ANALYSIS OF (MICRO-)PLASTIC-ASSOCIATED CHEMICALS RELEASED INTO MARINE ENVIRONMENTS BY
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Investigating the chemical composition of microplastics and their leachates to better understand microplastic leaching in the marine environment, as
well as inform exposure and risk from plastic-associated chemicals.
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Background

Plastic materials contain many different chemicals, which include functional additives as well as trace levels of non-intentionally added substances. Plastic released into the environment acts
as a vector for these chemicals, which may cause harm to exposed organisms. The complex mixture of chemical classes and concentrations within plastics is a challenge for analysis, which

can be addressed through the use of multidimensional analytical approaches.

Here, the chemical composition of different polymer samples was analysed using comprehensive multidimensional gas chromatography coupled to time-of-flight mass spectrometry.
Ultrasonication assisted extractions with solvent represents a ‘worse-case-scenario’ in relation to environmental leaching, and provides a starting point for non-target analysis of microplastic
leaching in marine environments.
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‘ ’ ‘ Microplastics were generated from virgin polymer pellets.
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Results
All the virgin polymer samples released chemicals under organic extraction. As shown in Figure 1, the 250 m Hexane ® DCM:MeOH  MeOH m EtOAc
number of compounds released by each polymer was influenced by the solvent used for the extraction. 500
Additionally, the conventional polymers released a higher number of chemicals than the biopolymers, A%
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The high number of compounds released by LDPE and PP is due to the release of polymer-derived s
alkanes. The use of GCxGC enabled separation and identification of other plastic-associated b 100
compounds from the alkane series (see respective chromatograms). In contrast, the other polymers 5 &g
released a range of compound classes. Some of the compounds identified in the extracts, for example g I
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Below are example chromatograms for the polymer extracts indicated, with compounds of interest
shown alongside their application. Figure 1: Number of compounds released by each polymer into the different solvents used for extraction
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Conclusion Next Steps
Chemical extracts from several polymer samples demonstrated that virgin polymer samples The next steps are to develop a method for analysis of agueous leachate samples — using
contain chemicals which are not chemically bonded to the bulk polymer material — and the chemical information from the organic extractions. Spiked water samples will be used to
therefore have potential to be released into the environment. Future leaching studies can be develop and optimise an online, direct immersion solid-phase microextraction using SPME
iInformed by the chemical identifications made, and increase the confidence that those Arrows coupled to GCxGC-ToF-MS, after which the method will be used to analyse marine
compounds identified in leachates did originate from the respective polymer. leachate samples which have been prepared with the microplastic samples used here.
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