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ABSTRACT 

A biofuel is defined as any fuel whose energy is obtained through a 

process of biological carbon fixation. In this paper we attempted to discuss the 

biofuels viz., ethanol, biodiesel, methanol, biobutanol etc. The production of second 

generation biofuel could lead to major advantages in terms of environmental 

sustainability and reduced competition for land with food and feed production. It 

could also offer advantages in terms of greenhouse gas emissions. Biofuels can be 

produced locally, which decreases the nation's dependence upon foreign energy. By 

reducing dependence on foreign fuel sources, countries can protect the integrity of 

their energy resources and make them safe from outside influences. 
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Introduction 

Due to diminishing petroleum reserves and the deleterious environmental 

consequences of exhaust gases from fossil-based fuels, research on renewable and 

environmentally friendly fuels has received a lot of impetus in recent years. With oil 

at high prices, alternate renewable energy has become very attractive. Many of these 

are eco-friendly. A biofuel is defined as any fuel whose energy is obtained through a 

process of biological carbon fixation. 

 

Biological Carbon Fixation: 

Carbon fixation is a process that takes inorganic carbon (in the form of things 

like CO2) and converts it into organic compounds. In other words, any process that 

converts carbon dioxide into a molecule that would be found in a living organism is 

carbon fixation. If this process occurs in a living organism, it is referred to as 

'biological carbon fixation'. 

 

Definition of a fuel: 

A fuel is nothing more than something from which we humans can get 

energy. Carbon fixation can lead to a number of different compounds, like proteins, 

fats, and alcohols (just to name a few). 

 



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY ADVANCED RESEARCH TRENDS 
ISSN : 2349-7408  
VOLUME IV, ISSUE 1(3) JANUARY, 2017 

 157 

Definition of a Biofuel: 

Biofuel is a hydrocarbon that is made by or from a living organism that we 

humans can use to power something. This definition of a biofuel is rather formal. In 

practical consideration, any hydrocarbon fuel that is produced from organic matter 

(living or once living material) in a short period of time (days, weeks, or even months) 

is considered a biofuel.  

 

Bio-mass: 

Biofuels are fuels produced directly or indirectly from organic material – 

biomass – including plant materials and animal waste. 

 

It is important to note that 'renewable' energy is not the same thing as 'green' 

energy. Renewable energy simply won’t run out any time soon, like biofuels, 

hydroelectric, wind, and solar. A “green” energy is one that is also good for the planet 

because it does not harm ecosystems, contribute to acid rain, or worsen global 

warming. Solar energy is a 'green' energy. All 'green' energy is considered renewable, 

but not all renewable energy is green. Biofuels are examples of renewable energy 

sources that aren’t always green because they produce greenhouse gases. 

 

Types of Biofuels: 

The chemical structure of biofuels can differ in the same way that the 

chemical structure of fossil fuels can differ. For the most part, our interest is in liquid 

biofuels as they are easy to transport.  

The comparison of various biofuels with their fossil fuel is presented here. 

 

Ethanol has about half the energy per mass of gasoline, which means it takes 

twice as much ethanol to get the same energy. Ethanol burns cleaner than gasoline, 

however, producing less carbon monoxide. However, ethanol produces more ozone 

than gasoline and contributes substantially to smog. Engines must be modified to run 

on ethanol 

 

Biodiesel has only slightly less energy than regular diesel. It is more corrosive 

to engine parts than standard diesel, which means engines have to be designed to take 

biodiesel. It burns cleaner than diesel, producing less particulate and fewer sulfur 

compounds. 

 

Methanol has about one third to one half as much energy as methane. 

Methanol is a liquid and easy to transport whereas methane is a gas that must be 

compressed for transportation. 

 

Biobutanol has slightly less energy than gasoline, but can run in any car that 

uses gasoline without the need for modification to engine components. 
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Second- generation biofuels: 

Currently used liquid biofuels, which include ethanol produced from crops 

containing sugar and starch and biodiesel from oilseeds, are referred to as first-

generation biofuels. These fuels only use a portion of the energy potentially available 

in the biomass. 

 

Most plant matter is composed of cellulose, hemi cellulose and lignin, and 

“second-generation biofuel” technologies refer to processes able to convert these 

components to liquid fuels. Once commercially viable, these could significantly 

expand the volume and variety of sources that could be used for biofuel production. 

 

Potential cellulosic sources include municipal waste and waste products from 

agriculture, forestry, processing industry as well as new energy crops such as fast 

growing trees and grasses. As a result second generation biofuel production could 

present major advantages in terms of environmental sustainability and reduced 

competition for land with food and feed production. It could also offer advantages in 

terms of greenhouse gas emissions. 

 

Advantages: 

Biofuel advocates frequently point out the advantages of these plant- and 

animal-based fuels, such as: 

 

 Cost: Biofuels have the potential to be significantly less expensive than 

gasoline and other fossil fuels. This is particularly true as worldwide demand for oil 

increases, oil supplies dwindle, and more sources of biofuels become apparent. 

 

Source material: Whereas oil is a limited resource that comes from specific 

materials, biofuels can be manufactured from a wide range of materials including 

crop waste, manure, and other byproducts. This makes it an efficient step in recycling. 

 

Renewability: It takes a very long time for fossil fuels to be produced, but 

biofuels are much more easily renewable as new crops are grown and waste material 

is collected. 

 

Security: Biofuels can be produced locally, which decreases the nation's 

dependence upon foreign energy. By reducing dependence on foreign fuel sources, 

countries can protect the integrity of their energy resources and make them safe from 

outside influences. 

 

 Economic stimulation: Because biofuels are produced locally, biofuel 

manufacturing plants can employ hundreds or thousands of workers, creating new 

jobs in rural areas. Biofuel production will also increase the demand for suitable 

biofuel crops, providing economic stimulation to the agriculture industry. 
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 Lower carbon emissions: When biofuels are burned, they produce 

significantly less carbon output and fewer toxins, making them a safer alternative to 

preserve atmospheric quality and lower air pollution. 

 

Disadvantages: 

Despite the many positive characteristics of biofuels, there are also many 

disadvantages to these energy sources. 

 

 Energy output: Biofuels have a lower energy output than traditional fuels and 

therefore require greater quantities to be consumed in order to produce the same 

energy level. This has led some noted energy analysts to believe that biofuels are not 

worth the work. 

 

 Production carbon emissions: Several studies have been conducted to analyze 

the carbon footprint of biofuels, and while they may be cleaner to burn, there are 

strong indications that the process to produce the fuel - including the machinery 

necessary to cultivate the crops and the plants to produce the fuel - has hefty carbon 

emissions. 

 

 High cost: To refine biofuels to more efficient energy outputs, and to build 

the necessary manufacturing plants to increase biofuel quantities, a high initial 

investment is often required. 

 

 Food prices: As demand for food crops such as corn grows for biofuel 

production, it could also raise prices for necessary staple food crops. 

 

 Food shortages: There is concern that using valuable cropland to grow fuel 

crops could have an impact on the cost of food and could possibly lead to food 

shortages. 

 

 Water use: Massive quantities of water are required for proper irrigation of 

biofuel crops as well as to manufacture the fuel, which could strain local and regional 

water resources. 

 

Conclusions/Recommendations: 

Biofuels are eco-friendly so more stringent sustainability requirements for 

the origin of biomass and demand transparency is required. To reduce the use of fossil 

fuels, an increase in the cost of greenhouse gas emitting fuels should be imposed. 

Innovations in the direct use of solar energy (photovoltaic, bio-organic) are to be 

encouraged 

  




