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Introduction:
Our project uses flocculants to mitigate harmful algal blooms (HABs). We had the idea of
researching this idea because of what is happening in Great Lake Erie. Over the past few years,
Lake Erie has seen a significant increase in harmful algal bloom growth over the past few years.
Harmful algal blooms are fatal to habitats where a substantial number of animals live. The algal
blooms can infect these animals with diseases that lead to death. Algal blooms can also suck all
the oxygen from the water, making it difficult for marine animals to breathe. This decline of
oxygen causes the decaying of gills or the suffocation of vegetation in the water. Harmful algal
blooms have not only an impact on animals but also humans. The algal blooms can cause safe
drinking water to be contaminated and toxic. This water toxicity can cause diseases for humans
that can lead to death. The water is not a pretty sight after these algal blooms contaminate the
water, either. The water is discolored to a green tint that can create piles on beaches with a strong
and horrible stench. Every U.S. coast and the Great Lakes contain harmful algal blooms or have
experienced them. Harmful algal blooms also have another effect, and that is on our economy;
because of HABs, cities across the coast that depend on fishing and tourism experience a decline
in fish and tourism. Climate change and nutrient pollution can drastically increase the occurrence
of HABs. This could also cause HABs to appear a lot in locations that have never before
experienced HABs. Due to all these problems that harmful algal blooms can cause, we are
testing a way to remove these harmful algal blooms from the water. This is where flocculants
come in. Flocculants can be used to clump the algae inside of the harmful algal blooms, thus
mitigating them. This is why we predict that if aluminum chloride is used for algae clarification,
then it will yield better mitigation of algal blooms than ferrous sulfate and sodium hydroxide
because it can inhibit the growth of the algae. We hope to achieve results from this experiment
that show that harmful algal blooms can be mitigated. If this can happen, then these same
flocculants can be used in the real world to mitigate the harmful algal blooms in the Great Lakes
and any other bodies of water. Mitigating the harmful algal blooms in the real world can stop
animals and humans from dying or getting infected. Our experiment investigates effective
harmful algal bloom removal methods that can be applied to the real world. If this application
process can work, then harmful algal blooms can be removed, and larger bodies of water can be
less toxic and have less of a stench.
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Definitions:
Algae - A category of photosynthetic aquatic creatures lacking the actual roots, stems, leaves,
and specialized multicellular reproductive systems found in plants.
Harmful - Harm is being caused or is likely to be caused
Mitigate - To make a harsh or unpleasant situation less harsh or unfriendly
Oceanic Pollution - When toxic or potentially dangerous compounds enter the ocean, they have
an impact on the survival of sea life.
Precipitate - A solid that emerges from a liquid solution and is insoluble.
Turbidity - The measure of a liquid's relative clarity

Experiment Design:
For our experiment, we wanted to model harmful algal blooms found in bodies of water
by growing algae. Algal blooms are algae colonies that grow together, but harmful algal blooms
are caused when algae colonies grow out of control. According to the Environmental Protection
Agency (EPA), red tides, blue-green algae, and cyanobacteria are examples of harmful algal
bloom algae types. In this experiment, we utilized a non-toxic form of algae called Chlorella
Vulgaris (C. Vulgaris), a freshwater strain that mimics algal blooms but is less well-known as a
problem. We chose this species because we did not want to use a hazardous species like
Anabaena, but we also wanted a clear portrayal of an algal bloom, and C. Vulgaris is one of the
most commonly utilized species. We poured in culture salts and nutrient media as culture water
to grow our algae before adding the algae sample into the flask.
Chemical salts and water are used to make algae nutrient solutions. Together with carbon
dioxide and light, nutrient solutions offer the resources needed for algae to grow and are
sometimes referred to as "growth media." The nutrient fertilizer we used to grow our algae is
referred to as "f medium" (Guillard and Ryther 1962). This is a commonly used enriched
seawater media for cultivating coastal marine algae, particularly diatoms. The components
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included in this solution are NaNO3, NaH2PO4 H2O, Na2CO3, trace metal solution, and
vitamin solution. It is a living organism, which ensures that the algae can grow.
This experiment used flocculation to inhibit algae formation in oceans and lakes by employing
chemical flocculants. Flocculation is a method of facilitating particle interaction by adding a
chemical coagulant to the water, resulting in bigger aggregates that are difficult to separate. The
chemicals we used in this experiment were aluminum chloride, ferrous sulfate, and sodium
hydroxide. These compounds are well-known for their ability to treat water. The flocculation
process is depicted below:

https://www.sciencedirect.com/science/article/pii/S0960852412007614

After adding the flocculant, we assessed the turbidity of all the solutions in our
experiment to evaluate how clear or purified the solutions were. We compared the standard algae
solution's turbidity to the turbidity after the flocculant was added. Turbidity is a measurement of
a liquid's relative clarity. When a light is shined through a water sample, it measures the amount
of light dispersed by material in the water. The turbidity increases as the intensity of scattered
light increases. Turbidity is measured as Nephelometric Turbidity Units (NTU). The turbidity of
a fluid or the presence of suspended particles in water is measured using this unit. The higher the
content of the suspended particles in the water, the dirtier it seems, and the higher the turbidity.
In simpler terms, the lower the turbidity, the better. In our experiment, we purchased a turbidity
tube. The turbidity tube approximates a turbidity level by using the link between visibility and
turbidity. Due to the "cloudiness" of the water, a mark, known as a Secchi disk, is placed at the
bottom of the turbidity tube until it can no longer be seen from above. We could either see the
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Secchi disk clearly when we poured the algae solution into the turbidity tube, or we would add
10 mL of water each time to test if we could see it then.
We used dirt water as a constant to compare our results to this experiment. This control
will allow for a more accurate comparison. The procedures used in this experiment will be
explained in further detail in the following section.

Procedure:
1. We began by determining which algae culture we would grow. It had to replicate algal
blooms while also fitting into the environment we were growing it. We chose Chlorella
Vulgaris as our model.

2. Now we needed to purchase the algae culture. We opted to buy the algae from
algaeresearchsupply.com because this company specializes in selling algae.
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3. We went to the flocculants section after we had our algae in place. We spent a lot of time
researching chemical flocculants to see which would perform best for our experiment. We
decided on sodium hydroxide, aluminum chloride, and ferrous sulfate, as all three
function well in water treatment.

4. Once we received our algae, We began by diluting our nutrient solution in 500 mL of
water, or one plastic water bottle's worth. (Nutrient Solution ingredients in the previous
section).

5. After that, we shook the bottle for 30 seconds to mix the nutritional solution with the
water.
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6. We also received a packet of various salts to help grow the algae cultures. We pour the
contents of the salt packet into the nutrient solution water and give it another 30 seconds
to dissolve.

7. At this point, we can put in our nutrient solution mixed water into a small flask that has
holes at the top for oxygen and carbon dioxide to go through.

8. 40-50 mL of the nutrient solution water is ideal for this experiment seeing as we had a 50
mL capacity flask.

9. We poured the algae culture into the flask. We received two capsules of Chlorella
Vulgaris, which is perfect for our flask of about 40 mL of water.
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10. Now that we had all our algae ready to grow with all the nutrients needed to grow, we set
up our lighting fixture.
11. We did not have a growing light available to us, so we opted to use a desk lamp. The desk
lamp is a great alternative to use because it has a flexible arm that can move to fit any
position you need and also because the light is quite powerful. Although the lighting
could be spread more evenly, this light is the best light accessible to us.

12. We opted to use two lamps instead of one to set up our lighting setup to get the best
lighting possible. We set the flask with the algae culture directly under one of the lamps,
with the other pointing at the side of the lamp.
13. At this point, we just waited for the next day to do anything.
14. On the next day, nothing really changed except a few air bubbles in the flask.

15. We swirled the flask around to mix the culture into the water. We did this every day that
the algae culture was growing.
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16. We also blew into the flask of algae culture every day that was growing so that new
oxygen and carbon dioxide could circulate in and out of the flask.

17. On Day 3, we noticed that the water had a greener tint to it and that there were many
more air bubbles visible.

18. On day 5, the water had a much greener tint than day three, and algae were growing at the
bottom of the flask.
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19. On day 7 of the algae growth, the last day, the water was greener than ever, with a lot of
algae growing at the bottom of the flask.

20. At this point, our algae is completely grown, meaning that we can start our testing. We
got all of our flocculants, turbidity meter, measuring tools, and data table ready to take
notes and observations while testing.

21. Using the test tube, we evenly poured 10 mL of algae solution into the turbidity tube to
test the turbidity of the regular algae solution. We then recorded that turbidity on our data
table. The turbidity of the regular algae solution was 1.3 NTU.
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22. Next, we cleaned out the turbidity tube and used the test tubes to evenly distribute 10 mL
of algae solution into three mason jars.

23. Once we have done that, we put 5 mL of aluminum chloride in a pipette to pour it into the
first mason jar with 10 mL of algae solution. There was not a way to prevent the floccs
from also being poured into the turbidity tube because of how we did not want to prevent
the floccs because we wanted to test the turbidity with the floccs in the solution. We did
not really need to make sure the clumps would affect the solution because if the clumping
actually worked, we could see the Secchi disk at the bottom of the turbidity tube.
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24. Then, we mixed the solution and let the solution sit for 1 minute for the flocculation to
happen.

25. After 1 minute, we started to see the algae inside the solution clump together.

26. After we saw the solution start to clump together, we took the newly made solution and
poured it into the turbidity tube to measure the turbidity of the solution. There was 15 mL
of the solution poured into the turbidity tube because that was how much was in the jar
with both the algae solution and the ferrous sulfate liquid solution mixed.
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27. We looked down from the top of the tube after a few seconds to see whether we could see
the Secchi disk clearly, and we could.

28. We did not need to add any water to the tube for this test because we could see the Secchi
disk well without it. This made the turbidity of our algae solution flocculate with
aluminum chloride 1 NTU. We recorded this on our data table.
29. After that, we cleaned up our station in preparation for the following test using ferrous
sulfate.

30. The ferrous sulfate chemical we were using was not a liquid. It was solid, so we used a
measuring spoon to put ½ fluid ounce of ferrous sulfate into 8 mL of water.
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31. 5 mL of the ferrous sulfate liquid was used in the test to try to flocculate the algae.

32. We mixed the algae solution with the ferrous sulfate liquid solution and let it sit for 1
minute for the flocculation to happen.

33. After 1 minute, we took the algae solution mixed with the ferrous sulfate liquid solution
and poured it into the turbidity tube to measure the turbidity of the solution.
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34. There was 15 mL of the solution poured into the turbidity tube because that was how
much was in the jar with both the algae solution and the ferrous sulfate liquid solution
mixed. There was not a way to prevent the floccs from also being poured into the
turbidity tube because of how we did not want to prevent the floccs because we wanted to
test the turbidity with the floccs in the solution. We did not really need to make sure the
clumps would affect the solution because if the clumping actually worked, we could see
the Secchi disk at the bottom of the turbidity tube.

35. We looked down from the top of the tube after a few seconds to see whether we could see
the Secchi disk clearly, and we could not. Due to there not being any visibility of the
Secchi disk at the bottom of the turbidity tube, we had to use 50 mL of water to dilute the
solution enough for the Secchi disk to be visible at the bottom of the turbidity tube.
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36. Once we tested the turbidity of the ferrous sulfate mixed algae solution, which the
turbidity was 3.4 NTU, we disposed of the solution. We then recorded the data on our
data table.

37. Now it was time to test our last flocculant, sodium hydroxide. We mixed the algae
solution with 5 mL of the chemical and let it sit for 1 minute for the flocculation to
happen.

38. After 1 minute, we took the algae solution mixed with the sodium hydroxide and poured
it into the turbidity tube to measure the turbidity of the solution.
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39. There was 15 mL of the solution poured into the turbidity tube because that was how
much was in the jar with both the algae solution and the sodium hydroxide mixed
together. There was not a way to prevent the floccs from also being poured into the
turbidity tube because of how we did not want to prevent the floccs because we wanted to
test the turbidity with the floccs in the solution. We did not really need to make sure the
clumps would affect the solution because if the clumping actually worked, we could see
the Secchi disk at the bottom of the turbidity tube.
40. We looked down from the top of the tube after a few seconds to see whether we could see
the Secchi disk clearly, and we could. Due to the perfect visibility of the Secchi disk at
the bottom of the turbidity tube, we did not need any additional water to dilute the
solution.

41. Once we tested the turbidity of the sodium hydroxide mixed algae solution, which the
turbidity was 0.9 NTU, we disposed of the solution. We then recorded the data on our
data table.
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42. Now that we were done testing the turbidity of all the flocculant mixed algae solutions,
all we had left was to test the turbidity of the dirt water.

43. We poured 10 mL of dirt water straight into the turbidity tube because we weren’t mixing
any chemicals into it. The dirt water is a control group that we will be comparing the
other results to.

44. We looked down from the top of the tube after a few seconds to see whether we could see
the Secchi disk clearly, and we could not. Due to there not being any visibility of the
Secchi disk at the bottom of the turbidity tube, we had to use 70 mL of water to dilute the
solution enough for the Secchi disk to be visible at the bottom of the turbidity tube.
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45. Once we tested the turbidity of the dirt water, which the turbidity was 4.2 NTU, we
disposed of the dirt water and then recorded the data on our data table.
46. Now that all our testing is over, we need to clean all our measuring equipment and tools
that the chemicals have contacted for safety purposes.
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Results:

This table shows the results that we took during our experimentation phase. First, let's start with
the “Turbidity Before (Algae)” section. This section shows the turbidity of the algae solution
before any flocculants were added to dilute the solution. We used 10 mL of the algae solution to
test the starting turbidity, as it says in the “Amount of Algae Used (Solution)” section. 9 mL
water was added to the 10 mL of algae solution to dilute it. Diluting is necessary when testing
the turbidity of a solution because the Secchi disk at the bottom of the turbidity tube must be
visible. If it is not, then more water will be necessary to dilute the solution. Next, we put 5 mL of
each flocculant into the algae solution to clump the algae. The ferrous sulfate was a special case,
though. The ferrous sulfate that we used was solid. This is why we had to mix 14.79 mL (½
Fluid Ounce) of ferrous sulfate with 8 mL of water, but in the end, we used 5 mL of that ferrous
sulfate solution. For the aluminum chloride results, the starting turbidity was 1.3 NTU. At the
same time, the ending was 1 NTU. 9 mL of water was needed to dilute the algae solution, while
no water was required to dilute the flocculant mixed solution. For the ferrous sulfate results, the
starting turbidity was 1.3 NTU, while the ending was 3.4 NTU. This is a significant increase in
turbidity. Even after 50 mL of water was used to dilute the flocculant mixed solution, the
turbidity was not any lower. We predict that the reason the turbidity was significantly higher is
because of how the ferrous sulfate did not dilute with the water when we were making the water
solution for the test. The starting turbidity was 1.3 NTU for the sodium hydroxide results, while
the ending was 0.9 NTU. Sodium hydroxide worked the best because it reduced the turbidity
from the original. There was no water needed to help dilute the solution after the test while
testing the turbidity. Lastly, the dirt water was used as a constant to compare all the results from
the chemicals. The turbidity of the dirt water was 4.2 NTU, and there was 70 mL of water
needed to dilute the dirt water.
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This graph shows the comparison of all three flocculants that were used and the turbidity
of the algae solution before and after being flocculated. As shown in the graph, the starting
turbidity of the algae is 1.3 NTU. This is changed by each flocculant. The aluminum chloride is
quite effective due to the turbidity of the solution reduced by 0.3 NTU. This change in turbidity
shows that aluminum chloride could be a viable option when trying to flocculate harmful algal
blooms in the real world. Compared to the dirt water, the algae solution after being flocculated
by the aluminum chloride is 3.2 NTU lower. The ferrous sulfate is not at all effective and
performed worse compared to the other flocculants used. While the starting turbidity of the algae
solution is 1.3 NTU, the turbidity after the ferrous sulfate was added to the algae solution is 3.4
NTU, 2.1 NTU more than the algae solution started with. Compared to the dirt water, the ferrous
sulfate added solution is the closest to reaching the turbidity of the dirt water. This shows that
ferrous sulfate might not be the best flocculant when trying to mitigate harmful algal blooms in
the real world. The sodium hydroxide was the best flocculant that we tested. It reduced the
turbidity of the algae solution by 0.4 NTU. Compared to the dirt water, the sodium hydroxide is
farthest from reaching the turbidity of the dirt water, showing that it is the most effective option
when it comes to mitigating harmful algal blooms in the real world. These results show that they
have a range of 2.5, which means that the highest turbidity is 2.5 NTU from the lowest turbidity.
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This graph shows the comparison between the starting and ending turbidity of the algae
solution mixed with and without aluminum chloride and the turbidity of the dirt water. Compared
to the beginning turbidity, the ending turbidity is lower, which means that the flocculant is
effective. Aluminum chloride is a widely used flocculant in water treatment plants. It helps
clump the waste particles in the water treatment plants, which then get filtered out. The same
idea is happening here. The aluminum chloride is clumping up the algae in the water, making it
float to the bottom. This clumping effect makes it so that the bottom of the jar can be seen much
easier. This same clumping effect explains why the turbidity of the algae solution after being
mixed with the flocculant is lower than with the algae solution itself. The water is less turbid,
making it so that the Secchi disk at the bottom of the turbidity tube is more visible. The more
visible the Secchi disk is, the lower the turbidity of the solution. For our test, we didn’t even
need to add any extra water into the turbidity tube because the water was that clear. Compared to
the dirt water, the turbidity shows that the aluminum chloride made the algae solution 3.2 NTU
less turbid than the dirt water. If the starting turbidity of the algae were to be compared, then it
would only be 2.9 NTU less turbid. All of this shows that aluminum chloride is a viable option
for flocculating harmful algal blooms in the real world or just algae anywhere you want. This is
because of how the turbidity of the algae solution decreased after the flocculant was added.
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This graph shows the comparison between the starting and ending turbidity of the algae
solution mixed with and without ferrous sulfate and the turbidity of the dirt water. The ending
turbidity is much higher than the starting turbidity, which means the flocculant is extremely
ineffective. Ferrous sulfate is a well-known and used flocculant in the wastewater treatment
industry. It is used due to its high efficiency and effectiveness in cleaning the water. This means
that the ferrous sulfate should have worked in our experiment, but it did not. We predict that it
did not because our ferrous sulfate was solid. Due to our ferrous sulfate being solid and us
wanting to use 5 mL of each flocculant, we had to dilute the solid ferrous sulfate in water to
make a liquid solution. The chemical most likely did not dilute properly, or the liquid solution
did not work. These are our predictions for what could have happened. Due to the higher
turbidity, the water was more turbid, making it so that we needed to dilute the ferrous sulfate
mixed algae solution in the turbidity tube with water. We had to use 50 mL of water to even see
the Secchi disk at the bottom of the turbidity tube. Compared to the dirt water, this shows that if
a little more of that ferrous sulfate liquid solution were used in the test, the turbidity would be
really close to reaching the turbidity of the dirt water. The dirt water only used 20 mL more
water to dilute than the ferrous sulfate algae solution. All of this shows that the solid version of
ferrous sulfate is not an optimal solution for flocculating algae in the real world.
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This graph shows the comparison between the starting and ending turbidity of the algae
solution mixed with and without sodium hydroxide and the turbidity of the dirt water. Compared
to the starting turbidity, the ending turbidity is much lower, or to be specific, 0.4 NTU lower.
This means that the flocculation worked well and clumped the algae to a point where the Secchi
disk was more visible. No additional water was required to dilute the sodium hydroxide mixed
algae solution in the turbidity tube, which further shows its effectiveness. Sodium hydroxide is a
strong base used in the wastewater treatment industry to remove metal particles and other strong
materials from the water. We found out about sodium hydroxide through past research papers
that it is also a viable option for flocculating particles in water, but we did not know if it would
work on algae. The turbidity of the algae solution after adding the sodium hydroxide is 0.4 NTU
less than when it started, making the turbidity even farther from reaching the turbidity of the dirt
water. The sodium hydroxide algae solution is 3.3 NTU lower than the turbidity of the dirt water
showing how effective it is. Sodium hydroxide was the best flocculant that worked in our test. It
clumped the algae in small amounts and mitigated the algae’s growth. All of this shows that
sodium hydroxide is a viable option when it comes to mitigating harmful algal blooms in the real
world or any algae anywhere.

25

This graph shows the comparison between the best flocculant that worked in our tests and
the worst flocculant that did not work in our tests. The best flocculant that worked was sodium
hydroxide, while the worst flocculant that did not work was ferrous sulfate. This can be seen
because of how the turbidity of the algae solution is lower after the sodium hydroxide was added
to the algae solution, showing that it was effective. The sodium hydroxide was more effective
than aluminum chloride by only 0.1 NTU, but even that miniscule amount of turbidity can
change how clean the water is. On the other hand, the ferrous sulfate was horrible in our tests. It
did not work at all but rather increased the turbidity of the algae solution, which is the opposite
of what we were expecting. We predicted that ferrous sulfate would be a decent flocculant when
it came to flocculating the algae, but it does not seem so. Making the water more turbid is what
makes the water more toxic and dirty than it already is. The ferrous sulfate mixed algae solution
was the closest to reaching the dirt water's turbidity compared to the dirt water. The ferrous
sulfate mixed algae solution was only 0.8 NTU lower than the turbidity of the dirt water, which
is the closest of any flocculant mixed algae solution we tested. All of this taken into account, the
solid version of the ferrous sulfate chemical is not a viable option when it comes to flocculating
algae or mitigating harmful algal blooms in the real world. This is because of the way the
turbidity increased with the flocculant, rather than decreasing as we hoped.
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Discussion & Applications:
Purified drinking water has a turbidity of 0.1 NTU or below. The turbidity of an algae
solution, according to our findings, is 1.3 NTU. The turbidity has increased by 1.2 NTU as
compared to regular drinking water. Silt, dirt, algae, plant fragments, melting glaciers, sawdust,
wood ashes, or chemicals in the water can all lead to increased turbidity. Although the turbidity
of an algae solution or algae, in general, has not been demonstrated, we do know that it can
create high turbidity simply by causing harmful algal blooms made up of microscopic thick
green plants. Plant fragments are one of the causes of high turbidity; thus, we can assume that a
conventional algal solution will have high turbidity based on this information. The US
Geological Survey (USGS) considers anything less than 10 NTU to be low; however, many other
studies demonstrate that turbidity should preferably be kept below 1 NTU due to disinfection
impacts. As a result, we received some fairly good outcomes on the turbidity of our algae
solution based on our findings.
All procedures were followed for our experiment in order to get the best results possible,
although there were drawbacks or better ways to run this experiment and establish its validity. To
begin, performing many tests on the turbidity of the algae solution would have yielded more
accurate and comprehensive results to compare. We found it challenging to grow algae because
we could only grow it in little volumes of 40 mL. Because the 40 mL was only enough to do one
test for each flocculant and one test for the algae solution itself, it was difficult to run many tests
due to the tiny amount of accessible algae. More thorough testing would have been beneficial
because it would have confirmed that the results we obtained were not the result of chance.
Furthermore, we could have enhanced our validity even more by purchasing an electronic
turbidity meter. Because the naked eye cannot determine the exact number of turbidity, the
findings we obtained were estimations based on the scale on the turbidity tube's side. Without
any human error, an electronic turbidity meter could have told us the exact turbidity. Having the
exact turbidity of the algae solution before and after flocculation would have allowed for more
precise comparisons between the various flocculated algal solutions as well as the dirt water. A
better lighting arrangement would have been another adjustment that would have improved the
experiment. We used a desk lamp, which worked adequately but did not provide even dispersion
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of light across the algae. The algae did eventually grow, although it could have grown faster if
the lighting setup had been better. Another limitation of the experiment is how the algae culture
used is not HAB. Chlorella Vulgaris was used to model HABs, which means that different results
may have occurred if a HAB culture was used. Another limitation was the amount that we had to
experiment with. There was only 40 mL of algae that we could experiment with, so greater
volume tests may have resulted in better data. Animals and other plants were not present at our
tests, meaning that we don’t know how the chemicals will affect wildlife. This is a limitation to
one extent because those chemicals may even cause problems to animals and plants in the sea.
Overall, these discoveries and conclusions can be used to remove hazardous algal blooms
from larger bodies of water. Algal blooms are harmful not just to people, but also to animals.
These research and outcomes could be replicated to help mitigate the negative consequences of
destructive algal blooms on our society.

Conclusion:
We may deduce from this experiment that flocculants can effectively control algal blooms
in water. Two of the three compounds we tested in our trial showed promising effects and
effectively mitigated the algae. Ferrous sulfate was the one that did not function as well as we
had hoped, which is unexpected given that ferrous sulfate is one of the most commonly used
compounds in water treatment. We cannot say the water did not change because it clumped
together after adding the chemical. Still, we did have a higher turbidity level of 3.4 NTU after
adding 50 mL of water to the turbidity tube, indicating that the water was not purified because
the turbidity of the original algae solution was 1.3 NTU. Because ferrous sulfate is solid, the
water solution was 8 mL, but we only utilized 5 mL of it. Because the remaining compounds
were liquids, we used 5 mL for each. Sodium hydroxide outperformed aluminum chloride,
despite the fact that aluminum chloride is a commonly used water treatment agent. According to
our measurements, the turbidity of aluminum chloride was 1 NTU, while the turbidity of sodium
hydroxide was 0.9 NTU. Based on these findings, we may conclude that sodium hydroxide
outperformed aluminum chloride and would be a better option for preventing algal blooms. To
summarize, aluminum chloride outperformed ferrous sulfate, while sodium hydroxide beat all
three compounds. Our findings are within the 2.5 NTU range. The difference between the
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maximum and lowest turbidity induced by ferrous sulfate and sodium hydroxide can be seen
here.
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