[image: image1.png]* ¥

_ycaluary



Calvary Christian College – Year 12 Chemistry


[image: image8.png]



Chemistry

School:  
530


Year 12, Mid Semester 1, 2012
Subject:  
040


Instrument 1 - Extended Response Task
Panel:  
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Alternative Fuels For Transport
Keeping America competitive requires affordable energy. And here we have a serious problem: America is addicted to oil, which is often imported from unstable parts of the world. The best way to break this addiction is through technology. Since 2001, we have spent nearly $10 billion to develop cleaner, cheaper, and more reliable alternative energy sources -- and we are on the threshold of incredible advances. 
President George W. Bush, State of the Union Address, 2006.
Student Name:
_________________________________
Teacher:
Mrs Knuth
	Your Task:

	You are required to research a justified, significant question or hypothesis about alternate fuels for transport that is formulated by you (IP - conduct research task).  Your research will be non experimental and based in a thorough comparison and explanation (KCU - describe and explain, link and apply) of:

· the source of the energy that fuels contain,

· the complex concepts and processes associated with obtaining energy from fuels.

Your research will allow you to systematically analyse secondary data (IP use secondary data) to identify relationships between:

· fuels and the energy they reproduce,

· patterns, errors and anomalies in the data analysed.

Your research will enable you to: 

· analyse and evaluate(EC determine, analyse and evaluate) the complex scientific interrelationships between the structure of fuels and the energy that is produced by them.  

· critically evaluate the evidence presented, and make justified decisions or recommendations about the fuels that you have investigated (EC predict outcomes and justify conclusions).

Your research will be presented in a form that will make the meaning of it accessible to your chosen audience (EC communicate chemical information).



	Important information to address should include:

· Production of the alternative (chemical processes)

· Composition of fuel (including possible impurities that can damage engines)

· Energy density

· Combustion products

· Technical difficulties concerning production, storage and combustion

· Greenhouse gas impact

· Financial considerations

· A comparison matrix to be used as an aide for decision making

· A recommendation on the efficiency and possible applicability of your alternative, based on the data collected and the current world pressure on the reduction of greenhouse gas emissions.



	Task Guidelines

	Written Report

· Length 1000 - 1500 words
· This is to be written in an appropriate format with all decisions clearly supported with logical arguments.  Your report must focus on the chemistry involved in the analysis of given and researched data.  It must be appropriately referenced.

Annotated Bibliography



	Time Allowed

	· 5 weeks.  Research lesson will be provided in class time.  You will also be expected to work on this task in your own time.  You are provided with a research booklet as background reading.
· Task Sheet provided in Week 4
· Draft due:  Week 6 before exam block.  You will receive written feedback on your draft.  Should you fail to submit your final report by the due date, the draft will be marked.
· Final report due:  Week 8


Resources

Excerpt 1:  Alternative Transport Fuels
At present, about 80% of the world's demand for transportation fuels -- road, rail, air and sea -- are met by derivatives from the fossil fuel, petroleum. Petrol, one of the major derivatives of petroleum, is used throughout the world as a motor vehicle fuel.
Other petroleum derivatives including diesel and liquid petroleum gas can be used in motor vehicles as alternatives to petrol as can compressed natural gas, which often occurs in conjunction with petroleum deposits. Some alternatives are derived from non-fossil, or partly renewable, sources such as grain or other agricultural crops. However, these need fertilisers made from fossil fuels etc. and are not, therefore, totally renewable.
The major fossil fuel alternatives to petrol are:

· diesel 

· liquid petroleum gas (LPG) 

· compressed natural gas (CNG) 

· ethers -- methyl tertiary butyl ether (MTBE) produced from natural gas and butane 

· electricity from coal/oil/gas and 

· methanol produced from natural gas or coal, 
and the major non-fossil alternative fuels:

· ethanol 
· biodiesel
· hydrogen. 
Although about eight million vehicles worldwide currently run on blends containing alternative fuels, it is unlikely that any one of these fuels will achieve the worldwide usage of petrol in the foreseeable future, primarily because they are too expensive.
However the concerns about the impact of fossil fuels on the environment, is driving the quest for suitable alternatives.

Main Physical/Chemical Properties
	PROPERTY
	PETROL
	DIESEL
	METHANOL
	ETHANOL

	Formula
	C4 - C12
Hydrocarbons
	C12 -C19
Hydrocarbons
	CH3OH
	C2H5OH

	Composition (wgt %)
  Carbon
  Hydrogen
  Oxygen
	
85 - 88
12 - 15
negl.
	
85 - 88
12 - 15
negl.
	
37.5
12.5
50.0
	
52.2
13.1
34.7

	Stoichiometric  Air/Fuel Ratio
	14.5 to 1
	14.5 to 1
	6.5 to 1
	9 to 1

	Heat of combustion (Btu/lb)
	18,900
	18,500
	8,570
	11,500

	Heating Value (MJ/L)
	31.9
	35.6
	15.8
	21.2

	Boiling Temp. (oC)
	27 - 225
	185 - 380
	65
	78

	Research Octane Number (RON)
	91 - 97
	not appl.
	106 - 115
	105 - 121*

	Motor Octane Number (MON)
	82 - 88
	not appl.
	82 - 92
	90 - 95*

	Cetane Number
	not appl
	45 - 55
	not appl
	not appl


Excerpt 2:  Rudolph Diesel 
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In 1912 Rudolph Diesel stated: “The diesel engine can be fed with vegetable oils and would help considerably in the development of agriculture of the countries which use it” and that “The use of vegetable oils for engine fuels may seem insignificant today. But such oils may become in course of time as important as petroleum and the coal tar products of the present time.”

In 1893 Rudolf Diesel put to paper his theory of an engine that had combustion inside a cylinder. This would soon become know as the diesel engine. One of his first attempts at building the diesel engine almost killed him when the engine exploded. However, this explosion also proved his theory, that fuel could be ignited without a spark. After more development and refinement in 1897 he succeeded in running a diesel engine. This led to an 1898 patent #608,845 for the “internal combustion engine”. Rudolf proved that a theoretical 75.6% efficiency was possible, whereas the popular at the time steam engine only was able to achieve 10-12%. Through licensing the patent he was soon able to become a millionaire.

The first diesel engine was powered by peanut oil. It seems like he would have preferred it to stay that way also.

Excerpt 3:  Henry Ford


Henry Ford, 1925: "The fuel of the future is going to come from fruit like that sumac1 out by the road, or from apples, weeds, sawdust - almost anything. There is fuel in every bit of vegetable matter that can be fermented. There's enough alcohol in one year's yield of an acre of potatoes to drive the machinery necessary to cultivate the fields for a hundred years."

Henry Ford's first four-wheel engine-powered vehicle, the quadracycle, ran strictly on ethanol in 1896.  When it was released in 1908, the Model T could run on either gasoline or ethanol or a combination thereof. As the market embraced petroleum, Ford stopped producing vehicles that could run on either fuel and focused on gasoline engines. But the first few years of Model Ts could run on either fuel.
1. sumac – a prolific North American fruit bearing weed.

Excerpt 4:  Australian Science Media Centre – “Australia's Greenhouse Gas Emissions”

3 May 2007
The Kyoto Protocol (KP) allows Australia an 8% increase from the base line year 1990. This is quite a unique condition from most of the other developed countries that need to reduce emissions from 5% to 8%.??????
The KP allows countries that have large emissions from the land use sector (eg, deforestation) to use a reduction of those emissions to achieve the overall net emission targets (that is in addition to reductions in emissions from energy). Given the large emissions from deforestation during the 1980s and early 90s (and therefore during the 1990 base year), and the massive reduction in deforestation during the mid and late 1990s, Australia has achieved a massive net carbon emission reduction since 1990.

The National Greenhouse Gas Inventory produced by the Australian Greenhouse Office is the authoritative and only source of data to put together the entire anthropogenic carbon balance for Australia.

The latest inventory for the year 2004 (Australian Greenhouse Office 2006) shows that emissions in million tons of CO2-equivalent from energy have increased 34.7 % from 1990 to 2004, largely due to a 43% increase in emissions from stationary energy and a 23.4% increase in emissions from transport energy (see Table 1)

Table 1: Summary Table and Figure from Australia National Greenhouse Gas Inventory for 2004 (SOURCE: Australian Greenhouse Office 2006)
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The national inventory also shows that emissions from land use, land use change and forestry (where reductions of emissions from deforestation are counted) has decreased a massive 72.5% (see Table 1).

When all sectors are put together, Australian emissions in 2004 were 2.3% above the emissions in 1990, and largely on track to meet or slightly exceed its non-binding KP commitment of 8% above 1990 (non-binding because Australia hasn’t ratified the KP). AGO produces estimates for the future emissions to 2012 (the end of the KP first commitment period) which should have relatively few uncertainties given the short time frame of the projection.

Figure 1: Australia's greenhouse gas emissions by sector in 2004 (SOURCE: Australian Greenhouse Office 2006) 
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Excerpt 5:  
Green Chemistry: Theory and Practice 
Paul T. Anstas and John C. Warner 



New York: Oxford University Press, 1998

The twelve principles of green chemistry

1. It is better to prevent waste than to treat or clean up waste after it is formed.

2. Synthetic methods should be designed to maximize the incorporation of all materials used in the process into the final product.

3. Wherever practicable, synthetic methodologies should be designed to use and generate substances that possess little or no toxicity to human health and the environment.

4. Chemical products should be designed to preserve efficacy of function while reducing toxicity.

5. The use of auxiliary substances (solvents, separation agents, etc.) should be made unnecessary whenever possible and innocuous when used.

6. Energy requirements should be recognized for their environmental and economic impacts and should be minimized. Synthetic methods should be conducted at ambient temperature and pressure.

7. A raw material or feedstock should be renewable rather than depleting whenever technically and economically practicable.

8. Unnecessary derivatization (blocking group, protection / deprotection, temporary modification of physical / chemical processes) should be avoided whenever possible.

9. Catalytic reagents (as selective as possible) are superior to stoichiometric reagents.

10. Chemical products should be designed so that at the end of their function they do not persist in the environment, and break down into innocuous degradation products.

11. Analytical methodologies need to be further developed to allow for real-time, in-process monitoring and control prior to the formation of hazardous substances.

12. Substances and the form of a substance used in a chemical process should be chosen so as to minimize the potential for chemical accidents, including releases, explosions, and fires.

Excerpt 6:  Position Paper: Ethanol Blends in Petrol 

Produced by the Service Station & Convenience Store Division, Victorian Automobile Chamber of Commerce
Ethanol is a viable option as a fuel additive, particularly when the experts consider it as a suitable replacement for Methyl Tertiary Butyl Ether (MTBE). MTBE is a product currently used in some fuels as an oxygenate and octane enhancer that has the serious downside of potentially being a major polluter, if and when it comes in contact with groundwater.

As an oxygenate and octane enhancer, ethanol certainly can assist in the reduction of air polluting emissions, while at the same time, maintaining (and perhaps even improving), engine performance in the modern vehicle.  However, the levying of an excise of 38.14cents per litre (cpl) on the product at this early stage of its development, as a substitute fuel, is considered premature. Coupled with a rebate of the same amount to local producers, this has only served to create a potential monopoly. There are only two volume producers of industrial ethanol in Australia, CSR and Manildra, and it is only Manildra that is a major supplier to the automotive fuel industry.  BP is also a producer of ethanol with six sites operating in Queensland retailing a 10% blended product that is clearly advertised at the pumps. This consumes their current output giving them only a very small market share at present.

The jury is still out on the best percentage of blend for ethanol/petrol to be sold and, until the independent research, currently being conducted for the Federal Government is finalised, the limit recommended by both oil companies and vehicle manufacturers of 10% should be utilised where blending of ethanol is implemented.  Currently 10% ethanol blend is sold in the USA without voiding manufacturers warranty, and this would appear to be the position of Australian manufacturers also.  An interim ethanol allowance of up to a 10% maximum blend, should be inserted into the National Fuel Standard to provide certainty for consumers, at least until the results of the current Commonwealth testing are published.  Any higher percentage of ethanol requires modification of vehicle fuel systems and engine components to overcome potential damage to paintwork and non-ferrous or plastic components. (Generally through the use of specialist materials such as stainless steel and viton).  Such modifications are a requirement for vehicles exported to countries where 20% + ethanol blends are sold, thus protecting the operational integrity of the vehicles. It is our understanding that such modifications render the vehicle unsuitable for straight ULP (91octane) use, or even ULP with a 10% ethanol blend. Therefore any ethanol blend should be limited to 10% maximum. Particularly as ethanol blended product is currently in limited supply.  Even so, a 10% ethanol blended product will give a reduction in fuel economy of approximately 2~3% and greater mixture percentages will give even less fuel economy.  The blending of ethanol into automotive fuel should definitely not be mandated.  A free market must exist.

However, if ethanol is used, all pumps dispensing ethanol blended fuel should be clearly labelled and include the percentage of the blend (to a maximum of 10%), so that motorists can make an informed choice as to which product they wish to purchase.  We note that the Australian Biofuels Association has produced such identifying decals, and this type of decal must be affixed to pumps dispensing fuel with an ethanol blend.  All such blending should be carried out at the terminal to ensure quality control of the product and appropriate excise collection.

Splash mixing of ethanol blends should NOT be permitted under any circumstances as ethanol is heavier than petrol and will drop to the bottom of the tank resulting in an "ethanol rich" product being dispensed to the customer, exacerbating the issues outlined above.

Given that all petroleum products contain socially sensitive component chemicals, all fuel bowsers should display a decal listing each component chemical being dispensed.  If oil companies claim to be selling you 'petrol' and they are actually blending ethanol into it that is misrepresentation of the product and is not acceptable. If they put more than 10% in the fuel and the car manufacturers void the warranty when such a fuel is used, there would appear to be a legitimate consumer issue that requires attention.  In the case of 2-Stroke "Small engines", 10% ethanol/Unleaded blended fuel is believed to be compatible with all fuel system components manufactured in the last 15 years. Although the increased oxygen in a 10% ethanol/Unleaded blended fuel "leans-off" the air/fuel ratio, this may require carburettor adjustment or change in jet size to compensate for a potential lean mixture. Older engines may be affected by the aromatics in unleaded gasoline and if the fuel tank is dirty, the solvent action of the ethanol may loosen rust and contaminants that have built up over the years. This may necessitate the tank being cleaned and the filter changed, (if a fuel filter is fitted).  Gilbarco, manufacturer and servicing contractor of fuel dispensing equipment has released a statement that they will not honour any warranty on pumps if ethanol blends higher than 10% are dispensed, through their equipment.

The materials compatibility of underground petroleum storage tanks manufactured after 1981 are compatible with petrol blended with up to 10% ethanol. Some older tanks may have to be lined to prevent small leaks and extend their service life.  Therefore, a 10% limit is essential for environment reasons.

A 10-micron filter is recommended for the retail dispenser because when tanks are initially used to store ethanol-petrol blends, the high solvent action of ethanol has the potential to loosen lacquer on tank walls and sediment in the bottom of the tank. These filters may also need to be changed shortly after ethanol use begins. Most lining materials are compatible with ethanol-petrol blends, however, epoxy or polyester resin based materials used in the late 1970s and early 1980s are not.  Any water in the underground tank will mix with the blended fuel and cause the ethanol to separate from the petrol and again, all the problems associated with an "ethanol rich" product will arise.
Summary
1. An interim ethanol allowance of up to a 10% maximum blend should be inserted into the National Fuel Standard to provide certainty for consumers, at least as an interim control measure until the results of the Commonwealth testing program are concluded.

2. Where ethanol is blended with other fuel products, all pumps dispensing an ethanol-blended product must be clearly labeled and include the % amount of the blend (to a maximum of 10%).

3. A free market must exist.The blending of ethanol into automotive fuel should definitely not be mandated.

4. Splash mixing of ethanol blends should NOT be permitted under any circumstances.

5. 10% ethanol blended product will give a reduction in fuel economy of approximately 2 ~ 3% and greater mixture percentages will give even less fuel economy.

6. Ethanol blends above 10% have the potential to void car manufacturers warranty and will void any dispensing equipment warranty due to its corrosive/solvent potential.

7. A 10% limit is essential for environment reasons, due to potential damage to older steel and epoxy/resin lined underground storage tanks.

8. Clean "dry" tanks are essential for safe, efficient storage of ethanol-blended fuels

Given all the above issues, if ethanol is accepted, as a product to be blended with petrol the mix should be no greater than 10% ethanol. All ethanol-blended fuels must be clearly identified and, such a mix should under no circumstances be mandated, freedom of choice must prevail.

Terry Conroy
SSCSD Manager,
VACC

Excerpt 7:
Brazil's Road to Energy Independence
Alternative-Fuel Strategy, Rooted in Ethanol From Sugar Cane, Seen as Model

By Monte Reel,  Washington Post Foreign Service



Sunday, August 20, 2006 
SAO PAULO, Brazil -- Record oil prices have made the world's energy landscape a darkly foreboding place this year, inhospitable to optimism and celebration. Except in Brazil. 

It has been something of a banner year here, full of milestones. The government predicts that for the first time in its history, Brazil will achieve energy equilibrium, exporting as much oil as it imports. The production of sugar cane-based ethanol is expected to reach an all-time high. And just three years after the introduction here of flex-fuel vehicles -- cars that run on either ethanol or gasoline -- several major automakers predict that such vehicles will represent 100 percent of their production by the end of the year, eliminating gas-only models. 

Pull up to most service stations in this country of 185 million people and you will find fuel pumps offering three choices: ethanol, gasoline or premium gasoline. The labels are slightly misleading: The gasoline varieties are blends that contain at least 20 percent ethanol. The pure ethanol is usually significantly cheaper -- 53 cents per liter (about $2 per gallon), compared with about 99 cents per liter for gasoline ($3.74 per gallon) in Sao Paulo this past week. 

"I buy gasoline only if I can't get anything else," said Alexandre Rigueirra, 28, a Sao Paulo taxi driver who modified his flex-fuel Chevrolet to also use natural gas, which is sold at many locations throughout the country. "Gasoline is always the last option." 

Since President Bush this year emphasized ethanol as one possible solution to U.S. oil dependence, Brazil has become a destination of choice for curious U.S. lawmakers and venture capitalists searching for a crystal ball in which to glimpse America's future. Ethanol is not solely responsible for Brazil's newfound energy independence -- domestic oil exploration has exploded in recent years -- but it has replaced about 40 percent of the country's gasoline consumption, according to Caio Carvalhal, an analyst with Cambridge Energy Research Associates in Rio de Janeiro. 

"It's amazing how sharply the level of interest in our experience here has jumped in recent months," said Eduardo Pereira de Carvalho, president of Sao Paulo's sugar cane producers union. "We receive visiting politicians from the U.S., and we get invitations to speak to the Senate Foreign Relations Committee and to leaders of investment funds. They know that Brazil's ethanol program exists, but beyond that, most of them have very little information about our actual experience." 

That experience has been a sometimes painful 30-year evolution, marked by plenty of foresight and numerous false starts. It was born of a uniquely Brazilian political and economic environment, but industry analysts say it nevertheless provides lessons for a fledgling U.S. ethanol program that is already on pace to dethrone Brazil's as the largest in the world. 

Subsidies and Mandates
Brazil's military dictatorship launched the national ethanol program in 1975, when about 90 percent of its fuel consumption depended on foreign oil. The government offered subsidies to sugar cane growers and forced service stations in every town of at least 1,500 people to install ethanol pumps. By the early 1980s, almost all new cars sold in Brazil ran on 100 percent ethanol. 

But as the decade progressed and the military government was replaced by democracy, oil prices plummeted and the subsidies granted to ethanol producers were eliminated. Sugar processing plants turned from ethanol to edible sugar, creating a shortage of supplies at service stations. The auto industry, which had dedicated itself to ethanol-only cars, stopped producing them almost entirely. 

"It was as if from one day to the next, the people who had ethanol cars had a problem on their hands, because no one wanted to buy them," said Henry Joseph Jr., head of the engineering program for Volkswagen of Brazil. "Ethanol cars went all the way from more than 90 percent of sales to less than 1 percent." 

Through it all, the Center for Sugarcane Technology in Sao Paulo state -- a research facility created in the early 1970s and funded by the sugar industry -- continued working to improve efficiency in ethanol production by tinkering with almost everything from the genetic structure of sugar cane varieties to the industrial components of extraction. By the time oil prices began to rise steadily in the early years of this decade, ethanol producers had reduced production costs of a liter of ethanol from about 60 cents to about 20 cents. 

Surrounded by fields of sugar cane that stretch in all directions, the center today boasts nearly 300 scientists, led by a research and development manager, Jaime Finguerut. Although he said the sugar growers recoiled when their subsidies were taken away, the move ultimately forced the industry to become more efficient. The subsidies offered U.S. farmers might be their own worst enemy, he suggested. 

"A protected agriculture industry doesn't mean it's an efficient one, but if you have lots of money available for research, you can find good solutions," said Finguerut, who began working at the center in 1979. "We didn't have that investment money, and we went through some very tough steps to eventually arrive at a better situation." 

Because most service stations still offered ethanol at the pumps to serve the remaining ethanol-burning cars from the industry's early days, ethanol suddenly seemed economically viable again by early 2003. That's when Volkswagen introduced the first flex-fuel vehicle to the Brazilian market, and other companies -- including General Motors and Ford -- eventually followed suit. 

Some of those same companies are preparing to attempt a similar, though perhaps less extensive, transformation in the United States. Ford announced this year that it was scrapping plans to expand its fleet of gasoline-electric hybrids to focus instead on increasing flex-fuel production. 

"Today, we're living in the moment between the internal combustion engine and a future of electric engines, and how to best get from here to there is difficult for any country to decide," said Joseph, the Volkswagen engineering manager. "Flex-fuel is one of a thousand ways to do that. It's simple to implement because it uses the same distribution model for supplying the market with fuel, and if you ever have supply problems, you can simply switch from one fuel to another." 

In Brazil, the transition to the new fleet has changed the habits of many drivers and, in many cases, sharpened their math skills. Many drivers are keenly aware that ethanol has about 70 percent of the fuel efficiency of gasoline, which means they perform quick, pump-side calculations to determine whether the price of ethanol is at least 30 percent less than the price of gas. Some plot the distance of their trips and choose gasoline if it means the difference between filling up once or twice. 

Facing Challenges
The rapid increase in the use of ethanol already has stretched existing resources thin, and that stress has highlighted environmental threats that represent some of the industry's most daunting challenges. 

Earlier this year, Brazil's Agriculture Ministry dropped the mandatory content of ethanol in all gasoline products from 25 percent to 20 percent because of concerns about shortages. The growing season for sugar cane lasts seven months, leaving a production gap between December and April. But this year, some producers began harvesting immature sugar cane as early as late March. The result was a less efficient crop, and evidence that demand was threatening to overtake supply. 

To compensate, about 40 to 50 new production plants are to join the existing 340 within the next year. That means more land likely will be cleared for growing sugar cane, exacerbating the already divisive issue of land preservation in Brazil. 

Recent studies in the United States have suggested that the entire American corn crop would provide enough fuel to replace only about 12 percent of U.S. gasoline demand. To help plug that potential gap, some in the United States have advocated importing ethanol from Brazil. Though Brazil currently provides about 5 percent of U.S. ethanol, a duty of 54 cents per gallon -- a measure designed to protect American farmers -- makes a large-scale trade relationship unlikely. 

"We would never be able to supply the United States with any substantial quantity of ethanol," said Carvalho, of the producers union. "But we could offer an equilibrium supply if the consumers in the U.S. had a voice in the matter. But it's the Midwest corn producers that are holding it up." 

Comparing sugar cane ethanol with corn-based fuel in terms of the reduction of carbon dioxide and greenhouse gases is one that Brazilians such as Carvalho love to make. The ethanol extracted from corn yields only about 15 to 25 percent more fuel than the fossil fuels that were used to produce it. In Brazil, according to industry studies, the sugar-based ethanol yields about 830 percent more. 

However, many experts in all aspects of Brazil's industry agree that the future of ethanol resides neither in sugar nor corn, but in cellulosic ethanol, a biofuel that theoretically could be extracted from almost anything from switch grass to scrap paper. The United States is leading research into developing cellulosic technology, and the Energy Department this month announced it was dedicating $250 million for two new research centers dedicated to the cause. 

At the sugar plants in Brazil, operators say they believe the future is already on display: Most of the plants burn bagasse, the leftover tissue from the sugar cane stalks, to power the production facilities. Because Brazilian cane has been genetically bred to yield more sugar throughout the years, the stalks are particularly weak -- which makes them easy to break down, and ideal for converting to energy. 

"I believe that if cellulosic ethanol becomes accepted as the best idea for the future," said Finguerut, the research manager, "Brazil will be the best place to demonstrate that, as well." 
Excerpt 8:  Biofuels Association of Australia

http://www.biofuelsassociation.com.au/
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Location of Ethanol Production plants in Australia.
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Location of Biodiesel Production plants in Australia.



http://www.biodiesel.org/resources/fuelfactsheets/
http://www.bebioenergy.com/documents/Onfarmbiodieselprod.pdf
http://www.renewablefuels.com.au
Possible research questions

Remember you want a CHEMISTRY (fuel) question not a SOSE (economics/environment) or PHYSICS (mechanics of engine) question.

REALLY ROUGH VERSIONS ONLY…

1. How do fuels suitable for combustion in diesel engines and petrol engines differ?  What are the benefits of each?
2. Emissions from burning fuels.  What are they?  Where do they come from?  How bad are they really? 
3. Catalytic converters are compulsory in modern cars.  What do they do and how?
4. High octane fuels – are they worth the extra money?
5. Boats powered by two stroke engines are banned on some inland waterways.  Why and is this the only solution?
6. How can we make the most of what we have?  We know fossil fuels won’t last forever so what can motorists & governments do to make our fuel go further?

7. Can we utilize Queensland’s sugar cane for ethanol?  Are any modifications required to an engine to burn ethanol?

8. Which fuel blends are the best?

9. Can householders generate enough fuel to run their diesel cars?  

10. Can our school run a bus on biodiesel made from the vegetable oil it generates at school?

11. E85 is now available in Queensland.  What are the pros & cons of this fuel?

12. How “green” is ethanol really?

13. Is Brazil’s fuel solution a model or disaster?
14. Diesel /Ford both originally designed their engines to utilize Biofuels.  Research the original engines & fuels.
15. DO NOT attempt Fuel Cells or hydrogen as a fuel.  It is completely different!


__________________________________________________________________________________
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