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Advances in impact of river hydrodynamics on occurrence and
environmental behaviour of microplastics

TAN Yuging' CHEN Yao™  LIU Fei'? WU Qiong' LIU Zhen'?
(1. School of River and Ocean Engineering, Chongqing, 400074, China; 2. Engineering Laboratory of Environmental Hydraulic
Engineering of Chongqing Municipal Development and Reform Commission, Chongqing Jiaotong University, Chongqing,
400074, China)

Abstract The occurrence characteristics and abundance of microplastics in rivers at home and
abroad in recent years are summarized and analyzed. Based on the typical migration process of
microplastics in rivers, the effects of hydrodynamic changes on the distribution, deposition,
migration, adsorption/release of pollutants and other environmental behaviors of microplastics were
explored, and the future research directions were proposed. The microplastics in rivers are mainly in
the form of fibers and fragments. Polyethylene (PE) and polypropylene (PP) account for the majority.
The colors are mostly black, white and transparent, and the particle size is less than 1.0 mm. The
abundance of microplastics in water and sediment is highly variable, and environmental behaviors of
microplastics such as migration and deposition, adsorption/release of pollutants are significantly
affected by hydrodynamic changes such as flow velocity and turbulence disturbance. In the future,
more attention should be paid to the study on the effects of the distribution and environmental

behavior of microplastics under the coupling of hydrodynamic and multi-factors, and the joint
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toxicity of microplastics and other pollutants should be explored.

Keywords microplastics, river, hydrodynamics, migration, pollutant adsorption.
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Table 1 Occurrence characteristics of microplastics in typical rivers
. N - N 37,4 i )\J—i /.J; ari Mol sk ta
o RRERT AR REFMA, _ BERRE
bR/ Sampling Samplin Sampling location Microplastic Occurrence
River tpe & mlr’le & nr b KRl AR it Rtz R
P Longitude Latitude Type Shape Color Particle size Abundance
/)
(>20%) (2640 e %) 20—2580
ik PP(>20% 26.4%—28.9% <1.0 mm (ave®
: PE(>20%) /55 (87.5%) 127058'30)
(25.3%—28.8%)
; 20194F  95°45'— 26°14'— PS . WL/
<y 24 (>50%
Ki 10—11H 121°46E  4°5'N  (6.5%—10.5%) o 2 (10.6%—12.8%) 7 788
U PVC =3} <1.0 mm (_
4 (6.5%—10.5%) (4.6%—52%)  (91.3%) ave.
. s 286.20+208.62)
(6.5%—10.5%) (0.9%—1.9%)
214 (46.9%)
0 -
) PE(44.1%) W (27.2%) ‘.;;@(36'%) <1.0 mm 5600—31400
LK PP(36.4%)  fE(Q27%) E01(264%) (85.2%) (ave.
VR : i W/ 0(14.9%) e 11100+4400)
LIPS 2019454f] 117°10— 38°59— R (2.3%)
S FIL13] o9 o pany: %
HEE 117°42'E  40° O'N 4}’&(74.2/) S5 (49.9%) 214110035
s PE(42.6%)  WEF(157%) o "0 <1.0 mm (
& PP(22.2% WlE61%) ) e 29 Ve
(22.2%) 5%24 00/") RE LTy (642%) 4328+2037)
o . 0
i 0.02—1.0
PP(35.7%)  £F4E(80.9%) (a1 S%Tm 107024
EK PE(28.6%) WA (18.9%)  [1ff(65.6%) ) -
.. PET(28.6%)  Hilli(2.2%) 1.0=20mm — (avg. 2724)
BRI 201747 A 113°10— 23°0'— (36.5%)
JH B0 113°30E  23°15'N AUE(547%)  F(a(362%) 02— 1.0Omm
A PE(4T.0%) i a33v)  Fifa(2esw)  (033%) 809597
& PP(262%) Ll ol wme vty 1.0—20mm  (avg. 1669)
WE(1.9%)  Ba(11.7%) (29.5%)
o 0
PE(41.3%) <1.0
PP(14.9%) TR (41.24%) F1£5(43.2%)  mm(83.13%)
TE 108° 0'— 33°45'—  PS(13.8%) e H(20.7%) 1.0—2.0mm  2300—21050
o FEK 202048 IR (41.19% o
J ! ok e 109°40'E  34°30N  PA(12.5%) §§(1758;§ W(11.7%) (9.95%) (avg. 9810)
PVC(9.6%) 7Y HA(10.1%)  2.0-5.0 mm
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LT R 20194E9 4 FUE(283%)  MAA(12.6%) Fave
109°30E 30°O'N  PET(17.0%) Wk (22.6%) o1 4.(8.8%) 1.0—5.0mm jifavg. 823.6
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0,
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. (]
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TE: 55 EUE AR & Lo # DEDK AT A S m, UMY F R in kg ;s & avg AARIIE; $ n. g AR SCHREE Bk
Note: * values in brackets represent proportion; # abundance unit of overlying water n-m~, and abundance unit of sediment n-kg™'; & avg.
represents the mean value; $ n.g. represents missing literature data.
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Factors affecting the migration of microplastics in rivers
Ge. N B KA
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1 GICBRHBURL LRI Hh B I R 3 e CRRAJE SCRIR (36,431 EA T2 1H))
Fig.1 Migration process of microplastic particles in rivers (drawn according to literature [36,43])
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3 IR 7K 30 7 AR Ak X e 38 6L 35 3R 47 B B B W (Effects of river hydrodynamic variations on the
environmental behavior of microplastics)
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Hillsborough JA] () f S} 25 ] 23 A AT 1 W, & B8 6 H A Tmliai K 3l ) 45 AR, ZK AR 3l /0 HoAE A i
i) S JBE 6, (AR 0 AU AR v AT 3 I, P X ik B v ik 2321—4479 nem h, SR iAo

3.1



12 ] TR T A UK Sl T30 OB R A5 BRI AT (45 i B 5 4321

PR AF e B B 10 A5 AL TifE 7—8 H BT 2%, [EmT AR ROUR 4 9 1 /R M it S 3l i ik A7
Hefm] bR ARG, JFO1R T KRS W RGTRY B A B e/ T, DN 35 5 i 1 /KA b B kL
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JK UL DAL A 2 5 W AR R TTCAR 23 . B0 = WK A 7K Bl ) 254 ) 225 AR AR A RO R e K A
(1% 3 1) A S B B Sl 0 21 22 Sk, 4 ZR Gl BRI 1) 0 A PR € 650 J3E 22 5 B I e, 90l T R o7
K>20 B9 8 AN RAE w5 17 20 7] 3 A3 92 G50 J3E 22 5 WA BH A8, s v 2 50>20 B4R 2 AR
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