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ABSTRACT

The mam aim of ths work is to optimize the
transesterification process for production of Bicdiesel
from Bnseed oil, which has better properties of Viscosity,
Flash point, and Caborific walue. Efforts have been made
to optimize transesterfication process for Bicdiesel
preduction by considering methanol quantity, potassum
hydroxide guantity, reaction time, reaction temperature
and stimer speed. Different analytical methods such as
TLC, NIR Spectroscopy, and 'H NMR Method are used
to analyze fransesterification reaction. In addition to this,
various Physio-Themnal properties and  lubricity of
Biodiesel (Linseed O Methyl Ester—LOME) and Diesel -
Biodiesel blends were studied using SRV Wear tester
machine and these are compared with that of
pefrodiesel

KEY WORDS: Biodiesel, Methandl, fuel, SRV Wear
Tester, Lubricity, Transesterificaticn.

INTRODUCTION

The waorld is confronted with the twin crises, of fossd fuel
depletion and environmental degradation. The
increasing import bill has necessitated the search for
liquid fuels as an alemative to diesel, which is being
used in large quantibes in fransport.  agricuture,
indusirial, and domestc sectors. Development of the
compression ignition (C.I) engine, since its invention,
has been parallel with diesel fuel development. Ltilizing
vepgetable oil a5 a fuel may require property changes in
the woil or perhaps, some engine modifications or
operating changes. The major difficulties in using the
crude vegetable ods in diesel engines are because of
their high wviscosity, low wvolatdity and poor cold flow
conditions [1].

Vegetable oil when used as a fuel cause nozzle choking
and coking, gurmming, deposition on the piston top,
sticking of piston rngs and contamination of the
lubricating oil. Injection problermn and poor atomization
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due to its high viscosity is 3 major problem. Apart from
these, stariing the engine may become difficult
especially in cold weather. Because of poor atomization
and low wolaility of fuel, smoke and particulate
emissions are relatvely more; o overcome the above
difficulties wegetable oil derved fuel called “Biodiesel”
has been used. Biodiesel is the name of a clean buming
alternative fuel, produced from straight wegetable ail,
animal woilfats, tallow and waste cooking od and,
renewable resources [2].

Biodiesel contains no petroleum, but it can be blended at
any level with petroleurn diesel fo create a Biodiesel
blend. It can be used in compressicn-ignition (diesel}
engines with litthe or no modfications. Biodiesel is simple
to use, biodegradable, nontoxic, and essentially free of
suffur and aromatics. The process used to produce
Biopdiesel is caled transesterfication. The largest
possipde source of suitable o comes from both edible
and nen-edible vegetable oils such as rapeseed. palm or
soybean, Mahua, Pongamia, Haranja, Jatropha and
Me=m oil [3].[4]-

EXPERIMENTAL SETUF

A round botiorn flask was used as laboratory scale
reactor with a reflux condenser and it consisis of
motonzed stimer, siraight coil electric heater, and
stainless steel containers for the experimental purposes.
The mixbre was stimed at constant speed for all test
runs and the temperature range of 80 degree C - 85
degree C was maintained during this experiment. Three
trial runs were carmed out for each combination of
reactants and process conditions and awerage results
are explained graphically in the Figures. 1-2.

The SRV wear tester 5 used for studying wear between
rubbing surfaces subjected to reciprocating metien. The
machine used in this work allows a small section of a
piston ring to be mowved relative to the small piece of a
cylindsr liner. The device is such that the stroke of the
piston ring piece and frequency can be varied to control



the speed at which piston ring piece moves. The force
that can be applied pushes down on the fixthure holding
the piston rning piece. Temperafure can alse be
controlled by heating the liner disc. The test specimen
discs were prepared from the engine cylinder liner (high
phosphones east iron) and then machmned in the form of
a circular dise of diameter 24 mm and thickness of 8.8
mim (outer most) and 7.8 mm inner most

ESTERIFICATION PROCESS

Transesterification is the chemical reaction between
trighycenides and alcohol in the presence of catalyst o
produce monoesters. The long and branched chain
tnglyceride molecules are transformed to monocesters
and ghycerin. Transesterfication process consists of a
sequence of three consecutive reversible reactions. That
is, conversion of tiglycenides o diglycendes, followed by
the conversion of diglpcerides to monoglycerides. The
Glycosides are converted into ghyeerod and yielding one
ester modeculs in each step. The properties of these
esters are comparable to that of diesel. The owerall
transesienfication reaction can be repressnted by the
following reaction scheme [4]

Trighyceride + Aleohol ™™™ Alkyl Ester + Ghycerol

Stoichiometrically, three moles of aleohol are required
for each mole of righyceride, but in practice, a higher
malar ratio is employed in order fo displace the
equilibrium for getting greater ester production. Though
esters are the desired products of the transesterification
reactions, glycenn recovery also is important dus to its
numercus applications in different industrial processes.
Commonly wsed shor chain alcohols are methanaol,
ethanol, propanol and butanol. The yield of esterfication
is independent of the type of alcohol used. Therefore,
the eventual selecton of one of these four alcohols will
be based on cost and performance considerations [5].

The methancol is used commersially because of its low
price, its physical and chemical advantages (podar and
shortest chain alcohed) and KOH is easily dissolved in it
Alkaline  hydrowmides are  the most  effectve
transesterification catalysts as compared to  acid
catalysts. Potassiurm hydroxide and sodium hydroxide
are the commonly wsed alkaline catalysis. Alkaline
catalyzed transesterfication of wvegetable ods s possible
only if the acid value of oil s less than four [B]

STAGES OF BIODIESEL PRODUCTION PROCESS

In the fransesterfication process. aleohol reacts with oil
to release three “ester chams™ from the glyeern
backbone of each trglyceride. Production of Biodiesel by
transesterfication process will consist of the following

stages [G].

= Removal of moisture from the od.
= Heating the il to a required termperature.
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= Mixng of alcohol and catalyst in a reguired
proportion.
= Reaction of the alkoxide and wegetable oil in the
reactor.
= Separation of the ghycerol.
= ‘Washing of the methyl ester.
= Removal of the Moisture from the Biodiesel
Factors effecting Biodiesel ction
Ciptimization of transesterfication process for Biodiesel
production depends upon various parameters such as

Ratio of alcohol to oil.

Reaction temperature.

Cwration of the reaction
Catalyst type and concentration.
Mixing ntensity.

= Punty of reactants.
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OPTIMIZATION
FPROCESS

aF TRANSESTERIFICATION

Efforts have besn made to optimize transesterification
process by considering some of the above parameters.
The following seciions give the details of the efiects of
the above parameters in producing Biodiesel [7] [8]. The
conclusion amived from the effect of different vanables
was that the sample which consists of 200ml of
vegetable oil, B86ml of methanol, 2g of potassaum
hydroxide and a reaction time of 180minutes, had
properties fairy close to diesel fusl. It was necessany fo
see the effect of reaction tme on the fransesterfication
process on the optimized sample as mentioned above.
Below Fig. 1 and 2_shows the plot of percentage yield of
Biodiesel and wviscosity versus reaction time for the
opiimized sample.
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Figurel. Effect of reaction Time on Yield of Biodiesel
preduced from optimized parameters

It is cbserved from Fig.1 that the maximum Biodiesel
yield was obtained for the sample whose reaction tme
was 150 minutes and lowest yield for a reaction tme of
30 minutes; another peak occurs at a reaction tme of



about 120 minutes, third peak occwrs at a reaction time
of 180 mimutes. For other reaction times, the yield of
Biodiesel was more or less the same. Based on the
above graph one can conclude that 180 minutes of
reaction time was sufficient to produce Biodiesel As
shown in Fig_2 that the lowest viscosity was observed for
the sample whose reaction time was 180 minutes and
highest viscosity was obsersed for the sample whose
reaction time was 30 minutes. Samples whose reaction
tme was 150, 180, 210 and 240 minutes had nearly the
same viscosity.

Viscosity in sqm
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Figure 2 Effect of reaction Time on viscosity of Biodiesel
produced from optimized parameters

Therefore, one could select the sample whose reaction
tme was 180 minutes as a standard sample for
Biodiesel production in the laboratory and optimal vakues
are given in Takle 1.

Table 1 Optimized quantities for Biodiesel Production

il | Methanol | KOH 'I;ernp Time | vield | H
{ml) | {mil) {g) (C) | (min) | (%) (mmis)
200 25 2 G5 180 | &7 3.70

ANALYTICAL METHODS USED TO MONITOR
TRANSESTERIFICATION REACTION

Following different analytical methods are used fto
analyze Transesterfication reacton. These methods will
give the detaill information about the guantity of glycerol,
mono-, di-, and ti ghycerdes present in vegetable oil
methyl esters [E] [B].

Zas chromatographsc method

High performance liquid chromategraphy methed
el permeaton chromatography miethod

Near Infrared Spectroscopy (NIR Spectroscopy)
Proton nuckzar magnetic resonance speciroscopy
{ H HMR Method

ER i o s
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But in the present experimental analysis the following
three methods have been used and these are explained
below.

1. Thin layer chromatography

2. Mear Infrared Spectroscopy (MIR Speciroscopy)

3. Proton nuclear magnetic resonance
speciroscopy [ H HMR Method)

THIN LAYER CHROMATOGRAPH

Below Fig.d.gives the details of the thm layer
chromatography test i.e. this test will gives an idea for
polarity of a liquid fuel, generally liguids which are less
non-polar they will not nse in the soluBion of hexans,
ethyl acetate and acetic acid.

Methyl Esters

{riglycerides /,r

/

0l droplet LOME

Figure 3. Thin Layer Chromatography

That is trighycerides are less non-polarity as compared to
esters hence they will raise at a lower length in the
cofumn.

MEAR INFRARED
SPECTROSCOPY)

SPECTROSCOPY {MIR

Recently, MIR spectroscopy has been used to monitor
the Transesterfication reaction  .The basis  for
quantization of the tum ower from riglycends feedstock
to methyl ester prsduct is differences in the NIR spectra
of these classes of compounds. NIR spectra were
obfained with the aid of a fiser optic probe coupled to the
spectrometer, which render their acguisition parscularly
easy and time-efficient. Fig.4. shows the infrared (IR}
spectra, which is almost common for all petrolewsm
products and esterified oils. The IR spectra of neat
esterified oil shows the pronounced functional groups,
which indicates the presence of alkanes and lesser



extent of aromatics and poly aromatics groups with a
clear absence of phosphorus and sulfur [3] [3].
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Figure 4 |R Speciroscopy of Linseed od Methyl ester

The IR spectrum of esterfied lnseed oil shows that they
contain significant amount of esters. The esterified
linseed oil contains the litle amount of water and this
water is removed by heating the ester before using in the
engme. The higher percentage of esters, alkanes and
absence of phosphorus and sulfur make this esterfied
linzeed ol 35 a fulre candidate for altemative,
environmentally friendly diesel fuel. The comparative
frequency ranges of IR spectra; their comesponding
functional growps and indicated compounds are
presented in the Table 2.

Table 2 Functional growps and indicated compounds of
Linseed oil methyl ester

Frequen Linseed oil Methyl Ester
cy range Functicnal
p— Class of compound
em) groups PO
- Alzohal (strong) Due @
3481.93 | O-H stretching CH,OH base
3008.08 | C-H stretching Alkanes, alkenss
¥ 3 Acid oxygenated
2025 33 EHH = dIE-::thl.m of [ compound,  aldehydes
5 ¢ and ketones.
174282 | -C=0 Stretching | Ester Link
1170.85 -C-0- 5Stretching | Ester and Other aromatic
’ of Ester compounds

2p3

13812, | C-H-
1480.897 | Deformation
-C-H-Asymmetric
2380.92 Stretching
101784 | Bending
67225 | frequencies
PROTOM HMWUCLEAR MAGMETIC REZSOMANCE

SPECTROSCOPY {"H NMR METHOD)

Figure 5 shows the 'H MMR spectrum of the sample.
The spectrum exhibits a wery simple and neat spectrem
indicating the presence of wery discrete molecular

SpECIEs.
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Figure 5 'H NMR Linseed od Methyl ester

Muclear magnetic resonance was camed out using
proton and carbon 13 technigues. Absorption resonance
frequencies were recorded wsing CDCLs as a solvent.



The difference in the & values specifies the particular
number of protons in the form of peak spliting. The

Table 4 Various Propertes of different fuels

COMPARISON OF PROPERTIES OF BIODIESEL
WITH RESPECT TO DIESEL FUEL

It is necessary to install a standardization of fuel guality
to guarantee engine performance. so as to evaluate
various physical, chemical, and thermal properies,
because that Biodiesel is produced i quite differently
scaled plants from wvegetable oils of varying orgm and
quality. Several tests were conducted to charactenze
Biodiesel in relation to diesel ocil. The properties of
linseed od Biodiesel, as gwven in Table 4, shows many
similarities with diesel fusl, and therefore, Biodiesel is
rated as a strong candidate as an altemnative to dieseI[2].

following cbservations as shown in below Table 3 is Property ASTM | Diesel | LOME Li d
made from the proton NMR spectroscopy of Linsesd oil “S'ﬁe
methyl ester. Therefore confirming to the result obtained TEST
from IR analysis and 'H MNMR spectroscopy
interpretations, the following structure was confirmed for Viscosity at
the Biodiesel [9]. 40 °C (mm‘s) D445 | 2248 | 370 221
CH-{CHa}e-CHe-CH=CH-CHy-CH=CH-CH-{CHz)o-CHe- '5"&5';';1’:'_?55“ 100 pasas | 110 | 108 .80
CH:-CO-OCHs il
, \Viscosity D445 | 3503 | 25637 | 18571
The follewing formula was usad to calculate the ""'193_
percentage conversion of trighyceride to comesponding Calorifc value 0240 | 4382 | 4013 | 23020
methyl ester [7] [8]. LMJ-K?E}
=PEams D1208 | 0856 | 0.880 | 0.003
C o= 100 X (2Aue3Aea) ravity
APl gravity ("C) | 04052 | 34.97 | 3087 25.19
Where C, percentage conwersion of triglycerides to Flash point 'l':l‘:} [N fifi 163 233
corresponding methyl ester; Age. mtegration value of the Mﬁniﬂtu" Ci | D2500 i) -3.5 2
protons of the methyl esters; and Acq. integration value Pour pointl C} Doy -16 -14 -4
of the methylene protons. The factors 2 and 3 denved . . L - L
from the fact that the methylene carbon possesses two Aniline pomt ("C) = 100
protons and the aleohol (methanol derived) carbon has Copper sirip 0130 . ia .
three attached protons. From the Fig 5 Aye = 2,757 and COMMOSon
A= 2.017. Faid Vapor
pressure (kPa) 03z -— 1370 -
Hence, C = 100X (22 757/3"2.017=81.1125 EE:?E} oeed | 054 078 371
Table 3 Defails of Proton Muclear Magnetic Resonance Carbon ns24 | opis | ooao 028
Spectroscopy residus (wt %) i ) )
I.3||:_'||_::1-'c-:||'| 5 Values Interpretation Eulphll’ o) 05453 | 340 11 .
Trivlet 0.85-1.00 Due to Methyiene group CH, DistilaBon 07760 o 250
[12H) 1 50-1 64 Due to seven equivalent temperature (°C)
Triplet - Methylens groups
[4H) Due to two  equivalent
Quintet 2.001-2.058 | Methylene groups adjacent to Distillation Temperature of Diesel and Diesel Biodiesel
- -CH==CH- linkage blends
[2H) 237.232 Due to methyens group
Triplet ) adjacent to carbonyd growp A property related to the flash point is the boiing point,
I Dus to Methyiene group which is the temperature at which a bguid transitions to a
(2H|Triplet | 2.74-2.78 flanked by 2, -CH=CH-groups gas. For a pure substance the boding point is a single
12H) temperabre  value. Howewer, for a mixure  of
Cuintet 3.642-2.673 | Due to -0-CH. group hydrocarbens as exists in the diesed fuel there is a range
Dus to the four equivalent of boiling points for the different constituent chemacal
4H 5.27-5.35 protons of 2 —CH=CH- groups species. The standard procedwre for measwnng the

boiling point range for a diesed fuel is the distllation test,
which is ASTM Da&.

Az one would expect, the distllabion charactenstics, ie.
the boiling point range, have an important effect on the
performance, storage and safety of the fuels [4] [3].
Table 5 shows the distillation temperatures of the diessl
fuel and linseed od methyl ester. Below Fig.0 shows the
comparison of temperature development of the vapors
produced during the ASTM DBG distillation test for
linseed oil methyl ester and diesel fuel.




Table § Destllation temperatures for Diesel and Biodiesel

Percentage of fusl
evaporated Ciessl LOME
Initial Boiling Point 176 210
5% 196 261
10% 207 271
20% 213 273
30% 214 281
40% 217 281
50% 224 208
G0% 234 30
0% 2492 33d
B0% 2481 42
B0% 282 360
B5% 04 A5G
End Point {28%) 306 368
Recowery (%) 98.73 er.E
Residus (3) T3 1.3
Loss (%) 0.54 1.1
o 375
g4l 4 _E-ﬂ"E-m
B35 J//’
-y
E 275
£201
_E 225 iyt
; 200 —i& Diwcs fuasl
E 175 —=2— Blodi=al (LCME]
e .1

0 10 20 30 40 30 &0 TO 8D 30 100
% Volume of fuel evaporated

Figure @ Comparison of Distllation temperatures for
different fuel

It zan be seen that vapor temperatures for the Biodiesel
are higher than the diesel fuel for the majority of the test
duraticn. Biodiesel fuel reached the temperature from
210 degree C to 358 degree C dumng the
decomposition. Since the posshility exists for the
decomposition of e mefwl ester durng the igniticn
delay penod and the viscosity of the methyl ester is
Some what higher than that of typical diesel fuel, one
might expect to cbserve some differences i the
combustion behaviors of the methyl ester as compared
to diesel fuel.

DETERMINATION OF COEFFICIENT OF
FRICTION FOR DIESEL AND DIESEL
BIODIESEL BLENDS BY USING SRY (ASTM-
D&425-05) WEAR TESTER
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Lubricity s a qualitative term deseribing the ability of the
fiuid to effect friction between, and wear fo, surfaces in
relative motion under load, ke in fuel pumps, between
piston rng and engine FBner, and injectors. The fuel
seems suspect. and presentation of machine failure due
to heat generation, are the main purposes of lubricity
and contamination testing of the il [10]

Insuificient lubricity because of incorrect make up and
lack of thermal and shear stability. and contamination
due to particulate matter, water and inferior combustible
liquids are the main problems of the diesel fuel. Lubricity
of the fuel is measured by SRV testing. HFRR testing
and SLBOCLE and contamination properties of the fuel
are measured by Visual testing, Filtration, Boiling point
curve determination and Crackle test [11].

EXPERIMENTAL SET UP AND INSTRUMENTATION

SRV Wear test method is used o determine EP
lubricating off's coefiicient of friction and its ability to
protect against wear at selected temperature and loads
specified for use in applications, in which high speed
vibrational or start stop motiens are present for extended
pericd of time under nitial high Herzain peint contact
pressure. The SRV test machine consists of oscillation
drive, a test chamber as shown in below Fig.7 and a
loading device with a servomotor and a load cell

oscillation drive rod
Halder for fidng the
test specimen.
Load rod.
Testdisc.

10. Test specimen

-

Receiving block. g

2. Piezoslectric measuring 7.
device

3. Test disc hobder. 3.

4. Electrical resistance 9.
heater

5. Resistance Themnomster

Figure 7 SRV Wear tester chambser

The machine s operated by a control dewice, a imer. a
load control, a frequency control, 3 stroke confrol a data
amplifier to determine the friction coefficent, and a
switch and a controller for heating. Friction coefficients
are recorded in relation to tme by a chart recorder or by
a data acquisition in 3 compaber.



The machine used in this work allows a small section of
a ring to be moved relative to the small piece of a Iner.
The device is such that the stroke of the ring piecs and
frequency can be varied to control the speed at which
ring piece moves. The force that can be applied pushes
down on the fixture holding the ring piece. The test
specmen discs wers prepared from the engine cylinder
liner (high phosphorus cast iron) and then machined in
the form of a circular disc of diameter 24 mm and
thickness of 8.8 mm (outer most) and 7.8 mm inner most
as shown in the below Fig.8.

Figure 8 Disc made from Engine Liner

The top surface of the disc is cylindrical since they are
machined from the inner wall of the cylinder liner while
bottom surface was machined flat. Sliding pins were
fabricated from the top compression ring of the piston,
which has chromium plating that makes it hard. Small
segments of pin (piston ring) with a length of 10mm
width 2.3mm and height 2.8 mm were cut from the piston
ring. A special holder assembly as shown in below Fig.2
was also fabricated to hold the pin while reciprocating
aganst the disc.

Figure 2 Holder with piston pin piecs
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The assembly (Holder with piston pin) was dipped in a
fiuid under boundary lubrication condition. A special cup
as shown in below Fig.10 was also fabricated to hoid the
lubricated fluids for testing aganst the moving ring.

‘

_W v A .' Ly
Figure 10 Cup and disc assembly with test fluid

Since the entire test is being conducted on 3 wear tester,
it does not completely match the characteristics of the
piston ring in an engine.

EXPERIMENTAL PROCEDURE

Due to the physical limitations the ability to change the
stroke on the tester was fimied. The maximum stroke
length was 2mm and the frequency could be vaned from
0-50 Hz The loads could be varied from 0-500N. For the
present  investgations the followng operating
parameters are selected based on the engine
parameters for the friction studies in the SRV wear
tester. Stroke length = 1mm, Oscillation frequency = 50
Hz. Duration of each test = th, Total distance slided
=360m, Loads selected = 100N, 200N, 200N, 400N and
450N. All the conditions in the running engine could be
smulated only partially because of the imiations of the
SRV optimal wear tester eg. engine used in the
experiment has a stroke length of 25mm and frequency
was 1500 rev/min i.e. reciprocating of 25Hz. The stroke
length of the engine s substantially higher than in the
wear tester. Hence we chose to operate the tester at a
higher frequency (50Hz). However lower fnear speeds in
the wear tester result in 3 thinner oil fim than in actual
conditions inside the fired engine.

In the case of the engine in the fired condttions, the
peak pressure in the combustion chamber reach up to
the 10MPa. This pressure when applied to the ring piece
used in these tests would be equivalent of 3 £15N Load.
Hence we selected to conduct the test up to 450N. It
should also be noticed that peak pressure in the four-
stroke engine does not last over the entire cycle of the
engine. The high pressures are only present for the part
of a revolution of the engine. During the low-pressure
portion of the cycle, only ring tension exerts the force on
the Iner. This is approximately equivalent to 14N load on
the ring piece.



AMALYSIS OF THE RESULT

The SRV optimal tester had the necessary components
to measure frictional foree. The coefficient of friction was
contnuously monitored on the siip chart recorder. The
wear tester data was analyzed for average coefficient of
friction for varnouws lubricating fiuids and the result are
shown in the following Table 6. Frction coefficient of the
wearing pair is highly dependent on the lubricatng fluid
working as a boundary lubricant.

Table 8 coefficient of friction for different fuel

Coefiicent of fricion for Diesel and Diese] Biodiesel fuesls

Load Type of Fuel

(M) [ B1o0 | BEO | B6D | B40 | B20 | D100
100 | 0058 | 0.078 [ooDB2|o008s5| 00O| 0.1
200 | 0.06 | 0082 [0DOS| 0.1 [pp2| O0.112
300 | 0075 | 0091 [0Doa | 0101 [p.1p6 | 0.125
400 | 008 | 01 |0103[ 0107 (D108 | 0.14
450 | 007 | ooo | 01 (0103 | pi1| 0.142

These figures reflect that with increase in a LOME
concentration friction coefficient of both pin and disc
were decreased significantly. It can also be observed
that with the increase in load friction coefiicient was
decreased almost in all the loads. This i because at
higher loads boundary [ubnication ftwms in fo
hydrodynamic lubnication [11] [12].

As seen from the below Fig. 11. A substantial decrease
in coefficient of friction was observed in LOME blends. It
was reduced from 0.1 to 0.09 due to addition of 20%
LOME in a diesel at lowest load of 100N while at a
highest load of 450N, it was reduced from 0,142 to 0.11.
Friction coefficient shows different trends depending on
the load and LOME content in the diesel,

D-M T T T T T T T T T 1
100 140 180 220 260 300 340 350 420 280
Load (M)

Figure 11 Ceefficient of friction as a funciion of load for
various test fuels
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Friction coefiicient increased linearly with increase in
load in case of neat diesel, while n case of blends
friction coefficient was maximum at 400M.Thus n case
of neat diesel when load increases metal-metal asperity
contact also morease substantially leading o the higher
friction coefficient confiing the wnswitability of neat
diesel as a boundary lubricant whie in case of blends
with mcrease in load, friction coefiicient decreases
showing lower metal 1o metal contact. This confims that
LOME has an inherent improved lubricity property [11].

CONCLUSION

Based on the above tesis one can conclude that
Transesterification is one of the best methods to mprove
the fuel properties of the triglycerndes. Optmization of
Transesterfication process for Biodessel production
depends upon several parameters such as methanol
quantity. potassium hydroxide guantity, reacton time,
reaction temperature and sterer speed. The resulis
obtained from the present mvestgations shows that, the
Transesterification process improved the fuel properbes
of the oil with respect to Specific gravity, Viscosity, Flash
point and Acid value.

The higher percentage of esters, alkanes and absence
of phosphorus (obiained from the analytical methods
used fo monitor esterfication process) and sulfur make
this esterified vegetable oil as a fulure candidate for
alternative, environmentally friendly diesel fuel. Friction
coefiicient increased lineary with increase in lead in
case of neat diesel;, whie i case of blends friction
coefiicient was low but it follows the same trend as that
of diesel fuel. Thus in case of neat diesel when load
increases metal-metal aspenty contact also increase
substantially leading to the higher friction coefficient
confirming the unsuitability of neat diesel as a boundary
lubricant while in case of blends with increase in load,
friction coefficient decreases showing lower metal to
metal contact. This confims that LOME has an inherent

improved kibricity property

Dibenzothiophens, which is contained in nondesulfurized
peirodiesel, does not enhance petrodiesel lubricity. Fatty
compounds possess better lubricity than hydrocarbons,
because of their polanty-imparting oxygen atoms. Meat
free fatty acads. monoacylglycerols, and glycenol possess
better lubnicity than neat esters, because of their free OH
groups. Lubricity improves somewhat with the chain
length and the presence of double bonds. An order of
oxygenated moieties enhancing lubncity (COOH > CHO
# OH » COQCH3 » C=0 » C-0-C) was cbiamned from
studying variows cxygenated Cip compounds. SRV wear
test shows that exira meygen present in the ester fuel will
enhances lubricity more than nitrogen and sadfur.

The comparison of these properties with diesal shows
that methyl ester has a relatively closer fuel propery
values to that of diessl (than that of oil). Hence. no
hardware modifications are required for handling this fuel
{Bindiesel) in the existing engine. Biodiesel is proved to



be a potential candidate for partial substitubion of mineral
diesel oil.
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