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Abstract

The increasing industialization and mofodzation of the world led to a steep rise in the demand of petrodeum products.
Petroleurn based fuels are stored fuelsin the earth and are imeplaceable. Apart from the preblem of fast vanishing reserve and
ireplaceable nature of petroleum fuals, another important aspect of their use is the extent and the nature of emvironmendtal
pollution caused by their combustion in the vehicular engines. Peiroleum fusled vehicles discharge significant amount of
pollutants fike CO, HC, NOx, scol, lead compeunds and aldehydes. In view of these preblems, alfempls must be made to
develop the tlechnology of altamative clean buming synihetic fusds.Biodiesel is a renewable fuel comprised of mono-alkyl
eslers of long chain fally acids manufaclured from vegetable cils, animal f21s & recycled cooking oils. I1is one of the several
allernafive fuels thal can play imporiant role in development of energy policy, Bicdiesed conlains no petrochemical producls,
Pure: Biodiese! is bio degradable, non loxic & essentially free from sulphur and aromalic compounds. Thus ilis a clean buming
fuel, therelore helpful in reducing emission levels and uli malely preventing global warming Biodiese! can be blended easily
with petroleum diesel in various proportions locreate a Biodiesel blends, B-20(20 % Biodiesel & 80% diesel fuel)is widelyused
plend because il balances the properly difference with conventional diesel, pedormance, emission benefils and cost. B-20can
be usedin aulomolive engines with no major motifications. The present paper will cutling the manulaciuning main aspects of
medhyl esters {Biodiese!) and the vanous blends of itwith foseil diesed as afuel for automotive engine.

Key words: Biodiesel, emissions, global warming and blends.

I INTRODUCTION

Our country being a developing country the increase
indemand in our country for oil for use in the transportation
sector will grow at a much higher rate. All countries
including India are grappling with the problem of meeting
the ever-increasing demand of transport fuel within the
constraints of international commitments, legal
requirements, environmental concerns and limited
resources. In this connection transport fuels of biological
ongin have drawn a great deal of attention during the last
two decades. Hence a program for the development of
enargy from raw material, which grows in the rural areas,
will go & long way in providing enargy security to the rural
pesple. Known crude oil reserves are stimulated to be
depleted in less than 50 years at the present rate of
consumption (1). The demand of crude oil has increased
dramatically and country’s cost for import {2) of crude oil
has increased substantially. Diesel engines have been
widely as a power of engineering machinery, automobile,
and shipping equipment for its excellent drivability and
thermal efficiency(3). Diesel fuels, in India are used in
heavy trucks city transport buses, locomatives, electric
generators, farm equipment, underground mine
equipment, etc (4). The consumption of diesel fuels in
India in 2003-2004 was 36,625 million tons, which is
roughly five times that of gasoline.(5). Diesel particles
mainly consist of carbonaceous material, soluble organic
fraction (SOF), sulfates and traces of metals. Some
constituents of SOF (PAHs and nitro-PAHs) are

mutagenic andior carcinogenic (6). Biodiesel derived
from vegetable oil (Vos) attracts attention as a promising
one to be substituted for conventional diesel fuels (7).
Vegetable il viscosity can be lowered by dilution of oil
with a suitable solvent, emulsification, pyrolysis, and
transesterification.(8). India attained an all-time record of
Jatropha oil seed production of 25 million ton in 1996-
97.(9).Imports represents around 55 percent of India's
edible oil consumption and about half the value of its total
agriculture imports. Jatropha curcus is a drought resistant
species which is widely cullivated in the tropics as a living
fence (10). The only bibliographical reference currently
available dates back to 1985 when DuPlessis. De Villiers
and Van der Walt published a study on the oxidative
stability of methyl and elhyl esters produced from
sunflower cil. They observed storage behavior under
varipus experimental conditions for a period of 80 days.

A.Bio-Diessl

Bio-diesel in ethyl or methyl ester of fatty acids
made from virgin or used vegetable oils {both edible &
non-edible} and animal fals through trans-esterification.
The main commodity sources for bio-diesel in India can be
non-edible ocils obtained from plant species such as
Jatropha Curcas (Ratanjyot), Pongamia Pinnata (Karan]),
Calophyllum inophyllum (Nagchampa), Hevca
brasiliensis (Rubber) etc. Bio-diesel contains no
petroleum, but it can be blended at any level with
petroleum diesel o create a biodiesel blend or can be
used in its pure form. Just like petroleum diesel, bio-diesel
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operates in compression ignition engine: which
essentially require very little or no engine medifications
upto 20% and minor modification for higher percentage
blends because biodiesel has properfies similar to
petroleumn diesel fuels Bio-diesel can be blended in any
ratio with petroleum diesel fuel,

Il. EXPERIMENTAL PROCEDURES

Materials: The tests were carrisd out with 2 sample
of Jatropha biodiesel, The product previously analyzed
(Tabie 1) corresponded 1o the specifications supplied by
Ihe producer for use as diesel fuel,

Working methods: To study the hydrolytic
phenomenen, samples of biodiesel were placed in 20-mi
vials, and enough distilled water was added to bring the
lotal moisture level to 0.1, 0.3, 0.7, and 1.0% respectively.
Results shown are the average values of two
delerminations. A sufficient number of containers were
prepared to camy out the analysis in Ihe time allofted.
Some of them were kept in lhe dark in a room
thermostated at 20°C and the rest in an oven maintained
at40°C. Inthe same way, the samples intended for study
of oxidalive degradation were made up in 2.5L dark glass
containers, filled to 2/3 and secured with screw tops lo
simulate the presence of air above the mass of stored
product.  Strips of iron material were added to those
containers intended to simulate metallic vessels. The
maintenance conditions were identical to those reported
above. The sample containers were opened at fixed imes
and the samples were removed to guaraniee an
oecasional turnaover in the overhead air.

Ill. RESULTS AND DISCUSSION

The acidity values at different times for each of the
working conditions are reporied in Table 2. Despite
adding varying amounts of water, there was no significant
change in acidity with storage at 20°C, ever over a long
period of ime. The lastissue to evaluate was the effect of
aging on the performance of the product, which, we mus!
not forget, is to be used as diesel fuel. For this purpose,
the samples that had been aged at 40° C, stored in glass
or iron tanks, were completely characlerized as fusls.
Table 4 provides the results given by the tests and the
characteristics of the fresh samples. From the reporled
dala, no major diffierences can be seen. The only
difference consists of the presence of pariculate matler,
which can certainly be due to release from the container.

Table 1. Analytical Characterization Of Biodiesel

Used In The Tests
Methyl esters (% wiw) | 98.1
Monoglycerides (% wiw) a7
Diglycerides % wiw) 0.1
Triglyceridas (mg KOHIg) | <01
Acid value (% wiw) 0.32
Free glycenol (% wiw) 0.03
Methanol {5 wiw) 0.18
Soaps {ppem) 15
Moisture (ppm) | 350
TABLE 2. Storage Test in Presence of Different

= of Water'

20°C

Moistura(% Tima (days)

] . TR
o115 32 |48 |60 |80
0.1 032 (033 k2 (034 (033 |03

4

0.3 032 | 033 033 (034 (033 |03

4
07 032 |0 033 |03 |0# |03
: . . . 3
1 032 |033 033 |03 (032 |03
z
T=
40°C
Moistura(% Tirna
0 15 2 |4 £0 a0
01 032 |0 032 |03z |03z |03
3
0.3 032 | 034 035 | 035 (038 |03
i
0.7 032 | 035 03 (03 |03 |03
T
1 032 034 0 |03 [0 |03
ki

“results expressed as acid value mg KOH/g
IV. CONCLUSION

It can be stated that this study has allowed
evaluation of the behavior of Jatropha oil methyl ester fuel
during medium-term storage at conditions similar to those
realistically expected. The possibility of influence of the
oxidation kinetics by the containing material has also been
demonsirated. However, it also has been highlighted that
some products with a completely different pattern of
oxidation do not perform differently. Despite Ihis, il also
seems thal, lo obtain effects on the increase in acidity
(which could be noxious to the product), it is necessary
that the three negative issues mentioned above act
contemporanecusly. The presence of free organic acidity
is one of the factors thal promole the corrosion of
materials, and it is therefore important to keep this
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parameter under control sothat utilization of this diesel fugl
subslitule can be favorably considered. Clearly, these
considerations are valid for samples produced with the
appropriate technology, which allows minimizing the
presence of those molecules that could facilitate
emulsification with water that may be present. Those
materials include monoglycerides diglycerides, free
giycerol. Phospholipids, and in the case of production
processes thatinclude alkaling catalysis, soaps
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