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Abstract

In recent years, there has been an increasing d@nodditerature on biodiesel as a feasible sourteeaewable
energy. Compared to fossil energy, biodiesel isrenmentally friendlier which makes it a viable mpt. This study
set out with the aim of assessing the useéPas$siflora edulisseedoil (purple passion fruit) obtained from an
industrial fruit juice processing waste. The oil svavaluated as a good potential feedstock for mtomiu of
biodiesel. In thisstudy Passiflora edulisseedoil was transesterified using methanol and potasdiydroxide. A
biodiesel yield of 80 % was obtained. The methyeebsad a viscosity of 4.60 nifs, acid value 0.45 mgKOH/g,
density 0.89 g/ml, colour 1.60, water content (04copper strip corrosion-No tarnish, and flasmpei 150°C.
The fuel parameters measured were within rangerdiogpto the American Society for Testing and Mizisr
(ASTM) and International Standards OrganizationQ(iS$tandards. The current findings add substayttallour
understanding of biodiesel and it sources.
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1. Introduction

It is becoming increasingly difficult to ignore tHact that fossil fuel reserves continue to diminisnd new
discoveries are not keeping up with the demand.s€guently, this has encouraged research for o#mawable
substitutes such as biodiesel which seeks to rertedabove problem. While a variety of definitionfsthe term
biodiesel have been suggested this paper will his@efinition first suggested by Pingd al., (2005) who saw it as
the alkyl ester of fatty acids, made by the alcgsigl of oils or fats, from plants or animals, wstmort chain alcohols
such as methanol and ethanol. Other eco-fuels asdhydrogen require extensive engine modificatiwhereas
biodiesel is used directly or as a blend in mosséli engines (Van Gerpen al., 2004). Other advantages include
reduced carbon monoxide, hydrocarbons and pariitleshaust emission (Kist al, 2005).

Pinto et al., (2005) argue that the direct use of vegetable igilsliesel engines has adverse effects. Firstly, it
decreases engine power output and thermal effigiédecondly, oil ring sticking and thickening orllgey of the
lubricating oil due to contamination by vegetablks.oThirdly, high viscosity and lower volatilitysaociated with
vegetable oils inhibits their direct use in dieselgines as they result to carbon deposits in eagaseresult of
incomplete combustion.

The transesterification process is meant to lowegetable oil viscosity hence improving the volgtilas the
molecular weight of triglyceride reduces. The emddpicts of the process are: a mixture of esterfatty acids,
glycerol, alcohol, catalyst and a low percentagdrief di and monoglyceridesviost industrial processes employ
potassium hydroxide, sodium hydroxide and shorirchkohols (Vicentet al, 2004).

The family passifloraceae has over 500 speciesdwigle of Passiflora of which only about 20 varistigf these
fruits are edible and four varieties are cultivatada large scale, one of them beiRgssiflora edulissims var.
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edulis which has the most significant commercidliggNyanziet al, 2005). Two subvarieties ¢fassiflora edulis
sims namely the purple passion fruRagsiflora edulissims var.edulig and the yellow passion fruiPéssiflora
edulis sims var.flavicarpa) grow in Kenya. The fruit is grown for juice extteon and often added to other fruit
juices to enhance aroma or for direct consumptignioe or flesh. The seeds are regarded as wastae usually
disposed of after the extraction of juice from thet. Studies in Asia and Africa suggest that yleow, purple and
kawanda hybrid (grafted) passion fruit seed arb it oils with varying contents of unsaturated yfadcids and
potential source of biodiesel (Debideen and Saniy8). The seeds have an oil content of 18.5-28 8nélothe
content of linoleic acid (C18:2) is between 67.837/% (Van Gerpewt al.,2004 and Lewis, 2007). Passion fruit is
extensively cultivated in Brazil and identified gatential source of biodiesel (Aninidiet al.,2010). The aim of this
research was to produce biodiesel fr@assiflora edulisseed oil obtained from industrial fruit juice pessing
waste.

2. Materialsand M ethods

The reagents used were of analytical grade. Methaas purchased from Sigma (Seelze, Germany). Siatas
hydroxide was obtained from Rankem (New Delhi, #diThe vegetable oil seed extraction was perforimed
Soxhlet method from drfPassiflora edulisseeds which were an industrial waste from a fouitcessing plant in
Kenya and the oil yield from the seeds was 25 % dtid value of the crude oil was first determibgdhe method
described by Van Gerpest al, (2004) before any reaction was performed on it.

2.1 Transesterification Process

Transesterification reaction é¢fassiflora edulisseedoil with KOH was performed at room temperature gsa
magnetic stirrer (Autoscience AM-5250B, Tianjin tinenent Co.). The amount of KOH and methanol were
calculated according to Van Gerpenal, (2004). 88.20 g (100 ml) d¢fassiflora edulisseedoil with a percentage
free fatty acid content (% FFA) of 2.41 require@5Lg of KOH and 24.65 ml of methanol. KOH pelletsrev
dissolved in methanol and added to the vegetahl&@loé mixture was stirred on a magnetic stirref @ rpm for 2
hours and left to stand overnight in a separatimgnél. The mixture separated into two phases,awed part being
crude glycerin and the upper part the methyl ektger. The two layers were separated and the medbigdr
transferred to a vacuum rotary evaporator set €86 remove any excess methanol left.

The biodiesel was washed using a spraying candming it in a separating funnel and spraying waratewat 46C
representing a quarter amount of the biodieselgoeiashed. Water was removed at the bottom of tharagng
funnel on settling. This was repeated until thelwasater did not turn pink on addition of phenoli#in indicator,
indicating that the catalyst was washed out. Théhpheester was dried by heating the ester a®Quntil the
biodiesel changed from cloudy to clear indicatihgttwater had been evaporated. The percentageofidieé methyl
ester was calculated. Fuel properties were measairEgnya Bureau of Standards (KEBS) Nairobi, us®@ and
ASTM standards and the results are show in Table 1.

3. Discussion

From the transesterification reaction the yieldiwidiesel fromPassiflora edulisseedoil was 80.37 % by weight of
the oil. Comparing the theoretical value of 100 %hwB0.37 % vyield value, it can be seen that theas some
difference. This can be attributed to saponificatichere the free fatty acids available in the oihf soaps due to
reaction with the catalyst hence a lower yield ttientheoretical value. This result is further oborated by the fact
that the oil had a high acid value of 4.82 mgKOH/g.

The findings of the current study indicate that gnecess of transesterification greatly reducesogiy which in
turn leads to improved fuel properties of Bessiflora eduliseedoil. Van Gerperet al, (2004) points out that if the
viscosity is too high, excessively high pressuras occur in the injection system. Therefore progscosity or
resistance to flow of diesel fuel is a prime reqmient. It is apparent from Table 1 that the kinéenéscosity 4.6
mm’/s was within ASTM range.
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The broad use of the term flash point in biodiésedlometimes equated with the measure of residoahal left in
the biodiesel. As can be seen from Table 1, trehffgint was greater than 180 implying that it can be used as
there is no risk of explosion.

The copper strip corrosion test shows no tarnisieapper. This test monitors the presence of acidhe fuel. For
biodiesel, the most likely source of a test failureuld be excessive free fatty acids, which aremeined from an
acid value test. Copper strip corrosion test issasure of the corrosiveness of the fuel to coppelrdystems.

Water content is an equally vital parameter agdise An analysis of water content is a measu@eziliness of the
fuel. For biodiesel, it is particularly importanédausewvater can react with the esters, making free fatigs, and
can support microbial growth istorage tanks. Water is usually kept out of thedpetion process by removing it
from the feedstocks. However, some water may be formed dutie process by the reaction of thetassium
hydroxide catalyst with alcohol and also when waghthe biodiesel. If free fatty acids are presearmtter will be
formed when they react to either biodiesel or sétagan be seen from the data in Table 1 that thEemcontent was
within range with a value of 0.04. Density (at’Cy 891 kg/ml and ASTM colour 1.6 met the given standards.

4, Conclusion

This research has produced biodiesel fRassiflora eduliseedoil. The present study was designed to transegterif
Passiflora edulisseedoil and measure fuel properties. This study hasvshthat a biodiesel yield of 80 % was
obtained. The methyl ester had a viscosity of 406/s, flash point > 158C and copper strip corrosion-No tarnish.
All the fuel parameters measured including: den&&TM color and water content were within rangeaading to
the ASTM and I1SO standards. Taken together, thesdts suggest that the biodiesel obtained fRassiflora edulis
seedoil can therefore be used as fuel in diesel engiBesides, the findings from this study make sdvera
contributions to the current literature on biodlese

References

Aninidita, K., Subrata, K., & Souti, M. (2010). Rrerties of various plants and animals feedstockbiodiesel
production Bioresource Technology01, 7201-7210.

Debideen, W., & Sammy, G. M. (1978). Physicochelribaracteristics of yellow passion fruit (Pass#l@dulis var.
Flavicarpa) seed oilVest Indian Journal of Engineering, 33-38.

Kiss, A., Dimian, A., Rothenberg, G. (2005). Sddicid catalysts for biodiesel production towarddaunable energy.
Advanced Synthesis & Catalys#l8, 75-81.

Lewis, M. (2007). Biofuels mandates cause global rmilag, scientists say. [Online] Available:
http://www.openmarket.org (2012-07-12).

Nyanzi, S. A., Carstensen, B., & Schwack, W. A.Q20 Comparative study of fatty acids profile Béssiflora
edulisseed oils from Uganddournal of the American Oil Chemists’ Socjed2(1), 41-44.

Pinto, A. C., Guarieiro, L., Rezende, M. J., Ribel. M., Ednildo, A., Torres, E. A., Lopes, A. Wereira, A. W., &
Andrade, J. B. (2005). Biodiesel: An Overviglsurnal of Brazilian Chemical Society6(6B), 1313-1330.

Vicente, G., Martinez, M., & Aracil, J. (2004). argrated biodiesel production: A comparison of atit
homogenous catalysts systemmresource Technolog®2,297-305.

Van Gerpen, J., Shanks, B., Pruszko, R., Cleménis& Knothe, G. (2004). Subcontractor Report. AstgR002—
January 2004Biodiesel Production Technolog)ational Renewable Energy Laboratory: USA, Colorgunl-52.

73



Journal of Natural Sciences Research www.iiste.org

ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) Ly
Vol.2, No.9, 2012 ||s]'E
Table 1. Fuel properties Bassiflora edulisnethyl ester
PROPERTY METHOD APPARATUS LIMITS CSEK
Kinematic ISO 3104 Automatic 35-50 4.6
viscosity at 40C viscometer
(mn/s) (HMV 472
HERZOG)
ASTM colour ASTMD 1500 Tintometer Max 3.5 1.6
(Lovibond PFX
880)
Copper strip ISO 2160 Air oven, Class 1 No tarnish
corrosion (Memmert)
(3 hat50°C
rating, Max)
Density @ 15C ISO 12185 Density meter 860 - 900 891
3
(kg/nT) (DMA 4500)
Flash poinfC, ASTMD 93 Pensky Martens 130 Min > 150
min closed cup tester
Water content % ASTMD 95 Dean and Stark 0.05 0.04
viv apparatus




