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Questions raised by new plastics

Image from T. Uekert et al., ACS Sustain. Chem. Eng., 
2023, 11, 965-978.

Collection: Which plastics 
should go to recycling, 

composting, or other? How 
do we communicate this?

Sorting: How do we sort 
new plastics, so they reach 
the right waste stream and 

don’t become contamination?

Current recycling: How will 
new plastics behave in 
mechanical recycling?

Future recycling: How will 
new plastics behave in 

chemical recycling?
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• Mechanical recycling can tolerate 1-12% 
contamination with non-target plastics

• New plastics could exacerbate 
contamination issues for mechanical 
recycling

Contamination risks in the current 
recycling system

Data and figure from T. Uekert et al., ACS Sustain. Chem. Eng., 2023, 11, 965-978.
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• Cart tagging (informing households whether they put the right or wrong materials in their recycling 
bin) could reduce contamination by up to 10% from baseline values of 8-26%

Reducing contamination in the current 
recycling system

Image from J. Walzberg et al., Energy Res. Soc. Sci. 2023, 100, 103116
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• Chemical recycling (methanolysis) of mixed polyesters  economic and environmental benefits 
when feedstock contains more polylactic acid (PLA) and polybutylene adipate terephthalate (PBAT) 
than polyethylene terephthalate (PET). 

New plastics could benefit the future 
recycling system

Preliminary data subject to change – not for distribution, quotation, or citation. Manuscript in preparation in collaboration with Amazon. 

50

70

90

110

130

150

0% 20% 40% 60% 80% 100%

N
et

 P
re

se
nt

 V
al

ue
(m

illi
on

 $
)

Biodegradable Polyesters in Feedstock

2.0

2.2

2.4

2.6

2.8

3.0

3.2

0% 20% 40% 60% 80% 100%G
lo

ba
l W

ar
m

in
g 

Po
te

nt
ia

l 
(k

g 
C

O
2

eq
/k

g)

Biodegradable Polyesters in Feedstock

more PET more PLA/PBAT more PET more PLA/PBAT



www.nrel.gov

Photo from iStock-627281636

Contact: taylor.uekert@nrel.gov
Publication number: NREL/PR-6A20-86469
Acknowledgements: Jason DesVeaux, Kat Knauer, 
Julien Walzberg, Tapajyoti Ghosh, Gregg Beckham, 
Birdie Carpenter, Amazon Team.

Thank you!

This work was authored [in part] by the National 
Renewable Energy Laboratory, operated by Alliance for 
Sustainable Energy, LLC, for the U.S. Department of 
Energy (DOE) under Contract No. DE-AC36-08GO28308. 
Funding provided by the U.S. Department of Energy Office 
of Energy Efficiency and Renewable Energy Bioenergy 
Technologies Office. The views expressed in the article do 
not necessarily represent the views of the DOE or the U.S. 
Government. The U.S. Government retains and the 
publisher, by accepting the article for publication, 
acknowledges that the U.S. Government retains a 
nonexclusive, paid-up, irrevocable, worldwide license to 
publish or reproduce the published form of this work, or 
allow others to do so, for U.S. Government purposes. 

NREL/PR-6A20-86469

mailto:taylor.uekert@nrel.gov

