&) CHALMERS Plastic Waste Recycling N

PLASTICS
EUROPE

Enabling a sustainable future

Fossil Resources

Plastic
Product

(o

Plastic Waste



CHALMERS Plastic Waste Recycling !

PLASTICS
EUROPE

Enabling a sustainable future

Fossil Resources

Plastic
Product

(o

Plastic Waste




) CHALMERS Plastic Waste Recycling !

PLASTICS
EUROPE

Enabling a sustainable future

Fossil Resources

Plastic
Product

(o

Plastic Waste




CHAIMERS Plastic Waste Recycling

PLASTICS
EUROPE

E Enabling a sustainable future

Fossil Resources What iS the
industry looking
for to produce
more sustainable
plastics?

v

Plastic
Product

(o

Plastic Waste




CHAIMERS Plastic Waste Recycling

PLASTICS
EUROPE

E Enabling a sustainable future

Fossil Resources Malnly olefins

V4

most common:
ethylene,

propylene, and

butadiene

v

Plastic
Product

(o

Plastic Waste




¥\ CHALMERS

e PYyrolysis and FB steam cracking - olefin production

* Pyrolysis 550°C & hydrogenation

Fluid bed Steam Cracker

Fractionation

Products

* Direct steam cracking (FB) of plastic

Hydrogenation

Pyrolysis 550 °C
Steam Cracker

waste 700-800°C

Direct cracking 700-800 °C
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Why complex polymer-rich material ?
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LR Example of complex waste

(1) Shell 25% wt
Plastic-based

Cellulose-based to hold

! > (2) Filling 45% wt the adsorbent
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) CHALMERS Steam cracking products

(1) Shell

| — (2) Filling

> 4 {
£ W . .
6;‘-,"& Direct FB steam cracking ~30 % wt olefins from shell
va™ g e b8 700-800 °C .
= S 3:-' = 7 — Only 5% wt olefins from cellulose
Diapers ~20% wt CO,
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CHATMERS Pyrolysis as pretreatment step

g
§ p—
. o O
* Pyrolysis 550°C e[ il
) L]
________________ N _____, Do,
| Ol " || | feseaesed
. CO, from 20% to 10% >3 I
_________________ : -g — % [T mum—
= S
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* 2 steps: Pyrolysis & FB steam cracking !

 Remove possible impurities
 Liquid rich in paraffins and olefins

~ * Lower formation of CO, and CH,
Diapers



) CHALMERS Pyrolysis as pretreatment step

* Pyrolysis 550°C

bed Steam Cracker

=k

* Direct steam cracking (FB) of plastic

Demonstrated in a previous project:
Utvardering av termokemisk atervinning av
engangsprodukter fran sjukvarden

waste 700-800°C

Pyrolysis 550 °C

Direct cracking 700-800 °C

v /

* Remove impurities including O

* Liquid rich in paraffins and olefins


https://klimatledande.lindholmen.se/sv/projekt/utvardering-av-termokemisk-atervinning-av-engangsprodukter-fran-sjukvarden-och-utsorterade
https://klimatledande.lindholmen.se/sv/projekt/utvardering-av-termokemisk-atervinning-av-engangsprodukter-fran-sjukvarden-och-utsorterade
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CHEEMER Pyrolysis as first step- Example of tires

lll! .".
2 15% ,9 ©

Steam G 7%
------- e o
crackin
g C4 6% .' o
40-50% il @
Qil
I .
_ I '

New tire 10kg of tire-based pyrolysis oil produces

b Steel
I industry

| close to 5 kg of high-value compounds in

E the gas generated.



j CHALMERS Heteroatoms

Corrosion
Fouling
Coke production
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LNHW\/M Poison...
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Nylon (Polyamide)

PVC

Fractionation
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e Nylon- FB steam cracking test
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(Spec. List) Pyridine, 2-ethyl- =

Nylon (Polyamide)

P

Direct FB steam cracking 700-800 °C

—

Impurities —N\cguld

25 % wt olefins . ! |
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cHALMERS  Competency- ' Project course

Master thesis
Experimental basis
Sample preparation
giz ﬂ ——T1 d
. Method selection/ 3 L S e S DI
development N o st
g ; —8—T5 - Metal

(=]

0.05 0.1 0.15 0.2 0.25 03

Data : Partial paressure P/Po
1. Processing
2. Analysis

v

> Interpretation of results




UNIVERSITY OF TECHNOLOGY

CHALMERS cﬁ) KLIMATLEDANDE

PROCESSINDUSTRI

Thank you!
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