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Figure 1 Bibliometric analysis of microplastics research based on WOS core database. (a) Number of published articles; (b) keywords network

diagram

FI201S4EA HBLER — R A Rhnie S, BRE,
T WA IR T R SR 2R R A TR R
RIS IHIB B (atmospheric microplastics, AMPs), 7£
WOSH LI R “TS=(microplastic* & (atmosphere*
OR atmospheric*))"#1TK R, 7 & IR SSHEEHE
R A A AR Lkt S, HAEROERHIT ST i L
B TR, 20164E M35 (15 1 1.18%)H 202 14E 11
10655 (15 4. 73%)(K 1 (a)).

FHIVOSviewerl.6.174: I WOS H RS R
FE Y D EHR) X 2% [ (11 1(b)). 43-Hr SR m] 1o 2% T ] 1, 30
ARSI E 322 R AR R ) PR B A
o itE ol ) KRAHIBEHE L iy WL A A
ST ) R AR R A PR (L0 5) = . BRI,
AR SO N ZE SR A S = N RS R 43 A
FEOE SRUE . R 7 UMA SRR T T, Z5R K
SRR TR SRR AR B, 5 T oA iz Sl A
RALSERIBFFETr 0]
1 KREAB RN )5 155 5 Ak AR

IS Sl B A3k T DX s 3 s 20 1Y) 1 SRR
PIXFTERF, ARSI AR T R ATE, H
ERGE B, REYEAVAMRE S, 2IlE
JRA RN R 22
L1 RSP R 4 S5 7

KA ERE BRI, 75 2R A KA FE il LA R
UEAFSE D7 2Ryl ATE, B S5 HADPR IR &, T4

3566

JE gk I, HETZ S T RE . kb
TR 53 B Ak B (1 5 2 AR (2 D)),

WARHFE R AR, H AT P R e 5
PSR . — R EFREE, PR EHHREAR
RERSITUEZS A, il A% 280085 R4 T A I 302 0k
YRV S5 T RO, 27 1 T AR A N ] P 3R A5
FEe A RE . TR RRE, BRI R
TR AR R HOER DS i TR RS
O A T A A — A B, R I R AR
REfS 2 W MK S IREE s e kO, £ SRRt oRAE
RS R R, — T SRR 1~1000 m* 2 RE
a5 100 gl 20 Bl R B SRR R 0 3k 7
24 hpJ 1

3 2o o B R S % v B MR A A U
51, YRR B AR T e P, 4 T
BT U R kg, SR, BIREANR AT
R, OIS R, R o 07 4 s S 4
MR e AR,

RESTEYR A IS T B AT I R R b B, A
AT R IR A, I REE R R bRk X 13
BRI M AR PR MR A T
AR A TR S R B GO AR i b 4
BSE, LA S SR ST, SRR i b O R
SRR, MRS TR RTSE H RTSR A T
WMk, BIVRI T 3 22 SR E YOI (R 5
H AR 4 F

Je BRI Al 3 g ARG A A RE



P A

F 1 RSIE R RE ST %

Table 1 Collection and observation methods of AMPs
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Figure 2 Size distribution of AMPs in different environments from
. [3637]
two studies
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process of AMPs; the red arrows indicate the source of AMPs; the deposition rates of AMPs in some typical areas are recorded
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Distribution and transport of atmospheric microplastics and the
environmental impacts: A review

Libo Xu', Min Hu', Weigian Jia', Mengjun Zhangl, Qian Tangz, Xudong Tian” & Yi Huangl*

! State Key Joint Laboratory of Environmental Simulation and Pollution Control, College of Environmental Sciences and Engineering, Peking
University, Beijing 100871, China;

2 Key Laboratory of Ecological and Environmental Monitoring, Forewarning and Quality Control of Zhejiang, Zhejiang Ecological and Environmental
Monitoring Center, Hangzhou 310012, China

* Corresponding authors, E-mail: tianxudong@zjemc.org.cn; yhuang@pku.edu.cn

As emerging pollutants, microplastics (MPs) are widely distributed in water, soil and atmosphere, and have become a
popularly concerned environmental and social issue. The research on atmospheric microplastics (AMPs) started later than
that on the MPs in soil and water, but AMPs’ potential environmental impacts are explored in an even wider range. Based
on the literatures on AMPs since 2015 as well as those about MPs in water and soil, this paper systematically reviews the
distribution, source, transport of AMPS and the environmental and ecological impacts of AMPs. The results show that
AMPs are distributed in global atmosphere, and have been detected in the atmosphere of urban, suburban, remote areas and
indoor air. The concentrations of AMPs were detected in a range 2 to 77000 n m>d " or0to 1583 nm . The distribution
characteristics of MPs in atmosphere are affected by environmental factors such as indoor and outdoor environment,
underlying surface type and airflow, etc. In general, the concentration and the diversity of AMPs’ shape and composition
are higher in the places near to MPs the source, but the wind, precipitation and even local animals could reshape the
characters of AMPs. The sources of AMPs are mainly the production, use and recycling processes of plastic products, as
well as land and sea where MPs accumulated. Studies also showed that abrasion of vehicle tires and the use of synthetic
textile are major sources. What’s noteworthy is that the COVID-19 pandemic has made masks as necessities of life, which
indirectly exacerbated the pollution of AMPs. The transport of MPs can occur in atmospheric environment, such as
suspension, deposition and diffusion, and is affected by the morphology of MPs, wind direction, precipitation and other
atmospheric factors. The diffusion of MPs in atmosphere, also known as atmospheric transport, is an important part of the
global plastic cycle. AMPs’ transport path is mostly studied of Hybrid Single Particle Lagrangian Integrated Trajectory
(HYSPLIT) by conducting backward trajectory simulation, and their transport volume is estimated mainly through
deposition and aerodynamic model. In addition, AMPs have unique physical and chemical properties, which can affect
regional atmospheric environmental quality, change regional and global climate. It could also adsorb heavy metals, organic
pollutants and harmful microorganisms during transport, resulting in greater health risks to human. Also, AMPs could
affect atmospheric ecosystems through food chains and providing microbial niches, and alter structure and functions of
terrestrial forest and water ecosystems through deposition. There are still some unsolved scientific and technical questions.
Due to the lack of standardized sampling and identification means, the past research methods on AMPs are different on
sampling and physical analysis, which make information comparison difficult. The observations of AMPs’ environmental
behaviors, the atmospheric transport, source attribution and trans-regional effects of AMPs are still limited. Therefore,
some conclusions from laboratory researches cannot fully explain the uncertainty of in natural environment. Based on the
analysis, it is suggested that future scientific research on AMPs should focus on standardization of research methods, the
establishment of source list, transport mechanism and environmental and ecological impacts. It is necessary for the study of
AMPs to establish a set of scientifically credible and technically feasible monitoring techniques as well. Because AMPs
could be transported to different ecosystems and could enter the human body through a variety of ways, it is urgent to study
the physiological and ecological status of human body and ecosystems which are continuously exposed to AMPs pollution.

microplastic, atmosphere, distribution, transport, environmental and ecological effect
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