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Pyrolysis of waste plastics
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300 - 800°C

SUPs
➢ Gases (5 – 20 wt.%)
• Non-condensable
• Condensable 
➢ Liquids (60 – 93 wt.%)
➢ Solids (5 – 20 wt.%)

N2

Fuels

Chemicals

36 - 48 MJ/kg
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A
B

Feedstock sampling
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Feedstock characterisation
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S1 (own study) S2 S3 [8] S4 [9] S5 [10]

Moisture content (wt.%) 0.02 0

Proximate analysis, (wt.%)

Volatile matter 99.85 99.30 88.54

Fixed carbon 0 0 9.37

Ash 0.15 0.7 2.09

Ultimate analysis (wt.%)

Carbon 86.09 85.81 86.42 61.87

Hydrogen 13.32 13.86 12.28 4.35

Nitrogen 0.483 0.12 0.72 0

Sulphur 0.1 0.06 0.17 0

Oxygen 0 0 33.78

Density (kg/m3) (own study)

Loose bulk density (@15mm particle 

size

72.57 88.13 66.75 245.76 211,5

S1 Mixed single use 
plastics

S2 PE+PP (50/50)

S3 LDPE

S4 PP

S5 PET

Proximate and elemental analysis of feedstock
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Experimental setup
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DTG of waste plastic feedstocks

10°C/min
20°C/min
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DTG of waste plastic feedstocks

10°C/min
20°C/min



1423.06.2023 SRH Berlin University of Applied Sciences and Universität Rostock – Uduak Bassey

DTG of waste plastic feedstocks

10°C/min
20°C/min
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Experimental plan

To investigate all the products 
obtainable from thermally 

treating single-use and multi-
layered waste plasticsAim

To identify and 
define the valuable 
products that are 

free of toxins

To analyze the input energy 
and exergy of the conversion 

processes

Method

Pyrolysis
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Heat transfer to the sample

Furnace Temp Thermocouple Temp

Effect of residence time on Vr
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Effect of Nitrogen flow rate in slow pyrolysis using a tube furnace

A
B

C
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DTG of oil/wax of SUP
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Effect of HHT on the quality of gaseous products
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❑ Slow pyrolysis is not optimal for SUPs

❑ Varying residence time may not be critical when SUPs are pyrolyzed in a tube 

furnace

❑ Bulk density of the feedstock is an important property to be considered when varying 

gas flow rate (in tube reactor)

2123.06.2023 SRH Berlin University of Applied Sciences and Universität Rostock – Uduak Bassey

Findings



❑ Further analysis of the gaseous products to identify the valuable compounds

❑ Critical analysis of the liquid fraction

❑ Analysis and assessment of the char fraction

❑ Fast pyrolysis investigation using a continuous reactor 

❑ Parameter optimization 
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Prospects
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Prospects
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