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Thermo-
chemical

Steam explosion
Cooking
Torrefaction
Acid saccharification
Hydrothermal pretreatment

Bio-chemical

Enzymatic hydrolysis
Enzymatic saccharification
Retting

Physical
Pulverization

Thermo-
chemical

Direct combustion
Co-firing
High temperature gasification
Flash pyrolysis
Carbonization
Supercritical water gasification
Direct liquefaction
Hydrothermal carbonization
Biodiesel production

Bio-chemical

Methane fermentation
Ethanol fermentation
ABE fermentation
Hydrogen fermentation
Microbial fuel cell

Physical

Pelletization

Thermo-
chemical

Kraft pulping

Gasification for plastic production
Carbonization for terra preta
Hydrothermal separation

Bio-chemical

Compost production
Lactic acid fermentation
Feedstock production
Ferme. for useful products

Physical

Lumber production
Biomass extraction

Particleboard production

Ferm. for useful products





SCWG

20 kg   (400 MJ)
80 kg   (0 MJ)

400 MJ
280 MJ

600 , 25 MPa

400 MJ
0 MJ

400 MJ
280 MJ







21,000 PJ

Forest leftover

Sawmill residue

Rice straw

Rice husk

Feedlot manure

Demolition waste
Food waste

Garbage

Waste paper

Night soil
Sewage sludge

Food industry waste Unused wood and bamboo

Waste food oil

Total: 26.0 Tg

26 Tg-C9.02 Tg-C

7.16 Tg-C
0.25 Tg-C



Thermo-
chemical

Direct combustion
Co-firing
High temperature gasification
Flash pyrolysis
Carbonization
Supercritical water gasification
Direct liquefaction
Hydorthermal carbonization

Bio-chemical ABE fermentation
Hydrogen fermentation

Physical

Pelletization

Methane fermentation  
Ethanol fermentation  

Biodiesel production
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