
MICROPLASTICS:
WHAT ARE THEY AND WHERE ARE THEY

MARK JONES
CREATIVE DIRECTOR

MJPHD, LLC

12 November 2025



visible light

These are syenite, likely from near Marathon, ON. 
They contain sodalite with some sulfide content. 
Transported by glaciers, I find them in Michigan, 
at night.
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FLUORESCENCE

more energetic 
than visible light



white light

UV



visible light 
filter

The filter is important. It gets rid of stray visible 
light making fluorescence much easier to see.
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water only water with a 
couple of drops 
of laundry 
detergent

COTTON BALLS – OPTICAL BRIGHTENERS
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PET – OPTICAL BRIGHTENERS



MICROFIBERS
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https://www.cmich.edu/academics/colleges/college-science-engineering/centers/cmu-biological-station/h2o-q-in-the-classroom
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Get a sample of water.

Count the particles.

Filter out the small particles.



current 
iteration 
designed to 
sample near 
but not at 
the surface



various 
options for 
filters 
explored



SILK SCREEN FABRIC AS FILTERS

120 mesh = 125u
200 mesh = 74u
300 mesh = 50u
500 mesh = 25u



slide 
sandwich 
showing 
traced 
outline of 
funnel on 
filter media
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SAMPLING STEPS

• Use masking tape to make microscope slide sandwich leaving one side open
• Open slide sandwich
• Rinse funnel with sample
• Dry tip
• Pull filter mesh around tip
• Push retainer over fabric snuggly
• Pass 500 mL of water through funnel
• If filtering slows or doesn’t flow, use syringe to pressurize
• Carefully remove retainer
• Place on filter paper to dry
• Put in on slide and close the sandwich
• Outline funnel tip on top slide with marker
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high quality data is difficult!



wwfint.awsassets.panda.org/downloads/plastic_ingestion_web_spreads.pdf

A new study by the
University of Newcastle, 

Australia suggests that an 
average person could be 
ingesting approximately 5 grams 
of plastic every week. The 
equivalent of a credit card’s 
worth of microplastics. This 
summary report highlights the 
key ways plastic gets into our 
body, and what we can 
do about it. 



wwf.panda.org/wwf_news/?348337/Revealed-plastic-ingestion-by-people-could-be-equating-to-a-credit-card-a-week



2.5 mg average particle to reach 5 grams.





Average 2.5 mg particles.

Plastic microparticles, 
0.65 grams consisting of 
523 particles, in a liter of 
water equaling the 
concentration in order to 
ingest 5 grams per week. 
Such a high 
concentration is easily 
seen both in water and 
upon drying. The particles 
are cut from 1.5 mm 
plastic monofilament.



humans may
ingest 0.1-5 g 

of microplastics 
weekly through 
various 
exposure 
pathways

https://doi.org/10.1016/j.jhazmat.2020.124004



883 particles per
person per day

583 ng/person/day

https://pubs.acs.org/doi/full/10.1021/acs.est.0c07384

4 g per week



Bert Koelmans makes 
point that a week’s 
ingestion is like a grain of 
salt between chopsticks –
mere micrograms.



a human eats a 
credit card worth of 
MPs not every week 
but every 23 
thousand years.

https://www.sciencedirect.com/science/article/pii/S2666911022000247?via%3Dihub





OBSERVATIONS AND HYPOTHESIS

• Observations:
- it is impossible to find water free of particles 
- water with the same lot numbers and in the same cases/packages 

contain different amounts of plastic particles
- bottles on the outside of cases/packages can, but don’t always, 

contain more particles than those in the center of the case/package
- there are particles produced from processing equipment present

• Hypothesis: impacts and flexing of polymer containers 
creates microplastic particles



WATER BOTTLE ABUSE

• half-filled commercial water bottle
• drop from approx. 2 feet 1500, 3000 or 

4500 times
• use 66 cm diameter, cylindrical, baffled 

tumbler operating at 50 revolutions per 
minute

• half-filled to allow more distortion, to 
overcome centripetal force and to limit 
equipment damage



WATER BOTTLE ABUSE

• set on air dry (no heat)
• operate for 30 minutes for 

one or two cycles



ABUSE OPTIONS



ABUSE OPTIONS

AI generated image

• moved to 50 ml per 
container

• either never 
completely empty 
bottle or minimum 
triple rinse

• 50 mL filled and 
saved as blank





TESTED LOTS OF CONTAINERS

• washed ≥ 3 times with last wash 
retained for reference using the 
most particle free water on-hand

• abuse and record time
• take micrograph of visible 

particles
• look at before and after Rayleigh 

scattering to assess 
nanoparticles



SAMPLING STEPS

• Triple rinse 2 vials with bottled water; one will be for the blank, one for sample
- use piece of polyethylene between the bottle and cap

• Save a sample of “before”
• With between 50 and 100 mL in the bottle, seal it and begin beating it up for 10 

to 15 minutes
- never fully open the bottle but you can loosen and retighten the lid

• After the time is up, save a sample in one of the prewashed vials
• Observe particles over bright light



LABS
Environmental
• Use masking tape to make microscope slide 

sandwich leaving one side open
• Open slide sandwich
• Rinse funnel with sample
• Dry tip
• Pull filter mesh around tip
• Push retainer over fabric snuggly
• Pass 500 mL of water through funnel
• If filtering slows or doesn’t flow, use syringe to 

pressurize
• Carefully remove retainer
• Place on filter paper to dry
• Put in on slide and close the sandwich
• Outline funnel tip on top slide with marker
• Observe under white and UV light

Bottled Water
• Triple rinse 2 vials with bottled water; one will be 

for the blank, one for sample
- use piece of polyethylene between the bottle and cap

• Save a sample of “before”
• With between 50 and 100 mL in the bottle, seal 

it and begin beating it up for 10 to 15 minutes
- never fully open the bottle but you can loosen and 

retighten the lid
• After the time is up, save a sample in one of the 

prewashed vials
• Observe particles over bright light



Yooperlites and that using different light to view the world can 
illuminate new things

Microplastics are everywhere and in the news every day, 
yet there is a lot of misinformation

How to construct equipment to look for microplastics
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cumulative annual 
release of 7.4−50.7 g 
of polyethylene. . . . 
from a polypropylene 
chopping board was 
49.5 g

DOI: 10.1021/acs.est.3c00924



50 grams per year 
– roughly equivalent 
to the weight of ten 
plastic credit cards

https://www.ewg.org/news-insights/news/2023/10/making-meals-without-microplastics-tips-safer-cutting-boards

assuming 1 use per day, 
that’s 0.14 g per use


