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Bio4Energy

Grant application in Strategic Research Area
of strengthening the international

competitiveness of Sweden in the Energy

sector

Energy Combinesesearch on alternatives to
fossil fuels, environmentally sound and
climatically sound production of biomass for
raw material and biofuels, including industrial

biotechnology
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Outcome

| frédm seed to advanced fuels and chemig€alsNB & S
environment In the field of eesustainable utilization of
energy from biomass.

A multi-campus and interdisciplinary research programimr
where the universities, R&D companies and industrial
partners are integrated.

A international level programme where the use of the
research infrastructure will significantly improve the
educational qualityfor the students in the programme.
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Bio4dEnergy T Industrial partners
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Outcome

Establish amternationally leading biorefinery R&D
clusterand North Sweden as an international hub of
forest and lignocellulosic biorefinery research.

Provide research results leadingrtew industrial
technologythat significantlystrengthens the
competitivenes®of the Swedish foregbased industry
and beyond.

Significantly contribute towards makiriyveden largely
iIndependent of imported oids a result of largscale
production of synthetic fuels from the forest as well as
significantly improving the energy supply from
biomasses.

Eliminate waste streamand convert them into high
valueadded compounds



New eco sustainable technology
to break the dependency of oll
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Large scale biorefinery production
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The Initiatives include all tools needed to
achieve environmentally sound
biorefineries.
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Platforms

Bio4Energy consists of seven research
platforms, each with a own strong
research profile.

Together they will cover a complete
system with all tools needed to achieve
environmentally and climatically sound
energy biorefineries based on ndénod

biomass



Bio4dEnergy

Biofuels,
dGreenoPower,
District Heating,

Green
Chemicals,
Pulp and Paper

Platform
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MKr
Feedstock
SLU
Umu
Innventia
Pretreatment
LTU*

SLU
Umu
Biochemical
LTU
Umu
Thermochemical
LTU/ETC
umu
Catalysis
LTU
Umu
Process Integration
LTU*
Environment
LTU
SLU
Umu
Administration
Strategisk Pott
LTU
SLU
Umu
Innventia
Summa
LTU
SLU
Umu
Innventia
Tenure Track
LTU
SLU
Umu

2010 2011 2012 2013 2014
3,24 6,60 10,70 10,70 10,70
1,64 3,33 54 5,4 54
0,55 1,11 1,8 1,8 1,8
1,06 2,16 3,5 3,5 3,5
1,49 3,04 4,93 4,93 4,93
0,68 1,37 2,23 2,23 2,23
0,55 1,11 1,8 1,8 1,8
0,27 0,55 0,9 0,9 0,9
2,18 4,43 7,18 7,18 7,18
1,09 2,21 3,59 3,59 3,59
1,09 2,21 3,59 3,59 3,59
2,18 4,43 7,18 7,18 7,18
1,09 2,21 3,59 3,59 3,59
1,09 2,21 3,59 3,59 3,59
2,18 4,43 7,18 7,18 7,18
1,09 2,21 3,59 3,59 3,59
1,09 2,21 3,59 3,59 3,59
0,70 1,42 2,3 2,3 2,3
0,70 1,42 2,3 2,3 2,3
1,37 2,79 4,53 4,53 4,53
0,27 0,55 0,9 0,9 0,9
0,27 0,55 0,9 0,9 0,9
0,83 1,68 2,73 2,73 2,73
1,50 1,50 1,50 1,50 1,50
1,36 2,77 4,50 4,50 4,50
0,50 1,02 1,66 1,66 1,66
0,25 0,51 0,83 0,83 0,83
0,50 1,02 1,66 1,66 1,66
0,11 0,22 0,36 0,36 0,36
16,2 31,4 50 50 50
5,96 11,56 18,40 18,40 18,40
2,98 5,78 9,20 9,20 9,20
5,96 11,56 18,40 18,40 18,40
1,30 2,51 4,00 4,00 4,00
0,73 14 2,24 2,24 2,24

Economy



Feedstock platform

A Increased quantity and quality
of plant biomass.

A Develop efficient processes fories ~'
P ‘u*

conversion of biomass to *.*t,
aluable pgoducts and energy

Ay

Forest growth T a northern resource
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Better trees

At Umea Plant Science Centre, plant biologists utilize
biotechno -logical tools to improve tree biomass and wood

properties.
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Pretreatment platform

ce power, hee

‘and higher

Leading téchnologies provide well -defined, fractionated
biomass for further upgrading.
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Maximally prepared biomass

Results in improved logistics, storage,handling and further
processing to green fuels and chemicals.
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Maximally prepared biomass

Initial torrefaction, roasting, of biomass facilitates all further
refinement
’ I

g
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Thermochemical p‘I\atform

To develop a complete set of experimentally

validated sub-models that can be combined in .
different ways to predict all technologically

Important processes for thermal\:onversion of
biomass, including reactions W|th containment
materials. /

/

Development of thermal technologies based on
gasification and combustion.
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From trees to products

Black liquor is a byproduct in the pulp process.

It can be transformed into renewable fuels, biobased materials or
electricity.
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