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Melting Characteristics of a Plasma Torch Melter according
to the Waste Feeding Method
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Abstract

By using a batch type plasma torch melting system, continuous feeding and melting tests
of non-combustible waste were executed. Using the results, the establishment of a heat
transfer model and its verification were executed; the characteristics of the molten slag,
exhaust gas, fly dust, volatilization of Cs, and leaching of slag were analyzed.

In order to establish the heat transfer mode, the followings were considered; the electrical
energy supplied to the plasma torch, the absorbed energy to the plasma torch for generating
the plasma gas, the absorbed energy to the cooling water of the plasma torch, the energy
supplied to the melter from the plasma gas by radiant heat, the energy loss through the
exhaust gas, the waste melting energy, and the heating energy of an inner crucible and the
melter. The concrete and soil were melted for the verification of the model. The waste was

fed through waste feeder by the amount of 0.5kg or 1lkg that was calculated by using the



model. The experiment for the verification resulted in that the model was fitted well until the
melter was heated sufficiently.

If the electrical energy of 128kW were supplied to the plasma torch, energy balance of the
plasma melting system was calculated with the model: the absorbed energy to the plasma
torch for generating the plasma gas (27kW), the absorbed energy to the cooling water of the
plasma torch (0~36kW), the energy loss through the exhaust gas (5~8kW), the waste
melting energy (14kW), and the heating energy of an inner crucible and the melter (82~
43KkW).
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