
 

 

Overview –Advanced Biofuel for Diesel Engines  

Rudolf Diesel, the inventor of the diesel engine, once said, “The use of vegetable oils as engine 

fuels may seem insignificant today. But such oils may become in the course of time as important as 

the petroleum and coal tar products of the present time.” 

The “course of time” that Herr Diesel referred to has arrived – biofuels are here. 

Advanced biofuel, such as the vegetable oil that Rudolf Diesel spoke of with such foresight, is 

increasingly well-positioned to displace a significant portion of the petroleum-based fuel market. 

Advanced biofuel burns cleaner and enables better vehicle performance than petroleum diesel –

reducing climate changing emissions. Because it is typically non-toxic and biodegradable, advanced 

biofuel can be transported more safely and cost-effectively than diesel. And because it is 

domestically produced, advanced biofuel provides energy security and a local stable fuel 

infrastructure. 

While advanced biofuel is not a silver bullet solution for all of our energy needs, it can significantly 

decrease the amount of petroleum currently being burned by vehicles. It is estimated that 

advanced biofuel can eventually meet 10 to 20 percent of US transportation energy requirements.
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Overview of Biofuel Types 

Advanced biofuels which are on the market today is chemically-processed fuel like biodiesel. Fuels 

that are highlighted in blue are compatible with the Optimus Vector System. 
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Future feed-stocks for other advanced biofuels are shown in the chart below. 

 

 

Defining Advanced Biofuel 

Treated/Processed Fuels 

By definition, biodiesel is treated virgin or recycled oil that is further refined through a chemical 

reaction called trans-esterification
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. During this process, vegetable oils or animal fats are broken 

down into molecules of biodiesel, the main product, and glycerin, a byproduct that is used in soap 

production. 

Biodiesel is most commonly available at commercial fuel pumps in B2, B5, and B20 blends which 

can typically be used without a bi-fuel system. Greater concentrations of biodiesel (i.e. B100) are 

available from wholesale fuel suppliers and require the usage of a bi-fuel system. Note that B100 is 

typically more expensive than other treated virgin and recycled oils due to the extra processing. 

However, if a fleet is using a biodiesel blend and is currently comfortable with their supplier and 

fuel, Optimus suggests they increase to a B100 fuel for better emissions performance. 

Ethanol is sometimes called a biofuel. However, in the context of the Optimus biofuel conversion 

system, ethanol is not compatible with diesel engines. 

Commercialization and Availability of Biofuel 

There are several companies currently working in the advanced biofuel industry to commercialize 

biodiesel. According to EPA data, the biodiesel industry produced nearly 1.8 billion gallons in 

2013
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. However, due to limited industry standards thus far, each company has its own method 

                                                           
2
 http://www.biodiesel.org/what-is-biodiesel/biodiesel-basics 

3
 http://biodiesel.org/production/production-statistics 

Future 
Feedstocks

Virgin Oils

Algae

Chinese 
Tallow

Reused 
Oils

Wastewater Oils

Oils from Recycled 
Plastic



 

using different biofuel sources. When engine and engine conversion companies such as Optimus 

seek EPA approvals for their products, the EPA tests are done with specific fuels from specific 

vendors. That said, Optimus is unique by testing its conversion fuel systems with a variety of fuel 

vendors’ products to give our customers choice and purchasing power.  

Using Advanced Biofuels 

The use of biodiesel can be used in nearly all diesel applications, including on-road and off-road 

vehicles, marine vessels, generators, and home heating. It can be an attractive option because of 

the dramatically reduced price of fuel, less intensive production process compared with other fuels, 

and the decrease in harmful emissions as opposed to traditional petroleum products. 

At room temperature, biodiesel tends to have a higher viscosity than both traditional diesel and 

biodiesel blends, so it must be heated to reduce its thickness. When heated to approximately 

160° F (71° C) with a biofuel conversion system, biodiesel is able to flow through the fuel system of 

a diesel engine and produce a similar injector spray pattern to that of traditional diesel, enabling 

efficient combustion and a clean burn. Optimus Technologies’ Vector System is a rugged, high 

performance system that enables medium- and heavy-duty trucks to use biodiesel. 

 

 


