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Abstract; As a persistent pollutant, microplastics have a comprehensive, secretive, and unpredictable impact on the
ecological environment and human health, and have been highly concerned at home and abroad in recent years. In

this review, the morphology, source, distribution, transportation, transformation, and ecotoxicity of microplastics and
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related mechanisms are reviewed and discussed. The results show that the microplastics in the environment mainly
come from the disposal of plastic waste, and the use of personal care, cleaning products, and cosmetics in human
life. The distribution of microplastics in the marine environment has shown a global trend and has been found in
the coastal area, oceans, deep-sea and polar regions, and existing studies have shown that the deep sea is the sink
for microplastics. While in the soil environment, the distribution of microplastics is spatially uneven. Some studies
have shown that microplastics can be transported and accumulated through the food chain from lower trophic levels
to higher ones, and disturb the metabolism and propagation of the organisms. Therefore, it is necessary to expand
the breadth and depth of the research in the future, and strengthen the research on transportation and transformation
of microplastics among environmental media and their toxic effects, the transfer law of microplastics in food chain/
web and the related impact on human health, the assessment of the release ability and compound pollution of chem-
ical additives in microplastics in the environment, ecological effects and mechanisms of microplastics on soil nutri-
ent transfer and circulation and plant growth, and the development of source control and environmental remediation

technology. This paper aims to improve some references for future research on microplastics by analyzing the trans-

portation, transformation, and ecotoxicology of microplastics.

Keywords: microplastics; ecotoxicity; source; distribution; transportation; transformation
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Table 1  Status of microplastics pollution in offshore environment of China
M KE HEEA FESy 5 Qe 27 3k
Place Particle size Environmental medium Main constituent Pollution level Reference
- IKEERBUR et g
KT 274 BURLHORE
. 468 ~4 9687 wum  Water samples and ) ) ) 20 ~340 n-kg™! [49]
The Yangtze River ) Fiber, plastic particles
sediments
IRk TRiEBh ) RERLT 4 }
. 125 ~167 pm 41~1315n-m™ [50]
The South China Sea Zooplankton Polyester fiber
it Kb RM )
. 50 ~23.5 pwm 033+034) n-m™ [51]
The Bohai Sea Water Polyethylene
TV DX 4k & Il 214
<250 pm . 09 ~46n-g™! [52]
Coastal areas Mussels Fiber
SRR 2K RM RN Y
) <1 mm 12611 ~1 597 n-m™3 [53]
Three Gorges Reservoir Surface water Polyethylene, polypropylene fiber
=K PR TR RM RN .
) <l mm ) 25 ~300 n-kg~ [53]
Three Gorges Reservoir Sediments Polyethylene, polypropylene fiber
it TR 214
. - . . 1029 ~163.3 n-kg™! [54]
The Bohai Sea Sediments Fiber
IR FIRA R CIRE A
<10 mm : 6838 n-m™ [55]
Coastal areas of Guangdong Sediments Polystyrene fragments
KT KA 2T Y ORE
. 0.5 ~1246 mm . . 0.167+0.138) n-m™> [56]
The Yangtze River Water Fibrous particles

ATRFAE AR SR 45 I T 1 PR W I ) PN 25
2.2.3 TR BRI

H 2001 AFAb AT b 30 & LA, 3 Bl
B K4 5 ~16 15, I H 94% MY ELIF0E o0 3098
HBFET 2 BT S A S TP IO A LA A R
B R W S 2 T 15 AU AR K R 2 | B AR TR
R . T ERE BRI 5 TRV 2 %Y
VAT AT ot 5 LI 29096 90 B 3 TR DK P fl S e e v
KITE S NI 2 673 ~ 10 908 m IR HYJE 2 i
KA SRS 2.06 ~13.51 4> -dm™ | FEITFHOR
HRIZ SR EZZ K DB R & s e S
BTN 5 108 ~ 10 908 m FA R ZUTRYIT | 1
R AR 200 ~2 200 A -dm RS T AL
BRI RIZ DU P S 4R i Sk
JE/NFIEOK, BRI E AR PE IR G 4 8 0t BRI
IKFET BRI K 2R 2 1 KA | 24 A RV 1 2%
SRR KA i B R BRI, FEOTRE
EI’J%%NR@%E%H‘%%%E@%‘TE,m@?ﬁf%iﬂi%ﬂr
FMEE W, fe 2 BT T R
A5 3 W LE TR TAE DX S8l 1A G ki A 7 3%, v o :%-?'ﬂ
RS R R K P 2014 4E, Woodall 25 Law Al

Thompson! (5% 25 S it O 28 2 IR 2 OB R
FEALAEX, FHEEEAH L, e T pistT,
RUIBRIBIR A HRGE )z, Hl, I RIE R R
WA Frtt— LA,
2.3 3R A R 43 A R AE (Distribution of
microplastics in the soil environment)

H T E TS D O R S B R B
PR, PRI HLREAS: L R 23 i DX ) SO S Qe AR
I 2 AT, ARG B F TR R AR
FA), ZE RO R b 7E 22 57, (H SR P R R
W JE LI T b Y O RE T2 B A PE
A PSET TR E E A A LA X B A
HRE R 5 (<0.54 mg-kg ™) T RE AR,
[ = P A DR 5 U F o B4 1, OB S B ik
(7 100 ~42 960) 4~ -kg™", i & = T rp [ H A M X
FEIXSEH DX fHOBRY 322852 PE FTPP, LA
TERIOTFE AT AT ORI S ) 2 B A A 4 1Y
PG X AT RE S 5K s X 1 b B R AIE | R R A
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Table 2  Distribution characteristics of microplastics in soils in some parts of the world
e I 53 X R By RS SCHik
Continent Country/region Microplastic abundance Main constituent Size range Reference
Jeseu P Rf
. . 2 770 pes-kg™ PE .PS 5 ~150 mm [62]
North America Mexico
WU TRAAH 2 e
. . 300 ~67 500 mg-kg™! PVC .PE .PS <5 mm [63]
Australia Sydney, Australia
el Tt
. 593 pes-kg™! PVC PE PS 125 ~500 wm [64]
Europe Switzerland
M i REERIZE D)
. . . . (78.00+12.91) pes-kg™ PE PP 0.03 ~16 mm [65]
Asia Shanghai in China (top soil)
T i L ORIE 1)
) . ) ) (62.50+12.97) pes-kg™! PE.PP 0.03 ~16 mm [66]
Asia Shanghai in China (deep soil)
U rE B A
. . <0.54 mg-kg™' PE PP >100 wm [67]
Asia The Loess Plateau, China
DI TE=r
. . 7 100 ~42 960 pes-kg™! PE PP 0.05 ~10 mm [671
Asia Yunnan, China
1AV R L 2R
. . 13 ~14.7125 pes-kg™! PE PP PS 1 mm [68]
Asia Shandong, China
W T L
) oo 317 pes+(500 g)! PE PP PVC (156+0.63) mm [69]
Asia Hebei, China

1 ipes SE—Fhi A Bl pieces MI4A 5 ;PE 2R B LM, PS F#ARER IR LM , PVC KRB A LN PP Kam BN

Note: pcs is a unit of measure, the abbreviation of pieces; PE means polyethylene; PS means polystyrene; PVC means polyvinyl chloride; PP means poly-

propylene.

2.4 AWy Bl O R 43 A R AE (Distribution: of
microplastics in the biosphere)

TR G R TS B i B R X, VP 2 A
Yy (45T L 0 2 B K DL 45 B Bl e S AT
DA T4 S AE AR N T SRR B 2T
VDR BT RLACTI R 4 AR [R) G S b Y 26 Rl Fn
LR 2 7E 14.6% MIREA S B 738 N A
THOBBHFTE R N TR B8 e vy 119 £ 288 02 A BXE £
(M ™ by 114 14 g 13.7%
PRGNt 5 A OB R, EL R R £ 5 £l R
MR/ TR ST B T 02 4 W54 DR 45 o)
AR RE, WFEa R Feh i 17 AT i %
BRI Y R BT IR P S A A R AS rh
A 293 AT AEIE IR LL A B B AR ) A SE Y
FRAH G DA AR Z 3 T R 2R 45 5 . H TR DL
W FRIAAE IR B L (PP £2) |, T ixX 28 9 RL 26 22 AL I
A RESSTE M DU 5k B8 SRORHEE Jr ) S 63 A A )
TR B TICER A BEAS S R0 I i AR ) 2 7EH:
R B &K A] . van Cauwenberghe £/l Janssen
H DA LU A B i 0 0 K P A G R AT S 3 3 d AR

J& , HAR IR A B8 A I skt i se A W p &
Jei , AR A AL 25 1E AN, Ragusa 4677%
& ROt FERHA LR Lol T
VB, ELAERERM G LI FN SR B 3 A3 50 #A:
W T 5 ~10 pm RANARTER 12 DMEIB R R, B
ANUBORE R R VI, IFoR R, X Se O k)
BT A BT 2 B AR P 43 W R 58 7 AR T4, O
AT AR A A R A s T RN i, AR
I 30 3 R A FEAE SRR SR A AR il el
B AR P 23 300 o P R 3 81 3 M 76 o, B AR T i
PN b T TR Y g NIOL T VRA e e = A ak %] AR
BIHER, (/IR 5 R AS 3253 R FH A BRI, AT LA
B TR i R A I s RO T 77

3 WMEEPMATEHEE L ( Transportation and trans-
formation of microplastics)

3.1 THOERMEA PR 5T ] 13 3% e A (Transpor-
tation and transformation of microplastics among envi-

ronmental media)

R R L 3 P D, e TR P WU TR AR K
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SRR A Bl M A5 KoK AR (B H iR b
W5 rh B CDRLE A R s AR R i A KRR T
VIR T B, A W5 B, Bl 2R 58 v () 808 k)
Al LGl R VER R R ™ ) LR TER A
B2 AR A TR W FEA AR 2R AR ) RO 3
YERT LT, BRIk s T s st
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1 60% LU IR M /NERRZ 0 T iEE 2 10 em
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BN A 72 i b R T A 05 22 1) GO I B8 1) 17
Fili b 124 80% B4 SH R i 2 3 axk Yo dai i A B T 7
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T 25151
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Fig. 4 Conceptual schematic diagram of environmental behavior of microplastics in ecosystems
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