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Plasma Vitrification of Incinerator

Ashes with Graphite as Electrode
Abstract
Municipal solid waste

incineration (MSWI) is a viable
strategy for treating the
waste that cannot be recycled. The
volume of the input is decreased by
90 % and energy can be recovered in
form of electricity and / or district
heat. The toxic emissions to air are
using state-of-the-art flue
gas cleaning systems. However, the
incineration process produces a
residue of bottom ash (25 wt% of the
waste), fly ash (2.5 %) and further
flue gas cleaning residues. Fly ash
and air pollution control (APC)
from MSWI plants are
hazardous waste because it contains
dioxins, furans and soluble heavy
metal compounds. Therefore fly ash
and APC residues require further
treatment or safe (underground)

residual

minimal

residues

storage. Bottom ash is less polluted
but the acceptance of the material for
reuse is still low. If on schedule, the
thirty-six MSWIs were constructed
till 2004, there would be one million
annually
included dioxins,
soluble salts and heavy metal
compounds might pollute the
underground water, soil and pose
hazardous impact to human and
environment. Plasma vitrification
consisting of a DC arc furnace is a
non-incineration thermal process
uses high temperature to
completely decompose and gasify
input waste (incinerator ashes,
hospital wastes) into very simple
molecules. The salts and part of
evaporated in the high
temperature environment and the
heavy metal oxides that are not
evaporated are incorporated in the
silicate-glassed. The slag fulfilled
the requirements of TCLP test and to
convert incinerator ashes into stable
glass ceramics. Highly stabilization
and immobilization would be reached.
This study focused on the treatment
of municipal solid waste by melting
process, and investigated the
effluence of melting process from
different basicity and additive. The
transformation and leaching of heavy
metals before and after melting
process analyzed to
determine the detoxifying quality of
molten ash.

The results of this study are
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summarized as follows: The
incineration ash from municipal solid
waste can be treated by the melting
process and is well detoxified under
1450 operating for 1.5 hours. The
ash started to melt when the range of
the basicity was between 0.240 and
1.75. The best ratio for melting is
ash : glass = 8 : 1; the volume and
weight reduction ratio are 65 % and
26.7 % respectively. It shows that the
melting process has the advantage of
high volume and weight reduction
rate. The heavy metal transformation
among metal phase was mainly Fe
and Cu, and Mg, Al, Ca and Si
predominate among slag phase. The
molten slag became smooth and hard
in surface structure, glass luster and
it had no apparent pore. The melting
material vitrified as the basicity was
lower than 1.24 and it contributed to
reduce heavy metal leaching. The
porosity of slag phase was between
0.18 % and 1.14 %, the water
adsorption was between 0.12 % and
0.78 %; the compressing strength is
higher than 600 km/cm2, even reach
760 kg/cm2. The water tolerant and
compress strength of the slag reach
15 % and 150 kg/cm2, corresponding
to the first grade brick standard. It is
thus feasible to recover the molten
ash as a recover resource.
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