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Biomass resources Supply svstems Conversion End products

Chemical
(transesterification)

ransportation fuels

Oil bearing plants iodiesel, bioethanol)

Harvesting,
Agricultural crops Physical chemical Solid fuels
and residues collection, (extraction) (wodd pellets, charcoal)
Woody biomass handling, Biochemical Heat
(fermentation) Electricity
Industrial and and storage

municipal waste Thermochemical

(gasification)

O

Next generation
biofuels and added
value chemicals

UN

Development of “new chemical industry”
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Biodiesel | Biodiesel Il Biomethanol —» DME, MTBE
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‘ ) Natural Gas
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\ / \ Hydrogen and

1st Generation: Synthesis gas ———>  chemicals

Qil, fat, sugars
(often food
competitive)

Next Generation:

Agro- , and forestry waste
(not food competitive)

(to sugars) \

v .

Bioethanol Biogas




Agricultural by-products:
a Key Biofuel Source

REGION WASTE CROP LIGNOCELLULOSE
BIOMASS

EUROPE 5.45 63

N. AMERICA 0.87 63

ASIA 30 261

AFRICA 5.3 E> 10.8

S. AMERICA 5 30

TOTAL

REPLACES 353 GL GASOLINE,

OR 32% WORLD-WIDE CONSUMPTION AS E85

Agricultural Wood residues Sorted municipal
residues solid waste

Cellulose 45 %
Ash 15 %

Lignin 10 %
Hemicellulose 9 %

Cellulose 38 %
47 Hemicellulose 32 %
Lignin 17 %
Other 13 %

Protein 3 %
Other 9 %

Extractives
5%

Other carbohydrates 9 4y |

TOTAL

291

Herbaceous
energy crops

Cellulose 45 %
Hemicellulose 30 ¢
i Lignin 15 %

{1/ || other 110 %

Pyrolysis of oil palm residues
in Malaysia



- About 2 Tons of CO2 are fixed per ton of biomass
- Cells can store sugars or lipids

- Microalgae can remove P, N compounds from water
- Tens times higher olil yield per Ha than oil crops
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Biodiesel production using lipases in China

ENI green diesel technology
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Lignocellulose from wood and woody waste (saw
dust, wood chips)

Agro-waste (bagasse, rice husk, sweet sorghum)
Oils from algae

Oily waste (waste cooking oil, fats, spent coffee,
coffee waste)

By-products of bio-based production (glycerol,
press cake, FFA, lignin residues, black liquor, ...)






Production Consumption !

0,2

0,0

Current production: 6,5 Mt
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