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ABSTRACT 

 

ARTICLE INFO 

Biofuels are produced from living organisms or from metabolic by-products (organic or 

food waste products). In order to be considered a biofuel the fuel must contain over 80 

percent renewable materials. It is originally derived from the photosynthesis process 

and can therefore often be referred to as a solar energy source. There are many pros 

and cons to using biofuels as an energy source. In contrast to other renewable energy 

resources, biomass, an organic material, can be converted directly into burnable fuels, 

termed as “biofuels,” to assist in meeting transportation fuel demands. The two most 

widely used types of biofuels are ethanol and biodiesel. On the other hand, biodiesel is 

produced by the combination of alcohol which is usually alcohol with vegetable or 

animal oil/fats, or recycled cooking grease. In order to lessen harmful vehicle emissions, 

it can be utilized on its pure form or as an additive (normally 20%) as a renewable 

substitute fuel for diesel engines. Biodiesel and ethanol are both clean, grow-your-own 

fuels which can be produced on-site in local villages or communities from locally 

available, renewable resources, for the most phase using equipment that a local 

workshop can make and maintain. This can make biofuels an economical option to fossil 

fuels and can aid in strengthening local communities both socially and economically. 

This new type of biofuel is gradually gaining popularity because of the feedstock such as 

wood chips and grasses that is cost effective and very abundant. It can be utilized in 

single pure form however it may require engine alterations to avoid maintenance and 

performance troubles. It is most commonly mixed with conventional petroleum diesel 

fuel at any level to reduce detrimental automobile emissions. When biodiesel is 

combined with petroleum diesel, it brings in a fuel that is compatible with diesel engines, 

reduce imported petroleum needs and decrease toxic emissions. A combination of 20% 

bio- and 80%- conventional diesel will greatly lessen carcinogenic emissions and gases 

which can worsen global warming. Lower-level biodiesel blends, such as 2% bio- and 

98% diesel or 5% bio- and 95% diesel, are turning out to be increasingly common and 

widely used by the public as they become more aware of the many benefits. 
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I. INTRODUCTION 

Biofuel is a renewable fuel made from farm products such 

as vegetable or animal oils, fats, or recycled cooking 

greases. Almost all biodiesels are derived from soybean oil; 

however sunflower oil, canola oil, recycled vegetable oils, 

and animal fats can also be used in the United States. Since 

the 1970s, attention has been focused on energy resources in 

the search for sustainable and environmentally non-

destructive economic development [1] the confrontation of 

ecological limits to growth is not only a technological 

challenge. Economic, social and natural sciences must be 

brought together in new perspectives, responding to the 
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concerns expressed worldwide for ecological, social, 

economic and political dimensions of sustainability [2]. 

Envisages the use of analytical tools and concepts coming 

from many different disciplines and fields of experience, 

including energy analysis, ecological economics, and 

systems analysis applied to environmental and economic 

systems, technology and risk assessment, integrated 

environmental assessment, law, political studies and the 

human sciences [3]. It seeks to establish an effective 

channel for communication between policymakers, 

government agencies, concerned citizens, consumer bodies, 

industry, public authorities and members of academic and 

research institutions [4]. 

Biofuel and Its New Developments : 

Among the most promising replacement for nonrenewable 

fossil fuel (petroleum, coal, etc) are fuels made from organic 

materials, the so-called “biofuels”. The two widely used 

biofuels are ethanol and biodiesel. Each has its own pros 

and cons. However, the present technologies result in 

limitation of production for the reason that not all parts of a 

certain plant can be used. Due to this drawback, there has 

been lot of studies that would resolve this problem. This is 

where the so-called second generation of biofuel enters. 

This so-called second generation denotes non food crops 

(cellulosic biofuel) such as waste biomass, wood, etc. To 

briefly differentiate second from first generation, First 

generation biofuel are those fuel derived from vegetable or 

animal fats/oils, starch or sugar with the use of modern 

technology. Proponents claims that increasing industrial and 

political support for this second generation biofuel is a more 

feasible solution to achieve efficient fuel production 

utilizing a much greater range of plants and its waste. 

Cellulose ethanol production is newly discovered 

experimental processes which can breakdown cellulose in 

woody fibers. This would only mean that through this 

method, ethanol from crop wastes, trees and grasses can be 

derived. It is significantly better since trees and grasses 

require small amount of energy in comparison to grains that 

must be replanted annually. Moreover, there have been 

techniques to develop fast-growing trees that can grow to 

size in just 10 years. In addition, grasses can be harvested 

twice every year. In cellulosic ethanol, the fuel is derived 

from the stems and stalks of plants rather than only using 

the sugars and starches from corns, as with corn ethanol, 

This is starting to gain interest in the United States. As a 

matter of fact, several companies are moving forward 

having plans to build plants using this method. Moreover, in 

comparison between the land area of grasses and corn, there 

is no doubt that an acre of grasses could make twice the 

number of gallons of ethanol that can be generated with an 

acre of corn. This is because in cellulose ethanol, the entire 

plant can be utilized instead of just the grain as in corn 

ethanol. This is great news for those regions having a short 

supply of corn-based food that is competing with the corn-

ethanol manufacturers. 

The Pros and Cons of Biofuels : 

There have been studies that prove the many benefits of 

substituting fossil fuels (petroleum, etc) with biofuels such 

as biodiesel and ethanol. In its simplest sense, such biofuels 

are biodegradable which means they are derived from 

organic materials. They are naturally renewable. It can 

create numerous jobs since our own farmers can practically 

make them domestically. Consequently, our reliance on 

foreign sources of fossil fuels will be significantly reduced. 

Moreover, these biofuels emit nontoxic and cleaner 

emissions in comparison to traditional fuels. These 

alternative fuels also do not promote global warming, since 

the carbon they emit is taken back to the environment. 

Biofuels are easily utilize but not readily accessible: 

The use of biofuel is not complicated. Compared to other 

forms of renewable energy (solar, wind, etc), biofuel is far 

more simple and easy to use. It does not require special 

equipment or a modification in all engines. Any automobile 

will not need complex changes. The biodiesel can be readily 

combined with conventional petroleum diesel in your fuel 

tank at any point in time. In some instances, particularly true 

for ethanol, you may have to look for flexible fuel car 

models. If not, biodiesel can run most diesel operated 

engines. Despite these benefits, it would take time for 

biofuels to be readily accessible due to lack of ethanol or 

biodiesel pumps at existing filling station. 

Biofuels are renewable but crops are still not enough: 

It is a fact that biofuels are derived from biomass that is 

renewable and biodegradable. For this reason, it will 

accordingly cause lasting effects on generations to come. 

However, one major concern of wide scale biofuel 

production is the increased need of growing crops to meet 

the demand. This leads to some arguments, since it might 

require extensive land that may involve forests, wild 

habitats and agricultural lands. 

Biofuels uses more energy than they can produce: 

This had been an issue in so many years whether producing 

biofuels would actually need more energy than they can 

give. Over the years, technology has significantly improved. 

A lot of researches and tests had been done to prove that 

biofuels like ethanol and biodiesel generate energy that is 

comparable to conventional diesel fuel. Ethanol puts out 

about 1.5 units of energy for every unit of energy used in 

processing it. In addition, biodiesel even has an output of 

3.2 units of energy to every unit of energy used on its 

production. The “traditional” fuel like gasoline needs 20% 

energy based on what it can provide, or leaving you with 

only 80%. 

Ethanol and Biodiesel:  

The two most widely used types of biofuels are ethanol and 

biodiesel. Just a brief review, ethanol is an alcohol fuel 

derived from sugarcane, wheat, corn and biomass, thus 

including wasted cooking oil. It can be blended with 

conventional petroleum diesel to improve its octane level 

resulting in reduced greenhouse gas emissions. On the other 

hand, biodiesel is made from natural oils such as animal fats 

or vegetable oils. Presently, experts states that the main 

biofuels, ethanol and biodiesel, have a positive effect to the 

http://biofuelguide.net/biofuel-and-its-new-developments/
http://biofuelguide.net/the-pros-and-cons-of-biofuels/
http://biofuelguide.net/ethanol-and-biodiesel-a-biofuel-comparison/
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environment. Each of them has its pros and cons. The 

utilization of both ethanol and biodiesel will result to a 

decrease reliance on foreign conventional fossil fuels and a 

reduction on harmful, toxic emissions. There are various 

methods to compare ethanol and biodiesel. Below are some 

of them. 

Process: 

The two processes that can generate fuel-grade ethanol are 

wet milling and dry milling. But the most widely used is the 

dry-mill method. In it simplest explanation, yeast, sugars 

and starch are fermented. From starch, it is fermented into 

sugar, afterwards it is fermented again into 

alcohol.Biodiesel is produced through a chemical process 

termed as transesterification. In this method, the two 

byproducts, methyl esters and glycerin which are not good 

for engines, are left behind. 

Environmental Benefit: 

Both biofuels can reduce harmful emissions. Both biodiesel 

and ethanol could provide significant environmental benefit. 

The two have a great probability of decreasing the 

greenhouse gas emissions because of the fact that these 

biofuels are primarily derived from crops which absorb 

carbon dioxide. Thus, the balance of carbon dioxide is 

sustained and maintained in the atmosphere. 

Compatibility: 

Biodiesel can run in any diesel generated engines. However, 

it is not yet clear if it is the same when using 100% ethanol 

since it is recommended to be blended with fossil fuel like 

gasoline. Therefore, it is only compatible with selected 

gasoline powered automobiles. In the United States, almost 

all ethanol produced can be blended with gasoline. 

Gallons per acre: 

In the perspective of land use and agricultural 

efficiency, ethanol seems to be a good choice. The reason is 

that about 420 gallons of ethanol can be generated per acre 

in contrast to 60 gallons of biodiesel per acre soybeans. 

Consequently, the cost of soybean oil would significantly 

increase if biodiesel production is increased as well. 

Greenhouse-gas Emissions (GHG): 

The production and combustion of ethanol ends in 

12% less greenhouse gas emission than the production and 

combustion of regular diesel. On the other hand, the 

generation and combustion of biodiesel from soybeans 

results in 41% diminution compared to conventional 

gasoline. Stated above are some of the many facts about 

ethanol and biodiesel with the end view of comparing the 

two biofuels on which one is better. The pursuit to lessen 

our reliance on non-renewable fossil fuels will not be 

realized with a single alternative fuel. It necessitates a blend 

of ethanol, biodiesel and perhaps some yet-to-be discovered 

alternative fuel. Ethanol is alcohol fuel derived from sugars 

found in crops such as rice, potato skins and sugarcane and 

it is commonly made from corn, sorghum and wheat. Corn 

is commonly the base material in the United States due to its 

affordability and availability. But in Brazil, sugarcane is 

widely used. Since it is produced from plants, it is 

considered biodegradable and renewable. It is definitely a 

clear, colorless alternative alcohol fuel. Presently, various 

methods are used in making ethanol from biomass - an 

organic material. The fermentation of sugars and starch in 

corn with the use of yeast is the most frequently method 

utilized. From starch, it is fermented into sugar, afterwards 

it is fermented again into alcohol.A variety of procedures 

can generate fuel-grade ethanol. But the most widely used is 

the dry-mill method. Below is the brief step by step process. 

1.Let the base organic material (corn,       sugarcane, wheat, 

etc) pass through a grinding meal to pulverize the selected 

material. 2.Then, liquefy it by placing the blend of water, 

grain powder and an enzyme that facilitates the breakdown 

of the grain compound into a high-heat cooker.3.  Cool 

it afterwards. Add another enzyme that will facilitate the 

conversion of starch into sugars which are then fermented, 

producing alcohol from the cooled mash.4. Start the 

fermentation by adding yeast to the sugar mixture. The 

sugars will be broken down to ethanol (a form of alcohol) 

and carbon dioxide.5.Distill the fermented mixture in order 

for the ethanol to separate from the solids.6.  Get rid of the 

water from the separated ethanol through a dehydration 

process.7.  To make it undrinkable, add a small 

amount of gasoline. The ethanol should be non potable to be 

used as an alternative fuel. The carbon dioxide and distiller 

grain which are both byproducts of this method can be use 

in the ranching and farming industry. Ethanol-producing 

plant also buys these by-products for a variety of purposes. 

Utilizing ethanol means using less of the nonrenewable fuel 

to produce gasoline. Ethanol is safe, nontoxic and 

biodegradable. It is not detrimental if accidentally spilled 

because it breaks down very quickly. It is considered clean 

for the main reason that it lessens toxic pollutants such as 

carbon monoxide from the pipelines of vehicles. It does not 

require lead or other derivatives to keep the engine running 

smoothly. It has a great probability of decreasing the 

greenhouse gas emissions because of the fact that biodiesel 

is primarily derived from crops which absorbs carbon 

dioxide. Thus, the balance of carbon dioxide is sustained 

and maintained in the atmosphere. On another note, ethanol 

as a transportation fuel can be utilized as a partial or total 

alternative for conventional petroleum diesel. For urban 

regions that don’t meet the standards of a clean air, gasoline 

containing 10% ethanol (E10) is utilized. The extensive use 

of E10 is encouraged in some states. The use of E10 can be 

used on all gasoline operated vehicles without making 

massive modification to their engines. In the United States, 

almost 99% of ethanol produced can be blended with 

gasoline to make E10. A type of biofuel that is now 

frequently used is biodiesel. Considered to be biodegradable 

and nontoxic, biodiesel is primarily produced from a 

chemical reaction of alcohol (commonly methanol) and a 

wide range of fats which include vegetable or animal oils 

and plant extracts such as corn, soybean, canola, and 

sunflowers. This reaction gets rid of the by-product glycerin 

which is not suitable for the engines through a refinery 

process termed as transesterification. The glycerin that is 

removed in turn can be made into soaps. During the 

transesterification process, other byproducts such as methyl 
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esters are also left behind. Biodiesel is then free from such 

materials as sulfur and aromatics which are contained in 

traditional fuels that in turn will substantially facilitate in the 

reduction of harmful emissions from diesel-fed engines. It is 

a renewable, cleaner-burning alternative for petroleum-

based diesel fuel. It can be used in unmodified engines - be 

it a car, bus, truck, boat, construction equipment, generator 

or oil home heating units. Since it is primarily derived from 

plants and animals, the supply can be replenished by means 

of farming and recycling. 

How It Works: 

To generate biodiesel, the raw oil is subjected to a process 

called “transesterification.” This refining method uses of an 

industrial alcohol (ethanol or methanol) and a catalyst 

(substance that speeds up the chemical reaction) resulting to 

a conversion of the oil into a fatty-acid methyl-ester fuel 

(biodiesel). 

A Safe and Clean Fuel: 

 Cleaner Emissions – The use of biodiesel lessens 

greenhouse emissions because carbon dioxide that 

is released from the combustion of biodiesel is 

neutralize by the carbon dioxide utilized while 

growing the feedstock. 

 Non-hazardous – In terms of toxicity, biodiesel is 

the best alternative that has proven to be safe and 

not harmful to the environment. Various tests 

verified that biodiesel is biodegradable and 

nontoxic that poses no threat to human health. 

 Simple – The automobile need not                                                             

any complex modification or conversion. The 

biodiesel can be readily blended with conventional 

petroleum diesel in your fuel tank at any point in 

time. 

 Renewable – Biodiesel is derived from 85% 

vegetable or animal oils/fats which are renewable 

sources. 

 Sustainable – Aside from it biodegradability, 

biodiesel is also renewable in contrast to scarce 

fossil fuel use which is formed from the remnants 

of animals and plants that have lain in the earth for 

millions of years. 

 Nonflammable – In contrast to gasoline which 

ignites immediately at any lower temperature, 

biodiesel will only ignite at a very high 

temperature. 

 Appropriate for Your Engine – A number of tests 

reveal that biodiesel is more lubricating than any 

conventional diesel to both the fuel injection pump 

and engine. 

 Available – Currently in the United States, there 

are roughly 600 fleets that use biodiesel blends in 

their diesel engines. Moreover, various blends of 

biodiesel at approximately 800 areas are available 

nationwide. 

 Affordable – The geographic area, base organic 

material (soybean, corn, etc) and supplier will 

greatly determine the price of biodiesel. It varies 

depending on the said determinants. It does not 

also require purchasing new vehicles to shift from 

conventional diesel to biodiesel. On the side of the 

fleets, acquisitions of new spare parts supply or 

rebuilding stations need not to be done by the 

manager. 

Precautionary Measures in Using Biodiesel in Your 

Engines: 

One of the main biofuels which is biodiesel is now widely 

used in the United States, Canada, Thailand, and many 

countries in Europe. Since it turns out to be increasingly 

common and generally used by the public as they become 

more knowledgeable of the positive effects, it is advisable to 

consult the manufacturer’s recommendations and 

information about the use of biodiesel. Here are some of the 

important considerations in utilizing biodiesel in your 

engines. 

Advantages of biofuels: 

Unlike most other types of fuels, many biofuels are nontoxic 

and biodegradable. As a result, they are relatively harmless 

to the environment if spilled. The use of biofuels reduces 

dependence on petroleum and enhances energy security. 

Also, unlike fossil fuels, which return carbon that was stored 

beneath the surface for millions of years into the 

atmosphere, biofuels can produce energy without causing a 

net increase of atmospheric carbon. This is because as new 

plants are grown to produce fuel, they remove the same 

amount of carbon dioxide from the atmosphere as they will 

release as fuel. However, some studies have found that 

certain crops may produce more harmful greenhouse gases 

than carbon dioxide, indicating that the specific biofuel used 

is an important factor. 

Biofuel harvest: 

There are two generations of biofuels distinguished by the 

plants used and their yield; the techniques used to process 

them; and the anticipated products. First generation biofuels 

are made from part of the plants such as sunflowers, 

rapeseed, root, sugar beet or wheat. Only the sugar, oil or 

starch contained from the plants is used as source to make 

fuels. Since it requires only part of it to make it, there are 

always left out waste matter such as spent grains, bran, oil 

cake, etc. However, the byproduct that is waste matter also 

can use for animal feed or energy use to generate heat or 

electricity. Second generation biofuels are made from entire 

biomass of plant. Common examples for biomass are whole 

plant, consisting mainly of cellulose, hemicellulose and 

lignin. These sources are the major component of most plant 

and animal organic matter. The advantage of using second 

generation is because the entire biomass of the plant is used. 

As a result, it produces more amount overall production per 

unit of raw material and generates almost no byproduct. It 

also requires fewer numbers of plants and lessens the risk of 

reducing certain plants and livestock.  

 Pure Vegetable oil is produced from oil-bearing 

plants by pressure, extraction or other methods of 

releasing.  

http://biofuelguide.net/precautionary-measures-in-using-biodiesel-in-your-engines/
http://biofuelguide.net/precautionary-measures-in-using-biodiesel-in-your-engines/
http://www.newworldencyclopedia.org/entry/Petroleum
http://www.newworldencyclopedia.org/entry/Fossil
http://www.newworldencyclopedia.org/entry/Greenhouse_gas
http://creationwiki.org/index.php?title=Hemicellulose&action=edit&redlink=1
http://creationwiki.org/index.php?title=Lignin&action=edit&redlink=1
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 Biodiesel is combined with ninety parts of 

vegetable oil such as rapeseed, sunflower or soya) 

and ten parts of methanol which is called vegetable 

oil methyl esters (VOME).  

 Bio-ethanol is one of most well                               

known as a biofuel. It is manufactured from biomass such as 

sugar beet and cereals (wheat, barley, etc.) or the 

biodegradable fraction of animal waste.  

CONCLUSION 

To reduce the reliance on fossil fuel, conservation is still the 

primary strategy. There is no instant weaning on 

conventional petroleum diesel. It is quite impossible to 

totally replace it but instead the consumption must be 

decreased. Other sources of energy such as solar, wind, etc. 

are still needed. But this does not mean that biofuel have no 

future. As a matter of fact, it has a very promising potential. 

As an alternative to this “traditional” diesel or gasoline fuel, 

it is expected to yield significant energy security and 

environmental advantage to its consumers. 
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