A{]}

Karlsruher Institut fur Technologie

Pyrolytic plastic waste recycling

the re-integration into chemical value chains

Re-Integration options

Analytical solution
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NMR result: Mixed thermoplastics

Chemical shift | tH-distribution Runtime 4min
Molecule group . .
In ppm In mol% s .

Aliphatics 0.4-43 76.9 cans 1

> R-CH, 04-1.1 > 17.8 Pulse angle 90°
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Aldehydes / Carbon acids ‘ 8.7—-13.0 ‘ 0.2 Automated data
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Advanced analytical methods for characterization of
condensable pyrolysis products from plastic waste

N. Netsch, T. Schmedding, A. Poplow, M. Zeller, B. Bergfeldt, G. Straczewski, S. Tavakkol, D. Stapf

Complex chemical composition of pyrolysis oll derived from plastic waste requires advanced analytical methods to evaluate
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Combination of multiple analytical techniques enables detailed characterization of pyrolysis condensates

1D-GC

Gas chromatography

- ldentification and quantification
of main compounds and
molecule groups

Setup of 2D-GC
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2D-GC result: Mixed thermoplastics
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Elemental limits

* Kusenberg et al. 2022. Waste Management

Supporting analysis

-> Bolling curve
—> Calorimetry
- Density

@ High peak resolution

@ Molecule class specific
peak separation

(#) Analysis flexibility by parallel
detector configuration
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