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INTRODUCTION

World’s economy depends upon the burning of fossil fuel
equivalent of some 180 million barrels of oil each day. The
consumption rate is equivalent to an annual burning of what
nature took about one million years to accumulate fossil
deposits. The fast depletion of fossil fuel becomes concern
and there is a heavy pressure on the engine researcher to find
alternative fuels to replace conventional fuels for the
developing countries of the world. Stavarache et al., (2007)
reported that biodiesel has attracted considerable attention
during the past decade as a renewable, biodegradable and
non-toxic fuel. Biodiesel is well known chemically as the
monoalkly ester of long chain fatty acids and is produced
from several types of conventional and non conventional
vegetable oil and animal fats (Tomasevic and Silver-
Marinkivoc, 2003; Ramadhas et al., 2005). Biodiesel contains
no petroleum but it can be blended at any level with petroleum
diesel to create a biodiesel blend. It can be used in
compression-ignition (diesel) engines with little or no
modification. Biodiesel is simple to use biodegradable, non-
toxic and essentially free of sulphur and aromatics.

Table 1: Fatty acid contents of Jatropha oil

Fatty acid structure weight
Muyristic 14:0 0-0.1
Palmitic 16:0 14.1-15.3
Palmitoleic 16:1 0-1.3
Stearic 18:0 3.7-9.8
Oleic acid 18:1 34.3-45.8
Linoleic 18:2 29.0-44.2
Linolenic 18:3 0-0.3
Arachidic 20:0 0-0.3
Behenic 22:0 0-0.3

Source: Gubitz et al., (1999)

Biodiesel consists of monoalkly esters of long chain of fatty acids produced by transesterification of vegetable
oil with alcohol (methanol or ethanol). Biodiesel is an environmentally friend renewable diesel fuel alternative.
A bench scale production of biodiesel from Jatropha oil (using methyl alcohol and sodium hydroxide as
catalyst) was developed with methyl esters yield of 85%. The produced biodiesel was evaluated as a fuel and
compared with petroleum diesel according to its physical and chemical parameters to its physical and
chemical parameters such as viscosity, flash point, copper corrosion point and density. The fuel properties of
the biodiesel produced were found to be near to that of petroleum diesel. Glycerol was produced as valuable

The fuel of bioorigin may be alcohol, edible and non-edible
vegetable oils, biomass, biogas etc. Jatropha curcas, a non-
edible oil seed bearing and drought advantage, provides
energy self-sufficiency, while reducing fossil fuel consumption
and green house gas emissions (Gubitz et al., 1999). Houfang
et al., (2009) investigated a two step process consisting of pre-
esterification and transesterification to produce biodiesel from
crude Jatropha curcas L oil. The yield of biodiesel by
transesterification was higher than 90% using 1% of NaOH
and a molar ration of methanol to oil 6:1 at 65°C. As a part of
our systematic investigations of exploring indigenous
vegetable oil resources for biodiesel production efforts were
made to evaluate the utility of Jatropha seed oil for biodiesel
production.

MATERIALS AND METHODS

Jatropha oil used for the production of biodiesel on bench
scale by base catalyst transesterification was extracted at
Biodiesel information and demonstration centre, Deptt. of
Biotechnology, Gulbarga University, Gulbarga. Methanol of
99.8% analytical reagent was used. The catalyst was sodium
hydroxide purified pellets of 97% minimum assay. Fatty acid
composition of Jatropha oil has shown in Table 1. Isopropanol
of 99.7% purity, phenolphthalein of 1% and NaOH of 99%
purity were used for the determination of free fatty acids
contents of Jatropha oil. Experiments were conducted using
the following apparatus namely the three necked flask, graham
condenser, and thermometer, heater completed with stirrer
and separator funnel.

Experimental procedure: Initially, the reactor was filled
with1000g of Jatropha oil and heat to 65°C.

Analytical procedure: The free fatty acids content of the sample
was determined using acid base titration technique. The
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Table 2: Comparison of the physico-chemical parameters of the
investigated Jatropha biodiesel to ASTM standards

Parameters ASTM Crude oil Transestrified
Biodiesel

Color Gold yellow Gold yellow  Gold yellow

Viscosity mm?/s 1.9 -6.0 5.14

Density 0.86-0.9 0.905 0.875

Acid value 0.8 1.4 + 0.25 0.74

Flash point 100-170 156

Copper corrosion No.3 max No.1 No.1

strip value

titration method involved the following method. The
neutralized isopropanol was prepared by adding few drops
of N/10 NaOH in 50mL of isopropyl alcohol in a clean and
dry flask. 10g of oil was measured and heated to about 60°C.
After cooling the oil, the neutralized isopropanol was mixed.
Few drops of phenolphthalein indicator was added to the
above mixture with shaking and titrated with N/10 NaOH until
first permanent pink color appeared (Lin et al., 1995).
Determination of FFA was done by the following formulas.

28.2 x Normality of NaoHx Titration value
Weight of the oil

FFA content =

Methanolysis The reaction was performed using 6:1 molar
ratio of alcohol to the oil and catalyst concentration 1% by
weight of the oil at 65°C under stirrer. After 2 hr reaction time,
the reaction mixture was carefully transferred to a suitable
separating funnel. Two layers were separated after about 6 hr,
the one is the glycerol containing layer. The unreacted
methanol and catalyst were removed by warm washing. After
wash the biodiesel was dried by heating to 100°C and stored
for further analysis. The yield of methyl esters was calculated
using the following formula,

Gram of methyl esters produced
x 100

Yield of methyl esters % = - - -
: Y ’ Gram of oil used in reaction

RESULTS AND DISCUSSION

The quality of Jatropha oil would deteriorate due to the
improper handling and storage. Thus, the chemical and
physical properties of Jatropha oil changes at times (Berchmans
and Hirata, 2007). The value of FFA has been found to increase
due to the hydrolysis of triglycerides in the presence of moisture
and oxidation. The order to minimize the FFA content of
Jatropha oil, the pre- treatment process was conducted in the
presence of sulphuric acid. The initial free fatty acid was 5.2%
which was minimized to 1.83%.

The biodiesel yield was estimated after the reaction. The
produced biodiesel weight relative to the initial used Jatropha

oil was taken as the biodiesel yield. Biodiesel with single stage
process produced 85% biodiesel and treatment with sulphuric
acid 95% of biodiesel was obtained.

Flash point is an important factor to consider in the handling
storage, and safety of fuels and flammable materials. The flash
point determined to be 156°C; it is within the prescribed limits
in American and European biodiesel standards.

Acid value was determined by using the ASTM D974. The
acid value of the biodiesel synthesized was 1.4 + 0.25 mg
KOH/g (Table 2). The ASTM biodiesel standard D6751
approved a maximum acid value for biodiesel of 0.5mg KOH/
g which was accomplished by the produced biodiesel.

The copper strip corrosion test of produced Jatropha biodiesel
was measured using a standard test specified by ASTM D130.
The copper strip corrosion property of the produced biodiesel
was found to be within the specification of ASTM.

The kinematic viscosity of the crud oil decreased about 85%
after transesterification and amounts 5.14 mm?/s, this is in the
limits of ASTM standards. Through this reduction the flow
ability of the crude oil increased in a great extent.

CONCLUSION

It can concluded that Jatropha biodiesel is an acceptable and
suitable for diesel fuel. As the Jatropha crop has very good
potential to be grown in North Karnataka, therefore it is
recommended that it should be produced non-conventional
oil that can be transmethylated into an acceptable biodiesel.

REFERENCES

Berchmans, H. J. and Hirata, S. 2007. Biodiesel production from
crude Jatropha curcas L seed oil with a high content of free fatty acids.
Bioresour.Technol. 99: 1716-1721.

Gubitz, G. M., Mittelbach, M., and Trabi, M. 1999. Exploitation of
the tropical oil seed plant Jatropha curcas L. Bioresour. Technol. 67:
73-82.

Houfang, lu., Yingying, L., Hui, Z., Yang, Y., Che, M. and Liang, B.
2009. Production of Biodiesel from Jatropha curcas oil. Comp. chem.
Eng. 33: 1091-1096

Lin, S. W., Sue, T. T. and Ai, T. Y. 1995. Porim test methods. 1
Edn.Palm oil Research Institute Malaysia.

Ramadhas, A. S., Jayaraj, S. and Muraliidaran, C. 2005. Biodiesel
production from FFA rubber seed oil. Fuel. 84: 335-340.
Stavarache, C., Vinatoru, M., Maeda, Y. and Bandow, H. 2007.
Ultrasonically driven continuous process for vegetable oil
trnsesterification. Ultrasonics sonochem. 14: 413-417.

Tomasevic, A. V. and Silver-Marinkivoc, S. S. 2003. Methanolysis of
used frying oil. Fuel Process. Technol. 81: 1





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


