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Abstract:
Microplastics, polymer particles ranging in size from  1 um to 
1 mm in diameter, are known to abundantly litter the oceans, 
but quantities and pollution trends have yet to be understood. 
In order to effectively quantify these data, an in-situ counting 
mechanism must be realized. This research studies microplastic 
discrimination using impedance spectroscopy. A microfluidic 
chip was developed using a low-cost fabrication method that 
used a simple soft lithography process. The chip allowed for 
the continuous injection of microplastic particles and the char-
acterization of their induced impedance change. An increase 
in capacitance was observed when the microchannel was filled 
with water versus silicone oil versus air, validating finite ele-
ment electrostatic simulations. A 7.5 fF increase in capacitance 
between water and air was observed, and silicone fell between 
these values, both theoretically and experimentally. From sim-
ulations, we determined that one microplastic particle (48 um 
radius in a 50 um radius channel) would result in 0.06 fF of 
capacitance change in air and 0.15 fF of capacitance change in 
water. This is not measureable with the current geometry and 
instrumentation. Recommendations are made for changes to 
device design to increase sensitivity, and estimates are made for 
the required resolution to achieve single particle detection. No-
tably, this was the first study to explore microfluidic impedance 
detection of microplastic particles in the ocean. 
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