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Enabling sustainable biofuels production in Norway

Bio4Fuels aims to contribute to the reduction of emissions from the Norwegian transport sector through
coordinated research efforts to establish the basis for sustainahltes to advanced biofuels.
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FROM THEHAIROF THE BOARBIDCOENTRE LEADER

The establishment of a centre for researct
and innovation related to biofuels is a
milestone with respect to Norway's
ambitions of achieving progress with
respect to reduction of emissions within th
transport sector. As a chair and member ¢
the board, wehave a strong responsibility
to ensure that this unique consortium of
stakeholders and research partners pool
their efforts towards concrete
achievements within research towards
sustainable approaches for advanced
biofuel production in Norway. We are also
privileged to have a number of technology
providers from outside of Norway involvec
in the Centre; this gives the Centre acces:
to the leading industrial perspectives withi
Europe.

In addition to being chair, | also represent
the interests of UMOE and weave a strong
focus on renewable energy, both nationall
and internationally. Our experience shows
that there are clear challenges with respe
to achieving an economic basis for
producing biofuelg, so Bio4Fuels centre's
activities should be targeted toavds
innovations that can be capitalised on by
the stakeholders, in addition to establishin
a strong network of world class research
groups.

Hans Aasnees,
Chair of the Board

The realization of Bio4Fuels FME Centre |
the result of a lot of the hard worky many
of those representing the key research
partners and of the encouraging interest,
support and feedback of the stakeholders
After almost one year of operation, we are
even more aware of the challenges and
opportunities that the Centre faces on
behdf of the Scientists and the
Stakeholders linked to Bio4Fuels. This is
both in terms of the need to make availabl
innovations that can address society's
needs for alternative solutions for biofuels
as part of the transport sector energy mix,
as well as hang considered basis for man
of the questions that arise in this rapidly
evolving sector. As scientists in the Centre
we have high ambitions to make our mark
delivering on the goals of science and
innovation, as well as considering the
alternative chotes of valuechains that best
fit the Norwegian and Nordic context for
the production of Biofuels.

Duncan Akporiaye
Centre leader
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SUMMARY

The ambition of the BiodFueERMECentre is to reduce the impact of climate gas emissions from the
transport sector through sustainable and economic production of Bioffrels low-grade fractions of
wood from the forest and waste from agriculture

There are four main routes identified f&o4Fuels:

1 Breaking down the biomass to separate out the sugars in then&ss for use in fermentation to
produce "Bioethanol". This can be blended up to certain levels into existing fuels.

1 Fermentation of the biomass in the absence of oxygen to produce a "Biogas". This Biogas can be
upgraded to methane, liquified or convertéo Hydrogen for use as fuels in transport.

1 Treatment of the biomass at higher temperatures in the absence of oxygen to produce a liquid "Biooil",
which is then upgraded to a substitute Biofuel.

1 Treatment of the biomass at higher temperatures to converatgas, followed by upgrading of the
gas to a substitute Biofuel.

In addition to the main routes from Biomass to Biofuels, it is also important to convert side streams and
biproducts from the processes to products of higher value than fuels. This dampbetant to help the

overall economics of the commercial process. The main issues being addressed for viable commercial
production of Biofuels from Biomass are related to the economics and sustainability of the processes. The
research activities in the ®Fuels Centre address these central issues through:

1 Improving the technologies and economics of processes for converting Biomass to Biofuel

1 Investigating the sustainability and impact of large scale use of low grade Biomass for Biofuels
production,

1 Evaluating and designing the process concepts and testing the quality of the Biofuels for existing
engines.

In the first period of the operation of the Centre, a successful#fickieeting was arranged in February,

with an international guest list of dustrial presenters from all over Europe and the US. This provided
industrial perspective of the state of the art for technology along the whole value chain. Using the kick

off as a platform, the Centre has now established a highly competent board, wlitistiy as majority
stakeholders, making use of the wide experience of Hans Aasnaes of UMOE as the Chairperson. The Centre
has also established an International Advisory Group with representatives from key research sectors from
Finland, United Kingdom and ltkd States. Bio4Fuels organised the first annual "Bio4Fuels" days meeting,
with an excursion to visit the production of Paper (Norske Skog AS) and Biogass (Biokraft AS) at Skogn
near Trondheim.The research partners have been active in disseminationydimgy with respect to
newspaper media and have been successful in getting funding for the second phase of the NorBioLab Il
infrastructure platform as coordinated by RISE PFI.
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Hans Aasnaes UMOE AS Chair
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Olav A. Veum

skogeierforbund

Ingo Machenbach

Silva Green Fuel
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Norway

*Rotation between PFI, HSN, IFE, NIBIO
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THEBOARUELSMANAGEMENTEAM

Dr. Duncan Akporiaye  SINTEF Centre Leader

Prof. Svein Jarle Horn NMBU Deputy Centre Leader
(On sabbatical until Q2/2018

Prof. Torjus Bolkesjg NMBU ActingDeputy Centre Leader
(until Q2/2019

Dr. Janne Beate Utdker NMBU Administrative Manager

Dr.OddJarle Skjelhauger NMBU IndustrialLiaison

Christel Celine Nguyen NMBU Financial Officer

THEINTERNATIONADVISORY GRO(JAG)

Advisor Affiliation Area of expertise

Supergen Bioenergy Hub,
Prof.Patricia Thornley University of Manchester, Tyndall Sustainability
(UK)

Prof. Kristiina Kruus V.TT Technical Research Centre Biochemical Processes
Finland(F)

Research Triangle Institute (RTI), Thermochemical

Dr. David Dayton NC (USA) Process
































































































































































