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treatment of contaminated soils is generally
conducted in-situ.  A description of both ex-situ and
in-situ vitrification processes follows.

2.1.5.1 Ex-Situ Vitrification

The ex-situ vitrification process is a thermal
treatment process that both oxidizes and vitrifies
wastes.  It can treat wastes in the form of solids or
as slurries.  Typically waste and fuel are mixed in a
pre-combustor before being transferred to a
combustion chamber.  Oxidation will take place in
the combustion chamber.  After the waste has been
oxidized the ash is transferred to a vitrification
chamber where it is mixed with glass making
ingredients to create glass materials.  In some
systems, wastes treated this way are reportedly
capable of passing the toxicity characteristic leaching
procedure (TCLP).

2.1.5.2 In-Situ Vitrification

In-situ vitrification earth-melting technology was
developed by Battelle Memorial Institute during the
1980s for DOE and is now commercially available
as Geosafe Corporation’s GeoMeltTM technology.
In-situ vitrification treats contaminated materials
where they presently exist.  This method is preferred
when it is necessary to avoid the risks associated
with excavation of the waste.  The vitrification
process can simultaneously treat wastes with high
concentrations of both organic and inorganic (e.g.,
heavy metal) contaminants.  Organic constituents are
thermally desorbed and then destroyed by thermal
decomposition (pyrolysis) within the oxygen-
depleted media being treated.  Nonvolatile
inorganics (metals) are typically incorporated into
the melt and the resulting vitrified product.  Such
incorporation occurs within the framework of the
glassy product itself, as opposed to simple
encapsulation (being surrounded) by the glass.  A
large volume reduction (25-50% for soils) occurs
due to elimination of void volume and vaporizable
materials during processing. This process works
best with treatment zones that are >10 feet in
thickness.

Schematic of high level waste melter used for
ex-situ vitrification.

In-situ vitrification hoods.


