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ABSTRACT

This research is concerned with the conversiomefwaste palm oil and jatropha oil to fatty acidtimgkesters
(biodiesel)by method of trans-esterification witletimanol in the presence of sodium hydroxideor sitas hydroxide
catalyst (and their combination in varied proparsp For reaction time of 90minutes at a react@mperature of 6
and catalyst weight of 1gram, it was observed thatimum yield of 94.8% and 92.6% were obtained fimatm oil and
jatropha oil at a methanol to oil moleratio of LOAll biodiesel samples were tested according td@ M$B100 standards to

ascertain their properties as commercially usalndibsel, and all samples were found to comply whih standards.
KEYWORDS: Waste Palm Qil, Jatropha Oil, Biodiesel, Trans-ffitation
INTRODUCTION

The sky-rocketing price of fossil fuels in the wbrharket and the decline in its supply are theanirissues of
global concerns that call for a renewable energycas as complimentary and/or alternatives to ffdgsls. In addition,
the problem of the continuous release of huge amofugreenhouse gases (GHG), associated with theatibn of fossil
fuels, has triggered climate change. Hence, thetdiee an alternative and environment-friendly ssuof energy has

become inevitable for a sustainable future

Alternative energy is the term used to refers tonfo of energy that are not based on fossil fuetsaba either
renewable or sustainable without depleting a finitsourcé Examples of alternative energy include geotherenargy,

solar energy, tidal energy, wind energy and biofuel

Adequate energy generation and efficient energweion are part of the great challenges expertirtehe
world, including those associated with sustaingbii the environmert Biofuels are attractive alternative/complimentary
option to conventional petroleum based fuels ag tan be utilized as transportation fuels withditthange to current

technologies and have huge potential to improvérenmental sustainability and reduce the emisstwels of GHG.

The current challenge facing the full adoption mffibel, globally, is its cost implication: it costsore than fossil
fuel. Research on improving biofuel production émgrgy source) at lesser cost is being intenifiddvery promising
form of biofuel in this direction is biodiesel, expally if produced from oils that are not suitafide consumption such as
waste oils and jatropha ilBiodiesel (Fatty Acid Alkyl Ester) is produceaifn the trans-esterification of vegetable oil or
animal fats (triglyceride) with alcohol (such asthanol and ethanol), in the presence of a catalystas a relatively
high flash point which makes it less volatile anfies to transport or handle than petroleum dfeseprovides lubricating
properties that can reduce engine wear and extegidelif¢’. These merits of biodiesel make it a good eneogyce and

have led to its use in many countries, especialrivironmentally sensitive areas.
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To overcome the problems of very high productiostcand starvation resulting from the usage of edibl
vegetable oil (as triglyceride source), waste vaigjet oils and non-edible oils can be used indte@tbbally, there is
enormous amount of waste vegetable oils generatifylfctom restaurants, food processing industries fast food shops
These wastes are being incorporated into the fbathchence turning into a potential cause of huheaith problems or
pour down the drain, rivers and land resulting iptdlution which is very harmful to human healthdaenvironmerif.
The oils used in this research work were non edjbteopha oil and waste palm oil and their progsrtare as

shown in Table 1.

Table 1: Properties of Jathropha Oil and Waste PalnOil Used

Oil FFA (%) | Sap. Value (mg KOH/g Oil) | Density @ 36C (g/cnt) | Moisture Content (%)
Jathropha Oil 1.26 208.2 0.9178 0.2
WP01.13196.30.90201.6

Transesterification of waste oils could be enzymtlyzed, acid catalyzed, or base catalyzed. Masgarchers
prefer base catalyzed transesterification for tineotwo are expensive, especially enzyme catalyzetsesterificatioft.
The disadvantages of homogeneous acid catalysigharét requires a higher reaction temperatur@a20dC), higher
concentration of catalyst, and a longer reactioretdue to slower reaction rate. In addition, passible to have residual
acid catalysts corroding the metal reactor and Inpetiis of the reactdt The aim of this research is to compare biodiesel

yields obtained from waste palm oil and jatrophd mestablish optimum conditions for their prodmet
METHODS

Measured quantity of catalyst was dissolved in muedhto form a clear solution of potassium/sodiuethoxide
and the mixture was then added to the heated bié dontent was enclosed, continuously stirred & &0n and
maintained at 6@for 90 minutes through the use of digital magnsticing hotplate. At the end of the transesteaifion

reaction, products obtained were poured into aragipg funnel and allowed to settle for 24hours.

The two products obtained were separated (theapgr lwas biodiesel and the bottom layer was glyjetioe
bottom glycerol layer was first drained off and thp biodiesel layer was made purified by the addiof warm distilled
water (initially, 2 drops of dilute acid 0.2M,B0, was added into the distilled warm water. Impusitie biodiesel were
removed, dissolved in the warm water and then ddhoff. Washing was repeated with distilled watelyaintil the water

obtained from the separating funnel was clean.pittre but wet biodieselwas dried in an oven afClfor 10 minutes.
DISCUSSIONS OF RESULTS

Biodiesel yield increased steadily as the moleorafi methanol to oil increased from 5 to 10, retgss of the
kind of catalyst used (see Figure 1 and 2). Thiécates that increasing methanol/oil mole raticofarg forward reaction
of traneseterification process, resulting into @ase biodiesel yield. This agrees with researchkvearried out by

Jincheng and Jt& In addition, results obtained showed that thédyie catalyst concentration dependent.

Comparatively, KOH is more suitable as catalyst toansesterification process than NaOH catalyst.
This is because KOH catalyst enhanced higher tsBetligeld under the same experimental conditiongufe 1 and 2).

And this finding supports the research work cardatlby Khalizani and Khalisarifli
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Figure 1: Biodiesel Obtained from Jatropha Oil at Dfferent
Methanol/Oil Mole Ratio and Catalyst Mixture
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Figure 2: Biodiesel Obtained from Palm Qil at Diffeent
Methanol/Oil Mole Ratio and Catalyst Mixture
Effect of catalyst mixture (KOH and NaOH at diffatgproportions) was also considered. The performari¢che
catalyst mixture (in term of biodiesel yield) inased as the percentage weight of KOH increaseHddttr palm biodiesel
and jatropha biodiesel production. That is, biogliggeld increases with increase in mass fractibK©H in the catalyst
mixture. For instant at methanol/oil mole ratiosofyield increased from 75.03 % (20 wt % KOH) to®0% (wt % KOH)
for palm biodiesel and from 61.4 % (20 wt % KOH)7f0.4 % (wt % KOH) for jatropha biodiesel.

Comparatively, the palm oil biodiesel yield washeg than jatropha biodiesel under the same reactodition.
This is because triglycerides of palm oil were moeactive than jatropha oil triglycerides due te tact that the

percentage of unsaturated carbon atoms (from dafty profiles) in palm oil is higher than that afrppha.
BIODIESEL PROPERTIES

Analyses were carried out on the biodiesel sangiiégined to evaluate its properties and suitakégyfuel.

Appearance

It was observed that the appearance of the biddieseples produced (from both the waste palm dil jatropha

oil) was bright yellow in colour, but they still tned the initial odour of their parent oils, aported by many
researchers.
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Density (@ 36C)

Density of the jatropha biodiesel produced was iwithe range (0.8828 — 0.8890) gftamd (0.8736 — 0.8784)

g/cnt for palm biodiesel. These are acceptable valueswompared to the ASTM specificatifns
Flash Point

Also measured is another important property of igisel, flash point, the temperature at which biodiesel burns
when in contact with ignition source. The flashrpgaif the jatropha biodiesel produced was withia thnge (126 — 140)
°C and palm biodiesel flash point range was (1235) 2C. These fall within the range of biodiesalsfi point standard
(ASTM D6751).

Pour Point and Ash Content

The temperature at which crystal agglomeratiorxieresive enough to prevent free pouring of fluictadled its
pour point. The pour point values ranges from (3 —%) for jatropha biodiesel and (3 — % for palm biodiesel,
fall within the ASTM values of -15 to Q. The Ash content of the biodiesel obtained from both jathropha arid

palm oil is zero (0). This implies that the biodiess fit for use for there was no impurity in thiediesel.
Cetane Number

Cetane number (CN) relates to the readiness diutleo self-ignite when exposed to the high terapees and
pressure in the diesel engine combustion chamiter.c€tane number affects a number of engine peafocenparameters
such as combustion, stability, drivability white ke, noise and emission of EOThe higher the CN, the better the
performance of the diesel engine. CN of the palrbiodiesel ranges from (51 -56) and the rangeatsfrppha oil biodiesel
is (49 — 56), these values lie within the ASTM D& &pecification of 48-65.

CONCLUSIONS

Palm oil produced highest biodiesel yield under esagmperimental condition with palm oil. Qualitatie

biodiesel obtained from jatropha oil was more $l@dor utilization, considering the propertiesbhaddiesel obtained.
REFERENCES

1. H. K. William, “Biodiesel: Basics and Beyond- A Cpnehensive Guide to Production and Use for the Hanak
Farm,” Aztext Press, 2622 Mountain road, Tamwotthtario Canada. ISBN-13: 978-0-9733233-3-7, 2006.

2. G. G. Evangelos, “A Statistical Investigation obBiesel Physical and Chemical properties and tBeirelation
with the Degree of Unsaturation,” Renewable Enebfy,pp.858 — 878, 2013.

3. The UN Secretary-General's Advisory Group on Eneagyl Climate Change (AGECC), “Energy for a
Sustainable Future,” 1-18, April 2010 New York.

4. K. T. Tan, K. T. Lee, A. R. Mohamed, “Potential Waste Palm Cooking Oil for Catalyst-free Biodiesel
Production,” Energy, 36, pp. 2085—-2088, 2011.

5. E. N. Ali and C.I. Tay, “Characterization of Biod® Produced from Palm Oil via Base Catalyzed
Transesterification,” Procedia Engineering, 53, pp.12, 2013.

Index Copernicus Value: 3.0 - Articles can be sernb editor@impactjournals.us




| Investigation on Biofuel Production Using Two Bas€atalysts 103 |

”

6. A. Monyem and J. H. Gerpen, “The Effect of Biodie€xidation on Engine Performance and Emissions,
Biomass and Bioenergy, 20, pp. 317 — 325, 2011.

7. S. Arumugam, Y. Kien, Cheah, “Catalytic Applicatooin the Production of Biodiesel from VegetablesQil
Chem Sus Chem, 2, pp. 278 — 300, 2009.

8. Y. Zahira, M. Masita, A. Mohammad, A. Zahangir,Kamaruzaman, “Overview of the Production of Biodies

from Waste Cooking Oil,” Renewable and Sustain&viergy Reviews, 18, pp. 184-193, 2013.

9. C. C. Eweremadu, M. M. Mbarawa, “Technical AspeatsProduction and Analysis of Biodiesel from Used
Cooking Oil - A Review,” Renewable and Sustaindbhergy Reviews, 13, pp. 2205-2224, 2009.

10. F. A. Siti, “Production of Biodiesel from Waste Gdiog Oil and RBD Palm Oilusing Batch Trans-estesfion
Process,” B.Sc. Thesis, Chemical Engineering, UsitieMalaysa, 2009.

11. F. Xiaohu, “Optimization of Biodiesel Productionom Crude Cottonseed Oil and Waste Vegetable Oil:

Conventional and Ultrasonic Irradiation MethodsiiPT hesis Graduate School of Clemson Universit§80

12. J. Morgenstern, S. Cline, S. C. Meyer, “Determimatiof the Kinetics of Biodiesel Production using
Proton Nuclear Magnetic Resonance Spectroscopeidyrand Fuels, 20(4), pp.1350 — 1353, 2006.

13. D. Z. Jincheng and L. Jie, “Esterification and Oddication of a Waste Cooking Oil for Biodieseldeuction,”
Energies, pp. 1996 — 1073, 2012.

14. K. Khalizani and K. Khalisanni, “Transesterificatioof Palm Oil for the Production of Biodiesel”
American Journal of Applied Sciences, 804-809, 2011

15. G. Giizel, “Sustainable Biocatalytic Biodiesel ProductidnThermodynamic Analysis,” A PhD Thesis submitted
to Department of Engineering and MBGI, Aarhus Ursity, 2012.

Impact Factor(JCC): 1.5548 - This article can be denloaded from www.impactjournals.us







