


now become a source of serious concern . It is on this
premises that most countries of the world are presently
paying serious attention to the menace of
environmental degradation caused by the disposal of
waste or used lubricating oils [8].

The rapid depletion of fossil fuel reserve which
provide feedstock for the production of lubricating oil
in Nigeria, shortage of fresh oil, increasing prices and
high demand for lubricating oil have necessitated most
industries and private users to seek or adopt ways of
regenerating the oil [9].

Hence, this work is aimed at regenerating used engine
oil using industrial bleaching earth and activated
carbon as the bleaching agent. In this work, acid and
bleaching treatment will be highly emphasized.

[I. METHODOLOGY

Standard methods of testing and characterization of
hydrocarbons were used as recommended by ASTM
(Annual book of ASTM, 1987, ASTM test method.

A.  Reagents and Raw Materials Used

Sulphuric acid, fresh engine oil (SAE 40), waste used
engine oil (mixed), activated carbon (wood charcoal)
and Phenolphthalein.

B. Formulations

In this section various formulation were made as
shown below:

C. Procedure

Formulation A
1. Acid Treatment:

300 ml of used engine oil was measured in a 500 ml
beaker. Also, 30 ml of sulphuric acid was measured in
a separate 50 ml beaker. The regulator hot plate was
switched on and the measured base oil was placed on
top. The temperature of the base oil (used engine oil)
was maintained at 40-45°C. At this temperature the
sulphuric acid was introduced into the used engine oil
simultaneously with stirring of the mixture for 10
minutes.
2. Sedimentation /Decantation

At the end of the acid treatment step, the acidic oil was
allowed to settle 4 hours to form sediment at the
bottom of the beaker. After this period, the acidic-oil
was properly sedimented and was decanted into
another 500 ml beaker while the residue i.e acidic
sludge at the bottom of the beaker was discarded.

3. Bleaching:

The acidic oil in the beaker was then subjected to
bleaching. The oil was placed on a regulator hot plate
and the temperature was maintained at a temperature
of 110°C. 6 wt % of bleaching earth (industrially
produced) was introduced into the oil and the mixture
was continuously stirred for 10 minutes. At the end of
the bleaching step, the bleached oil was neutralized.
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4. Neutralization:

The bleached oil was neutralized to adjust the pH of
the oil to neutrality. At this step, 4 wt% of the o of
hydrated lime was introduced into the bleached oi] by
taken into consideration the pH of the bleached oil at
given point in time. The bleached oil was neutralizeq
with a continuous manual stirring for 10 minutes, A¢
the end of the bleaching and neutralization steps, the
oil was allowed to sediment in the beaker for 4 hours
and was decanted into the beaker, while the residue at
the bottom of beaker was discarded.
5 Bleaching using activated Carbon:

At the end of the acid treatment step, if the acidic oil is
to be bleached using activated carbon (charcoal), the
same procedure for bleaching using industrial
bleaching earth is also used. Except that the
temperature was increased and maintained at a range
of 130°C—140°C. The same amount of activated carbon
as that of the industrial bleaching earth and hydrated
lime was used (i.e 6 wt% and 4 wt% of the oil from
activated carbon and hydrated lime were used).
6. Sedimentation /Decantation:

During this stage, the oil was allowed to sediment in
the beaker for 4 hours and was decanted into another
beaker, while the residue at the bottom of the beaker

was discarded.
7. Filtration

The sedimented oil was finally filtered using a filter
cloth and the filtrate was collected in a filtration flask
and was observed to be clear while, the residue (filter
cake) was discarded.

Formulation B, C, D, E

The same procedure of formulation A was carried out
for formulations B, C, D, E taking appropriate
measurement as shown in Table I.

Preparation and Activation of Carbon

The carbon used in this work was obtained from wood
(charcoal) because of its availability and relatively low
cost. To activate the carbon, the lumps of charcoal
were grounded to smaller particles and sieved to
remove some impurities such as sand and stones. The
sieved carbon was washed with water in order to
dissolve some soluble and suspend some impurities.
The suspended carbon was filtered using filtered cloth
and was allowed to sediment for two days. The
sediment was collected and dried in the sun for about 5
hours.

To activate the carbon particles, the collected mixture
of carbon particles was put into an oven and heated
between 250°C — 300°C for 1 hour.

D. Measurement of Properties

The properties of used engine oil, unused (fresh)
engine oil and the refined or regenerated engine oil
were measured. The measurement included viscosity,
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and 0.59. Comparing these results with the standard
grade (fresh o1l) formulation A compared favourably.
The reduction in the viscosity of the used oil may be
due to thermal cracking or degradation of the lubricant
when used to serve the purpose of lubrication. The
product of thermal cracking, fragments of carbon
formed caused a fall in the molecular weight of the oil
thereby decreasing the viscosity of the oil as a
consequence of a rise in temperature.
The regenerated oil was more viscous than the used oil
because the molecular arrangements are undisturbed as
a result of treatment with chemicals and filtration.
The regenerated oil may retain its viscosity if blended
with any oil of higher grade. The density and specific
gravity of fresh, used and regenerated oils were
determined and the obtained values showed that the
specific gravity of the regenerated oil has improved as
a result of treating the oil with chemicals as well as
bleaching and filtration of the oil.
Also, the lower the acid numbers the greater the
stability of the oil. Acidity may be due to the presence
of hydrogen sulphide, aliphatic acid and mercaptans.
These compounds are present in low quantity after
regenerating the lubricating oil.
The acid number of the fresh oil was lower than that of
the used and regenerated oil. Treating the used oil with
chemical reduces the acid number. The reason is that
during the bleaching process industrial bleaching carth
or activated carbon were used n conjunction with
hydrated lime (CaO). These may have caused the
reduction in the acid number to an acceptable value.
The colour of the fresh oil was yellowish green while
that of the used oil was very dark. The blackness of the
used o0il could be due to the formation of small carbon
fragments during thermal cracking and also due to the
products of thermal oxidation and corrosion. Oil may
be contaminated with soot resulting from an
incomplete combustion of petrol.
The colour of the regenerated o1l from formulation A
was good. Industrial bleaching earth was observed to
be a better adsorbent than activated carbon. It can be
stated that it is quite possible to regenerate used engine

oil on a bench scale which could be probably scaled up
for industrial level.

CONCLUSIONS
From the result of experiment obtained, used engine
oil can be regenerated on a bench scale at controlled

conditions.

Formulation A showed a better quality of regenerated
oil using industrial bleaching earth with a viscosity at
40°C, specific gravity and total acid number so close to
that of the standard grade. Also, bleaching with
industrial bleaching earth exhibit better regenerated
used oil than the activated carbon. It can be concluded
therefore that the used oil regenerated using
formulation A is favorable for automobile application.
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TABLEII

FORMULATIONS OF MATERIALS BY VARYING THE VOLUME OF ACID USED AS WELL AS USING INDUSTRIAL
BLEACHING EARTH AND ACTIVATED CARBON FOR BLEACHING FOR THE SAME AND VARIED CONDITIONS

Formulations  Volume of Used  Acd Ireatment Adsorbent Hydrated  Bleaching Temperature
Engneod (ML)  (MlofHiSO:) Lime ¢C)

A 30000 3000 Industnal Bleachmg Earth 400 110.00

B 300.00 2000 Industrial Bleaching Earth 400 110.00

c 250.00 30.00 Industrial Bleaching Earth 4.00 110.00

D 300.00 30.00 Activated Clay 400 110.00

E 25000 30.00 Activated Clay 4.00 110.00
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