
INTRODUCTION

Topic: Ocean Acidification5

Aquatic Chemistry5

Atmospheric greenhouse gasses
CO2 + H2O → HCO2

- + H+

Coral Bleaching:
Death of corals caused 

by low pH1

Aquatic Plants: 
Photosynthesis raises 

pH via
carbon fixation4

Tank Experiment
● Small scale marine environment
● Understand acidification
● Test potential aquatic plants

Experiment 13

● Gas with CO2
● Lower pH to 7.3
● Control all variables to 

maintain stable pH

Experiment 22

● Add algae/seagrass to 
acidified tank

● Plants will photosynthesize
● Monitor for changes in pH

Experiment 3
● Introduce small marine 

animals to test survival 
under new conditions
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Combating Ocean Acidification via Chemical Manipulation and Photosynthetic Aquatic Plants
Yang S., Rivas C., Mahmoud A., Fontana J., Wilson A.

ABSTRACT
Ocean acidification is currently a major issue because of the damages it causes on the ocean’s 

ecosystem beginning with coral bleaching. In some past research, aquatic plants have demonstrated the 
ability to increase pH of surrounding water through carbon fixation and photosynthesis. With these ideas 
in mind, a series of tank experiments were created for an acidic ocean environment with the intention of 
finding an aquatic plant that could raise the pH and form a symbiotic relationship with coral reefs to 
protect them from ocean acidification. The first single tank experiment explored some of the nuances of 
creating a small scale marine environment with pH adjustments which led to important discoveries in 
variables that must be controlled in the future prior to the addition of aquatic plants and algae. The next 
two tank experiments would include an aquatic plant that could potentially increase the pH via 
photosynthesis and carbon fixation, reversing the effects of ocean acidification. If a promising aquatic 
plant was found, it could be paired with coral to protect the reefs from acidic waters and allow the reefs to 
continue thriving.

CONCLUSION
As reflected in the above data, the goal of maintaining an ocean environment in a tank posed many challenges. While the 

increase of pH due to the decomposition of unknown organisms in the sand was unexpected, the procedures and results of the 
experiment laid a solid foundation for future experiments. In these future experiments, once the environment can be reliably 
maintained at the desired pH of 7.3, marine plants such as seagrass and algae will be added to measure the effect of the plants 
on the pH. Further, all sand will be excluded from the future experiments to prevent the abundance of CO2 from the decomposing 
organisms in the sand. If the results support the hypothesis, the plants would decrease the pH in the tank. The results of these 
experiments could lead to helping solve the much bigger issue of ocean acidification. This can be applied to coral reef beds to see 
if plants and coral could form a symbiotic relationship where plants decrease the pH in the water surrounding the coral beds, 
allowing the corals to grow and flourish over time5. With this, many of the world’s dying coral beds could be revived, saving the 
thousands of species’ who need the coral beds to survive.  

Figure 1. Using the main topic of ocean acidification and literature research into coral bleaching, aquatic 
chemistry, and aquatic plants, the series of tank experiments were designed to find a photosynthetic 
aquatic plant that could increase pH of its surrounding water to protect coral reefs. In past studies, some 
types of aquatic plants, like seagrasses and algae, have demonstrated the ability to increase pH levels 
via carbon fixation4, which set a basis for the experiments we planned on conducting.

Can aquatic plants be used to 
reduce the effects of ocean 

acidification?

RESULTS

The graph on the left depicts a graph experimental 
data obtained when after gassing carbon dioxide 
into the tank and observing the pH hourly. 
Inconsistent pH results may be attributed to the 
lack of a sterile environment including 
microorganisms decomposing and/or 
photosynthesizing to lower and raise the pH 
respectively. Future experiments should use a 
sterile tank/sand in order to maintain a controlled 
environment. 

The graph on the left shows a predicted trend of pH 
values after gassing, with the addition of 
photosynthesizing organisms in a sterile environment. 
As the aquatic plants photosynthesize in the tank, the 
pH would increase due to the removal of carbon 
dioxide from the surrounding water. The equation for 
photosynthesis is shown below, using up carbon 
dioxide and thereby increasing the pH.  

6CO2 + 6H2O -> C6H12O6 + 6O2
Once the light source is removed, the pH should 
remain constant because the process of 
photosynthesis can no longer occur. 

Figure 3. The changes in pH taken using two 
probes over the course of approximately 10 
hours. 

Figure 4. The predicted trend of changes in pH in 
the presence of carbon fixing aquatic plants. This 
data would be collected in experiments 2 and 3.

METHODS
Due to unforeseen circumstances, only the first experiment of the three outlined in Figure 1 was actually performed.  The 

main components of that experiment were a 10 gallon tank, 30 liters of salt water, and substrate. The salt water solution was 
created by combining 102 grams of Instant Ocean with 30 liters of distilled water. Once this salt water solution was created it 
was gassed with a CO2 tank until the solution reached the desired pH of 7.3. The substrate utilized was a mixture of sand and 
gravel and while not officially weighed out, enough was utilized to ensure that the entire bottom of the tank was covered in 
substrate. Once the salt water solution was gassed the experiment was run for 24 hours. During the first 10 hours of the 
experiment the tank was monitored for an hour and then a period of 14 hours passed before the final measurement was 
taken. The measurements being taken consisted of pH, salinity, water level, and temperature. The pH was measured using 
Vernier pH probes and the salinity was measured using a digital TDS meter. When measurements were not being taken, 
bubble wrap was placed directly on top of water to prevent evaporation and contamination from air particles. 

Figure 2. Diagram of the experimental set up.
I  : Filter
II : 10 gallon tank
III : Vernier pH probe
IV : Thermometer
V : Water line mark used to keep track of evaporation
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