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Occurrence of microplastics in the sediments of the five
rivers estuaries in Poyang Lake Basin
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ZHOU Longyin' TAN Jiabing' CHEN Yaping'
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Jiangxi Normal University, Nanchang, 330022, China; 2. Key Laboratory of Poyang Lake Wetland and Watershed Research
( Ministry of Education) , Jiangxi Normal University, Nanchang, 330022, China)

Abstract: Microplastics refer to plastic particles less than 5 mm in diameter. They are stable and can
accumulate ‘into large amount in the environment, and thus have become a new class of
environmental pollutants. In this study, six sampling sites were set up in the key areas of Poyang
Lake Basin, and sediment samples were taken in March, July, and December of the same year. The
microplastics were separated from the samples by a continuous flow separation flotation device, and
then examined with a metallographic microscope. The microplastics in the basin of Poyang Lake were
classified according to their morphological characteristics, and the occurrence characteristics of

microplastics were analyzed. The results showed that all the microplastics in the basin of Poyang

2018 4 10 A 3 H Wik ( Received ; October 3, 2018).
# [E K HIRBIFIE 4 (41461042, 31760161) , VTP A R AF %354 (20171BAB214011) AT PG 24 0 F /TR 1R 70 H ( GII60311)
BeH).
Supported by the National Natural Science Foundation of China (41461042, 31760161) , Jiangxi Provincial Natural Science Foundation of
China (20171BAB214011) and the Science and Technology Project of Jiangxi Provincial Education Department ( GJJ60311).
x # BIBERE A, Tel; +86-791-88120193 , E-mail ; jianminfei0914@ 163.com
Corresponding author, Tel: +86-791-88120193, E-mail; jianminfei0914@ 163.com



8 14 AR JEESF 25 R0 T80 3R] A T8 AR SRR A A 1843

Lake could be divided into four different types according to the morphological classification,
including fragments, films, fibers, and foams. The above four different microplastics were found in
all the sampling sites, but the amounts of different microplastics in different sampling sites were
different, and fragments were the most abundant microplastics. The distribution characteristic of
different microplastics in the sediments of Poyang Lake Basin were different significantly. The
abundance of microplastics was the highest in the dry season, the average abundance value was
1105.0 ng-kg™", the abundance of microplastics was 729.5 ng-kg ' in the normal season, and the
abundance of microplastics was the least in the wet season, the average abundance value was
599.0 ng-kg™'. The abundances of microplastics in different regions of the Poyang Lake Basin were
also significantly different. The abundance of microplastics was the highest in the sampling sites at
the middle branch of Ganjiang River, where the average abundance value was 1455 ng-kg™'. The
abundance of microplastics was the lowest in the sampling sites at Nanjishan Nature Reserve, where
the average abundance value was 54.6 ng-kg™'.

Keywords : Poyang Lake, sediments, microplastic, occurrence, spatial and temporal distribution.
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Fig.1 Location of sampling sites in study area
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Fig.2 Schematic for an apparatus of continuous flow separation flotation for micro-plastics
(1. Solution storage bucket; 2. Glass conduit; 3. Peristaltic pump; 4. Air pump; 5. Gas flowmeter; 6. Overflow collection;
7. Sample cup; 8. Fixed bracket; 9. Magnetic stirrer; 10. Peristaltic pump; 11. Vibration sieve; 12. Recovery tank

(—) Flotation liquid storage device ( ) Overflow device (=) Screening Recovery Device)
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Fig.3 Four kinds of micro-plastic separated from Poyang Lake River Basin

a. Fragments microplastic; b. Films microplastic; c. Fibers microplastic; d. Foams microplastic
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Fig.4 SEM images of the microscopic features of the microplastics(a) Plastics Fragments; (b) Films; (c¢) Fibers; (d) Foams

2.3 HFEEA R R AT HE

4 Bl RIS B 1 Gl E A AR S MIREAS rp XA 0 A, (ELA R) S8 14 S B B 9147 A 25 ) 22 5
W 5 s b AR R 22 LU SRR 3 R 32, BREBEBILLL F AR DR DX, HAR AR 23 IX g AR
Fr 2 OB L) fie e, Y4 B 50% , Horb LATE Sk & WORE 28 HU (R, 1K 81 73.69% . oAl 2R LAY
TIOERHE A R A BB R B AN, FUAE A AR, AR O F A7 7 S 2 22 e b

90 W %} &Debris B &K Foaming
80 B 2K Thin film O 44k KFiber

70 b
3 60 b
50
5 40
30
20

Percentage of different types
of microplastics/%

S2
Sampling sites code

B 5 RSB A SRR AN TR R B OB R L 1
TE Bl A P E bR 25 AR/ NE T BE7R %A B ) 22 53 1 2% ( P<0.05)
Fig.5 Proportion values of different microplastics in the sediments of Poyang Lake Basin

Notes: Data are means + SE; different lowercase letters mean significant different at 0.05 level (P<0.05)
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Fig.6 Dynamics of abundance of microplastics.in the sediments of Poyang Lake Basin in different water time

Notes: Data are means + SE; different lowercase letters mean significant different at 0.05 level (P<0.05).
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Table 1 Comparison of the microplastics abundances in the study area and other reported areas in literatures
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