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Microplastics 

• What they are
• Impacts
• Sources
• Pathways in the environment 
• Solutions



2004

Thompson et al.  2004

Microplastics 
are a 
Plymouth 
discovery !



microbeads
from shower gelPlastic fragments from River Tamar

Microfiber from clothing 

50 µm

Tyre wear particles

Microplastics 
 

Plastic fragments 
less than 5mm 

variable in size, shape, 
polymer and chemical 
composition and origin

No single intervention
Local – national – global  

Actions on larger items will 
reduce the microplastics of 
tomorrow 

1 mm



Types of debris

Large and rare                                                                    Small and ubiquitous                                        

Mega Micro Nano ?



Microplastic is retained in organisms

M.A. Browne et al. 2008 
Al Sid Cheik et al. 2018



Physical effects (independent of any chemical effects)

1% PVC significantly reduced energy reserves by 30%

5% PVC significantly reduced energy reserves by 50%

Wright et al. 2013



Reduce Re-use Recycle

X

Solutions - plastics as materials are not the problem 

Redesign 



Cosmetic microbeads – single container had 3 million particles !

Now prohibited in multiple countries

Was the issue avoidable – by better design 50 yrs ago, 
or at some time since?  

Reduce - Design failure and policy intervention (a ban)

 Napper & Thompson, 2015



Microfibres -  best addressed by upstream measures to redesign 

Capture - wastewater treatment Capture  - washing machine Prevent / minimise
better design

International
measures (upstream)

National level policy (downstream) 

Napper & Thompson, 2016; Napper, et al. 2020; Kelly, et al. 2019, De Falco, et al. 2020
 

Microfibres
from textiles



Getting the evidence right will be essential 
UN Treaty an amazing achievementOnce in a planet opportunity  for 

international level action !
Science essential to inform action !



Transport 
pathways 

Effluent 
from WWT

Road surface 
drains

Tyre 
wear

Atmospheric 
deposition

a) Road surface 
drain

b) WWT 
effluent

c) Atmospheric
depositionParker Jurd et al. 2019

 Interventions - Tyre design, vehicle maintenance or driver behaviour?
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 WP1-2-3

‘air’ 
deployments

‘soil’ 
deployments

‘marine’ 
deployments

Redesign -Biodegradable Agri-Plastic
3 months soil 

surface Soil burial

‘pre-exposed soil’ deployments

+



 WP1-2-3

Ø Visual degradation observed in all environments for PHBV after 12 months exposure.
Ø PHBV exposed to marine environment completely disappeared in less than 12 months.
Ø Limited to no visual degradation for PLA, PBAT and PBS polymers after 12 months exposure.

Redesign -Biodegradable Agri-Plastic -  Results after 12 months 



Recycling requires  dedicated waste streams  and  appropriate design 

Who bears the cost (producer, society) ?

Design for recyclability?



Collection is essential to recycling 

Who bears the cost (producer, society) ?



Focus on upstream interventions (following waste hierarchy) 

Parker-Jurd et al. 2022



Monitoring - Tamar as model catchment?



Microplastic debris in the environment

• Symptoms of outdated business models for production use and disposal 
coupled with ‘’solutions’’ that have NOT been fully evaluated.

• Evidence of  impacts on economy, wildlife, services
• Impacts not coupled to societal benefits
• Solutions exist – but no single solution
• Focus on design for life and end of life 
• Synergistic benefits (resource efficiency / waste  reduction) 
• Harness current interest - focus on product design and waste management
• Together - industry, policy and public  -  we can solve this challenge
• UN Treaty – needs reliable independent evidence to prioritise actions



Richard Thompson – Thank you @ProfRThompson



Preliminary results: suspended particles

Tyre class 1 Tyre class 2



 Napper & Thompson, 2019

Imperative to design products for life in service & end of 
life –  need appropriate standards and labelling 

We urgently need evidence – which solutions work 
and the trade offs among them 

Design for recyclability?



Potentially conflicting drivers 
Will bioplastics reduce litter / waste?

Resource IN Waste OUT

‘This new packaging is fully recyclable, and is said to 
reduce carbon emissions by as much as 25% over 
the product lifecycle.’


