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Materials and products based on

APonmers made from biobased building blocks
PolyLactic Acid (PLA), furans (FDCA/PEF ) and isosorbide

ANatural polymers
starch , cellulose, ligninand  protein

APolymers made by micro -organisms

PHAGOs and pol ypept |Q
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Activities Materials :see d e mo 6 s

ANeW polymers and additives (11, 12, 13 &14)
AConverting natural polymers into materials (2, 3, 4 & 6)
ANew materials and products from bioplastics (1 & 7)
ACustomised biobased polymers (see 8 & 9)

ATesting and normalisation (7)

AEducation and knowledge transfer (see 1 & 5)




Highlights 2013

Pre-Standardization Research for
Bio-based Products

AsSeveral EU projects
AProducts from PLA

ABPM & TS Chemistry

ATomato tray biobase
performanc
material

AEducation
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Pol yHydr oxy Al kanoats (P
From waste to resourse
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Current acti viti es PHAOS

Global:

AProduction on pilot scale in USA (Meridian, Metabolix) &
Asia (Tianan, Ecomann, Kaneka)

AResources: Fatty accids and sugars
APrice: 3 -6 u/kg

Netherlands:
AFrom waste to resource: heterogenious biomass

AFocus on production PHA (Pacques, Anoxcaldness,
BIONND, Opure and others)

AMarket / performance unknown = direct cause for
programme
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Wageni ngen

Polymer chemistry and material technology
meet environmental technology via
biotechnology

AcChristiaan Bolck, program manager
Biobased Materials

AGerrit Eggink, proffesor industrial
biotechnology

AHardy Temmink, Researcher Environmental
technology

And ...Hans Mooibroek, Gerald Schennink,
Koen Meesters, Karin Molenveld, and many
others
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PHA,,;, Products Wageningen UR

Alntermediate product:
b Solvent extracted PHA
b PHA in latex form
b Granular PHA

AVuIcanised to a rubber
Aln melt processed

AAs paint binder:
b As high solid paints (low  voc)
b As latex (in water )

——
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State of the art: properties

APonHydroxyButyraat (PHB):
comparable with polypropylene
and polyethylene

APHA also applicable as rubber or
latex for paints

ABiodegradable in almost all
natural environments: compost
facility, in the ocean, soll etc.
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Development stages biobased plastics

e
L' 9
PEF = Nylon 6,10
Nylon 10,10
PEIT
Alkyd harsen
PP
Nylon 11
PBS Zetmeel blends
Geregenereerc
PET PVC cellulose
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Bioplastics productifin capacities 212 (by material type)

(biobased/ = /

non-biodegradable) | : Biodegradable @
: : / polyesters

~ Bio-PA

by
@ Bio-PE

Bio-PET 30 38.8%
® Bio ° in %
total: 1.4 million
tonnes

(biodegradable)

Biodegradable 43.4%

Source: European Bioplastics | Institute for Bioplastics and Biocomposites (December 2013) * Only hydrated cellulose foils
*%* Comprises drop-in solutions and

b|5l5r5°§tlcs 80 IfBB technical performance polymers

Institute for Bioplastics
and Biocomposites
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Current Vision on PHAOS

P H A glowstoppers for success

Variable quality and relative high price in current market
applications

Goal: stabilizing quality and lower relative price by:
AFocus on market demand: wich application and wich specs?
ACheap and sustainable DSP (extraction method)
AJoin forces on biotech production of commodities

AlLower price: Biogas production 2.0
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Integral research programme

AObijective: Large scale commercial production and
application of P H A &r@am biomass

AApproach: e
b Backward integration

b Connect knowledge on  material , polymer - , bio-,
and environmental technology

D Focus on bottlenecks

AMaij or challenge: cost effectiv
added value from a mixture of fatty accids
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Backward integation :end -user In the lead

PHA-
producerend
systeem

Rich culture
Mixed culture

Monoculture

1. Management + backward Integration
2. Applications

3. Extraction

4. Production of PHA

5. Resources and fatty accid production
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Now: start PPS

Finance:

AContribution In kind and in cash

APuinc Private Partnership : Topsector A&F
APiIot production and application: regions

Organisation:

AConsortium

APartners from whole value chain

AFundamentaI, precompetative and applied research

ABackward integration
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Thank you for
the attention
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