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ABSTRACT

Used fiving oil (fried palm ail) was treated with silica gel so

as fo reduce some of the poor guality parameters of the oil

especially the Peroxide and Free Fatty Acid Values. The free

fatty acid and peroxide values of the used reated oil

subjected to adsorbent treatment wis reduced by 31.14% and
47.8% respectively. The prefreated used fried palm il wars
exlers  as bicdiesel  via

Sodium hydroxide. The

converted  into  methyl

(ransestrification reaction using

methyl esters produced had comparable fuel properties as

petrolenm diesel; hence it can be used as a petrol-diesel

substitute.

Keyworps: Methyl Esther, Tranesterification, Free Fatty

Acid, Peroxide value, Total Polar -Material

INTRODUCTION

Most of the energy needs for domestic and industrial

jon come from carly few precious nat
renewable and ail

consumpt ural resources.

Energy from petro
reserves have been

automatically lead to exhau
future. (Phillip, 1992)- However, the

in relation to

leum source is non-
shrinking in recent Years. This will
stion of this non- renewable

energy source in the near
llenge for developing countries
is to developed and implement

reduce the emissions of gasses

biggest cha
energy consumption
technology , i.e. that can help

particulate matter which have both local and environment

and
impact. In ord

er to be mare environmentally conscious, there

reseurces preferentially. with refereng,

is a necd to Use energyY
roducts. Faj,. i

to the ones that create fower pollutants as by-p
it has no unpleasant room odyy,

oil meets this requirement as

xidation an
sition and does not p

] . s o1 cantent of nuirients f

high resistance 0 0 d high ents fiy,
plymerize casily, T,

¥: Thy

its fatty acid compo
quality includes: elevated free fatty o,
(TPM), change of colg,

yvalue and i:'n;r,_-..u
b

indicators of poor oil
(FFA), high total polar material

high foaming property, 10W iodine
{iterature reveals that colour and stability of g,
frying oil can be improved using adsorben

aluminum hydroxide pe|

activated carbon, ac
(Loh et-al, 2006) For im

as total polar materials, oXi
ahility, silica gel was found to hey,

viscosity.
ts such as zegls,

tivated clay,
proving the quality parameters g

dﬂTiUﬁ P[Dductﬁ pn]l“‘lnclri?ﬂin.

FFA, Colour and oil st
mast suitable adsorbent 1
ducts, viscosity and oil dec
stry and stability of the re

n reducing FFA, TPM, oxids,
pro Dl:}urizﬂﬁm without alterine 4
chemi covered oil . (Loh et-al, 205
f diesel fuel in Migeria is on ingey

The scarcity ©
gEan and Isah, 2006)This scarce resou;

gaumatricall}r, (Alha
is causing low productivit
businesses thereby having negatuve ¢
Fossil fuel causes air pollution to our envirome

¥ in our lmduﬁlﬁ al sector and o

ffect on the economy

the nation.
CO, and other green house gases. Baseds

with emission of
r the produc tion of an altems

this fact, there is need fo
diesel fuel from used frying palm oil in order to counter

difficulties and improve the economy of this nation
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placed in an X-ray beam and the intensity of the Sulphur X- recorded so that the time from initial boiling point [© 10%

ray fluorescence of LOVI BOND-57 sulphur analyzer was volume was recorded.

he heating was continuously regulated so that the

measured. (Mayagi, A. et-al, 2003)
ensation for 10% reco very

However, 1

VAL Pt e uniform average mte OF cond
The methyl ester was poured into the test jar in the appropriate interval could he obtain€d: n the interval between the initia]
t all volumes in the gradiated

and the final boiling poin
thermometer was inserted. The position of the cork was eylinder and the thermometer r
The  were recorded. While the condenser tube conti

the gt’ﬂdunl{‘.d cylimder. was measured ang
recorded. After cooling the flask its
The flask was sllowed to drain unil
eof
d for the percentage mety,

level. The test jar was tightly closed by cork mio which the
eading corresponding o thi,

nues to drain i

the yvolume

adjusted and the thermometer fits the cork tightly,
content was pourcd i,

and the cork were co-axially and the
nd of the

thermometer

thermometer bulb was immersed such that one ¢
the cylinde,

ncrease in e volum
ine
{he percentage residue ang 4

capillary is 3mm below the surface of the ol Lz
: the higuidin the eylin,
: appreciable e
The oil was heated with stiming 10 46°C in water bath s observed. The valug obta
maintained at 48°C. The fuel was cooled to 35°C in the bath.
The disk was placed in the bottom of the jackel.
1 3
jar 25mm from the bottom. The test jar o

The jacket was supported (Akoh and Reynolds, 1998)

ester recovery Was added 0
AhprBg NG total Tecovery Wwas then obtained: fIBe pacentage oy
placed around a test ery was deducted from 100 to obtain the percentag, i,
was inserted into the ice jacket.

containing the test jar, firmly in a vertical position in 2 cooling
RESULTS

the methyl was cooled to a
f the methyl ester

{Phillip, 1992,

bath. After preliminary heating,
brained for the percentage Improvemeny @

The data ©

free fatty acid was tabulated in Table |
cs of the used frying ail after pre- treatmey;
in Table 2.

lowest temperature at which the movement o
was observed and recorded as pour point. seroxide and
Mayagi, et-al, 2003) % s raris
Flash Point Test silica gel are shown
Procedure for determination of flash
(ASTMDq;), the cup Wwas filled with specific level with a
¢ temperature of the sample was
slowly as the flash point 1s
passed across the

f the testing

point by Pensky-martens

sample of methyl-cster. Th
increased rapidly at first and then
approached at 200°C a small test flame was
a point the vapour above the surface 0
ited with the aid of a testing flame a@0ss and
¢ was noted and recorded, where
to ignite and burned

cup. At
sample was ign
the temperature at this poin
the flame causes the oil sample
consciously for some seconds. The temperature at which this

aceurs is at the fire point. (Akoh and Reynolds, 1998)

Distillation Characteristics
Heat was supplied to the distillation flask in a gradual process

and the initial boiling point was observed and recorded, with

the tip of the condenser away from the walls of the graduated
cylinder. The cylinder was moved immediately so that the tip
of the condenser touches its inner wall. The heating was
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from used frying oil as presented in Table 2 shows that the
density and specific gravity at 25 ¢ are 085 and 0854
respectively. The density of the standard biodiesel fuel 15
(0.87 - 0.59) gleny, comparing with the standard diesel fiel
which is (0,82 — t}.EEJgI:m-'. From the values obtained, it was
found that the methyl ester produced when characterized has
value closer to that of petrol diesel. Thus, methyl ester is
within the specific range for diesel fuel. The pour point of the
methyl ester is -6.5"C and this is a temperature at which the
movement of the oil will be observed when cooled. The pour
fuel is between -10 10 001,
the methyl ester,
methyl ester is
19593)

point of petroleum diesel
Comparing this with the values phtained for
there is a little difference which means that the

pour faster than the petroleum diesel. (Choo, et-al,

ig 175°%C , while that of
1o 66°C. * The flash

The flash point of the methyl ester
petroleum dicsel 15 within the range of 59
etroleum
diesel, ind point
iesel fuel. This implies that bio-diesel obtained from
g it a safer
is 97.74%

point of the methyl ester is not within the range of p

icating that the methyl ester has a higher flash

than the d

used oil will ignite easily than dicsel thereby makin

fuel, The distillation recovery of the methyl ester
ic fhe maximum percentage recovered.  The
sidue is 1.23 and the percentage loss is 1.03 of

lled. The mange of loss for petrol diesel 15
for methyl ester

and this
percentage Ie
the quantity disti
between 0.1 to 1.0 and the value obtained
falls within this range which means that the pure product

would in turn give a greater efficiency.

gives results that are relatively
etroleum diesel. From this

from pretreated

The wvarious lest carried out
close to the values obtained for p
result, it can be deduced that the methyl ester
use fried palm oil can be used in an unmodified diesel engine.

The methyl ester yield reasonable encrgy and significant

reduction in carbon IV oxide emissions hence 1t is less toxic

and more environmental friendly.

CONCLUSION

The fried palm oil (mainly palm olein), after pretreatment
with the silica gel is a suitable feed stock for cnnvﬁsi;m to
methyl ester by catalytic reaction called trans esterification
using sodium hydroxide (NaOH). The characterization of the
methyl ester produced give results

SEF

T PR TR Y i

that are refatively close to

iﬁﬂ@'ﬂiﬂ_’ﬂmwﬂﬂﬂww

the values obtained for peiroleum dicsel. From this result, i

the methyl esiers produced have fine|
diesel thus it can

can be deduced that
properties comparable o those of petroleum
for unmodified diesel engmes. Apart

from pmviding an altemative to fossil fuel, methyl ester i5 3
spe less CnVIOTICMCIL

e a diesel substitute

motor  fuel which <au

renewable
r eNncgy diversification and reduy;,

pulh.lliul!l1 p-ermit greate
fuel jmportation.

RECOMMENDATION

1t is recommended that equipments such as sintered glass

dryer may
¢ and oven dryer that were used iy,

palm oils as it saves time and 5

fltration and vacuum be considered more effeey,

{yan whatman filter pape
pretreatment of the fried
higher purity of products
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