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The Study of Plasma Torch for Solid Waste Treatment
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Abstract

A solid-state high power torch with inter-electrode insert (IEI) was developed to treat solid waste (for example, incinerated
ash), and it's operation characteristics were obtained in the plasma facility test for waste treatment. According to torch test from
this study, at the non-transferred mode voltage is increased by gas volume proportionally, and at the transferred mode it is not
affected by gas volume. But distance between torch-end and bottom of reactor, slag composition and volume of molten slag are
affected to voltage change. Especially arc voltage is sustained stable at the range of 10% of total Fe in slag. In addition, Electrical
conductivity is 0.05~0.25 Q'cm, torch efficiency is 75~85% and Erosion rate is 2x10~6x10® kgs.
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Fig. 2. Schematic drawing of connection of electric circuit.
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Photo 1. Plasma torch.
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Fig. 3. Voltage-current characteristics of plasma torch of
actual proof plasma system.
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Fig. 4. Dependency of plasma arc voltage on the air gas
flowrate.
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Fig. 5. Relationship between slag composition and torch arc voltage. (a) Arc voltage vs. weight % of total Fe, (b) Arc voltage
vs. weight % of MgO, (c) Arc voltage vs. weight % of CaO, (d) Arc voltage vs. electrical conductivity.
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