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Abstract: The solid wastes from mining activity include mullock, mine tailing and smelting slag, which are piled in the open air and
will have great impact on the surrounding environment after long—term natural weathering. In this paper, mullock, mine tailing and
smelting slag are sampled by taking Panzhihua V—Ti magnetite mining activity as an example to study the releasing mechanism and the
environmental eftect of heavy metals in these solid wastes under the conditions of different pH values and granularities through the lix-
iviating experiment. The results show that the lixiviating rate of most elements becomes higher under lower pH value and lower under
alkaline condition, but the lixiviating rate of V and Cr in mullock and that of Ti in slag become higher under alkaline condition; the
lixiviating rate of thin samples is higher than that of thick ones under the same pH condition, but the lixiviating rate of Ti, V, Co and
Cr under the pH value of 12 and that of Ti and Cu under the pH value of 1 are abnormal, that is, the lixiviating rate of thick samples
is higher than that of thin samples. The heavy metals released by solid water will certainly have impact on the surrounding environ-
ment, so they should be given closer monitoring.
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Table 1 Soak content of heavy metals in smelting slag under different conditions
JLH A pH=1 pH=3  pH=5 pH=7 pH=8 pH=10 pH=12
20~60 H 2824249 601.25 690.14 502.08 63111 513.06 1561.92
- 60~120 H 1471108 72823 78101 85359 60841 76278 1125.83
120~200 H 1062457 1085.16 73100 694.68 606.86 1017.05 1039.75
200+H 11049.08 740.78 177877 105468 71149 101283 979.35
20~60 H 220.98 20.11 24.83 3203 2059 2252 157.55
v 60~120 H — 354 2372 2759 2047 2257 117.88
120~200 H — 22.29 17.13 2061  29.50 2343 91.01
200+H — 15.48 21.06 1942 2354 21.90 30.22
20~60 H 1624467 39.02 28.33 4504 3895 28.22 7.97
Ni 60~120 H 16902.85 127212 36.44 4294 4161 4958 7.01
120~200 H 1666755 111.89 109.79 8721 8268 106.58 16.6
200+H 18426.80 20646 21636 19271 16248 18657 78.74
20~60 H 1386.49  31.93 17.87 10.17 — 16.33 51.24
o 60~120 H 25.83 82.02 8.39 14.4 185 14.43 4571
120~200 H 35.72 451 — 1151 6.55 1557 44.96
200+H 578.05 21.25 11.70 7.55 213 9.87 12.66
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2
Table 2 Soak content of heavy metals in mullock under different conditions
JCER L RE pH=1 pH=3  pH=5 pH=7 pH=8 pH=10 pH=12
2060 H 2824249 60125 69014 50208 63111 513.06 1561.92
Ti 60~120 H 14711.08 72823 78101 85359 60841 762.78 112583
i
120~200 H 1062457 1085.16 731.00 694.68 606.86 1017.05 1039.75
200+H 11049.08 740.78 177877 105468 71149 101283 979.35
20~60 H 220.98 20.11 24.83 32.03 20.59 2252 157.55
Vv 60~120 H — 354 2372 27.59 20.47 2257 117.88
120~200 H — 22.29 17.13 20.61 29.50 2343 91.01
200+H — 15.48 21.06 19.42 2354 21.90 30.22
20~60 H 16244.67  39.02 28.33 4504 3895 28.22 7.97
Ni 60~120 H 16902.85 127212 36.44 4294 4161 49.58 7.01
i
120~200 H 1666755 111.89 10979 8721 8268 106.58 16.6
200+H 18426.80 206.46 21636 19271 16248 186.57 78.74
20~60 H 1386.49  31.93 17.87 10.17 — 16.33 51.24
or 60~120 H 25.83 82.02 8.39 14.4 185 14.43 4571
120~200 H 3572 451 — 1151 6.55 1557 44.96
200+H 578.05 21.25 11.70 7.55 2.13 9.87 12.66
ng/g
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Table 3 Soak content of heavy metals in mine tailing under different conditions

JCHR R pH=1  pH=3 pH=5 pH=7 pH=8 pH=10 pH=12
2060 H 113440 302 294 477 271 275 1163
Ti 60~120 H 113274 252 831 3616 1724 256 2327
120200 H 83098 933 456 325 463 14148 2650
200+H 30653 1318 810 660 781 807 14.08
2060 H 360618 1245 715 727 498 430 5209
v 60~120 H 697047 1494 756 699 570 426 4346
120~200 H 984351 1548 873 751 627 887 2370
200+H 245742 1448 669 622 596 596 852
2060 H 579482 1241 574 1206 492 429 156
i 60~120 H 744521 1693 69 1007 1011 685 204
120~200 H 1025251 1840 1391 917 11.02 1391 7.00
200+H 2050841 1111 4156 2734 2579 2294 1328
20~60 H 28699 10476 2309 3008 2447 2223 2400
o 60~120 H 45650 3094 2680 6147 3781 2960 27.29
120~200 H 63376 4529 4374 4022 4056 1414 3858
200+H 75469 12707 13836 12508 130.65 108.05 138.13

ng/g
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Fig. 4 Soak content of heavy metals in mine tailing
4
Table 4 Soak rates of heavy metals under different conditions %
FERL pH i Ti \Y Ni Cr
1 0.051~0.134 0.0712 10.66~17.21 0.011~1.134
3 0.007~0.005 0.001~0.008 0.041~1.007  0.002~0.033
5 0.003~0.011 0.005~0.008 0.029~0.141  0.003~0.015
A 7 0.002~0.006 0.006~0.010 0.034~0.126  0.005~0.008
8 0.002~0.004 0.004~0.010 0.033~0.106  0.001~0.008
10 0.002~0.006 0.005~0.008 0.030~0.122  0.006~0.013
12 0.004~0.007 0.011~0.051  0.0006~0.051 0.008~0.042
1 0.001~0.002 0.001~0.099 11.80~74.69  0.28~14.07
3 0.015~0.038 0.003~0.019 0.241~6.65 4.71~42.60
5 0.002~0.025 0.001~0.008 0.021~6.74 4.49~62.19
1 v 7 0.011~0.041 0.004~0.026 0.58~3.66 35.78~61.91
8 0.009~0.038 0.004~0.021 0.33~3.06 20.53~63.07
10 0.014~0.078 0.003~0.034 0.39~6.53 17.28~61.11
12 0.019~0.115 0.006~0.141 0.45~4.02 -
1 0.0006~0.0039 0.023~1.71 15.69~20.14 0.590~1.220
3 0.000007~0.000025 0.0013~0.0037 0.011~0.046  0.064~0.216
5 0.000007~0.000029 0.0006~0.0019 0.016~0.040  0.048~0.184
==Y 7 0.000008~0.000125 0.0006~0.0017 0.018~0.033  0.062~0.167
8 0.000006~0.000060 0.0006~0.0014 0.013~0.027 0.051~0.174
10 0.000007~0.000356  0.0006~0.0014 0.012~0.027 0.027~0.144
12 0.000027~0.000080 0.0008~0.0111 0.004~0.014 0.050~0.184
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