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European plastics demand* by segment and polymer type 2013

|DTechEx Research Source: PlasticsEurope (PEMRG) / Consultic / ECEBD

* EU-27+NO/CH
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igure 3 | Depolymerization of polyethylene. In the presence of short-chain alkanes,
wuch as n-hexane, depolymerization of polyethylene occurs through dehydrogenation,
ilkene metathesis and hydrogenation. The overall result of these three reactions is cross
ilkane metathesis. a| Dehydrogenation of polyethylene and n-hexane affords a
ong-chain olefin and hexene. Cross olefin metathesis results in the scission of the
rolyethylene chain into shorter chains, which are hydrogenated to give back saturated
sroducts. Multiple cycles of the reaction sequence result in the conversion of
»olyethylene to short alkanes appropriate for use as transportation oil*. b | The iridium
sincer complexes catalyse both the dehydrogenation and hydrogenation steps. Olefin
netathesis is carried out by the mixed oxide catalyst Rh,0,-Al,0,.
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Repeatedly recyclable polymers

Zhu et al. report production of a plastic that can be recycled repeatedly through chemical methods

without loss of function. Blending of the two enantiopure polymers yields a plastic that can withstand higher
temperatures, expanding its usefulness further.

Fused rings
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Biodegradable polymers
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Global production capacities of bioplastics
3,500
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Source: European Bioplastics, nova-Institute (2020)
More information: www.european-bioplastics.org/market and www.bio-based.eu/markets
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BUILDING BLOCKS oo 8 21 chemiy,
and biopolymers containing biogenic !
carbon taken from the atmosphere.

BIO-BASED PLASTICS

are a large family of materials that
are derived from renewable materials,
-... some can be compostable.

E){t
I¢
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* MECHANICAL
* RECYCLING
i is the best end-of-life
: option for the majority
: of bioplastics, e.g.
: bio-based PET or
" bio-based PE.

RENEWABLE
RESOURCES “f

increase resource

efficiency and re- ~

duce CO, emissions. Blopas®

Convetrsion

PRODUCTS

made from bioplastics can be
found in all applications in whiLh
fossil-based plastics are used.

Energy
recovery

ORGANIC RECYCLING »
makes use of untapped biowaste RSP T
potential and strengthens the

secondary raw material market.

ENERGY RECOVERY

-
is an additional end-of-life option for bioplastic 4 m
materials where an alternative waste management

Wmhwf
infrastructure does not exist. '

source: European BioplaSt
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Main PLA application areas

8

Bottles Films Thermoforming Fibers Nonwovens 3D printing Injection molding /
Rotomoelding
4 Re i back
e NADH — toglycolysi
H o = NH,
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2 A *ogl N HO o ,
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" R w7 7 3 o Hy Heat under vacuum
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H/H O Glycolysis 2 (]:—0 2 ?—0 SH M HZD 0 (0]
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HO ?H # BT catalyzed steps ‘|:= Enzyme, H HO_(!:_H I I
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Polyethylene terephthalate (PET)

N

"HS Y08(H ) r,)0%- HO o OH

0 OH o° \/J/ © F-
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Polyethylene Furanoate (PEF)
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(by matena Plastics production from 1950 to 2018

Bio-based worldwide 3.5 million t
Fossil-based worldwide 359 million t

@ Other 1.1 350
(bio-based/ incl. Europe (EU28 + NO/CH) 62 million t
non-biodegradat: 300
PE 10
e 1 7 250
@® PET 7.8 §
----- 200
® PA 11 i
o 1w
&
@ PEF* 0.0
@ PTT 9.2
1950 1955 1960 1965 1970 1975 1980 1985 1990
000000
Bio-based/non-bi Inciuxges thermopiastecs. polyursthanes, s
41.9% costings and seslants and PP-Sbres. Not included PET-. PA-, and polyacry-fbree.

*PEF is currently in development and predicted to be available in commercial scale in 2023.

...................................................................................................................................................................... -~
Source: European Bioplastics, nova-Institute (2020) ‘m
More information: www.european-bioplastics.org/market and www.bio-based.eu/markets At
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