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The Challenge of Plastics Pyrolysis
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The Challenge of Plastics Pyrolysis
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The Challenge of Plastics Pyrolysis I
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Pyrolysis Pathways

Superposition?

Polymer B
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Pyrolysis Pathways
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Pyrolysis Pathways
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Polymers
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Polymers
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Thermogravimetry of binary mixtures
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Thermogravimetry of binary mixtures
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Thermogravimetry of binary mixtures
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Lab-Scale Pyrolysis -Mass Balance

100 -

80

60

40

Yield / Mass-%

20

PP RPUF  Superposition

14 16.09.2025 13" IFC in Prague - Michael Zeller et al. Institute for Technical Chemistry m ﬂ(IT



Lab-Scale Pyrolysis - Mass Balance
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Thermogravimetry of binary mixtures
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Thermogravimetry of binary mixtures
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Thermogravimetry of binary mixtures
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Lab-Scale Pyrolysis - Mass Balance
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Lab-Scale Pyrolysis - Mass Balance
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TPU-PVC Mix Condensate

4,5,6 chlorinated Oligomers
5

W |

: ' | ' | ' | ' I
0 50 100 150 200 250

Retention Time / min

Condensate Analysis

\ . /

Pyrolytic Interactions!

Chlorine migration to
condensate!

Derivatization of PUR
pyrolyzates?

Institute for Technical Chemistry ﬁc A\‘(IT



Potential Interaction Mechanism?
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Conclusions
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Thermogravimetry
Experimental Setup

Experiment

Parameter

Temperature

Value

ambient - 900 °C

Heating Rate

10 °C mint

Flushing Gas Flow

60 ml min-t (N,)

Total Sample Amount

10 mg

Polymer Mixing Ratio

1:1

Crucible Material

Corundum (Al,Oy)
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force compensation

O O

O @—— Oven

° ° Sample in vessel

© | ewowom—S

O 1 @

| |

O O
_______________________________ |
: Sample holder |
| Thermocouple :

|

: 30 Position 1
| A sensor |
I |
I |
I Scale :
| |
I |

https://sgs-institut-fresenius.de/en/material-failure-analysis/measuring-and-
analysis-methods/chemical-analytics/thermogravimetry
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Lab-Scale Pyrolysis
Experimental Setup

Experiment

Parameter

Temperature

ambient - 550 °C

Experiment Duration

3h

Flushing Gas Flow 50 ml min-t
Flushing Gas Ratio 1:4

(Ar:N,)

Total Sample Amount ~3.5¢g
Polymer Mixing Ratio  1:1
Condenser -5°C
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