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Plastkvalitet
Materialekvalitet og —funktionalitet er
vigtig for genanvendelsen

Affaldssystemet
Den samlede handteringskaede for
plasten har betydning for genanvendelsen

T Massebalancer

Det er vigtigt at holde styr pa
materialestrammene i systemet

\ Lukkede kredslgb

Potentiale for lukkede plastkredsigb i
Europa, og betydningen af genanvendelse

DTU Environment European Environment Agency, internet



DTU Genanvendelsen skal ses i forhold til
== ressourcekvaliteten

Plastkvaliteter

Typical Recycling w " Mademballage

Circular Economy Circular Economy
Vision Situation
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DTU
= Markedsandele i Europa for udvalgte polymerer

Typical Recycling
Situation
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DTU
= Plastkvaliteten afhanger af indsamling og sortering

1.0 A
Kan genanvendes til:

0.9 1 | [ Alle produkter inkl. mademballage Effektive systemer

[_] Alt andet end mademballage - 50-60% af

[l Produkter med minimale krav til kemisk indhold husholdningsplasten kan

0.7 1 | [_]Kan ikke genanvendes / udsorteres og genanvendes i
god kvalitet

0.8 A

0.6 -

0.5 - - Ineffektive systemer

Den indsamlede plast kan

4 .
0 ikke genanvendes

0.3 -

Sammenblanding

—— Store maengder er ikke det
0.1 1 samme som god
genanvendelse
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Flasker Flasker + hard plast Flasker + hard + blgd plast Flasker + hard plast ~ Flasker + hard + blad plast

Kildesortering i hjemmet Kildeopdeling i hjemmet Ingen sortering
i hjemmet
(centralsortering)

. Eriksen, M. K., Damgaard, A., Boldrin, A., & Astrup, T. F. (2018). Quality Assessment and Circularity Potential of Recovery Systems
DTU Environment for Household Plastic Waste. Journal of Industrial Ecology. DOI:
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DTU
= Plastaffald er ikke bare plast!

Fysiske forureninger:

» |kke-plastmaterialer
(fejlsorteringer)

» |kke-plastmaterialer
(uadskilleligt)

» Ugnskede plasttyper
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Kemiske forureninger:

= Kemiske

tilsaetningsstoffer
= "lkke-bevidst” tilfarte
stoffer via brug eller T ==

| |
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Plastaffald og re-processeret plast fra affald er mere
kemisk forurenet end tilsvarende nyt plast

Eriksen, Pivhenko, Olsson, Astrup (2018). Contamination in plastic recycling: Influence of Eriksen, Damgaard, Boldrin, Astrup (2018). Quality assessment and circularity potential of

DTU Envi t -
nvirenmen metals on the quality of reprocessed plastic. Waste Management, 79, 595-606. recovery systems for household plastic waste. Journal of Industrial Ecology.




DTU
= Eksempel: Plast fra genbrugsstationer

Hard plastic waste Plastic film waste

48% 3% 22% 0.3% 6% 8% 12% 25% 5% 7% 63% 0.2%
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Food packaging C— Electric. & electron. mmmm Pharmaceutical mmmm Construction
mmm Non-food packaging = Other mmm Toys —=3 Automotive

DTU Envi ¢ Faraca, G., & Fruergaard Astrup, T. (2019). Plastic waste from recycling centres: Characterisation and
nvironmen evaluation of plastic recyclability. Waste Management, 95, 388-398.
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Genanvendelse af plast fra genbrugsstationer

Scenario sSMR
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sMR aMR

I

transportation
pretreatment
Reprocessing
Pyrolysis

Material substitution
MSWI

Electricity substitution
Heat substitution
Metal recycing

Other

Faraca, G., Martinez Sanchez, V., & Astrup, T. F. (2019). Environmental life cycle cost assessment: Recycling of hard plastic waste
collected at Danish recycling centres. Resources, Conservation and Recycling, 143, 299-309.




Hvordan lukker vi kredslgbene?

DTU Environment

3 :

Mo
AMammwe | Recycled
. I 7 oy plastic

Shredding
<6mm

Hot caustic Density Extrusion &
washing separation® pelletization

A

Materialeegenskaber

Forurening
Behandlingseffektivitet
Restfraktioner

Emissioner

Eriksen, M. K., Christiansen, J. D., Daugaard, A. E., & Astrup, T. F. (2019). Closing the loop for PET, PE and PP waste from households:
Influence of material properties and product design for plastic recycling. Waste Management, 96, 75-85.



DTU
= Niveauer af genanvendelse

Primary Recycling
Same characteristics as original, closed-loop

recycling, mechanical processing

Secondary Recycling
Lower quality, less demanding
requirements, downcycling, mechanical

processing

Tertiary Recycling
Conversion into chemical
feedstock, chemical recycling

Quaternary Recycling
AV Energy recovery,
incineration

DTU Environment

Based on: Singh et al. (2017)




DTU
Forskellige veje til genanvendelse af plast
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Non-circular
pathways

Virgin
feedstock

S Material Material
Polymerisation . :
formulation processing

Kilder: EuRIC (2019)




DTU
= Potentialet for at lukke plastkredslgbene i Europa

Model setup for year n
year n-1 year n+1
(year n=1 is equal to the static MFA)

‘ ‘ Waste management
|

Useand EOL ‘ Recycled

) Manu- . .
Recycled Production anu source- Collection Sorting ;
treatment material

material facturing* .
separation

FP

VIRGIN

IMPORT

VIRGIN

IMPORT

No input

of recycled
material in Leaving the European ) ) .
year n=1. . plastic loop Final disposal Recycled raw material

AG: agriculture, AU: automotive, BC: building and construction, EE: electrical and electronics, EX: exports, FIB: fibers, FP: food packaging, IMP: import, INC: incineration, LF: landfill,
NFP: nonfood packaging, OT: others, POST: postconsumer, PRE: preconsumer, REC: recycled plastic, REP: reprocessing, RES: residual waste, SOR: sorting, and SS: source-

separated waste.
Eriksen, M. K., Pivnenko, K., Faraca, G., Boldrin, A., & Astrup, T. F. (2020). Dynamic Material Flow Analysis of PET, PE, and PP Flows in

DTU Environment Europe: Evaluation of the Potentials for Circular Economy, Environmental Science & Technology, 54(24), 16166-16175




Waste management

Production
Manufacturing
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source-
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AG: agriculture, AU: automotive, BC: building and construction, EE: electrical and electronics, EX: exports, FIB: fibers, FP: food packaging, IMP: import, INC: incineration, LF: landfill,

NFP: nonfood packaging, OT: others, POST: postconsumer, PRE: preconsumer, REC: recycled plastic, REP: reprocessing, RES: residual waste, SOR: sorting, and SS: source-
separated waste.

DTU Environment Eriksen, M. K., Pivnenko, K., Faraca, G., Boldrin, A., & Astrup, T. F. (2020). Dynamic Material Flow Analysis of PET, PE, and PP Flows in
Europe: Evaluation of the Potentials for Circular Economy, Environmental Science & Technology, 54(24), 16166-16175




Potentiale for gget plastgenanvendelse i Europa

Saturation of market for fibers and other
rigid products in the Agriculture sector for PP
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Eriksen, M. K., Pivnenko, K., Faraca, G., Boldrin, A., & Astrup, T. F. (2020). Dynamic Material Flow Analysis of PET, PE, and PP Flows in

DTU Environment Europe: Evaluation of the Potentials for Circular Economy, Environmental Science & Technology, 54(24), 16166-16175
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Ressourcekvaliteten er essentiel!
Nar vi snakker om kemisk og mekanisk genanvendelse, sa
er kvaliteten af plasten afggrende for resultatet

Masse, kulstof og energibalancer
/ Projektet afklarer materiale- og energistrammene ved
mekanisk og kemisk genanvendelse samt forbraending

Mekanisk genanvendelse
/ Alt andet lige er mekanisk genanvendelse af plast den mest

effektive made at “recirkulere” plast pa

__ Kemisk genanvendelse
Alt andet lige er kemisk genanvendelse “en leengere vej” til ny
plast

Hvad er lgsningen?
Formentlig en kombination af mekanisk og kemisk
genanvendelse, suppleret af forbraending hvor ngdvendigt



