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1. Introduction

Plastic recycling rates remain low worldwide despite the global efforts (PlasticsEurope). The
challenges around plastic recycling are related with the complexity of this waste streams due to the
presence of several additives, polymers, and non-intentionally added substances. Some of these
substances are highly problematic, which is the case of flame retardants such as
hexabromocyclododecane (HBCD) - classified as a substance of very high concern under REACH
legislation since 2015 (Koch et al.). HBCD is commonly found in extruded polystyrene (PS) foams
used as insulation boards, and despite the fact that its production and usage has been prohibited,
HBCD still persists in older products that are today in circulation (Koch et al.). Especially the
migration of this substance to food-contact applications during recycling processes poses a
concerning threat, highlighting the need for its removal from waste (Koch et al.). In this work we have
tested several extraction technologies to remove HBCD from polystyrene waste in the context of
dissolution-recycling. The principle of dissolution recycling is to first dissolve the polymer, remove
the insoluble contaminants with a solid-liquid separation processes, followed by an extraction step
for the soluble components and finalizes with a recovery step for the polymer (Kol et al.). The studied
extraction technologies include adsorption and a new developed removal technique.

2. Materials and Methods

Solvent selection was carried out using °
the Hansen Solubility Parameters and
COSMO-RS simulations (Kol et al.).
Adsorption experiments were

performed with activated charcoal (AC- =
84 kindly provided by DESOTEC) using E m -
an adsorbent dose between 1 and 25 Figure 1. Adsorption experiments set- up. Figure from Van Melkebeke et al.
g/L (Van Melkebeke et al.), Figure 1.

The adsorbent was characterized, indicating that AC-84 has a specific surface area with 2164 m?/g,
a total pore volume of 1.03 cm?®/g and a low micropore volume of 0.24 cm®/g. The new developed
technique was applied on an extruded PS waste sample containing HBCD obtained from a waste
collector supplier and performed at room temperature. Analytical techniques used for the
quantification of HBCD were HPLC, pyrolysis GC-MS and microwave-assisted combustion followed

by lon Chromatography.
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3. Results and Discussion
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o 5 10 15 20 25 30

HBCD from the real waste sample, Table 1. -
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4. Conclusions

Figure 2. Adsorption removal efficiency from Van

This work shows the potential of the studied extraction
technologies such as adsorption and a new developed

screened in Van Melkebeke et al.’s work.

Melkebeke et al. Note that other adsorbents were

technique to remove HBCD from polystyrene Waste’ Table 1. Removal efficiencies (RE) obtained for HBCD

posing a step forward towards the cleaning of polymeric "/t different removal technologies.

waste for closed-loop recycling. As future work, Technology RE (%)
upscaling calculations and LCA assessments are Adsorption 95
required to fully complement the evaluation of the New developed technique 94

different technologies.
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