
Distillation — 
How you can benefit from the future of biodiesel 



The next frontier in biodiesel.
The future of biodiesel production is actually rooted in a process that has been known for 
centuries. Scholars even say Aristotle wrote about it more than 2,300 years ago. 

Distillation — a method for purifying liquids by a 

process of evaporation and condensation. 

Now, as the biodiesel industry continues to advance, 

distillation is viewed as the next frontier in biodiesel 

because of the many benefits it offers. That means it’s 

time for people in the fuel and transportation industries 

to familiarize themselves with distillation.



Distilled biodiesel made from inedible 

feedstocks has a lower carbon intensity 

(CI) score than undistilled biodiesel 

made from edible vegetable oils. That’s 

a big deal in light of the growing trend 

of sustainability and with the adoption 

of air-quality regulations.

Distilled biodiesel is the purest type 

of biodiesel. A purer biodiesel means 

there are fewer minor components. 

Fewer minor components means 

less effort is required to fully mix the 

biodiesel molecules and the petroleum 

diesel molecules. 

It eases price and  

supply issues. 
It’s easier to blend.

So, why use distillation to produce biodiesel? 

It provides superior cold 

weather performance.

It offers lower carbon 

intensity scores.

Distillation is excellent at removing 

minor components (such as steryl 

glucosides, which are naturally present 

in vegetable oils) that can contribute 

to fuel filter plugging. This means that 

even at a higher cloud point distilled 

biodiesel can outperform undistilled 

low cloud biodiesel in cold weather.

More effective removal of undesirable 

minor components allows for the 

production of high-quality biodiesel 

from a variety of feedstocks, making 

the industry less susceptible to 

price and supply fluctuations in the 

commodity markets.



How does distillation work?
Distillation is the most effective way to purify a liquid mixture of 

molecules such as biodiesel, which is a solution of methyl esters and 

various minor components. 

In petroleum refining, crude oil is heated to cause sets of molecules of 

different sizes to evaporate out of the liquid oil. These “cuts” leave the 

crude oil according to their boiling points and are then recondensed 

sequentially to produce the different liquid petroleum products: first 

propane, then gasoline, then diesel, then the heavier fuel oils. Asphalt 

is the remaining material that is not distilled and remains behind as a 

heavy liquid.

In biodiesel distillation, unrefined methyl esters enter the distillation 

process where they are evaporated and then recondensed to create a 

purified biodiesel product, leaving behind a distillation bottoms product 

that is similar in concept – but superior in cleanliness and quality – to 

heavy petroleum fuel oils. The minor components that have the potential 

to contribute to fuel filter plugging remain in the distillation bottoms.

Distillation Process

Start with unrefined 
methyl esters. 

Add heat and vacuum 
until the methyl 
esters evaporate. 

Recondense the 
vaporized methyl 
esters to produce 
purified biodiesel, 
leaving minor 
components in the 
distillation bottoms.
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How does that differ from other ways  
biodiesel is purified?
The most common traditional method for biodiesel purification 

is known as cold filtration. To give an example, REG has a 

patented cold filtration process in which unrefined methyl esters 

(that is, methyl esters not yet purified) are chilled. A filter aid is 

added, and between that and the chilling process, a majority 

of the minor components are removed. The result is a finished 

biodiesel with cold weather properties superior to a product 

that has not gone through this process. 

Cold-filtered biodiesel produced under high standards is a 

great product. It’s just that distilled biodiesel has some added 

benefits. Also, not all producers have rigorous cold filtration 

processes in place, and in those instances a distilled product 

has clear advantages. 

Cold Filtration Process

Start with unrefined 
methyl esters. 

Remove minor 
components by 
chilling methyl esters 
in the presence of 
a filter aid. 

This results in 
biodiesel with cold 
weather properties 
superior to a 
product that hasn’t 
been cold filtrated. 
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People are often told that the only indicator of how biodiesel will 

perform in cold weather is cloud point. However, distillation turns that 

belief on its head. 

Because vegetable oil biodiesel typically has a low cloud point, many 

consider it the gold standard for cold weather performance. But distilled 

biodiesel can perform the same as or better than vegetable oil methyl 

esters even at a higher cloud point. 

Looking past cloud point for better performance.

Distillation allows you to use higher biodiesel 
blends later in the season in cold weather regions. 

Distilled fuels can increase performance.

That could ease logistical challenges that come with switching fuels, including those 

involving infrastructure and fuel supply contracts. For example, some operations will 

change suppliers when transitioning to a lower cloud point biodiesel in the winter. 

Running higher blends of biodiesel also can be beneficial when financial conditions 

favor biodiesel.

Animal fats usually have higher cetane numbers than vegetable oils, but they also 

have higher cloud points. With the feedstock flexibility offered by distillation, a 

skilled producer can make a quality product regardless of the feedstock. The result  

is a biodiesel made from feedstock with a higher cetane number, which translates 

into a shorter ignition time and a boost in performance — even in cold temperatures. 



Thoroughly tested for cold weather performance.
These cold weather capabilities are also evident in what is known 

as the Cold Soak Filter Blocking Tendency test, or CSFBT. This 

test, which more and more fuel purchasers are incorporating into 

their specifications, predicts the impact of minor components 

that can plug filters in cold weather. 

A fraction of a point can be significant in the CSFBT test. As 

an example, the Canadian General Standards Board (CGSB) — 

similar to the U.S.’s ASTM — requires the CSFBT test for all fuel 

sold in Canada. It sets a maximum filter blocking tendency score 

of 1.8. Many Canadian customers use 1.6 in their own biodiesel 

specifications, and undistilled vegetable oil biodiesel can be 

nearly twice that.

Lowest Possible
CSFBT Score

1.O

REG-9000/ 
5D Biodiesel

<1.4

Undistilled Low 
Cloud Biodiesel

1.6–3.0

The lower the CSFBT score, the better. The lowest 

possible score is 1.0. Here’s how distilled biodiesel 

compares with an undistilled low cloud biodiesel:



Distilled biodiesel can help you achieve 
LCFS and sustainability goals.
The sustainability movement is growing across the world and has 

become a priority for many corporations, government agencies 

and the general public. As fleets and individual drivers seek more 

environmentally friendly options, fuel suppliers and retailers will 

need to take into account carbon intensity (CI) scores in the 

products they offer.

With distilled biodiesel, you get cold weather benefits plus lower 

carbon intensity. The key with distilled biodiesel is feedstock 

flexibility. Every feedstock has its own CI score. A biodiesel 

producer can select a feedstock with a lower CI score than, say, 

a vegetable oil, and still create a high-quality end product with a 

favorable cloud point. 

Carbon intensity — the measure of carbon emitted per unit of energy 

consumed. CI has become a standard for the environmental impact of a fuel.



Carbon intensity is part of many biofuel conversations among West Coast 

fuel jobbers and retailers. California, Oregon and the Canadian province 

of British Columbia all have versions of what is known as a low carbon 

fuel standard (LCFS) that requires the reduction of carbon intensity in 

transportation fuel. 

In California, which is in many ways the leader of the low carbon 

movement, distilled biodiesel is becoming even more important. Under 

the carbon intensity (CI) scores established by the California Air Resources 

Board, feedstocks such as used cooking oil, inedible corn oil and animal fat 

have lower CI scores.

Used cooking oil and animal fat have higher cloud points than vegetable 

oils. Even though California is a warm weather state, cold weather 

performance is still important for some buyers. So West Coast fuel buyers 

may feel pressured to decide whether cloud point or CI score is more 

important. With distilled biodiesel you get both a low CI score and a 

biodiesel product that works year-round—plus higher cetane that can be 

obtained with lower cloud point biodiesel. 

Why distilled biodiesel is important out West. 

People outside the West should get to know sustainability policies too. 

California tends to be a trendsetter in environmental rules, so there’s a 

good chance California’s policy could inspire other states.



We’re going to return to those minor components one more time. 

By doing a more thorough job of removing them than traditional 

methods, distillation results in a purer form of biodiesel. That’s  

good in and of itself, but it’s not the only benefit. A purer fuel  

also blends more easily with petroleum diesel because there are 

fewer minor components. Fewer minor components means less 

effort is required to fully mix the biodiesel molecules with the 

petroleum diesel molecules. It also means there is less potential for  

filter-plugging issues. 

Purer fuel that blends better. 



Making a great product even better.

1 Superior cold weather performance.  

2 Lower carbon intensity scores. 

3 Feedstock flexibility. 

4 A purer product that blends better. 

Under a skilled producer, biodiesel that goes 

through the cold filtration process is a great 

product. But who doesn’t want something that’s 

already great to be even better? That’s what 

distillation does. Here are the benefits to you:

Want more industry insights from REG? 

Email Patrick.McCormick@regi.com to sign up for  
the Off the Rack newsletter. 
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