


Conversion Rates of Plastic in Sweden

Overview of Plastic Life Cycle Inefficiencies

* 1.3 Million Tons Produced: Sweden annually
produces 1.3 million tons of plastic.

* 600,000 - 700,000 Tons Collected: Collected
through municipal and industrial waste systems.

* Only 10-12% Recycled: 130,000 - 150,000 tons
of plastic are recycled, leading to significant
waste.

*50-60% Lost to Incineration: A large portion is
incinerated, wasting potential recyclates.

Can efficient pre-treatment methods bridge this gap?
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Impact of Pre-treatment Technologies

Improving Plastic Recycling Efficiency
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Enhanced Sorting Improved Washing
Technologies like NIR spectroscopy segregate plastics, Hot washing removes adhesives, food residue, and
reducing contamination. dirt, increasing recyclability.
Separation of Multilayer Plastics Material Upgrading
Solvent separation recovers polymer layers from Re-stabilization restores mechanical properties,
complex packaging. enhancing recycled plastics' value.
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Primary Objective & Key Goals

Shifting from Incineration to Recycling

& o3 o
Primary Objective Key Goals Purpose
Shift plastic reject streams from Characterize, optimize, and scale Increase recycling rates and
incineration to material recycling sorting and washing processes for reduce reliance on incineration
by improving pre-treatment recyclability. through pre-treatment.
processes.
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Project Partners and Waste Streams

Overview of Key Contributors

e 300 ton/yr

Fortum Waste Solutions AB
BC containers (HDPE - Monomaterial)
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Renova 100- 150 ton/yr
Cross-linked polyethylene streams (PEX)

Polyfuels AB
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Swedish Plastic Recycling

Mixed polyolefin streams (Svensk Plastatervinning)

an
B 2000- 3000 ton

Essity
Paper and plastic packaging stream

NI



Samples overview- Fortum

Large flakes

Unwashed
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Finer flakes

Unwashed
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Samples overview - Essity

Unwashed
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Washing protocol

Cold washing:

1)  Maintain a solid to liquid ratio of 1/5 - 1/10 — (depending on rigid
or flexible packaging respectively)

2) The washing is carried out at room temperature without washing
agents and without additional heating of water (as received from
the tap).

3) The washing is carried out for a duration of 10 minutes.

a. Collect a set amount of water (5-10 ml) at 0, 5 and 10
minutes.

4)  Arinsing step: 5 minutes is necessary to make sure that the sample
is clean of residual waste. (rewashing with fresh water)

a. Collect a set amount of water (5-10 ml) after rinsing step.
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Hot Washing:

1)

2)

3)

4)

5)

Maintain a solid to liquid ratio of 1/5 - 1/10 — (depending on rigid or
flexible packaging respectively)
The washing is carried out at 40 °C with:

a. NaOH
The amount of NaOH = 20 wt.% with respect to the amount of sample
used
The washing is carried out for a duration of 10 minutes at 40 °C.

a. Collect a set amount of water (5-10 ml) at 0, 5 and 10 minutes.
A longer rinsing step (10 minutes) is necessary to make sure that the
sample is clean of residual waste , detergents and NaOH.

a. Collect a set amount of water (5 - 10 ml) after rinsing step.
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Results & Discussion - Washing

Cold washing: Hot Washing:
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Samples overview — After washing

Unwashed
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Results & Discussion — Processing

Compounding temperatures:

210-220°C - Fortum
190 °C - Essity

Melt filter setting:
* 40 micron — Fortum

* No melt filter - Essity
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Injection moulding parameter:

Temperatures: 210 °C — Fortum
190 °C - Essity

Higher injection pressures for Fortum samples
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Samples overview - Fortum
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Samples overview
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Cold washed

Warm washed + NaOH
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Influence of washing on mechanical properties

N Impact strength at RT (kJ/m?)
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 Washng hasn’t influenced the mechanical properties drastically
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Influence of washing on Oxidation Induction Time

10 S

Oxidation Induction time (min)

A\
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OIT - washed (min)

| OIT - unwashed (min)

 Washin improves the OIT — removal of

contaminants

 Smaller flakes (larger surface area) — better

cleaning

 NaOH addition may reduce the OIT
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Upcoming work

Tensile testing & impact testing of the samples — Essity and Renova

Analysis on the collected washing water — GPC

Investigation of recertification/reclassification standards for washed material

Co-ordination of the pilot-scale washing
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