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Characterization of coal mining waste materials and
identification of products formed during self-burning reveal:

—> The potential environmental impacts (emission of
volatile compounds; percolation and mobilization of
contaminants to surrounding soils and water systems)

Coal mining waste materials are a

= The enrichment of some trace elements (including
critical raw material)

promising alternative as a secondary

source of critical raw materials.

—>The production of carbon materials (graphitic
structures, graphene, carbon nanotubes)
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DOURO COALFIELD
NW OF PORTUGAL
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CC>100 Unusually enriched
CONCENTRATION ELEMENTS CONCENTRATION IN SAMPLES 10<CC<100  Significantly enriched
= 5<CC<10 Enriched
COEFFICIENTS (CC) ELEMENTS CONCENTRATION IN REFERENCE MATERIALS 5 <CC<E Slightly enriched

WCC - WORLD COALS COMPOSITION

BBS - BACKGROUND OF BLACKSHALES 0.5<CC<?2 Normal

CC<0.5 Depleted
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Concentration coefficients of trace elements in coal mining residues from Douro Coalfield relatively to WCC (world
coals composition) and to BBS (background of blackshales) and of coal from Douro Coalfield relatively to WCC.
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Graphene sheets and carbon nanotubes produced during self-burning of coal waste materials in Douro Coalfield
(Ribeiro et al., 2010, 2017)
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