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Fig.1 Microplastics particles used in the experiment
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Tab.2 Components, color and density ranges of the

microplastics used in the study
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Fig.2 Recovery ratio of microplastics by three extraction
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of microplastics
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Fig.5 Abundances and concentrations (a) , morphology classification and percent contributions (b) of microplastics

( means and standard deviation) in intertidal sediments in LS, GY and LY area
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Tab.3 Isolation methods of microplastics in intertidal sediments and application
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Evaluation of Three Extraction Methods for Microplastics in Intertidal Sediments
LIU Kai', FENG Zhi-hua'?, FANG Tao'”, XU Jun-tian'*, YE Hao-da'

(1. College of Marine Life and Fisheries, Huaihai Institute of Technology, Lianyungang 222005,P. R. China;
2. Jiangsu Marine Resources Development Research Institute, Lianyungang 222005,P. R. China;
3. Jiangsu Key Laboratory of Marine Biotechnology, Lianyungang 222005,P. R. China)

Abstract; It is documented that microplastics exist in coastal environments around the world. However, verified
and standardized protocols for monitoring microplastics in intertidal sediments have not yet been developed. In this
study, three quantitative methods, including direct floatation ( method A) , separatory funnel (method B) and vol-
umetric flask (method C) were selected and optimized to isolate the microplastics in intertidal sediments with a so-
dium chloride solution as the flotation solution. At the same time, the effects of polymer type and sediment particle
size on separation efficiency were assessed. Sediments containing microplastics were manually prepared to simulate
field sediment samples and then microplastics extraction tests were conducted to determine the recovery efficiency of
the three methods. The average recovery efficiency for high density polyethylene ( HDPE ), polyvinyl chloride
(PVC), polypropylene (PP), polyamide ( PA) and polystyrene (PS) of approximately 1 mm was as high as
(91 £7) % . Statistical analysis indicates that polymer type did not significantly (P >0.05) effect extraction effi-
ciency, but the recovery ratio increased significantly (P < 0. 05) with sediment particle size; from clay
( <0.004 mm) to silt (0.004 mm to 0. 063 mm) and coarse sand (0.5 —1 mm). The mean recovery ratio of
method B was the highest and most consistent (95 +3)% . In December 2015, method B was used to measure mi-
croplastics pollution in 27 sediment samples collected from nine randomly located sampling sites in Xiuzhen River
Estuary, Ganyu harbor and Gaogongdao town. During ebb tide, 2 =3 kg surface sediments (1 =2 c¢m) were col-
lected in the intertidal zone and sealed for further processing. Microplastic abundances in the intertidal sediment of
Xiuzhen River Estuary, Ganyu harbor and Gaogongdao town were 34.97 —144.33 n/kg, 43.70 —119. 9 n/kg and
372.98 —1 103.02 n/kg, with corresponding concentrations of 2. 56 — 10. 70 mg/kg, 1.01 - 5. 92 mg/kg and
3.36 —8.48 mg/kg. All exiracted microplastics were categorized into fiber, expanded foam, chip, fragment and
film; fiber accounted for 47% of the 870 separate pieces of plastic, while fragments were the least abundant (5%
of total ). Our research suggests that microplastics pollution in the study area resulted from anthropogenic activity,
including plastic items abandoned by tourists and fishermen.

Key words: microplastics; density separation; intertidal sediments; isolation methods



