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How odour-contaminated plastics find their way into new applications
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Fraunhofer Cluster of Excellence Circular Plastics Economy CCPE
Research agenda and structure
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Recycled plastics and unpleasend odour
Sources of odour

B Post consumer plastics

" Fragrances in detergent, laundry, shampoos
shower gels etc.

® Organic residues from food

® Industrial plastics

® Tend to less odorous (not in direct contact
with food/product)

" Degradation products of hydrocarbons

Source: Andrea Cabanes et. al.
Odorant composition of post-consumer LDPE bags originating from different collection systems
Waste Management 104 (2020) 228-238
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Recycling process and odour control
Main steps of mechanical recycling and established odour mitigation measures

Classification
Feedstock Sorting Processing
Grinding

B Washing
Sink/Float — cold wash
Hot wash

B Extrusion
Formulation (odour reducing/masking additives)
Stripping agents (H,0O, CO,)
Degassing techniques

B Processing
Deodorisation of granules
Storage in decontamination reactor
Injection moulding

Sandwich components with odour barrier -> Research topic of CCPE
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Concept
Sandwich components with an odour barrier skin

Core: odorous plastic

Minimum Skin thickness: 0.25 mm S

Skin: Odour barrier layer
containing Additives
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Processing
Sandwich injection moulding
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http://www.maschinenbau-wissen.de/skript3/werkstofftechnik/kunststoffe/414-mehrkomponentenspritzguss (accessed 02.03.2022).
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Investigations
Sandwich structures tested by sensory evaluation at 80 °C

® Polypropylene recyclate

Effects of different polymer skins
without additives

Effects of different polymer additives
Effects of the polymer additive location

Effects of the polymer additive content
of the skin

m Polystyrene recyclate
® Polyethylene containing bio-based filler

© Fraunhofer IVV
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Sensory evaluation

Analysis of the release of core material odour

Oven, 80 °C

Test specimens stored individually
in an aluminum bag

Performed by three
trained panelists
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Results - Polypropylene recyclate
Polypropylene recyclate from “Gelben Sack”
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Results - Polypropylene recyclate
Effects of different polymer skin materials without additives

Intensity of the core material odour

Sensory evaluations at 80 °C
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Results - Polypropylene recyclate
Effects of different polymer additives
Sensory evaluations at 80 °C
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Results - Polypropylene recyclate
Effects of the polymer additive location

Sensory evaluations at 80 °C

Core material PP recyclate

Circular Solutions by Fraunhofer
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Results - Polypropylene recyclate
Effects of the polymer additive content of the skin
Sensory evaluations at 80 °C
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Results - Polystyrene recyclate
Polystyrene recyclate from the maritime sector

Sandwich with a skin without additive Sandwich with an odour barrier skin
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Results - Polystyrene recyclate
Effects of the polymer additive of the skin

Sensory evaluations at 80 °C

Circular Solutions by Fraunhofer
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Results - Polyethylene containing bio-based filler
HDPE-Lignin compound

Ev::Bio

Results of a sub-project of the Fraunhofer Project
»Evolutiondre biookonomische Prozesse EVOBIO«
2020

Integrative use of material flows for the production of optimised materials
for innovative products in bioeconomic process cycles
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Results - Polyethylene containing bio-based filler
Effects of the polymer additive content

Sensory evaluations at 80 °C
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Conclusions
How odour-contaminated plastics find their way into new applications

Recyclates from post-consumer waste often exhibit an unpleasant
odour, which can have a variety of causes

An effective way to eliminate these unpleasant odour is the
sandwich injection molding process presented here

Sandwich structures with an odour barrier layer with special
additives - which are adapted to the odour of the sandwich core
material - enable new applications for odour-contaminated
plastics.

This is how odour-contaminated plastics find their way into new v,
applications . v
’ﬂFraun "
Industrial partners for further development/application are be < hotee | A3
sought. © Fraunhofer IVV
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