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ABSTRACT

Physicochemical analysis of some common consumable automobile oils within Ilorin metropolis Kwara
state,Nigeria was carried out. Five (5) different brands of Engine oil, five (5) different brands of Brake fluid
and three (3) different brands of Gear oils were analysed and compared. The parameters tested were Kinematic
viscosity, Viscosity Index, Specific gravity and total base number for the Engine oils; Kinematic viscosity and
specific gravity for the Brake fluids and Kinematic viscosity, Viscosity index and specific gravity for the Gear
oils. These parameters were found to be applicable to the respective parts of the automobile e.g. Kinematic
viscosity for friction, Specific gravity for the pumping rate and total base number for the control of acid
formed during combustion. One brand of the Engine oil (E1), one brand of the Brake fluid (B4) and one brand
of the Gear oil (G1) were found to be within the standard in all the analysed parameters However, the rest
of the Engine oils (E2, E3 and, E4), the Brake fluids(B2, B3 and B5) and the Gear oil, G2 were found to be
fairly suitable for the motorists, except E5, B1 and G3, which were found to be far below the expected
standard. Nevertheless, if care is taken in the blending (production process of lubricants) of the oils and
prevention of suspected adulteration, these oils will fair well.
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Introduction

The auto-mobility is an importance factor in the
socio - economic life of man. Automobile is thus a
basic necessity. Adequate lubrication allows smooth
continuous operation of the engine and equipment
with only mild wear, and without excessive stresses
or seizure of the at the bearing While the main
function of engine or motor oil is actually to
lubricate moving parts motor oil also cleans, inhibits
corrosion, improves scaling by carrying heat away
from  moving parts [1]. This then calls for
importance of the quality of automobile consumable
oils especially for the engine, the gear box and the
brake system. This vehicles and machinery needs
lubricants, especially for proper functioning of engine

parts  and to reduce the wearing [2,3].    
Lubrication  as a branch of science reveals the

need, cause and effect of the application of oils and
grease to machines or engine parts. In engineering
practice, the relative motion of two of more metal
surfaces in contact with each other often results in
friction, heat generation and wear of the rubbing
surfaces. This problem has been solved by applying
a fluid known as lubricant between the two rubbing
surfaces, the process of which is known as
lubrication. [4]. Lubrication is needed for correct
operation of mechanical systems pistons pumps,
cams,bearings turbines etc where without lubrication
the pressure between  the surfaces in close proximity
would generate enough heat for rapid surface damage
which in coarse condition may literally weld the
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surfaces together, causing seizure [5,6].
Mineral lubricating oils are derived from crude

oil in the same process that produces gasoline,
kerosene and fuel oil .they vary according to the type
of crude oil and the refinery methods used [7], 
Modern motor engine oils are based upon oil refined
from crude petroleum, synthetic oil treated with
various compounds, or a mixture of one or two
grades of mineral base oil and chemical additives [8].
It was also known that additives which consist of
difference chemical substances are included in the oil
formula to extend its range of performance (4).In
journal bearing lubrication, a rust and oxidation
inhibited additive system is used in the oils. Also
antifoam and pour point depressant additives may
also be present. Anti wear hydraulic oils may also be
long as the high temperature limit of the zinc
antiwear component is not exceeded and excessive
water is not present. Rust and oxidation oils tend to
have better water separation characteristics, which is
beneficial [9].

The effectiveness of lubricating oil was known
to contribute to the life span of an engine. Different
lubricating oils are used in various engines because
the fuels used differ chemically from one another and
hence resulting products of combustion differ [10,
11].

When physicochemical properties of fresh and
used engine oils were carried out. It was found that
the degrading trend in the properties depend on the
operating temperature of the engine, the distance
covered and the age of the engine [4,12] Another test
on lubricating oils was the comparable investigation
of wear metals in virgin and used lubricating oil
[26]. 

Choosing the best motor oil was observed to
come up frequently in discussion between motor
heads either on motorcycle or cars. There are various
brands and types of automobile oils in the markets,
the choice of which is left to the  users discretion
[13]. Therefore the objective of this work is to study
some physicochemical qualities of some common
automobile consumable oil in the market.

Experimental:

The common market brands frequently available
for users were selected from Ilorin metropolis, Kwara
State of Nigeria. Five (5) different brands of Engine
oil coded as E1, E2, E3, E4 and E5 were collected.
The same number of Brake Fluid was selected with
coded identification: B1, B2, B3, B4 and B5 while
three [3] brands of Gear oil were packed as G1, G2,
and G3.

Some of the physicochemical properties of a
lubricating oil and their test methods in line with
American Society for Testing and Material (ASTM)
include  kinematic viscosity(ASTM D445), Flash

point (ASTM D87), Total base number (ASTM
D4739) and specific gravity at 15oC (ASTM
D1298)Among others,  viscosity is the most
important analysis carried out on lubricating oil. If
the kinematic viscosity of lubricant oil is too low,
heat will generate due to insufficient film thickness
and metal-to-metal contact will occur. Conversely, if
the viscosity is too high, heat will again be generated
but, due to the internal fluid friction created within
the oil [14,15].

Results and discussion

Table 1 shows physico- chemical analysis of
engine oils. The recorded results are the average of
2-3 tests. It is known that the Society of Automotive
Engineers (SAE) has established a numerical code for
grading motor oils according to their viscosity
characteristics. Engine oils can be graded into mono
and  multigrade.The results show that E1, E2, E3
and E5 were monograde oils while E4 was the only
multigrade oil [16,17]. 

The results of kinematic viscosity  shows that
E1, E2 and E5 fell within the range of monograde
oil.(18,19) In view of this, E1, E2, and E5 will
protect the engine at one temperature (either high or
low).E3, which was sold as monograde oil was
observed not actually to be a monograde oil, because
its Kinematic viscosity value was found too high. .
This can be caused by using a thick base oil meant
for multigrades during the course of the blending (the
process of manufacturing lubricants). This kind of oil
causes the formation of oil sludge due to the
accumulation of contaminants, which eventually leads
to the failure of the engine [1] E4, falls within the
range of multigrade oils.Although monogrades and
multigrades have a close kinematic viscosity range,
parameters like specific gravity, viscosity index and
total base number gives a wide distinction between
the two grades of oil [20].

For  the viscosity index it was observed that E1,
E2 and E5 fall within the range of viscosity index
for monogrades. This shows that at varying
temperatures, there would be a slight change in
kinematic viscosity of the oils. E3 with a V.I of 88
is a little below the minimum value.  E4, with V.I
107 is expectedly lower as a multigrade oil. This can
be caused by insufficient addition of viscosity index
improvers (or viscosity index modifiers) [21].

The results on total base number (TBN) shows
that for the monograde oils,only E1 and E3 observed
to meet the standard . These oils will control the
acids formed during combustion. (ASTM 1998
,Chevron 2009) E2 and E5 are are found below the
standards for multigrade oils. Low TBN values can
be caused by inadequate amount of corrosion
inhibiting additives in the oil. [19,21]. E4 results
shows the presence of adequate amount of corrosion
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inhibiting additives because it meets the expected
standard [22]. It has enough alkalinity reserve and
therefore, its base content is enough to neutralize the
acids that are formed during the combustion process.
[6,29].

The results of specific gravity at 150C observed
to follow a similar trends, sample E1, E2 and E3
shows the specification for monograde oils an
indication that. the oils will pump and circulate better
throughout the engine. Conversely, E5 with a value
of 0.8953 indicates a slow pumping rate. The E4
value also indicates a multigrade oil type [23,24].

The results of the Brake Fluid analysis is shown
in table 2. It was observed that the deviation from
the expected standard is not different from that of
Engine oils.

Results on kinematic viscosity at 1000C shows
that B1, B3 and B5 will not flow freely because the
viscosity is higher than normal, extreme pressure has
to be applied in order for the car to come to a halt.
This can lead to spongy brake pedals,B2 and B4 will
serve more in a typical braking system because its
value shows that when pressure is applied, the car
will come to an immediate halt [27,28].

The results on specific gravity at 150C the result
shows that B3, B4 and B5 and thus, the fluid pumps
effectively when force is applied. The S.G values of
B1 and B2 is a little higher.

Total Base Number was found to be very low,
the level is negligible as combustion does not occur
in the braking system. Table 3 presents the results of
the gear oil analysis. The result was observed to
follow the same trend as previous automobile
consumable oils.

Kinematic viscosity at 1000C for G1 falls within
the  standard  range. This oil  will   lubricate   the 

meshing teeth of the gears effectively during the
transmission of motion .The value of G2 and G3
shows that the oil is too thin and cannot serve the
purpose of gear oil [18].

Specific gravity at 150C observed for G1 falls
within the normal range0.8800-0.9000 and thus has
the optimum pump ability ,G2 falls below the range
while G3 falls above the expected range both will
have lower performing efficiency [18,22].

The result of viscosity index shows that G1
above the minimum value of 90, while G2 and G3
have a low V.I values. This means that when there
is a change in temperature, the K.V is altered rapidly
causing deterioration in the working operation of the
gears [7,25].

Summary and Conclusion:

The properties of the various automobile
consumable oils were found to be appropriate to the
various working parts. The study shows that one
sample of the engine oil (E1), one sample of the
Brake fluid (B4) and one sample of the gear oil (G1)
met the standard condition within the analysis. 

The other samples were found not up to the
standard within the analysis in one or more of the
following properties: Kinematic Viscosity, Viscosity
Index, Specific gravity and Total base number [14,
27].

Although some of these imperfection can still be
managed by motorists. However, it is advisable to
purchase automobile consumable oils from registered
companies or fuel stations. Since some of these oils
gotten from vendors were suspected to be simply
base oils, adulterated or of inferior production to
make it cheaper.

Table 1: Analysis Results of the Engine Oil Samples.
PARAMETER E1 E2 E3 E4 E5
K.V at 1000C (cSt) 15.52 15.34 17.92 18.40 14.68
K.V at 400C (cSt) 170.58 165.89 220.81 191.24 173.89
Viscosity Index 92 93 88 107 95
TBN (mg KOH/g) 7.3 4.3 6.3 9.1 2.74
S.G at 150C (API) 0.8870 0.8906 0.8864 0.8987 0.8953
Appearance Brown Light green Brown Red Deep brown

Table 2: Analysis Results of Brake Fluid Samples.
PARAMETER B1 B2 B3 B4 B5
K.V at 1000C (cSt) 9.90 6.24 9.20 6.82 10.10
K.V at 400C (cSt) 17.48 25.60 32.84 40.30 50.12
Viscosity Index 38 58 42 74 54
S.G at 150C (0API) 0.8920 0.8952 0.8760 0.8880 0.8790
Appearance Colourless Brown Colourless Colourless Light blue

Table 3: Analysis Results of Gear Oil Samples.
PARAMETERS G1 G2 G3
K.V at 1000C(cSt) 18.72 15.80 12.37
K.V at 400C(cSt) 247.06 191.84 130.78
Viscosity Index 94 81 82
S.G at 150C(0API) 0.8890 0.8770 0.9200
Appearance Brown Black Brownish black
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