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Lignin Bio Qll

['turns lignininto **
sustainable lignin oll...




Lignin Bio Qll

JOIJ‘—WJ a pflremerJ r:lr':l]\ IOCESS il
Iy tranforms Ilgnlnfrom black Ilquor
In the pulp mdustry into renewable lignin oil — LIGNOL®

» 15 patentfamilies in over 40 countries and 15-20%
of R&D spent on IPR annually

» So far invested well over SEK 200 milj in processes
iInfrastructure and Intellectual properties

Laboratory scale 2010...
Verification project 2013...
Pilot project 2015...
Comm. engineering phase
2010 g -



:ls Basecd on Lignin

 Biofuels based on lignin - high impact to reduce CO,
* Lignin OIl ethically problem free and within RED II, Anex 9a
« Swedish target 2030: 70% reduction, 2040: 100%

* Reduction guota obligations 2018-2030 — step by step to
60%/26% for diesel/gasoline

Fossil Free
Sweden
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Lignin Bio Oil

RenFuel
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1/3 of Fotest Wood is Lignin
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Over 50% m the pulplng process are waste progucts
combusted to prowde!ieat for df’ylng and reco ery..

L|gn|n Bio Oil
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Less Lignin - More Pulp"*",
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- The pulglng process becomes more. eff“men

when exess Ilgnln |§iremoved3from black I|q ur;..
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Less Lignin - More BioFuél
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..and the mill becomesia bio-refir%ery
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Our Innovation
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We turn Ilgnln |ni‘.0 sustalnable Ilgnln Ol

T | Sy 1o
Low CAPEX due to catalytic process dissolving lignin
* VVery energy effective 'l-.\_ . :!< 9%.yield
* Atmospheric pressure - ; No waste products
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Lignol has a similar structure as fossil oll,
means gasoline, diesel, jetfuel...
Needs Hydro Treatment in refinery

Nu MeD lignol

90% CO, reduction

* Existing refineries * Existing distribution system
 Both gasoline, diesel and jet * No investments in stations
* Mix to any degree fossil fuel * No adjustments on vehicles

to meet regulation over time

RenFuel Lignin Bio Oil



Solid Refining Partner

Preem invest in refining lignol into gasoline & diesel to
make the Swedish venhicle fleet fossil free...

e -~

Preem becomes the world’s first refinery to use LIGNOL®
~ for production of bio-gasoline and bio-diesel in Preemraff.
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RenFuel Lignin Bio Oil



First establishment of bio-refinery...!
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The results from |§.17.(‘4§5 yeayrg) frey
IS not acceptable. (Ilgpm %&tractlon
Lesson learned.. b &7
Scale of economy focus on Qy‘l“
and commitment to increase pu
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Our Legal Setup
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Stockholms Copyright law
universitet  Academic results

l Research &
Development
l IP owner
75%
i’.?‘\ 25% Commercialization
L > m Nordic market
prcel rart owner IP licensing

integrated production

In pulpmills

RenFuel Lignin Bio Oil




RenFuel Development Model from research to

production
&? SJ\ (M‘%
cg Orggnic chem_istry K &I Scientific Research
Lignin catalysis Stockholms
53 l Q) universitet
Lignin Catalytic Process gg\slgfgcgg‘m
Development & Optimiz. e P
l l IP owner
Commercialization

. ® Industrial F:mm .
l'gnOI [partners ] g LIGNOLPRODUKTION Nordlc market

\ IP licensing

integrate production

In pulpmills

RenFuel Lignin Bio Oil



Core Stones for commercial production
» Feed stock of lignin to be secured via pulpmill
« Commitment in supply-demand chain to handle risk
* Regulation accepted RED Il approved
« Low CAPEX investment for green field solution
* Risk management for investment in steps
* No infrastructure investments, fit into present supply solution

 High energy content and GHG reduction value
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Our Partners
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http://energimyndigheten.se/sv/

RENFUEL

 Stable, scaleable, effective, ethic, low capex production.
* Increases pulp production and pulp mill profitability.

» Green potent "drop-in” bio-gasoline and bio-diesel.

» High climate effect, well over 90%, for low investments.
- Creates new jobs and less dependence of fossil fuel.

* RenFuel business model — great marké.t potential.
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