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Wake up America!  The oil companies would have consumers believing that there is an unlimited supply of petroleum.  However, fossil fuels, a source of energy, are not able to be replenished.  Fossil fuel supplies will be completely used up within the next few centuries (Fossil Fuels, n.d.).  In the United States, oil is primarily used for transportation—roughly two-thirds of all oil use.  So developing an alternative means of powering cars, trucks, and buses would go a long way towards weaning consumers, off of oil (UNH Biodiesel Group, 2004).  It is a known fact that it costs pennies on the dollar to produce diesel fuel from oil.  However, the current market is charging the consumer more for diesel fuel than blended gasoline.  Oil prices have increased over the last four years from $35 per barrel in 2005 to over $100 per barrel in early 2008 (DOE-EIA, 2008). The impact of sharply higher oil prices continues to ripple through the economy as businesses and consumers deal with higher prices (AFPC, 2008).  
Although the price of the barrel of oil has decreased in the past year, the price of fuel is still high. The oil companies have controlled the energy market for many years and have attempted to keep down the research on alternative fuels.  The need for viable alternative fuels is great.  It is time for oil companies to realize that the need for alternative fuels is NOW.  


The dilemma facing consumers is to rely on the current blends of gasoline and diesel fuel that the oil companies say will remain the chief energy source for a long time. The impact of higher oil prices increase the cost of basic needs, the food eaten, transportation costs, and that cost is passed on to everyone.  In order to release the stranglehold the oil companies have on the consumer, research on biofuels, and the funding of the research needs to be increased.
The largest oil company, Exxon Mobil, is certain that the fossil fuels; oil, natural gas, and coal, will remain the world’s dominant energy sources for decades to come (Colvin, 2007).  A report from the U.S. Climate Change Science Program cites three of the models for climate change analysis: Massachusetts Institute of Technology, another developed jointly the Pacific Northwest National Laboratory and the University of Maryland, and a third created by Stanford University and the Electric Power Research Institute.  The studies do not agree on everything but they do agree on this: fossil fuels will remain the planet’s No. 1 energy source through the 21st century, supplying 70 percent to 80 percent of the total by 2100, vs. about 90 percent today (Colvin, 2007).  
Dismissed as a useless byproduct of crude oil production until the second half of the 20th century, natural gas now provides 23 percent of all energy consumed in the world (Chevron, 2009).  Although natural gas is cleaner than the blended gasoline and diesel fuel, it is still a fossil fuel and, therefore, is NOT a renewable fuel.  The need for a renewable fuel is paramount to the independence from relying on foreign oil. 
The impact of higher oil prices increase the cost of basic needs, the food eaten, transportation costs, and that cost is being passed on to the consumers.  The price of diesel fuel is higher than the blended gasoline that contains ethanol; therefore, the price increase is passed on to the people.  The trucking industry is only partly responsible for the price increase in the food supplies.  Everything that people eat, drink, wear, and use is trucked in to big warehouses, than distributed to various stores, all by truck.  

There is a feud going on between two groups; the Food Before Fuel and the Growth Energy.  According to FBF, the nation’s renewable fuels standard is in need of reform as it relates to the corn-based ethanol that has been subsidized by the government for the past 30 years.  GE traded charges by saying that Grocery Manufacturers Association members should reduce the food prices or admit that food prices are closely linked to ethanol and corn prices.  A member of the GE contends that food prices are not strongly linked to ethanol which is our best renewable fuel.  It is home grown, affordable and it provides employment (Biofuels Digest, 2008, November 19).  

While the corn market fell last September from $7.85 to $3.65, and the ethanol market fell from $2.70 to $1.65, it did not reflect on lower food prices, in fact food prices increased because of the fuel prices, biofuels contributed 10-15 percent of the price increase, not biofuel production (Biofuels Digest, 2008, November 20) (Biofuels Digest, 2009, April 10).
Natural gas, a fossil fuel, is also the major input in producing nitrogen fertilizer (AFPC, 2008).  Rising oil prices are making agriculture more expensive, but the steep rise in profits by companies producing fertilizers and pesticides contradict any claims that the crisis can be blamed mainly on oil reduction (Biofuel Watch, 2008).

Recent reports indicate food prices have risen more in the past few months than at any time in decades, prompting the usual complainers about U.S. farm programs to point fingers at current high commodity prices, ethanol production and their favorite target, farm subsidies, as primary contributors to more expensive groceries.  Those factors may play roles, but mostly as supporting cast.  The scene-stealers are unprecedented high energy costs, labor hikes and worldwide demand for food (Smith, 2008).

Finally, in order to release the stranglehold the oil companies have on the consumer, research on biofuels and the funding of research need to be increased and directed toward biofuels due to the need for an alternative to the diesel fuel and the blended gasoline.    

Present research on biofuels (biomass) include: biogas, bioalcohol, biodiesel, and biobutanol.  Biomass produces biofuels for transportation.  There are two broad categories of biofuels based on the feedstock and the procedure used to make the end product.  The first-generation have two ways of producing biofuels.  One way is fermenting either a starch-based food product, for example corn kernels, or a sugar-based food product, for example sugar cane, into ethanol.  Another way is taking vegetable oils, such as soy, palm, and rapeseed, and processing them into a nonpetroleum-based diesel fuel.  Second generation biofuels, made from nonfood sources, hold significant promise as a low-carbon, renewable transportation fuel that can complement traditional petroleum-based fuels in meeting future energy needs. While using cellulosic biomass as a source of new transportation fuels has obvious advantages; these materials have different chemical structural bonds than food-based crops and are difficult to break down, especially on a large scale (Chevron, 2009).

A new enzyme has been discovered which teaches yeast cells to ferment xylose, an unused waste sugar, into cellulosic ethanol.  Currently only parts of the plants are used in producing bioethanol, such as glucose, sucrose or starch.  However, this technology is in competition with food and feed production.  A more efficient way has been found to convert most of the plants energy into biofuel (Goethe University Frankfurt, 2009).  
Another biofuel that is being researched is fuel cells.  Fuel cells are self-contained; power-generation devices that can convert hydrogen directly into electricity that can power an electric car.  Hydrogen fuel cells produce fewer greenhouse gases than burning fossil fuels.  However, hydrogen is not found freely in nature; it must be extracted from other substances (Chevron, 2009).  
A downside of fuel cells is that they have a capital cost in the thousands of dollars per kilowatt of capacity, and the round-trip efficiency through the electrolyzer to the fuel cell and then back into current is less than 50 percent—meaning that for every two kilowatt-hours put in the bank, only one comes back out again (Wald, 2009).  Commercial possibility for fuel cells won’t be in the picture anytime soon; more research is needed before they will be available for the consumer.  
While the so-called “hydrogen economy” receives a lot of attention in the media, there are several very serious problems with using hydrogen as an automotive fuel.  For automobiles, the best alternative at present is clearly biodiesel, a fuel that can be used in existing diesel engines with no changes, and is made from vegetable oils or animal fats rather than petroleum (UNH Biodiesel Group, 2004)
The search for an alternative fuel to replace petroleum may have taken a big step forward with the finding of high-energy content oil in a humble alga.  Oil extracted from algae is produced in quantities up to 200 times greater than from traditional biofuel crops such as soy beans, according to the Arizona State University discoverers.  It is effectively carbon neutral since carbon dioxide absorbed during algae growth offsets any emissions when the oil is burnt to release energy.  The alga produces high-energy biofuel.  As well as replacing petroleum in transportation, the oil could also prove useful in producing plastics and personal care products (O’Driscoll, 2006).

Two of the businesses doing research and development of algae oil include Solix Biofuels Company, and Solazyme Inc.  A study undertaken by Life Cycle Associates, LLC concluded that full lifecycle greenhouse gas (GHG) emissions from field-to-wheels for Solazyme’s algal biofuel, Soladiesel, are 85 to 93 percent lower than standard petroleum based ultra-low sulfur diesel (ULSD).  The analysis also reveals that Solazyme’s advanced biofuels result in a significantly lower carbon path than any currently available first-generation biofuels (Solazyme, 2009). 
Arizona State University researchers are optimizing tiny, photosynthetic bacteria to produce a sustainable, high-yield fuel that can be used in conventional engines.  The bacteria is grown in transparent tubes that could be constructed virtually anywhere there is sufficient sunlight.  The American Southwest deserts are ideal for this purpose; the project is called Tubes in the Desert (ASU Biodesign Institute, 2009).
Bacteria-based biofuel offers the following benefits: Higher yield per acre; an estimated hundred-fold increase over current biofuels.  The reason: bacteria doubles in number and total weight every 24-48 hours—faster than any plant can grow.  Does not require land suitable for growing crops; tube “crops” can be placed anywhere there is sunlight; does not compete with food or commodity crops; requires less water than plant-based biofuels; does not need fertilizer, so eliminates soil depletion/contamination concerns.  It has a simpler genetic structure than plants, resulting in more fuel and less waste; allows less costly processing and is carbon neutral.  Like a plant, the bacteria uses carbon dioxide for growth; can be located in urban as well as rural areas, reducing transportation costs and associated environmental impact (ASU Biodesign Institute, 2009).
This phase of the project resulted in significant advances in new strains of photosynthetic bacteria with high-yield potential, and included the design and construction of a sophisticated photobioreactor system to optimize growth.  The photobioreactor has mathematical modeling tools applied for systems analysis and is the first step in exploring the industrial scale feasibility of this approach (ASU Biodesign Institute, 2009).  

The next phase will be to build a field-scale system located near a local power plant.  The location will provide a secure site and will enable engineering assessment of the photobioreactor system using flue gas and water recycled from the power plant for producing the bacterial biomass.  They anticipate the second phase to validate readiness for commercialization (ASU Biodesign Institute, 2009).
A study presented at the 237th National Meeting of the American Chemical Society reported development of the first economical, eco-friendly process to convert algae oil into biodiesel fuel—a discovery they predict could lead to U.S. independence from petroleum as a fuel.  The researchers say their innovative process is at least 40 percent cheaper than that of others now being used.  Supply will not be a problem because of the unlimited amount of algae growing in oceans, lakes, and rivers, throughout the world (American Chemical Society, 2009).
One benefit is that there is no wastewater produced to cause pollution from the “continuously flowing fixed-bed” method to create algae biodiesel.  The cost will be less than the conventional processes because a much smaller factory would be needed, there are no water disposal costs, and the process is faster.  A key advantage is the use of a solid catalyst, that can be used over and over, was developed instead of liquid catalysts being used by other scientists.  It also allows the continuously flowing production of biodiesel (American Chemical Society, 2009).

It is estimated that algae has an oil-per-acre production rate 100-300 times the amount of soybeans, and offers the highest yield feedstock for biodiesel and the most promising source for mass biodiesel production to replace transportation fuel in the United States.  A pilot program is being conducted for the process with a production capacity of nearly one million gallons of algae biodiesel per year.  It is possible that a company could produce up to 50 million gallons annually depending on the size of the machinery and the plant.  Mobile units can be set up to use the solid catalyst continuous flow method so smaller companies wouldn’t have to build plants and the military could use the process in the field (American Chemical Society, 2009). 
There are several problems, including the weak economy, that threaten to postpone alternative fuel investments in 2009 (Coons, 2008).  Solix Biofuels company has raised $10.5 million from the Southern Ute Indian Tribe, Valero Energy, and Infield Capital. Solix plans to grow algae in encased bioreactors (clear tubes) that let in sunlight (Greentech Media, 2008, November 11).

To make real change energy research is essential but not enough.  The crucial part of any serious plan is higher prices for fossil fuels, and with them there will be no lack of private investment.  President Obama wants to spend $15 billion a year for 10 years to develop alternative fuels and more efficient cars and trucks (USA Today, 2009).

In conclusion, with petroleum reserves dwindling, the search is on to replace gasoline with a cleaner, greener alternative.  Though much eco-talk has centered on ethanol from corn and biodiesel from soybeans, the biofuel that looks more likely to replace petroleum on a large scale comes from a most unlikely place; pond scum (algae).  Algae, like corn, soybeans, sugar cane and other crops, grow by absorbing carbon dioxide can be processed into fuel oil. However, algae yield 30 times more energy per acre than land crops, such as soybeans, according to U.S. Department of Energy.  Alga has a simple cellular structure, a lipid-rich composition and a rapid reproduction rate.  Many algae species can grow in saltwater and other harsh conditions—whereas soy and corn require land suitable for growing crops and fresh water that will be in short supply as the world’s population balloons (Hartman, 2008).  

The oil companies are certain that the current blends of gasoline and diesel fuel will remain the chief energy source for decades. Higher prices have an impact on the cost of producing our basic needs, the food we eat, the cost of transportation, and livestock feed.  Research on biofuels and research funding will need to be increased and directed toward biofuels to reduce the stranglehold that today’s market has on consumers.  

Shifting from petroleum fuels to domestically produced biofuels would create many jobs, improve our economy, reduce pollution enormously, and eliminate a key strategic concern for all countries--the dependence on foreign fuels (Briggs, 2005).
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