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womass
Resilient and sustainable food s e - =
& biobased value chains AR T %I @

co-production of food and

non-food products from =

biomass, creating added ey pree | iomErIneRy
value, new markets and [=mn ﬂ’ "
businesses o ‘

T
o W
® Reduced impact on natural = || T w
resources and minimise losses i Al -
Circular thinking, beyond =, ——
circular bioeconomy to - The Biobased === =
create sustainable solutions . g A . R
. e === & s y [}
beyond existing paths Awl el

nwa\r.:ruuul.hlm

A new balance

Biorefinery

kg + kJ <3
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State of the art biorefinery
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Our Objective is to create impact

The most viable options bridging the gap between
environmental sustainability and economic
growth by

® Tailor made solutions also for challenging streams like
recalcitrant or diluted feedstocks

® Mild processing for keeping the functionality intact

" Tecno-economical evaluation to identify the optimal
routes

" New concepts, business models and value chains
allowing for new value creation
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Technology toolbox

Biorefinery toolbox

e Centrifugation e Dewatering * Extraction * Drying

o Filtration ¢ Disruption * Centrifugation e Conditioning
e Sedimentatio e Pressing * Precipitation * Preservation
n e Homogenizing e Mild  Purification

¢ Flocculation  Hydrolysis separation

¢ Centrifugation e Concentration ¢ Desalting

® Conventional & mild technologies including use
of microbial factories & enzymes as well

nwa\r.:ruuul.hlm




19-3-2018

New and modified technology: Mild methods

Milling, air classification

i i ‘dry’
Electrostatic separation Y
Membrane technologies

Industrial chromotography ‘wet’
Extraction technology

Shear cell technology
. ‘semi-solid’

Extrusion

e Combined with mild disruption technologies
(e.g., PEF, sonification, microwaves)
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Focus 1: Identify — Value Mining

" Value from process

streams
e Potential products &
markets *
. ontology relations /
e Potential data mining

functionality
e Water and energy

" Smart search & selection *|
tools

" Unique feedstock -
product combinations T
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Attention on “more with less”
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High added value components

Value from side and rest streams
= Functional/active compounds

e Fibre and lignin fractions from
cacao shells

e Anti-oxidants from onion peels
e Cellulose from EFB

= Specific biorefining and separation
technology
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Waste to
plastics

Organic waste
streams

Towards polymers via
biotechnological
routes
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MIP Seaweed: 15 projects

WP1 Seaweed,
consumer and market

1.1 Seaweedscan 21 23
et 3.1 Harvest, conservation and

Quality and Reproduction | Optimization ot

applicability of various of red and of cultivation

seaweed species green seaweed | techniques 3.2 Food products and taste

1.25ite scan species

Locating areas for
seaweed production 2.2 Innovative techniques for 3-
dimensional cultivation

3.3 Holistic seaweed exctraction
for foor

2.4 Effects on the marine 3.4 Holistic seaweed extraction

1.3 Consumer drivers environment b

seaweed consumption 2.5 Food and feed safety 3.5 Seaweed extracts' impact on
crop production

4.1 Nutritional apsects of
seaweed for animals

1.4
of large scale
seaweed sector

WP Impact,
communication and
management
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Focus 2: Value Validation

® Infrastructure for scale-up and production runs
e Relation product « structure <« process

validated design/operation models

test cells lab cells
(membranes) (proof of principle)
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Focus 3: From lab to Pilot
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Example: Anti-solvent crystallisation

= New technology
using a non-solvent
/ approach

e Location on site

— e Higher purity in
fewer process

steps;
™~ Other ikhili
e = Feasibility
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scale (IPSS) L T T
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= Scaled up to pilot J

Focus 4: Case Analysis & Benchmark

chain

® Structured approach
® Business case analysis

® Bringing together required
chain partners

Pant Capacity ' |
value proposition
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Focus 5: Demonstration

membrane
container container factory distillation

membrane distillation pertraction pure water

iron/zinc recovery

degradation of micro
by pertraction by slug flow pertraction pollutants by UV/H,0,

water softening by organics from water
Filtration-Assisted
Crystallisation
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VALUE added products
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Lignin Applied

® Asphalt: substitution of bitumen (Infra project Zeeland)

® Bituminous roofing
" Substitution of UV-stabilizer (bilateral)
® Composites

" Phenolic resins
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To conclude

Circular approach in operation will continue to

receive increasing attention

e Already much possible
e Effective and complete use of biomass
e Unique attributes, added value

e Evolving further from existing

Join us in our new initiatives!
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Thank you for your attention !

&
KEEP
CALM

AND

INNOVATE
SUSTAINABLY

Gulden.yilmaz@wur.nl

http://www.wageningenur.nl
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