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Qualitative and quantitative analysis of synthetic polymers in ambient aerosols by Curl
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Introductlon

Nano- and micro-plastics (NMPs) have been observed in all environmental
matrices, including the atmospherelll. NMPs in the atmosphere have gained
attention due to their persistence and eco- and human-toxicological hazardsl!?l.

M otivation: PS: microspheres PS + THF to make 1L voldme of each Sample holder containing
dry form stock solution and concentration on a 6mm filter punch wrapped in foil.

« Most attention is focused on deposited particulates in atmospheric NMPs Size: 1.0 pm dilution series. diameter of blank filter punch
research, while little is known about submicron-suspended particles
expressed as mass per volumel3!, |

* |Inconsistencies occurs Iin the sampling, processing, analysing, and Quality
Assurance (QA) and Quality Control (QC) processes of NMPs, making it F e
difficult to examine their spatiotemporal patterns. . .

. . rene
« A standard methodology Is needed to analyse NMPs at submicron levels. v = (?’OHXELO:)%Z

. . Z &/ ~ . AIGC FT = L .'. 2 —
O bJ ective: CPP-GC-MS (Agilent Technologies 6890N) 0 ¥ | | | | | | | | R - 0 9875
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Fig. 2: Detailed methodology followed for the analysis of PS standard using CPP-GC-MS. Standard concentrations (ug/mL)

Investigation of synthetic polymers in atmospheric submicron particles using | o |
Curie-Point Pyrolysis Gas Chromatography (CPP-GC-MS) ReS U |tSZ Fig. 4. Calibration curve obtained for Styrene (P1)

Methodology:

The calibration curve represents the consistency and good reproducibility of

iInstrumental analysis. .o
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Peak area ratio w.r.t Internal standard

Sam ple Collection: : ——| The results showed that styrene was present in the PM,, samples. Therefore
] 108 RT: 6.6 min; . . .
i e N 2 o e e 104,78 || thiS complements our adopted methodology for synthetic polymer analysis by
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Fig. 1: Image shows the geographic Location (Torgauer Stral3e, Leipzig) of sample collection site. | L_,.;-;‘l I A AR MJLUVWU“ JLWHML Al Jﬂmm Y W, , ot
Time—> 500 ' T ' 15.00 o 2000 ' " es00 ' ' T ' ' 5
PM,, and PM, . samples were collected on quartz fibre filters with 150 mm | | . .
- 10 .23 P _ q Fig. 3: Total ion chromatogram and m/z ratio from the analysis of PS standard. 2000 g
. diameter using DIGITEL high-volume sampler.
. Outl K d Eut Work: PS has three favoured indicator compounds, styrene monomer (P1l), o
. . ] 32
§ Outiook an uture vork. styrene dimer (P2) and styrene trimer (P3)1. P1 is abundant, and therefore, bl i ‘ gz i e mebom o sommie sens m o e m
o & ¢ Imiz—> 20 40 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
T . " . . . it is a perfect indicator compound for PS quantification!4l.

+* This research facilitates routine analysis of ambient aerosol samples for Fig. 5: lon extracted (P1) overlay peaks for PM,, samples and field blank.

.%.71  synthetic polymers. :
D e Analysis of more synthetic polymer standards like PE, PP, PET, PVC, PU, ACknOWIedgement'
:"“.;3'.. PMMA, and TWPs In pure substance and in mixtures ‘doped’ in varying
“: > concentrations using CPP-GC-MS. This work is a part of “AirPlast” project funded by the German Leibniz Association under project no. K389/2021.
;177 « Determination of instrumental LOD and LOQ for the analysed polymers.
::~ » Quantification of NMPs in size classes relevant to air quality is aimed at BaIl=lE=I gl
‘¥7%  submicron levels. | | | , |
;__.~ . Chamber studies on the formation and ageing of airborne NMPs and TWPs. [1] Fan et al., (2022), Environmental Science & Technology 56 (24), 17556-17568. [2] Barbosa et al., (2020), Environmental Research, 182, 109089. [3] Costa-Gomez et al., (2023). Science of
.‘13:.»‘3‘~ * Modelling for moblllzatlon and atmospherlc spread will be developed The Total Environment, 856 159041. [4] Fischer et al., (2017). Environmental science & technology, 51(9), 5052-5060.
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