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The arsenic content of cod beds varies a many scaes Examination of arsenic digtributions at
differing scdes dlows for the interpretation of geologic and geochemicd processes ranging from large,
regiond-scale (Goldhaber and others, 2001), to bed-scde (Bragg and others, 2001), to mine-scde A
broad examination of dl scdes is criticd to understanding the varigbility of arsenic within, and among,
coal beds and cod zones.

In the 1990's, the Kentucky Geological Survey (KGS) and the Center for Applied Energy Research
(CAER) dudied locd-scde variability in cod compostion and cod qudity (Eble and others, 1999;
Hower and others, 1994). They collected representative cod samples from the Middle Pennsylvanian
(Besthitt Formation of Kentucky) Fire Clay cod zone from 20 stes in an eight 7 Y2-minute quadrangle
area in Kentucky. The Fire Clay cod was analyzed because it is one of the top-producing cods in the
central Appaachian Basn cod region. The Fire Clay cod zone (Fig. 1) is extensve, covering over 5,500
m throughout eastern Kentucky, southen West Virginia, southwestern Virginia, and northern
Tennessee.
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Figure 1- Extent of the Fire Clay coal zone assessed by the LSGS. [ﬂ'%ﬂiC = 14 ppm, ar (Bragg and
others, 2001)]. Sources of coad with




low arsenic concentrations are especidly importat to power plants that use sdective cataytic reduction
(SCR) for nitrogen oxides control. Excessve arsenic in the flue gas stream can have deleterious effects
on SCR catayds.
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Figure 2. Stratigraphic column of the
Fire Clay coa sample.

Figure 3. Elemental map of pyrite. Fe=iron, S=sulfur, As=
arsenic. SEM= scannina electron microsconv. Scale bar=100

Massve, framboidd, cdl-filling, cdl-wal, and radiaing
morphologies of iron-aulfide (fig. 3) were observed. Arsenic
was detected in dl five morphologies, but it was extremdy
rare in al but the radiging Fe-aulfide forms. Examingtion of
Figure 4. Scanning electron microscopy image of the radiating forms with opticad light microscopy show that
aradiating As-bearing pyrite grain. Scale bar=1 the mgority are pyrite and the remainder are marcasite.
mieron Selected Fe-sulfide grains were dso analyzed by dectron




microprobe microscopy: arsenic concentrations within individua grains range from 0-3.5 wit

Because arsenic in the Fire Clay cod bed a this locdity is associated with Fe-sulfides that are, in
generd, larger than 150 nm, much of the arsenic should be removed from the cod during beneficiation.
However, some of the ddicate radiating pyrite forms may be susceptible to breskage aong inter-gran
boundaries. If this occurs, some of the arsenic will be incorporated in the clean cod product. In addition,
disposal of the coa or wash waste could present some concern because most of the arsenic-bearing Fe-
aulfides are porous, have a high surface area, and as solid solutions, have higher agueous solubility than
pure Fe- sulfides making them susceptible to oxidation and leaching.

Based on our observations, the occurrence of arsenic in the Fire Clay cod bed is highly variable.
Only one bench sample from a much larger suite of Fire Clay cod zone samples was highly enriched in
arsenic. At present, the control(s) on arsenic abundance in cod is not known. However, sporadic high
(>75ppm, wch) arsenic vaues are present in a variety of geographic and dratigraphic postions in the
eastern Kentucky coa field (Bragg and others, 1998), suggesting that the process(es) that introduced
arsenic into the coal beds was operative at larger than mine-scale.

In order to address the issue of geologic and geochemicd controls on arsenic in cod, the
USGS Energy Resource Team is curetly sudying mine-scae cod qudity variability with the KGS
CAER, and the Minerds Resource Team. The study is desgned to identify loca-scae (mine) effects to
characterize cod bed and regiond scaes for basn-scde modding. In addition, geochemicd deata,
especidly arsenic data, will provide base-line information needed to evauae the extent to which lae
Pdeozoic Alleghanian orogenic fluid-flow may be responsble for increased arsenic-contents in cods of
the Black Warrior Basin, Alabama. (Goldhaber and others 2001).
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