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Bioplastics in the circular bioeconomy

Dr. Harriétte Bos, Wageningen Research

Webinar bioplastics, September 29, 2020
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Circular bioeconomy basics

Plant-based products are "
renewable,|which enables
circular production ' “ﬂ
processes known as the
circular economy. ‘
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Circular bioeconomy basics

of|lgreenhouse gases.

/\ ‘ Plant-based materials can
replacel fossil-based materials
and help reduce the emission
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Renewable resources

® Renewable resources, biomass, form the basis of the
bioeconomy.

" Crops, side streams, wood, marine sources, etc, etc
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What can/do we do with biomass?

Composition: Application:

—> Specialty ingredients
—> sugars

—> starch

—> 0ils & fats
—> proteins
—> cellulose

—> hemicellulose

—> lignin
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Renewable resources in non-food applications
As old as humanity!

Strings Flax: 5000 B.C.
Hem
Sisal g Cotton
Wood
Wool Reed Glues
Jute _
Putty Coir
Rubber (coconut)
Textile
Paper
Leather Linen
_ Paints
Linoleum
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Circular bioeconomy basics

of greenhouse gases.

/\ ‘ Plant-based materials can
replacel fossil-based materials
and help reduce the emission
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Fossil-based products: petrochemicals the basis of plastics

" Based on only few ‘platform chemicals’

ethylene < polyethylene

1 Ethylene chloride s PVC

0504 Ethylene glycol

Ethylene oxide ' O aies
. 4 polyurethanes
‘ Crude oll ‘ Propylene oxide
Propylene glycol

504 propylene < polypropylene

A 4

[
»

polyacrylates

butadiene
(+ other C4)

4 polybutadiene

Isocyanates

< SBR rubber

‘BTX aromatics

“EI”

4 polystyrene

(benzene, toluene, xylene)

Ethylene glycol

y

O
SB
=

Terephthalic acid
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We can make the same materials from biomass, and more..

Pyrolysis
Green building blocks
for
biobased plastics i
Sugars
Starch
PAULIEN HARMSEN AND MARTIIN HACKMANN Lignocellulose
LWAEENINEEN
For qualtty of e
Biomass
Sugars
Starch

Lignocellulose

www.groenegrondstoffen.nl
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Biodegradable and/or Biobased?

Origin

Fossil based

Bio-based
content
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End product

Non biodegradable

PE, PP
PS, PET
PVC, PC

Biodegradable

PBAT, PCL

Bio-PET

Bio-PE, Nylon 11

10 rs

Starch blends,
PBS

PLA, PHA's



How much land do bioplastics use?

Land use estimation for bioplastics 2019 and 2024
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GLOBAL AGRICULTURAL AREA

Pasture
3.3 billion ha

Food & Feed
1.24 billion ha = 26%*

lanta ol

. Material use***

# 106 million ha = 2%*
Biofuels Al ot
"~ 53 million ha = 1%* 1.4 billion ha

Bioplastics
2019: 0.79 million ha =~ 0.016 %*

2024: 1.00 million ha = 0.021 %*

Source: European Bioplastics (2019), FAO Stats (2017), nova-Institute (2019), and Institute for *'g*’j”fc‘l’:;'i:;i’::r‘i “g{'y")‘!;ﬂ;“w’ e
Bioplastics and Biocomposites (2019). More information: www.european-bioplastics.org wik | and-use for bioplastics is part of the 2% material use
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Circular bioeconomy basics

of|lgreenhouse gases.

/\ ‘ Plant-based materials can
replace fossil-based materials
and help reduce the emission
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CO, emission reduction, binding C
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Binding C, renewable carbon

® Biomass is a source of renewable carbon

" Also (bio)plastic is a source of renewable carbon

o
.g -

-y
w 7’
-~

, "

" Recycling!
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Recycling classification and methods

" Reuse: use the product again

" Mechanical recycling: collection, sorting, remeltlng and

producing new product é
AL o E

?®
" Chemiscal recycling: collection, sorting, (chemical) break-

down towards the buiIing blocks, repolymerising and

reprocessing {}
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Circular bioeconomy

The bioeconomy consists of 1) natural ecosystems, 2) the
production of renewable feedstock biomass in the
agriculture and forestry sectors and 3) industrial
processing to create biobased products.

WAGENINGEN ‘ % -b‘oom

UNIVERSITY & RESEARCH Booslir q[_ ‘ope ( tizens’ Kne | dq nd Aw

o ineie of Bio-Economy Research and In




Bioplastics in the circular bioeconomy

" Reducing GHG emission through renewable carbon
" Renewable carbon from biomass and recycling
" Replacing fossil products, esp. plastics and textiles
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harriette.bos@wur.nl

WAGENINGEN -b‘oom

UNIVERSITY & RESEARCH Boosting European Citizens’ Knowledge and Awareness

100years of Bio-Economy Research and Innovation

1918 — 2018



