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Oxygen
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Gasi- > Gus co /D l Fuel cell
re . - 7 . . 2 I
fication cleaning conversion

Biomass

Industrial fuel |
CO+H, »

Household fuel

Note) HRO : Heavy Residual Oil, City gas
MSW : Municipal Solid Waste

For coal liquefaction
Petroleum refining etc.

Power
eneratio

Transpotation fuel
Rocket/plane/car etc.

A
| Ammonia Synthesis |—>| Ammonia

| . . Chemical products
| Chemical Synthesis Methanol, Acetic acid

High temp. fuel cell
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_ Slurry Fuel
A=l Mixing
(Pyrolysis) Gasoline
- - =
Diesel
Upgrading
oH 3t Methanol
(Liquefaction) Turbine
— 0000 0
Medium Fuel Alcohol
Caloric Value
Synthesis
5 |' A §f Fuel Gas y Hydrogen
(Gasification) oy Engine Electricity
Caloric Value Power
Fuel Gas
Boiler
oA Heating
(Combustion) -
S Synthesis Ammonia
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Conversion
Technology
Pyrolysis
Liquefaction
Gasification
Combustion
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<E 1> 7bREE a7 SR e 4%
Status Suppliers Process Markets
ABB/Ebara |Gasification/Combustion/Melting|ASR, MPW
Fully commercial | Nippon Steel |Gasification/Melting MSW, ASR, MPW
Thermoselect [Pyrolysis/Gasification/Melting  |MSW, Industrial waste
Mitsui Pyrolysis/Combustion/Melting |MSW, ASR
Commercial Takuma  |Pyrolysis/Combustion/Melting |[MSW, ASR
Von Roll |Pyrolysis/Combustion/Melting |MSW, ASR
Krupp Uhde |Gasification/Melting MSW, ASR
Semi-commercial
PKA Pyrolysis/Gasification/Melting ~ [Mixed waste
Pilot Scale NKK Gasification/Melting MSW, MPW, ASR

) MSW : Municipal Solid Waste, MPW : Mixed Plastic Waste, ASR :

Auto Shredder Residue

Fuel Preparation Gasification Syngas Cleanup Syngas Uses
A AL
r N N ™
Blending Compression Entrained bed Venturi Gas cooling Absorber tower T
Screening Grinding Moving bed Cyclones COS hydrolysis  (amine or physical
Shredding Aqueous slurry Dry filteration solvents Combustion
Briquettes Preheating Hot gas filters Sulfur recovery Turbine
Crushing Pyrolysis Sulfuric acid plant /HRSG
‘Wastes . . . Synthesis Sulfur
> b Wastﬁ N W;\stz/'Fuel Ly Geiilﬁc:mon ) Plilnlculatle Ly Gas > Removal and Chemical
reparation eeding eactor emova Conditioning Recovery Production
T A Process
Oxygen |—> Sulfur or H,SO,
Support fuel Byproducts
(coal, heavy oil, pet N
coke, etc.) Flash gas
—» Support Slag —— | Residue
Fuel ) Handling Clarifier Solids Treatment
Water > Preparation < Discharge Residue
l or recycled > And
t
Dewatering glash vessel . water Slag
Byproduct sale ravity separ§t10n Han dling
Landfill Sour water stripper Incinerator
Brine concentrators Stack
¢ Incinerator Y,
HCI Production
To Disposal
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LIKE THE EARTH'S NATURAL PROCESSES,
CONVERTING WASTE INTO ENERGY AND NEW RESOURCES.

which follows the
d and synthesized

Purifie
synthe: izea gas

Composition
Example (Vol%)
H2 :35%
co :25%
€Oz : 35%

{Procass Water Treatment Device

Reusable Water
Mixed Salt
8 Metallic Hydrate
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Chemicals

CH;0H, H,, NH;

Waste
(C, H, Inorganics) Energy = Chemical
Gasification Syn gas
> Gas cleaning
Conversion reactor |™, CO,H,, N,
Air, O,, Steam ’ "‘.’
- Energy recovery

(O, N, H,0)
Inorganics
Slag

Engine/Turbine
Power & Heat

[29 6] 7F=3t g4 JHefe

Cleaned gases

Waste
(C, H, Inorganics) Energy = Heat CO;, H;0, N;
¢ Flue gas f
Combustion
CO;,, H,0, N,, NOx » Gas cleaning
Conversion reactor | ™, Inorganics '.~’
., PCDD/PCDF’s o ¢
Air (Excess) ] "\ .."‘
(O,N) * - Energy recovery




Incineration Gasification
A 2= ~ 1000C > 1300C
3 4g atmospheric high pressure(atmospheric)
3|4 e ash slag
g 7t air oxygen(air), steam
) C+0,=C0, C+H0=CO+H,
T H,+ 0,=H,0 C+C0,=2C0
A Th CO,, H,O CO, H,, CHs, CO,
7k Al Post scrubbing Intermediate scrubbing
ed =4 SO,, NO,, PCDD/PCDF’s H.S, HCN, NH3
Char ®Hg fast (with O,) slow (with H,O, COy,)
kA In excess Deficient
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