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ABSTRACT

ivioringa oleifera plant is an important plant of preat econemsc value as its parts are beng
used for vemme purposes. As soch, the plant §s gaining sreat acceptmes from the poblic as
an altermative spurce of fissl, thes shady is therefore atmed aft producson md chamcerrration
of hindiese] from seed oil of the plant Oil wes extraced foom MMarines oleifern Lam seed and
cooveried w0 biodiesel troush tapsestenification apd then pwified Some physical
characieniztics of the bipdissel produced were datermined and compared with pefroleom
diesel fosl The following properties of the produced bicdiesel were observed: specific
gravity {0.870), viscosity (298 nmy®'s), flash paint (171 “C), boiling point (120 °C), free fatty
arid (042 meFI0H'E), acd wahse (.84 meFl0H'E) amd refmcdive index (132914 at 25.70
*C). The camesponding vahes of these properties for petrolam dissel are; specific pravity
(0L848). wiscosity (1 98om''s), refactive index (1.664) I was conchaded that morines
oleifora Tam sesd is a viable smuce for bindisse]l producion

I b= Biodisssl Exraction. Marineapleitra. T et

INTRODUCTION

Potroleun-based fisel plays an mapsartamt role m the enerey sector mamly & fissl for powening
plamts, nmning vehickss and motor ensines. Howewer, this fissl i not sustainabldes and the
price is also mot stable. Doe to these factors, pew altzmative enerpy especially renewabls
enerpy bas been widely stodied fo fulfl the word's msatiable demand for energy
Mevertheless, mwst of these altermative enermiss are only capable of penerating thermal and
electrical epergy, whersas more than 40%: of the world energy demand &5 in Bousd form
{Ceenmirel, 3003y, Ther=fore, the use of biomass as a pew sorcs of altermative liqoid fisel has
abracied a lot of aftention n recent tmes.

Biodiesel i defined 2= a domestic and renevrable fiel derived from vesetble oil, which
meets the specification of American Socisty for Testing and Materials (ASTM) D6751 for




-

digsal engzines (Fukoda er o, XM Biodisse] consists of alkyl esters, which are produoced
from the trams-esterification resction ‘betwesn trighycenides and alcobwol I is a foom of diesel
fisel mamifachered from vesstable ofls, anional fats, or recycled restamant preases. It is safe,
bindesmmadabla, and produces less air polhtants unlike petroleuns-based diesel (Abdulkarespn
3011} Biodiesal can be used in its pure fommm (BIGN or blemded with pemolem diessl
(Favashr ef ai., 2005).

Maoringa clgifera is a topical nultpapose ree that nahmally srows io India, South-Saharan
Afnica and Soott-America The oil om meringe clalfira seed 5 a good soumce of beta-
carotens, Vitamin C, protein, inon and potassio. If is nod very popular as a source of food in
Migema; it 5 consummed mostly amens the Hassas It is used indusimially in the prodoction of
cosmetics and hrbmication. It is domestically nsed for cocking Itz leanes, fowers, seeds, roots
and bagk can be used as food mmd has medicinal and thempeutic fonctions, espedally in
developing coontries. Liefer olepira seed oil iz alse osed for bdodiessl production
CAbhdulkaresm I011).

Cmde vegetable odls and fais are beine extracied with a mmmber of metheds such as:
Endramalic pressing methed. sopercritical fioid methed mechandcal meethod and sobeent
exacton method The most widsly nsed methods for the extraction of ol ffom Moringa
cleifra are mechanical method and sobrent exiracton method (Crbesvha, 2013,

Sohvent exiraction is thoogh a complex opemation, i constinges the most effcient method for
the reoovery of oil from amy ofl bearing material and ywields high quality oil. It &5 mierestins o
ooie that wiiile sobvent exiaction Zives hisher yvield amd less tbid odl, the opemains cost is
relateely low (Mvlada er @i, 200E). Sobrents compsonly nsed for extracion inciude bexans
berrens and methylene chlomde Presvions ressarchers have extmacted Woringe obelibra oil
using sobvent and aquecons enmymatc extraction methods (Abdolkaresmn W05 ut Socased
on the stody of the physicochenyical properties of the oidl obtained This esearch is therefore
dimed at production amd chamcerzation of biediese]l foom faringa Ofepierr seed oil.

MATFEFETAT S AND AMEF THODS

Preparation of Seeds

Indigencns Monnsa Wejfera seads were collected withio Minna town W Mizer Swate of
Migera The damaged sesds were discarded and the seeds m pood condition were cleaned,
Eroand prsor o ol extraction nsng soxhlst apparams and o- hexans as sobvent. All reasents
used were of analytical grade.




0l Extraction

The exiracrton was camed oot 3 described by Garda-Favoset e af (2010). A guanity of
Mermea eleffera croshed seeds (100 mum in size) were placed in a thimble and fd o a lb-
scale Sohlet endractor fitied with a 1-L roomd-bottom flask and a conderser. The exiraction
was execuisd for & boors with 350 md of the solvent. The mass of the seeds was noted The
exiacizd oil vield was expressad as percentape. which is defined a5 weight of oil exmacted
over weight of the sapmple taken The product was fileered and oven-drisd to a temperaure of
QP - I to remose the remainins solvent comtent in the il sapaple (Al et al., 2013

1M} ml of moriee odl was measured and poured inde a 150 ml conical fask and heated af 45-
S0PC using a water bath. A sobstion of sodium methwsds was prepared in a 250m] beaker
using .30 g of WNaOH pellet and 11 ml of methana]. The sohition was property shmed uril
the MalH pellet 5 complsialy dissolved The MNalH methoxids sohmion was then poured
mia the warnmed morimer oll and stimred vizorously for 30 mimimes using a magmetic sHmer,
and the mizhre was kft o settle for 24 hos i a separating fimmel After settling the upper
laver which was the biodiess] was decanted nto a sepamie beaker while the lower layer
which copprizes of ghycerol and seap was collecied fom the botiom of the fimpel. The W
bipdiesel was wasked with dsmilled water o mmove some waces of soap and other
coofapunants. The quantity of biodiese] collecied was measnmed and recorded.

The flash point was detemmined using penzky-maren equipment The appamanes consists of a
small o imte which the sapmle was paf, the cop was gRdually heated whils being stired fo
distrige beat uniformly in the cup and the tempershre of the oil was monitered with a
thermemester, At regular interval the cup was exposed 0 maked flame The temperature at
which the biodiesel catches fe was defermined: this tenperabre is the flash point of the
sample.

Viscosity Determination

The fenske viscomeder was used o defarmine the viscosity of the sample. The sample was pud
m the viscomeder 5o that it just coincidsd with the lewvel of the upper mark oo the viscomstsr
The fall of the robe to the lower mark was monitorsd nsing a stop waich and the visoosity was
caloulyied

Fefactive meter was used to defermime the refactive index of the héodisce] prodoced Few
drops of the sanmple were placed on the glass slide of the refractor meter. Water at 350°C was
cinulyied around the glass slide to keep ifs tempematore miform Theefacior mefer was
viewed throuzgh the eve pisce; the dark portion viewed was adjusted to be in imersection with




the cross. Af no parallay emmor, the pointer of the scale poimbed on the refractive indes. The
valne was noted and recopded.

An epyty healter was weished, and then a specific velome of distillad water was added o the
beaker and weirhed agmin The beaker was empied and dried so that an equal quanisty of il
could be poured inte the beaker and weighed also. The specific grawify is caloulated as shown
i equation 1.

spectfic gravity == S (1)

wwlght of sguel celenr of weler

Determination of boiling peint
Sanmple of the diessl was Tansferred mio a boiling pomt nibe and the tube later placed oo the
baoilings point appararss. Heat was then spplisd to appartus and the bedling point of the
sampde Was read immediatedy boilng commenced.

Dhedermination of add valoe

The mixhmre of ethano] and fohene m the @to 11 by wobmme was neoiralized pror o uss
with potassiom hydreade solobon in the presence of (L3 mil of mdicator per 100 ml of
mizhore. 1 g of sapmle was weizhed mfo 250 ml comical flask, 30 md of previmesly
panralized powtare of toluene  and edhamod was added to the fask A fow drops of
phenoiphthalein indicator were added and the content tiirated against 0.1 mllive sohmtion of
ethanolic potassimn Endrescide sobstion il the indicator champes to pink colour. Two
eaation 2.

Actd value =——— 2

TWhare,

V iz ethanolic potassium hydroside soloton

C B exadt concenrration of ethanalic potassiom hpdrenide solation used

m: s Mlass of the test sampls

4.1 iz molar mazs expressad in srams per mode of potassiurn hydrosdde.

RESULTS AND DISCUSSION

The esults obtamed from the determiration of physicochemical properties as presented in
Tahble 1 showed that the biodiesel prodiaced had specific prawity of 0.870 kz/l. which is within
the ASTM stamdard vahee (0.86-1.0 kgT). This vahe explamed wiry the oil floats on water as
it is denser. This result agrees with the values reported by Hawash (2010) who obtained the
specific gravity of a blend of béodi=sal with Maringa aiejfera oil to be .29k




-

Tahle 1: Physicochemical Properties of biodiesel produoced from Merimga aleifera seed
oil amd the comventional diesel

Parameders Biodiezel Peirclemm-bazed Ddezel ASTAIIMT=L
Specific gty (ksT) ETD 1.HE 0.BS- 1.00
Elinsonatic visooadty (zomr ') 10E 2 55 6.0 oo
Rafractive index 138 ap 25.7'C 1.654 1.245- 1675
Flash point [ C) 1mM B2 S0 00-1 3000
Beodling podnt {“17) 120 I53-350 -

Froa Farty Acid (FFA) 042 g KOH'g rEmg KO 3.00-3.00 max
Vakss Acid 084 =g KOH'g 1.2 mg KOy 0.80-1.00

The viscosity of the biodissel of 298 mnr''s & within the bimit of the ASTM stamdard and
very low compared o 33.5 poe’'s reported by (Aliva, 2013) and 560 pm's obtained by
Umma et al (2011} This vahe is consistent with the vahes reported by (Shama er ail,
DHIE). This mdscares that the od is a good feedstock fior bindiessl producrion. High viscosity,
aboat 11-17 tirnes bigher than diesel fisel, affects the flow properties of the fuel ;uch as spmy
l=adinz o m adverse effect oo the combaston process (MWNakponz and Weortthdkanokkban
2010, The lower the viscosity the better, as it will aid easy pumping of el in an engine &
bdgher wisoosity leads o poorer atonmization of the fissd injectors. This will nevertheless help
o reduce barrel leakaze

The synthesized béodiscs] had a flash point of 171°C, which is higher than the comventiomal
diesel (84 “C). It iz also higher than the vahse of 89 20 “C obtained by Uzanm e ol (2011).
This iz an advaniage over peirolemm diesel as if ensares safely dumng storaze handline and
Tansportation

The synihesized biodiesal had a boiling point of 120 *C, fee fatty acd of 0.42m=F0H 'z and
an ackd value of 0 BSmeFOHE which conpares well with comentonal beodiess] with
boiling peint of 230 — 350 °C, free faity add of 0.5 meKOHE and add valwe of 1.2
meFOHz Acid valoe of a foel sample showes its adidic namre when in cootact with some
materials in an engine. The resuult also apgrees with the values reposted by Umma er o
(2011}, Vamation i valoes may be as a result of operating conditions wsed dunng the
IR T PIOCess.

The hiodiscs] bas a refractive index of 1652 ar 25 °C which is closs fo the stndand and

beatween the results of Cjego e @l (2011) and Makpone and Wootthikanokkhan (20100 which
muiicanss a pood reswlt.
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CONCLUSION

Based om this ressarch, the high oil weld and the parametsrs obmined fom the
chamacierization of the biodiesel shows that lérmer oigifera ol se=d iz actoally a viablds
fesdstock for biodiessl prodoction This was alse cleady afested o by itz excellsnt
edithle vee=rable od
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