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Abstract

Atmospheric microplastics have become a research hotspot among emerging environmental pollu-
tants. They can migrate on regional to global scales through resuspension and long-range transport,
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and enter terrestrial and aquatic environments via dry and wet deposition, ultimately posing inha-
lation exposure risks to humans. Following the “sources-monitoring-processes-risks” framework,
this review summarizes recent advances in major emission pathways of atmospheric microplastics
(e.g., textile fibers, traffic-related abrasion, resuspension of urban dust, and coastal re-release). It fur-
ther outlines the applicable scenarios and limitations of active air sampling and deposition sam-
pling, with an emphasis on comparing identification and quantification techniques such as micro-
Fourier transform infrared (micro-FTIR), Raman spectroscopy, and thermal analysis (Py-GC/MS) in
terms of particle-size detection limits, reported metrics (particle number vs. mass concentration),
and quality assurance/quality control. In addition, we synthesize current understanding of how
boundary-layer mixing, resuspension, dry/wet deposition, and meteorological conditions shape
spatiotemporal patterns, and discuss evidence for potential health effects—such as respiratory dep-
osition, inflammation, and oxidative stress—along with associated uncertainties. Finally, we highlight
future priorities, including strengthened standardization and blank control, the establishment of
multi-compartment mass-flux closure and long-term observation networks, and methodological
advances for nanoplastics detection and exposure-effect linkage studies.
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Table 1. Comparison of common methods for identifying and quantifying atmospheric microplastics
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(5 aben/6), WAL V=LWT, MI1F 2 FR0 BT E mi=ppo)Vie IFRIMBEREGERE. T4
Y AR B IR FE RS R T, RISR RO A5 56 B B OSCHR S 8 B A BRG], IR SR RIS AR A
EVE, R EMA TR EGXE; F L Py-GC/MS FIR AP0 e o s 45 k128 R HE, T
- FROWIAR IR 12] [14]. EURIERE I, R ATERER “PUBR QA/QC AR [14][15]: (D Hl3p
KFE: WEMY AR AR > DIFEFRAERB/ 0255 %, ) b= EraA. Wl
TE, RSB G R BRI 1R 26 F FIRAE: B S & bR (bRRi/AR 27 4E) EE M, Wi
FEVCRE B S N AT iR Ak AR @) SRS S AMBMNL, s8R LEICR. LOD/LOQ. Hifs/
TEAS T FE AL, IR AT RE SR AERURLE PR B G Tt ASCRE R 20T [S] [10] [11] [15].
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TPzl BERECT R N R A HER, BB FR XA, AR 2 “HER - DTk -
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7255 B T AT FT BESE R — 8 i I 8] TRy VB AR AE KA Y KR M A& 15 e, Uikes
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FESFFFE[21]-[23]. BEAEE T U@ E SFRSEMMGE AR, SRR AR HRARAE
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