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Abstract; Microplastics are generally defined as plastic particles with a size of <5 mm in the environment. It is a
new pollutant which widely exist in our living environment and natural environment. Researchers have found the
existence of microplastics in various natural environmental media such as air, water, soil, fish and shrimp, mussels,
poultry, human lung tissue, human feces and other biological samples. Due to their small size, airborne microplas-
tics can be inhaled and deposited in the body through the process of breathing. We reviewed the latest research pro-
gress on the sources, distribution characteristics, exposure assessment and toxic effects of airborne microplastics at

this stage, summarizes and analyzes the inhalation toxic effects of microplastics and their composite toxic effects. It
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is expected to improve and standardize the detection and analysis methods of air microplastics in the future re-

search, to reveal the human exposure characteristics and health risks of air microplastics.

Keywords: airborne microplastics; toxic effects; distribution characteristics; inhalation exposure
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Table 1 Distribution characteristics of airborne microplastics
WFFE b AR R 2N T Hy A 272 30k
Site Size Shape Abundance Component References
YR F
2 AR S . . ) 2 4
50 ~5 000 pm Higher proportion 2 ~355 particles-m™2-d™"! PET .PU PA [34]
Outdoor, Paris, France
of fibers
ER R /NN U7 N
R AR % 41 R MR _
) 200 ~4 200 um i 23 ~47 particles-m™2 -d™! PE PP .PS 32]
Outdoor, Dongguan, China Fibers, foams
fragments, films
7 [ LR 2 b LR NEARZ VN i PE EVAC,
63 ~5 000 pm 136.5 ~512 particles-m™ -d™! [23]
Outdoor, Hamburg, Germany Fragments, fibers PVA .PTFE
EFHIR HERR
SUENRGEY] FIE RN PET .PE .PES PAN
o 23.07 ~9 955 um ) 0 ~4.18 particles-m™ [15]
Outdoor, Shanghai, China Fibers, fragments, PAA RY .EP EVA
granulates
W EBHES 241k 92%) PAN _PET.PA.
20 ~2 800 wm ) 12 ~925 particles-m™ -d™! [31]
Outdoor, London, UK, Fibers (92% ) PU PP PVC
NN B A LF4ER(99% )
_ 10 ~5 000 pwm 22 ~6 169 particles-m ™ -d™! PE .PET .PA PS [35]
Indoor, Sydney, Australia Fibers (99%)
PR BRI 3 A . ,
288 ~1 118 pm Higher proportion of 3 ~7.7 particles-(100 m)3 PET PP PA PEP [36]
Outdoor, Pearl River, China
fibers
NVEIA(<100 pm):
P AR
ARy N 403 ~2 763 4~+m?
Small size (<100 wm):
. Indoor: 403 ~2 763 % N R Tig PA PP
o AR RV SR T = A A Higher proportion ) .
particles-m Indoor: Polyesters, PA, PP
Indoor and outdoor of coastal 5~5000 pm of fragments . - . [16]
e . - 41104 ~274 4~-m” =4 .PE.PS KR
cities in eastern China KHKiAE100 ~5 000 pwm): Outdoor: PE. PS. Pol
ST Outdoor: 104 ~274 utdoor: PE, PS, Polyesters
PRy & n
Large size (100 ~5 000 pm): particles -m
Higher proportion of fibers
Y B R T AT A X A TR A 3
392 ~2 436 PET .PA PP,
Household indoor, the City of 5~5000 pwm Higher proportion [17]
particles-m™2 -d”! PAN .PE . PMMA
Hull and Humber Region, U.K. of fibers
H AR s 4
Outdoor, Kusatsu, 453 ~2 347 pm 04~36 particles-m'2 PE PP .PS .PET 29]
Japan
T L = Ah N ,
B ORI ,
Outdoor, DaNang, 261 ~1 321 pm 6~334 pamcles-m’2 PE PP .PS .PET 29]
. Fragments, granulates
Vietnam
JETIR I # = Sh
Outdoor, Kathmandu, 232 ~1 582 pm 24~226 particles~m'2 PE PP .PS .PET 29]

Nepal
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Site Size Shape Abundance Component References
BRI R+ 0.5 mg-g™ (&Af) ~
R 6 mg-g™" (fii LT HETI) PVC .PET.PE,
} 100 ~ 1 000 wm - (22]
Outdoor in Southeast 0.5 mg-g™" (Rural site) ~ PP .PS PMMA
Queensland, Australia 6 mg-g~' (Brisbane city)
Z M PET; 1 550 ~120 000 mg-kg™'
Indoor PET: 1 550 ~ 120 000 mg-kg™
. ) . %4k PET: 212 ~9 020 mg-kg ™'
i E 39 Akt 2 o PR .
. . ) Outdoor PET: 212 ~9 020 mg-kg
Indoor and outdoor in 50 ~5 000 pm Higher proportion PET .PC [24]
o . ZEMNPC; 46 mg-kg™!
39 cities in China of fibers
Indoor PC: 4.6 mg-kg™'
EHNPC; 2.0 mg-kg™!
Outdoor PC: 2.0 mg-kg™!
SR MM
iﬁJZFﬁ”’V;;I\ 19:58.6 ~641 pm %04 159 4 om
= , ST .
Indoor: 58.6 ~641 um LYk B RR Indoor: 159 particles-m™ PS .PET.PE.
Indoor and outdoor . [30]
%541:1048 ~616 pm  Fibers, fragments E4h: 72 4em? PVC .PC PA ABS
in coastal cities Outd 1048 ~ 616 ,
utdoor: 8~ m . . o
of California, USA 8 Outdoor: 7.2 particles-m
JeIr kT . 226 ~490 4~ -m”
Northern cities:
TS EER R T WERIR(88.2%) 226 ~490 particles+m™ PE K
) » ) 94.7% <100 pm [28]
Five megacities of China Fragments (88.2%) KEg Rkt . 136 ~324 4~+em™3 (Polyesters) ,PS
Southeast cities:
136 ~ 324 particles-m™
A :357 ~
1544 A~-m™2.d"
Yantai: 35.7 ~
f/@[_ilﬁﬁﬁfﬂ/il\ LHEIR(>90% ) 154 4 particles-m™2 -d™! —_
iy = . . . FEWEPr (Cellophane)
! . TIOR3 RO JIORDR RHE: 1190 ~327.1 4>+m™2-d”! (Cellop
Outdoor, coastal cities <l mm (>50%). [37]
Fibers (>90%), films, Tianjin: 119.0 ~327.1
around the Bohai PET (>30%)
fragments, granulates particles-m™2 -d”!
Sea, China
Ki%: 984 ~3914 f~-m2-d7!
Dalian: 984 ~3914
particles-m™ +d™!
S HEP NG ) YR F
. . . PET . ZEH By
Outdoor, Dalian <l mm Higher proportion of - [38]
(Cellophane) . EPD

coastal zone, China

fibers

T : PP FR R PET FR X IR 2 — IR ; PC RN BBKAR G ; PE KR 2R L0 ; PA R REEM/JE Jb ; PVC FR BA LM s PS Rm &
WL ABS RN NN - T 06K LA PAA 7R INHGIR ; PU 3R7R SRR ; PMMA 27 8 UL PUAR IR HY G s RY 3878 A3 22 ; PAN KRR N
KT s PES 37 SREEDUR I ; PTRE 371 SR PO 20 ; PVA 7R 5 LI B ; EPD KR L - M- = J03t R Y EVAC ROR Z06- LR L g it
Jig s EVA 378 20 BE R Z IR 3L R W) s EP SRR EM G s PEP FR IR i R4
Note: PP represents polypropylene; PET represents polyethylene terephthalate; PC represents polycarbonate; PE represents polyethene; PA represents poly-

amide and nylon; PVC represents polyvinyl chloride; PS represents polystyrene; ABS represents acrylonitrile butadiene styrene plastic; PAA represents poly-

acrylic acid; PU represents polyurethane; PMMA represents polymethylmethacrylate; RY represents rayon; PAN represents polyacrylonitrile; PES represents

poly(ether sulfones); PTFE represents polytetra fluoroethylene; PVA represents polyvinylalcohol; EPD represents ethylene-propylene-diene; EVAC represents

ethylene-vinyl acetate resin; EVA represents ethylvinyl acetate copolymer; EP represents epoxy resin; PEP represents poly(ethylene-co-propylene).
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RER(PET £ 4E/428) R IERE (PA) L S R DI I (PP)
R FE Liao S AWFIE b 7R S N2 KL
YR PET 21 4E 5 1 28.4% PA 5 1L 20.54% , PP
At 163% , [RIFEFE Jenner & WF5E h, PET /&
JITAT 28 AR i R o e 22 IO RO R (63 %),
HKJE PA PP % Zhang %P {HF5T R, PET 7E
JRTESERT 12 D ERE N RA PR b
i PET e KA ™ B, Bl = KR FE i PET A3t
B5i8rd IR I e W 280 ) G | NS T B =7
i) 25 % P AR} %) 43 A REAIE , PET 1 R 45 815 Al
BEATN ) BB} 7 A BRVE T N R A = A A
FHEERIEYYT PET Him A7, HETEN, %
Hhas PR Ay BN A e 20 b E T
B RS R TR OB R R PET B8 20 (PE) LA X PET £F
Y/ 3t 5 1 49% , LAN, RN (PAN) R NG
2 (PAA)FIN I 22 (RY ) S5 24 A o th 1) 78 3 KR br
T IEHLI7 ] R A T AR SR S Hp o Hh B 2 1
JERBEA PET® 76 EARZERN RV TR T
PE 4b, ik e PR PP A1 PSP oAb | 7535 [ 8 3k
HULIR X BFFE & T PAN 223 A bt v 3
ZINIRLEARL(67% ), H R ER(PET £F 4/ 4) R ik
fiz(Je k) . B & i (PU/PUR) . PE . PP 3R & 2. )% (PVC)
1 PS SEHp A h AR E DR, AN KA i K
AR RRAE 5 HOR U ¢, b HERI R 7 54 457 3%
(AR S8R R G A ) 55 275 2000 i 1 Y 7 B G 66 i s
LA R A R A HE B i 2 = A S P iRt
M ARERY . BT R 1k, TR IEZ b ok
A A g bR s A
SCHRGEOR O T RAE 28 S R i 9 =F B2 JAL
FEAS A m?d A em” A em T A g A
mg-kg ™', HACRHA -m™ - d T FAR RN FAE 2SR
TR R R
2.2 ZREIBRY R EITEAL IR IR

H 1998 4%, Pauly % I 58 76 N ARl 41 21 %
T R IERLET 4 | Bk R 22 i 5 A O M AR A
SRR AR R i SO AEALAR N DU AT fiE S |
AR R KU, 25 DI R G B WI/IROK-TH AL &R
B0 L AT R - R RO AR R AR T T RCR
ULIR) 3 i sl 2 R i A2 Ho i I 2R G 1Y I
AFRFEREIN A T A i ) 46 e T8 i P R AR
W NSO B 2 T A IR AR B AT 3 £ ~
15 A5 HETRH /0t 5% 32 20 o = AR
2SR B B EE O A AR A T A R Y

ORVPA AR GRS 22 85K F ., filan, B 5%
N NIRIE R P RIRI A PET AR B R B (PC) Y
5392k 360 ~ 150 000 ng-kg™' -d™' F10.88 ~270 ng
kg™ -d, HEE LW A 2 E S T AR, Liu
A M= = R S IR Npip g e e |
TRERIN R A Wb ARy B L O R R
e, L 4 K45 PET #3884 17 300 ng -
kg™o BLAM WG IR  NRTE N EREE h A B
HPRMBURL LEAE 2 A 1 A5 ~ 45 £5"7 . Vianello 5E%
TR FH RPN AR R ASE AL A AR W A AFF 58 s, A
RAEZE N 24 h NI A GIOERL SBGA 21 272 A0k
A EARN(9.3+5.8) A em”, T —TATSE oK,
FE AR S J w0 T R A o UL B B A R R
P A PR 0 0.8 A4 -g7 AT 1054 4>
g™ PR AR 590.3 wm Fl 505.6 wm, H.
90% A EFARIR™ 5 217 [ AR A B S R =S
P RRAR IR IE S A A — 3, T — T
NAKGZH 2R BT BFSE N BL3E X 20 4
AR BB ZH A A TR RSN | & BRAE 13 13 A
PRIt A 2 et 37 AMRRHBURL , 4 e A A4t 20
LU K& A 0.56 M8k}, L PP Fl PE LK AR E!
WA Ry B o) W ROIRTEIB LRI <55 wm, £F
ARARWORHC A 8.12 ~ 16.8 wm Z 1], H A i
TR 87 5% Attt otk 12.5% MEF 4k iZ it
FE IR TR 25 3 A 5 01 SO 4 B i) /IR AR T
BHOTEAR 730 FRAEAH — 21, R E Ay, 2SR
LT AETRIB R RE T i AP IR R G2 3 S T RO fs
JE P KB AR O 3 AOLT SRRk, BT it
NIRRT 68 AZ 21 1 -0 30 6 27 6 3 BR AL
(R M), DT B 3 B A b B AR B i g
B T T ORI NS TR A e
i R R A I 9 B 7, RLARAE 6 ~ 10 wm 22 [B] (%) 50k
Yy FEBEGURAE S S SCRUE T I, RLARTE 0.5 ~ 6
pm Z ] (4 UK 3 B URRAE Bl X, K042 <0.5 um
{1 UL A4 AT TR AR 40 SRS A B R ™, R
T E BRI 532 LA S ARG T ASC 2 %) 45 T e 1 1 B
V2 1 um LUT AR08 S oK SRR RERAG HY S
FAE,

3 MEHEMWNEF XA ( The inhalation toxic

effect of microplastics)

3.1 (ORI AT SCHRTIRIR ZR 58 1) BRI
NARTRGA GRS | SRk A8 I AR 418
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REREE AR S PR I W0 38 245 F4) A 2135 AN W] 356
A0 Hor A K BURE (10 wm)— BT ARTE O AR AR
() I, 58 /0N B4 SR 7 2 /N 8 ST (s A1 T X))
TORR, HLBE A 0RL RS el /)y | JHE 28 37 48 2008 b 354
TN PEIRIE |5 ~30 wm (R E0RE PR B BE 1) 4 o i
LU LR IGE | % 3 I A /NBORL(Cn PE) 1)
AREBIAGIR S , 1 ~ 5 wm B9 URE ] 3 5o TR R
BB /INSE <1 o B0 0B 0038 5 A B
iz ] B A TR GRS, EB 43 il B8 R kL
Al i 2RI BE I BR , ANSF B AREE 3h il v
2 it o b L R A RS R B, Y
W ) R Ao 17 3 AL 1 19 97 gy B 0K 40 DT FR 3
22, Y RO AR £ g 6 2o il I 40 TR AR B Y 6%
i, k2 & AR R RAE , RIS, — FLIK B A 5] 2
(B, At 76 5 200 B P S 0 R AT D3 83 A 96 % T
KLIRE I 20855 AR N TRR A T X A A
PR BRSO, 1] BB S5 T MR fl it I 25 A e TR
TG AR S A R Ao 48 ek 2 T VI B 38 4 14 A
BEAFW A RS, WA, 45 POk /A 4k 2
[ (1) AH B 5 R AR J 2 T R A i e
A TS S A M B RN Ak K PR AR A, HLNVRLAR
UL (N2 K S BT 25 ) 3 3k 37 BIOHL il v P R 3 %)
TRATIEL, 2F A 40 M 075 5 40 M B R RN AR
R, B R T ROR O SORL AT 5 SO AR ity 448 i 34
B0 ) A M8 2 & A AR Dong 48PV GBI 5E
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