CLIMATE
SCIENCE
Microplastics
in our seas

By Dr Katharine Pemberton,
Modbury Primary School, Devon
katharine.pemberton@gmail.com

PSTT is working hard to support climate science education for primary children.
In this Climate Science section, we share the outputs, updates and ideas from some
of the initiatives we are developing.
Why study microplastics?

P

lastic is a very useful material because it can be
produced in many colours and melted, rolled or
squashed into a huge range of shapes. Plastic products are
often lightweight, strong, durable, resistant to corrosion
and low-cost (Thompson et al., 2009). This has led to their
huge popularity and to the annual production of more than
380 million tonnes worldwide (Plastics Europe, 2018). The
production of single-use, disposable plastic containers and
packaging has created a huge waste problem in the UK.
One of the downsides of its durability is that plastic takes
hundreds, if not thousands of years to degrade.
Large pieces of plastic rubbish are easy to spot and are
a real eyesore on our streets, in our countryside and on
our beaches. Many of us have seen horrific images of
marine animals caught up and injured in large pieces of
plastic waste. However, in recent years, it has become
clear that the marine environment is under huge threat
from smaller, microscopic pieces of the material. The
sea is contaminated with much smaller particles, called
microplastics. These are defined as plastic particles that
are less than 5mm in diameter and have been found on
seashores, in the water and inside a wide range of marine
creatures. They are small enough to pass down our drains,
through sewerage processing plants and into our rivers,
estuaries and oceans. Microplastics may be tiny beads
(microbeads), used in the personal care and cosmetic
industries, or can be formed when larger pieces of plastic
degrade and are broken down by exposure to the sun,
weathering and daily wear and tear.
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A feeding barnacle in a colony of anemones extends its
tentacles to grab any suspended plankton floating by as
the current flows’

Many marine creatures have been shown to ingest, or eat,
microplastics, including barnacles (suspension feeders),
crustaceans, fish, mammals and seabirds. Scientists do
not yet know the extent to which microplastics will cause
harm to the marine environment and the creatures
within it, but current evidence suggests microplastics
will have a negative impact on the animals that eat them.
Zooplankton, the smallest animals in the sea, are eaten by
small fish. If a small fish eats 100 zooplankton and each
zooplankter has eaten 1 piece of microplastic, the small
fish would contain 100 pieces of microplastic. In turn, a
larger fish eating 100 small fish would end up ingesting
10,000 pieces of microplastic.
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Classroom resources

T

he following four investigations have been specifically
designed to help children understand the sources
of microplastics and how they persist in the marine
environment and affect the creatures living there. The
investigations are all suitable for carrying out in a primary
school classroom and the resources you will need are
listed at the beginning of each enquiry. Each section also
includes ways in which you could adapt the investigation
to allow for time constraints or to differentiate for children
working at different levels. A science context is included
in each investigation to help you link the work to your
curriculum aims. The activities support the development
of understanding across several science topics, including
humans, other animals, plants, living things in their
habitats, materials and forces.

Depending on how you choose to guide and implement
each activity, they can be used to support and teach
the skills of working scientifically. You could choose any
from a range that includes asking questions; planning an
enquiry; setting up an enquiry; making observations; taking
measurements and recording, presenting, interpreting and
evaluating results.
In our school, we combined these activities with some
practical attempts to address the problem of plastic
in the marine environment. Amongst other activities,
we carried out a beach clean and launched a project
to try and quantify and then reduce the amount of
disposable plastic we used in our packed lunches. Note
that the investigations will generate a small collection of
microbeads and microfibres. To avoid flushing these down
the drain, use a filter to collect all the bits and put them in
the bin. Alternatively, you may be able to incorporate them
into a poster raising awareness about microplastics.
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1. ARE THERE MICROPLASTICS IN COSMETICS?
Background

Discussion questions

Microplastics are used as exfoliants in scrubs and shower
gels and are also present in cosmetics. In 2018, the
manufacture and sale of such products containing
microbeads was banned (www.gov.uk/government/
news/world-leading-microbeads-ban-comes-into-force).
Unfortunately, the ban only applies to those products that
can be described as “rinse off”. In other words those that
are used briefly then washed down the drain. However,
microplastics can still be found in many other products
such as sunscreen and “leave on” make up so the risk
of them continuing to enter the marine environment
continues.

 Can you see any microplastics in the cosmetics
to begin with (by eye, with a hand lens or with
a microscope)?

 Which product contained the most microplastics?

Resources needed

HOW TO ADAPT OR EXTEND THE ACTIVITY

 Selection of face scrubs and make-up
(look online for an up to date list of those most
likely to contain microplastics)

i) 	Simpler version – identify the presence or absence and
the shape of the microplastics.

 Petri dish
 Hand lens/microscope
 Filter paper and funnel (you could use the type of
filter and funnel used in coffee percolators if you do
not have access to laboratory filters and funnels)

 Why do you think warm water is mixed with the
cosmetics and not cold water? Have you noticed
a difference in how foamy the soap is if you use
hot water or cold water?
 What shapes are the microplastics?
 How many microplastics were in 5 ml of cosmetics?

ii) 	More complex version – Calculate or estimate the
total number of beads in the 5ml sample. How many
microbeads do you think there are in the whole
bottle (use the estimate that 1 bead has a volume of
0.0001ml)? How many people do you think use 5ml a
day? How many microbeads do you think are washed
into the drain each day?

 Beakers (500ml)

WHAT TO DO
1. Use a teaspoon to measure 5ml of the cosmetic and
transfer it to a petri dish. Study it with a hand-lens (or
microscope if possible). Can you see any microplastics?
2. Rinse the cosmetics into a 500ml beaker using warm
tap-water. Keep adding warm tap-water up to 250ml.
3. Stir the cosmetics thoroughly until it is well mixed with
the water. Remove any foam by hand.
4. Carefully place your filter into the filter funnel so that
water must pass through the filter, not around it.
5. Slowly, pour the cosmetics mix through the filter, making
sure to hold the filter over the sink.
6. Rinse the filter with cold tap-water to remove foam.
7. Unfold your filter and see if you have any microplastics.
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How many of the myriad facial products available
on our shelves contain microplastics?

2. DO MY CLOTHES CONTAIN MICROPLASTICS?
Background

Discussion questions

Lots of our fabrics and clothes contain synthetic materials
such as polyester fleeces. When these fabrics are washed,
thousands of tiny fibres of plastic can be released into the
water. They are too small to be caught in the filter of the
washing machine and end up going down the drain. They
are even too small to be filtered out at the sewage plant so
they end up in the ocean. In this investigation, you will try
to make microplastics from clothes and larger plastic litter.

 Did you manage to make any microplastic fibres?
If not, why do you think it did not happen?
 What shape are the microplastics?
 How much did you make?
 Which item gave you the most microplastics?
Why do you think this was?
 Did you treat all your samples in the same way?
How could this have affected the results.

Resources needed
 Synthetic clothing or length of rope

HOW TO ADAPT OR EXTEND THE ACTIVITY

 Large bucket (10l)

More complex – quantify the investigation by using a
measured piece of cloth and trying to estimate how many
fibres would be produce per square metre of the fabric.
Alternatively, you could estimate how many one of these
items are washed each day by families in your school and
estimate how much microplastic would be produced.

 Bowl
 Rubber gloves
 Large filter paper and funnel (you could use the type
of filter and funnel used in coffee percolators if you
do not have access to laboratory filters and funnels)

WHAT TO DO
1. Take an item of synthetic clothing or a length of rope
and place it in the bucket.
2. Fill the bowl with a small amount of warm water.
3. Using the rubber gloves, wash the clothing and rope.
Remember you’re the washing machine, the wind and
the waves!!

Polyester clothing

4. When you have all had a turn remove the clothing
or rope and put it back in the bucket.
5. Carefully place your filter into the filter funnel so that
water must pass through the filter (not around it).
6. Now slowly pour the washing water through the filter,
making sure to hold the filter over the sink.
7. Unfold your filter and look for microplastics.
8. Try repeating with the rope or clothes that you
haven’t yet used.
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3. HOW MUCH OF THE BEACH IS PLASTIC?
Background

Discussion questions

Have you been to a beach recently? Did it look like it was
full of microplastics? Maybe you could not see much
evidence with your naked eye but, with closer inspection,
we can often find lots of microplastics hiding amongst the
grains of sand on our beaches.

 Can you see the texture of the particles?

 What is the most common shape and colour?

Resources needed

 What was the smallest pieces of plastic you found?
How big was it?

 What colour and shape are these items?
 How can you tell they are plastic?

 Bucket of sand from a beach
 Big spoon

HOW TO ADAPT OR EXTEND THE ACTIVITY

 Funnel

i) 	Simpler version – you could count how many different
colours of plastic could be found in your sample.

 100ml measuring cylinder
 Large dinner plate or similar container
 Forceps
 Hand lenses or microscopes

WHAT TO DO
1. Look at the beach sample. Can you see anything that
doesn’t belong there?
2. Using a spoon and funnel, carefully transfer 50 ml of the
sand to a measuring cylinder: put the funnel into the
measuring cylinder and spoon in sand until it reaches
the 50ml level.
3. Now empty the 50ml sample onto the large dinner plate
and use the forceps to spread out the sample.
4. Use the forceps to pick out any items that look like
plastic and place these on the small Petri dish.
5. Now view these plastic particles under the microscope
or with a magnifying glass.
6. Use the ruler to try and gauge how big these plastics are.
7. Write a list of all the plastic bits you can find in your
beach sample or create a tally chart of different shapes,
sizes or colours.
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ii)	More complex version - if you have microscopes you
may be able to make more detailed analysis of the types
and sizes of plastic particles in your beach sample.
	Can you work out what percentage of your beach
sample was plastic? You might need to put all the plastic
you found back in the measuring cylinder.
microplastics on the beach

4. WHAT EATS MICROPLASTICS IN OUR OCEANS?
Background

Discussion questions

Finding your food in water presents different challenges to
the ones we face on land.

 Can you make a food chain with the three animals
included in the investigation?

Scientists are interested in finding out whether marine
animals inadvertently eat plastic when they try to eat their
natural prey. Different animals have different ways to feed
and this gives them different abilities to select exactly what
they’re eating? This activity mimics this by using different
implements to collect “food”.

 Could you include other plants and animals
to make a web?

A fork is used to mimic filter feeding by organisms like
mussels and zooplankton;
Chopsticks act like crabs’ pincers;
Hairclips mimic the beaks of seabirds.

 Can you use this investigation to help explain how
trophic transfer (whereby animals that eat animals
that have eaten plastics end up ingesting plastics
themselves) could work in these organisms.

HOW TO ADAPT OR EXTEND THE ACTIVITY
i) M
 ore complex: calculate the % of food “eaten”
that was plastic.

Resources needed
 Small polystyrene balls to represent plastics mixed in
with natural food such as lentils or dried peas
 Hinged hairclips (where you pinch one end to make
the other open like a beak)
 A fork
 Big plastic tweezers or chopsticks

WHAT TO DO
1. Prepare three tubs / buckets containing “food”
and microplastics.

chopsticks mimic crawfish claws

2. Invite three children to use one of the different
feeding tools.
3. Time the children for 30 seconds. During that time,
they need to collect as much food as they can.
4. Count the number of food items and the number
of microplastics.
5. Which animals collected the most food?
Which collected the most plastic?
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