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The concept of the availability of metals from
natural materials, referred to as the geoavailability, is
defined as that portion of a chemical element’s or a
compound’s total content in an earth material that can
be liberated to the surficial or near-surface environ-
ment (or biosphere) through mechanical, chemical, or
biological processes. The geoavailability of a chemi-
cal element or a compound is related to the suscepti-
bility and availability of its resident mineral phase(s)
to alteration and weathering reactions [1]. Figure 1
illustrates the pathways from total metal content in an
earth materia to toxicity. Geoavailability is an im-
portant step along these pathways. We present exam-
ples of geoavailability using mine-waste material.
Detailed examination of the residence phase(s) of
metals in the mine-waste material is necessary to un-
derstand the geoavailability of metals in mine-waste
dumps. We use a combination of X-ray microanalysis
and chemical-extraction techniques to determine
metal residence phase(s) in the mine-waste materials.
This information, combined with bulk chemical analy-
sis and X-ray diffraction, can shed light on meta
geoavailability and subsequent mobility from mine-
waste material.
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Figure 1. Diagram illustrating the relationship be-
tween total metal content and bioavailability with
geoavailability.
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