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The Problem of Microplastics
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Objective

Primary activity Intro. (2-3 slides)
a. The overarching purpose of the internship
b. Where you worked primarily
c. Why is your work important to your host organization? Does your work fill an
information gap we don’t currently have?
d. Methods and activities
e. Describe how you went about your work. Did you need to collect and analyze data?
Were you working with other internal staff and external partners? 
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- Analyze water 
samples various sites 
in Jug Bay before 
(baseflow) and after 
rain events

- Determine 
concentration of 
microplastics in each 
sample

- Gain a better 
understanding of 
microplastic 
concentrations in the 
area

(Jug Bay Trails)



Methods

Vacuum 
filtration of 
500mL of 

sample through 
Whatman 

gridded filters

Step 1: 

Visually 
identify  and 

count 
microplastics 
with optical 
microscope

Step 3: 

Microplastics should: 
1. ≤5mm
2. Have no organic structures 
3. Should be equally thick and 

have uniform color throughout 
entire  length

Set out a 
"blank" filter to 

capture 
particles in the 

air during 
analysis

Step 2: 

Subtract 
particles 

on the blank 
from each 

filter by color

Step 4: 

Real Plastic 
Count

Place a clean filter on lab bench



Initial Results

Average # of microplastics per filter: 1 Average # of microplastics per filter: -16.8



Initial Results

Average # of microplastics per filter: 3.4 Average # of microplastics per filter: -5



Limits the possibility of 
comparing results or replicating 

the study

Prevents interpretation of the 
microplastics sources 

Limitations With Initial Method

Individual biases and 
expectations can lead to 

inconsistent data

Layer of soil over filter 
potentially hid microplastics 

and affected the counts

Documentation

Observer Bias Excessive Organic 
Matter

No Chemical 
Identification



Initial Methods

Vacuum 
filtration of 
500mL of 

sample through 
Whatman 

gridded filters

Step 1: 

Visually 
identify  and 

count 
microplastics 
with optical 
microscope

Step 3: 

Microplastics should: 
1. ≤5mm
2. Have no organic structures 
3. Should be equally thick and 

have uniform color throughout 
entire  length

Set out a 
"blank" filter to 

capture 
particles in the 

air during 
analysis

Step 2: 

Subtract 
particles 

on the blank 
from each 

filter by color

Step 4: 

Real Plastic 
Count

Place a clean filter on lab bench



Revised Methods
Step 2: 

Count Sample + Blank: 
1. Record particles > 50um
2. Determine location (Row 

and Column)
3. Write a description of 

each(Color/Shape)

Step 4: 

Step 3: 

FTIR:
1. Collect coordinates of particles
2. Select 10 particles
3. Collect spectra from each particle

Step 5:  

Step 1: 

Place a clean filter on lab bench

*Started with 200mL from Old Beaver Pond

Vacuum 
filtration 

*Counted ~900 particles between 50-10,000um

*Counted ~300 particles between 50-4000um



µFourier Transform Infrared Spectroscopy for 
Microplastic Analysis 

Limitations
- Constraints on sample 
uniformity (filters must be flat)

- Samples must be 
pre-processed

- Size limitations

Advantages
- Chemical identification of 

particles 
- Non-destructive
- Reduces bias

Step 6: Compare known plastic spectra to 
spectra from samples  

(ThermoScientific Nicolet iN10 mx µFTIR)



How I Used The µFTIR



How I Used The µFTIR
Select a particle

Locate particle

Document particle's coordinates

Position µFTIR over particle 



How I Would Have Used The µFTIR given more time
Future Work

- Collected spectra for all 900 particles on sample filter and the 300 from the blank

- Compared results to known plastic 
spectra to chemically identify everything

- Determined sources of microplastic 
pollution in Jug Bay

(Osman et al. 2023)
(Samsu et al. 2024)



Key Takeaways
- Proper documentation is key to making sure a study is reproducible

- Use of an FTIR can provide more accurate results compared to 
purely visual identification for microplastics 

- Sample pre-processing is necessary to get rid of organic material

- Systems thinking/problem solving abilities were developed



Does anyone have any questions?

THANK YOU!


