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Background



• In Japan, about 40 million tons of Municipal Solid 
Wastes (MSW) are incinerated each year.

• Among them, about 20 million tons MSW/year are 
used for power generation and totally about 
1000MW of electric power is produced from MSW.

• Most of Waste-to-Energy (WTE) plants are installed 
for large-scale MSW treatment exceeding 
200tons/day scale



• The major technologies used in WTE plants in Japan 
are stoker type mass burning of as received MSW, 
where final residues such as ash are landfilled.

• But shortage of landfilling area together with new 
regulations for dioxin emission control and 
detoxifying ash enforced in 2004 drove many 
municipalities to accept  relatively novel processes 
such as direct gasification and smelting and the ash-
melting combined with rotary kiln or fluidized bed 
gasification processes.



There were about 30 Japanese companies engaged in 
the development of gasification and ash melting 
systems, which can be divided into three main types:

1. The shaft types that melt the entire amount of 
wastes directly (JFE High Temperature Gasifying 
and Direct Melting Process) 

2. The fluidized bed types that gasify the wastes 
directly with slagging (EBARA Fluidized Bed 
Gasification and Ash-melting Process) 

3. The kiln types that gasify the wastes indirectly with 
slagging



• On the other hand, many municipalities started 
segregation and collection of plastic materials 
contained in MSW under the Japanese Containers 
and Packaging Recycling Law enacted in 1995.

• The segregated plastic materials are recycled by way 
of three methods: the material recycling, the 
chemical recycling and the solid fuel production.

• One of technologies in the category of the chemical 
recycling is the waste plastic liquefaction 
(TOSHIBA Waste Plastics Liquefaction Process).



JFE High Temperature Gasifying 
and Direct Melting Process
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Municipality/Owner Capacity x Line Input Waste Completio
n

① Kagamihara City, GIFU 192t/d（ 64t/d×3） MSW (incl. Bulky Wastes) 2003.03

② Amagi/Asakura/Mitsui Association, FUKUOKA 120t/d（ 60t/d×2） MSW (incl. Bulky Wastes) 2003.03

③ Hidaka-chubu Association, HOKKAIDO 38t/d（ 19t/d×2） MSW (incl. Bulky Wastes) 2003.02

④ Morioka/Shiwa Area Association, IWATE 160t/d（ 80t/d×2） MSW (incl. Bulky Wastes) 2003.03

⑤ Saiki Area Association, OITA 110t/d（ 55t/d×2） MSW (incl. Bulky Wastes) 2003.03

⑥ Fukuyama Recycle Power Corp., HIROSHIMA 314t/d（314t/d×1） RDF 2004.02

⑦ Ibaraki Environment Protection Foundation, 
IBARAKI

145t/d（72.5t/d×2） MSW and Industrial Waste (incl. Bottom 
Ash) 2006.03

⑧ Aki Area Association, KOCHI 80t/d（ 40t/d×2） MSW (incl. Bulky Wastes, Landfill-Wastes） 2006.03

⑨ Hamada Area Association, SHIMANE 98t/d（ 49t/d×2） MSW (incl. Bulky Wastes) 2006.11

⑩ Chikushino/Ogori/Motoyama Association, 
FUKUOKA

250t/d (125t/d×2) MSW (incl. Bulky Wastes, Disaster Wastes) 2008.03
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Mass balance
(Total MSW disposal was 49,348t)

Electric power balance 
(Including recycling center)
200kWh/MSW ton consumption 

Exhaust gas emission data

Result of slag measurement
(example)



EBARA Fluidized Bed Gasification 
and Ash-melting Process
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Pollution Control Measures in the Process Flow
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catalytic reactor.
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The de-Nox catalyst also efficiently decomposes dioxins. 

Properties of Treated Exhaust Gas 
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Municipal Waste

No. Customer Location Capacity Type Inst Electricity

-year kw

1 Joetsu Union Niigata 15.7t/24h TIFG Mar.2000 45 Nightsoil sludge

2 Sakata Clean Union Yamagata 196t/24h TIFG Mar.2002 1990

3 Kawaguchi City Saitama 420t/24h TIFG Nov.2002 12000

4 Ube City Yamaguchi 198t/24h TIFG Nov.2002 4100

5 Chuno Union Gifu 168t/24h TIFG Mar.2003 1980

6 Minami-Shinshu Union Nagano 93t/24h TIFG Mar.2003 800

7 Nagareyama City Chiba 207t/24h TIFG Feb.2004 3000

8 Chubu Clean Union Shiga 180t/24h TIFG Mar.2007 3000

9 Dalsung Korea 70t/24h TIFG Jun.2008 - (HEEC License)

10 Eunpyeong Korea 48t/24h TIFG Sep.2009 - (HEEC License)

11 Hwasung Korea 300t/24h TIFG Mar.2010 4400 (HEEC License)

12 Kurahama Clean Union Okinawa 309t/24h TIFG Mar.2010 6000

Industrial Waste
No. Customer Location Capacity Type Inst Electricity

-year kw

1 RER Aomori Renewable Energy Recycling Co.,Ltd. Aomori 450t/24h TIFG Nov-02 17800 Shredder dust, Sludge

2 Nikko Mikkaichi Recycling Co. Ltd. Toyama 63t/24h TIFG Jun-01 - Shredder dust, Waste plastic

3 Tokyo Waterfront Recycle Power Co., Ltd. Tokyo 550t/24h TIFG Aug-06 23000 Industrial waste



Kawaguchi Municipality



Tokyo Waterfront Recycle Power Co., Ltd.
(Plastic wastes and crushed/separated residue of construction wastes)



TOSHIBA Waste Plastics 
Liquefaction Process



• The quantity of plastic containers and wrapping 
among household waste plastic was 550,000t, of 
which 23% (130,000t) and 46% (250,000t) were 
reclaimed by material recycling operations and 
chemical recycling operations, respectively, under 
the Container and Packaging Recycling Law; the 
remaining 31% was incinerated or landfilled. 

• The breakdown of chemical recycling activities 
(250,000t) in 2006 were coke ovens (61%), 
gasification (22%), blast furnaces (15%), and 
liquefaction (2%).



Second Commercial Plant (Sapporo)
(2000, 40t/day, MSW, US$45 million)



Process Flow



Composition of municipal waste plastics



Actual Recycling Rate of the Plant in 2006



Properties of the reclaimed oil

Properties of the solid fuel

Properties of gas emitted from the off-gas fired furnace
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