Biorefineries of the future: what are the options
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Renewable Materials: this is why

Fossil Free Climate Safe
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Renewable Carbon for a Fossil Free society
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Materials transition: part of greater challenge
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Growth in global demand biobased products
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Million tonnes

s 2018 2030 low scenario 2030 high scenario
® Surfactants » Man-made bio-based fibres
mResins = Polymers
= Lubricants = Bullding blocks
= Additives = Solvents

u Other (e.g paints, cosmetics etc)

: S Source: EU Biorefinery
Figure 2. Demand for bio-based products 2019, and 2030 low- and high scenario** Outlook, Final Report 2021
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Materials transition for a Fossil Free Society

Complex of technical and non-
technical actions by multiple
stakeholders

Diverse combination of
solutions
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Biorefineries of the future

Drop-in via bionaphtha refinery

® Basis: existing petrochemical
infrastructure

Mild biorefinery

" Basis: biomass composition
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Fossil vs. Biomass composition

Ultimate composition:

FOSSIL C BIO
0 H
(0]
N
Other

Different types of feedstock require different type of processing leading to different
type of processes, products and properties.
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General composition of biomass

Cellulose (40-50%)
Hemi-cellulose (20-25%)

Lignin (20-25%)

Proteins (up to 10%):

Oil (up to 10%):

(Tr)ash (sand, metals, plastics, ....)

Hemi-
cellulose

Mild biorefining uses 'non-destructive’ processes so that
maximum value can be derived from plant-based resources
following principles of cascading and total-biomass use
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Mild biorefinery example setup

Lignocellulosic Biomass
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Mild biorefinery vs. bionaphta refinery

Because

® Uses inherent functionality and
composition of the plant

® |Less energy usage
® Biodegradable
® New properties

® Chance to include circular design

But

® Requires new infrastructures and
markets

® Requires different mild processing
approach
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Biorefinery of sugar beet leaf: multiple products

Sucrose
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Sugar Beet
»| Cellulose
3 i
Molasses » Pulp » Pectin » Arabinose
v '

Betaine Galacturonic acid » Galactaric acid
Cationic surfactants « Anionic surfactants
Anti-microbials e Chelates
Anti-statics « Sequestering agents

« Bleach activators




Biorefinery of sugar beet leaf: more products

Sugar beets
80 ton/ha
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= Biogas
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Grass refining

Mild refining of lignocellulose biomass: grass, agri-food residues
towards

»  Products based on inert fibers
» Juice containing minerals, salts and sugars

—

Biologisch Opwerken Lignocellulose
kraken van de eope van de vezel Sapstromen
celwanden elle 5

Wassen
Biomassa van de
reststroom biomassa
reststroom

Advantages

v' Turns costly residue into multiple valuable products
v' Year round production

v Small scale (10.000 tons/year DM)

v

Simple robust production process without chemicals and low
water and energy footprint
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Thank you for
your attention

Edwin.Hamoen@wur.nl
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