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Obvious Impacts in Environment 
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 Wildlife Entanglement  
 

 Macro-plastic ingestion 
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Advice for the future in The Graduate: 
 
 

“…I just want to say one word to you  
Just one word. ...plastics.”  
 

Global plastic production grew 500% over 30 years 

1967 
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Plastics in 
Environment 

 
Mystery of  the Missing Ocean 
Plastic 
 
We’re throwing away more and more 
plastic. If  it’s not ending up in the 
open Atlantic, where is it going? 

 

http://www.flickr.com/photos/26904941@N05/3426815987/�


Could it be our measurement 
 of plastics? 

 What is found depends on: 
 Where we look 

 Beaches & water surface 
 What we look for 

 Most for >1 mm 

Submicroscopic 
particles of PVC 
(shown via electron 
microscope) 
CREDIT: Courtesy of 
Emma Teuten, 
University of 
Plymouth, UK  

Microplastics in the Marine Environment: A Review of  the Methods 
Used for Identification and Quantification. Environ. Sci. Technol. 2012, 
46, 3060−3075. 



Plastics degrade & fragment 
over time 
 - form “microplastics” 
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• Half-lives  
• Years-decades 
• Varies by polymer & 

environment 
• Factors: UV, microbial, 

chemical… 
• Do fragments 

accumulate in some 
locales 

• sediments?  
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Size matters! 
 
 Small particles 

 Macro-plastic 
deterioration 

 Engineered micro- & 
nano-particles 

 
 More abundant 
 More transportable 
 More surface area  

 Leaching/Sorption 
 More critters can eat & 

transfer up the chain! 

Ecosystem 
importance 

Environ. Sci. 
Technol., 
2008, 42 
5026–5031  



What is Plastic? 
Polymeric chemicals 
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Biodegradable Polymers 

 Use natural polymer components (e.g. 
starch, chitin) or mimic their structures 
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December 7, 2012  
 
Biodegradable Materials May Take 
the Scare Out of  Ghost Fishing  

Arrow points to the 
biodegradable escape hatch 
design by scientists at the 
VIMS.  Photograph by 
David Stanhope. 



Synthetic polymer additives 
Many % levels in plastics!!! 
 
Antimicrobials / Biostabilisers  
Antioxidants  
Antistatic Agents  
Biodegradable Plasticisers  
Blowing Agents  
External Lubricants  
Fillers/Extenders  
Flame Retardants  
Fragrances  
Heat Stabilisers  
Impact Modifiers  
Internal Lubricants  
Light Stabilisers  
Pigments  
Plasticisers  
Process Aids  
Reinforcements 

triclosan 

PBDE 

musk 

phthalate 

% 

Particle size? 

Additives & 
monomers escape 
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Once upon a time… 
We assumed additives locked in plastics 
Polybrominated Biphenyls (PBBs) 

PBBs used in “nondispersive” flame retardant 
applications 1970-1975  
 Thermoplastics, electronics housings & 
 polyurethane foam  
 
Accidentally mixed into cattle feed at a MI farm 
cooperative- PBBs pulled from market 1976 

Put PBDEs 
on the 
market 
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Indoor dust: plastics fragment 

Webster et al. 
2009. Identifying 
Transfer 
Mechanisms and 
Sources of  
Decabromodiph
enyl Ether (BDE 
209) in Indoor 
Environments 
Using 
Environmental 
Forensic 
Microscopy. 
Environ. Sci. 
Technol 43:3067–
3072  

ingestion 



In the News: Additive Toxicity 
May 16, 2011 Plastic products leach toxic substances.  Many plastic 
products contain hazardous chemicals that can leach to the surroundings. 
In studies conducted at the University of Gothenburg, a third of the tested 
plastic products released toxic substances, including 5 out of 13 products 
intended for children.  
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Feb. 4, 2008  
Science News 
Plastic Bottles Release Potentially 
Harmful Chemicals (Bisphenol A) After 
Contact With Hot Liquids 



Additives in the Marine 
Environment 

Hale, R.C. et al. 2008. Antarctic research bases: 
Local sources of polybrominated diphenyl 
ether (PBDE) flame retardants. Environ. Sci. 
Technol. 42:1452-1457. 
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Inside McMurdo 

•International treaty forbids importation or 
manufacture of  specific PBT chemicals in 
Antarctica 

•Past wastewater treatment: macerate & 
discharge 

Collaboration with Moss 
Landing Marine 
Laboratories  
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Ocean: Hydrophobic toxins sorb to 
plastics – ppt to ppm 
 - increase organismal exposure via 
    ingestion of such plastics? 

Teuton et al. 2007. Potential for Plastics to 
Transport Hydrophobic Contaminants. 
Environ. Sci. Technol. 41: 7759–7764  

Plastic passive samplers 

PCBs 

DDT 

PBDE 
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 Classify plastic waste as hazardous  
Policies for managing plastic debris are outdated and threaten the 

health of people and wildlife, say Chelsea M. Rochman, Mark 
Anthony Browne and colleagues. 
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Are plastics PBT chemicals? 

Upping the ante… 
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