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Abstract— Nowadays lot of problems created due to the usage 

of ordinary combustible fuels or fossil fuels like v and diesel. 

The problems include Air Pollution, Cost of Fuels, and Lack 

of Availability and so on. To overcome these problems we 

have to use alternate fuels. Alternate fuel is the one which 

replace the fossil fuel to give some more advantages. Mainly 

these fuels reduce the emission of COX, NOX in the 

atmospheric air. In the following papers I am going to discuss 

about alternate fuels. It consists of introduction about alternate 

fuels, various types of alternate fuels, such as Bio-diesel, 

Liquefied Petroleum Gas (LPG), Hydrogen, Compressed 

Natural Gas (CNG), and Ethanol. It also consist the 

advantages of alternate fuels over combustion fuels like petrol 

and diesel. Chemical compositions of each fuel are also given. 

Detailed Account on Ethanol is discussed in the following 

paper and also emission reduction. 
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I. INTRODUCTION 

Today we have face lot of problems by using ordinary fuels 

like petrol and diesel such as air pollution, cost and lack of 

availability. They also contribute to GLOBAL WARMING. 

To overcome those problems we can use alternate fuels. The 

entire surface transport of India is based on petroleum fuel, 

but its availability is of growing concern. The production of 

domestic crude has been declining and the transport system 

has been increasingly dependent on imported crude oil to 

meet its needs. There is a growing concern that the world may 

run out of petroleum based fuel resources. All these make it 

imperative that the search for alternative fuels is taken in right 

earnest. 

II. BIO-DIESEL 

Bio-diesel is a clean burning fuel that comes from natural, 

biodegradable, non-toxic and Renewable sources. Bio-diesel 

can be used in any unmodified diesel engine. Bio-diesel is a 

generic name for methyl or ethyl esters made from any Tri-

glyceride oil molecule. Tri-glyceride oils include Jatropha, 

peanut, Sunflower, corn oil, etc. A chemical process called 

“Trans-esterification” is used to crack the glycerol molecule 

and replace it with an alcohol molecule. A catalyst is used 

Such as Sodium hydroxide (caustic soda) or potassium 

hydroxide and an alcohol such as methanol or ethanol. The 

use of bio-diesel in a conventional diesel engine results in 

substantial reduction of unburned hydrocarbons, carbon 

monoxide and particulate matter. Bio-diesel is the name of a 

clean burning alternative fuel, produced from domestic, 

renewable resources. Bio-diesel contains no petroleum, but it 

can be blended at any level with petroleum diesel to create a 

bio-diesel blend. It can be used in compression-ignition 

(diesel) engines with little or no modifications 

III. ALCOHOL AN FUEL? 

Ethanol fuel is ethanol (ethyl alcohol). It can be used as a 

transport fuel, mainly as a biofuel additive for gasoline. 

World ethanol production for transport fuel tripled between 

2000 and 2007 from 17 billion to more than 52 billion liter’s. 

Ethanol is widely used in Brazil and in the United States, and 

together both countries were responsible for 89 percent of the 

world's ethanol fuel production in 2008. Most cars on the road 

today in the U.S. can run on blends of up to 10% ethanol. 

Since 1976 the Brazilian government has made it mandatory 

to blend ethanol with gasoline, and since 2007 the mandatory 

blend is 25% ethanol and 75% gasoline orE25 blend. [4] 

Bioethanol, unlike petroleum, is a form of renewable energy 

that can be produced from agricultural feedstocks. It can be 

made from very common crops such as sugarcane, potato, 

manioc and maize Structure of ethanol molecule. 

 
Fig. 1: Ethanol Structure 

All bonds are single bonds. 

Glucose (a simple sugar) is created in the plant 

by photosynthesis. 

6CO2 +6H2O+light→C6H12O6 +6 O2 

During ethanol fermentation, glucose is decomposed into 

ethanol and carbon dioxide. 

C6H12O6 → 2C2H5OH+ 2 CO2 +    heat 

During combustion ethanol reacts with oxygen to 

produce carbon dioxide, water, and heat: 

C2H5OH + 3 O2 → 2 CO2 + 3 H2O+ heat 

Ethanol may also be produced industrially 

from ethane (ethylene). Addition of water to the double bond 

converts ethane to ethanol: 

CH2=CH2 + H2O →   CH3CH2OH 

This is done in the presence of an acid 

which catalyzes the reaction, but is not consumed. The ethane 

is produced from petroleum by steam cracking.  

A. Preparation of ethanol from molasses 

 
Fig. 2: Preparation of ethanol from molasses 
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The objective of this project was to find a new use for fresh 

rubber coagulum as binder and live cell immobilizing agent. 

Once prepared the culture was used repeatedly to ferment 

molasses containing 10% sucrose over a six-month period 

under non-sterile conditions. The rubber, a hydrocarbon, was 

completely durable, unlike carbohydrate media like alginate 

or karageenan. Ethanol of 90% strength was recovered from 

fermented liquor by single fractionation, Yield of ethanol 

from molasses fermentation was 47% of weight of sucrose, 

comparable with the best yields quoted in the literature. 

IV. PREPARATION OF THE IMMOBILIZED YEAST CULTURE 

A mixture of powdered charcoal, rubber latex and yeast were 

used for preparation. Dilute 100ml of latex with 200 ml water 

and add 200g powdered charcoal plus 30g yeast. Mix well 

and coagulate at ph5 using diluted 3% vinegar. The latex will 

set quickly. Take out coagulum and press it flat on a table 

using rolling pin [5]. Cut into 1" squares and skewer with 8"-

long thin stiff steel rods fixed to a wooden frame which you 

can house inside a suitable plastic vessel with tight-fitting 

vented lid to prevent loss of ethanol during fermentation. 

Connect the vent tube to a vertical tube, as shown, packed 

with ice/cold water to condense ethanol vapor during 

fermentation. 

V. FRACTIONATING COLUMN 

A 100-litre capacity cylindrical steel still with 10-ft long x 1-

1/2" diameter fractionating column and condenser will 

suffice for separating the ethanol from water. The column 

should be packed with 1/2"-diameter x 1/2"-long thin black 

plastic tubes (probably polypropylene or polybutylene) for 

increasing contact between vapor and liquid inside the 

column. Make the condenser 6-ft long x 1" diameter with 

inlets and outlets as shown. This arrangement will easily 

separate 1-2litres of spirit per hour 

 
Fig. 3: Fractionating Column 

A. Stove 

Ordinary wood stove using waste wood from the plantation. 

I used wood gas from wood pyrolysis, with recovery of many 

useful products: charcoal 30%, acetic acid 6%, wood spirit 

1.5%, wood tar 7%, and wood gas 25% (burnt under stove). 

The gas burns well and saves you fuel wood. Wood spirit is 

excellent auto fuel like ethanol. 

B. Method 

Dissolve 1kg molasses containing 50% sugar in 4 liters of 

water. This will give 10% sugar which is ideal. Add to the 

plastic container containing the immobilized yeast culture, 

cap and stand at 25-30deg C (77-86deg F). Reaction time is 

2-3 days and it is over when bubbling of CO2 ceases. 

Carefully pour out the alcoholic solution into the still and start 

the next batch. Once you are familiar with the process you 

can scale it up 5-fold or more up to the still capacity of 80 

liter’s. 

 
Fig. 4: Method 

 
Fig. 5: Fuel Production Country 

C. Parameters 

1) Air Pollution 

 
Fig. 6: Air Pollution 
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Compared with conventional unleaded gasoline, ethanol is a 

particulate-free burning fuel source that combusts with 

oxygen to form carbon dioxide, water and aldehydes. 

Gasoline produces 2.44 CO2equivalent kg/l and ethanol 1.94 

(this is 21% less CO2). The Clean Air Act requires the 

addition of oxygenates to reduce carbon monoxide emissions 

in the United States. The additive MTBE is currently being 

phased out due to ground water contamination; hence ethanol 

becomes an attractive alternative additive. Current 

production methods include air pollution from the 

manufacturer of macronutrient fertilizers  such as ammonia. 

2) Carbon Dioxide 

Low-carbon fuel standard UK government calculation of 

carbon intensity of corn bioethanol grown in the US and burnt 

in the UK.  

Graph of UK figures for the carbon intensity of 

bioethanol and fossil fuels. This graph assumes that all 

bioethanol’s are burnt in their country of origin 

3) Experience by Country 

The world's top ethanol fuel producers in 2008 were the 

United States with 9.0 billion U.S. liquid gallons (bg) and 

Brazil (6.47bg), accounting for 89% of world production of 

17.33 billion US gallons (65.6 million liters). Strong 

incentives, coupled with other industry development 

initiatives, are giving rise to fledgling ethanol industries in 

countries such as Canada, China, Thailand, Colombia, India, 

Australia, and some Central American countries. 

Nevertheless, ethanol has yet to make a dent in world oil 

consumption of approximately 4000 million tonnes/yr. (84 

million barrels/day) in 2006. 

VI. ENVIRONMENTAL BENEFITS ADVANTAGES 

 Ethanol is a renewable, relatively safe fuel that can be 

used with few engine modifications.  

 Second, its energy density is higher than some other 

alternative fuels, such as methanol, which means less 

volume is required to go the same distance.  

 Using ethanol increases national energy security because 

some use of foreign petroleum is averted.  

 Bio-diesel fuel is not harmful to the environment. With 

biodiesel, the smoke becomes very clean indeed. Bio-

diesel fuel may not require an engine modification cheap. 

 Producing Bio-diesel is easier and is less time 

consuming. Bio-diesel fuel can make the vehicle perform 

better.  

 It is noted that biodiesel has a cetane number of over 100. 

Cetane number is used to measure the quality of the fuel's 

ignition.  

 Bio-diesel fuel is produced locally. A locally produced 

fuel will be more cost efficient. Every country has the 

ability to produce biodiesel. 

A. Ethanol Applications (E-10) 

 Dehydration 

 Ethanol-based engines 

 Engine cold start during the winter 

 Ethanol fuel mixtures 

 Fuel economy 

 Consumer production systems 

The Honda CG 150 Titan Mix was launched in the 

Brazilian market in 2009 and became the first fuel 

motorcycle sold in the world. 

 

 
Fig. 7: Ethanol powered vehicle 

An example of an ethanol powered bus. This is 

a Scandia which has been touring the United Kingdom, which 

does not use the fuel widely. A larger buses will enter service 

in Stockholm in 2008. 

VII. ETHANOL FUEL 

Saab 9-3 SportCombi Bio Power. The second E85 flexi fuel 

model introduced by Saab in the Swedish market. 

 

 
Fig. 8: Ethanol powered vehicle 

BEST program ED95 trial bus operating in São 

Paulo, Brazil. 

A. Nox and Biodiesel 

Nitrogen oxide emissions with biodiesel, taken from various 

scientific and industry studies. Adjustment of injection timing 

and engine operating temperature will result in these levels 

[of nitrogen oxides with biodiesel being reduced below 

mineral diesel levels. 

VIII. CONCLUSION 

 Today we are using petrol and diesel as fuels in 

automobiles.  

 Since there are some alternate fuels are superior through 

advantages such as economy, pollution, efficiency, 

convenience etc.  
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 For that reasons we may use alternate fuels like Bio-

diesel, LPG, Hydrogen, CNG, Ethanol, Electric fuel etc., 

Instead of using petrol and diesel. 

 By this way we can control air pollution, overcome 

economy fall, increase efficiency of automobile. 

 Avoid emission of CO in the atmosphere and save 

Human Life 
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