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Introduction

Microplastics are everywhere. They are in the water we drink and the food we eat at every 
level of the food chain. Microplastics are the broken down forms of any plastic, except 
they are now extremely small, and can start to do real damage. One major source of water 
for roughly 30 million people, Lake Michigan, has several tons of microplastics within it 
(most microplastics weigh fractions of a gram). Currently there are no innovations that can 
successfully remove microplastics from water (Blok). However, this does not mean that 
there is nothing that can help contain microplastics. 

In the Great Lakes a certain strand of algae, Cladophora algae, have been identified as 
mass stressors for fresh water wild life (Peller et al. 276). During the removal of the algae 
scientists found that there were mass amounts of microplastics stuck in the algae fibers 
(Peller et al. 276). This causes there to be microplastics at the base of the whole food chain, 
because there are microorganisms that will eat the microplastic infested algae. But the 
more important thing is that very hairy algae has the capability to capture the algae (Peller 
et al. 279).

Microplastics can also kill their algae hosts (Zhang et al. 1287). They are killed by the 
microplastics by them stopping photosynthesis (Zhang et al. 1282). When these blooms 
(large amounts of algae) die off due to excess amounts of microplastics they spread across 
the water; which is even more toxic then before because now they are smaller so they can 
go more places (“Algae and microplastics together in the American Great Lakes). 
However, it is also inconclusive that microplastics kill off algae. In a meta analysis (an 
analysis of several different studies) there appeared to be no effect of microplastics on 
algae (Reichelt, Gorokhova). There for the information is disputed as to whether or not
there would be a harmful effect on the algae when exposed to microplastics.

Microplastics are at every level of the food chain, and are damaging the environment in 
every biome. This keeps happening as more and more plastic is created every single day. 
There are a few new innovations that can help clean up the water; however, there is a 
possibility that humans could just turn to nature. It is already documented that algae can 
temporarily hold microplastics in one place. It is also documented that there are excessive 
algae blooms. This could turn into a benefit for people by using the overgrown algae to 
help with the microplastic problem. The only inconclusive questions are would this kill the 
algae, thus spreading more, smaller microplastics; and which algae would be able to take in 
the most microplastics.

Microplastics can have several effects on our environment. Micro plastic pollution is a 
major problem occurring all over the world. They are toxic and they can also cause 
malformations in almost every species of animal. However, if it is possible to remove them 
from the environment then one problem of many facing this planet in the 21st century 
would be solved.



Research Question and Hypothesis

Question:
How does the type of algae affect the amount of microplastics 
that can be collected?
Hypothesis:
Cladophora algae will collect microplastics the best because it 
is a very long algae and is easily entangled making It more 
able to catch microplastics.
Independent Variable:
The type of algae
Dependent Variable:
The amount of microplastics collected
Controlled Variable:
The amount of time the algae grew and the conditions that 
they grew in



Abstract

Microplastics have been rapidly spreading throughout 
the environment and found in humans. Therefore, it is 
pertinent that there is a system to catch microplastics. 
However, in the meantime, there is a possible solution, algae. 
This plant can grow in almost any condition and has been 
shown to be able to catch microplastics. In the Great Lakes 
scientists observed algae catching microplastics leading to 
projects to take the algae and properly dispense of the 
microplastics(Peller et al. 275). However, this can not be a 
permanent solution seeing as microplastics can be toxic and 
kill their host(Zhang et al. 1287).

In this experiment, 6 different types of algae were 
tested for their ability to capture microplastics. Cladophora, 
Oscillatoria, Closterium, Oedogonium, Synedra, and Volvox 
algae were all grown for a week and then 50 microplastic 
beads were added to them. The first trial four of the six 
species tested could catch microplastics when allowed to 
grow in a flask with microplastics for one week.. The other 
possibly could not catch them because the microplastics were 
larger than the algae. These four: Cladophora, Oscillatoria, 
Closterium, Oedogonium, were each split into three Petri 
Dishes and grown for 2 weeks. Samples were analyzed at one 
week and two weeks(Add results of this run, will be collected 
by Wednesday 15th)



Procedure

1. The algae (Cladophora algae, Closterium algae, 
Oedogonium algae, Oscillatoria algae, Synedra algae, 
Volvox algae) was opened the same day it was 
received in the mail.

2. The caps were loosened to allow for the algae to be 
exposed to air in a new habitat.

3. The algae was placed in indirect sunlight.

4. All equipment (except for Erlenmeyer Flasks) were 
boiled for 15 minuets to be sterilized.

1. Tongs were used to place and remove the 
materials in the water and oven mitts were 
worn when dealing with the hot water/pot.

5. Erlenmeyer Flasks we’re covered with tin foil and 
placed in oven for two hours.

6. 5 mL of water from the original container of algae 
was combined with 100 mL of distilled water

7. The algae grew in indirect sunlight for 7 days

8. The algae was then moved into Petri dishes along 
with 10 mL of distilled water to look at under a 
microscope before the microplastics were added

9. microplastics were removed from the facial 
cleanser

1. Facial cleanser was put in beaker with added 
water

2. Two coffee filters were placed one inside of 
the other and were put over a jar

1. To make sure that any microplastics 
slipping through were caught

3. The diluted cleanser was then poured though 

the coffee filters
4. Beaker was refilled as many times as 

necessary to make sure all microplastics were 
out of beaker

10.Second group of microplastics were put through 
coffee grinder (to reduce size)

11.Both groups were added to the algae (50-75 per 
algae)

12.The microplastics were added in to the algae in the 
Erlenmeyer flaks

13.Algae was removed from Erlenmeyer flasks

14.Algae was put into Petri dishes to be analyzed 
under a microscope

15.The microplastics were counted and removed 
(placed into another Petri dish) using tweezers as the 
counting process went on

16.The the microplastics are recounted to ensure a 
correct count was done initially 

17.The count was then recorded and made into a data 
table

18.All algae was placed into a flask and 3 tablespoons 
of bleach were added

19.Once the algae had sat in the bleach for 20 minuets 
to completely kill the algae, it was dumped down a 
kitchen sink.

20.The four algae with the highest percentage of 
microplastics caught was determined

21.Steps 2– 19 were repeated with the exception of
adding the polystyrene microplastics.



Microplastics

• The microplastics from the facial scrub: Morning Burst Scrub Oil-free. This face scrub 
from Target is known to contain microplastics and became a case study about hidden 
microplastics in various products
• To extract the microplastics the facial scrub was put into a beaker and combined 

with water in order to dilute the substance.
• Once diluted to the point that it can be stirred and then continually swirl around 

the beaker for longer than five seconds, the mixture was poured through two 
coffee filters, to separate the microplastics from the soap and water

• Once fully settled the microplastics could be taken out of the coffee filter and 
counted to make sure there was an equal amount in each algae sample



Materials
1. Algae culture Kit

1. Oscillatoria algae
2. Closterium algae
3. Oedogonium algae
4. Synedra algae
5. Volvox algae
6. Cladophora algae
7. Alga-Gro Freshwater Medium
8. Petri dishes
9. Sterile Pipets

2. Microscope (AmScope ST-30-2L) (including camera lenses to take photos)

3. microplastics (From Clean and Clear Morning Burst Facial cleanser) (These are semi large 
microplastics that can be easily differentiated from the algae)

4. Tweezers (to remove microplastics from algae)

5. Erlenmeyer Flasks, 250 mL (to culture the algae and allow it to grow)

6. Gloves (to avoid contamination of the algae)

7. Goggles (to protect eyes at any given time)

8. Oven (to sterilize Erlenmeyer flasks)



Risk and Safety

There is minimal risk associated with this 
experiment. All algae is incapable of producing toxic blooms 
and none of the supplementary growth materials have contact 
risk factors. The Ala-Gro Freshwater Medium can cause 
irritation the eyes, so to protect against that this solution will 
not go anywhere near anyone's faces and goggles will be worn 
while handling the liquid. To protect against contamination of 
the algae. During the sterilization process (boiling), all items 
will be placed in and taken out with tongs so that there will be 
no contact with hot materials. The flame for boiling the water 
will be contained in a gas stove, there will be a parent present 
for boiling as well as oven mitts being worn and a fire 
extinguisher being within easy reach to make sure that nothing 
will happen. Everything will be observed by a parent with 
experience in a lab to ensure that there will be no minor safety 
risks.



Data Analysis Charts and Tables

The information 
was put into a bar 
graph to best 
compare the data 
visually
The bar graph will 
have the type of 
algae along the x-
axis and the 
number of 
microplastics 
collected by the 
algae on the y-axis.

Algae Type
Cladaphora 
algae

Closterium 
algae

Oedogonium 
algae

Oscillatoria 
algae

Synedra 
algae

Volvox 
algae

# of facial cleanser microplastics placed in algae 
and water mixture 50 50 50 50 50 50

# of polystyrene microplastic placed in algae and 
water mixture 75 75 75 75 75 75

# of facial cleanser microplastics caught by algae 23 7 31 50 0 0

% of microplastic caught by algae (total) 18.4% 5.6% 24.8% 40% 0% 0%
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This re-test was to make sure that there were no unknown factors or glitches in the experiment that caused 
there to be different results. There were three groups used to ensure that there would be the smallest 
margin of error possible. The data shows the the Oscillatoria algae was by far the most effective in 
catching algae, with Closterium algae coming in not gar behind

Cladophora Closterium Oedogonium Oscillatoria

Week One: 1 10 30 25 100

Week One: 2 4 10 5 90

Week One: 3 6 45 10 103

Week One: average 6.7 28.3 13.3 97.7

Week Two: 1 15 75 30 125

Week Two: 2 20 50 15 125

Week Two: 3 10 90 15 115

Week Two: average 15 71.7 20 121.7
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Above: The Erlenmeyer 
flasks being sterilized in the 
oven

Above: Filtration 
system for extracting 
microplastics from 
facial wash

Above: The algae in 
the Erlenmeyer 
flasks

Below and to 
the right: All 
algae in their 
original 
container



All algae seven days after being placed in flask and being 
grown

Cladophora

OscillatoriaOedogonium Closterium

Synedra Volvox
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Algae in Petri Dishes With 
Microplastics

Closterium OscillatoriaCladophora Oedogonium
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Images Week 2
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One factor that could have contributed to the results yielded was that 
the Cladophora algae did not grow at anywhere close to the same rate as any of 
the other algae. While all algae grew to about the size of the surface area of the 
bottom of the petri dish or flask (some got even bigger), the Cladophora algae 
stayed roughly the same size. The small size of the algae might have 
contributed to the amount of microplastics it was able to catch. One thing that 
happened in this experiment was that the microplastics broke down. Small 
parts of the microplastics broke off of one another and there were small 
figments being caught up in all the algae alongside the original microplastics. 
These breakdowns did not affect the experiment and only the microplastics that 
retained a spherical shape were counted. In the second test, no polystyrene 
microplastics were used and that is because in the first test they floated in the 
water so they were introduced but never caught because the algae could not 
attach themselves to the polystyrene microplastics. They might have floated 
because they were mostly made up of polystyrene meaning that there are a lot 
of air bubbles in the plastic.

Discussion and Ideas for Future Research

` One way that the experiment could be expanded is by initially growing 
the Cladophora algae for longer than introducing the microplastics, because it 
would be good to know if the Cladophora algae is able to catch mass amounts of 
microplastics with a greater size. This is because, Oscillatoria algae only grows 
along shorelines and is not in the body of water itself so there is limitations on 
how much microplastics it can catch. Another way to continue this research would 
be to grow Oscillatoria algae in various environments (ie. the surface it grows on 
would be different: rocks, sand, pebbles, etc.). This would give data on where the 
Oscillatoria algae could have the most impact to catch microplastics.



Oscillatoria algae is the most successful at catching microplastics. This is 
most likely due to the fact that Oscillatoria algae is a mating alga, so it grows 
along the bottom or sides of whatever surface it is on, pining the microplastics 
down between it and the bottom of the petri dish. The Closterium and 
Oedogonium algae were both successful at catching microplastics, not as 
successful as the Oscillatoria algae. Synedra and Volvox algae were not able to 
catch any microplastics probably because, the algae is smaller than the 
microplastics and they are not able to penetrate the algae and then bond together 
similarly to the Closterium algae. So, any algae that is the same size or smaller 
than the Volvox and Synedra algae might not be able to catch any microplastics.

Conclusion
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