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I: Waste tyres

~

2) Abundant and
hard to recyclell!

1) Energy intensive to produce

Tread

Steel belt

Textile carcass .
Sidewall

Butyl liner

| Alloy band

Bead wires

-~

\ Heterogenous composition Tyre fire in Kuwait J

\ Sulphur & metal contaminants

Imperial College
London

Engineering and
Physical Sciences
. Research Council

oyrenergy

2: Pyrolysis process

~

Q\"c\ysis products

<yre composition

Curing
Systems DEIHED 113 kg

Rubber

; ,Synthetic
_ " Rubber
( : 11-24%
Carbon
Filler

. Highly aromatic hydrocarbons
Inorganic residues

[1]- A.J. Bowles, G. D. Fowler, Resour. Conserv. Recycl. 182, 106277 (2022).
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Pyrolysis products

3: Recovered Carbon-black (RCb)

~

Carbon black is a fossil fuel derived filler used in tyres, plastics, and
inks

RCb is a recycled filler material produced from tyre pyrolysis char
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Question #1: Can we produce high-quality )
recovered carbon black from tyre pyrolysis?
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4: Limonene

) )
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j. * Solvent and fragrance used in consumer
\ products
* Inefficient distillation production process

= high price (52000+/tonne)

Unzipping and
cyclisation

\ 1 Question #2: Can we produce limonene at a
L substantial quantity to valorise waste tyres?

[1] - Cardona-Uribe N,et al. Sustain Mater Technol. 2021;28:e00287.
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5: Experimental methodology Sampling

Q1 & 2: Can we produce RCb & Limonene
from waste tyre pyrolysis?

To answer these, we need to understand:
* Feedstock properties
e Tyre pyrolysis influencing variables
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6: Effect of temperature

Higher temperature
increased volatilisation
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7: Effect of gas flow

Low gas flow High gas flow

More pronounced
at lower pyrolysis
temperatures
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8: Experimental methodology Il

Analysis
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High gas flow used to recover RCbh
Low gas flow to condense more limonene
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9: RCb properties Pyrolysis temperature Pyrolysis temperature
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10: Limonene properties

Absorbance

Tyre pyrolysis oil

Dilution for analysis

FTIR also confirmed presence of limonene.
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11: Conclusions and further work

At 550°C,
1) High gas 2) Minimise 1)  Limonene yield = 1.8% wt
circulation volatile of tyre
Pre-processing | . Tyres 'required in residence.time 2)  Recovered carbon black
granulation 000 kiln to remove to avoid yield = 36.6% wt of tyre
volatiles from limonene
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g‘f;: Tyre Chip

assuming RCb = $600/tonne

degradation & limonene = $2000/tonne....

char

= II Pid ( These two products can increase )
Continuous/fluidised bed , the value of waste tyres by
Thermal/microw ave 7
’ _$250/tonne J
» “ > | Volatile hydrocarbons e ™
 — Further work:
3| Gas |- 1) Extraction of limonene from
e . : TPO.
T T * —3-1 Qi Distillation and enrichment —3 Limonene 2) Incorporation of RCb to
E—— y, ~Condensing system _recycled products. y
A |
3) Remove Y Thank you
char quickly _ — »|Char
quickly to - ]

: Pyrenergy Ltd. . .
Char post-processing 1 Recovered carbon black for funding this work. a |€X. bow|e515 @ im pe ria | .ac.u k
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