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Quartz (SiOy)

Clays

- lllite (K, Al, Silicate)

- Kaolinite ((Al2 Si2)s (OH)a4)

- Mixed-layer clays (K, Al, Mg, Fe silicates)
Carbonates

- Calcite (CaCOs)

- Siderite ((Fe, Mn)CO3)

Pyrite (FeSy)
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Galena (PbS)

Sphalerite ((Zn, Cd)S)

Clausthalite (PbSe)

Chalcopyrite (CuFeS>)

Crandallite Group (Ca, Ba, Sr)Als (PO4). (OH)sH20
Monazite (REE, Th) PO4

Apatite (Cas (POa)s (F, OH))

Barite (BaSQy)

Rutile (TiO2)

Zircon (ZrSiO4)

Feldspars (Ca, Na, K, Al silicates)
Zeolites (Ca, Na, K, Al silicates)
Ankerite (Ca (Fe, Mg, Mn)(C0O3)2)
Micas (K, Fe, Mg, Ti, Al silicates)
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Element Modes of occurrence

Aluminum  Clays, feldspars, organic association, Al-oxides
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Arsenic Solid solution in pyrite, rare organic association
Barium Barite, crandallite, organic association

Bromine Organic association

Cadmium  Sphalerite, clay, pyrite

Chromium  Clays (especially illite), organic association, spinels

Copper Chalcopyrite, organic association, clays
Iron Pyrite, siderite, sulfates, oxides, organic association
Lead Galena, PbSe, clays, organic association (?)

Mercury Solid solution with pyrite, rare organic association
Nickel Mono-sulfides, pyrite, organic association, and clay
Rare earths Phosphates, some organic association

Uranium Organic association, zircon, phosphates

Vanadium  Clays, some organic association

Zinc Sphalerite
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Abstract

In this study the concentration and speciation of heavy metals in coal wastes around the
Mehmandost Coal Washing Plant were investigated. For this purpose, 4 reprehensive composite
samples of coal wastes were collected and analyzed by standard methods. After preparation of
the samples, the total concentration elements (Cr, As, Zn, Cu, Ni, Cd, Pb) and their mineralogy
were determined. A six-stage method according to Zheng’s was used to fractionate of metals in
coal wastes samples. The results showed that chromium, on average, had the highest
concentration (184.2 mg / kg) and arsenic showed the lowest concentration (11.6 mg / kg). The
concentration coefficient in the studied samples showed moderate enrichment regard to arsenic
and lead and low enrichment of copper and cadmium, nickel zinc and chromium. The results
of sequential extraction showed that the highest percentage of trace elements occurred in the
sulfide-bound phase and the lowest percentage of trace elements related to the exchangeable,
carbonate and organic matter fractions .According to X-ray diffraction analysis, the minerals
found in the coal wastes include quartz, illite, kaolinite and calcite, siderite, pyrite, gypsum and
chlorite. The calculated mobility factors for the studied heavy metals showed that zinc, copper,
nickel and lead had the highest mobility coefficient while chromium had the moderate mobility.
The results of risk assessment also showed that Pb, As, Cr, Cu posed low nearly 97.11%,
indicating repeatability and reliability of the obtained results.

Keywords: sequential extraction, mobility, coal, environmental
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