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Analysis of Microplastic Polymer Using Pyrolysis GC/MS
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Microplastics (MPs) encompass fine plastic particles with sizes ranging A MP standard was created in-house to mimic a representative environmental s T ol W N
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plastic ingestion, organisms can also bioaccumulate contaminants sorbed the autosampler for automatic loading and removal of the sample. The Py unit s T mA e Tim mA hm o onm
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characterize microplastics, including major and trace components and Ultra Alloy metal column. This column was chosen due to its ability to handle “1 | | "" | a4 r
sorbed contaminants, with the ultimate goal of understanding the fate and high temperature applications. To be able to identify the representative w . o -
toxicity of MP in the environment. pyrolysis products, it was determined that using the simultaneous Scan/SIM Pyrolysis products of PP o f| n o] ‘ |
Pyrolysis gas chromatography/mass spectrometry (Py-GC/MS) based mode was best. The Scan/SIM mode allows for the collection of a both the full . |I i E’IH i || ,
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in complex environmental samples. High sensitive detection of the masses. The ions of interest for the polymers studied can be seen in Table 2. Styrene 3 butene-13-dildibenzene 5 hexene.1,35-tryltribenzene
distinctive pyrolysis products of each polymer can be achieved. This poster These ions are well known as the main pyrolysis products of these polymers. o a— B e
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Figure 1: Shimadzu GCMS-QP2020 NX with Frontier pyrolysis unit PY-
3030D with AS-1020E auto-shot sampler

Instrumental Conditions

can be also used. These include libraries like the Wiley/NIST or a more specific
polymers library like F-Search from Frontier. These tools make simpler the positive
identification of pyrolysis products from MP in unknown samples.

Conclusions

Table 2: Pyrolysis products and analytical conditions
for detection of listed polymers

Results

Furnace temp 600°C The total ion chromatogram (TIC) obtained by analyzing the mixed sample In work, we established the diﬁerenges between data acquisition In simultaneous Scan
Interface temp 300°C containing multiple polymers is shown in Figure 2. As it can be seen in this and SIM mode for the characterization of MPs by analyzing four model polymers (PE,
_ traditional scan. nUMerous peaks can be identified. PP, PS and PVC_)). W|th_ a Py-GCMS. Whllle Scan mode prowdes a general Synopsis of
nlet 300°C Peak positive identification of standards in Scan mode can be easily done. Sca)ImrF:]IerCOeergg’zggni,n Itthlz :aer?]t Iteo irTOSr“\t/Iormtgge péﬁ%ﬁ?;:nggoudsugiaﬁjsﬁv r;\eosdpeec::\sfce)

40°C (2min) — However, the positive peak identification of complex environmental samples Fa)llo):/vs for iniE[)iaI identification ofpunknown polyme.rs present in environmental samples

Column 10°C/min — 320°C containing MPs and other interfering compounds is easier by acquiring data in '

While only the qualitative method was described here, the Py-GC/MS can also be used
for quantitative determination of the different polymers found in these samples. The use
of Scan/SIM mode provides both the sensitivity and selectivity for characterizing MPs

(16min) SIM mode as individual products can be identified. The ion chromatograms
shown in Figure 3 represent the pyrolysis products from PE, PP, PS and PVC.
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Table 1: Analytical conditions for Py-GC/MS system

Figure 2: TIC Chromatogram Obtained by Analysis of Mixed Polymer Sample by Py-GC/MS
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