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H I G H L I G H T S

• The microplastic pollution in sediments
from marginal sea of China was re-
ported.

• The abundance was as follows: Bohai
Sea N Northern Yellow Sea N Southern
Yellow Sea.

• The pollution level was comparable to
other countries and other regions in
China.

• Our study provides bases for environ-
mental risk evaluation of microplastic
in China.

G R A P H I C A L A B S T R A C T

a b s t r a c ta r t i c l e i n f o

Article history:
Received 11 January 2018
Received in revised form 27 May 2018
Accepted 28 May 2018
Available online xxxx

Editor: Kevin V. Thomas

Microplastics are one of themost significant pollutants in themarine environment and accumulate in sediments
all over the world. To assess the pollution level in the marine environment in China, the distribution and abun-
dance of microplastics in sediments from the Bohai Sea and the Yellow Sea were investigated in this study. The
sediment samples were collected from 72 different sites in the Bohai Sea and the Yellow Sea. Microplastics
were separated from sediment through density flotation and categorized according to shape and size under ami-
croscope. Additionally, polymer types were identified using Fourier-Transform Infrared Micro-spectroscopy (μ-
FT-IR). Our study demonstrated that microplastics were consistently found in all samples, which emphasized
their extensive distribution throughout the Bohai Sea and the Yellow Sea. The average microplastic abundance
was 171.8, 123.6 and 72.0 items per kg of dryweight sediment for the Bohai Sea, Northern Yellow Sea and South-
ern Yellow Sea, respectively. Among the sampled microplastics, fiber (93.88%) and small microplastics (b1000
μm) (71.06%)were themost frequent types. Fourier transform infraredmicrospectroscopy (μ-FT-IR) analysis de-
termined that the main types of microplastics were rayon (RY), polyethylene (PE) and polyethylene terephthal-
ate (PET). Our results highlighted the widespread distribution of microplastics in sediments from the Bohai Sea
and the Yellow Sea and provided useful information for evaluating the environmental risks of microplastics in
China.
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1. Introduction

The global production of plastics has increased over a hundredfold
from the middle of the twentieth century to the current level of 320
Mt./year (Plastics Europe, 2016). According to recent estimates, N5 tril-
lion plastic debris and at least 250 million tons of plastic are floating in
the oceans due to industrial discharge, littering and terrestrial runoff
(Eriksen et al., 2014). The occurrence and distribution of large plastic
debris in the marine environment has been well documented
(Derraik, 2002; Cózar et al., 2014; Van Sebille et al., 2015). Plastics at
sea eventually undergo fragmentation via ultra-violet radiation, leading
to the formation of microplastics (plastic particulates b5 mm) (Arthur
et al., 2009), which are also referred to as secondary microplastics
(Wright et al., 2013). Microplastics manufactured in microscopic sizes
and typically used in personal care products are called primary
microplastics (Carr et al., 2016). As there are different sources,
microplastics occur in diverse shapes such as spheres, fibers, and frag-
ments in environmental samples (Frias et al., 2010). Microplastics
may become widely dispersed in the marine environment through hy-
drodynamic processes and ocean currents (Ng and Obbard, 2006).
Therefore, microplastic pollution has become a global problem of in-
creasing concern.

Microplastics have already been reported in variousmarine environ-
ments throughout the world, including within the water column, near-
shore sediments and deep-sea sediments. In recent years, sediments
have become the main focus of studies assessing microplastic

abundance because they are generally considered to be sinks for
microplastics. Studies have reported that microplastics are widely dis-
tributed in sediments in the UK (Thompson et al., 2004), Singapore
(Ng and Obbard, 2006), Sweden (Norén, 2007), Belgium (Claessens
et al., 2011; Van Cauwenberghe et al., 2013b), Italy (Vianello et al.,
2013) and Germany (Dekiff et al., 2014). The concentration of
microplastics in sediments varies from 0.3 (Van Cauwenberghe et al.,
2015) to 5000 items kg−1 (Mathalon and Hill, 2014). Recently,
microplastics have even been detected in deep-sea sediments from
the Atlantic Ocean, Mediterranean Sea, Northwest Pacific Ocean and
Arctic Ocean (Van Cauwenberghe et al., 2013a; Fischer et al., 2015;
Bergmann et al., 2017).

As the largest plastic producer and consumer in theworld, China ac-
counts for 26% of the world's total plastic production. Thus,
microplastics have been reported in sediments from beaches and estu-
aries (Qiu et al., 2015; Yu et al., 2016; Fok et al., 2017; Peng et al.,
2017), as well as surface water from estuaries and seas (Zhao et al.,
2014; Zhao et al., 2015; Zhang et al., 2017) in China. However, data on
the abundance and distribution of microplastics in sediments from the
Bohai Sea and the Yellow Sea are almost completely nonexistent. The
Bohai Sea is a semi-enclosed inner sea located in China, and the coastal
region is one of the most densely urbanized and industrialized zones in
the country. The Yellow Sea is a shallow and flat epicontinental sea bor-
dered by China and the Korean Peninsula.

In this study, the abundance and distribution ofmicroplastics in sed-
iments from the Bohai Sea and the Yellow Sea were investigated. The

Fig. 1. Sampling sites in the Bohai Sea and the Yellow Sea.
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