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A study of modes of occurrence and pollution characteristics of heavy metals
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Abstract: In order to explore the characteristics of acidification and heavy metal pollution in the sulfide-rich tailing
pond, the authors chose the shallow (0 ~90 c¢m) section of Shuimuchong tailing reservoir in Tongling of Anhui
Province as the research object. Its structural characteristics, mineral composition, heavy metals (Pb, Cd, Zn,
Ni, Cr, Mn, Cu and As) content and morphology were studied in detail. The results show that the shallow layer of
the tailings reservoir exhibits stratification, that is, the surface layer is strong hardened layer, followed by weakly
hardened layer and loose layer, with an acidic environment. Tailing minerals are mainly pyroxene, feldspar, mica
and gypsum, and are characterized by the fact that from shallow part to deep part, characteristic peaks of metal sul-
fides and carbonate minerals tend to be strengthened. Heavy metals show two types of enrichment: the top layer (0
~30 c¢m, As, Pb) enrichment type and the middle (40 ~60 ecm, Cd, Cu, Mn, Ni, Zn and Cr) enrichment type,
in which Cu, Cd, As pollution is relatively serious. According to the correlation analysis, there exist some associat-
ed types between some metals, and pH is one of the important factors affecting the migration of heavy metals. The
tailing heavy metals are mainly in the residual state, with Pb having the strongest potential migration potential, and

As having the weakest potential, varying in order of Pb > Cd >Zn > Ni > Cr > Mn > Cu > As.
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Table 1 Sample location description
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Table 2 Characteristics of shallow profile of Shuimuchong
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Fig. 2 XRD patterns of different hierarchical tailings samples
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Fig. 3 Change of pH values in profiles
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Mn.Cu-Zn+As.Cd F1 Ph 34788 H 8 B i 1+ 5875 5o fH,
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Table 3 Heavy metal and pH test results of samples from Shuimuchong tailing profiles

P HEfem Cr Mn Ni Cu Zn As cd Pb pHA{i
TLI1-1 0~10 40.88 1 04423 340 1207.83 85.60 127.56 0.54 102.09 3.62
., TL1-2 10~20 46.51 967.21 7.86 2602.10 139.22 125.86 0.58 62.16 3.87
”11_ TL1-3 20~30 42.01 1241.39 8.64 174278 123.82 119.82 0.43 54.17 3.74
. TL1-4 30~50 51.88 2483.90 57.50 705733 107895 5843 426 62.55 4.65
: TL1-5 50~70 49.56 3624.33 52.24 2904.24 600.79 61.20 3.86 24.65 7.36
TL1-6 70~90 4467 2327.82 25.13 5051.77 490.50 67.91 2.60 55.89 7.74
TL2-1 0~10 4383 936.55 8.43 1 855.69 126.014 133.74 023 76.96 3.88
. TL2-2 10~20 50.77 1 308.63 12.37 1300.92 327.70 118.47 0.40 307.48 3.62
'ﬂ TL2-3 20~30 38.03 1395.13 12.29 1420.76 284.90 71.95 0.34 68.55 3.57
. TL2-4 30~50 4932 154401 11.99 1 695.88 202.31 64.62 037 2417 329
2 TL2-5 50~70 39.92 282456 64.91 625543 1691.59 53.22 10.47 30.16 5.32
TL2-6 70-90 54.92 2731.30 49.16 423808 618.33 71.40 3.16 26.65 7.26
SEHIT 46.03 1 869.09 26.16 3111.07 480.81 89.52 227 74.62 4.83
b 5.08 852.81 21.89 1 958.00 458 51 30.67 2.87 73.83 1.61
Al 0.11 046 0.84 0.63 0.95 034 126 0.99 258

B TR 61 583 26.9 32.15 85.58 12.44 0.097 4781 -
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Fig. 4 Variations of heavy metal chemical fractions in tailings of different depths
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Table 4 Correlative analyses of heavy metal and pH value in tailings
Cr Mn Ni Cu Zn As Cd Pb pH 1H
Cr 1 0.374 0.346 0.240 0.0625 -0.210 -0.029 0.120 0.348
Mn 1 0.907 " * 0.662 " 0.707 " -0.807 " 0.727"* -0.396 0.818"*
Ni 1 0.839** 0.901 ** -0.765** 0.875** -0.360 0.638 "
Cu 1 0.852** -0.650" 0.794** -0.362 0.548
Zn 1 -0.691**  0.967*" -0.232 0.401
As 1 -0.638" 0.473 —-0.544
Cd 1 -0.330 0.472
Pb 1 -0.362
pH s 1

T

x x AHSCHREAE 0. 01 MERAKT B3

# FHORFRAAE 0.05 iR B2 .
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Fig. 5 Chemical fractions of heavy metal in tailings
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(3) HEEW ~0 e HTHEN T, EEEE
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H#C40 ~ 60 em, Cd.CusMn.Ni.Zn FIl Cr) & 45,
Horp CuCd As 5 QB0 P21, & Rl e JA 1 L A
KA B B (1) 98 76 ¥ e 5. 30 A DG T o B eT i S
oy R R AR I W AR AR G R, H pH {2 52
BHETHEERNEZ —.
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