1000 Times More Efficient: Revolutionary Biofuel Made from Leftover Fat
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A breakthrough study by researchers at King’s College London and the Brazilian
Biorenewables National Laboratory has unveiled a new method of producing biofuel from
residual fat. Not only is it as effective as diesel, but it also operates 1000 times more efficiently
than current methods. This innovative process has the potential to significantly change the
landscape of renewable energy, reducing dependence on fossil fuels and cutting greenhouse gas
emissions dramatically.

Biofuels from renewable organic materials, such as plant and animal products, offer a
sustainable alternative to conventional fossil fuels. They can replace petrol or diesel directly in
combustion engines, providing a cleaner energy solution. Unlike fossil fuels, which are finite and
contribute to environmental degradation, biofuels can be replenished over time and typically
result in a substantial reduction in carbon emissions. According to previous research, biofuels
can cut greenhouse gas emissions by up to 94%, making them a critical component of the fight
against climate change.

However, traditional biofuels have not been without challenges. While they do contain
fewer carbon emissions than fossil fuels, the oxygen molecules in biofuels typically lead to
inefficient combustion. As a result, biofuels have only been able to deliver about 90% of the
energy efficiency of diesel fuels. Large amounts of raw materials are required to create
diesel-equivalent biofuels, which in turn pushes the cost of production to more than double that
of conventional fossil fuels. This immense variability in cost has hindered the widespread

adoption of biofuels as a viable alternative to fossil fuels.



The new study, led by a team of scientists from King’s College London and the
Biorenewables National Laboratory in Brazil, focused on improving the biofuel production
process to overcome these efficiency barriers. Instead of relying on the typical methods of
transforming fatty acids in vegetable oils into biofuels, the team used a modified enzyme called
P450 decarboxylase. This enzyme breaks down fatty acids into alkenes, key building blocks of
fuels like petrol and diesel. Turning fatty acids into alkenes is critical, as alkenes are more
energy-dense and suitable for combustion than fatty acids.

One of the key challenges in this process is that enzymes like P450 decarboxylase
generally require water to function correctly. However, when used in an aqueous environment,
these enzymes produce a low yield of alkenes. To overcome this limitation, the researchers
modified the enzyme and placed it in a liquid salt environment. They also introduced ultraviolet
(UV) light to the reaction. The UV light activated the enzyme and helped break down the fatty
acids more effectively without the need for additional water or toxic chemicals such as hydrogen
peroxide. This innovative approach resulted in a far greater yield of alkenes, and crucially, it
achieved this result with far less energy input and fewer raw materials (King’s College London,
2025).

From a chemical perspective, modifying P450 decarboxylase represents a critical
advance in biofuel production. Typically, enzymes in this class work through a series of steps
involving electron transfers and the formation of unstable intermediate species. UV light in the
process adds an external energy source that can activate the enzyme, enabling it to overcome the
typically water-dependent reaction conditions. This leads to the production of a higher
concentration of alkenes, which are easier to refine into usable fuels like diesel and petrol. The

use of liquid salts, instead of water, is also noteworthy. Liquid salts, especially ionic liquids, are



effective in dissolving a range of organic compounds, including fatty acids. These solvents offer
advantages over traditional aqueous environments by facilitating more efficient enzymatic
reactions and preventing the hydrolysis of the fatty acids, which can lower the yield of alkenes.
The ability to achieve greater alkene production using less raw material significantly enhances
the sustainability of this biofuel process. It reduces the need for large-scale agricultural
production of biofuel crops, such as corn or soybeans, which are often associated with
deforestation and increased greenhouse gas emissions.

Moreover, replacing traditional catalysts like platinum with enzymes in this method
represents another significant environmental benefit. The extraction and processing of platinum
and other precious metals are resource-intensive and environmentally damaging, adding to
biofuel production’s overall cost and ecological footprint. The new method provides a more
sustainable and cost-effective alternative to current biofuel production technologies by relying on
an enzyme-based process and eliminating the need for platinum.

The implications of this new biofuel production method are profound. Using food waste,
particularly cooking oil, as a feedstock helps address two significant environmental challenges:
waste management and dependence on fossil fuels. Cooking oils, often discarded after frying,
could now serve as valuable resources for producing high-energy fuels. The ability to convert
leftover food waste into biofuels with such high efficiency could revolutionize the biofuel
industry and provide an alternative to more conventional agricultural methods that demand
significant land use and resources.

A reduction of raw material needs, lower energy inputs, and the absence of harmful
chemicals like hydrogen peroxide or platinum catalysts could drastically reduce biofuel

production’s overall carbon footprint. Converting used cooking oil to biodiesel and renewable



diesel could achieve high greenhouse reductions of 79 to 86% lower than petroleum diesel.
Comparatively, the most efficient biofuels tend to have emissions 74% lower than those of
petroleum diesel. By scaling up this process, it could become a critical tool in decarbonizing the
transportation sector and reducing reliance on fossil fuels.

This new method of biofuel production marks a monumental step forward in the quest for
sustainable energy solutions. By using modified enzymes to convert cooking oil into high-energy
alkenes with unprecedented efficiency, researchers have not only made biofuels more
competitive with fossil fuels but also advanced the field of renewable energy. This technology
could pave the way for cleaner, more efficient biofuels, enabling a future where waste is

transformed into valuable energy resources.
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