
The most common type of diesel for many decades has been 
petroleum diesel which is typically used to move trains, delivery 
trucks, buses and farm equipment. Along with this, petroleum 
diesel can even be used for many utilities inside homes, 
hospitals and office buildings. Everyday 28 million barrels of 
petroleum diesel are produced worldwide, which is roughly 2 
billion metric tons of diesel produced yearly. Still to this day 
90%-92% of all diesels used annually is petroleum diesel.[1] To 
form petroleum diesel you first start by heating raw crude oil 
in a distillation tower and separating the components based 
on their boilings points. From this process we see that roughly 
a 42-gallon barrel of crude oil yields about 11 to 13 gallons of 
diesel that can then be sold and used in different areas. Once 
the crude oil is separated into components that will work to 
produce petroleum diesel, these parts will then move to cracking 
and processing, before finally heading to hydrotreating. This is 
when raw diesel is treated for impurities like sulfur and nitrogen 
to lower the damage that diesel will cause to the environment.
[2] This last step is mainly due to the Environmental Protection 
Agency publishing new laws and regulations regarding how 
much pollution can come from petroleum diesel to reduce the 
level of pollution in the atmosphere.[3]  

Though there are downsides, petroleum diesel is popular for 
many reasons. There are several aspects to the manufacturing 
of petroleum diesel that have led to its popularity. One reason 
being is that it has a higher cold weather efficiency due to a 
much lower freezing point than any other diesel on the market 
right now. Another perk is that due to the less expensive 
equipment required to make petroleum diesel it is much cheaper 

than alternatives. Along with this crude oil is very abundant in 
places throughout the world making the cost much lower in the 
short term to fuel up with petroleum diesel. Along with cost there 
is, on average, more energy per volume with petroleum diesel 
which means that a tank of petroleum diesel might actually last 
longer than a tank filled with other types of diesel.[4]  

Overall, petroleum diesel still brings up a lot of issues due to 
the high rates of pollution per gallon of diesel, which has been 
shown to be as bad as 22.38 pounds of carbon dioxide could be 
released with every gallon of diesel being used, and when about 
2 billion metric tons of diesel is produced yearly, this grows into 
a big issue very fast.[5] Another issue that arises is that crude oil 
is not a renewable resource, so once it is all used up there will 
be no way to make more, which is why it is so important to find 
alternatives soon. Along with this, crude oil can only be farmed in 
certain parts of the world. When political discourse happens, or if 
natural disasters for example take place, then the price of diesel 
will grow a lot over a short time due to the lack of resources. 
The last big reason that people are looking to turn away from 
petroleum diesel is the fact that it is much harder on equipment 
than many alternatives, which can lead to costly repairs down 
the line and having to change equipment much more frequently 
than with other diesels. Therefore, there are many perks to the 
use of petroleum, but some people think that the risk to the 
environment is too great to still be knowingly putting this much 
population in the air when there are other alternatives. 

Renewable diesel is one of the most popular alternatives 
to petroleum diesel. Renewable diesel is created from fats, 
common oils, and greases. The most common path to the 

creation of renewable diesel is hydrotreating, which is when 
feedstock oils react with hydrogen under high temperatures with 
the use of a catalyst to create fuel.[6] Although hydrotreating 
is the most common way to make renewable diesel, it is not 
the only way. Other paths include biological sugar upgrading, 
which is the deconstruction of feedstock through biochemicals 
and gasification. This is a process where feedstock is thermally 
converted to syngas, a combustible fuel mixture, and then 
catalytically converted to working fuels and hydrothermal 
processing, which uses high pressures and moderate 
temperatures to decompose the feed stock into working 
hydrocarbon fuels. These are just a few of the many ways that 
scientists are now able to create renewable diesel without 
the harmful emissions that someone might see from typical 
petroleum diesels.[7]  

While the process of making renewable diesel has been 
well researched throughout the years, there are still many 
downsides to making renewable diesel. One big challenge in the 
manufacturing of renewable diesel is that harmful byproducts 
form, which lead to companies facing problems with disposal. 
The cost of the materials and the process to make renewable 
diesel is more expensive, which raises another issue. That being 
said, once it does reach the pump it is much cheaper in many 
countries. Many trucks that typically use renewable diesel have 
reported a $0.23 per mile savings, but this is only in states or 
countries that have strong environmental laws that incentivize 
citizens to use these more environmental consensus choices. 
These subsidies can range from $0.20 to $1.00 tax credit per 
gallon of renewable diesel used, which can add up quickly 
at the pump. However in states that do not have these laws, 
renewable diesel is much more expensive than typical diesel.[8] 
It is also very hard to find a place to make renewable diesel that 
has enough water for the whole process, which leads sceptics 
to wonder if this process uses too much clean water to begin 
with.[9] Along with this, renewable diesel has a much lower 
energy efficiency then petroleum diesel leading most people to 
not choose it at the pump. Meaning that it extracts energy at a 
much slower rate which leads to less miles per gallon on a truck. 
That being said, renewable diesel still has many advantages 
over alternatives. One of the biggest perks is that it lowers the 
operating costs in a vehicle’s lifetime because it is easier on the 
machines than other diesels. Renewable diesel also reduces 
soot by up to 30% and carbon emissions by up to 70%. It can 
also be used to reduce scope 1 emissions by up to 100% leading 
to near zero carbon emissions with the use of renewable diesel 
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compared to petroleum diesel.[10] All in all there are advantages 
and disadvantages to renewable diesels which is why it is only 
one of the most popular diesels at this time.

Biodiesel, a diesel produced from vegetable oils, old grease, used 
cooking oils and animal fat, has also become popular. The first 
step when making any biodiesel is to filter and heat the oil or fat 
to remove any water or other impurities that might contaminate 
the batch. The main way to make biodiesel is through a process 
called transesterification which is when a hundred pounds of 
grease or oil combine with ten pounds of a short-chain alcohol, 
usually methanol, in the presence of a catalyst to form a hundred 
pounds of biodiesel and ten pounds of the coproduct, glycerin.
[11]  Glycerin can then be sold to cosmetic companies who will 
use it for many household beauty products or soaps. After this 
process, the oil is then cleaned again to remove any leftover 
material that might be harmful to trucks or machines later down 
the line. It is then shipped off, like any other diesel, to various 
fueling stations throughout the world. 

Making biodiesel is a somewhat simple process, however 
this process requires much higher amounts of feedstock 
and expensive processing equipment than typical petroleum 
diesel. Along with cost, there is also limited availability due to 
specialized storage and transportation needs because of the 
different chemical makeup compared to petroleum diesel. 
Meaning that since biodiesel has a much higher freezing point it 
needs to be transported very differently to avoid crystallization. 
Another big issue is that while biodiesel can decrease carbon 
emissions by up to 95% it also leads to higher levels of nitrous 
oxide, a greenhouse gas which damages the ozone layer over 
time.[12] Another issue that arises from the use of biodiesel 
is that it leads to clogs in machines, mainly in fuel filters, fuel 
injectors, and storage tanks, which can cause costly repairs 
that will damage the machine’s efficiency in the long run. 
Along with this, biodiesel has a much higher “cloud point”, 
which means it forms crystallized portions at much lower 
temperatures than petroleum diesel. This leads to biodiesel 
gelling into clumps in colder temperatures, which leads to very 
poor cold weather efficiency and reduced energy efficiency in all 
weather. In conclusion, there are many disadvantages to using  
biodiesel but there are still advantages too. One such positive 
is if there was ever a spill or accident which caused diesel to 
run off, biodiesel does not cause run off that could damage 
surrounding ecosystems in the long run. This is due to the fact 
it is biodegradable and made from nontoxic materials. Similarly 
to renewable diesel, biodiesel helps engines run much smoother 

due to the less harsh materials used to make the diesel 
compared to petroleum diesel. This is because it causes fewer 
engine deposits and enhances lubrication inside the engines. 
Along with this, the process to make biodiesel helps countries  
to remain independent on foreign oil because of that this diesel 
can be made from many common materials found throughout 
most countries. 

In summary, there are perks and downsides to any diesel that 
someone decides to use. Biodiesel burns much cleaner and 
more completely, has a higher cetane range, which is a chemical 
compound that determines how easily a type of diesel will ignite 
under high pressure. Along with this. biodiesel is non-toxic and 
biodegradable, but the cost is much higher than petroleum 
diesel and has lower energy levels which leads some people to 
turn away from this cleaner option. Renewable diesel, just like 
biodiesel, is much cleaner to use than typical petroleum diesel, 
but the cost is the main turn away when considering this as an 
alternate fuel source. With this being said, most people would 
agree that typical petroleum diesel is not the wave of the future 
due to the high levels of greenhouse gasses it exerts a long with 
the fact that as a fossil fuel once the world uses up the last of 
the crude oil no more petroleum diesel can be made which is 
pushing scientist to come up with alternates like biodiesel and 
renewable diesel. While there certainly still needs to be some 
advancements in alternate diesels to reduce the cost, most 
would agree that the advantages outweigh the cost with cleaner 
energy, more availability in resources and engine longevity. 
Along with this, the market growth for alternative diesels will be 
much higher for biodiesel and renewable diesels because not 
many people have explored this industry yet. Along with this, 
most vehicles are already running on some level of biodiesel and 
petroleum blend which will make it that much easier to transition 
fully when the time comes. All in all, the use of biodiesel and 
renewable diesel will help extend fuel supplies while cleaning 
the air and help maintain the longevity of machines compared to 
petroleum diesel.
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