
Carbon Sequestration with Algae
Some types of algae can take carbon from the atmosphere. 

96-Acre Algae Farm at Keahole Point, Kona, Hawaii

The Impact
While we should strive for reducing our emissions in every way we can, it will be nearly

impossible to have a completely carbon-neutral lifestyle by just reducing our carbon output. Thus,
sequestering carbon from the atmosphere can be an impactful supplement to existing emission
reduction programs. Some strands of algae have been shown to be 10 to 50 times more powerful in
taking carbon out of the atmosphere than other vascular plants (i.e., most terrestrial plants). Algae are
natural biofilters that can remove nutrients like nitrogen and phosphorus from water bodies, reducing
eutrophication and algal blooms. They also have the ability to absorb heavy metals and other
pollutants, helping to improve water quality. The process of removing these pollutants is known as
bioremediation, and it relies on the ability of algae to take up and store these substances within their
cells.

Description
The most common form of carbon sequestration through algae is done in raceway ponds. In

essence, large shallow oval lakes (see image above) are filled with saltwater or freshwater, depending
on the strand of algae that is then treated to prevent disease. As algae grow in these ponds, they
sequester carbon as the bloom expands. Eventually, the algae in the ponds can be harvested and used
for the production of bioplastics, biopharmaceuticals or biofuels. Photobioreactors, on the other hand,
are closed-loop systems that provide more control over environmental factors like light, temperature,
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and nutrient supply. Open ponds are another common method, but they have challenges related to
contamination and evaporative losses. Different cultivation methods may be suitable for different algae
species and end-use applications.

Microalgae are able to survive and thrive where other crop plants cannot, in saline-alkaline
water and in wastewater. Thus, growing algae for sequestration purposes does not necessarily take
away from freshwater shortages in California. Microalgae also can grow from other waste gasses aside
from CO2, such as NOx, SOx, flue gas, inorganic and organic carbon, nitrogen, phosphorus and
pollutants from agricultural, industrial and sewage wastewater.

Algae biomass has diverse applications due to its rich composition of proteins, lipids (oils),
carbohydrates, and other valuable compounds. The production of bioplastics involves using
algae-derived biopolymers as an alternative to traditional petroleum-based plastics. Biopharmaceuticals
refer to medicinal products derived from algae, which can be a source of bioactive compounds with
potential therapeutic properties. Algae are also a promising source of biofuels, such as biodiesel and
bioethanol, as their lipids and carbohydrates can be converted into renewable energy sources.

Where It’s Been Implemented
Qualitas, a company in New Mexico, operates a 97-acre Nannochloropsis (a strain of algae)

farm for nutritional and fuel purposes.The carbon dioxide injected into the algae plants to stimulate
growth transforms the algae into a natural carbon sink. Currently, to produce 1 kilogram of algae, the
team at Qualitas uses 2.7 kg of CO₂. Other companies have capitalized on this effect. For instance,
Brilliant Planet is a company boasting a 30,000-square-meter production facility in the coastal desert of
Morocco. It chooses to operate in coastal deserts in order to harness the productivity of vast areas of
unused land. For each new production center, the company searches through thousands of strains of
local algae to maximize sequestration effectiveness.

Key Drivers
Climate change is the greatest issue facing future generations. In 2020, humans pumped 37

billion tons of carbon dioxide into the atmosphere, perpetuating sea level rise and global warming. In
response, the United Nations has advocated for global carbon neutrality by 2050. In order to reach
these goals, ambitious steps need to be taken by both reducing our emissions and sequestering more
CO2 out of the atmosphere.

Key Factors for Success
Algae sequestering is still far from becoming a mainstream way to offset carbon emissions. For

algae to have any measurable impact on emissions, producers must find ways to maximize carbon
intake efficiency from targeted strains. In order to sell algae sequestering at reasonable consumer
prices, incentives must be provided to lower costs and find a cheap supply of CO2.

Additionally, as mentioned, carbon sequestration through algae is still relatively new
commercially and will require further education and introduction into the mainstream psyche before it
can be adopted as a viable solution to a carbon neutral future.

There are also high initial investment costs associated with large-scale algae cultivation, needs
to scale up production to meet significant carbon capture targets, and concerns about potential
ecological impacts if algae escape into natural ecosystems. Additionally, the efficiency of carbon uptake
and conversion to useful products varies among different algae species and depends on environmental
conditions.
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