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● Microplastics are harmful to human health
● Microplastic removal efficiency is affected by size and chemical 

composition
● Adsorption is the best removal technology to accommodate for 

microplastic <100 µm
● FTIR & Raman identification is most effective in analyzing 

microplastic
● Next Step: conduct experiments to confirm microplastic removal 

efficiency using the adsorption process

To develop a cost effective and efficient process to remove microplastics (<100 µm) from 
wastewater that can be integrated into existing wastewater treatment plants.

2. Background
● Microplastics: polymeric fibers, films, fragments, and pellets < 5 mm 
● No EPA regulations on microplastic removal
● Microplastic Quantification & Identification: FTIR & Raman

○ Measures vibrational modes to identify inorganic compounds
○ FTIR: > 10 μm 
○ Raman: > 1 μm 

● Dempsey E. Benton Wastewater Treatment Plant, Garner, NC
○ Dissolved Air Flotation (DAF) 
○ Particle counter detects 2-5 µm
○ No microplastic tests conducted 

Chosen Technique

Adsorption is placed after primary, secondary, and tertiary treatment 
to prevent fouling from occuring in the adsorbent membrane. 

Microplastics adhere to Fe3O4 particles using hydrophobic and 
electrostatic interactions as a final treatment step.
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Magnetic carbon nanotubes significantly increase removal efficiency.

Cost of Bed Diameter Versus Packed Bed Material

NPV20 years= $243,201.22,  MARR=10%, Payback Period=10 years

Removal 
Efficiency 

~99%

~99%

~93%

~99%

Chosen design


