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Wageningen University & Wageningen Research

Unique combination of a world leading university and market-oriented
research institutes in one organisation on a modern campus
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Wageningen University & Wageningen Research

Unique combination of a world leading university and market-oriented
research institutes in one organisation on a modern campus
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® 10.000 students (>100 countries)
® >1,900 PhD candidates
" 2,500 faculty and staff

Agrotechnology Animal Environmental Plant Social
& Food Science Science Science Science Science

Wageningen Research
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Market oriented research institutes

2,410 staff
Contract Research Revenue 2016: 635 M EUR
Global business with leading companies
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Wageningen Food & Biobased Research (WFBR)

® Contract research institute
" From fundamental to applied research

" Intensive public-private cooperation

® Confidential bilateral projects with international
multinationals and SME’'s

" Internationally cooperates with numerous
universities and institutes

" Approx. 270 scientists in 2 Business Units

e Biobased Products

e Fresh, Food & Chains
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Business Unit Biobased Products

Non-food applications of renewable materials

" Biorefinery

" Biobased chemicals & fuels

" Renewable materials

" Water Treatment & Technology
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Renewable Materials Program

Consists of over 41 projects
Approximately 30 co-workers involved

Development of sustainable materials
formulations, processes and products

" Process polymers, we synthesize at kg scale
(matched batch sizes) and build a connection
with the Expertise Sustainable Chemistry.

Reactive extrusion of biopolymers like starches,
connecting us with the Expertise Biopolymer
Functionalisation

Knowledge and pilot facilities in Plastics and
Materials Recycling. Modelling, sorting &
mechanical recycling up to processing & testing
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Sustainable Packaging

Material Applicability Disposal
Biobased Recycling
Biodegradable Compostable

Applicability, how, when, why, where stays as core business
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Biobased Material

(Partly) manufactured from raw materials of natural origin

1. Materials directly from biomass (wood, paper, cellulose,
starch and proteins).

2. Materials made from building blocks derived from
biomass (eg polylactic acid from maize).

3. Materials produced by microorganisms.

Less use of fossil Breathability
HIES (fresher products)

Requc_ed C02 No or less toxic
emissions substances

Possibly
biodegradable

Main Advantages

Extras
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Biodegradable Material

" Biodegradation

Degradation catalysed by biological activity leading to mineralisation
(naturally occurring gasses, water) and/or biomass.

" Biodegradation depends on:
1. Chemistry of the polymer/product
2. Activity of biological systems
\

a presence of micro-organisms
« availability of oxygen
amount of available water

« temperature

-\ chemical environment Y,
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Biobased Plastics # Biodegradable Plastic

Biodegradability

Not biodegradable Biodegradable

Petrochemical

Bio-PET

Material

] Bio-PE
Biobased Nylon 11

WAGENINGEN &
UNIVERSITY & RESEARCH

100years
1918 — 2018




Biobased Plastics # Biodegradable Plastic

" Over 50% of the bioplastics on the market are not
biodegradable

" Different types of degradability:

Industrially compostable (only certified packaging option)
Home-compostable
Soil degradable

Marine degradable

*+—Oxo-degradable

W@ VINCOTTE

" Main materials (by market volume):

Bio-PET (partly biobased)

* Bio-PE S37
: Egésil—based biodegradable plastics O@Km@mpo@“
®* Starch blends “" A‘vlgo
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Priorities in making packaging more sustainable

Biobased materials

------------------ . EN 13428 -
ISO 18602

Reduce

EN 13429
- Reuse 1SO 18603

Material: EN 13430/150 18604 | COllection and Recycling

Returnable Bottles

5 RECYCllng Organic: EN 13432/ISO 18606
— s Compostable and Biodegradable
. EN 13431
Reclaim ISO 18605 Incineration
Deposit ]

Within our institute, focus on biobased, recycling and compostable (biodegradable)

is preferred
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Overview of Materials for Packaging

8% 6%
B paper and Carton
B Pplastic
¥ Metal
B Glass
7% ® Wood
Based on weight (Nedvang) Based on packed product (EuPC)

" Biobased materials are already widely used in
the form of paper, cardboard and wood

" Increase in plastic packaging
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Type of Packaging

Paper & Carton

Glass
y
% = =

— — :
= = S
b = ¥
: = =

il i 3] 5%
| |
4 A 1
v‘:}’: ey
! '““, e
x

LAl

¢
 Light * Heavy e Very Light
e Bad barrier e Good barrier e Good barrier e Good barrier
e Bio-based e Not bio-based e Not bio-based

*dependant e Recyclable e Recyclable

e Recyclable

Very suitable
depending on

application Greatest
°P potential, but
still work to be
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Main Market segments

" Fruits and vegetables
" Liquid food

" Coffee and tea

" Frozen packaging

" Foamed packaging

" Disposables

" Non-food
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Example in fruits & vegetables

Material Disposal

Paper, carton, pulp
trays. Plastic trays
with film based on
PLA, Starch blends,
cellofaan

Benefits for
compostable
materials

Permeability to water is sometimes advantageous

Marketing = Organic products in bio packaging
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Fruits & Vegetables: One step further..
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Tomato packaging from remains of tomato plants!
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Example in drinks

Material Disposal

within PET plastic

Drinking cartons, recycling system

Bio-PET, Bio-PE
PLA bottles &
cups

Opportunities for
beverage cartons
and PLA cups

Barrier properties usually important
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Sustainable Yogurt Packaging

" Replacement of polystyrene
" Yoghurt cup from PLA
" On the market since 2007

® | ess material use due to extra
function of biobased material

" Still tacitly on the market




Example in Coffee & Tea

Material Disposal

Paper & Carton,
Cellophane laminate,
PLA tea bags

Benefits for

compostable
materials

Barrier properties very important
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Sustainable laminate for coffee

\ " Laminates are generally
- difficult / not recyclable

- ® Compostable laminates

" Often based on
cellophane in combination
with, for example, PLA
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Example single use plastic

Material Disposal

Benefits for
compostable
materials
Opportunities for
separate collection

Coated carton,
PLA, starch blends

Announced EU measures

Opportunities for bio-based and biodegradable
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New Development

Heat resistant cups
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Example in foamed packaging

Material Disposal

Paperfoam, y L Y Advantages for
Ecovio foam, A < compostable

Biofoam (PLA) ) packaging

Paperfoam can be used with old paper but also with green waste

Often also replacing polystyrene
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New functionality

Ice stays cold longer in Biofoam
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Example of non-food application

Material Disposal

RN Y~ Advantages for
PLA, PBS, PHA B 7 W\ soil-degradable
o Bl materials

Packaging function stops once product is in application
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Recycling Topics at WFBR

Post-consumer recyclates (example Model)

" Understanding of factors that determine quality
" Improving properties or recyclates

® Safety of recyclates

0 Netplastic packaging waste Mix:315G9 __ __
T, Film: 18.0Gg 1
Mix = : :
@ PE “PP9.7Gg Mechanical
C3IPET — PE84Gg  recycling
3PP PET:7,5Gg
Separate collection Sorting
I Rest Rest: 22.8 Gg
Net plasticpackaging wa
Rest: 10,9 Gg
Mix: 4,9 Gg
Film: 7,0 Gg
RecoveryR..--..
_ A sorting PP:3,0Gg——! !
Net plastic packaging w PE. 2.8 Gg :.--.:
PET: 2.0 GgMechanical :
Rest 4.1G
Rest 353 Gg recycling . 2

Collection with
MSW

Rest: 200,0 Gg

o
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Mix: 17,5 Gg

rPO side product: 1,0 Gg
rFilm: 17 4 Gg

PP:9,1 Gg
rPE: 8,0 Gg
rPET: 6,5 Gg

"Open loop"
- recycling: 76,5Gg

rPET: 1,7 Gg

PE: 2,8 Gg

PP:3,0 Gg

rFilm: 6,2 Gg

rPO side product: 0,2 Gg
Mix: 3,1 Gg

Incineration: 273Gg
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PET recycling

Various projects looking at:

e Influence of contaminants
® Increasing recycled content in rPET bottles
® Recycling of PET trays

Effect of recycled content and rPET quality on the properties of PET bottles, part I: Optical and
mechanical properties. Alvarado, F. ; Brouwer, M.T. ; Thoden van Velzen, E.U. - Packaging
Technology and Science (2020).

Technical quality of rPET : technical quality of rPET that can be obtained from Dutch PET
bottles that have been collected, sorted and mechanically recycled in different manners.
Thoden van Velzen. E.U., Ulphard ; Brouwer, M.T. ; Molenveld, K. (2016)

ISBN 9789462577237 - 147

WAGENINGEN @
UNIVERSITY & RESEARCH

100years
1918 — 2018

28



Recycling Technologies

oa D b
IM/ target for Unilever to be using 100%
FEUSABLE reusable, recyclable or compostable plastic
Y packaging
& :
RECYCLABLE
decrease in waste impact per consumer
-, use since 2010
s Q4

COMPOSTABLE

Qualitative gap
100% /°

N 98% Goal or dream:
2 96% 100% Circular
3 94%
O
'5 92%
€ 90% Collection agents and
> 2014 municipalities
8_ 88% 2015
L 86%
o
E 84%
>
<< 82%
80% Quantitative gap

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Net plastic yield ->
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Sustainable and circular solutions

Sustainability in

general

The packaged
product

il
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Currently a lot of "buzz" and
rapid developments

Difficult for industry and
society to keep up

There is no "one-size-fits-all"
solution (yet)

WFBR assists companies in
developing specific sustainable
products

Development in the entire
product chain
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Sustainable product development

Product development
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Quality control
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Thank you

aline.sanchez@wur.nl

wouterl.post@wur.nl
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