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Presentation outline 

Introduction to next generation biofuels 

 

Some sustainability aspects (opportunities & risks) 

 

Brief on ICS UNIDO program and activities 

 

Selected research programs (including ICS-UNIDO) 

 



Why biofuels and bio-based chemicals? 

ü Fossil fuel depletion  

ü Diversification of feedstocks (energy security) 

ü Kyoto Protocol (bio-feedstocks can be CO2 neutral) 

      /transition to low carbon economy/ Cop1nhagen, EU 20-20 

üStimulation of new green chemical industry development 

ü Valorization of waste biomass 

ü Integrated development of agriculture and industry  

ü Improvement of social economic conditions,  

 especially in Developing Countries 



Biofuels Generations 

Nature (2008), p. 891 



How? Processes and feedstocks 
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What? High Value Chemicals 
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Yearly world production 
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mainly produced from oil 
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How? From agricultural waste: 
Abundant feedstock for future processes 

Pyrolysis of oil palm residues 

 in Malaysia 



How? Algae biomass: 
future feedstock for known processes 

- 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 oil yield per Ha than oil crops 



Background 

Biofuel sustainability 

Environment

Social welfare / societyEconomics

Biomass production 

and provision 
(e.g. land availability, crop 

cultivation and harvesting, 

logistics)

Biomass conversion to 

second generation 

biofuels 
(e.g. feedstocks and demand, by-

products, state of technology and 

R&D, plant capacity)

Biofuels distribution 

and use
(e.g. infrastructure)



Next generation biofuels 
Overview 

HVO Bioethanol BTL (FT fuels) DME Biomethane / 
Bio-SNG

Biomethane / 
Biogas

A: concept / laboratory Ÿ, pilot ŸŸ, demonstrated ŸŸŸ, commercial ŸŸŸŸ // B: less promising +, very promising ++++ // C, D: rough values for typical feedstocks and plant capacities under EU 

conditions // E: ï theoretical values according to current state of development // F ï examples // ar ï as received free plant gate // HVO: Hydrogenated vegetable oil // BtL: Biomass to Liquid // SNG: Synthetic 

Natural Gas

© DBFZ, 2009; Without entitlement of completeness.

State of technology
A
 

current 
in 2020

Technical effort
B
 

(system complexity)

Feedstock demand
C
 

for exp. plant capacity
[1,000 tar/a]

Exp. overall efficiency 
biofuel production

E

[%]

Publicity
Technology / 
concept provider

F

ŸŸŸ
ŸŸŸŸ

ŸŸ
ŸŸŸ

ŸŸ
ŸŸŸ

ŸŸŸ(Ÿ)
ŸŸŸŸ

ŸŸ
ŸŸŸ(Ÿ)

ŸŸŸ(Ÿ)
ŸŸŸŸ

++ + ++ ++++++++++

75 to 915 (straw)

60 to 735 (misc)
650 to 2,500 
(wood / willow)

570 to 1,500 
(wood / willow)

43 to 130 (maize sil.)

60 to 190 (biowaste)
85 to 600 
(wood /willow)

300 (rape seeds) to 
4,400 (palm, fresh 
bunches)

45 to 50 40 to 45 55 to 60 45 to 8560 to 65
20 (soya) to 
60 (palm)

very public, esp. in 
US, EU, LA

promoted by 
companies like 
IOGEN, 
ABENGOA, 
POET, COSAN

very public, esp. in D 

well promoted as 
Sunfuel by 
CHOREN, SHELL, 
VW, DAIMLER, 
TOTAL (pilot /demo 
plant, planned large-
scale plant in D)

public, esp. in S

pushed by 
CHEMREC based 
on black liquor in 
pilot plant in S, 
promotion also by 
VOLVO

increasing publicity 
(many plants, e.g. 
in S, D, CH, NL)

primarily SME, 
increasing interest 
for companies like 
E.ON

increasing publicity
(pilot plant in A, 
planned plants in S, 
D, NL)

primarily SME, 
increasing interest 
for companies like 
E.ON

public 

promoted as 
NExBTL by 
NesteOil (plant in 
FL, planned for 
SGP), promotion 
also by companies 
like BP

Typical exp. plant 
capacity
[MWbiofuel]

15 to 185 > 130 to 500 > 130 to 340 5 to 1520 to 170150 to > 800

Theoretical land 
demand for feedstock

D

[1,000 ha/a], examples
20 to 460 (straw)

25 to 280 
(wood / willow)

20 to 170 
(wood / willow)

0.3 to 1.0 
(maize silage)

3.0 to 70
(wood /willow)

145 to 500 
(rape seeds) 



Environmental assessment  
Global warming potential 
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Inbicon Biomass Refinery  

2009 ï 100 MT/day  


