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Technical Development for High Performancein Direct M elting Process for Municipal Solid Waste
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Abstract

The shaft-furnace direct melting process, which is one of the gasification-type melting systems for
municipal solid waste, is effective in prolonging the life of final disposal sites and reducing har mful
substances such as dioxins. Recently, however, the development of high performancein the direct melt-
ing process has become necessary to meet users' diver seand complex needs, such as prevention of global
warming, treatment of awider variety of waste, and the melting furnaces of larger sizes. Accordingly,
the authorstackled technical development for combustible injection and some improvement of the melt-
ing furnace, using a direct melting experimental plant and some commercial facilitiesin operation. Asa
result, the combustible injection through tuyeresis effective in reducing the coke consumption in the
direct melting furnace. The results also indicate that high-ash waste such as excavated waste can be
treated by adjusting the operating conditions of melting furnace and a 200t/d commercial melting fur-
nace has operated stably by optimizing the profile on alarge scale.
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Properties of combustibles

Plastic Dust

Chemical composition ¢ 856 345
%) H 14.3 1.0

(0] <0.1 6.3

Ash (%) O 55.9
Lower calorific value (MJ/kg) 44 12
Mean size (mm) 0.7 0.06
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Transition of height of coke bed at combustible injection
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Flow diagram of direct melting experimental plant
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Flow diagram of combustible dust injection system
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Operating results of combustible injection

. Plastic Dust
Conventional| jniection | injection
Coke consumption ratio (%) 5.0 3.2 3.0
Waste treatment rate (t/d) 20.0 21.8 21.9
Molten matter ratio (kg/t-waste) 127 125 155
Molten matter temperature (O ) 1596 1491 1500
Lower calorific value of MSW*
(Mkg) 9.2 8.3 7.0

*MSW : Municipal solid waste
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Coke consumption ratio (%)

goooboboboboobooooooo
Effect of coke consumption ratio on molten matter temperature
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Effect of coke consumption ratio on Pb concentration in slag
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Dioxins concentration in exhaust gas
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Waste mixed with MSW in commercial plants
Waste Facility Start-up
Sludge lizuka city, Fukuoka Pref. 1998.4
Sludge Kochi west union, Kochi Pref. 2002.12
Sludge Tajimi city, Gifu Pref. 2003.4
Incineraton residue Kazusa Clean System Co., Ltd., 2002.4
Chiba Pref.
Incineration residue | Toyokawa-hoi union, Aichi Pref. | 2003.4
Sludgeand Akita city, Akita Pref. 2002.4
incineration residue
Excavated waste Kameyama city, Mie Pref. 2000.4
Excavated waste Makimachi union, Niigata Pref. 2002.4
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Waste disposal flow of old facility —Yoroigata Waste Disposal Plant

Waste treatment flow of new facility — Yoroigata Clean Center
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Waste disposing process flow compared between old and new facilities

Joooooooooooo
Properties of excavated waste

Point A Point B Point C
0 3m depth | O 3m depth | O 3m depth
Moisture 22.0 20.4 215
Combustible (%) 40.7 10.6 224
Ash 37.3 68.9 56.1
Lower calorific value | (MJ/kg) 13.9 1.1 4.7
Specific gravity (t/m®) 0.64 1.27 0.92
MSW
Loading &
Conveying

Landfill site

Landfilling

"OEOO'

200mm over size

4

Dump truck
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Flow diagram of treating excavated waste
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Effect of prolonging the life of final landfill site
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Cross sectional waste treatment rate in the shaft
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Outline of Akita Total Environment Center Facility

Processing

capacity 400 t/d (200 t/d x 2 furnaces)

Furnace type Shaft furnace type gasification and melting furnace

Power generation
facilities

Designed power capacity : 8,500 kw
Steam condition : 40000 , 4MPa

(1) Domestic waste

(2) Residue from the recycle facility

(3) Sludge from sewage and human waste
(4) Residue from bulky waste

(5) Incineration residue from stoker furnace

Treated waste
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Material balance in fiscal 2002

Weight Rate to total
t) throughput (%)

Waste 111,169 88.2
Total Incineration residue 3,816 3.1
throughput Sludge 11,002 8.7

Total 125,987 100.0

Slag 13,698 11.0
Metal 2,212 1.8
Detoxification ash 3,553 2.8
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