American Journal of Science and Technology
2014; 1(5): 298-302
Published online October 20, 2014 (http://www.aascit.org/journal/ajst)

Efficiency of heavy metallic soap
produced from naphthalic acid
recovered from used lubricating oil
in paint formulation
Uche Eunice Ekpunobi*, Martha Ogochukwu Chukwuka,
Adaora Stellamarris Ogbuagu, Pauline Uche Ofora,
Emmanuel Chukwudalu Ohaekenyem
Pure and Industrial Chemistry Department, Nnamdi Azikiwe University, Awka, Anambra State,
Nigeria

Keywords
Metallic Soap,
Drier,
Alkyd Resin,
Lubricating,
Oil

Email address
ue.ekpunobi@unizik.edu.ng (U. E. Ekpunobi)

Citation
Uche Eunice Ekpunobi, Martha Ogochukwu Chukwuka, Adaora Stellamarris Ogbuagu, Pauline
Uche Ofora, Emmanuel Chukwudalu Ohaekenyem. Efficiency of Heavy Metallic Soap Produced
from Naphthalic Acid Recovered from Used Lubricating Oil in Paint Formulation. American
Journal of Science and Technology. Vol. 1, No. 5, 2014, pp. 298-302.

Abstract
Received: September 07, 2014
Revised: September 24, 2014
Accepted: September 25, 2014

This work was carried out with the main aim of putting into use waste lubricating oil,
thereby reducing the environmental hazard accruing to waste lubricating oil. This was
achieved by the recovery of naphthenic acid from the used lubricating oil and
consequently converting it to a heavy metallic soap drier (cobalt naphthenate) which was
further used in an alkyd paint formulation. The cobalt naphthenate was produced by the
double decomposition of cobalt chloride with sodium naphthenate. The sodium
naphthenate was nevertheless first prepared from the reaction of sodium hydroxide and
naphthenic acid extracted from the used/waste lubricating oil. The drying times of the
formulated alkyd paint were then tested with respect to the mass of the drier added to a
given quantity of the paint. The results were also compared with that of the commercial
paint to ascertain its quality as regards to those sold in the market.

1. Introduction
Paints and coating occupy a prominent place in the cultural history of mankind.
People have always been fascinated with colours and used paints to decorate and
beautify themselves and their environment. The ancient paints consisted of animal fat
and coloured earth or natural pigments such as ochre earth (Gorkum and Bouwman ,
2005) thus they were based on the same principle as the paints that are used today a
binder and a colouring agent. Alkyd resin are polyesters of poly functionical alchols and
functionical carboxylic acids,where at least one component is at least trifunctional
(Kalenda and Menc,2009). The fundamental features of alkyd resin is a self reaction with
oxygen from air ,resulting in the formation of a three dimensional polymer structure
(Bieleman ,2002). Such paint materials thus form a solid film without addition of other
component hardeners. The reactions between the oxidation drying paint and oxygen is
known as autoxidation (Erich et al ,2006). The fundamental condition underlying
autoxidation is presence of oxygen ,which diffuses through the paint film as well as the
existence of a sufficient number of reactive sites inside the paint system . Such reactive
sites are represented by double bonds introduced into the structure by the side chains of
the unsaturated fatty acids (Kalenda and menc,2009).the polymer network is formed via
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hydroper0xides a relatively stable intermediate products of
oxdiation (Erich etal, 2006). The decomposition to free
radicals necessary for the subsequent reaction is very slow at
room temperature, consequently drying of paint film is slow
and the resulting hardness in adequate.Thus hydroperoxide
decomposition can however be accelerated by means of
suitable catalyst known as driers (Mallegol etal,2001).As a
result the drying time is completed within several hours.
Driers generally are metal soaps or coordination compounds
which accelerates paint drying.Thus shorteniing the total
drying time of the paint(Bieleman,2000).
The drying time of alkyd paint is essentially autoxidation
process by transition metal salts(driers)(Gupta and
Gauri,2013). And one very important type of this drier is the
cobalt naphthenate,a transition metal salt obtained from a
double decomposition of cobalt chloride and sodium
naphthenate.The cobalt drier is a primary(active) type of
drier which acts on the surface of the paint film(surface drier).

2. Materials and Methods
Waste lubricating oil used was obtained from a mechanic
workshop at Aroma, Awka, Anambra State. The oil was
filtered to remove any solid contaminant.
2.1. Reagent Preparation
12% of NaOH was first prepared by weighing out 12
grammes of NaOH pellets into a measuring cylinder of
100ml. The sodium hydroxide pellets was first dissolved with
little amount of distilled water. And then made up to 100ml.
2.2. Recovery of the Naphthenic Acid (as
Sodium Naphthenate) from Used/ Waste
Lubricating Oil
15ml of the filtered lube oil was collected and put into a
beaker. 10ml of sodium hydroxide was added into the beaker
containing the 15ml of filtered lube oil. The mixture was then
heated at a temperature of 110OC for 3 minutes and then left
to cool. The aqueous layer of the mixture was separated
using a syringe and then acidified with 6ml of conc. H2SO4.
An equal volume of 30ml of methanol and acetic acid were
also added. The mixture was allowed to stand for 5 minutes
to ensure proper settlling of the ppt formed. The aqueous part
of the mixture was then decanted as sodium naphthenate into
a separate clean beaker.
2.3. Preparation of Cobalt Naphthenate Drier
First 10% of cobalt chloride was prepared by weighing out
10 grammes of cobalt chloride into a measuring cylinder. The
cobalt chloride was then dissolved with little amount of
distilled water, before been made up to 100ml. The metallic
soap (cobalt) drier was therefore produced by reacting
appropriate quantity of the 10% cobalt chloride with the
solution of the sodium naphthenate. The mixture was then
heated for 5 minutes giving a purple coloured cobalt
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naphthenate drier.
2.4. Paint Formulation
Alkyd resin
Titanium dioxide
Antiskin
Kerosene
Cobalt naphthenate

30.00g
20.00g
4 drops
50ml
Xg

2.5. Production of Alkyd Paint
The alkyd resin was put into a beaker and dissolved with
kerosene. The kerosene was added little by little with
constant stirring. The TiO2 was also dissolved separately with
a little amount of kerosene before been added into the alkyd
resin while stirring. Other additives antiskin and the cobalt
naphthenate drier were then added and stirred properly to
homogeneity. Though a given quantity of the paint was
measured out into different beakers before the different
masses of the drier 1.0g, 1.5g and 2.0g were added into the
paint and stored in a tight container.
2.6. Test on Drying Time of the Paint
The formulated paints were administered on a clean
aluminum sheet with a brush. And the drying times of the
paint as well as its film outlook were observed. The same
was done to the commercial paint and the result of the drying
times of the formulated paint and that of the commercial
paint were taken and compared.
2.7. The Soft-to-Touch Time Test (TSTT)
The paints were applied on a smooth aluminium sheet
surface and monitored at room temperature. Lightly the films
were touched with the tip of a clean finger, exerting enough
pressure the finger was immediately placed against a clean
sheet and was observed to be tacky as the film has not dried.
2.8. The Dry-to-Touch Time Test (TDTT)
The test films were lightly touched at intervals of time.
And were assumed dry-to-touch when no considerable marks
were left by the finger at approximately the same point on
each observation.
2.9. The Dry-Hard Time Test (TDHT)
The films were touched with the tip of a clean finger
exerting a considerable amount of pressure. The films were
considered dry-hard when no noticeable change was
observed on the films.

3. Results and Discussion
Results of the performance of the formulated paint is
illustrated in Table 1, and compared with that of the
commercial paint.
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Table 1. Drying times of the formulated paint with respect to different masses
of the cobalt naphthenate drier.
Type of Paint

Masses of Drier

Formulate Paint
Formulate Paint
””
””
””
””
Commercial paint

0.0g
1.0g
1.5g
2.0g
Unknown

Drying Times
TSTT
TDTT
60mins
7hrs
40min
5hrs
28min
3hrs
20mins
2hrs
25mins
3hrs

TDHT
25hrs
15hrs
12hrs
8hrs
10hrs

From the results in Table 1, it is infered that at 0.0g ie
when no drier was added to the formulated paint, it took
more time for the paints to dry, than when the drier is present.
This proves the effectiveness of the drier as a dryaccelerating agent. Metallic soaps help in accelerating the
rate of cross-linking of the double bonds in the unsaturated
fatty acids and also increase flexibility of the paint molecules,
increasing binding power and better adhesion of the paints on
substrates (Nene, 2008). However when compared with that
of the commercial paint, the formulated paint with a mass of
1.5g shows a very close drying time with that of the
commercial paint than those of 1.0g and 2.0g driers.
Although, the film surface of the formulated paint seemed to
be rough (wrinkled) unlike the smooth film surface of the
commercial paint. And this could be attributed to the use of
an only one type of drier, active (cobalt) drier which is a
primary drier that predominantly acts as a surface drier,
where the dioxygen concentration is highest (Gorkum and
Bouwman, 2005). Thus, as a result of the absence of a
secondary drier which is supposed to dry the bulk of the film,
the surface of the paint film wrinkles.

Fig. 2. The dry-to-touch time (TDTT)

The dry-to-touch time also followed the trend in The softto-touch-time. The more the mass of the drier, the less the
time of drying. This could be attributed to the fact that driers
belong to a class of soap which are added to both gloss, and
water reducible alkyd paints to accelerate drying. They also
increase drying process in other coating products like varnish.
They are available as liquids, solids and pastes. It catalyzes
the decomposition of peroxides and hydro peroxides formed
by the action of atmospheric oxygen on binders like alkyd
resins. This promotes the formation of radicals, and
polymerization of the binder is thus initiated and accelerated
(Ibanga, 2014).

Fig. 3. The dry-hard-time (TDHT)

Fig. 1. The soft-to-touch time (TSTT)

The soft to touch time (TSTT) is a very important
consideration in coating formulation, as coated surfaces may
need to dry so that they can be put into service immediately
after the coating has been supplied. The set – to–touch time
as well as dry – through time of the paint samples depends on
the amount of sunlight, volume of air and temperature of
drying (Essien et al, 2012). From the result in Fig. 1, it is
seen that as the mass of drier increases, the drying time
decreases. It would be assumed that the increase in the mass
of the drier increases the anions of the drier which is
responsible for the faster drying properties of paint sample.

The results of the test analysed depict that the cobalt
naphthenate drier has a positive effect on the formulated
paint. Since, the formulated paint shows shorter drying time
when the drier is present than when the drier is absent. Also
from the graphical results, it was observed that the drying
time of the paint film decreased with an increase in the
amount of the drier used. Hence, driers has significant effect
in paints (coatings) as it accelerates its drying rate. Although
there is a wrinkling effect which could be attributed to the
absence of a thorough drier (bulk drier) in the formulated
paint. This then depicts the fact that cobalt is a primary drier,
which only acts on the surface of the paint film leaving the
bulk of the film. It could be concluded according to Nene
(2008), that metallic soaps incorporated into a coating control
the behavior of the color during its application or alter the
properties of the finished product Nevertheless, care must be
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taken, while incorporating driers into a paint as only a little
amount is needed to give a desired quality. Since excess of
the drier can lead to paint failure.

4. Conclusion
It is therefore, justifiable and recommendable that cobalt
naphthenate can be produced from naphthenic acid recovered
from used lubricating oil. This then serves as a means of
recycling and reusing waste/used lubricating oil. Thereby
ensuring waste management and economizing our resources.
Also the cost of importing these driers from our foreign
counterparts can be reduced by locally producing them.
Government, industries and individuals should also ensure an
effective way of collecting waste lubricating oil for recycling
and reuse. To reduce the economic loss, environmental and
health hazards accruing to poor waste lubricating oil disposal.
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