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Motivation"
●  Plastics in oceans have been a growing ecological 

concern. 
 
●  Most plastics found in ocean gyres originate from 

commercial activities such as fishing, shipping and 
oil exploration.  

 
●  Startling new evidence has found exfoliating plastic 

particles (< 500 micron size) used in cosmetics 
appearing in the Great Lakes*.  

 
*Sherri Mason et. al. “Microplastic Pollution in the Surface Waters of the 
Laurentian Great Lakes”, Marine Pollution Bulletin 77 (2013) 177-182."



Typical Cosmetic Products Containing 
Microplastics"



Motivation Cont. 

•  It is hypothesized that 100 μm-sized plastic particles, 
such  as those used in cosmetic products, are capable 
of passing through traditional sand filters used in waste 
water treatment plants."

"
•  Our experiments test the hypothesis that cosmetic 

microplastic is able to pass through a vertical column 
of filter sand as water is eluted though the column."



Procedure"

•  1 cm path length plastic cuvettes were used as sample 
cells."

•  A 3 mm diameter hole was drilled in the bottom of the 
cell."

•  A square of 40 mesh stainless screen was placed on the 
inside bottom of the cell to retain the filter sand."

•  Roughly 2 cm of #20 silica pool sand was placed into the 
cuvette."

•  Ca. 1 mm of “Microscrub 40PC” was layered on top of the 
sand."

•  Ca. 5 mm more sand was layered on top of the plastic."
 "



Experimental Set-up 
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# 20 Silica Pool Filter Sand"



Supplier of Polyethlyene Microbeads"



40 Mesh Screen in Bottom of Cell "
Holds Back # 20 Sand"

380 µm Pore Size 



Sand and Microplastic Placed on 40 Mesh Screen"
Note Plastic Passes Through While Sand "

Is Held Back"



Microplastic Placed on 325 Mesh Screen"
50 μm Pore Size"



Procedure Cont. "

•  500 ml of 0.1% “Tide HE” laundry detergent solution 
was prepared. We used detergent because 
polyethylene is hydrophobic and surfactants are 
routinely used in cosmetic products."

•  The solution was dripped through the cell at 1 ml/ min 
for roughly 48 hours, corresponding to ca. 3 liters 
passing through the 1 cm2 cell."

"
•  The effluent was continuously passed though a  325 

mesh strainer (50 μm pore size) and finally washed with 
distilled water, allowed to dry, and examined under a 
microscope."



Little Visual Evidence of Microplastic 
Migration After Passing 3 Liters of Water"



•  Maximum flow rate rate possible passing 
thought the cell was observed to decreased 
by roughly 8X over the 48 hr. period. "

"
•  This could  indicate migration of plastic into 

interstitial pores between sand particles, 
thereby clogging the filter."

However:"



Clean 325 Mesh Screen Held In Between"
Two Nested Tea Strainers Before a Run "



Microplastic Captured in 3 Liters of Effluent"



Conclusion / Future Directions 

 
 

•  While the majority of polyethylene microparticles used in 
our study were immobile in our #20 pool sand filters, some 
particles of various sizes were able to be eluted though ca. 
2 cm of sand."

•  It was difficult to quantify the size distribution of the eluted 
particles since they tended to clump together in the 
collection sieve after rinsing with distilled water."

•  The observation that maximum flow rate decreases with 
eluted volume supports the conclusion that microplastic is 
penetrating the sand matrix."

•  Future studies could quantify the flow rates over time vs. 
particle size to gain more insight into this phenomenon."


