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Biodiesel Introduction 

In 2011 Rodolfo Rada took a very long road trip, from Alaska down to his homeland: Patagonia, Chile.  This was an impressive road trip by itself, but what made it more impressive was that Rodolfo was driving a car that ran entirely on used vegetable oil from fast food restaurants! Rodolfo used his trip as an opportunity to speak to people and showcase his car (named “Laura Reciclado”, or “Recycled Laura”) to show everyone how biodiesel technology worked.  In this project you will explore the idea of sustainable fuels such as biodiesel, synthesize it, and market it.  Is biodiesel better than competing fuels such as gasoline, diesel, and ethanol?
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Background Reading: Different Fuels
 
Gasoline
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 Drawbacks to gasoline:
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Diesel
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Is ethanol really more eco-friendly than gas?

In the energy industry, the need for change is no longer debatable. Beyond the danger of
complete dependence on foreign oil when both global poltics and gas prices are more volatile
than ever, the environmental impact of buring millions of gallons of fossil fusls faster than we
can say "greenhouse gases” is beginning to sink into the general consciousness. So what's
the answer? Some say it's hydrogen, which is a briliant alterative but ultimately raises
some complex questions about safety. Others point to natural resources like sunlight and
wind. Parts of the renewable-energy industry are pretty keen on sthanol, as well - how can
you argue with the wisdom of powering our cars with bountiful com?

Apparently, you can argue with it, and many people are. First, a quick primer on what ethanol
is and how it's made

Ethanol is grain alcohol. In the United States, it's usually made from corn. In Brazil, i's
most commonly made with sugarcane. Wheat, barley and potatoes are also sources of
ethanol
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Ethanol Controversy

In its current status as a low-percentage fuel additive, the benefits of ethanol are obvious. Since ethanol
contains a lot of oxygen in its chemical structure, it bums pretty cleanly. Added in small amounts (typically
one part ethanol, nine parts gasoline) to the gasoline that fuels our cars, it reduces greenhouse emissions like
carbon monoxide and nitrogen oxides. Argonne National Laboratory reports an approximate 10-ton (9.07-metric
ton) decrease in greenhouse-gas emissions resulting from the use of ethanol fuel in 2007 alone [source.
Biofuels Digest]. A 2006 study in Wisconsin showed 16 percent fewer high-ozone days since the 1994
introduction of 10-90 fuel [source: Ethanol].

The addition of ethanol to the fuel mix also reduces the amount of gasoline we consume when we drive, and
any car can run on this 10-90 ethanol mix (called E10). The 85-15 ethanol mix (called E85) that only fuels
special flexible fuel vehicles (FFVs) burs even more cleanly, further reducing the release of harmful gases into
the atmosphere that can cause air and water pollution, global warming and smog. But only a relative handful of
vehicles can run on this mix — one in 40 cars as of 2006 [source: Joyca]. It's not commonly stocked in gas
stations.

The problem with using ethanol as fuel in a large-scale way comes down to two primary, related issues:

« Theres not nearly as much energy in ethanol as there is in gasoline.

« Creating significant amounts of energy from food crops would deplete the amount of land available for
growing actual food for people to eat.
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The methods behind biodiesel synthesis have been known for quite a while. In
recent years, however, there has been significant interest in the production of
biodiesel from the waste oils of the food industry. Every year, fast food restaurants in
the U.S. produce over 3 billion gallons of used cooking oil. Since many gallons of
this used oil inevitably end up in landfills and sewers, the production of biodiesel
from waste oil has the potential to significantly reduce environmental impact.
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Biodiesel also creates lower sulfur emissions when it is bumed, which helps reduce acid rain. It also breaks down more
quickly in the environment, thus lessening the severity of an accidental spill compared with crude oil. Finally, unlike
fossil fuels such as gasoline, biodiesel does not cause an overall increase in the amount of CO; (a greenhouse gas) in the
atmosphere when the fuel is burned. Soybeans and other plants that produce oils for making biodiesel take up CO; from
the atmosphere as they grow. When oil is extracted from the mature plants and bumed, and the remainder of the plant
material decomposes, CO; is returned to the atmosphere. Thus there is a balance between the amount of CO, removed
from the atmosphere by growing plants and returned to the atmosphere by the same plants. No excess CO; is produced to
contribute to global climate change (wwiw.ott doe gov/biofuels/environment html).
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Chemists have created a substitute for diesel by chemically changing various fats and oils. By using a chemical technique
called transesterification. chemists can tum oils from various crops (most commonly canola and soy)into a viable diesel
substitute. One of the majoradvantages of using biodiesel instead of diesel is that biodiesel is derived from a renewable
resource. As mentioned before, diesel comes from crude oil, which takes millions of years to form. During the next few
million years, more underground pools of crude oil will be formed: however, it is consumed at a rate thatis drastically
faster than that at which itis forming. Most experts believe that at current production, crude oil will be economically
exhausted in the next 40 years (www wri.org/wri/dlimate/jm oil 003 html). Conversely, biodiesel is made from
renewable resources, namely, oils derived from farm crops, such as soybeans.
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Gasoline is a good fuel for many reasons
1) ltis a lightweight liquid.

2) It contains branched ¢

ins which are resistant to detonation.
3) The carbon chains are very long and complex allowing it to contain a large amount of energy per molecule.

4)ltis very cost effective to refine and transport.

5) It does not easily react or aid in the corrosion of metals, were fuels like methanol do.

6) Unlike ethanol it is a non-polar molecule and will not disolve paper, HDPE, cork, and ruberized materials (used
in gaskets etc)

7) ltis easier to ignite than kerosene or oil based fuels, but is far less flamable and less dangerous than
ethylacatate, dimethyl sther, hydrogen, methanol, disthyl ether, and similar volatile fuels.

8) It is relativly less toxic and less incapacitating compared to methanol, diethyl ether, and ethyl acetate.
9) It is can be produced from non food sources.

10) The tecnology to produce and use gasoline has been in place for over 100 years, where other fuels will take
years of research to perfect thier use.
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‘The buming of fossil fuels releases stored carbon. This carbon combines with oxygen in the air and creates
“fhis gas is not directly dangerous to life on Earth: plants need it to make energy to lve. Plants
‘machines on the planet that can process carbon dioxide. Plants inhale carbon dioxide and exhale
oxygen, which the animals breathe. Basically. the entrie planet is one. giant, constant mouth-to-stamen
resuscitation. This is a good thing.

However, humans are buring so much fossil fuels that the plants cannot breathe il the carbon dioxide in. In
addition, humans are cutting down massive amounts of forests every day. So. there is excess carbon dioxide in
the air and that amount is increasing everyday, everytime you drive your car. This excess carbon dioxide is
having effects on every ecosystem around the planet. The first thing it does is raise the gloabl temperatures by
trapping heat from the sun. It also gets into the oceans and raises there temperature which has many effects -
melting ice caps and glaciers, and effect weather currents because weather is largely determined by the ocean.
You may have noticed how hurricanes have become stronger every year, less snow falls in the winter, and longer
draughts in the summer. This is all due to buring fossil fuels

‘The weather changes and human activties. like buring fossil fuels and clear cutting forests, are kiling animals
and plants at a rate not seen in 65 million years. Let me say that again: plants and animals are going extinct at a
faster rate then when a meteor killed all the dinosaures. This is factual information. Every 20 miunutes a plant or
animal goes extinct. That's 25,000 organisms every year. The rate of extinction is increasing every year and at
this rate almost all life on the planet is expected to extinct by 2050. That's probably in your lfe time. You might
live to see the end of the world.
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The United States is the largest single consumer of fossil fuels in the world.
Each year the U.S. consumes approximately 125 billion gallons of gasoline and 60
billion gallons of diesel fuel, with our consumption growing every year. While the bulk
of gasoline is consumed in the automobile, the diesel engine is used for a wide
variety of transportation from trucks to boats to trains. Diesel fuel is also consumed
in the generation of electricity, including the diesel-electric train engine. This is the
result of the historical development of the diesel engine. The diesel engine was
invented in 1897 by Rudolf Diesel. Diesel carefully controlled the development of his
technology and so the gasoline engine developed more quickly into an efficient
engine, relegating the diesel engine to lower efficiency, large engine applications
including ships and boats, trucks, and the diesel-electric train engine.

Today diesel cars are considered to be an efficient alternative to gasoline
powered automobiles, getting better miles per gallon. As the Earth’s petroleum
resources continue to be reduced and as much of it is found in unstable parts of the
world, the need for a reasonably priced, more environmentally friendly alternative
increases. Biodiesel shows great promise as a readily available replacement for
petroleum diesel and can be synthesized on an individual level or on an industrial
scale.
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