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Melting Process of Ash from Municipal Incinerators by Plasma Arc Heating
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Synopsis :

The authors have developed a new process of the plasma heating method to reduce the
volume of ash discharged form municipal incinerators. This process also makes ash
harmless and recyclable and reduces its volume. Experiments with the pilot plant
clarifies the heat and material balance of this process, in which the melting capacity of
ash is 200kg/h and maximum power of plasma is 240kW. Ash was metamorphosed to
granulated or slow-cooling slag which was reduced to 1/3 in its volume with no toxic
problem. A new operation method was also developed to maintain at low concentration
the NOx in exhaust from plasma. Structural modification of the plasma torch to prevent

erosion of the electrode achieved remarkable prolongation of its life time.
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Synopsis:

The authors have developed a new process of the plasma
heating method to reduce the volume of ash discharged
from municipal incinerators. This process also makes
ash harmless and recyclable and reduces its velume. Experi-
ments with the pilot plant clarifies the heat and material
balance of this process, in which the melting capacity of ash
is 200 kg/h and maximum power of plasma is 240 kW. Ash
was metamorphosed to granulated or slow-cooling slag
which was reduced to 1/3 in its volume with no toxic
problem. A new operation method was also developed to
maintain at low concentration the NO, in exhaust from
plasma. Structual modification of the plasma torch to
prevent erosion of the electrode achieved remarkable pro-
lengation of its life time.
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Fig. 2 Schematic diagram of ash melting process
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Fig. 3 Change in temperature in the furnace with time
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Fig. 5 Analysis of exhaust gas

Table 1 Relationship between ash feeding rate and electrical
power consumption

Ash Feeding rate Electrical Power Consumption
(kg/h) (kW-h/t}
100 1500
150 1260
210 960
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Fig. 4 Heat balance {the case of 210 kg/h)
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Table 2 Results of leachate test of granulated slag {ppm}
T-Hg Cd Pb Cre* As CN PCB R-Hg Org. P
Mesured ND ND ND ND ND ND ND ND
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Fig. 6 Relationship between CO and NO, by numerical
calculation
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Fig. 7 Change in erosion of rear electrode with time
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Fig. 8 Influence of inside diameter of collimator on spin
velocity of plasma gas
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