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BASICS

Biofuels that have similar properties to and can be used for the same purposes as petroleum distillate
fuels include biodiesel, renewable diesel, renewable jet/aviation fuel, and renewable heating oil. Along
with fuel ethanol, they qualify for the U.S. Renewable Fuel Standard (RFS) Program and may also
qualify for state government fuel standards and programs 2.

Biodiesel is one of the first biofuels

Rudolf Diesel, the inventor of the diesel engine in 1897, experimented with using vegetable oil as fuel in
his engines. The fuel made from vegetable oils and animal fats that we call biodiesel today is named
after him because it is mostly used in diesel engines (as is petroleum diesel fuel). Biodiesel meets the
American Society for Testing and Materials (ASTM) specification D6751 = and is approved for blending
with petroleum diesel/distillate.

Biodiesel is produced by transesterificationz of vegetable oils and animal fats. Vegetable oils (mainly
soybean oil) are the main feedstocks for U.S. biodiesel production. Other major U.S. biodiesel
feedstocks include animal fats from meat processing plants and used (recycled) cooking oil and yellow
grease from restaurants. Rapeseed oil, sunflower oil, and palm oil are major feedstocks for biodiesel
production in other countries. Algae are potential sources for biofuels. Algae contain pockets of fat that
help keep them afloat that can be collected and processed into biofuels. The feedstocks used for
biodiesel production can affect the physical properties and uses of biodiesel.
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Data source: U.S. Energy Information Administration (EIA), Monti
. Biofuels Capacity and Feedstocks Update, December 2023
| Note: Excludes feedstocks for ethanol production.

Renewable diesel and other biofuels

Renewable diesel and other (non-fuel ethanol) biofuels and biointermediates can be produced from
nearly any biomass feedstock, including those used for biodiesel production, through a variety of
processes, such as:

¢ Hydrotreating

» Gasification

e Pyrolysis

¢ Other biochemical and thermochemical technologies

Renewable diesel is similar to biodiesel but with important differences. Renewable diesel is a
hydrocarbon that is chemically equivalent to petroleum diesel and can be:

o Used as a drop-in biofuel
o Transported in petroleum pipelines
¢ Sold at retail stations with or without blending with petroleum diesel

Renewable diesel production uses a hydrogenation process rather than the esterification process used

to produce biodiesel. Because renewable diesel is a drop-in fuel, it meets ASTM D975 specification for
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petroleum diesel and can be seamlessly blended, transported, and even co-processed with petroleum
diesel.

Most renewable diesel is hydrogenation-derived renewable diesel (HDRD) or hydroprocessed esters and
fatty acids (HEFA) produced by hydrogenation of triglycerides, a similar process used for desulfurizing
petroleum diesel. So, existing petroleum refineries can be converted to renewable diesel production with
only modest changes. However, hydrotreating renewable feedstocks requires significantly more
hydrogen than desulfurizing diesel, and the source of the hydrogen could affect whether or not the
renewable diesel can meet national or state standards for biofuels. Other methods can be used for
renewable diesel production, such as gasification and pyrolysis. Renewable heating oil is similar to
renewable diesel fuel but meets ASTM D396 = for fuel oils.

Renewable jet fuel may be called sustainable aviation fuel (SAF), alternative jet fuel (AJF), or biojet
depending on the context or fuel standard under which it is used. Renewable jet fuel meets ASTM
D7566, which allows up to a 50-50 blend of biomass-derived blending components and petroleum jet
fuel. Other non-fuel ethanol biofuels include renewable naphtha, renewable gasoline, renewable
propane (a by-product of renewable diesel and SAF production), and other emerging biofuels. Another
aviation biofuel that is being tested for use is alcohol-to-jet (ATJ) (or ethanol-to-jet [ETJ]).

Last updated: February 26, 2024.

https://www.eia.gov/energyexplained/biofuels/biodiesel-rd-other-basics.php 3/3





