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Microplastics
SEA

Andrady 2017



Encounter Edu
Large plastic breaks down into increasingly smaller pieces of plastic.

Microplastics = 
plastic particles less 
than 5 mm in 
diameter

Pre-production 
pellets

Microplastics



Plastics in the Human World
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WWTP = Wastewater Treatment Plant

Okoffo et al Environ Sci Water Res 2019

What goes to a WWTP?



PC: USA Today

Where does it go?

Okoffo et al Environ Sci Water Res 2019

WWTP = Wastewater Treatment Plant



Microplastics on land

It’s estimated that up to 300,000 tons of microplastics 
are applied to land every year in North America 

Nizzetto et al ES&T 2016

60% of sludge is 
applied to land 
as fertilizer

Billions of microplastics per day go into a 
single WWTP’s sludge



What happens to the 
microplastics during 
treatment and how does 
that affect toxicity in the 
environment? 

Microplastics on land

Biosolids = treated sludge
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Project Title:
Elucidating the occurrence of known and 
emerging chemical contaminants in 
wastewater biosolids and the influence of 
treatment and management processes on 
their fate, mobility, and bioavailability



High temperature 
(150-190⁰C) = (300-375⁰F) 

High pressure 
(6-9 bar) = (approx. 6-9 atm)

Soil amendmentSewage sludge

Thermal hydrolysis pretreatment (THP)

Thermal Hydrolysis

How does thermal hydrolysis impact 
microplastics & additives?



Blue Plains Plant, Washington D.C. 
• Biggest THP plant in the world
• Generates 1.2 million pounds of biosolids every day 

for use in agricultural fields 

Hampton Roads Sanitation District
• THP system became operational this summer at the 

Atlantic Plant (Virginia Beach) 

Washington DC 
Blue Plains

Hampton Roads 
Sanitation District

THP in Our Region 



Methods

Conditions
Pressure reactor 

(Parr)

Microplastic analysis
LDIR

(Agilent) 



Additives and high temperature, DOC

Hale & Chen, 2016

Hypothesis: More extreme conditions in THP 
will amplify release of additives from 

microplastics in sludge

Leaching increased significantly 
with temperature and DOC 
(dissolved organic carbon)

What about thermal hydrolysis 
temperature (165⁰C) and DOC (up 

to 1000mg/L)?



THANK YOU!
email: aeking@vims.edu        

@AshleyE_King



What Can We Do?
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What Can We Do?

SINGLE-USE PLASTICS

Seattle Public Utilities

“Wish-cycling”
When in doubt, throw it out BUT 

reduce your doubt as much as possible



Decrease your single-use plastic footprint

What Can We Do?



Prevent microfiber pollution from your laundry

What Can We Do?



“biodegradable” plastics

What Can We Do?



Clean up! 

What Can We Do?


