Marine organisms ingest plastics

Overview and scientific evidence on More than 180 species of animals are known to

plastics in coastal & marine have ingested plastic debris, including birds,
environment fish, turtles and marine mammals.

Shige TAKADA Physical impacts of the inges_ted plastics _have
been reported for many species of organisms
(Wright et al., 2013).

Laboratory of Organic Geochemistry (LOG)
Tokyo University of Agriculture and Technology
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Continuous increase in plastic production Plastic ingestion may lead to decline of the species of seabirds

8% of global oil production m) Endocrine disruption caused by plastic-derived chemicals
is of concern.

4% : feedstock
4% : energy

1933:Production of Polyethylene started.
Thompson et al., 2009



Plastics carry various chemicals in marine environment Plastics carry two types of chemicals in marine environment
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Plastics carry two types of chemicals in marine environment Persistent organic pollutants (POPs)
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Pellets accumulate POPs from seawater _ Il!ternaliol_lal Pellet M_Iatcll

Global Monitoring of Persistent Organic Pollutants [POPS)
PCBs /DDTs Using Beached Plastic Resin Pellets
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More than 50 pieces (~
100 pieces)
per one location

m | hih Laboratory of Organic Geochemistry, Dr. Hideshige Takada,
F . . A
] . . 5 6 Tokyo University of Agriculture and Technology,
Concentration factor is estimated to be ~ 10° to ~10°. ’ Fuchu, Tokyo 183-8509, Japan )

Resin pellets, industrial feedstock of user plastics, are spilled during transport
and manufacturing and they are widely distributed in the ocean
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International Pellet Watch

Global Monitoring of Persistent Organic Pollutants (POPS)
Using Beached Plastic Resin Pellets
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International Pellet Watch : monitoring of POPs

Plastics carry hazardous chemicals in marine environments
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Concentration of PCBs* in beached plastic resin pellet (ng/g-pellet)

Plastics carry two types of chemicals in marine environment

Sorption from ambient
seawater

Increased pollutants concentrations
with increasing plastic ingestion
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Transfer of chemicals from ingested plastics to biological tissue

Transfer of chemicals

from ingested plastics

to biological tissue has
been confirmed.

Faculty of 1000

Biological effects concerned

e.g., endocrine disruption

reproductive failure

decline of species

PBDEs : Flame retardants

Sampling locations of Leachate samples from Land-fill sites

applied in various electric products and fabrics. In 2002(&1nd 2003
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Incineration of plastics with halogen generates toxins such as dioxins
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Polychlorinated dibenzo-p-dioxins

Nonylphenol (NP) Octylphenol (OP)
Hs (PCDDs; Dioxins)
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Plastic-derived Phenolic endocrine disrupting chemicals
(EDCs)

Construction, operation, maintenance, and final disposal of

EDCs concentrations in leachate samples from incinerators take huge cost

Tropical Asian countries
If we would pay 100 million
USD, we can avoid dioxine
pollution. However, can we
pay if forever? Accident may
discharge toxins to
surroundings.

Do you prefer this cost and
risk rather than recycling-
oriented society?
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Reduce
Reuse
Recycle

No single-use plastic!

Nonylphenol : Endocrine disrupting chemicals

CgH1g

Additives to plastic

OH

Antioxidants
Antistatic agents

«disorders in the reproductive system
.vaginal clear cell adenocarcinoma
«decreased ability to reproduce

3R

Reduce

Reuse : non-reusable plastics
Recycle : consumes energy and produces CO,

No single-use plastic!

Laboratory of Organic Geochemistry

Dr. Hideshige Takada,

Tokyo University of Agriculture and Technology,
Fuchu, Tokyo 183-8509, Japan

More than 50 pieces (~100 pieces)
per one location

Sorting

PE, yellowing pellets

Analysis for POPs (PCBs, organochlorines, PAHs)

By GC-MS/MS, GC-MS, GC-ECD

more than 5 pools of 5 pellets
to exclude sporadic high concentration

Mapping POPs pollution
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+«Feed the data back to the collaborators via e-mail
«Releasing the results on web :

http://www.pelletwatch.org/
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