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Kobe Steel has developed a plasma melting system for the volume reduction and stabilization of solid
radioactive wastes such as concrete, insulation, filters, glass, sand etc. The main features of the system are

as follows.

1) Non-transfer air plasma torches: 1.3MW x 2
2) Treatment capacity: 2 tons/batch

3) Waste feed: 200 liter drums

4) Tapping method: furnace tilting

5) Molten slag cooling: in the system’s chambers

In this paper, an outline of the system and its first-run performance results are described.
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Fig. 1 Process flow of plasma and incineration furnace
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Fig. 2 Plasma arc generation method
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Photo 1 PT250 plasma torch used for JAERI melting furnace
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Table 1 Main specification of plasma melting furnace

Items

Specifications

Dimension of furnace
0 Outer diameter
O Outer height

Approx.dJ 3 000mm
Approx.Od 3 500mm

Material
0 Main shell
O Support

SS40000 Refractory lining
SS400

Water cooling
O Furnace bottom
0 Furnace roof and side wall

Non cooling
Cooled by water jacket

Others

O Waste drum feeder

0 Plasma torch

0 Plasma torch operating

O Molten slag sampling equipment
O Preheating burner

0 Furnace tilting

0 Tapping funnel

Drum pusher with air cylinder

PT250 non transfer type torch x 2

Ball joint/elevatord Three dimensional movingO
Motor driven remote operation

LPG burner

Hydraulic cylinder, Max. tilting angle 20 degrees
Casting iron

Slag
sampling

Tilting
center

Feed gate I

Drum feeder |
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Fig. 3 Schematic drawing of plasma furnace
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Photo 2 Material handling chamber( ex. secondary cooling chamber(

oo40000000000000O0O000O00O000
oobobooooooooooooooobooon 1.3Mw
ooooooo

OoOO0o0o00onoi1400A

OoOOOCOcOOOOOO 3400//min
coooocooboooooo
coooboocooobooooooooOooOooOooobooboOooon
cooo0O30000040000
50000000000

g1mooo
coooboboooboooooooooooooobooboooon
oo2200v/700000000000D000CCO0 200
ooobooooboooz2ob00oobooooobobooon
001000000000 200kgO0O00ODO0O0O0OOODO
oobobooooOOoOoHEPADOOODOOOODOOOO
oooooooo
ooobooooboooooobooooobooooboboooon
coooboodooboooooooooooooooooon
coobooooboooooooooooooooooon
cooboooobooooooooooooooooon
cooooooooooooogoo
cooboboooboooooooooooooooOooon
coobooo LpGUOOOOOOoOomOoOoooooon
cooboboooboooooooooooOooobooboOooon
colb00ooobooooooOoooOooOoOoOooobooboOoon
coboobooooooobOobOOobOobOoboon 150
coOooobOoooboooboooobooocbooooon
oooooooooog

1000

Plasma arc flame

003 0000000ooooooooooooooo
Photo 3 Plasma arc flamel view from drum feederd
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Photo 4 Plasma arc attachment at cathodel] front electroded

02 gooooooooooooooooo
Table 2 Standard waste composition for melting furnace

Weight of waste [0 kg/batch

Concrete Steel Ash Carbon |Miscellaneous| Total

1635 325 30 2 8 2000
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Fig. 4 Relation of plasma gas flow rate and voltage
[0 Plot was average value using measured datal]
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Photo 5 Furnace inside during meltingd view of furnace scopel]
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Photo 6 Tapping out the molten slag
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Photo 7 Solidified concrete waste
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