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Plasma Melting Technology of PCB Contaminated Wastes
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Abstract

Plasma M elting Technology, asthe thermal destruction method of PCBs (polychlorinated biphenyl)
that are highly toxic and chemically stable, enables an effective melting of containers containing PCB
contaminated wastes at one time by using plasma arc and molten slag bath in the plasma melting fur-
nace with plasma heat source.Two sorts of verification test were executed; one was a mixed treatment
test, mixing PCB contaminated wastes based on the aver age components of PCB contaminated wastes
stockpilein Japan, and the other was a test treating waste without mixing. Theseresults offered a stable
operation and dischar ge of homogeneous slag to berecyclable. And furthermore, the contents of Dioxins
and PCBsin the dag, fly ash and flue gas from plasma melting fur nace wer e substantially lessthan the
Japanese regulations.Plasma Melting Technology is proved not only offerring treatment method for
various PCB contaminated wastes but also minimize the PCB contamination on environment and filed
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workers.
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Quantity of PCB contaminated wastes in stockpile and use

In stockpile In use
[1] High voltage transformers 16 496 1689
[2] High voltage condensers 220 345 30 502
[3] Low voltage transformers 30412 616
[4] Low voltage condensers 1146 383 17 510
[5] Pole mounted transformers 1713291 1967 000
[6] Ballasts 4170839 868 256
[7] PCB 12 955 ton 55 kg
[8] Oil contained PCB 142 261 ton 3kg
[9] Copy papers 679 ton ]
[10] Cloth wastes 215ton O
[11] Sludge 17 698 ton O
[12] others 199 873 42 067
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Plasma Torch

Molten Slag
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Schematic illustration of plasma melting furnace
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Melting state in the plasma melting furnace
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Overview of test plant
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Kind and weight of wastes of mixed test

(kg)

RUN1 | RUN2 | RUN3 | RUN4 | RUNS5
Ballasts 96 96 96 96 96
Copy papers 45 4.3 4.3 4.4 4.3
Cloth wastes 1.3 1.3 1.3 1.3 1.3
Sludge 116 116 116 116 116
Concreat block 67 68 68 64 65
Plastic pelets 29 29 29 2.9 29
Pail cans 32 32 32 32 32
Total 319 320 320 317 318

0300000oo0ooopCcBOOOOOOOOOOO
Kind and weight of wastes of non-mixed test

(kg)
RUN1 | RUN2 | RUN3 | RUN4
Ballasts 315
Copy papers 140
Sludge 208
Cloth wastes 130
Pail cans 18 56 52 52
Total 333 196 260 182
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Ballasts containing PCB
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Copy paper containing PCB
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Sludge containing PCB
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Cloth wastes containing PCB
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Chart of molten slag temperature, gas volume and furnace pressure
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Balance of PCB decomposition of mixed test

RUN 1 RUN 2 RUN 3 RUN 4 RUN 5
Input PCB Amount kg/8h 319 320 320 317 318
wastes | PCB concentration % 13 1.3 13 1.3 1.3
Output Slag Amount kg/h 30.25 27.75 29.75 39.25 285
PCB concentration mag/kg 0.000027 0.000023 0.000025 0.00019 0.0000072
No. 1 blast furnace Amount kg/h 9.68 8.32 9.13 7.50 7.34
dust | PCB concentration | mg/kg 0.00016 0.000044 0.0000043 0.00019 0.0000049
No. 2 blast furnace Amount kg/h 11.41 8.88 9.68 8.13 7.49
dust | PCB concentration | mg/kg | 0.000069 0.000049 0.000017 0.00020 N.D.
Catalyst | Volume of dry gas m3N/h 1790 1860 1790 1780 1820
tower gas | PCB concentration |p g/m°N 0.0051 0.0038 0.0016 0.019 0.0016
PCB decomposition % | 99.999998 | 99.999998 | 99.999999 | 99.999991 | 99.999999

"1 N.D.: not detected
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Balance of decomposition of non-mixed test

RUN 1 RUN 2 RUN 3 RUN 4
Ballasts Copy papers Sludge Cloth wastes
Input PCB Amount kg/8h 333 196 260 182
wastes | PCB concentration % 15 0.65 27 21
Output Slag Amount kg/h 63 55 5.8 3.8
PCB concentration mag/kg N.D." 0.0000028 0.000017 0.0000092
No. 1 blast furnace Amount kg/h 5.7 6.1 55 7.5
dust| PCB concentration mg/kg 0.00089 0.0071 0.00074 0.0025
No. 2 blast furnace Amount kg/h 5.2 6.2 5.3 5.8
dust| PCB concentration | mg/kg 0.00018 0.00095 0.0013 0.0082
Catalyst| Volume of dry gas m3N/h 1450 1640 1620 1700
tower gas| PCB concentration |y g/m®N 0.019 0.023 0.012 0.024
PCB decomposition % | 99.9999944 | 99.999945 | 99.9999965 | 99.9999978
" N.D.: not detected
goooooooooooooo
DXNs concentration of mixed test
RUN 1 RUN 2 RUN 3 RUN 4 RUN 5
Slag ng-TEQ/g | 0 0 0 0.00000071 | O
No. 1 blast furnace dust ng-TEQ/g | 0.000031 0.00000018 | O 0.0000011 0
No. 2 blast furnace dust ng-TEQ/g | 0.00000020 | 0.00000016 | O 0.00000079 | O
Catalyst tower gas ng-TEQ/m®N | 0.00029 0.0000061 0.0000056 | 0.0046 0.0000043
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DXNs concentration of non-mixed test
RUN 1 RUN 2 RUN 3 RUN 4
Ballasts Copy papers Sludge Cloth wastes
Slag ng-TEQ/g 0 0 0 0
No. 1 blast furnace dust ng-TEQ/g 0.0036 0.0038 0.10 0.068
No. 2 blast furnace dust ng-TEQ/g 0.0019 0.00000072 0.016 0.093
Catalyst tower gas ng-TEQ/m°N 0.041 0.044 0.00023 0.068
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Crashed slag after cooled by air
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