Impact of Unburnt Hard Coal Particles in River and Marine Sediments:
Boon or Bane for Sediment Management?
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Introduction: Unburnt coal is one of the oldest and
most widespread anthropogenic contaminants in river
and marine sediments. Emission sources such as
mining [1], loading [2], spill accidents [3] and
naturally outcropping seams near water bodies [4]
can lead to significant amounts of hard coal particles
in sediments (Fig. 1). Timescales of significant
emissions vary from predominantly former times e.g.
in many European countries up to the present e.g. in
Vietnam [5].
It is known that hard coal particles act as a sink for
hydrophobic organic compounds (HOCs) in the
environment which is explained by strong sorption
with high capacity compared to other organic matter
[6, 7]. However, it is less known, that large amounts
of native HOCs, such as polycyclic aromatic
hydrocarbons (PAHs) can be present in hard coals up
to hundreds (in some cases up to thousands) of mg/kg
[8, 9], which can impact sediments. Whereas much is
known about physical effects of coal particles on
organisms, there are surprisingly few studies
focusing on chemical effects from HOC-rich coals on
organisms [10].
The aims of this study are to elucidate whether (1)
increased native PAH concentrations are present in
hard coal samples from large mining areas
worldwide, (2) PAH amounts and patterns
correspond to hard coal rank, (3) characteristic PAH
patterns exist in hard coals and (4) if they are
bioavailable.
Methods: For the analysis of PAHs in hard coal
samples from some large mining areas (i.e. China,
US, Australia, Indonesia, Poland, Germany, Ukraine,
Kazakhstan), we apply accelerated solvent extraction
using dichloromethane and toluene followed by
fractionation
by
liquid
chromatography.
Subsequently, fractions containing PAHs (~50
PAHs) are analyzed by GC-MS. Additional methods
for coal characterization will be applied. Several
methods to investigate bioavailability of PAHs from
hard coals are available [Ehlers & Loibner, 2006] and
a selection of two to three will be applied.
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Fig. 1: Emission sources of coal into the aquatic
environment [10].
Results: First results show that EPA-PAH
concentrations of coals from Australia, South Africa,
Poland, U.S., Indonesia and Germany range from
tens to few hundreds of mg/kg and total PAH
concentrations vary from ten and one thousand of
mg/kg. For the first time, Dibenzopyrenes are
detected in coals and concentrations up to 25 mg/kg
occur. PAHs of hard coals only correlate to according
rank, if the coals are characterized by a common
origin. Results of the current study will be presented.
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