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Abstract : Microplastic is one of global environmental issues in recent years. It is estimated that more than 80% of
marine microplastics are discharged from land-sources, and river is regarded as the main pathway of microplastics
from land reaching oceans. In order to understand the characteristic and distribution of microplastics in rivers flush-
ing into Bohai Sea in Liaohe Basin, the present study investigated the abundance, polymer composition, morpho-
logical characteristic, and particle size of microplastics in surface water sampled from the downstream of Shuangtai-

zi River and Daliao River (Panjin district) to the estuaries. Firstly, the microplastics were isolated from water sam-
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ples based on the principle of density isolation, and then the polymer of microplastics were identified using Fourier
Transform Infrared Spectroscopy (FTIR). Finally, the results showed that totally 17 polymers were identified and
confirmed in all samples from the two rivers, of which polyethylene (PE) dominated in these microplastics and ac-
counted for 38% in Shuangtaizi River and 32% in Daliao River, respectively. Among these microplastics detected
in water samples, more than 80% were fragments (533.08 ~ 674.25 pwm) and fibers (1 054.87 ~1 450.76 pm),
while pellets (10026 ~241.31 pm) accounted for less than 10% . The microplastics with regular shape was not de-
tected in all samples. Importantly, the abundance of microplastics did not show significant difference among sam-
ples from Shuangtaizi River ((4.52+0.76) items-L™') and Daliao River ((4.74+0.67) items-L™") (P>0.05). There
was also no obvious change trend of microplastic levels among sites in the two rivers (P>0.05). The present results
indicated that the profile and spatial distribution of microplastics in Shuangtaizi River were similar to those in

Daliao River, which provided a direct evidence for the pollution control and risk management of microplastics in

Bohai Sea in future.

Keywords: microplastics; rivers; surface water; isolation; infrared spectroscopy
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Fig. 2 Microplastic abundance in surface water from the downstream of Shuangtaizi River (a) and Daliao River (b)
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Table 1

Microplastic abundance in water from

different rivers

T

River

FRAA-LT
Abundance/(Items-L™")

A T Shuangtaizi River
KII Daliaohe River
LT Hanjiang River
KA1 Yangtze River
7 FEL/EH5 I Ciwalengke River
FFEAST Ttchen River
W f83#h 7] Hudson River
% San Gabriel River
47 Hamble River
2T Los Angeles River

4.52+0.76 (AW This study)
474+0.67(AHF5C This study)
2.93+0.3006
25109106
5.85+3.280!
1.1507
098181
0411
02917
12.930°1

®2 KITASWEFARBKEHMERHE
Table 2 Microplastic sizes in surface waters from

Shuangtaizi River and Daliao River

JEAR XA F] L]
Shape Shuangtaizi River Daliao River
UKL Pellet 181.25+60.06 105.00+4.74
HEIE Film 959.95+229.73 1 144484213 37
fi i Fragment 617.48+84 .40 639.33+3492
214k Fiber 1 160.46+105.59 1 25020+200.56
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Table 3 Microplastic polymers in surface waters

from Shuangtaizi River

eS| i H /%

Types Percentage/%
® L& Polyethylene 38
R 4R Cast coated paper 22
A %2 Rayon 12
R H Polypropylene 6
RN Z i Bt ALY Polyethylene block copolymer 5
R(Z Wi : ) Poly (ethylene: propylene) 7
K& Polyester 1
JEJE Nylon 1
FHEEMAE Formaldehyde resin 1
XK W R £ —FEMR Polyethylene terephthalate 1
RARER T /\BEHE) Poly(octadecyl acrylate) 1
(1 -1 /\H#) Poly(1-octadecene) 1
R H HHESE L) Polydimethylsiloxane 1
TR LN Polystyrene 1
HE B Epoxy resin 1
R(1-1PUsi) Poly(l-tetradecene) 1
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Table 4 Microplastic polymers in surface

waters from Daliao River

eSSl i HE/%

Types Percentage/%
I 2@ Polyethylene 32
WM Polypropylene 18
(P : Z45) Poly (ethylene: propylene) 13
ANi& %2 Rayon 7
B4 4E Cast coated paper 6
I I FZ i B R Y Polyethylene block copolymer 6
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RXH W R 2, —FEMg Polyethylene terephthalate 3
Jé & Nylon 2
Rk Polyolefin 1
CAfi- L TSR YY) Ethylene-ethanol copolymer 1
THPR AT 4 ¥} Nitrocellulose plastic 1
BRI LM Polyvinyl fluoride 1
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