
INTERNATIONAL JOURNAL OF RESEARCH IN TECHNOLOGY AND MANAGEMENT (IJRTM) 
ISSN 2454-6240   
www.ijrtm.com   

 

Volume 2 Issue 4, JUNE 2016 
50 

 

WHY BIODIESEL NOT SECEESS IN INDIAN: AN ANALYSIS 
Amit Moray

1
, Preeti Singh

2
, 

 

1
Assistant Professor, WIT, INDIA 

 

 
 

ABSTRACT 
 The present article deals with the study of causes of non-

popularity of biodiesels in vehicular applications in 

India. Indian government has given subsidy on biodiesel 

productions as well as on the manufacturing of vehicles 

using biodiesels as their fuels. Biodiesel fuel presents safe 

environmental impacts like less greenhouse effect, hence 

lowering global warming. Some automobile industries 

did a lot of research on biodiesel based cars but these 

cars don’t get so publicity or public favour as needed. 

Mahindra & Mahindra launched a vehicle named 

scorpio which is run on pure biodiesel but the vehicle 

don’t get so popularity. Petroleum resources are finite 

and therefore search for alternative is continuing all 

over the world. Development of bio-fuels as an 

alternative and renewable source of  energy for 

transportation has become critical in the national effort 

towards maximum self-reliance- the corner stone of our 

energy security strategy. Bio- fuels like ethanol and  bio-

diesel being environment friendly, will help us to 

conform to the stricter emission norms. International 

experience has demonstrated the advantages of using 

ethanol and methanol as automotive fuel. Since blends 

below 10% of ethanol do not present any problem and 

reduce harmful emission, a decision has already been 

taken to blend 5% ethanol with motor spirit in a number 

of States. To achieve higher blending, a concerted 

programme for use of bio mass for conversion to alcohol 

is essential including expansion of area under sugarcane 

cultivation. this article shows about non availability of 

biodiesel based vehicle , non-availability of biodiesels, 

non-availability  of  trained persons to short out engine 

issues. 
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I.  INTRODUCTION 
The present research work focuses over the operating 

conditions of CI engines in vehicular applications in India. 

The study carried out will decide the reasons that are why 

biodiesels not getting much popularity in the vehicular 

applications. The biodiesel production process will be 

optimized and the study on availability of seeds in India and 

characterization of their biodiesels will also be carried out. 

The study pertaining to biodiesel operating conditions, 

experimental investigation will be performed to check the 

performance and emissions of CI engine using biodiesel and 

their blends with diesel for varying parameters and life cycle 

analysis. The study pertaining to biodiesel will find out the 

limitations due to which biodiesels are not used in vehicles 

in Indian operating conditions and those limitations will be 

eliminated. The study carried out related to opportunities  

and challenges for biodiesel fuel and various refining 

technologies for the purification of crude biodiesel. Being 

the second most populous country of the world, India faces a 

major challenge towards meeting its energy requirements in 

a sustainable manner. As per the report on development of 

biofuels by the committee of Planning Commission, 

Government of India has recommended the biodiesels from 

non-edible oils like jatropha, mahua, and neem oils as 

substitutes for diesel fuel. Biodiesel fuel presents safe 

environmental impacts like less green house effect, hence 

lowering global warming. Bio-diesel commands crucial 

advantages such as technical feasibility of blending in any 

ratio with diesel fuel, use of existing storage facility and 

infrastructure, superiority from the environment and 

emission reduction angle, its capacity to provide energy 

security to remote and rural areas and employment 

generation. Moreover, crops like sunflower, rapeseed and 

tree borne oil seeds like Jatropha curcas provide rich bio 

mass and nutrients to the soil and check degradation of land 

-a major problem affecting nearly 65 million hectares of 

land. Ever increasing consumption of fossil fuel and 

petroleum products has been a matter of concern for the 

country for huge out-go of foreign exchange on the one 

hand and increasing emission causing environmental 

hazards on the other.  Public at large are raising their 

concerns over the declining state of environment and health. 

Bio-diesel can be produced from oil bearing seeds of many 

plants grown in the wild like jatropha, mahua and neem, and 

blended with High Speed Diesel for transport vehicles, 

generators, railway engines, irrigation pumps, etc. Biodiesel 

is made from virgin or used vegetable oils (both edible & 

non-edible) and animal fats through trans-esterification and 

is a diesel substitute and requires very little or no engine 

modifications up to 20% blend and minor modification for 

higher percentage blends. The use of biodiesel results in 

substantial reduction of un-burnt hydrocarbons, carbon 

monoxide and particulate matters. It has almost no sulphur, 

no aromatics and has about 10 % built in oxygen, which 

helps it to burn fully. Its higher cetane number improves the 

combustion.  

Bio-diesel is fatty acid ethyl or methyl ester and has 

properties similar to petroleum diesel fuels. Similar to the 

HSD, bio diesel is its substitute. The specifications of bio-

diesel are such that it can be mixed with any diesel fuel. 

Cetane number (CN) of the bio-diesel is in the range of 48-

60 and the sulphur content is typically less than 15 ppm. 

Studies conducted with bio-diesel on engines have shown 

substantial reduction in  Particulate matter (25 – 50%). 

However, a marginal increase in NO  (1-6%) is also 

reported; but it can be taken care of either by optimization of 

engine parts or by using De-NO catalyst . HC and CO 

emissions were also reported to be lower. Non-regulated 

emissions like PAH etc were also found to be lower. Thus, 
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bio-diesel can supplement the supply of environment 

friendly fuels in our country in future. In conventional diesel 

fuels, the reduction in sulfur content is compensated by 

adding additive for lubricity of fuel injection pump (FIP). 

Bio-diesel is reported to have superior lubricity. Flash point 

of  bio-diesel is high (> 100
0
 C). Its blending with diesel fuel 

can be utilized to increase the flash point of diesel 

particularly in India where flash point is 35o C well below 

the world average of 55o C. This is important from the 

safety point of view. The viscosity of biodiesel is higher (1.9 

to 6.0 cSt) and is reported to result into gum formation on 

injector, cylinder liner etc. However, blends of up to 20% 

should not give any problem. While an engine can be 

designed for 100% bio-diesel use, the existing engines can 

use 20% bio-diesel blend without any modification and 

reduction in torque output. In USA, 20% biodiesel blend is 

being used, while in European countries 5 -15% blends have 

been adopted. Bio-diesel can be blended in any ratio with 

petroleum diesel fuel. It can be stored just like the petroleum 

diesel fuel and hence does not require separate 

infrastructure. Bio-diesel has been accepted as clean 

alternative fuel by US . Due to its favorable properties, 

biodiesel can be used as fuel for diesel engines ( as 

either,B5-a blend of 5% bio-diesel in petro-diesel fuel,) or 

B20 or  B100). USA uses B20 and B100 bio-diesel, France 

uses B5 as mandatory in all diesel fuel. 

 

 

The production of bio-diesel in India for blending with 

diesel lies in the context of : 

 

 Bio-diesel being a superior fuel than HSD from the 

environmental point of view;   

 Use of bio-diesel becomes compelling in view of 

the tightening of automotive 

 vehicle emission standards and court interventions;  

 The need to provide energy security, specially for 

the rural areas; 

  The need to create employment;  

 Providing nutrients to soil, checking soil erosion 

and land degradation; 

 Rehabilitating degraded lands through greening; 

  Addressing global concern relating to containing 

Carbon emissions as provided in 

the Framework Convention on Climate Change;   

 Reduce dependence on crude oil imports.  

 

 

II. Feasibility of Producing Bio-Diesel as 

Diesel Substitute 
 

For the reason of edible oil demand being higher than its 

domestic production, there is no possibility of diverting this 

oil for production of bio-diesel. There are many tree species 

which bear seeds rich in oil. It can be planted on under-

stocked forest lands managed by the J.F.M. Committees, 

farmers field boundaries to provide protective hedge, fallow 

lands, on farmers‟ holdings as agroforestry along with 

agricultural crops, public lands along railway tracks, 

highways, canals and community and government lands in 

villages. It can also be planted under the  poverty alleviation 

programmes that deal with land improvement.While the 

country is short of petroleum reserve, it has large arable land 

as well as good climatic conditions (tropical) with adequate 

rainfall in large parts of the area to account for large 

biomass production each year. For the reason of edible oil 

demand being higher than its domestic production, there is 

no possibility of  diverting this oil for production of bio-

diesel.  Fortunately there is a large junk of degraded forest 

land and un-utilised public land, field boundaries and fallow 

lands of farmers where non-edible oil- seeds can be grown. 

There are many tree species which bear seeds rich in oil. Of 

these some promising tree species have been evaluated and 

it has been found that there are a number of them such as 

Jatropha curcas and Pongamia Pinnata („Honge‟ or 

„Karanja‟) which would be very suitable in our conditions. 

However, Jatropha curcas has been found most suitable for 

the purpose. It will use lands which are largely unproductive 

for the time being and are located in poverty stricken areas 

and in degraded forests. It will also be planted on farmers‟ 

field boundaries and fallow lands. They will also be planted 

in public lands such as along the railways, roads and 

irrigation canals. 

  

Economics of Biodiesel from Jatropha curcas: 

 

The by products of Bio-diesel from Jatropha seed are the oil 

cake and glycerol which have good commercial value. 

These bye-products shall reduce the cost of Biodiesel 

depending upon the price which these products can fetch. 

The cost components of diesel are the price of seed, seed 

collection and oil extraction, oil trans-esterification, 

transport of seed and oil. The cost of Bio-Diesel produced 

by trans-esterification of oil obtained from Jaropha curcas 

seeds will be very close to the cost of seed required to 

transport of seed and oil. The cost of Bio-Diesel produced 

by trans-esterification of oil obtained from Jaropha curcas 

seeds will be very close to the cost of seed required to 

produce the quantity of biodiesel as the cost of extraction of 

oil and its processing in to biodiesel is recoverable to a great 

extent from the income of oil cake and glycerol which are 

bye-products. Taking these elements into account, the price 

of Bio-diesel has been worked out assuming cost of seed as 

Rs. 5 per kg, 3.28 kg of seed giving one litre of oil and 

varying prices of by-products. The cost of Bio-diesel varies 

between Rs. 16.59 to 14.98 per litre if the price of glycerol 

varies between Rs 60 and 40 per Kg. 

 

Blending of Esters & Diesel  

 

Blending conventional Diesel Fuel (DF) with esters (usually 

methyl esters) of vegetable oils is presently the most 

common form of bio-diesel.  The most common ratio is 80% 

conventional diesel fuel and 20% vegetable oil ester, also 

termed “B20,” indicating the 20% level of bio-diesel; There 

have been numerous reports that significant emission 

reductions are achieved with these blends. No engine 

problems were reported in larger-scale tests with, for 

example, urban bus fleets running on B20.  Fuel economy 
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was comparable to DF2, with the consumption of  bio-diesel 

blend being only 2-5% higher than that of conventional DF.  

Another advantage of bio-diesel blends is the simplicity of 

fuel preparation, which only requires mixing of the 

components.   

Ester blends have  been reported to be stable, for example, a 

blend of 20% peanut oil with  80% DF did not separate at 

room temperature over a period of 3 months. A  50:50 

blends of peanut oil with DF was also found quite stable.  

Several studies have shown that diesel/bio-diesel blends 

reduce smoke opacity, particulates, un-burnt hydrocarbons, 

carbon dioxide and carbon monoxide emissions, but nitrous 

monoxide emissions are slightly increased. One limitation to 

the use of bio-diesel is its tendency to crystallize at low 

temperatures below 0°C. Methyl and ethyl esters of 

vegetable oils will crystallize and separate from diesel at 

temperatures often experienced in winter time operation. 

Such crystals can plug fuel lines and filters, causing 

problems in fuel pumping and engine operation. One 

solution to this problem may be the use of  branched-chain 

esters, such as isopropyl esters. The isopropyl esters of 

soyabean oil crystallize 7 to 11°C lower than the 

corresponding methyl esters. Another method to  58 

improve the cold flow properties of vegetable oil esters is to 

remove high- melting saturated esters by inducing 

crystallization with cooling, a process known as 

winterization.  

 

Storage of Bio-Diesel: 

  

Pure plant oils are completely harmless to the environment, 

especially the groundwater. 

However, esterification of vegetable oil increases its water 

hazard. As per German EPA classifies waste vegetable oil as 

a toxic waste. As a general rule blends of bio-diesel and 

petroleum diesel should be treated like petroleum diesel. It 

is recommended to store bio-diesel in clean, dry and 

approved tanks. Though the flash point of bio-diesel is high, 

still storage precautions somewhat like that in storing the 

diesel fuel need to be taken Bio-diesel can be stored for long 

periods in closed containers with little headroom but the 

container must be protected from direct sunlight, low 

temperature and weather. Underground storage is preferred 

in cold climates but is stored in open proper insulation, 

heating and other equipment should be installed. B 20 fuel 

can be stored in above ground tanks depending on the pour 

point and cloud points of the blend Low temperature can 

cause bio-diesel to gel. Additives can be used for low 

temperature storage and pumping. The bio-diesel / its blends 

should be stored at temperatures at least higher by 15 deg C 

that the pour point  of the fuel. While splash blending the 

bio-diesel, care should be taken to avoid very low fuel 

temperatures as the saturated compounds can crystallize and 

separate out to cause plugging of fuel lines and filters. 

Condensation of water in the tank should be avoided as 

hydrocarbon-degrading bacteria and mold can grow and use 

bio-diesel as food.  

Bio-diesel and its blends are susceptible to growing 

microbes when water is present in fuel. Biocides, chemical 

that kill bacteria and molds growing in fuel tank , in small 

concentration .Biocides does not remove sediments. 

Moreover, storage of bio-diesel in old tanks can release 

accumulated deposits and slime and can cause very severe 

filter and pump blockage problem. For long term Storage 

stability of Bio-diesel and blends adequate data are not 

available. Based on experience so far it is recommended that 

bio-diesel can be store up to a maximum period of 6 months 

Some anti-oxidant additives are also used for longer periods 

of storage. Similarly periods are applicable for storage of 

bio-diesel and its blends in vehicle fuel tank. Due to being a 

mild solvent, bio-diesel has a tendency to dissolve the 

sediments normally encountered in old tanks used for diesel 

fuel and cause filter blockage, injector failures in addition to 

clogging of fuel lines. Brass, copper, zinc etc oxidizes diesel 

and bio-diesel fuels and create sediments. The fuel and 

fitting will start changing color as the sediments are formed. 

Storage tank made of aluminum, steel etc should be used, 

  

 Handling of Bio-Diesel : 

  

As a general rule blends of bio-diesel and petroleum diesel 

should be treated like petroleum diesel. Bio-diesel vegetable 

methyl esters contain no volatile organic compounds that 

can give rise to poisonous or noxious fumes. There is no 

aromatic hydrocarbon (benzene, toluene, zylene) or 

chlorinated hydrocarbons. There is no lead or sulfur to react 

and release any harmful or corrosive gases. However, in 

case of bio-diesel blends significant fumes released by 

benzene and other aromatics present in the base diesel fuel 

can continue. On eye contact bio-diesel may cause eye 

irritation. Safety glasses or face shields should be used to 

avoid mist or splash on face and eyes. Fire fighting 

measures to be followed as per its fire hazard classification. 

Hot fuel may cause burn. Bio-diesel should be handled with 

gloves as it may cause soft skin. Mild irritation  

on skin can occur. 

 German Regulations on water hazard classification classify 

products either as NWG (non hazardous to water ) or WGK 

1, WGK 2  and WGK 3 with increasing water  hazard . Both 

bio-diesel and methanol are classifies as WGK 1. The 

glycerin also falls under same classification. There is no risk 

of explosions from vapor in bio-diesel as the flash point is 

high and the vapor pressure is less than 1 mm Hg. Large 

bio-diesel spills can be harmful. Bio-diesel, while not 

completely harmless to the larvae of crustacea and fish, is 

less harmful than petroleum diesel fuel Bio-diesel methyl 

esters have very low solubility in water (saturation 

concentration of 7ppm in sea water and 14 ppm in fresh 

water at 17 deg. C) compared to petroleum diesel  that 

contain benzene, toluene, zylene and other more water 

soluble, highly toxic compounds. However, when the bio-

diesel is vigorously blended into water, the methyl esters 

form a temporary emulsion of tiny droplets that appear to be 

harmful to the  swimming larvae. The half- life for 

biodegradation of vegetable methyl ester is about 4 days at 

17 deg, C about twice fast as petroleum diesel. In the 

laboratory tests, rapeseed methyl eater degraded by 95%   

while the diesel fuel degraded only 40% at the end of 23 

days.Any accidental discharge/ spill of small amounts of 

bio-diesel should have little impact on the environment 
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compared to petroleum diesel, which contain more toxic and 

more water-soluble aromatics. Nonetheless, the methyl 

esters could still cause harm. EPA still considers spills of 

vegetable oils and animal fats as harmful to the 

environment. Spilling bio-diesel in water is as illegal as 

spilling petroleum. Bio-diesel need to be handled like any 

other petroleum fuels and laws should be reviewed   to 

ensure that bio-diesel is covered in the same class, if not 

included already. When biocides are used in the fuel tank to 

kill bacteria, suitable handling precautions like use of gloves 

and eye protection is must. 

  One must check if the laws on disposal of petroleum 

products are applicable to bio-diesel also. Similarly check if 

Laws for spill prevention and containment action for those 

who produce or store bio-diesel exists. Discharge of animal 

fats and vegetable oil are order of magnitude less toxic than 

petroleum discharge, do not create carcinogenic compounds  

 and, are really biodegradable by bacteria thus minimizing 

physical impact on environment. Nevertheless, extreme 

discharges of animal fats, vegetable oils and bio-diesel can 

cause negative impact on aquatic life. Bio-diesel spills 

compare more favorably to petroleum oil spills. Moreover, 

likelihood of an vegetable oil or bio-diesel oil spill being 

comparable in magnitude to a petroleum spill is also very 

small due to differences in volumes  in the two industries. 

Petroleum tankers exceed 250,000-ton capacity whereas 

vegetable oils are carried in parcel tankers with 3500-ton 

capacity. There is a need to differentiate between the 

vegetable oils and petroleum oil through the creation of 

separate classes for animal fats and vegetable oils from 

petroleum oils, and apply separate standards based on the 

differences in physical characteristics between the classes. 

Bio-diesel is currently controlled in the same manner as 

animal fats, vegetable oils and petroleum oils are controlled 

under oil spill laws and regulations, bio-diesel facilities and 

tanker vessels transporting bio-diesel remain controlled in 

the same manner as if they were petroleum oil facilities or 

tanker vessels transporting petroleum oil.  

 

III. ANALYSIS OF TECHNOLOGIES 

WITH REFERENCE TO INDIAN 

RESOURCES & REQUIREMENTS  
 

India has rich and abundant forest resources with a wide 

range of plants and oilseeds. The production of these 

oilseeds can be stepped up many folds if the government 

takes the decision to use them for producing diesel fuels. 

Economical feasibility of bio-diesel depends on the price of 

the crude petroleum and the cost of transporting diesel to 

long distances to remote markets in India. Further, the strict 

regulations on the aromatics and sulphur contents in diesel 

fuels will result in higher cost of production of conventional 

diesel fuels.The production of ethyl esters from edible oils is 

currently much more expensive than hydrocarbon-based 

diesel fuels due to the relatively high costs of vegetable oils. 

The cost of bio-diesel can be reduced if we consider non-

edible oils, and used frying oils instead of edible oils. Non-

edible oils such as neem, mahua, karanja, babassu, Jatropha, 

etc. are easily available in many parts of the world including 

India, and are very cheap compared to edible oils. 

 

 

IV. LIMITATIONS FOR BIODIESEL 

APPLICATIONS 

 It is not advisable to use pure biodiesel in cars 

manufactured prior to 1992, unless the rubber pipes 

and fuel components have been replaced with modern 

ones (newer cars do not use rubber parts). Rubber 

reacts with biodiesel over time, and using it for more 

than a month may cause complications to fuel pumps, 

hoses, o-rings, leading to fuel leaks and seal problems. 

These can either be replaced with steel or heavy duty 

rubber, or corrosion can be reduced by using a 20/80 

regular diesel/biodiesel mix. 

 Biodiesel alone should be avoided in newer vehicles 

with DPF (particulate filters) fitted because it reacts 

with the chemical additive injected into the fuel system 

at intervals by the ECU (engine control unit). A 50/50 

mix of regular diesel/biodiesel can still be used in 

these vehicles without having any adverse effects. 

 Biodiesel may start to solidify between 4-5°C (40°F) 

depending on the oil used, leading to cold weather 

starting problems. During the winter, a 50/50 mix of 

regular diesel /biodiesel should be used. 

 Biodiesel is an excellent solvent and will clean out the 

fuel system, fuel lines, injectors and the fuel tank. 

Although not a bad thing, it does mean that the cleared 

gunk often gets dumped into the fuel filter, which may 

clog and create rough running or a drop in 

performance. People often mistake a simple fuel filter 

blockage as engine damage due to using biodiesel. If a 

lack of acceleration or poor running is experienced 

after around 300 to 1000 miles of using biodiesel, then 

usually a fuel filter change is all that is needed. Once 

done, it only requires changing at the normal intervals 

(it is rare to experience subsequent filter blockages 

after the initial change over to biodiesel). 

 At present there just are not enough people using 

biodiesel to warrant manufacturer's taking the time and 

expense of running tests on their cars using this fuel. 

However, just because a vehicle isn't approved for 

biodiesel use doesn't mean it won't run trouble free 

using it. That said, running a new vehicle that is still 

under manufacturer's warranty on biodiesel is probably 

not a good idea, and if you choose to do so then at 

least make sure the fuel tank is full of regular diesel 

whenever it is taken in for servicing or warranty work. 

 If your car has never used biodiesel before it is 

sensible to start introducing it on a gradual basis. Start 

with a 25/75 biodiesel/regular diesel mix, then a 50/50 

mix and then move on to a 75/25 mix. If everything 

seems fine, then during the summer months move onto 

biodiesel alone (but see the caution about cold weather 

starting). 

 If methanol is used in the biodiesel production, this 

can be made from biomass (such as wood) but most is 

made from natural gas, which of course is a fossil fuel. 

This goes against the grain slightly regarding biodiesel 
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being a fully environmentally friendly fuel - unless 

ethanol is used of course. Most ethanol is plant-based 

(although some is also made from petroleum) so 

technically it is greener to use this in the production 

(but this is more difficult and not for beginners). 

 Until consumer and manufacturer confidence reaches 

the right level through testing biodiesel in a variety of 

engine sizes and shapes, then it won't be widely 

available and so people are forced to manufacture their 

own supplies. 

 Water problems 

 Food security 

 Deforestation 

 Monoculture 

 Starting problem in cold weather 

 Fuel filter clogs 

 Choking of injectors 

 Non-Availability of biodiesel in market 

 Non-availability of Engine service centre  

 Degradation of  rubber tank cap/hoses by reacting with 

biodiesel 

V. STUDY OF OPERATING 

CONDITIONS OF CI ENGINES IN 

VEHICULAR APPLICATIONS IN 

INDIA           
 

In this study, these different operating conditions 

are considered 

 

 Different Weather conditions 

 Different Road conditions 

 Different Traffic conditions 

 Different Design of combustion chambers 

 Different altitudes 

 Different compression ratios 

 Different load conditions 

 Different speed conditions 

 Different injection systems 

 

Key causes of Non-Popularity of Bio-diesel- 

 Cold weather start problem 

 Engine design modification 

 Piston rings/rubber reactions with biodiesels 

 Water available in biodiesel fuel 

 Deposits and clogging 

 NOx increased 

 Lack of pumps 

 Require additional land for farming 

 Nickel plating of fuel lines and tank 

 Slight change in injection timing 

 

VI. CONCLUSION 

 
It is thus clear that Biodiesel produced from non-edible oil is 

suitable for blending with diesel i.e. H.S.D.. As the 

production capacity of Bio-diesel increases it should be 

possible to blend it in higher proportions. To increase the 

popularity of Bio-diesels among the peoples of the country 

some of the initiatives that need to be taken are mentioned 

below: 

  

 Petroleum products Distributors may be encouraged to 

supply Bio-diesel.   

 People must get encouraged to use Bio-diesels. 

 Free Engine service centres are to be set up by 

government. 

 Prices of Diesel should be much higher in comparison 

to Bio-diesel. 
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