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Microplastics are tiny pieces of plastic that result from the breakdown

of larger plastic objects, such as water bottles, shopping bags, food

containers, and many other types of waste. Microplastics can be as

small as a bacterial cell or as big as a grain of rice. Microplastics

exist in many di�erent shapes: some are round and smooth while

others are in the shape of fibers or fragments. Scientists have known

about microplastics in nature since the 1970s, but lately they are

finding these tiny plastics almost everywhere they look—in the air,
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lakes, rivers, oceans, on land, and even in remote places like Arctic

lakes and snow! In this article, we will show you the hidden universe

of microplastics, cool tools scientist use to analyze them, and show

how you can do your own experiment to analyze microplastics from

a nearby beach.

WHAT AREMICROPLASTICS ANDWHERE DO THEY COME

FROM?

In the 1950s, a super strong and versatile newmaterial was discovered.
This material is known as plastic, and it is most often made from
fossil fuels. It is more accurate to say “plastics” because there are
many kinds of plastic. Since their discovery, plastics have been used
worldwide for many things such as packaging, bottles, fishing nets,
construction, medical equipment, tires, and even clothes (Figures
1A, B).

Figure 1

Figure 1

(A) Microplastics come
from multiple sources,
including tyres, soap
tablets, plastic bags,
synthetic clothes,
paints, and maritime
transportation. (B)
Examples of plastic
products
contaminating the
environment. (C)
Microplastics exist in
various shapes (source
of the image: own
source, with icons from
https://ian.umces.edu/
media-library/ and
some other from
https://www.flaticon.
es/).
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Sometimes plastics end up in nature, usually because they are not
thrown into the trash bin (or maybe there was no bin around to
start with). Once in nature, interaction with sunlight causes plastic
objects break down into smaller plastic particles called microplastics.

MICROPLASTICS

Tiny pieces of plastic
that are small as 1
micrometer up to
5mm (or 5,000
micrometers) in size.
They mainly come
from the breakdown of
bigger plastic items.

Microplastics can be as small as 1 micrometer (invisible to human
eye, the size of a bacterial cell) and as “big” as 5 millimeters (about
0.2 inches, slightly smaller than a grain of rice and visible to human
eye) [1]. This breakdown happens to any type of plastic waste, such
as drinking bottles, fishing nets, or birthday balloons. Additionally, tiny
plastic fragments come from car and truck tires as they wear down
from friction with the road surface. Rainfall transports these small tire
particles into rivers that end up in ocean waters. Microplastics also
come from our households. For example, when we wash our clothes,
as many as 700,000 tiny microfibers can sneak out and find their way
into the ocean through rivers [2]. All these tiny microplastics coming
from various sources have di�erent shapes (Figure 1C), di�erent
colors, and are made from di�erent types of plastic materials with
names like polystyrene, polypropylene, polyethylene, polyethylene
terephthalate, and polyvinyl chloride (PVC).

WHY SHOULDWE CARE ABOUTMICROPLASTICS?

Microplastics are a global concern since they are released into
nature, causing pollution of water, soil, and the atmosphere. Most
microplastics are carried to the ocean by flooding, by rivers, and by
windy weather. Scientists have foundmicroplastics in many places like
farmers’ soils, deep ocean sediments, Arctic lakes, and even in snow.
Some studies also report that animals, like birds, dolphins, and whales,
also accidentally eat microplastics [3].

Understanding how common microplastics are in nature is important
for figuring out how harmful these tiny plastics are to us. Microplastics
can have various e�ects on the human body. These tiny particles
may enter the bloodstream, with some studies suggesting they may
increase the risk of heart disease [4]. Additionally, certain chemicals
associated with microplastics, such as bisphenol A and phthalates,
might interact with our hormones. This interaction could influence
factors like weight regulation and overall health [5].

COOL TOOLS TO FIND AND STUDYMICROPLASTICS

Detecting microplastics in nature, especially the really tiny ones, is
not easy because they are not visible to the eyes. Scientists are like
detectives trying to find microplastics in nature. They use various
tools to extract microplastics from water, air, and soil to further
study them [6]. Microscopy, especially using a powerful microscope

MICROSCOPY

A scientific technique
used to see objects that
cannot be seen with
the bare eye.

called an electron microscope, helps to visually identify and measure

ELECTRON

MICROSCOPE

An instrument that uses
a beam of electrons to
enlarge image of
objects that cannot be
seen by bare eye.

tiny microplastics. Under di�erent kind of microscope, microplastics
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stained with a dye called Nile red light up, making them easy to
spot. Spectroscopy detects di�erent microplastics by analyzing the

SPECTROSCOPY

A scientific method
used to find out what
materials are made of
by the way they absorb
and reflect light. Every
substance has a unique
light “fingerprint”.

light they reflect, helping to identify the type of plastic by its unique
light “fingerprint”. Chemical analysis can also be used to identify

CHEMICAL

ANALYSIS

A process that
separates, identifies,
and quantifies
substances in
di�erent samples.

the chemical compounds each type of microplastic is made from.
To do this, microplastics are heated in an oven and broken down
into smaller compounds. The components move through a special
tube at di�erent rates, and, at the end, another scientific tool takes
a “photo” of each component to figure out what it is made of.
The name of this technique is pyrolysis gas chromatography-mass
spectrometry.

PYROLYSIS GAS

CHROMATOGRAPHY-

MASS

SPECTROMETRY

A scientific technique
used to study complex
materials, in which they
are heated until they
break down into their
components, which are
then separated
and identified.

Analysis using any of these cool tools is generally repeated multiple
times, to check that the results are reliable and trustworthy. Scientists
also use multiple methods to double-check their findings, ensuring
they get the best information possible.

ADVENTURE TIME: DETECTINGMICROPLASTICS ON THE

BEACH

If you want to be an environmental detective and collect your own
data aboutmicroplastics on the beach, you can! Just follow this simple
procedure [6].

For collecting the samples, you will need the following materials
(Figure 2A):

Figure 2

Figure 2

Materials needed for (A)
the collection of your
sample, and (B) the
“laboratory” analysis of
microplastics that you
can perform. (C) An
example of a filter with
microplastics obtained
from a sample.

• A 50-cm ruler
• A metal spatula or spoon
• A glass or metal container
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Go to the beach and follow these steps:

1. Mark a square of 50 × 50cm on the sand with the spatula.
2. Scrape the area marked with the spatula, up to a depth of ∼1cm.
3. Collect all the sand and, with the spatula or spoon, place it in the

glass or metal container.

When collecting samples, avoid using plastic tools. Instead, opt for
glass or metal containers. Wear cotton clothes during the collection
and analysis process.

For the analysis in your “lab” you will need the following material
(Figure 2B):

• The container with the sample you collected
• A scale
• A glass bottle with one liter of water
• 400g of salt
• A metal sieve with the finest possible mesh you have (like the one
in your kitchen). If you can, try to measure how big the holes in
your sieve are (likely a few millimeters or so)

• A smartphone or a camera to take photographs
• A homemade filter paper that you can make by cutting a circle
from a piece of paper

Here are the steps to follow for analyzing the microplastics in
your sample:

1. Let the sand dry for 2–3 days, until it is completely dried. If the
sample has some branches or leaves fromplants, remove themwith
the spoon, very gently. Weigh the sample and write down the result
in grams.

• Using themetal sieve, separate the sample into two parts (smaller
and bigger than themesh size of your sieve). Youwill only analyze
the large particles. To analyze the small ones, you would need
a microscope.

2. Mix 400g of salt in 1 L of water. Mix it vigorously, shaking the bottle
or stirring with a metal spoon. If there is a cap on the bottle, make
sure it is metal, not plastic. If it is plastic, add aluminum foil between
the cap and the bottle.

• After mixing, put your sample into the bottle of salty water.
• Mix vigorously again and leave this mixture for 24h. The next day,
very gently pour the upper part of the water (about 5 cm or 1.97
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inches) through the same sieve again, this time with the paper
filter positioned inside the sieve.

• Leave the filter paper to dry for another 24h. You can use a
magnifier to inspect what you have on the filter paper, or you
could use your smartphone to take a photograph of the sample.
If you want to be very precise, you could take a photo of the
filter paper before filtering the water sample. This will help you
to detect what came from the sample you filtered vs. what may
have been stuck on the filter paper to start with.

3. Count the number of particles obtained. Many of them will be
plastic particles (Figure 2C).

Now you can do some scientific calculations:

To figure out the amount of microplastic pollution in your sample,
divide the number of plastic particles obtained by the weight of
the sample you wrote down at the beginning. This will give you
microplastic particles number per gram of sand. Now you can
compare the results for di�erent sands and determine which sample
has the highest number of MPs.

Any type of laboratory work like this requires an organized, clean
workspace. When studying microplastics, you should never use plastic
materials because they could add plastic to your sample. So, cotton
clothes and latex gloves should be worn. All materials should be glass
or metal.

MISSING PIECES IN THEMICROPLASTICS PUZZLE

While scientists have made amazing discoveries, there are still many
missing pieces in the microplastics puzzle. Imagine trying to solve
a puzzle with di�erent-shaped pieces that do not quite fit together.
That is a bit like how scientists face challenges with di�erent ways of
measuring microplastics. We need common rules or tools everyone
can use. This way, we can all understand and compare findings better.
Scientists worldwide, including our group of researchers, are teaming
up through collaborative research networks called Cooperations
of Science and Technology (COST). These groups bring together
experts from di�erent countries to work on specific challenges,
like understanding microplastics! By sharing data and ideas, these
collaborations on various topics (Figure 3) supercharge our e�orts in
solving the microplastics puzzle [7].

Remember, every small action counts—whether it is reducing
plastic use and recycling properly, supporting rules that encourage
ecofriendly materials, improving filters in washing machines and
wastewater plants, sharing knowledge, or sparking conversations
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Figure 3

Figure 3

Worldwide scientific
e�orts are being taken
to solve the
microplastics puzzle, to
keep humans and our
planet healthy.

about protecting our planet. By doing all these things together, we can
make progress in solving the microplastics problem and help to keep
our planet clean. Besides using fewer plastic products and disposing
of them properly, one of the most important things you can do is to
keep exploring and keep asking questions!
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