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m Biorefineries - definition

Definition :

Biorefining is the sustainable processing of biomass into a spectrum of marketable
Biobased Products and Bioenergy.

Biobased Products: chemicals & materials, but also human food & animal feed
Bioenergy: fuels, power and/or heat

Energy-driven and Product-driven Biorefineries can be distinguished.

Product-driven Biorefineries:

Main goal: production of Biobased Products (chemicals, materials, food and/or feed)
from biomass.

Process residues are used for the production of Bioenergy for internal/external use
to maximise the economic profitability of the full biomass-to-products chain.

IEA Bioenergy Task 42
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m Green biorefineries

“Green biorefineries (GBR) are seen as integrated technologies and technology
systems for production of materials and energy processing of green plants and
part of green plants.”

Source: Thumm et al., 2014: 433

The potential of this feedstock is considered to being large, as green plants are
an almost inexhaustible raw material source and available worldwide.

Source: Kamm et al. (ed.), 2010: 253.
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EMH@ Grass - what‘s in it?

» Grass consists mainly of water,

« ca. 10-20% of the grass is dry matter (DM), with a yearly average of 16.3% DM

« DM mainly consists of protein, amino acids, carbohydrates, minerals and fats [g/kg DM]
» the average crude protein content is 23% of the dry matter.

* most abundant protein is called ribulose-1,5-bisphosphate carboxylase oxygenase, or
simply Rubisco

« presence of polyphenol oxidases (PPO) and proteases in grass (enzymes that break
down other proteins)

« essential that after cutting, the grass is either processed rapidly or preserved well
enough to prevent degradation

» largest component of DM of grass is the fibre fraction. It includes cellulose,
hemicellulose and lignin molecules

« annual production of 10.4 t DM per hectare (Europe, the Netherlands)

Source: Paping et al. 2014
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Biorefinery classification
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Source: |IEA Bioenergy, 2014: 4
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m Green biorefineries - basic processes

Source: EUBIA, 2013
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m General information - GBR in Europe

NewFoss

GRASSA ‘g

Biowert

Biofabrik
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GBR Biowert
Location: Brensbach, Germany (18,000 m? large)
Founded: 2007

Feedstock: silage grass (grass is provided by contracted farmers nearby)
Capacity: 5,000 t,,, /a (20,000 t grass supply per year)
Investment costs: 13 million Euro

Source: Biowert Industrie GmbH, 2018
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m Biowert — process & products

Fertilizer/
Process: _ liquid/
. Input biomass
Grass silage concentrate
q (co-fermentate)
(1tdm) Biowert-process |- === —T— -
|- |- === — == == == 1! Filtration 1
l Process water : I J UF/UO I
¢ 1! I
1! I

. . - ) Fertilizer/
Mechan!cal Flbrg - Press juice Biogas Digestate solid/
dissolution separation (,,grass slurry”) reactor soils

N

Fibre EI(—

Fibres
(500 kg dm)

Heat

Pellet press .
[ I Biogas plant

Insulating material #Agriplast” granulate

Products:
Biocomposites (Agriplast — 75% grass fibres, 25% recycled plastics), insulating materials, fertilizers & AD input

Source: Biowert Industrie GmbH, 2018
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m Biowert — circular economy approach

DER BIOWERT KREISLAUF

Anlieferung

& Okostrom > iogasreaktor GO
\ AgriPlast
Biomasse

Produkte aus AgriPlast

Source: Biowert Industrie GmbH, 2018 - © 2013 Biowert Industrie GmbH
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SMIBIOTN

GBR NewFoss

Location: Uden, the Netherlands

Founded: 2016

Feedstock: silage grass (grass is provided by Staatsbosbeheer)
Capacity: 10,000 t,,, /a (40,000 t grass per year)

Investment costs: n.a.
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m NewFoss — process & products

Output
Process: 7

Juice concentrate
Sub-process 2 fori.e. AD
Sub-process ; Juice processing
NF/RO
Input Pretreatment ! J Qtnut
2nd generation ﬂ Water/mild extraction

Mineral juice
biomass (not thermal) concentrate fertilizer
»white technology”

Fibre Sub-process 3 Output
fraction Individual cut fibres Bioprodct (i.e. paper)
ﬂ D Output
Sub-process 4 Recycling of sorted
Recycling of juice, minerals and energy

out solid material

I NF = nanofiltration / RO = reverse osmose I

Products:
Egg boxes Grass paper Lactic acid, amino
acids, sugars etc.
11/07/2018
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BIORAFFINAGE

GBR Grassa
Location: mobile concept, hqg in Venlo, the Netherlands
Founded: 2014

Feedstock: fresh grass or green feedstock (e.g. tomato stems, waterplants)

Capacity: 2 t per hour

Investment costs: ca. 600,000 Euro

Runtime: 5 months of year (3,000 hours, diversification of feedstocks to lengthen season)

Source: Grassa, 2018
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Grassa — process & products
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NY1]:J[e) Biofabrik

GBR Biofabrik

Location: Blizevedly, Czech Republic, and Dresden, Germany
Founded: 2014

Feedstock: silage grass

Capacity: 20 t/day (30% dm)

Investment costs: ca. 700,000 Euro

Based on Austrian study (2003-2006)
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m Biofabrik — process & products
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m Value pyramid
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m Green biorefineries in EU - perspectives

FI: 2 Projects

DK: 14 Projects

NL: 4 Projects ﬁ

ey )
1 Pilot Plant
ATB Potsdam

Hof-
Bioraffinerie
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m Next GBR in Denmark?

FURTHER DEVELOPMENT OF HIGHER VALUE
PRODUCTS AND OPTIMAL USE OF RESOURCES

Biogas plant |«<Ge—

Heat/ Process Human food ZEtee
Power water : &

- (e
Monogastric *
animal feed |

Ruminant
animal feed

Grass refinery

Bio-chemicals

/ and -materials |
ud

mmmmwmm SOURCES I MORTEN AMBYEJENSEN
UNIVERSITY 9 MARCH 2018 POSTDOC
DEPARTMENT OF ENGINEERING

Input capacity: 1-2 ton fresh biomass per hour

* Protein concentrate yield: 5-15 % af input TS (Goal 15-20%)
* Protein concentration: 30-55% af TS (Goal 45-55%)

> Upscaled and optimized demo-platform to 10-20 t/hr

Source: Ambye-Jensen, Aarhus University, 2018
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mm Next GBR in Denmark?
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m Small-scale Integrated BlOrefineries

Vielen Dank fiir die Aufmerksamkeit!

Kontakt:
RENEWABLE Ingo Ball
Ll ingo.ball@wip-munich.de
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