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and detergents, thus, attempts need to
he intensilied to stecamline the
overdependency on petroleum based raw
materials.  This study investigates the
quality and industrial poteiitials of the oil
ol 12 mycrophylla’s (ol bean) seed.

The properties indicative of cifective

performance of cocants is informed by
hich boiling point, low dynamic viscos- -

specilic heat capacity (Utahet. al., 1989).
Milne et al. (1990) showed that plant oil
is.characlerized by a high selectivity for
“aromatic hydrocarbon in the liquid phase.:
The Iubricity of oil depends on various
faclors. More importantly on the visti
cosity of the oil and the structure of the.
hydrocarbon molecule of various classes
(Marcheva'et. al. 1984), and the
hermooxidative stability of-the oil
(Chepurava et. al. 1984).
The major thrust of this study is to evalu-
ate the thermophysical properties of the
oil to asses ifs oﬁ‘erabiiity in the areas of
cooling and lubrication of machinery.
VMATERIALS AND METIODS
Sumples of 2 Mycrophylla seeds em-
ployed in this work were oblained from

(e wild at Tjebu-Igbo in the South West-

ern region ol Nigeria, All the reagents
used were supplied by British Drug
louse, london and were of Analar
pracde.  The proximate analysis of the
cecd was determined by the methods
carlicr reported (Okegibile and Taiwo.
1990). Extraction of the otl of 2.
Mycrophylla sced was ‘carried out by
solvent extraction using petroleum ether,

iy, high thermal conductivity and high
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- oils of varying interests. |

while the physical peorerties
such as density, viscosit,, surface Lension
and boiling point were determined using
standard method (AOAC. 1984). The-

moisture contént of the oil Y?EE"dE{efl"r‘i'_

of the oil *

i

mined by heating a known weight of the ™Y

T . f i . .
oil to weight constancy at 105°C man ™

~

oven, The weight loss was recordad in ©

i

percont
Bomb calorimelric meiliod using well
laggf%d Aluminium calorimater was em-

ployed in the determination of the spe-"
cific heat capacity (Furmasn et, al,, 1984).
The thermal conductivities of the eil -
were determined by the modified Lee’s’
disc method of ASTM {1978). ~ _

The significance of P mycrophylta’s oil
. as drying oil was exarnined by mixing it
“in varying proportion with ethylene gly-

col and linseed oit and then stirred thor-""
oughly-ta homogenize. The mix was
applied as thin film (0.5 mm) on giass
plates and allowed to air dry (Igwe and
Tbemesi, 1989)." Ten glass plates films
of each proportion were!ex'perimcntcd
and the drying level examined at an
hourly interval after initial time ot ten
hours. The results were compared with
existing literature data forisome synthetic

RESULTS AND DISCUSSION

The proximate anajysis of the
Peintachlelra mycrophyl{a seid (table 1)
revealed that the seed gonfgins oil and
protein ta the value ofj 22‘5 apd 18.3
percent respectively. The repulfs n Ta-
ble 2 show the physical propgrties of the
oil compared with those of pther indus-
trial oils. |

.
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Tahle 1)

face

Proxinmto nunlysis of Pruycropliyttu it

CMutrient ' Perceatage
nMotstureContent ? 14.2+0.40
Ash 414013
Crude fut/oil 22.540.54
Crude protein 18.340.95
Crude hbre 18.01+2.10
Vitamin C fm,ﬁ/l(J(lg,) 55.045.4l

The physical properties of 22 mycraphylla
oil is in same order of magnitude with
those oils reported in thé literature
(Shekheret. al. 1978). The density, syr-
tension, thermal conductivities and
specific heat mp'\cuy arc of the same

OML. of magnitude. However, the vis-

=ity of the forest-based cil is lowu

1} wi that ofthe enpine oif, but higher than
that ol the trancformer ol

(ubricating cdters in the oil could haye
accounted for the considerable dcnsilty

Table 2;

| i Pliysical [n‘upcl"lic: al the 2, ‘numrup.ll_;'llr/ uil con
e . cund vepetubie! .u“ al "7"C

| I
value of 875.2-kg m*. | |
This will enhance the lub. city of the oil.
Alternatively the excess de .muy ol the
taloiteverth \,\f’f_ me-oH could -
result fromthe ““'1“51»01"{} rgan xr«'wh ch
might be deleterious to it perfo ‘mance
at higher moeisture wmtm However,
the moisture content oi‘;O 35 ppreent
serves as advantage. Wa}er, vhich is a
contaminant in oils, affects the %;uality
as well as the condition and wearjof en-
gines in course of use. Due to hiph po-
farity, it is expected to influcnce greatly
the physical state of the oil az|d i‘uemct
‘chemically with the ol f'émpo ienis (e.g.
Elddlh\/(ib) and. partalac ?cu\(nyl{m the
surface- phnomena of the parts bm g lu-
‘bricated. - The pcxformaxwe of lubncaf-
ving oil lm ve been shown to e ma(‘i"mcd
by moisturc up to 1.5 pereent (Fchin et
ial., 1983). Thus conpmo_’,; induced wear
fywhich might result into :1c1vc.r:e effect on
antiscouring properties, [xluf\’:f.)) fimiling
the opcrabiliiy ofoii wili be minimal with

umul'\\ lth somy ””'N,I r“”* K |
. e . Ly

experimen

o i
v.'l .
:
i
1

Property L anperaplipila

Fypine uil

Translormer ' )
- . : Pabi kernel ait -
ol ! . !

Density T T T e e ———bee
Lo (Ky m"‘) d75 6 §65.2. - }{H‘ G —‘_T;')‘ -7_—;
T Viycusily : i ‘ o
¢ (W Nsm) 6.4 AU 0.8 LS
L Sulfd(.l. lc.ns[on . L » ! ; ‘ ot I
R T N T 20 LY. 24 A 9‘! S
n S{)LC[IlChC.Il . SERNES
(KKt K 2.84 2.92 w2 gy oo
. 'H\er.\l t.omluuml) I . . L ' UAEE
Cwa K u.l2e 0.19y W13y L g3
Doiling poim ) s o
Y, . 288.0 A5t AR ’ 'md '
' : Mercheva et al 198 =
- Utihvetad 1989 | !




Tuble 3t Plysica-chensicd pmpu{mu of the compured

with slenderd vidoes

204 X t BN e ol
' fow o

Purcierers /).er;r(){)/)‘,*//cr Stctniclerd ™ ! T e
Refraclive index , ., 1ai52 145D - 1436 '
Colour (sbsorbance) 0.745 -
Acid vilue 129 S 3 :
Suponttiction numbaer 1y 196 - 206
tiuter nwmber . [87 8S-1vd . .
fodine nuatber 54 52-.58 “ , et
Unmaponilialle matler (8 . R . ' SO
I\;H‘i l([ il l(u X:M,EE £ (%) 845 e } Q0 e ! g

oslire © b . <l. . ’

oisture coutent (% - ] ( 24742500 2-:“ U 2an v AW fu

. . Q. “U‘
. Iniinov 1977 3 .

the use of oil 2 mycraophylia. -

Another deleterious effect ol tn-organic
content in oil is the possibility of en-
hancement of reactions such as hydro-
genation, isomerization and reforming
icentified Ly Kadkaneni et al.,, (1997).

However, Chen et al. (1989) reported

e essential need for steam us medium
[ur most of these reactions in the pres-
ence of ia-organics which in most case

serve as catalysts, Close proximity of
the properties of 22 Mycrophylla oil to

that of transformer oil suppests that it

can serve as coolant. “Moreso that its
properties compared well with standard

values (table 3), The thermal conduc-
tivitics and specific heat ofbath otl were

comparable. The higher conductivities’
of the engine oil and transformer oil as-

well ay the NKM-40 of Siberia
(Marcheva et. al,, 1984) could be ex-
plained by the presence of activated com-
plexes introduced to enhanced their Ju-
bricity. The thought in the direction of
industrial cooling application of the oil
071 myerophyllu stemmed from the fact
that it has high specific heat, moderately

high'boiling point, average thermal con-
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lig 1: Ellect of varying (unpcrm.uru en ‘/.scomy of

“thu cnl

B AN

ductivity and low dynamic viscosi ty.
These properties cilianes adequale with-

drawal of heat [rem the machinery and
when coupled with goed inbricity ndex

recuces the heat g)ca“ tion at fristion
surfaces, "~ 7 SR .

Further assessment of its lubricating ef-
fect is its viscosity behaviour over a range
of - temperature betweep atmospheric
and close to boxlng pomt A behaviour
similarito that of the" engme oil (ﬁguru
1) suggests its passible eiRctweness as

~coolant and lubricant. Agiecreas in vis-

cosity of the oil with i mcred‘;mg tempera-
ture is in agreement with *the dorfelation

reported in theliterature ay¢ ﬂ.rl Laby,

1975) for lxqmds of'xts lypc
This is:

D= g -
b Logg log, 230’br.? qv)- L

whcrer& is v scomy of qil ‘at| anly given

_ tc,mpercxture & is viscosity of/ oillat 0°C.

T is temperature in°K and i isja con-
stant. For this experimentaljoil, 5.82 x
10 <b<8.46 x 10 was established. This
value is lower than those quoted for palm
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