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Incineration is a problem! 

Background 
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Future – circular EPS lifecycle
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Br-FR: brominated flame retardant(s)

Investigate the effect of Br-FR on 

styrene yield in EPS pyrolysis

Br

1

Investigate bromine separation 

in the gas phase
2



Model samples
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PolyStyrene (PS)

Brominated butadiene styrene

copolymer (PolyFR) 

PS PolyFR Br

EPS 100 – –

EPS-PolyFR > 99 < 1 0.4 a
EPS-PolyFREPS

Composition in mass-%Commercial samples

Mixed samples

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

PolyFR – 100 64 b

PS75PolyFR 25 75 48 b

PS50PolyFR 50 50 32 b

PS25PolyFR 75 25 16 b

PS 100 – –
PolyFRPS



Decomposition behavior
How is styrene yield affected? 
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Decomposition behavior
How is styrene yield affected? 
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How is styrene yield affected? 
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✓ PolyFR does not significantly 

affect the styrene yield. 
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Addressing bromine 
In which chemical form is bromine released? 
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Addressing bromine 
In which chemical form is bromine released? 
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Br as HBr (mass-%)

PolyFR 90 ± 1.6
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Addressing bromine 
How much bromine is released as HBr? 

17/09/25 Razan Alsharqawi – Circularity of Flame-Retarded EPS: Recovering Styrene and Addressing Bromine11

200 300 400 500

0

50

100

S
a
m

p
le

 m
a
s
s
 /
 %

Temperature / °C

0

20

40

60

80

100

H
B

r 
c
o
n
c
e
n
tr

a
ti
o
n
 /
 g

/m
3

200 300 400 500

0

50

100

S
a
m

p
le

 m
a
s
s
 /
 %

Temperature / °C

0

20

40

60

80

100

H
B

r 
c
o
n
c
e
n
tr

a
ti
o
n
 /
 g

/m
3

200 300 400 500

0

50

100

S
a
m

p
le

 m
a
s
s
 /
 %

Temperature / °C

0

20

40

60

80

100

H
B

r 
c
o
n
c
e
n
tr

a
ti
o
n
 /
 g

/m
3

PS50PolyFR 
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HBr formation and release are

independent of PolyFR loading.
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N2 atmosphere 
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Addressing bromine 
How much bromine is released as HBr? 
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Can HBr be separated? 
Temperature-staged pyrolysis
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Summary

In cooperation with

https://www.kore-system.com/6-reasons-why-you-should-

choose-eps-over-the-competition/, accessed on 10.03.2025

 Commercial EPS and EPS-PolyFR mainly 

yield styrene monomer

 PolyFR mainly releases Br as HBr

 HBr formation occurs < 350°C

 PS decomposition occurs around 400°C 

 HBr formation and release are independent 

of PolyFR loading 

 HBr separation is possible via temperature-

staging
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