
ILLUMINATING MICROPLASTICS : 

EFFORTS TO BRING CITIZEN SCIENCE TO THE

MIDDLE AND HIGH SCHOOL CLASSROOM

MARK JONES
CREATIVE DIRECTOR

MJPHD, LLC

7 October 2025



Dwayne told me to tell my story. It is a story with 

several twists and turns. It all began with 

something Canadian.



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.





visible light 

filter

The filter is important. It gets rid of stray visible 

light making fluorescence much easier to see.



UV light
(365 nm filtered)



FLUORESCENCE

more energetic 

than visible light



white light

UV



visible light UV light



OPTICAL BRIGHTENERS



visible light

water only water with a 

couple of drops 

of laundry 

detergent

OPTICAL BRIGHTENERS



UV light
(365 nm filtered)

water only water with a 

couple of drops 

of laundry 

detergent

OPTICAL BRIGHTENERS



visible light

PET



UV light
(365 nm filtered)

PET



OBX BEACH SAND

Visible



OBX BEACH SAND

UV light
(365 nm filtered)



OBX BEACH SAND

Overlay



visible light UV light
(365 nm filtered)



visible light UV light
(365 nm filtered)



visible light UV light
(365 nm filtered)



FRESHLY FALLEN SNOW – 18 FEBRUARY

visible light UV light
(365 nm filtered)

both

1 mm



UV light 

filter



https://www.cmich.edu/academics/colleges/college-science-engineering/centers/cmu-biological-station/h2o-q-in-the-classroom



Get a sample of water.

View/count the particles.

Filter out the small particles.



high quality data is difficult!



current 

iteration 

designed to 

sample near 

but not at 

the surface



various 

options for 

filters 

explored



current 

iteration 

designed to 

filter at 

microscope 

resolution





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



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 ensuring outline doesn’t move

• Pass 100 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 slide with marker



visible light UV light
(365 nm filtered)



UV light 

filter

Thanks to Henry Lecaptain for 3D printing the filter holder.



• Speed at the expense of perfect accuracy

• Sampling challenges can dramatically shift results

• Fluorescence emphasizes some materials while ignoring 

others

FLAWS

















Finding new ways to look at the world can yield interesting 

results.

Sampling may help identify areas where something can 

be done.

Plastic particles are everywhere.



Microplastic Ingestion
Getting Flawed Paper

Retracted





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. 

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


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

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


www.newcastle.edu.au/newsroom/featured/plastic-ingestion-by-people-could-be-equating-to-a-credit-card-a-week

http://www.newcastle.edu.au/newsroom/featured/plastic-ingestion-by-people-could-be-equating-to-a-credit-card-a-week


www.reuters.com/article/us-environment-plastic/you-may-be-eating-a-credit-cards-worth-of-plastic-each-week-study-idUSKCN1TD009/



www.cnn.com/2019/06/11/health/microplastics-ingestion-wwf-study-scn-intl/index.html

http://www.cnn.com/2019/06/11/health/microplastics-ingestion-wwf-study-scn-intl/index.html


per week

whole card = 5 g



per day

1/7 card = 710 mg



per meal

1/21 card = 240 mg



2.5 mg average particle to reach 5 grams.

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




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

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


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

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


0.1 g

0.02 credit cards worth

5 g

one model another model



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

an average person could 

be ingesting approximately 5 

grams of plastic every 

week. 



883 particles per

person per day

583 ng/person/day

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

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


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

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


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

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




GUESSING PARTICLE MASS

polymer density(g/cc)

PE 0.92-0.97

PP 0.88-0.91

PET 1.30-1.40 







Widely reported facts about environmental plastic and plastic 

consumption are wrong.

Corrections of public perception and in the scientific 

literature are challenging.

Plastic particles are everywhere.



Picasso, 1955



testing 

uncovered high levels or 

cancer-causing, 

hormone-disrupting 

flame retardants 

chemicals in a variety of 

household products 

made with black 

plastics….. Toxic flame 

retardant chemicals 

were found in 85% of 

analyzed products





85%



• Measure concentration present in object

• Use correlation to estimate exposure

• Compare exposure to some “safe” level, 

such as EPA reference dose

• BDE-209, one of the earliest banned flame 

retardants, became a focus

CALCULATION OF EXPOSURE TO BROMINATED FLAME RETARDANTS

BDE-209

BDE-209 – decabromoether - commercialised in the 1970s. Now recognised 

as a hazardous and persistent pollutant under 2017 Stockholm Convention on 

Persistent Organic Pollutants meaning that treaty members must eliminate its 

production and use. 



203 total items: 30 hair accessories, 28 food service, 36 toys, 109 kitchen items



XRF analysis
retain only top 20 highest Br levels



Compound-sensitive LC-

MS method used to 

analyze compositions and 

concentrations present in 

20 of the 203 items in the 

collected cohort, only 

those with highest Br 

levels measured by XRF.



BDE-209

reported median value of 

34.7g/day for kitchen items

concluded too close to 

42g/day EPA reference dose

but they got it wrong - twice



• Miscalculated the reference dose by 10X
- reported typical exposure as 42 g/day rather than the correct value, 

420 g/day

- last line of the abstract is “estimation of exposure to BDE-209 from 

contaminated kitchen utensils indicated users would have a median 

intake of 34,700 ng/day, exceeding estimates for intake from dust and 

diet.” was never true; now even more not true

• Authors stand by the paper’s conclusions

CORRIGENDUM 1



BDE-209

showing BDE-209 in ug/day

reported median value of 

34.7g/day

actual median 4.1 g/day

reference dose is 420 g/day

average is 16 g/day (24 

ignoring BDL



BDE-209

34.7g/day is actually the 

average of all 20 measured 

samples with BDLs entered as 

zero

showing BDE-209 in ug/day



It Gets Worse



concentration exposurecorrelation

correlation from Kuang et al. 

for immersion in hot oil for 15 minutes

conclude simple touching creates no exposure

CORRIGENDUM 2

Kuang J, Abdallah MA, Harrad S. Brominated flame retardants in black plastic kitchen utensils: Concentrations and human exposure implications. Science of The Total 

Environment. 2018 Jan 1;610:1138-46.  doi.org/10.1016/j.scitotenv.2017.08.173.

f(C) = E

E  C



showing BDE-209 in ug/day reference dose is 420 ug/day

author’s treatment more correct

average = 7.9 g/day (was 34.7) 0.17 g/day = 1.5/9
not used in hot oil

would be 4.5 excluding only peelers

average = 4.5 g/day ex. peelers



even more correct

reference dose is 420,000 ng/day

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0



It Gets Even Worse



In Corrigendum 2, state they 

only sampled handles.

The KitchenAid spatula shown in 

the paper has a nylon blade and 

ABS handle.

average exposure ~0

ABS

nylon







Papers with severe errors in method and math 

can get through peer review.

Science appears to be failing at self-

correction.

Retractions are hard to get even when 

math is in error. No one is rewarded.



MJPHD.net
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