Field survey of micro-plastics in two different
Intertidal sediments of China

Hao Chen
Chinese Research Academy of Environmental Sciences,
Beijing, China
Emall: chenhao@craes.org.cn

Tokyo, January 23, 2016

NATIONAL
GEOGRAPHIC




A short review of China’s marine
microplastics research...
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What China’s scientists usually do In
laboratories...

® Hoating of the plastics on high-density sodium polytungstate
soluiotns (1.4 g/ml);

® Visual examiantion of the plastics (microplastics and
macroplastics) (no pre-fractionization by size)

® Pick-up of microplastics with use of callipersfor counting
under microscopes (time consuming; experienced staff
requried)

® Chemcial characterizaiton with micro-Raman Spectroscopy
and spectrawere compared to reference plastics materials




The objective of this project...

v The importance of intertidal regions;
v'Sandy vs. muddy sediment;
v'An approach applicable in thefield;

v An approach easy to employ by the public
(not scientists in sophisticated |aboratories);

v'Invoviemment of NGOs for outreach




Sampling sites and seasons...
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August 29, 2014

December 26, 2014




January 11, 2015

Muddy flat, Nanhui Park,
Shanghali

August 23, 2014



Protocols for sampling...
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Sediment + salt solutions
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Plastics float

|

Decant to sieves (1 mm, 2Zmm, 5mm)

__ Sodium polytungstate (good, but too
expensive)

salt solutions— Sodium chloride (cheap, proper
density, ~1.2 g/cm?3)

— Sodium iodide?



Sampling in sandy beach in Dalian...
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Sampling in muddy flat in Shanghai...
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The sediment was water-log and too
muddy at the low and middel tide
lines; too difficult to collect sediment
In a quantiative volume using the
sampling metal frame

No plastics found at
the high tide line!!



We moved the high tide line further to
above the wave denfense...
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What we observed in the muddy flat
samples in Shanghai...
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What we observed in Sandy beach
samples in Dalian...
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Data summary...
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» In muddy flat, microplastics are accumutated in bottom (10-20 cm) rather than in the

suface (0-10 cm), but in both layers of sandy beach

> In sandy beach, large variations (seasons, tidel lines and and layers). Why?

»On the whole, the abundance of bottom microplastics is higher than the surface



Public awareness and outeach...
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What next?



To Improve the sampling and isolation
approaches (short-term goal)

!

To streamline terminology and approaches for
a national guideline (long-term goal)




What can be learned from other nations’ approaches?
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%ﬂ' @ NOAA's approach does not allow for
s

guantitative sampling in volume of wet
sediment in muddy flat (they measured
the dry weight and wt%o)

€ NaCl or lithium metatungstate

& Natural organic amtter (NOM) removal
by oxidation with H202






