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Table 1 Characteristics of REE contents in groundwater surrounding tailings/ ( pg/L)
La Ce Pr Nd Sm Fu Gd Th Dy Ho Er Tm Yb Lu  3REE (Ce)y (Eu) Il\,
GWOl1 0.231 0.4 0.048 0.18 0.067 0.015 0.035 0.008 0.012 0.002 0.009 0.001 0.013 0.015 1.036 0.4950 0.2041
GW02 0.121 0.262 0.029 0.117 0.03 0.02 0.03 0.004 0.013 0.004 0.009 0.001 0.016 0.012 0.668 0.3243 0.2721
GWO03 0.982 2.39 0.276 0.988 0.143 0.08 0.164 0.023 0.1 0.025 0.067 0.008 0.07 0.017 5.333 2.9579 1.0884
GW04 0.094 0.217 0.022 0.105 0.04 0.013 0.02 0.007 0.014 0.005 0.013 0.003 0.014 0.003 0.57 0.2686 0.1769
GWO05 2.33  5.52 0.781 2.87 0.281 0.059 0.253 0.028 0.07 0.016 0.047 0.005 0.031 0.007 12.298 6.8317 0.8027
GWO06 0.03 0.034 0.005 0.031 0.023 0.007 0.01 0.005 0.007 0.002 0.005 0.001 0.014 0.004 0.178 0.0421 0.0952
GWO07 1.24 2,89 0.338 1.28 0.185 0.037 0.13 0.019 0.063 0.009 0.037 0.006 0.022 0.005 6.261 3.5767 0.5034
GWO08 0.884 2.14 0.236 0.797 0.134 0.037 0.136 0.018 0.069 0.014 0.041 0.006 0.039 0.007 4.558 2.6485 0.5034
GWO09 0.022 0.025 0.004 0.016 0.011 0.047 0.01 0.001 0.003 0.001 0.004 0.001 0.004 0.001 0.15 0.0309 0.6395
GWI10 0.012 0.015 0.002 0.01 0.013 0.016 0.004 0.001 0.001 0.001 0.003 0.001 0.003 0.001 0.083 0.0186 0.2177
GW11 0.142 0.361 0.039 0.151 0.054 0.018 0.04 0.007 0.032 0.01 0.023 0.003 0.02 0.003 0.903 0.4468 0.2449
GW12 0.148 0.325 0.034 0.11 0.026 0.06 0.016 0.001 0.006 0.002 0.005 0.001 0.004 0.001 0.739 0.4022 0.8163
GW13 0.036 0.069 0.011 0.033 0.018 0.057 0.012 0.001 0.011 0.001 0.003 0.001 0.003 0.001 0.257 0.0854 0.7755
GW14 0.089 0.206 0.022 0.072 0.016 0.014 0.023 0.004 0.016 0.004 0.007 0.001 0.011 0.002 0.487 0.2550 0.1905
GW15 0.053 0.264 0.034 0.125 0.029 0.04 0.022 0.001 0.005 0.001 0.005 0.001 0.005 0.004 0.589 0.3267 0.5442
GW16 0.05 0.101 0.016 0.061 0.03 0.018 0.027 0.007 0.01 0.01 0.015 0.004 0.012 0.012 0.373 0.1250 0.2449
GW17 0.104 0.278 0.025 0.094 0.039 0.015 0.035 0.007 0.018 0.013 0.011 0.003 0.009 0.006 0.657 0.3441 0.2041
GWI18 0.022 0.049 0.006 0.029 0.018 0.009 0.008 0.003 0.005 0.002 0.005 0.001 0.005 0.002 0.164 0.0606 0.1224
Comparison 1 0.019 0.01 0.019 0.026 0.016 0.022 0.017 0.021 0.023 0.021 0.024 0.022 0.019 0.021 0.28 33.9109 4.5986
Comparison 2 0.014 0.008 0.018 0.017 0.019 0.024 0.016 0.019 0.018 0.019 0.016 0.02 0.015 0.018 0.241 0.0124 0.2993
Yellow river 0.018 0.014 0.011 0.012 0.016 0.018 0.02 0.01 0.019 0.013 0.015 0.014 0.019 0.012 0.211 0.0099 0.3265
Tailing pond water 13.5 27.4 3.8 16.4 1.73 0.338 1.37 0.104 0.422 0.081 0.159 0.018 0.06 0.011 65.433 0.0173 0.2449

Notel ; The subscript N represents the crust normalized value
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Table 2 Chemical composition and REE characteristics of groundwater surrounding tailings
Fe/ Mn/ S03/ B/ cl/ Na/ K/
(La/Yb)}  (Ee/Nd)3 Ce/Ce* FEuwFu* pH
(pg/L)  (pg/L) (mg/L)  (pg/L)  (mg/L) (mg/L)  (mg/L)

GWO01 119.799 0. 143 0.2891  0.9471 2.97 3193 7.55 2757 166 1503 618 24.5
GW02 50. 986 0.220 0.3366 2.0384 0. 086 5.2 7.49 418 444 176 99.1 4.14
GW03 94. 580 0. 194 0.3494  1.5973 1. 84 45.6 7.69 254 413 109 134 5.26
GWo04 45.267 0.354 0.3632  1.4053 0. 159 198 7.43 2489 234 947 528 8.35
GWO05 506. 733 0. 047 0.3114  0.6766 0.767 3022 7.47 4444 162 1417 802 40.4
GWO06 14. 447 0. 461 0.2113 1.4113 0. 066 21 7.53 2513 211 689 561 10.9
GWO07 380. 000 0. 083 0.3398  0.7295 0. 998 825 7.78 1082 1003 553 464 11.4
GWO08 152. 817 0. 147 0.3566  0.8380 1. 89 2192 7.36 1055 1281 573 366 17.2
GW09 37.081 0.714 0.2028 13.7019  0.039 36.3 7. 66 16. 1 1071 33.6 69.2 11.9
GW10 26. 968 0. 857 0.2330  6.7842 0.03 441 7.73 1061 366 518 330 6.03
GWI11 47. 868 0. 435 0.3692  1.1842 0. 138 677 7.85 1270 1041 1028 1175 7.49
GW12 249. 452 0. 130 0.3487  8.9947 0. 265 66.5 8.18 179 1721 368 328 13.3
GW13 80. 903 0. 260 0.2639 11.8584  0.048 48.1 7.7 2.54 563 16. 8 62.1 6.95
GW14 54.548 0.278 0.3543  2.2314 0.123 121 7.92 901 3501 551 847 2.79
GW15 71. 465 0.114 0.4733  4.8421 0.013 125 7.84 278 2231 264 320 14
GW16 28. 091 0.703 0.2718  1.9338 1.38 58.4 7.88 584 5131 2264 1885 22.6
GW17 77.907 0.334 0.4150 1.2414 0.517 298 7.76 2687 3371 2035 2148 12
GW18 29. 665 0. 493 0.3246  2.2932 1.45 284 7.69 1230 1391 519 629 5.8

Note2: The subscript N represents the crust normalized value; (La/Yb) y =(Lay/Yby) ;8Ce=(Cey/ (LayXPry)®?)
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Abstract ; Study of geochemistry of the 18 groundwater samples surrounding rare earth tailings reservoirs shows that SREE

content of groundwater surrounding the tailings is 4 times of that in the Hetao Plain and 10 times of in the Datong Basin. After

normalization of 2REE concentration in groundwater according to Northern American Shale Composite (NASC), it is found

that in all the 18 water samples light rare earth elements (LREEs) enriched and heavy rare earth (HREEs) depleted; the

REE relative percentage in all the water samples around the tailing reservoirs is consistent with the REE distribution in the

Bayan Obo rare earth deposits, which is in accordance with the fact that the tailings reservoir derived from the Bayan Obo

mine.Most of the mining groundwater samples presented negative anomalies of Ce and positive anomalies of Eu. The abnormal

reasons are complex. It is mainly controlled by colloid, complex and redox conditions, and also affected by the adsorption and

catalytic oxidation of some microbes.

Key words :rare earth element; tailings; groundwater; anomaly; enrichment





