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Abstract

Microplastics are extremely small pieces of broken-down 

plastic objects. Microplastics include anything less than 5 

mm, some plastics are shaped like pellets or fibers and these 

microfibers come from clothes; these debris can be found on 

beaches. The purpose of this research is to determine the 

quantity and nature of the microplastics in sand samples. 

Sand cores were collected from a beach on Staten Island, the 

samples were separated based on grain sizes as 1-5mm, 300 

µm -1mm and <300 µm.  each subset was treated with 

hydrogen peroxide to eliminate any organic material that may 

have been mistaken for a plastic. Next, a density separation 

was performed to extract the plastic from the sediment using 

a saturated NaCl solution. The difference in density allows 

the microplastic to stay suspended in the solution, while the 

rest of the sample sinks. The remainder of the sample that 

floats was collected on a glass fiber filter then microplastic 

shape, color and abundance were recorded. Each sample was 

treated and separated in order to measure the amount of 

microplastics if any, based on the different grain sizes the 

plastics were found with. Micro plastics that were collected 

are light brown to opaque, their shapes vary from smooth 

pearls to fragmented textured chunks. The microfibers look 

like string that have been stretched and thinned out, and some 

have more ripped texture. Their color has been mostly silver 

and clear but there are various colors in our collection such as 

red, blue, and black.

Method:
Field sampling 
First we collected sand samples 

along the shore of south beach, 

The ideal conditions would be to 

collect the samples during low 

tide.

Each of the samples were taken using coring 

tubes. These tubes were pressed into the sand 

to a depth of 5 cm, isolating the sample and 

covered to prevent contamination and 

insuring each sample are the same size for 

when we take the to the lab for observation. 

Efforts to reduce contamination in lab were 

avoiding  synthetic clothing which was 

mention in the article  “Microplastic 

contamination of intertidal sediments of 

Scapa Flow, Orkney: A first assessment”

Method: Lab Processing 
The samples were brought back to 

the lab to be dried in the oven , this 

allows the sediment to separate 

easily when we sieve it. 

This is the oven we used with the 

samples already inside being dried at 

50 degree Celsius for 5 days. 

After being dried we sieved each sample. Sample#1 was sieved into 8 
different size range to measure over all distribution of the deposited 
sediment  from greater than 4mm, 4-2mm, 2-1mm, 1mm-500um, 500-
250um, 250-125um, 125-63um, and less than 63um. Sample 2-7 

where separated into greater than 5mm, between 5-1 mm, less than 1 

mm. later sub samples that  were separated into less then 1 were sieved 

into 300 µm -1mm and less then 300 µm.

Collection of Microplastics
Each sample is sieved for 15 min. Previous samples 

that under went only the sieving and density 

separation yielded bits of organic material which could 

have been confused for a plastic particle, so we added 

treating a hydrogen peroxide which was practiced in 

the “NY-NJ harbor Estuary Microplastic Pilot Study 

Report”. So once the samples are dried and separated 

we treat the sample with hydrogen peroxide to 

eliminate any organic material that might be confused 

for a micro plastic. Each sample was left to sit in the 

hydrogen peroxide  for 5 minutes  than placed on the 

hot plate at 80 degrees Celsius the time vary but the 

goal is for the reaction to  decline.

we start the density separation. We stir the sediment for 

two mins with a saturated solution of NaCl, after stirring 

we let the sediments set for10 mins allowing the denser 

partials of the sediment to drop to the bottom as lighter 

elements float because its less dense than the salt 

solution. For later density separation we’ve decided to 

let the mix rest longer then 10 mins to reduced the 

amount of suspended iron oxide which had stained 

previous fiber disk brown.

After the mixture has settled we separate the top layer of  

containing the less dense material (i.e. plastic particles and 

fibers). We used a vacuum connected to a round bottom 

distilling flask to extract the top layer in the beaker and 

tubbing to control the suction to prevent collecting the sand 

on the bottom.

With the flask filled with solution and suspected particles 

next we need to filter what is in the flask. We used a 

vacuum filtration system to separate the suspended 

particles. A glass fiber filter is placed between the both 

pieces, the salt solution is poured into the top passing 

through the filter. The vacuum is used to elevate air 

pressure speeding the proceeds of the fluid passing through 

the filter leaving any solids on top of us to observe. The 

filter is gently removed and put in a case to be dried.

Sample recorded

Results

After the separation we viewed and took pictures through 

the microscope using the scale provided as a reference for 

size.

There are noticeable pieces of micro fiber  and particles in 

each picture.

Sample SB4A: There are clusters of fibers that are black and 

silver as well as a few clear plastic particles. Sample tend to 

produce a brown film of iron oxide on the glass fiber disk, in 

an attempt of preventing that, we are trying to let the 

samples rest for longer after stirring with the NaCl solution.

Sample SB10: There are a few plastic fibers majority 

silver and a small red fiber on the left side of  the 

photo there is either a clump of micro fiber clump 

together or a small bead wrapped in fiber. 

Sample SB4A: There are some silver and really 

noticeable black plastic fibers. There does seem to be

really small bead like particles that could be plastic

or salt grains left from the filtration. 

One of the Coring tube 
to collect the samples 

Treating the sample with hydrogen 
peroxide which are then placed on a 
hot plate to expedite the reaction . 

A sample that has been 
mixed with the NaCl solution 

and left to rest 

Distilling flack with a vacuum pump  
connected on one side a hose on the 

other to control what's being collected 

The extracted fluid is poured in to the 
top funnel the filter lies between the 
container and drainage flask which is 

held together with the blue clamp

Significance
Microplastic as defined are plastic pieces and fibers 

that come from the decomposition of plastic items 

and synthetic cloths which sized less than 5 mm. 

These almost unnoticeable litter pollute our 

enviorment and potentially harm marine life. Our 

goal is determine the quantity and nature of the 

microplastics on Staten island beaches 
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