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Objectives
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Investigate the bromine distribution Evaluate the potential of sorbents to
across pyrolysis products reduce bromine content in the oil
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Model samples
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PolyPropylene (PP) Composition iIn mass-%
PP DBDPE
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Br Br - DBDPE — 100 81.3*
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Br ‘ r PP-DBDPE blend 79 21 17.4 %

sr Br Br * Calculated for C,,H,Br;,

Br ** Quantified via combustion ion chromatography (C-IC)
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Decomposition behavior

10 mg | 10 K/min

FTIR gas cell

TG | e
2
o o
7 \
2 \
! 504 N
S 1 DBDPE W
Q Vo
S 0| PP-DBDPE STTom=s
© T T T T T T T T
2 200 300 400 500 600

Temperature / °C

TG-FTIR

Sample mass: 10 mg
Heating rate: 10 K/min
N, atmosphere

TG-FTIR Thermogravimetric-Fourier Transform Infrared Spectroscopy
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Decomposition behavior
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Decomposition behavior
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Decomposition behavior
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Effect of Ca-based sorbents
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Effect of Ca-based sorbents
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Effect of Ca-based sorbents
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Effect of Ca-based sorbents

kg-scale: STYX screw reactor

Quartz sand
& Ca(OH),

Feedstock

Filter elements M Separation of product fractions
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¥ Mass balancing
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Electrical Pyrolysis
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Solids ;

Throughput: 1 kg/h COnden.?atmn
Plastic:sand: 1:4 mass ratio uni
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Treactor, set point: 500°C
TSolids 30 min
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Pyrolysis behavior with Ca-based sorbents
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Pyrolysis behavior with Ca-based sorbents
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Summary and conclusion

Circular economy

PP-DBDPE: p N
- Bris primarily bonded to condensable # CH,; CHs; CH; CHs
hydrocarbons W\)\L
@ L L L
el Br-fl
PP-DBDPE + sorbents: - Petrochemical :_etarrerTtg
- Reduced detectable condensable Fossil industry
resources < J

brominated hydrocarbons

- Decreased bromine content in the oll

- Shifted bromine-loading from the olil to
other product fractions
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1 https://www.goodfishgroup.com/general-purpose-polystyrene-gpps/close-up-of-plastic-polymer-granules-
hand-hold-polymer-pellet, accessed on 27.05.2025
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Thank you for your
attention.
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