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Modes of occurrence of arsenic in surface sulfide-rich tailings of Yangshanchong,
Tongling. Anhui Province
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Abstract: Releasing large amounts of acidic water and heavy metals, polluting groundwater and surface water,
and damaging ecosystem, mine tailings have become a focus of attention. Using multiple analytical technologies
such as scanning electron microscope (SEM), Electro-Probe Microanalyzer (EPMA), (X-Ray Powder Diffrac-
tion) XRD, Raman Spectroscopy (Raman), X-ray photoelectron spectroscopy (XPS) and X-ray absorption near
edge structure (XANES), the authors studied the modes of occurrence of arsenic in the tailings from the Yang-
shanchong tailing pool in Tongling, Anhui Province. The results show that there are three different valences of
arsenic in tailings, i.e., As(-1 ), As(Ill) and As( V). In the less weathered tailings of the lower part, arsenic
exists as As(- 1 ), As(lll) and As(V ); in the strongly weathered tailings of the upper part, only As( V) has
been observed. The analysis reveals that As(- I ) and As(Ill ) gradually turns to As( V) from bottom to top.
Arsenic of the lower tailings mainly occurs in pyrite, while on the surface, arsenic is mostly distributed in ferric
oxyhydroxides and sulfates.
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1
Table 1 EDS data of As-bearing minerals in tailings
% %
1 2 3 4 1 2 3 4
O 18.90 46.81 40.71 59.46 26.77 60.34 63.72 80.29
S 34.43 8.55 1.05 12.91 24.34 5.50 0.82 8.70
Fe 25.02 25.96 47.70 25.07 10.15 9.59 21.39 9.70
As 1.34 4.76 3.67 1.35 0.41 1.31 1.23 0.39
JEOL COMP 15.0kY
6
Fig. 6 BSE images of surface tawny tailings
Py— Gp— Qtz—
Py—pyrite Gp—gypsum Qtz—quartz
2 wp % Fe3+ 02

Table 2 EPMA data of As-bearing minerals from surface

tawny tailings

1 2 3 4

K,O 0.131 0.008 0.014 0.017
As,Os 2.681 0.757 5.482 13.433
CuO 0.833 0.899 - 1.934
TiO, — - - 0.641
SiO, 2.401 3.935 0.524 0.867
SO; 25.698 0.755 3.542 2.557
FeO 52.671 82.539 82.17 69.11
MnO - 0.102 0.003 0.005
CaO 0.126 0.344 0.318 0.91

Cl 0.011 0.029 0.018 0.007
Total 84.55 89.361 92.067 89.479
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