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Electric arc furnace (EAF) slag is a complex multi-phase
system comparable to natural rock mineralogy, which can be
used as a secondary raw material. To ensure the
environmental safety of EAF slags, regarding the mobility of
contaminants, it is necessary to understand the controlling
mechanisms for the leaching of heavy metals such as Cr and
V in this complex system.
Possible controlling mechanisms are the mineralogical
binding of contaminants in primary mineral phases, reincorporation of dissolved species into secondary mineral
phases precipitating at the surface, as well as the adsorption
of ions onto surface phases.
Therefore, a multi-component geochemical modelling
approach is followed using LeachXSTM and Orchestra, which
is combined and evaluated by mineralogical and chemical
analyses as well as by pH dependent leaching experiments.
Hypotheses of secondary mineral formation derived from
these models are evaluated via electron microprobe analyses
by comparing the slag surfaces before and after the leaching
experiment. Additionally, XANES measurements are
conducted on both fresh/not leached surfaces and leached
surfaces to determine a possible valence change of e.g.
Chromium in specific mineral phases caused by leaching.
The relationship between bulk and surface chemistry as
well as mineralogy on the one hand and the combination of
experimental data and hydrogeochemical models on the other
hand make it possible to postulate first hypotheses regarding
the influences and mechanisms on leaching of specific
contaminants from EAF slags.
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