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Introduction

* Polycyclic aromatic hydrocarbons (PAHs) are a class
of organic pollutants emerging in wastewater
environments due to industrial activities, combustion
processes, and urban runoff.
PAHs are of significant concern because of their
toxicity and being a carcinogen, posing risks to both
human health and aquatic ecosystems.
They’re hydrophobic which causes them to adsorb to
particulate matter such as sewage sludge, making
complete removal challenging.!
Studying PAH behavior in simulated sludge allows for
better understanding of extraction, detection, and
potential remediation strategies.
This project focuses on creating a reproducible
synthetic sludge recipe and creating methods for
detecting and analyzing PAHSs.

Ob jectives
* Preformed literature research for sludge components
« Established a generalized sludge recipe

* Established methodology for future PAH (ex.
Naphthalene) extraction in solid and liquid phases

Important Structures

Nile red Naphthalene

« The recipe was created with the parts typically found
in wastewater sludge:

Component Category | Representative Substance | Amount (% w/v)

Clay Materials Kaolin? 15.0%
Sand/Silica Sand? 5.0%
Carbohydrates Cellulose? 1.5%
Lipids Oleic Acid® 1.7%
Humic Substances Humic Acid?® 0.2%
Protein BSAZ? 1.3%
Nile red
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Figure 1. Formation and separation of the simulated sludge

Figure 2. Testing of simulated sludge
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Figure 3. Nile Red Calibration Curve in
% Ethanol
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Figure 4. Nile Red UV-Vis Spectra for Calibration

One extraction was preformed spiked with 19.2 ng and 2.45 g
was recovered or 12.7% recovered

Conclusions

* A reproducible simulated sludge mixture was
developed to simulate real wastewater sludge.
The experimental procedure separated solid and liquid
phases, allowing analysis of Nile red.
Highlights the difficulty of removing PAHs from sludge’
Limited by use of a simulated not real-world sludge
and by focusing on a singular PAH compound.

Future Directions

* Improve liquid-liquid extraction on supernatant
* Sludge testing with Naphthalene
* Sludge testing with polymers to adsorb spiked sludge
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