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ABSTRACT

In most lubrication systems, the oil is mixed with air, in contact with air, in conta

sults indicate that the compatibility of sulphonate with ethoxyla

dispersant and improver viscosity.

lems in petroleum industry.
tals of wax easily form in
block filters and event

ters and free energies
confirm the decreasing

Cacium octadecyl benzene sulphonate and octadecyl
phenol ethoxylate with 6 units of ethylene oxide were
synthesized and evaluated as pour, cloud points depres-
sants and viscosity index improvers. These additives were
compared with imported natural wax dispersing agent.
The surface tensions of these additives were measured in
oil phase. The values of critical micelle concentration,
CMC, minimum area per molecule and surface excess
were determined. It is found that increasing concentra-
tion of these additives is accompanied by an increase in
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sant, viscosity improv-
degree of mixing (mole
onsequently CMC was deter-

he minimum area occupied per molecule and surface
excess concentration. There is a good relationship be-
tween the structure of hydrophilic group of the additive
and its efficiency. Mixing the binary additives enhances
its efficiency. The results were discussed according to sur-
face excess concentration at oil/air interface [2]. On the
other hand the physical properties of the mixed system of
cationic/nonionic surfactant and its efficiency in pour
point depression were studied elsewhere [3]. It is found
that the pour point depressing depends on CMC. The
Widespread applications of surfactants originate from the
intrinsic duality in their molecular characteristics namely;
they are composed of a polar head group (hydrophilic)
part and nonpolar tail group (hydrophobic) part. The mod-
ification of the lyophobic and lyophilic groups, in the
structure of the surfactant, may become necessary to main-
tain surface activity at a suitable level.

The tribochemical reactions of n-hexadecane proceed-
ing in a tribosystem lubricated was studied elsewhere [4].
It is hypothesized that at ambient temperature reactions
are mostly initiated by the mechanical action of the sys-
tem and elevated temperature (200°C) thermochemical
reactions should be dominant. One of the most important
modes of lubricant degradation is oxidation, which is the
primary cause of increase in viscosity, pour point, sludge,
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acidic component formation. The author studied new an-
tioxidant for lube oil. This antioxidant dibenzyl-s-phenyl
thio glyconitrile and other derivatives were prepared phase
transfere catalysts. These compounds were added to oil
in different concentrations. The antioxidants activities of
different dosages were evaluated and suggested mechan-
ism according to micelle and their thermodynamic. The
oxidation stability of lubricating oil has a critical influ-
ence on the oil performance during service. In this paper
dibenzyl-s-phenyl thioglyconitrile and other derivative
were prepared by phase transfer catalysts and investi-
gated as antioxidants. These compounds were added to
oil in different concentrations. The antioxidants activities
of different dosages were evaluated and suggested me-
chanism according to micelle and their thermodynamics.
The oxidation of the oil has been carried for different
time intervals. The degradation of the oil has been moni-
tored by total acid formation. Oxidation stability of lube
oil was largely affected by sulphur and aromatic hydro-
carbons concentration in oil, with increased sulphur con-
tent increase oxidation stability. The prepared compounds
gave higher oxidation stability than imported compound
(IRCANOX L 135-CIBA) [5].

The structural effect of polymeric sodium nonyl phe-
nol formaldehyde sulphonate and its mixture withpg
nonyl phenol formaldehyde ethoxylate with 12 ethd
ylate units was prepared and evaluated for metal worki
fluid at different interface by Omar 2004 [6].

Suitable detergents are alcohols and ay
these applications encouraged us to inif

alkylphenol formaldehyde
on pour point and oxidagh
oil.

Raw Matg

The ph
ried out
ble 1).

Synthesis of
phenol sulphonate).

The polymeric surfactant utilized in this study was
prepared by sulphonation of dodecyl phenol which pre-
pared elsewhere by alkylation of phenol with chlorodo-
decane in the presence of mixture of catalysts (benzyl
triethyl ammonium chloride as phase transfere catalysts
and zinc chloride) The prepared dodecyl phenol was sul-
phonated with fuming sulphoric acid and neutralized with
ammonium solution. The result compound is ammonium
dodecyl phenol sulphonate which are dected by IR and

additive (ammonium poly dodecyl

Copyright © 2013 SciRes.

Table 1. Physicochemical properties of base oil.

Properties Base oil Test
Denisty (g/ml) at 15.5 °C 0.809 D. 1298
Cloud point 22 1P 219/82
ASTM colour 4.5 D. 1500
Kinematic viscoslty cSt
at40 °C 40.56 D. 445
at 100 °C 25 D. 455
Pour point °C 12 ASTM D 97

Flash point °C

Molecular weight

Total paraffinic content, wr%
Carbon residue contenty, wt%
Ash content, wt%
Resin wt%

Aromatic

Surface and interfacial tension measurement.
Surface tension of different concentrations for 107" to
0.1 mol/L of the synthesized additives was measured by
using Kruss Model 8451 in petroleum ether at 30°C ac-
cording to omar et al. [9].

3. Results and Discussions

Detailed physic-chemical characteristics of the paraffinic
oil are reported in Table 1. The data reveal that the oil is
rich in n-paraffin and has low carbon residue content and
total acid number. The above lube oil analyzed by gas
chromatography as shown in Figure 1. From this figure
the band represents different carbon number of paraffin
compounds and the carbon distribution in the wax oil.
Moreover, data in Table 1, show the carbon distribution
and the average number of carbon distribution in the
sample and the average number of benzene ring per mo-
lecule is 0.7, which mean that each molecule contains
one aromatic ring according to Hasting et al. 1958 [10].
The infra red spectra of the anionic polymer (PAS) are
given in Figure 2. The characteristic absorption frequen-
cies of this polymer is given in Table 2.

The sulphonate group display avery broad and intense
peak. We observe sulphonate group in the region of 3550
- 3030 cm ' and a lower frequency of sulphonate just
below 1575 - 1544 cm .
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Gibbs ad on (6). Comparing the data in

CMC value for the polymer PAS
was lower than ti@¢of the polymer PAN, which indicates
that the former PAS favors micellization processes at a
lower concentration than the latter compound. Studying
the results in Table 3 shows that, the synthesized poly-
mer PAS has large values of surface excess and mini-
mum surface area, indicating the PAS is the most effi-
cient and gives a greater lowering in surface tension of
oil. Thus the change in head group of polymer (hydro-
philic part) affect of degree of micellization which will
be reflect of efficiency of the additive of its activity in oil
phase. This concept is clearly observed in Figure 3. From

Copyright © 2013 SciRes.
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this figure, as concentration increase, the surface excess
concentration increase to reach a constant value at CMC,
while the additive PAS has large value than PAN as
shown in Table 3. This is due to area occupied of sul-
phonate group. These results confirm sulphonate more
solublize and more active in oil phase while ethoxylate
group less soluble in oil phase depend on its hydrophilic
and hydrophobic balance (HLB). The author prefers num-
ber of exylene oxide units about 12 to give the best solu-
bility in oil phase according the above mention HLB.
These results are compatible by Omar et al. [6].

In addition, the variation of mixing ratios of nonionic
at constant concentration of PAS (10~ mol/L) shows
reduction in surface tension and decrease in CMC. At the
same time, the best surface tension reduction with mini-
mum total concentration obtained at mole 0.7 of PAS/
PAN is shown in Table 4. The addition of PAN to PAS
reduces the surface tension due to formation stable mi-
celle in oil phase, which act as trap for wax and disperse
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tive PAS in oil phase enhances by degree of mixing with

1.000E+003.000E+005.000E+007.000E+009.000E+001.100E+01

nonionic additive PAN. This is due to the fact the moiety

Concentrationof the additivemoll L

of large ethelene oxide units act as shield between sul-

Figure 3. Effect of additive concentration on surface tension

reduction of oil.

phonate groups of PAS, as results decrease repulsion
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between them giving stable micelle. These results are The effect of these additive on the oxidation stability
depicted on Table 4. of oil is given in Figure 4 and 5. The data show the addi-

The investigation of the ability of additives and their tive retards the oxidation of oil by phenol group in each
mixtures as pour point depressant and viscosity improver additive, which act as trap for free radical of R-O. From
are shown in Tables 5 and 6. It is clear that, the pour Figures 4 and 5, the total acid decrease by increasing the
point and kinematic viscosity are improved by increasing additive concentrations and reach the optimum value at
the additive concentration. The optimum value for reduc- CMC each additive and their mixtures. Further increase
tion pour and kinematic viscosity appear at the critical  concentration of the additive, the oxidation stability de-
micelle concentration of additive and at mole fraction of crease due to the additive tend to adsorptlgn rather than
PAN/PAS equal 0.7. These results can be discussed ac- forming micelle and reverse its orienta oil phase as
cording the surface activity of the additive and according confirmed by omar et al. [6]. C een two
the stability of micelle. From the structure of additive, it additives in increasing oil stap itive PAS is

has lyophilic part like the paraffinic wax which com- the best, due to it has thegbest SUlba ies. The
pletely miscible with wax molecule, while the lyophobic mole fraction 0.7 of PANPAY i in itd oxidation
group (sulphonate, or ethylene group) arrange in geome- stability. The author and stab11-
trical shape act as micelle. These micelles disperse wax ity of micelle is Y
crystal lattice to small sizes. As the results, the pour point
decrease and viscosity improve. The addition of PAN to
pas form mixture exhibiting pettier performance in re-
duction pour point and enhancing viscosity (Table 6).
The author confirms degree of mixing has predominant
factor in enhance property of oil. This is due to stability
of micelle incease with increasing ratio of PAN and CMC
decrease until mole fraction eqal 0.7 of PAN/PAS. As the
results more dispersion of wax crystal by micelle core,
consequently improve viscosity of oil, i.e these addili

tion stability o

ehelen oxide group). Moreover,these results cienCy follows the order.
PAN/PAS > PAS > PAN and the mole fraction affect
on degree of oil stability. These results depend on value

degree of mixing (Table 4). of CMC and area occupied per molecule at oil phase.

Table ditives on pour point at different concentration.

Adittive Pour point, C Kinematics viscosity, ¢St at different temperatures
10 40°C 60°C
17 26.14
Anionic additiv 66 12 33
10 4.5
7 5.1
4 3 7 5.5
0.000002 12 18 27
0.0000025 7 13.7 26.5
Nonionic a 0.000003 6 12.5 6.5
0.0000035 6.5 13 7
0.000004 6.5 12.5 7

Table 6. Effect of different mole fraction Nonionic/Anionic on pour point at different concentration.

Adittive Mole fraction Pour point, °C Kinematics viscosity, cSt at different temperatures

0.2 2.6 40°C 60°C

6.1 5.14

L L . 0.4 2.5 5.5 3.5

Nonionic/ Anionic additive

0.6 2 4.8 3.5
0.7 1.8 3.8 2.1

0.8 2.5 5 45

Copyright © 2013 SciRes. JPEE
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