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Why do we care about biosolids drying?

1. Less mass 

(cheaper to haul)

3. Prepped for further 

thermal treatment 

(i.e., pyrolysis, 

gasification, etc.)

4. Does it lower 

PFAS below 

regulatory limits?
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2. Contains 

beneficial 

nutrients (N, P) 

and carbon

https://www.jsonline.com/gcdn/-mm-/36d2e52c2e5bbe591473c698ffb31003e86044de/c=0-40-760-469/local/-/media/2016/07/30/WIGroup/Milwaukee/636054979243395408-b99770148z.1-20160729212709-000-gorgk15i.2-
0.jpg?width=700&height=396&fit=crop&format=pjpg&auto=webp



Research Approach
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Observed an 

approximate 80% 

reduction in concentration 

of total measurable PFAS 

during lab-scale drying 

experiment and from full-

scale dryer sampling



Observed an average of 

60% reduction in 

concentration of total 

measurable PFAS across 

lab-scale drying 

experiments on biosolids 

from 5 different facilities
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• Transformed into 

undetectable species?

• Irreversible sorption?

• Lost in impinger tubing?

• Something else?

An average of 16% of 

PFAS was in the 

condensate and about 

40% of PFAS was 

“unaccounted for”



PFAS chemical structure gives rise to specific partitioning behavior

https://pubchem.ncbi.nlm.nih.gov/compound/9554#section=2D-Structure

https://www.shutterstock.com/image-photo/yellow-beacon-buoy-sea-beach-600nw-1627753879.jpg 

https://globalmunchkins.com/wp-content/uploads/2019/05/backgroundimages-81-1024x683.jpg  

https://assets.epicurious.com/photos/6262eae6bb30d6c248553457/3:2/w_4998,h_3332,c_limit/this-stockpot-doesnt-boil-over_HERO_V1_041422_7684_VOG_final.jpg

Perfluorooctanoic acid (PFOA)

Polar 

functional 

group

Nonpolar 

C-C 

chain
Hydrophobic + Hydrophilic = Amphiphilic

Given the option between air and water,

• Hydrophobic chemicals tend to partition to the air

• Hydrophilic chemicals tend to partition to the water

• Amphiphilic chemicals (PFAS) prefer to partition to the 

air-water interface (AWI)

7

https://pubchem.ncbi.nlm.nih.gov/compound/9554#section=2D-Structure
https://www.shutterstock.com/image-photo/yellow-beacon-buoy-sea-beach-600nw-1627753879.jpg
https://globalmunchkins.com/wp-content/uploads/2019/05/backgroundimages-81-1024x683.jpg
https://assets.epicurious.com/photos/6262eae6bb30d6c248553457/3:2/w_4998,h_3332,c_limit/this-stockpot-doesnt-boil-over_HERO_V1_041422_7684_VOG_final.jpg


Irreversible SorptionAerosolization

Nguyen, D., et al. (2024). 

Removal of per-and 

polyfluoroalkyl substances 

from wastewater via aerosol 

capture. Journal of 

Hazardous Materials, 465, 

133460.

Could explain 

“condensate” 

fraction

PFAS chemical structure gives rise to specific partitioning behavior

https://pubchem.ncbi.nlm.nih.gov/compound/9554#section=2D-Structure
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Could explain 

“unaccounted” 

fraction
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Thank you!

Email: 
jessica.calteux@marquette.edu
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