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Abstract By summarizing the distribution status and research progress of microplastics in the freshwater
environment, the abundance, type, particle size, color, shape and influence factors of microplastics in the freshwater
environment were analyzed, and the toxic of microplastics on different trophic organisms in freshwater environment
ecosystem were summarized. The results showed that the microplastics distribution in the freshwater bodies was
affected by human activities, hydrological characteristics, seasons and microplastics types. Freshwater with more
human activities, poor hydrodynamic conditions and more precipitation was seriously polluted by microplastics, and
the occurrence of microplastics with different densities was different in environmental media. The toxicity of
microplastics was closely related to their concentration, particle size and type, and affected the feeding, growth and
reproduction ability of aquatic organisms through the enrichment and carrying of chemical pollutants in organisms.
The abundance of microplastics in the freshwater environment in China was higher than that in other countries. It
was suggested to gradually carry out the investigation and monitoring of microplastics flux in the freshwater
environment and river into the sea. The present microplastics research on the toxic effect at home and abroad mainly
focused on phytoplankton, Daphnia magna, mussels and zebrafish, which still could not meet the requirement of the
microplastics ecological and health risk assessment. It was urgent to research the microplastics toxicity effect of
native organisms at different trophic levels in China, so as to provide scientific and technological support for the
establishment of the microplastics environmental benchmark in the freshwater environment in the future.

Key words micro plastics; abundance; fresh water; aquatic life; environmental risk; toxicity effect

Ut #5 HH#A: 2021-06-22

E S B: HEKE S &I H (2020YFC1909502)

TEE BN R4 (1997—), L, Bi-HFFT A, 2 20F55 )7 10 A FEE dE 2%, 1322443420@qq.com

* BEEE: TIEIE(1978—), L&, MIBFGE A, 4, TN F IR HIZAFSY, wangff@craes.org.cn


https://doi.org/
https://doi.org/

%4

BRI 401 45 WK IREE SO S e S REPE RN AITFE %

+ 1097 -

SRR o R BCAS IR B, & T T, EAT T A
Sy ¥R, ) M TS SR A AE
Jo H B A TG AR A AT, 4Bk R SRR AR PR R
It 344 t, BAREARIE RN, Sk 5 nTE S
Ak AR A SN AR ST I i o SRR,
/T 5 mm PYEREUEUR PR R 8K (microplastics,
MPs), H ATIA A TR SRR 20 R R R AR
PRV, PGB RS Tll i 3 BB HE AR5
TR, R R A A 2 TR TR AL R B B B v
DRI BRE B | AT B SRR o BREE TR Ol 32 2
T NGB ORAKHER . Tl sk K Sk 35 1y
AR FREE ) DO R AR S MOk | BR
. R4tk R REE, TERBEWRAG R O
(PE) . 1AM (PP) , B LM (PS) X — H iR
L EBR(PET) . RAE L& (PVO) AT, 2015 4FFK[H
VRSB O A N 132 7 ~353 7 ta, (54 EK
TREVE SRR 3 A B Y 27.7%, TN F) 2025 4F 4Bk
VSR I 7 A BB 2.5 42 (8, TRl IR
PR RANWTIE N, LR | T BB R, 2 BOR
B R RHRAE AN BT R, HATC AR L AR
O WA S5 KR EE il | AUl & B0 T i R G A7
TE o T RHERR A B ()R8 R EE ARk, 2
TE Rl PRS- 5 7 2 [RDRL ) A, YR ZK SRR R 5T
HRL R IR B B AR . PRI, AR IR K s
BHG TG YR A AR L,

TR A RAR /N AT LR T A
JCAFRE 7551 SRR A, Y AK AR B &) W
HYY (R EEIE LA IE), XK A Pk
BCREPERLN , 8 1 B e A, Xk A A R v
TERES . B9 B, HATE7E 4Bk 233 FfE 7LD
AR 30 T IO A AE T A SR Bl e A
NN TG B2 I L IX, SR M2 5T i 2
H e 2 BARGE AW TS, kKT A AR
PR RO, AR R AR N IR AT LA
WPIGE L Bl I, BSR4, v
il R KBRS R,
SR AT A o 7 25 A AR W e i, DTSR 6Lk I
AR, PGS SR o se 48 s FREE A A 1 R o}
PRUEC R B A B2 E R, R Refa AR e A
KEH, IXAERRG =AM, Gk nl i
BYIBEALIBIE AR, DT AT il 1 7 | e U 3
PRI ZE AL B ML 65 A AR,

2B LRRIRAK KR TP RS e IR | B
M PRI 28 S X K AR A= 7= A B RN, B TR IR
IR BE i RS Y B i B A KBS D AR fE ik S

7%, [ Ity ok — 2 PP A TS e A A R XU B2
LRIS/ER

1 RIKIRE R AT R0

1.1 REEREEERR

AR AEITE Tl 38 rh 20 00 281 G B s ) £
TE o JINE R 2 KRB 3 2 K 1 3 8 k= 2 R 0.8
ALY HAR Awano JAIEJZ7KCH 102~146 /YL, Ayaragi
T 27K A 86~ 148 N/L, Asa Ji] )2 /K Ny 87~172
N/L, Majime {1 27K A 99~1 061 4~/LUS); %5245
Antuali| )2 /K K 5.8~51.7 mg/m*(10 A Jb3E )
3% 57 A6 i T 0 RR A Hh B R (13 83213 677)
AmP, EK TR Z KR RN (3 407.7~
13 617.5)x10° /> /km??!, ] 2 2 7K A 930 4~ /L(F
Z) F1 497 AN /L(FN %)™ 2@ DT Th 8 kL
JiE R 160~292 /~/kg™; FIFHIR 2K A0k
1A 5 000~758 000 4/km>?*, Jii BE A 900~2 800
AL PR 1250~4 650 N/m’, IEREA
(A 7K A4 o 9 O3 A SRR AR AE B 22 5, TS YKk
K Fr, T ETRAKFREE 2 2 AKAR K TR ) O R
IRAE7K P THAEZ (R 1),

12 FEXMEZE

Tl Al B A 3 B 3 HE IS N R i B R 1
RACKR S RNG Y R A . H AN
Asa {15 Majime 7] 1) [, | T IERRIN 2 OB R
H A2 NV X2 M T T EL AT EL A sl 5 8
(AR T2 BT B I B i X K R 37 3 e
15 Yy, SEILAMAT T R BRHE, X 5 AMRT SRR 3R
()45 BRAE G S A A B2, B s R, IR KT
U LA 1 A XK AR i R YT i iE
TN S 52 JE W7 Bizertexie 15151 32 2 7K
SR} B Ol (453.0 £335.2) 4~ /m?, W91 5 [ 7 45300
(1) 2 J2 DU W v 3 9k} 3 B2 Ol (2 340+227.15) ~
(6 920+395.97)1~/kg, i J& BBl Tk Al 1 21 2 130
R A TERIRT i i SRS Y g B R B0 B e R
T Sl 7K A T A R 1) SR A AR I TR B 4, 1T
157K AR BR ) R K SRR LT AR Ry S 150 BH
G g 5 T A OC,

TR SCRFAESE M OB 4345 o I L T3t 4 7K
A R E 2, I AR T iR Y
IRAE7KT . FREHRITR)ZKIR T R = B 247~
2 686 ~/m°t7 WHPEI FEAK I | Al KA 2R 2K AR 53
9 65.6x10°, 4.5x10° 4N/km*, WA T F KA K
(4.52+0.76) 4~ /L, K 1L 3 2 KK 0 (4.74+0.67)
ANLE T = WK PR R R KAt R R R 1597~

FIEE



- 1098 - 5 T

LERVE

T 1 ORAEMEHREERIE ) 15 K HHE

Table 1 Distribution and characteristics of microplastics in freshwater environment
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HA Asa River!'® 7K 87~1724~/L PE. PP 50~1 000" ESRZIIN
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Fig.1 Biological ingestion and food chain transmission of

microplastics in freshwater environment

2.1 R E F R

FRUFAE DI, T BV BE M R R, JE K IR BE
TR P, AN AN, A A, 45 )
548, X PR ISP -2 B, T A DA R K PR 05
Bt R AREY . WUBRLI R G YR | W | K fE
S5 AR 2 52 W PRI A 9 A K R S BRRAE,
TEPERON 2 ZAR B A VR T | PP A R

FEAR MM A KR H (R 2) . AN[EREY A
XS 152 e BAT B A8 25 5, 4 PE A PVC U 8}
3 3 6 BT 286 A0 B T S e HOG S AR L AT 41D
R WS (Scenedesmus obliquus ) B4, PE X#E
MRS AR RIS KT PVCH, Wang 49 JIESE
T4 PVC HJRLE PVC XSERA B (Chlamydomonas
reinhardtii) W AERANHIVE R . R vk 2 1
I, BEPERON AL SR A0 . W SER AT ST K R,
PVC HI PP X} £ FR%/NER SRR A 3 L S A
FHIGAT G TR R, i W B 1) PVC AT PP Al £
W, H PVC 4 R T PP, Schiavo 45
T G AR A X R EG AL B 88 ( Dunaliella tertiolecta) Y
A KA EIEFH & DNA 45455, & SRR FE 1Y PS. PP,
PE P B K, M HI1E 9 PP>PS>PE, Jf- H.i%
WEER) PP BA GRS 8h, ORI AR L
INESF, AT EE AR ) A0 L RE, S A AR A SR KoK A Y
WA, B S H 32 BT 19 9 6 Rk, DA T 52 A=
KEH, W PVCI00( 1 wm) Xt 8 2 A K [ 1 il %6 K
F PVC(74 pm)™9,
22 HERZEIFS R B R

TR 248 B T oK T K AR B W), AR —
RN, R IR 2%, TE SR B FIK AR S R G2 T
e ke A E A, BRI KA TS Gty
BORBUR, HOH T 8RBT, B GO R 7
SR EEPERON, AT S TP GO R AR AR 2 XU )

®2 WENXFIHEYN SN

Table 2 Toxic effects of microplastics on phytoplankton

LS IR kifz YEFIER/h A Al
RVEMREE PE 200~250 pm 96 8.46x10° ug/L(ECs,) A KA
- PVC 200~250 pm 96 1.27x10° pg/L(ECs,) A
PP (5+0.3)mm 24 17 pg/L(ECs,) LRSS, DAV AR, A=Ak
PP (5+0.3)mm 72 8.5 pg/L(ECs,)
PE (5+0.3)mm 24 16.5 ng/L(ECs,)
PE (5+0.3)mm 72 16.4 ng/L(ECs,)
PS (5+0.3)mm 24 20 pug/L(ECs,)
LREEg Sl A PS (5+0.3)mm 7 12.9 pg/L(ECs,)
PE 74 um 96 253%CAERAHIRS) IR R R, SL AR TR, A A
PS 74 um 96 24.7%CERAMHIZ)
PVC 74 pm 96 29.3% (A KA HIF)
PVC800 1 um 96 36.2% (A= KA F)
— PE. PS.PVCHTCSEAAR 74 ym 96 7x10* pg/L(LCs,) AMH IR, A=K, A0 sET
PVC8005TCSHE 14 % 1 um 96 6x10* pg/L(LCy,)
REHRE PS 0.1 ym 48,72 AR L | R i AR HRCE TR
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Table 3 Toxic effects of microplastics on zooplankton
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KELE PS 0~5.8 48 50.7(ECsp) R Bhne ), BEhe s LI ke ) TR
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RIS JERA A=) (4 e 2R e DR K
TCEMEAEY T o AR DRI & e, D
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Table 4 Toxic effects of microplastics on benthos

Y4 T 2 kit @i R R
Iy D7) 924 g (BB R F ) MRARER T RE S | T 1LRES
g DL 5% <l mm PR R AR, R PR T EIR
IR PS 50 nm 48 h 0.142 mg/L(ECy,) S SE R AL
— PE 18d e DL (A RSB EIR, AXTiC 48 AR KR B YR sl
PS 50 nm 48h K B
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Table 5 Toxic effects of microplastics on freshwater fish

PEFIM S AL A Kife/um A E/) BRI IR
BED ARG PSHTPPIK AR 5.8 96 276 ug/L(LCs,) REBZE, LKW, G0 &Y
0.5 72 37%(WERRIALI ] 2 )
B £ 4y £ 167 PS(500 mg/L) 10 120 4% (G fETER)
0.5 120 12% (S fETE )
BB 010 PVC 100~200 720, 1440  7EJIFAE. BIE R AERIAIN SR HGTE, SR LU, SRR R A
2Ll 4y £0 1) PE 124 96 A kR AR ¢
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