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Background

Status quo — linear EPS lifecycle
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1 https://poytherm.com/de/was-ist-eps-und-wei% C3%9Fes-eps/blog/344, accessed on 10.03.2025

A Incineration is a problem!
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Objectives

Future — circular EPS lifecycle
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Model samples

/ \ Commercial samples Composition in mass-%

n | <3 e PS PolyFR Br

‘ O O O | EPS 100 _ _
PolyStyrene (PS) EPS-PolyFR ~ >99 <1 0.4 2
il PolyFR ~ 100  64°
PS75PolyFR 25 75 48 b
PS50PolyFR 50 50 32b
PS25PolyFR 75 25 165

e PS 100 - -

@ Determined experimentally via C-IC.
b Calculated based on the amount of PolyFR mixed in.

Brominated butadiene styrene
copolymer (PolyFR)
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Decomposition behavior
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Decomposition behavior

50 pg | 450°C | 1 min
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Decomposition behavior

50 pg | 450°C | 1 min
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B PolyFR
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Addressing bromine
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Addressing bromine

50 pg | 450°C | 1 min
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Addressing bromine

(90)
100 £ Br released as HBr in mass-% of
TG S 1004 —- < POlyFR| 2 the initial Br input
~~ ) n
FTIR 7 ' _ 80 % Br as HBr (mass-%)
Sample _| = @ | 60 %
crucible £ 50 \ _ = PolyFR 89.0+2.2
o L0 & PS75PolyFR 89.8 + 0.9
\: g_ ' = PS50PolyFR 87.2+1.2
Balance G 0 . — .20 8 oly 21 1.
e 1o = PS25PolyFR 92.3+2.5
TG-FTIR ' I
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Heating rate: 5, 10, 100 K/min Temperature / °C HBr formation and release are
N, atmosphere ) )
’ P independent of PolyFR loading.
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Addressing bromine
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Can HBr be separated?
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Can HBr be separated?

v' HBr separation is possible via temperature-staging.
- TG-FTIR confirms HBr separation potential.
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Summary sXiT

M Commercial EPS and EPS-PolyFR mainly
yield styrene monomer

M PolyFR mainly releases Br as HBr
M HBr formation occurs < 350°C
M PS decomposition occurs around 400°C

M HBr formation and release are independent
of PolyFR loading

M HBr separation is possible via temperature-
staging
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