TR W BRI O TR 45 R
mE 2 BER LG YR R, &R
L KRB /N Tm (1.56) > Lu(1.52) > Yb
(1.41) >Th(1.37) >Ho(1.36) > Y (1.35) > Dy
(1.30) >Er(1.16) > Gd(0.93) >Sm(0.49) > Nd
(-0.42) >Pr( -0.92) >Eu( —1.51) >Ce( -1.67)
>La( -1.99) , Y76 2 A HE N, BR Sm Jh2HG + &
§)(La ~Eu) A 95.92% 7E 0 FuFE N, J& Tois Y 59,
123 HAEZFEMX B, 255 3.46% 0. 60% |

1.13 1.18 - -




nd - B A S R

2021 4F

0.02% ,JRH T - 455 Y B ip 45 - 55 Y5 Y FLE , Sm
TEEMERLZI(CA ~Y) 34 99.55% F174. 44%
0 -2 GOoKFH, HApER LA 24.91% iK% 3 45
YKV, XNFE £ B 55 2 BRI o A 45
X, TREE £ 98.43% ik %] 1 9, B LIS RERE -
G Y AR T b RSB0 45 R WoR A+
TEEN H O AAAAE R B ATE G,

10 1 e,

(- SN -}
T P I

1 geo

hbhdbu—-oc—=nwwa
PP P P P

—TTTT T T T T T T T T T
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu YYREE

B2 MitooRi RPREARLA
Fig. 2 Boxplot of geo — accumulation index of rare earth ele-
ments
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Table 3  Statistics of heavy metal contents in soil and surrounding area of Zudong mining area
LR RME BOKE THIE gk bR ERRE BINTERELESR VLV K2 LT R e h AL
Cd 0.02 1.12 0.13 0.09 0.13 0.98 0.09 0.11 449
Hg 0.00 3.92 0.09 0.06 0.28 3.14 0.06 0.08
As 0.85 81.24 8.55 5.45 10. 04 1.17 8.85 14.90
Pb 12.01 2 164.00 83.60 54.14 116.95 1.40 34.19 32.30
Cr 2.31 688. 00 46.97 28.70 61.49 1.31 34.56 45.90
Cu 2.04 129.76 18.90 13.93 17.06 0.90 15.17 20.30
Ni 0.59 334.22 18. 46 9.97 27.26 1.48 12.35 18.90
Zn 18.83 198. 60 82.66 80.09 29.90 0.36 58.05 69.40
H IR ERPLN ny/g.
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Table 4 Graded frequency distribution table of geo — accumulation index of heavy metals
I3 BB IEE S S As Cd Cr Cu Hg Pb Zn Ni
0 1,,<0 P REE 93.32 77.51 74.16 77.73 89.31 46.33 69. 49 78.84
1 0</,, <l TRRE - P ARG g 4.68 17.15 22.05 20.27 9.13 23.39 29.40 16.93
2 1<7,,<2 RESEP 2.00 3.56 2.45 1.78 1.56 24.28 1.11 3.12
3 241, <3 Hhs - S e 0.00 .78 1.11% 0.22 0.00 5.57 0.00 0.89
4 3<1,, <4 DR yG Yy 0.00 0.00 0.22 0.00 0.00 0.22 0.00 0.22
5 4<i,,<5 i — e Y Y 0.00 0.00 0.00 0.00 0..00 0.00 0.00 0.00
6 5<1,,<10 e ™ 7 V5 Y 0.00 0.0 0.00 0.00 0.00 0.0 0.00 0.00
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Fig. 4 Environmental quality of heavy metals in soils of rare
earth mining area and surrounding area in Zudong
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ples in and around the rare earth mining area in Zudong
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Table 5 Average content of heavy metal elements in granite of
South China in different periods
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Table 6 Element abundance of granitoids in different tectonic u-

nits in China
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Fig. 9 Pb contour map of soil in and around Longnan rare earth mining area
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Fig. 10 Comparison of lithology and content of Pb and Y REE in soil profiles of mining area and non — mining area
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Geochemical Characteristics of Rare Earth and Heavy Metal Elements in Ion —
type Rare Earth Mining Area and Surrounding Soil

XU Chunli"?, LIU Siwen'’, WEI Jixin">, HUANG Yuanying'”>, MA Jiabao', ZENG Pusheng'”, LI Xuguang®

National Research Center for Geoanalysis, Beijing 100037, China;

China University of Geosciences( Beijing) , Beijing 100083, China;

Key Laboratory of Minisiry of Natural Resources for Eco — geochemisiry, Beijing 100037, China;
Shenyang Center of Geological Survey, China Geological Survey, Shenyang 110034, Liaoning, China

AN~

Abstract; In the late 1960s, China “s ion — type rare earth ore was first discovered and mined in Ganzhou, Jiangxi Prov-
ince. In the long — term mining process, it has a continuous impact on the ecological environment of the mining area and
the surrounding water and soil. In this paper, the soil geochemical survey and risk assessment of the ion — type rare earth
ore in Southern Jiangxi Province and its surrounding areas were carried out. The results showed that the content of heavy
rare earth in soil was significantly higher than that of light rare earth, and the content of Y was 7.2 times of the national
background value (22.90 pg/g) , accounting for the highest proportion. The I, mean of geo — accumulation index evalua-
tion showed that 77.44% of HREE and 99.55% of Sm were non — pollution to medium pollution, and 95.92% of LREE
was non — pollution. Except for Pb at mild to moderate pollution levels, As, Cd, Cr, Cu, Hg, Zn and Ni were all non —
polluting. Compared with the pollution risk screening value of agricultural land, the exceeding rate of heavy metals in the
samples was 7.35% , and the ecological risk of heavy metals in the soil was low. The statistical results show that there is
a good correlation between rare earth content and heavy metal pollution. The geological background of granite weathering
crust dominates the control of rare earth and heavy metal Pb, which means that the higher the content of heavy rare earth
is, the greater the Pb pollution may be. Therefore, it is necessary to pay attention to the geochemical characteristics and
distribution of Pb elements in mine soil remediation, and adopt reasonable remediation technologies and means.

Key words: ion — type rare earth ore; heavy metals; geo —accumulation index; Ganzhou; geochemical characteristics
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