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Future perspectives for plastic lifecycle
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Pyrolysis integration into chemical industry

Fossile-based processes

Steam cracking
- Naphtha
-2 LPG

Refinery processes
* FCC
» Hydrocracker
-> Vacuum gas oil
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Gasification
- Coal
- Petroleum coke
- Heavy fuel oll

stricter specifications on feedstock>
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Density

Boiling range
* Initial BP

Viscosity

Pourpoint

\_

» Approx. 700 kg/m3

* Final BP 200 °C

Storage stability
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Naphtha Steam Cracker specification *

\
Elemental limits
 Sulfur < 500 ppm
« Oxygen <100 ppm
* Nitrogen < 100 ppm
* Chlorine < 3 ppm

35°C

Physical Chemical Compound limits
properties elnloleliie W * Paraffins > 65 %
* Olefins < 2%

e Aromatics <12 %

Metals
* Cu/Ni <100 ppm
* Others < 1ppm
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Analytical Procedure

NMR: Nuclear magnetic ressonance spectroscopy ‘(IT
A\
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Holistic pyrolysis condensate characterization requires
combination of multiple analytical techniques
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Elemental analysis

-> Integral quantification of
heteroatoms
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1H-Core 13C-Core
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Low-field NMR

-> Quantification of
paraffinic, olefinic and
aromatic product
distribution

2D-GC
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1D-GC

Gas chromatography

-> Identification and
guantification of main
compounds and molecule
classes

Supporting analysis

-> Water content
- Density

-> Boiling curve
-> Calorimetry
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2D-GC — Fundamentals
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Column 1. Agilent DB-5MS
Column 2.  Trajan BPX50
FID: Flame ionisation detector
NCD: Nitrogen chemiluminescence detector
MS: Mass spectrometry
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Chromatogramm after column 1
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Retention time

Processed 2D chromatogramm

Adapted from Agilent (2021)
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Pyrolysis oil example: Mixed thermoplastic reference ﬂ(l'l'
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CHCI;
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Conclusion & Outlook ﬂ(IT
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Analytical procedure allows evaluation of
pyrolysis oil specification compliance

@ Screening of suitable
waste fractions

Fundamental
research on waste

#
. Process parameter
’ o plastic pyrolysis

optimization

Reactor development
and scale up
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