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Passive sampling of particulate matter in a laboratory room and
qualitative analysis of microplastics by F-Splitless pyrolysis GC/MS

[Background] In recent years, the presence of airborne microplastics (MPs) has been reported for both indoor and outdoor
environments." Furthermore, several studies have shown that concentrations of indoor MPs are higher than those of outdoor
MPs, raising concerns regarding potential human health risks associated with MP exposure. While pyrolysis (Py)-GC/MS is
an effective technique for the qualitative and quantitative analysis of MPs, there has been limited reports on the MPs analysis
of indoor air, and detection sensitivity remains a significant challenge. In this note, particulate matter (PM) was collected from
laboratory indoor air, and MPs contained in the PM were analyzed by F-Splitless Py-GC/MS to identify the polymer types and
additives present in the MPs.

[Experimental] A quartz fiber filter (QM-A; Cytiva/Whatman; 47 mm diameter, 475 pm thickness; hereinafter referred to as
“the filter") was calcined at 600 °C overnight before use. The filter was placed in a clean, uncovered Petri dish positioned on a
laboratory workbench (72 cm above the floor) at the center of a room equipped with seven GC/MS instruments. PM was
collected by passive sampling over a period of 30 days. After collection, both PM-sampled and blank filters were wrapped in
clean aluminum foil and stored in a refrigerator. Each filter was cut into halves and cryomilled using a Cryogenic Mill (Frontier
Labs.). 2 to 3 mg of the resulting powder was weighed into a sample cup for analysis. F-Splitless Py-GC/MS measurements
were carried out using a Py-GC/MS system equipped with a Multi-Functional Splitless Sampler (Frontier Labs.) capable of F-
Splitless injection and backflushing,? together with a UAMP column kit comprising a pre-column and a separation column.

[Results] Figure 1 shows the pyrogram of the PM-sampled filter along with
extracted ion chromatograms for ions of the indicator compound
characteristic to each polymer (Table 1). The additive 2,2,4-trimethyl-1,3-

Table 1. Indicator compounds for polymers
and their characteristic mass (m/z)

pentanediol diisobutyrate (TXIB) and five types of polymers were identified.  polymer  Indicator compound ~ Abbr. m/z
The detected polymers were nylon 66 (N66), polyvinyl chloride (PVC), - - -
polyethylene (PE), polyethylene terephthalate (PET), and nylon 6 (N6). PE 1,20-Heneicosadiene  C21 82
PVC Naphthalene Nap 128
PET Benzoic acid BA 105
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Fig. 1 Pyrogram of the PM-sampled filter obtained by passive sampling in a laboratory room.

Furnace temp.: 600 °C, Furnace interface temp.: 300 °C, GC inlet temp.: 320 °C, Inlet press.: 150 kPa (constant pressure), Splitless sampling time: 1 min, Pre-column: UA+-50 (50 %
diphenyl 50% dimethylpolysiloxane; L=2 m, i.d.=0.25 mm, df=1 pm), Main column: UA*-5 (5 % diphenyl 95 % dimethylpolysiloxane; L=30 m, i.d.=0.25 mm, df=0.5 ym), GC oven: 40 °C
(4 min hold) - 15 °C/min - 320 °C (10 min hold), Backflush start time: 26 min, GC/MS interface temp.: 300 °C, MS scan range: 29 - 400 amu, Sample amount: approx. 3 mg
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