Microplastic and landfill leachate as sources
of plastic additives
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Topics

o Hazardous chemicals in marine plastics
o« Chemicals adsorbed from seawater
o Additive chemicals

o ITransfer and accumulation of the chemicals from

Ingested plastics to internal tissue of biota
« Direct evidence by semi-field feeding experiment

« Facilitated leaching by oily components in digestive
fluid

o Bisphenol A In landfill leachate
o« Debromination of PBDES in landfill leachate



Plastics carry two types of chemicals in marine environment

Sorption from seawater
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International Pellet Watch demonstrates sorption of POPs to

microplasitics
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Plastics carry two types of chemicals in marine environment
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Hydrophobic additives and hydrophilic additives

//,/’ jEEi;jTUVes'\\\\\4
Nonylphenol ©/— OC

Br Benzotriazoles Benzophenongs

;j ;—2 (e.g., UV-328)  (e.g., BP-12)

| - @) CoHsg
Polybrominated diphenyl ethers C. __CH

C...CH
(PBDESs) [:j: 0""""CaHy;
Br Br O ‘C5H1.|
Br Br Br, Br 9 (|:H
e

Br Br

Z

Br.. Br BY By Phthalates
(DEHP)
B b DBDPE
Hexabromocyclododecanes O?O
(HBCDs) CHs

Bisphenol A




Hydrophobic additives are hard to be leached out to water

Facilitated Leaching of Additive-Derived PBDEs from Plastic by
Seabirds’ Stomach Oil and Accumulation in Tissues
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Hydrophobic additives are hard to be leached out to water
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Stomach oil and fish oll accelerated the leaching of BDE209
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This suggests that fatty components in digestive tract
facilitates leaching of hydrophobic additives.



Direct in vivo evidence for accumulation of plastic derived
chemicals in seabird tissue under environmentally relevant
condition
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Plastics compounded with 5 additives

Polyethylene pellets with 5 additives —
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Field Feeding Experiment of additive-compounded plastic to

chicks of streaked shearwater
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Results _abdominal adipose (16 day)
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Oily components in digestive fluid facilitate leaching of

hydrophobic additives and their accumulation in adipose and liver
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Small intestine
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Tanaka, K., Yamashita, R., and Takada, H., Transfer of hazardous chemicals
from ingested plastics to higher-trophic level organisms, in Hazardous
chemicals associated with plastics in environment, H. Takada and H.K.
Karapanagioti, Editor. 2018, Springer Berlin Heidelberg: p. 267-280.



Topics

o Bisphenol A in landfill leachate
o« Debromination of PBDESs in landfill leachate



Sampling locations of Leachate samples from Garbage dumping sites
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Extremely high concentrations of EDCs in leachate from

landfill in Asian countries
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Endocrine disrupting chemicals
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Monomer (BPA) Is generated and leached by heating of the
polymers under acidic or basic condition. BPA is also used as
additives for the other plastic polymers and can be leached out.




Land(fill leachate is still major contributor of BPA in a river in Tokyo
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Major Conclusions

Hydrophobic additives are retained in marine plastics
and microplastics.

Leaching of hydrophobic additives is facilitated by
oily components in digestive fluid.

Accumulation of additives in biological tissue was
confirmed by feeding experiments

Landfill leachate contain extremely high
concentrations of plastic-derived chemicals (additives
and/or monomers).

Though not introduced in the talk,
debromination (increase in toxicity) of PBDES is
facilitated in anaerobic condition in landfilled garbage.



