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Abstract- With the increase in the energy demands the use 

of the petroleum products has increased tremendously in 

last few years. Petroleum fuels like diesel and gasoline are 

the primary sources of energy for sustainable development 

of any country. There is urgent need to substitute 

petroleum product and explore the environment friendly 

renewable energy technology. Facing a great shortage of 

mineral diesel, scientists are nowadays actively working 

for converting oil obtained from wild/less commercially 

important plants into bio diesel for economic purposes. In 

this paper we are discussing the availability and 

sustainability of bio-diesel as an alternative fuel as in 

INDIAN perspective. 
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I. INRODUCTION 

Availability of cheap and abundant supply of energy 

is an index of national prosperity. The man has 

needed and used energy at an increasing rate for his 

sustenance and well-being ever since he came on the 

earth. The large scale use of commercial energy has 

led man to a better quality of life. Indeed, energy 

starvation could well be precipitating more 

widespread than food starvation. But the conventional 

energy supplier fossil-fuel resources are finite, 

depleting fast and this fossil fuel-era is gradually 

coming to an end. In this context the renewable 

sources have great potential to meet the future energy 

demands and can also reduce the fossil fuel usages, 

environmental pollution and global warming issues. 

There is urgent need to substitute petroleum product 

and explore the environment friendly renewable 

energy technology. Facing a great shortage of mineral 

diesel, scientists are nowadays actively working for 

converting oil obtained from wild/less commercially 

important plants into bio diesel for economic 

purposes.  

II. BIODIESEL  

Biodiesel as a “Diesel engine fuel” concept is not a 

new one. Rudolf diesel demonstrated that his engine 

could run on vegetable oil fuels. The concept of using 

vegetable oil as a fuel dates back to 1895 when Dr. 

Rudolf Diesel developed the first diesel engine to run 

on vegetable oil. Diesel demonstrated his engine at the 

World Exhibition in Paris in 1900 using peanut oil as 

fuel. Since then various vegetable oils and their esters 

have been tested as the diesel fuel alternatives. Later 

on with increased availability of the petroleum based 

fuels studies on biomass based fuels gradually 

decreased. During the oil shock era of 1970‟s interest 

in these fuels again resurfaced. The alkyl esters of 

vegetable oils and animal fats are called Biodiesel.  A 

number of researchers showed that Biodiesel has fuel 

properties and provides engine performances very 

similar to that of petroleum diesel. The primary 

incentive for using biodiesel is that it is non toxic, 

biodegradable and renewable fuel.  Biodiesel has 

higher cetane number, low sulphur content, low 

aromatics, low volatility and presence of oxygen 

atoms in the fuel molecules. 

Biodiesel is defined as the Monoalkyl esters 

of long chain fatty acids for use in Compression 

Ignition engines. Biodiesel has been a possible 

substitute or extender for conventional diesel. 

Biodiesel can be derived from vegetable oils (both 

edible and non-edible) like sunflower oil, used frying 

oil, jatropha oil, karanja (pongamia) oil, jojoba oil, 

kusum oil, mahua oil, neem oil, sunflower oil, rasp 

seed oil etc. Like petroleum diesel, biodiesel operates 

in compression- Ignition engines. Biodiesel is most 

often blended with petroleum diesel in ratios of 2%, 

5%, or 20%. It can also be used as pure biodiesel. 

Biodiesel fuels can be used in regular diesel vehicles 

without making any changes to the engines. 

There are various verity for bio-diesel but in 

this section we will mention mainly two types.  

A. Jatropha 

Jatrophacurcas is a multi-purpose tree. It is an 

Annual plant having life span of approximately 50 

years. It is a small tree or shrub and it grows between 

three and five meters in height. It has large green to 

pale-green leaves. Flowers are formed terminally, 

individually. The flowering takes place in the hot 

season and the female flowers are comparatively 

larger. The fruits are produced in winter when the 

shrub is leafless. The seeds mature in two to four 

months after fertilization. As the seeds mature the 

capsule changes its colour from green to yellow. The 

oil content of the seed range between 33%-40% and 

50%-60% in kernel. Each seed is about 2 cm (3/4 inch) 

long. The plant starts giving seed in a period of one to 

two years after planting but reaches to the maximum 

productivity level after 4-5 years. At yellow stage, the 

fruits are harvested. The fruits are allowed to ripe and 

fall to ground or being harvested by plucking. The 

cleaned seeds are decorticated prior to pressing or 

expelling. 
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Jatropha plants can be grown on waste and other 

lands such as along the canals, roads railways tracks, 

on borders of farmers‟ field as boundary fence or live 

hedge in the arid/semi-arid areas and even on alkaline 

soils. The plant density is supposed to be of 2500 per 

hectare (spacing of 2 X 2 meters). One way of the 

plantation is directly sowing the seeds. Another way is 

to grow seedlings in a nursery and to plant the 3-4 

months old seedlings at the beginning of the rainy 

season. It can also be propagated from cuttings. The 

cuttings should be about 60 to 120 cm long and are 

placed about 20 cm into the soil. The best planting time 

is 1 to 2 months before the beginning of the rainy 

season. Jatropha seed germinates within 30-120 days at 

a temperature between 17 to 29
0
C. The plant can be 

grown without fertilizer, but for getting a better yield, 

the fertilizer may be applied at the rate of 250 g per 

plant at the onset of the rainy season every year. The 

Oil Extraction can be done with engine driven 

expellers. These are simple machines, which can be 

operated at village level and built within the country. In 

suitable plantation, Jatropha gives about 2 Kgs of seed 

per tree. In relatively poor soils the yields have been 

reported to be 1 kg per plant. Seed production ranges 

from about 0.4 tons per hectare per year to 12t/ha/year. 

, it has been reported that the dry seed of 

Jatrophacurcas would yield about 30–38% of crude oil 

using an engine driven – expeller. 

Jatropha can grow easily from seeds. However 

commercially it can be propagated by three different 

ways such as by seeds, nursery and stem cutting. In 

India, its flowers came between September to 

December and March to April. The fruit extends from 

September to December. The fruits mature 2-4 months 

after flowering With proper care, an average seed yield 

under rained condition is expected. 

B. Castor oil  

The castor bean plant belonging to the family 

Euphorbiaceae family.   Castor oil is extracted from the 

seeds of Palma Christi. Seeds are approximately 46% 

oil. Its fruits are produced in typical clusters, each pod 

containing well developed seeds bearing sufficient   oil 

(47%-49%). This oil is highly viscous, its coloration 

ranges from a pale yellow to colorless, and it has a soft 

and faint odor and a highly unpleasant taste. Castor oil 

dissolves easily in alcohol, ether, glacial acetic acid, 

chloroform, carbon sulfide, and benzene. 

Nowadays growing on a wide scale on marginal 

and wastelands of South Asia. It is widely grown as a 

commercial crop. It is a non-hardy fast growing 

suckering perennial shrub which can reach   a height of 

12 m. However it is cultivated in the Indo-Pakistan 

region as an annual crop on marginal lands and coastal 

sandy belts under warm climates where it reaches a 

height of 2-3 m and can stand moderate arid/saline 

environments. 

Castor oil maintains its fluidity at both 

extremely high and low temperatures.. The chemical 

composition of castor oil is:  

 Ricinoleic Acid – 89.5% 

 Linoleic Acid – 4.2% 

 Oleic Acid – 3% 

 Stearic Acid – 1% 

 Palmitic Acid – 1% 

 Dihydroxystearic Acid – 0.7% 

 Linolenic Acid – 0.3% 

 Eicosanoic Acid – 0.3% 

III. BIODIESEL: INDIAN PERSPECTIVE  

In India the production and utilization of Biodiesel is 

undertaken from last couple of years. As on today the 

Biodiesel is mainly made from Jatropha oil. Attempts 

are being made for using non edible and edible oils 

for the production of Biodiesel.  

 In April 2003 the Committee on 

development of Biodiesel, under the auspices of 

planning commission of India, presented its report 

which recommends a major multi-dimensional 

programme to replace 20% of India‟s diesel 

consumption by Biodiesel. The national planning 

commission has integrated the ministries of 

petroleum, rural development, poverty alleviation and 

environment ministry. One objective is to blend 

petroleum diesel with a planned 13 million tons of 

Biodiesel by 2013. For this, eleven million hectors of 

unused land is expected to be cultivated with jatropha. 

A similar programme was started with ethanol 

production from sugarcane molasses, which is to 

replace 5% of transport petrol in the first phase. In 

March 2004 a first portion of the national programme 

on Jatropha was released with Rs. 800 crore in order 

to support cultivation of Jatropha on new fields and 

plantations. Main objective is to plant 11 million 

hector Jatropha under cultivation. For this the 

programme is made the National mission and 

mobilizes a large number of stake holders including  

individuals, Communities, entrepreneurs, oil 

companies, business, industry, the financial sector as 

well as government and most of its institutions. 

The Government of India approved a 

National Policy on Biofuels in September2008, setting 

an indicative target to raise blending of biodiesel with 

diesel to 20 % by 2017 and scrapping taxes and duties 

on biodiesel. The National Policy on Biofuels 

reaffirms that biodiesel production will only be 

promoted on the basis of non-edible oil seeds on 

marginal lands. The focus would be on indigenous 

production of biodiesel feedstock, and import of oil 

from other crops (e.g. oil palms) will not be permitted. 

Biodiesel plantations on community and government 

lands will be encouraged, while plantation on fertile 

irrigated lands will not be encouraged. The National 

Policy on Biofuels sets the target of raising blending 

of biodiesel with diesel to 20 % by 2017. 

 India is the sixth in the world‟s commercial 

energy demand accounting for 3.5% of world‟s 

commercial energy consumption. A large part of 

population has no access commercial energy from 
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hydrocarbons at all. Petroleum diesel is consumed as 

transportation sector fuel. This is a most critical area 

as there is no realistic alternative is being found so far. 

Overall demand of diesel was over 50 million in 2001 

and shoot up to 100 million  in 2011. In India a larger 

share than the other country is needed for the 

transportation sector fuel i.e. Diesel consumption is 

expected to rise at an annual rate of 5.6% and by 2021 

it is expected to rise 65%.  

Domestic supply can presently satisfy 22% 

of demand and dependence on crude oil imports is 

increasing. There is a growing gap between 

production and consumption of diesel. Indian 

petroleum reserves are expected to last for another 20 

years plus. Rising and volatile prices and respective 

foreign exchange costs are one of the main risk factors 

to Indian economic and social development prospects. 

Prices of fuel in India are comparably higher as 

compared to other countries due to taxation. Recently 

Government of India removed control on petroleum 

fuel prices, which will lead to rapid and continuous 

rise in prices in near future. So it is definitely needed 

that significant portion of the diesel should be 

replaced by the most viable alternative i.e. Biodiesel. 

 At present Europe and in US, Blends 5% to 

30% of Biodiesel are used in diesel engines of 

automobiles without any engine modifications. In 

France use of B-5 is mandatory. In Europe Biodiesel 

is mainly made from rapseed oil, Sunflower oil. In 

US, the Biodiesel is made from Soya bean oil. In 

Malaysia, Palm oil is used. 

 Considering vital aspects, Government of 

India, planned initially to spend Rs. 1500 crore in the 

Biodiesel programme. Legislation is to secure that use 

of B5 and Successfully B20 will become mandatory 

in India.  

Direct use of the Biodiesel in rural engines of 

water pumps, tractors, generator sets to produce 

electricity is permitted. Biodiesel is considered as an 

equal replacement of petroleum Diesel (with 5% less 

efficiency) can be made after Transesterification 

process from virgin or used vegetable oils (Both 

edible and non edible). It is meant to be produced in 

India from Jatrophacurcas and to a lower extent, from 

other non-edible virgin oils such as Neem, Mahua, 

Karanj, Palm, and Castor. It requires practically no 

modifications in engine systems upto 20% blend and 

may be minor modifications in higher percentage 

blends. The use of Biodiesel results into substantially 

reductions of the unburnt Hydrocarbons, carbon 

monoxide and particulate matters. It is considered to 

have no sulphur, no aromatics and has about 10% 

build in oxygen, which helps to burn it fully. 

Biodiesel‟s higher cetane number improves its 

combustion quality. Almost all the present emission 

standards are expected to be reached by Biodiesel. 

 While the country is short of petroleum 

reserves, it has large Arabic land as well as good 

climatic conditions, Potential to convert Biomass into 

Biofuels. At present the demand of edible is higher 

than production. So edible oils mainly used in Europe 

and US as transport oils are not suitable in India as the 

edibles are more expensive in India. 

 Instrument to promote non edible oils is 

hoped to be buy back arrangements with oil 

companies to be put the place and mandatory use of 

Biodiesel blends. The Jatropha programme has to be 

combined with other programme of the Ministries of 

Rural Development to attract growers, entrepreneurs 

and financial institutions. So that a self sustainable 

programme of expansion takes off on its own with 

Government playing its role of facilitator. Studies 

have revealed that direct and indirect impact of 

Biodiesel such as employment generation, balance of 

trade, emission benefits etc. are quite substantial and 

need to be accounted for while considering duty 

structure on Biodiesel and High speed Diesel.  

 Production of Biodiesel from Jatrophacurcas 

is considered as most suitable since it uses lands 

which are largely unproductive for the time being and 

are located in the poverty stricken and water shed 

areas and degraded forests. Jatropha is planned as well 

to be planted under poverty alleviation programme 

that deal with land improvements. Oil cake and 

glycerol are by products which can be sold to reduce 

price of the Biodiesel. The sales cost of the Biodiesel 

is expected to be very close to cost of oil generated for 

production.  

IV. BIODIESEL in INDIA 

a. Shatabdi Express trains use Biodiesel Blends 

B-20 on regular basis. 

b. Southern Railways use B-100 biodiesel for 

running their heavy vehicles like trucks, buses, 

cranes, forklifts, jeeps and tractors 

c. The NBRI Lucknow in association with Biotech 

Park Lucknow has initiated efforts to educate 

farmers, industries and entrepreneurs to 

develop a model nursery and model plantation 

and certification of jatropha seeds for their oil.  

d.  Mercedes – Benz India introduced Bio- Diesel 

version cars in India 

e. The IOCL has tested passenger cars in 

association with TATA‟s. The Hindustan 

Petroleum Corporation Limited has carried out 

tests with BEST (Brihanmumbai Electricity 

Supply Transport) buses in Mumbai on B-20 

blends. 

f. TERI  New Delhi has been involved with the 

cultivation of Jatropha on degraded sites and 

promotion of Biodiesel on an industrial scale,  

g. Daimler Benz has founded a Rs.3.25 crore 

project to evaluate viability of Jatropha seed as 

Biodiesel source for their C class cars. 

h. Daimler Benz tested their C class diesel cars on 

Biodiesel for a test run of 5000 Kms from Pune 

to Kochi, Rajasthan to Delhi in collaboration 

with CMSCRI (Central Salt and Marine 

Chemical Research Institute) Bhavnagar. 
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i. Various Indian Institute of Technologies (IIT‟s) 

launched a Biodiesel research programme in 

collaboration with Automobile companies like 

TATA‟s Mahindra & Mahindra, Toyota.  

j. IIT Kharagpur and Delhi is working on the 

protocols of machines for various operations 

involved in production of Biodiesel. 

k. Almost every state of the country has drawn up 

state level programme under departments of 

horticulture, forestry, rural and agriculture on 

promotion of Biodiesel. 

l. Pune municipal Corporation (PMT) tested and 

running their city buses on biodiesel in 

collaboration with Garware and Shrike Biofuels 

Pune. 

m. Mahindra and Mahindra Nasik launched the 

two models of Diesel Scorpio jeeps running on 

B-20 Biodiesel blend in March 2007. 

CONCLUSION 

Among  all renewable sources vegetable oils 

from both edible and nonedible  plants such as 

jatropha oil, karanja oil, sunflower oil, rasp seed oil, 

neem oil, jojoba oil, mahua oil, coconut oil, castor oil, 

cotton seed oil, palm oil, exhibits a favorable 

alternative source for diesel engine operation. 

Vegetable oils have high-energy content, comparable 

calorific values, nontoxic and non-flammable in 

nature facilitates easier and safe handling. Vegetable 

oils are less polluting renewable fuels having 

properties quite compatible with petrodiesel. 

The biodiesel sector is in its early stage in 

India. A number of scientists / engineers are actively 

working in this growing to explore bio-diesel field. In 

this direction significant number of plantations and 

some processing plants has been set up in recent years 

to tap the technology. 
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