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Research progress on microplastics in the atmosphere

GUO Zimeng CUI Xiaomei CHEN Junyu XIAO Fangjing BU Duo ™
(School of Ecology and Environment, Tibet University, Lhasa , 850000, China)

Abstract Microplastics (MPS) are a new type of pollutant, which can accumulate continuously in
the environment and organisms, and has the characteristics of small particle size, good stability and
difficult biodegradation, which endangers the ecological environment and human health, Therefore
they have attracted great attention at home and abroad. In recent years, microplastics have been
detected in different media, and the number continues to increase, even in the sparsely populated
Qinghai-Tibet Plateau. This paper sorts out the characteristics, source and toxicological effects of
microplastics in the atmospheric environment, introduces the current collection methods and
detection and analysis technologies of microplastics in the atmosphere, and finally makes an outlook
for the future research of atmospheric microplastics on the basis of the current research.
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Table 1 Occurrence characteristics of atmospheric microplastics
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Sampling location Size Color Shape Component Abundance Literature
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Fig.1 Shape diagram of microplastics™!
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Fig.2 The source of atmospheric microplastics

2 KA RIRE . WAL E K4 HF H R (Atmospheric microplastics collection, pretreatment and
analysis technology)
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Collection column: collects atmospheric deposition material
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Fig.3 Atmospheric microplastics passive sampler
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B4 RABUBH LIRS
Fig.4 Atmospheric microplastics active sampler
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Fig.5 Atmospheric microplastic sample separation process®™
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Table 2 Summary of pretreatment methods for atmospheric microplastics
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TiAL I Tr Pesi B,
Preprocessing method Advantages Disadvantages
NaCl WHESS . AR ANBEATICAR ) r SR 4 R
WSk Nal RE > 1 5 B RO A PR ks & 5%
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B, ASCOM B He A WAk 3, Horh e A B . R S B A FTIR BN iz (FR 4).
K3 WIBEO AR L

Table 3 Comparison of microplastics analysis techniques

HA N & VL R (Y N=) A

Technology Introduce Scope of application Advantages Disadvantages
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Table 4 Methods for collection, pretreatment and analysis of atmospheric microplastics
SR KA SR (EEWsRIS THAR T SYEITE GIHTT it
Sampling Sampling  Sampling Concentration Digestion Separation Analysis Li
location mode time method method method method iterature
LT Y )y e ot
HEOA WEhRAE  7dEk30d Eg*(’lrféﬁlmi;[t A A S f [21]
BT Yty N
EEEE WHRE 004 ﬁfé’ﬁ;f ¥ KMEHELFTR  [(36]
N N BEESLT At DE AT HERTAT G TR
PIEASE WEREE 1A (1.0 um) FTIR; SEM [27]
‘ NN b H,0 A A AR
hEMES BEhREE 1154 (1 mm#1S mm) (?ierg;b;()%) 1-FTIR [28]
e ey ot i 1 PRA s 4
EEIETI BEhREE 30d (38 um) 4t/ 5 -FTIR [83]
e s NaClO S .+
WENLGE  REIRRE saq ORI ey TOLRRIBEE L )
(55 pm) 6% 14%) i
. ot R USR 2 H,0, ZnCl, AL A JLER A b
RILRPEAIL BRI 344 W oasm)  gwsen)  (Emcgen  amhagn )
I NN S ALAR B PEMA A S -
YEER EIPe 4d (0.2 yum) FTIR [24]
. oy o A—ThEY AR ZnCl, TR s Tl 4T
RERR EIRE 0 on (1.6 um) (HAIE41.6 g-om™) Af-FTIR B
AR Sup)
PEEG R o R PR FBATFTIR  [30]
PEHELT HEl IR AR

E L EHEFE 1 min IRV BHT-FTIR - [41]

(1.6 um)




12 ] SRR A% TR IR DT 4087

ik 4
SRAEHD R SRR [ EPIRS TH AT 1 IYEITE VA WiReS ik
Sampling Sampling  Sampling Concentration Digestion Separation Analysis .
’ ' Literature
location mode time method method method method

BB AT IR

[ipNats FIREE 4241 IR ARER; BH-FTIR - [40]

(1.6 um)
. TN TV LI UE R Nal PG f44E; SEM-
21, D7 5
PHARTEEIE  EAREE 24h 2 ) (B 6 gom) EDS [38]
D= AN 7 1)
BEAEE EHREE esn ”(jf%iﬁﬂﬂﬁ SEM-EDS [31]
.8 um)
BT YT R A ST A e S
P FREDEEVE LEREE 10—48h ﬁwﬁ gfﬁﬁg UL BB BIT-FTIR - [35]

23.1 HME

H AL AT LAX 2—5 mm BR SDRHR 7RI IR UKL 4T 40 B, (H/NER (<1 mm) B8, TorEa P
AREARE S ARXE ] H AL B SR k.

232 RHLERUR

NN TR TG Y (R T N Ze ) SN WD WE 2/ VIR ESIE @22 S0 NG WS N TR e /B L i (R R TR
BEAE S8 /IVRLAR I TR 25 2 B ) L R, M ROSH B/ VR 50 pm. AIFFY SR B, i B 25 o T B R
S RIE 20%, Forb g ORIy 52 A 5 I 70%070.

233 R BB (SEM)

SEM B #2380 33 A 5 2% TR ORE A 490 0T 2L 15 A5 380 1 3 9 238 100 F 0 e 3R T S0 3 IR, DR ff S AN )
ROFFE S W R ORE P, (B30 2k R B i 1) R TR A . 5 R 4300 HT I RS 2 I kY T
RN, D LA oG 2 ok T2 AR B SR JE LU HEA T X 43, (B ARAFAE 3% i | i RSN .
2.3.4 (AR LT A (FTIR)
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235 hiEJEiE(RM)
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M REWLER B O A Hir = i 2 — R I TR g AR M O AR SIS B R . MR AR AT E1F
DURESh LB, BT o250 R, 77 AR BB R bR ], T 215 2R A6, R Rl 531t
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2.3.6  HRAHEE-FEE FHHER (Pyro-GC-MS)

Pyro-GC-MS J& —Ff B A B R VE A I DRE 23 B J7 2, 38 5 SO G335 - B35 43 B R 43— i A i 7 0 ok
ARS8 {7 B0, L 5 B 1 SO AR ™ 4% 1 230 25 1 T R it I A, 78 A 78 v 2 i 2R i i kB Rl
fif T3 R /Ny A S Y, X SNyl S T B, B BT T o S, BE S A B
JE AT X HE, DT HHE BT 3R A ) 2B, Pyro -GC-MS K M R AU &, REMS X & 24 IR IR A BT O RE S b4 T
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3 ﬁéﬁwﬂmﬁi?&@%ﬁm(Ecological health effects of atmospheric microplastics)
3.1 RAMIBE AR R G50

KRAIIB A R Bk AHADAE S RS, S0 RS RGN G AT BE ™ 4= 5204 . Sridharan 259
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SRR AERER. 53 A, AR 23 Bl XTI 22 e A C A R e e S A A A 583 DX, DT X T2 i DX A 2
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3.2 RAGIBEHfd HERN
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RAFREE, Hrp P e A 2 fie F2 0 5 2. RO A UKL 25 B A T I W | 45 50 U S ML ] 0 286
£ Faz i 55 A BEAE R HE S, 0 RO 00N 8 BORE U 2 CRRAE AR P, S PR 7 A= fe 357,
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4 %5155 (Conclusion and outlook)
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