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ABSTRACT - Modiesel hat been recevving a ot of concern throughout the world due 1o emerey meed !
crvironmental awareness i an eco- friendly, renewable and alternative diesel fuel Of late. it 15 not cconomcglh
fcasible since the cost of bodiesel is high when compared to conventional diesel o1 as 1# 1« P d :

ol Henee more attention has heen devoted 1o identify the low-cost feedstock such as animal far nom edible ind used
coolang ol to produce biodiesel. The present study utilizes mahua oil as a rav material for the produce

Production, optimization and characterization of mahua oil methyl ester were well estahl

cpermmental technigues and the product evaluation results show that properties of the produced Frodies
that of conventional diesel
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I. INTRODUCTION

Biofucls have the exciting potential for mitigating the grave threats of global warming, reducing the world's
dependence on imported oil from insccure sources and tumbling the sky rocketing costs of fossil fuels Biodiesel 15 4
renewablc, biodegradable, environmentally benign, energy cfficient, substitution fuel which can fulfill energy security
needs without sacrificing engines operational performance. Thus, it provides a feasible solution to the twin crisis of foss:]
fucl depletion and environmental degradation [1]. Depending on climate and soil conditions, different nations are looking
into different vegetable oils for dicsel fuel substitute. The use of edible vegetable oils and animal fats for biodiesel
production has recently been of great concern because they compete with food materials — the food versus fuel dispute
[2,3,4&5].

Many rescarchers have reported that the use of pure vegetable oil in unmodified diesel engines may cause
various engine related problems such as severe engine deposits, injector coking and piston ring sticking duc o their high
viscosity and low volatility [6,7,8&9]. The commonly used methods to reduce the viscosity of vegetable oil are blending:
with conventional diesel, emulsification, pyrolysis and transesterification [6,7]). Among these, transestentication 1 the
most commonly used method for lessening viscosity in vegetable oil [10,11].

Transesterification is the general term used to describe the important class of organic reactions where an
ester s transformed into another through interchange of the alkoxy moiety [12]. Biodiesel may be produced by
transesterifying triglycerides such as animal fat or vegetable oil with alcohol in presence of an acid or base catalyst [ 1]
Selection of a particular process depends on the amount of free fatty acid and water content present i the feedstock

Mahua o1l is an underutilized non-edible vegetable oil which is available plenty i India 15 chosen for the study
The yield of mahua seeds varies (5 200 kg/ tree) depending upon Qlc size anq age of the tree [ 12] 1t starts giving sceds
after 10 years and goes up 10 60 years. Kernel contains 20 - 50 % of oil del)c11Q|1xg on c\pcllcd by ghani or expellet

In the present study, Mahua oil was expenmented as an ullcl:numc feedstock for the production of a biodiesel
The scope of the study is to produce, optimize and evaluate biodiesel from mahua o1l having high FEA with low catalyue

activity catalyst (Lithium hydroxide).

1. EXPERIMENTAL METHODS

Physico-chemical characteristics of the mahua oil such as acid value, FEA, viscosity, odine wu spevilic
pravily, saponification value were analyzed as per ASTM standard methods W\
4

/A7 Biodiesel (methiyl ester) production methodology

‘ Choice of the acid & alkaline catalyst depends on the FA
content is beyond 3%, acid esterification followed by alkalme wamesterification pi
FFA is below 3% only alkaline transestenfication process is cartied out

o
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B. Base catalyzed transesterification
B.1 Effect of alkaline catalyst

Biodiese! with the best properzies are
present study investigales the performeance of |
compared with NaOH & KOH
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Temperature positvely mfluences the Modiesel vield The reaction was carmied out ot 45 40 45 0 ind 6570y

cxpenment the mfluence of reaction EMperate towards esqer Generally, as the reaction temperature increy the rat
\ e & J \ \ ' ‘ l - - '

ebreachon also mereases. | S showe (hy COIVEISIOn increases from o) 0994 % when (he temperature 1ncreased froo
N o yNee N \ . e I
U0 e0°C Highe emperatie of 45 607 Propress the efficiency of transesterification. which i turmn enhan
oster vield
B4 Influence of reaction time

The eftect o reaction fime on tatty aed methyl ester content and it was obseryed that the conversion rate w
dawdling all 45 pun and fnally reached steady stae ar 00 min

oy Ihe conversion e deprved atter 60 mim b
residenee ¢ dan ney

atvely influence the 1y by favouring (he backward reactior

duction of product yield.
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Figure 6. Influence of reaction time with respect to their methyl ester yield

IV, Quality assessment of produced biodiesel
The quality of biodiesel is most important for engine part of view and therefore, the

fuel characteristics of the
alkyl esters synthesized were studied according to ASTM standard methods.
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prepared biodiesel from mahua o1l was examined by FT-IR. The overall study
suggests that LiIOH (whose catalytic activity 1s low) can also be used as a potential catalyst for the production of
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