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Abstract: Two background profiles (B1, B2) and three potentially polluted profiles (S1, S2, S3) around a uranium tailings pond in
South China were selected. The characteristics and behaviors of exogenous heavy metal pollution in the soil of uranium tailings pond
were discussed by comparing the distributions of heavy metal elements in each profile. Results showed that: (1) Compared with the
background profile, the main and minor components in the soil adjacent to the uranium tailings reservoir were significantly input. (2)
The tailings pond was the direct source of soil heavy metal pollution in the area, and the heavy metals such as As, Pb, Sb, Cd and U
were transported to the peripheral soil, as shown in PCA. (3) The metal elements in potential polluted soil were closely related to LOI
(loss on ignition), K and P, and have secondary correlation with Na, CA, Mn, pH and Fe. Heavy metals were significantly enriched in
potential polluted profile (S1 and S2) according to the leaching and migration degree of heavy metals. From the tailings pond to its
surrounding soil, the lateral migration characteristics of the heavy metals were different. (4) The potential risks of the tailings pond
should be controlled because from tailings pond to its surrounding soil 30m, As, Pb, Sb, Cd and U were significantly polluted, and
their contents exceed much larger than the agricultural land soil pollution risk control standards and the background value of the soil
elements specified in the provincial level.
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Table 1 The concentrations of major and trace elements,organic matter (OM) content, weathering indices and pH values in five soil

profiles and uranium tailings sand samples

kit 73 (%)

B i (mglkg)

FEdh D PRI (em)
Si0, TiO, ALO; TFe,0 MnO MgO Ca0 NaO KO0 P,0; LOI® /hif

o S0 Eh
OM(%) CIAY /R0, PHTE (mv)

Cr Ni Cu Zn As Cd Sb Pb U Th

B1-T1 5~15 60.74 131 1958 865 002 064 009 013 1.82 009 6.81 9988 05

105 425 473 139 269 0342 311 266 469 203 89.27 411 44 40333

B1-T2 25~35 60.32 1.32 20.03 834 002 065 008 012 1.82 009 6.7 9949 048 974 454 493 144 253 0318 253 239 436 20 89.63 405 4.33 41533

B1-T3 45~55 61.11 134 1981 821 002 063 007 013 1.81 009 6.79 100.01 037 928 434 479 136

24 023 251 23 442 208 8958 4.15 422 42167

B1-T4 60~70 61.89 1.36 19.72 764 002 063 007 013 1.84 009 6.57 9996 047 8 412 486 138 23.6 0191 228 222 44 202 894 428 419 42833
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RS H(%) i i(mglkg) Sio, Eh
FE © VI (om) OM(%) CIA? JR,0, PH AL (mv)
Si0, TiO, AlLO; TFe,0” MnO MgO CaO Na,0 K,0 P,0s LOI® /hif cr Ni Cu zZn As Cd Sb Pb U Th
B1-T5 70~80 62.04 137 19.79 7.39 0.02 063 007 013 185 0.09 6.63 100.01 04 751 341 447 118 182 0186 19 196 387 18 8939 43 424 41733
B2-T1 5~15 60.82 131 1958 8.79 0.02 065 007 013 182 0.09 636 99.64 037 968 42 495 142 258 023 281 26 461 216 8942 411 455 39567
B2-T2 25~35 64.02 133 1877 7.33 0.02 063 009 012 182 0.08 568 99.89 037 714 319 349 116 174 0.177 159 19.6 4.14 183 8893 4.64 43 407.00
B2-T3 45~55 62.17 135 19.37 8.13 0.02 063 007 012 182 0.09 6.32 100.09 051 919 402 474 136 236 0145 24 25 465 213 8939 43 424 41533
B2-T4 60~70 6051 1.34 20.13 8.8 0.02 065 007 013 184 0.09 6.65 99.61 053 90.7 429 48 137 249 0215 253 25 473 228 89.59 4.06 4.21 416.67
B2-T5 70~80 58.9 134 20.79 841 0.02 066 007 013 1.86 0.09 6.78 99.05 0.6 929 453 507 144 251 0242 254 255 485 232 89.81 3.83 4.23 419.67
S1-T1  0~5 69.31 0.63 1258 7.07 01 057 03 05 225 015 6.02 9948 159 468 417 565 283 788 499 313 128 922 132 76.75 6.9 5.9 357.00
S1-T2 10~15 69.42 0.82 1394 6.32 0.06 068 03 032 222 015 513 9936 257 515 331 528 173 611 406 237 106 66.7 145 80.11 6.57 5.62 351.67
S1-T3 15~20 70.77 0.97 1465 5.63 0.03 07 021 024 217 014 435 9986 234 544 27 508 130 526 174 162 723 464 156 8239 6.6 4.65 363.67
S1-T4 20~25 70.85 1.02 1481 5.65 0.05 073 022 021 216 012 4.03 9985 145 639 299 50.6 129 435 168 132 642 354 15 8299 6.54 4.69 370.67
S1-T5 25~30 71.38 0.56 1191 581 0.09 047 024 065 223 014 625 99.73 143 395 264 414 170 829 299 313 132 834 131 7521 7.77 49 366.33
S2-T1 0~20 60.43 0.81 1598 1021 004 099 018 0.25 258 0.16 7.8 99.43 3.8 56.9 395 616 157 987 6.63 388 127 778 16.4 81.87 457 4.25 375.00
S2-T2 20~40 61.77 0.93 17.76 8.75 0.02 123 014 019 295 0.3 6.2 100.07 253 707 333 60.7 139 754 434 249 102 70.1 184 8249 45 4.09 396.33
S2-T3 40~60 64.71 0.93 17.07 7.34 0.03 117 016 02 285 014 536 9996 228 665 349 573 138 813 321 284 116 747 184 8213 506 4.31 390.67
S2-T4 60~80 63.42 0.86 16.94 7.99 0.04 117 02 023 288 015 6.08 9996 251 604 343 564 137 966 485 384 113 835 17.3 8141 4.89 4.58 379.67
S2-T5 80~100 71.21 0.65 13.88 4.64 0.06 073 018 049 267 015 475 9941 2.69 42 234 382 103 106 1.7 329 160 629 144 7749 7.19 4.61 384.33
S2-T6 100~120 724 0.66 13.55 4.53 01 079 018 046 271 013 351 99.02 156 44 264 42 112 104 128 338 149 592 135 77.1 7.49 455 403.33
S2-T7 120~140 69.25 0.93 15.63 5.99 01 106 016 02 269 01 425 100.36 1.05 69 338 42 118 47.4 0754 115 62 335 156 8154 6.05 4.66 396.67
S3-T1 0~10 6955 1.15 15,67 6.32 0.04 072 012 012 206 0.3 429 100.17 275 769 252 386 98 281 039 352 376 6.7 16.1 8563 6.00 4.29 393.00
S3-T2 10~20 70.76 1.17 1559 553 0.05 067 011 012 193 0.11 4.01 10005 29 67.2 254 387 108 23.1 0424 271 32 502 152 86.23 6.29 4.25 399.33
S3-T3 20~40 7125 1.18 15.08 5.62 0.04 065 009 012 19 011 393 9997 216 732 247 36.8 966 226 0449 243 295 477 16.1 86.16 6.49 4.03 411.67
S3-T4 40~60 7822 112 121 4.04 0.02 04 01 01 139 01 214 9973 193 613 208 326 85 173 0.237 195 269 4.83 151 86.82 9.06 3.98 393.00
S3-T5 60~80 722 12 1476 526 0.02 0.6 01 012 183 012 354 9975 334 706 265 40.8 110 225 0.274 3.23 40.2 6.27 168 86.19 6.78 3.96 383.67
S3-T6 80~100 7246 1.19 1468 521 003 06 011 012 183 0.12 353 99.88 238 67 244 371 103 212 0.234 266 355 567 16.6 86.05 6.84 4.01 391.00
S3-T7 100~120 70.34 1.14 15.05 5.89 0.03 065 015 012 195 0.5 427 99.74 406 776 24.6 40.2 112 263 0587 3.42 476 894 16.7 857 6.36 4.31 370.67
WS-1 81.93 0.18 8.95 221 005 01 021 065 425 005 138 9996 055 151 103 16.1 80 222 0.393 547 144 36.4 188 59.61 13.45 4.37 —
WS-2 85.57 0.17 6.92 2.29 006 01 023 052 319 006 086 9997 083 258 19.8 129 839 234 0707 59.7 112 452 127 59.37 17.36 4.75 —
WS-3 8356 0.2 747 1.71 0.01 0.07 016 055 371 006 194 9944 074 175 104 921 508 168 0513 546 131 411 129 58.86 16.59 4.32 408

V@) B1I-T1~B1-T5. B2-T1~B2-T5. S1-T1~S1-T5. S2-T1~S2-T7. S3-T1~S3-T7/ HCEHIMBL. B2, S1. S2. S3HJ-L-3EkE M, WS-1~
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