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Slagging treatment of MSW incineration ash by plasma system
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ABSTRACT

A plasma melting system to vitrify fly ash from MSW(Municipal Solid Waste)
incinerator has been operated in SHI(Samsung Heavy Industries) since 1996. Waste
feeding rate was 200kg/hr. with maximum working power of 500kW. Because of high
melting temperature of fly ash, bottom ash was used as an additive to decrease melting
temperature. Data analysis for discharged slag shows volume reduction up to 30% and
no leaching of heavy metals such as Pb, Cd, Cr which were an obstacle for landfill and
recycle. Atmospheric pollution gas like nitrogen oxides, carbon monoxide, and
PCDD/PCDF were restrained below the regulatory limit.
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Fig. 1. Flow diagram of 500kW plasma pilot plant.
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Table 1. Composition of incineration ash.

g5 Ca0| Si02 | AIOs | MgQO | T-Fe| Na:O.| KoO] C S03 | T-CI
Bottom ash | 13 | 38 9 4 7 B 1 10 0.5 1
Fly ash 35 11 4 7 2 6 4 0.01 5 10

3= Zn | Cu | Hg | C4 | Pb | Cr6+ | As | Dioxine(ng TEQ/g)
Bottom ash | 0.3 | 0.2 ]0.0001/0.0005/ 0.1 0.03 | 0.01 0.024

Fly ash 0.1 1005[0001]/0005] 06 | 005 |0.05 0.446
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Table 2. Composition of slag.

A5 wt% A& wt% AR wt% |AE wt%
CaO 29 Total Fe 10 AlQO3 15 MgO 3
Si0- 24 Na:20O 11 K0 4 Ca0/Si0: 11.2

Table 3. Heavy metal elusion test of slag.

Element | Spec. (ppm) | Result (ppm) | Element Spec. (ppm) | Result (ppm)
Pb < 3 N.D. Hg < 0.005 N.D.
| Cu =< 3 N.D. Cd < 0.3 N.D.
| As | <15 N.D. cr” <15 N.D.
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Table 4. Emission Distribution of Dioxine and Furan Isomer

PCDDs/Fs g | Quantity | Quantity PCDDs/Fs | TEF | QUantity) Quantity

(pg) (rg TEQ) (rg) |(pg TEQ)
23.78TCDD | 10 | ND ND 12.3,718PeCDF_|005] 715 | 36
12,3,7,8PeCDD | 05 | 203 10.2 2,3,4,7,8-PeCDF | 05 | 1559 | 780
123478HxCDD | 0.1 | TR TR | 123478 HxCDF | 0.1 | 4602 | 460
12.3,6,1,8HxCDD | 01 | 372 37 1,2,3,6,1,8-HxCDF | 0.1 | 2584 | 258
123,7.89-HxCDD | 01 | 298 3.0 1,2,3.7,8,9-HxCDF | 0.1 | 3935 | 396
1,2,3,4,6,7,8-HpCDD | 0.01 | 2014 2.0 2,3,4,6,7,8-HxCDF | 0.1 58.2 5.8
OCDD 0.001] 4108 04 |12,34678HpCDF|001] 2272 | 227
23,78 TCDF | 01 | 9769 977 |1,2,3,4,7,89-HpCDF| 0.01| 538 | 54
OCDF 0.001] 42226 42 Total 10106.7| 348.1

* ND means not detected

* TR means trace which too small to quantify, but qualifiable
* Quantity (pq TEQ) = Quantity(pg) x TEF ‘
* Quantity (pq TEQ)/sampling volume = 0.085 ng TEQ/Nm®
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