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A Multi-Faceted Problem

Source: Geyer et al. (2017) Science Advances



Paths to Circularity and 
Waste Reduction

Compostable/Biodegradable Plastics Non-Plastic Substitutes New Methods for Decomposing Plastics

Bio-Based Drop-In or New Plastics Easier-to-Recycle Plastics Infrastructure/Systems Changes

Source: Austin et al. (2018) PNAS, Karp et al. (2017) Science, Christiansen et al. (2019) Nature Chemistry



Testing to Under a Variety of 
Conditions

Our history of partnering w/ composting 
facilities, dry AD facilities, wastewater treatment 
plants, & recycling facilities puts us at an 
advantage for testing under realistic conditions

Sources: Google Earth, DelRe et al. (2021) Nature



Ensure Good Intentions 
Translate to Good Outcomes



Research w/ an Eye Towards 
Large-Scale Impact

■ Modeling helps us understand how economics, environmental impacts will change over time
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PDKs as Circular Plastics

Sources: Vora et al. (2021) Science Advances



Long-Term Outlook for 
Circular Plastics
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■ Cost of PDK recycling comparable with 
commodity polymers

■ GHG footprint of recycling lower than 
virgin production of competitors

Sources: Vora et al. (2021) Science Advances



TEA & LCA as Powerful Tool 
for Improvement

Sources: Vora et al. In preparation
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cyclohexylamine
pyridine
DMAP
TREN
dimedone
hazardous wasteother impacts

road transport
electricity
natural gas
dichloromethane

29 kg CO2e/kg

1.6 kg CO2e/kg

86 kg CO2e/kg

NaOH

Optimistic case
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■ Helms group used feedback to reduce costs and emissions dramatically in a matter of months by 
eliminating use of DCC



Questions?


