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Soil quality changes of rare earth tailings before and after reclamation in south Jiangxi Province, China
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Abstract: In order to study the effect of land reclamation on topsoil quality in in—situ leaching rare earth tailings, an in—situ leaching ion—
adsorption type rare earth tailings from Longnan County Ganzhou City was studied. The soil quality changes before and after reclamation
were investigated through NH concentration, soil pH value, soil nutrient content and heavy metal content. The results showed that after rec-
lamation the concentration of NH; decreased from 89.00 mg-kg™ to 8.70 mg- kg™, and soil pH increased from 4.15 to 5.16. The comprehen-
sive index of soil fertility decreased from 0.44 to 0.31. The Nemerow integrated pollution index of non—rare earth heavy metal indicated that
the pollution level of tailing was clean before and after reclamation, but the geoaccumulation index of rare earth heavy metal showed that
the pollution levels of tailing before and after reclamation were unpolluted to moderately polluted and unpolluted, respectively. Hence, land
reclamation could significantly alleviate leaching agent residue, soil acidification and heavy metal pollution, but did not alleviate soil fertili-
ty degradation.
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Figure 1 The in-situ leaching rare earth tailings

and reclamation area
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Figure 2 Soil NH; content of different soils
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Table 1 Soil pH of different soils

Fen L4 (n=6) SR 8 (n=6) Xf HE L3 (n=5)
Tailing soil Reclamation soil CK
4.15+0.12¢ 5.16+0.15a 4.77+0.08b

T ANRVNG BRI P<0.05 K 225 3% . Rl
Note: Different lowercase letters indicate significant difference at P<
0.05 level. The same below.
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Table 3 The fertility index of different soils

Treatment P Pax Py Pax Pson R P,

B +H(n=6) 092 106 030 0.62 025 0.43
Tailing soil
BRLHE(=6) 1.66 023 0.3 046 0.17 0.34

Reclamation soil

YR +HE(n=5) 127 054 079 071 285 0.85
CK

R2 AENELTEFHEE

Table 2 Soil nutrient contents of different soils

st B AU (AN) HALHE(AP) HALHH (AK) A BB (SOM)
Treatments Available nitrogen/mg-kg™"  Available phosphorus/mg-kg™  Available potassium/mg-kg™  Organic matter/g-kg
FEH” 43 Tailing soil (n=6) 63.67+18.95a 1.52+0.65ab 30.82+7.23a 2.51+0.74b
&2 B 4 Reclamation soil (n=6) 13.55+3.24b 0.66+0.20b 23.20£6.59a 1.65+0.56h
X+ CK(n=5) 32.66+3.86abh 3.95¢1.77a 35.51+8.94a 28.45+4.51a
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Table 4 Heavy metal contents of different soils in the mining area

Ab B Treatments Ph/mg- kg™ Cr/mg kg™ Ni/mg-kg™ Cu/mg-kg™ Zn/mg kg™ Py
FEH 13 Tailing soil (n=6) 70.38+16.80a 12.13+4.16b 7.92+1.00b 5.96+0.89b 110.99+6.33h 0.12
2 B 13 Reclamation soil (n=6) 21.49+5.27b 67.84+5.89a 46.73+5.86a 49.25+5.48a 76.97+14.48¢ 0.11
X R+ HE CK(n=5) 78.32+12.53a 16.95+2.55h 10.08+0.80h 6.56+0.31b 144.49+7.52a 0.14
GB 15618—1995 - ¥R it i — Zuhnifk 500 300 200 400 500 —
Environmental quality standards grade Ill
VA AR
Note:"—" indicate no relevant data.
x5 FRIEMNHBLTREE(mg-kg')
Table 5 The rare earth element contents of different soils in the mining area(mg-kg™)
Kb Treatments Y Se Gd Th Dy Ho Er Tm Yh Lu Y HREEs
R 13 (n=6) 22027+63.65h 4.43£2.07h  29.51+7.44h  6.61+1.38b  42.18+11.11b 9.49+2.48h  32.70:8.40b 5.65+1.48h  4421+11.70h  6.62+1.72h  401.68+106.49h
Tailing soil
HRIHE(=6) 1628+583c 33.72:594a  1344«1.03b  3.03+1.10b  1031%1.17c  1.94+0.20c  5.74+0.65¢ 0.7520.09¢ 4.64+0.64c 0.91£0.09¢  90.86+12.52¢
Reclamation soil
K13 (n=5)  495.42+67.64a  3.88£0.50h  78.01+10.23a  16.88+2.00a 111.19410.53a 23.89+1.93a 78.13+5.78a  13200.90a  99.74%5.56a  14.51+0.80a 934.85:102.21a
(K
HifE 34.20 10.31 6.01 0.90 6.27 122 3.90 0.49 3.40 0.51 67.21
Background value"”
Jib# Treatments La Ce Pr Nd Sm Eu Y LREEs Y HREEs/ Y. LREEs Y REEs
R 13 (n=6) 20.76+4.53h 92.46+25.30h 9.06+12.39h 45.17+11.05h 22.49+5.27h 0.3520.12¢ 190.29+46.11h 2.11£0.75a 591.97+140.54h
Tailing soil
HELIE(n=6) 65.3245.09a 82.91+6.08h 16.80+1.28a 70.71+5.92ab 14.52+1.25h 3.19+0.37a 253.46+13.71ab 0.36+0.04b 344.32+24.01h
Reclamation soil
XIS (n=5) 45.99+10.66a 174.25+31.72a 19.00+3.80a 89.69+16.71a 48.40+7.81a 1.24+0.24h 378.57+70.41a 247:0.41a 131342+
CK 169.90a
HnfE 45.00 79.90 10.34 33.30 6.64 1.02 176.20 0.38 24341
Background value"”
http://www.aed.org.cn — 93 —
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Table 6 The geoaccumulation index(/,.,) for rare earth element in different soils

M F Treatments Y Se Gd Th Dy Ho Er Tm Yb Lu YHREEs La Ce Pr Nd Sm Eu Y LREEs Y REEs

B +3E(n=6) 2.10 -1.80 171 229 216 237 248 294 312 311 199 -1.70 -037 -0.78 -0.15 1.17 -2.14 -047 0.70
Tailing soil

HRAHEGR=6) -166 112 058 121 013 009 -0.03 003 -0.14 026 -0.15 -005 -0.53 0.1 050 054 1.06 -0.06 -0.08

Reclamation soil

WHEHE(n=5) 327 -2.00 3.1 3.64 356 371 374 417 429 425 321 -055 054 029 084 228 -030 0.2 1.85

CK
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