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SWEDISH ETHANOL CHEMISTRY

-Biorefinery Technology for Sugar, lignin and Bioethanol Plants
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Ownership based in the North of Sweden

®
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ovik energi 7, Kraft

S . EcoDevelopment
{Z UMEA ENERGI in Europe AB

With important collaborations in the region

£ UMEA LULEAI [
&> UNIVERSITET TEKNISKA

UNIVERSITET

processum

PART OF RL.SE

2021-10-18 || S




SHORT ABOUT
SEKAB

TURNOVER

FACILITIES

HEAD OFFICE

EMPLOYEES

OWNERSHIP

PRODUCTION

EXPORT

PRODUCTS

R&D

SEK 840 million

Chemical plant, dewatering plant, distribution plant, and
demonstration plant In Ornskoldsvik Biorefinery

Ornskéldsvik

80

Energy companiesin the region and private ownership
60 000 tonnes of chemicals and 20 000 m3 biofuels
60 % of sales

Mainly Acetaldehyde, Ethyl acetate, Industrial vinegar, Technical
ethanol, biofuel ED95 and bioethanol for low mixing

Large number of own patents and concepts. Rich history of
world-leadingresearch.
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Sekab Biofuels & Chemicals AB Sekab E-Technology AB Sekab Forest Technology AB

ONE GROUP
THREE
COMPANIES
SAME TARGET

To contribute to a future where the need for fossil raw materials and fuels is reduced
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CelluAPP"

TECHNOLOGY

FROM WOOD 10 VALUE



BIOREFINERY TECHNOLOGY
FOR THE CLIMATE

* SEKAB's CelluAPP® technology ™ Life science
. . gh Qualty  Cosmetics
platform makes it possible to use CE!E,Iﬁ%IfRSIC —> Pharma
. . Specialty chemical
residue from the forest |Industry, Lignocelkukosic — ‘Specialty chemicas
procgssmg industry, agriculture and the BIOMASS — CELLULOSIC e S-ERs
food industry to produce new Forestry- and CelluAPP® SUGAR - Advanced biofuels
sustainable chemical products %a?:;%ﬁ‘éfl Celllose Technology B I
application platform LIGNIN - Basic f:hemlcals
Suitable for valorization ; * Materials

* Inthis way chemical products and fuel
can be locally produced using local
residues as the raw material. This
decreases transportation requirements,
dependence on fossil raw materials and
our impact on our climate.
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Demo facility since 2004
In collaboration with academia and industry 1{1
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Biorefinery Demo Plant
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Hands-on experience from more
than 15 years of demo plant operation
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The CelluAPP® Technology

Hemicellulose Lignin Cellulosic Biogas, bio-oils,
sugars glucose alcohols, acids

Separation & Enzymatic F : Product
Pretreatment . : ermentation recovery
washing hydrolysis
v Steam explosion v’ Sugar recovery v Enzyme flexibility v Automated fermentation V' Filtration
v' Particle size measurement v" Washing of solids v' Sugar purification v Product and v' Distillation
v Automated feedback control v" Sugar purification & concentration microorganism flexibility v' Purification

& concentration
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@

The cellulose more susceptible to enzymatic digestion

PRETREATMENT
enables efficient
enzymatic hydrolysis
of cellulose

@

Faster process

@

Higher glucose yields from cellulose
Acidic conditions H,50,, SO,
Typical temperature -170-220°C

® @

@

Intended target: Hemicellulose, not lignin or cellulose

Cellulose “

\"

Pretreatment

—_ &

|

\
Hemicellulosic ’

\ 4

sugars

-~

Lignin Hemicellulose '
Cellulases Hemicellulases

(for residual
hemicelluloses, if any)
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ENZYMATICHYDROLYSIS SPQCI‘T;TET
converts the ’
carbohydrates to
monomeric sugars

@®

@®

pH — 4 to 6 (depending on enzyme)

@®

Enzymatic kinetics

@®

Reactiontime

@®

Typicaltemperature: 40-65°C

@®

Enzyme loadings (worked with different enzyme producers,
no IP regarding production of enzymes)
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Different types of lignin
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CelluAPP® Process

demonstrated in the BioRefinery Demo Plant

50.000 total hours of demonstration (since 2010).

Pretreatment

Enzymatic
hydrolysis [ )
Separation
_ \_ y
Fermentation r ~
Distillation
\_ .

Project information

ValChem

Grant agreement ID: 669065
[ Project website

Status
Grant agreement terminated

Start date End date
1 July 2015 30 June 2019

Funded under:
H2020-EU.3.2.6.

Overall budget:

€18 50270325
EU contribution
€13125940,15

Coordinated by:

UPM-KYMMENE 0YJ
== Finland

Project information

ReTAPP

Grant agreement ID: 691414
[Z Project website
Status

Closed project

Start date End date
1 November 2015 30 April 2018

Funded under:

H2020-EV.3.
H2020-EU.2.

Overall budget:
€3340625
EU contribution
€2338437,50

Coordinated by:
METGEN OY
=f= Finland

Project information

BioCatPolymers

Grant agreement ID: 760802
[£ Project website

Status
0Ongoing project

Start date End date
1 January 2018 31 December 2020

Funded under:
H2020-EU.2.1.4.

Overall budget:

€535198508
EU contribution
€4 362 047,56

Coordinated by:

ETHNIKO KENTRO EREVNAS KAl
TECHNOLOGIKIS ANAPTYXIS

E= Greece

23.000 hours pretreatment of spruce (softwood).
Successful product deliveries in EU projects. Around
20.000 hours of pretreatment of a hardwood

EU projects

Project information

REWOFUEL

Grant agreement ID: 792104

Status
0ngoing project

Start date End date
1 June 2018 31 May 2021

Funded under:
H2020-EU.3.3.3.

Overall budget:

€19791 556,55
EU contribution
€13 856 301,84

Coordinated by:
GLOBAL BIOENERGIES
B N France

Project information

NewLiEP

Grant agreement ID: 869879

Status
0Ongoing project

Start date End date
1 August 2019 31 July 2021

Funded under:

H2020-EU.3.
H2020-EV.2.1.

Overall budget:
€4112500
EU contribution
€2878750

Coordinated by:
TERRANOL A/S
=== Denmark
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This project h d funding

from the Europ: u H 2020 S (

research and innovation programme £ ‘}.
under grant agreement No 792104 »

sidual soft od conversion
to high characteristics
drop-in bio S

European consortium led by Global Bioenergies for a 3 year
duration

* 19.7m€ project 70% financed by the EU via the H2020 program
"’ct ID 7921 04) — , -~

=
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e | This pro;ect has recelved funding from the European Union’s Horizon 2020 research and innovation
« - programme under grant agreement No 792104.
This publication reflects the views only of the author, and the INEA cannot be held responsible for any use which may
be made of the information contained therein.
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- Ingénierie de Procédés
Sucres et Biotechnologies
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From the Biorefinery Demo plant:

» Delivery of approximately totally 100 ton DM, of soft wood
residues to the Biorefinery demo plant, Ornskoldsvik

» 40 ton DM crude residual wood hydrolysate sugar solution for
ISobutene production

» 10 ton DM residual wood hydrolysate lignin
» The produced lignin from the BDP will be tested at lab in

development of lignin-bitumen blend, asphalt mixing and
measurement of properties



https://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwie9IPTxKDXAhXBdpoKHf5rAKEQjRwIBw&url=https://dir.indiamart.com/impcat/invert-sugar-syrup.html&psig=AOvVaw3RuEGn8mlORlrKKC7Xc4CA&ust=1509734271800639

Driving on lignin from the forest — it may be possible!
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van gelder

Innovation
for life

Esha EPEle =
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ORNSKOLDSVIKS KOMMUN | 12 aug

Jatteforetagens = !
satsning i Ornskoldsvik =

— lagger miljovanlig
asfalt: "Ratt i tiden”
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DEVELOPMENT PLAN

cellulosic biomass production plant to be operational in end of 2025

v advanced bio-ethanol out of sawdust and softwood forest residues
v" Sekab biorefinery plant is expected to produce:

v 78 kt of advanced bio-ethanol

v 51 kt crude lignin oil, 146 kt lignin

v 6 kt bio-gas and

v" 83 kt bio-CO2 per year.

High-level overview of plant operation

Biomass forestry residues

* Advanced bio-ethanol

. I sweden
* Crude Lignin Qil (CLO) B oth cet
er markets

¢ Softwood / sawdust
* Softwood / shavings

« Additives: * Lignin
o Molasses * Bio-gas
o Bio-ethanol * Bio-CO2
o Enzymes

Celluapp®

2021-10-18 || 28




Praj + Sekab advantages - in summary to scale up CelluAPP® Technology

Innovations / Forest residue
technology handling
patent portfolio experience
Engineering and :
e a ; : Pilot and demo
integration
_ JENIS
SWEDISH ETHANOL CHEMISTRY capabilities

Industrial scale

Resource ]
references in

strength

bio-processing




PROJECT MANAGER
OF THE FEASABILITY
STUDY




INNOVATION FUND

Driving clean innovative technologies towards the market

First call for €10 billion to invest up to 2030 Avoid emissions and
projects in 2020 in EU’s climate neutral future boost competitiveness

Supporting innovation in:
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Energy intensive Carbon capture,

industries Renewables Energy storage use and storage
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Sekab 2021-10-18 || 31



CAN WE AFFORD

NOT TO VALORIZE
SOFTWOOD RESIDUES

?

32

I

00
—
1
o
—
1
—
™~
(=)
™~







THANK YOU FOR YOUR ATTENTION!

Dr. Monica Normark,

CTO, Sekab Group
Monica.Normark@Sekab.com
monica.normark@sekab.com

Sekab www.sekab.com

SWEDISH ETHANOL CHEMISTRY
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