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Microplastics: A 10,000,000-fold size range

1 PET bottle
= 1023  NP
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MOCNES
Plankton net

Turbulent mixing

Shear stress

Food chain 
relationships

Cyclical processes 
of plastic degradation

Spray increases UV exposure

UV radiation

Fragmentation

New microplastics sensors 
on CTD deployments

Microplastics may 
pile up at density 

interface

MesoBot with 
new sensors

Sampling sediments with ROV

End-to-end numerical model brings 
together all known aspects of plastic 
degradation and transport to predict

where microplastics will be found 

Field Experiment: Surface to Sediment-
Scott, Cameron and whole MP team



Raman Spectroscopy to Detect, Classify and Quantify Plastics
in the Ocean

The Raman signal can be a very 
precise finger print for a given 
plastic compound.



Fluorescence: The Nemesis of Raman

Raman plus fluorescence

Raman base line corrected 



Raman signal

Raman + Fluorescence signal

Fluorescence
signal
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Temporal Evolution of Raman 
and Fluorescence Signals

Time-Resolved Shutter Closed

Here’s the Problem………Fluorescence contaminates the Raman Signal
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Full river cruises
Monthly April-November

This trip
May 10-18, 2017

Riverkeeper.org

Capt. John
Lipscomb

Water 
intake 1m 
below hull



Acrylonitrile Butadiene Styrene

Polyethylene terephthalate
(polyester furniture filling)

Nylon 66 10 µmMatch with Raman Library
r2 > 0.95



Polyacrylonitrile
PAN

1.184 g/cc

Tappan Zee Bridge

May 10-18, 2017



Tappan Zee Bridge

Acrylonitrile Butadiene Poly(Acrylonitrile 
Butadiene Styrene)

Polytetrafluoroethylene
(Teflon)

Polyvinyl Chloride

Polystyrene Polypropylene

The Battery

Albany



Polymethylmethacrylate
(acrylic, plexiglass)

Polyethylene 
Terephthalate

Polyethersulfone

Polycarbonate Polybutylene 
terephthalate Polybutene-1



Polyethylene oxide Polyacrylonitrile
Creslan 61 resin

Polyetheretherketone
PEEK

PEEK

Only a few polymers concentrated throughout river



Microcystis aeruginosa
also in Raman library

Raman spectra for Microcystis

An aside issue:

Contains neurotoxin, microcystin



Abv. Polymer mean
#/L

Total den
g/cc    Location

AB                Acrylonitrile Butadiene 872 1,577 1.080             L

ABS Poly(Acrylonitrile Butadiene Styrene) 109 197 1.058             L

EVA Ethylene Vinyl Acetate Copolymer 4 8 0.951             U

HDPE High Density Polyethylene Na 1 0.970             U

LDPE Low Density Polyethylene Na 2 0.940             U

NY Nylon 66 2,753 4,977 1.150              L

PAN Polyacrylonitrile
Creslan 61 resin

9,825 17,75
6

1.184              UL

PB Polybutene-1 48 87 0.910               L

PBTE Polybutylene Terephthalate 70 127 1.316               L

PC Polycarbonate 149 271 1.223               L

PES Polyethersulfone 42 76 1.376               L

PET Polyethylene terephthalate 22 41 1.386               L

PEO Polyethylene oxide 1.211               UL

PMMA Polymethylmethacrylate (acrylic, 
plexiglass)

87 159 1.183               L

PP Polypropylene 813 1,471 0.855               L

PS Polystyrene 1 3 1.040               L

PTFE Polytetrafluoroethylene (Teflon) 35 65 2.211               L

PVAL Poly(Vinyl Alcohol) 4 9 1.192               L            

PVC Polyvinyl Chloride 1,121 2,027 1.452               L

SAN Poly(Styrene Acrylonitrile) 2 4 1.082               U        

Lower river:  L
Upper river : U
Both: UL

What’s in 
the river?
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Salinity (psu)

Temperature, Salinity, Plastics Plot

> 1.223 g/cc

Microplastics > 1.223 g/cc
are concentrated at 
density front

Ocean water

River water



Adapted from Ralston et al. 2015

MP Cloud

Two Layer Estuarine Flow and Concentration of MPs on Density Front

MPs

Residence time longer at salinity fronts



Hastings Bear MtCroton PtTappan Zee

σ𝑡 20
σ𝑡 16 σ𝑡 12

σ𝑡 8
σ𝑡 4

Hudson River Salinity Front in Spring and Summer

σ𝑡 4

σ𝑡 2

1.004 g/cc
1.020 g/cc

1.008 g/cc

Ralston et al. (2009)



Based on density, MPs were concentrated at density fronts 
near and below the Tappan Zee Bridge where the salt wedge is known 
to extend bringing salt water along the river bed.  

Some polymers ( e.g., Polyacrylonitrile and Polyvinyl Chloride) were 
scattered in the northern sections of the river. Upriver source? 

These results suggest that MPs become distributed as a function of 
salinity/density in the river. 

Next Step: We need to complete rapid vertical profiles while
conducting spatial survey along the river.

Density fronts may provide a concentration point where clean up 
efforts could be focused.

Conclusions


