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This invention is directed to a novel lubricant com 

position. More particularly the invention is concerned 
with a superior new lubricant composition containing a 
pour point depressant ashless detergent for use in internal 
combustion engines. 

iDetergents are commonly added to lubricant composi 
tions to prevent the deposit of solid materials on engine 
surfaces which come into contact with the lubricant con 
positions. The deposits interfere with proper circulation 
of the lubricant composition in the engine and also act 
as abrasives which aggravate the wearing of engine parts. 
Many detergents presently employed in lubricant com 

positions are found to contribute a substantial proportion 
of the deposits in modern engines. This is due to the 
fact that the detergents are commonly employed as metal 
salts and such metal salts form an ash deposit when the 
lubricant composition is consumed in the engine, 

Lubricant compositions also contain pour point de 
pressants to modify the flowing properties of the base oil 
so as to lower its pour point. The temperature at which 
a lubricant composition ceases to flow or pour is called 
its "pour point' and it is important that lubricant com 
positions be capable of flowing freely through oil lines 
and between moving engine parts at low temperatures in 
order to insure proper functioning of the lubricant com 
position in the engine. 

In accordance with the present invention there is pro 
vided a Superior new ashless detergent lubricant com 
position having pour point depressing properties in the 
lubricant composition comprising a major portion of an 
oil of lubricating viscosity and a minor portion sufficient 
to lower the pour point and enhance the detergent char 
acteristics of the composition of polyamide of fatty acids 
and polyalkylene polyamine in which the fatty acids are 
mixtures of from about 5 to about 30 mole percent 
of straight-chain fatty acids and from about 70 to about 
95 mole percent of branched-chain fatty acids, said fatty 
acids containing from about 12 to about 30 carbon atoms 
each and said polyalkylene polyamines containing from 
2 to 6 alkylene amine units each, there being from 2 to 
4 carbon atoms in each alkylene group, said polyamide 
containing from 1 to 3 amine groups in addition to amide 
groups. 
The lubricant composition of this invention as de 

scribed above is unusually effective in depressing the 
pour point of the base oil of lubricating viscosity. The 
characteristically mixed fatty acid groups of the poly 
amides provide pour points which are surprisingly lower 
than similar oils containing polyamides characterized by 
either of the fatty acid groups alone. 

In adition to the pour depressing properties as men 
tioned above, the lubricant composition of the invention 
acts to prevent engine deposits. Since there is no metal 
component in the additive it is also substantially free 
of ash-forming tendencies. 
Thus is accordance with the present invention a single 

additive is found to give both outstanding pour depressing 
and detergent properties in combination. This eliminates 
the necessity for multiple use of different additives which 
present problems of compatibility and tend to have an 
adverse effect on one another. 

Detergent lubricating oil compositions containing the 
pour depressant ashless detergent in accordance with 
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the present invention are particularly, satisfactory for use 
in 2-cycle gasoline engines. Such engines are becoming 
increasingly common in recent years and are found in 
chain saws, lawn mowers, outboard marine engines and 
small cars or motor scooters. 
The polyamides of the present invention may be con 

veniently illustrated by the following structural formula: 

R. 
EN -R1-N- R-NE 

in which the alkylene group R1 contains from 2 to 4 
carbon atoms, the radical R2 is hydrogen or an acyl 
group 

O 

R3-C- 

which is derived from a mixture of from about 5 to about 
30 mole percent of straight-chain fatty acid and from 
about 70 to about 95 mole percent of branched-chain 
fatty acid, said fatty acids containing from about 12 
to about 30 carbon atoms and n is an integer of from 

to 5. 
The polyamide of this invention is conveniently pre 

pared according to known methods by reacting the poly 
amine and the mixed fatty acids at conventional tem 
peratures for the usual period of time required to amidify 
the amino groups of the polyalkylene polyamine. For 
present purposes temperatures in the range from about 
250 F. to about 500 F. are suitable. Usually the amidi 
fication reaction requires from about 2 to 10 hours. 
Means for removing water of condensation is employed 
and reduced pressures are desirable to effect amidifica 
tion at the lower reaction temperatures. 
The proportions of fatty acids mixture and polyalkyl 

ene polyamine may be such that the moles of the fatty 
acids are equal to the molar equivalents of amine groups 
in the polyalkylene polyamine. As already mentioned 
it is preferred that moles of fatty acid be on the average 
of from about 1 to about 3 moles less than the number 
of available amino groups in the polyamine. 
The polyamide of the present invention which is formed 

by the reaction of fatty acid and polyalkylene polyamine 
is illustrated in the above structural formula as being in 
the nature of linear polyamide. Such linear polyamides 
undergo further condensation upon continued heating at 
higher temperatures with terminal amino groups to give 
either the mono- or bis-imidazoline ring structure as illus 
trated by the following formula: 

R3 

R. m /'s SS 
HN -- R-N N 

. n- N / 
R 

Suitable fatty acids for the preparation of the poly 
amides of the present invention contain from 12 to 30 
carbon atoms as mentioned above and preferably from 
16 to 20 carbon atoms. Illustrative straight-chain acids 
include lauric acid, myristic acid, palmitic acid, stearic 
acid, eicosanoic acid, triacontanoic acid, etc. 

Suitable branched-chain fatty acids are those derived 
by synthesis such as oxidation of olefins and polyolefins. 
Acids derived from the Oxo process are also suitable. 
Another source is polymerization of unsaturated acids 
followed by hydrogenation. For example, an unsatu 
rated acid such as linoleic acid is dimerized in accord 
ance with typical polymerization techniques. During the 
reaction, part of the acid product is broken down to give 
an unsaturated mono acid by-product having methyl chain 
branching. This product is hydrogenated resulting in a 
branched-chain Saturated fatty acid of 18 carbon atoms. 

For present purposes, it has been found that Emery 
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Acid 3101 R is particularly useful. This is monocar 
boxylic acid having an equivalent weight of 310 and is 
sold commercially by the Emery Industries of Cincinnati, 
Ohio. It is described as a saturated 18-carbon atom fatty 
acid having methyl chain branching. 
The polyalkylene polyamines of the invention as men 

tioned above contain from 2 to 6 alkylene amine units 
with from 2 to 4 carbon atoms in each alkylene group. 
Illustrative amines include diethylenetriamine, triethyl 
enetetraamine, tetraethylenepentaamine, hexaethylene 
heptaamine, heptaethyleneoctaamine, tetrapropylene 
pentaamine, hexabutyleneheptaamine and the like. For 
present purposes triethylenetetraamine and tetraethyl 
pentaamine are preferred for availability and effective 
ness of the polyamides prepared from them. 
The following examples are illustrative of typical 

methods for preparing the polyamide of the invention 
and of lubricant compositions containing it. 

Example I 
In this example the polyamide of tetraethylenepenta 

amine and a 10:90 mixture of straight and branched 
chain acids is prepared. 
A reaction vessel is charged with a mixture of 3.7 parts 

by weight of tetraethylenepentaamine and 0.0002 part 
by weight of silicone foam inhibitor. The mixture is 
blanketed with nitrogen gas and heated to about 250 F. 
A mixture of monocarboxylic acids amounting to about 
18.2 parts by weight is introduced to the reaction vessel. 
This mixture consists of 10 mole percent stearic acid 
and 90 mole percent Emery 3101 R acid. The mole 
ratio of tetraethylenepentaamine to total acid is about 
1 to 3. The reaction mixture is heated to about 300 
F. for a period of about 1 hour and water of reaction 
is removed. Following this the reaction temperature is 
raised to about 400 F. at attmospheric pressure for about 
one hour and then maintained at about 380° F. under 
a vacuum equivalent to 4 mm. of mercury pressure for 
a period of about 7 hours. 

Example II 
This example illustrates the preparation of the poly 

amide of tetraethylenepentaamine and a 5: 95 mixture of 
straight and branched-chain acids. 
To a 2-liter, 3-neck flask equipped with stirrer 

thermometer, reflux condenser and means of heating, 
there is charged 189. g. of tetraethylenepentaamine (1.0 
mole) and 0.01 g. of silicon foam inhibitor. The charge 
is heated under nitrogen to about 190 F. A mixture 
of 42 g. stearic acid (0.15 mole) and 873 g. Emery 3101 
Racid (2.85 moles) is then added. . The contents of the 
flask are heated to 380° F. and then put under a vacuum 
equivalent to about 20 mm. of mercury pressure. The 
reaction mixture is held under these conditions for about 
six hours and then cooled, Then yield of product is 
quantitative. 

Example III 
In this example the polyamide of tetraethylenepenta 

amine and a 20:80 mixture of straight and branched-chain 
acids is prepared. 

In accordance with the procedure outlined in Example 
II above, 189 g. of tetraethylenepentaamine, 168 g. of 
Stearic acid (20 mole percent of total acid) and 744 g. of 
Emery 3101 Racid (80 mole percent of total acid) are 
reacted. A total of 3.0 moles of acid per mole of tetra 
ethylenepentaamine is used. The yield of the product 
amounts to about 100% on the basis of the reactants. 

In general, excellent detergent and pour depressant 
properties can be imparted to lubricating oils by dis 
Solving therein a quantity of from about 0.1 to 10% by 
weight of the polyamide of the type described above, 
although a preferred range is from about 1 to 5% by 
Weight. On the other hand, since the polyamide of this 
invention is unusually compatible with mineral and other 
lubricating oils in substantially all proportions, as much 
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as 75% of the present polyanide additives can be dis 
solved in a suitable lubricating oil for the purpose of 
preparing a concentrate capable of dilution with lubricat 
ing oils and the like to prepare the final lubricant com 
position. Such concentrates, which may also contain other 
additives in desired amounts, and which normally contain 
at least 10% of the polyamide, comprise a convenient 
method for handling the polyamide and may be used as 
a compounding agent for lubricants in general. 
The polyamide additives of this invention can be used 

with good effect in the case of any one of a wide variety 
of oils of lubricating viscosity, or of blends of such oils. 
Thus, the base oil can be a refined Pennsylvania or other 
paraffin base oil, a refined naphthenic base oil, or a syn 
thetic hydrocarbon or non-hydrocarbon oil of lubricating 
viscosity. As synthetic oils there can be mentioned alkyl 
ated waxes similar alkylated hydrocarbons of relative 
ly high molecular weight, hydrogenated polymers of hy 
drocarbons, and the condensation products of chlorinated 
alkyl hydrocarbons with aryl compounds. Other suitable 
oils are those which are obtained by polymerization of 
lower molecular weight alkylene oxides such as propylene 
and/or ethylene oxide. Still other synthetic oils are ob 
tained by etherification and/or esterification of the hy 
droxy groups in alkylene oxide polymers, such as, for ex 
ample, the acetate of the 2-ethylhexanol-initiated poly 

Other important classes of syn 
thetic oils include the various esters as, for example, di 
-(2-ethylhexyl)sebacate, tricresyl phosphate and silicate 
esters. If desired, the oil can be a mixture of mineral 
and synthetic oils. For present purposes the polyamide 
of this invention finds its greatest utility in waxy mineral 
lubricating oils and such compositions are therefore pre 
ferred. 

While satisfactory lubricant compositions can be ob 
tained by adding to the base oil employed only one or 
more of the polyamide additives of the type described 
above, it also falls within the purview of this invention to 
provide lubricant compositions which contain not only 
such polyamides but also other additives such as oiliness, 
and extreme pressure agents, anti-oxidants, corrosion in 
hibiting agents, blooming agents, thickening agents and/or 
compounds for enhancing the temperature-viscosity char 
acteristics of the oil. 

Illustrative lubricant compositions of the above type 
containing the polyamide additives of the invention in 
combination with other agents may include, for example, 
from about 0.1 to 10% by weight of alkaline earth metal 
higher alkylphenate detergent and wear reducing agents 
such as calcium alkylphenates having an average of ap 
proximately 14 carbon atoms in the alkyl group as wei 
as organic thiophosphate corrosion and high temperature 
oxidation inhibitors such as the reaction product of pinene 
and PSs and the bivalent metal dithiophosphate and Zinc 
tetradecylphenyl dithiophosphate in amounts of from 
about 0.1 to 10% by weight of the composition. Tem 
perature-viscosity improving agents which may be en 
ployed in the compositions, usually in amounts of from 
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about 1 to 10% by weight, include by way of example 
the homopolymers of alkyl methacrylates such as the 
dodecyl methacrylate polymers known to the trade as 
Acryloid 710 and Acryloid 763, products of Rohm & Haas 
Company, and high molecular weight butene polymers 
such as Paratone ENJ 15P, a product of the Enjay Com 
pany. 
The polyamide additives of the invention as described 

above are evaluated as pour depressants in lubricating oils 
in a number of tests. The base oil is a solvent-refined 
waxy SAE 30 mineral lubricating oil having a pour point 
of -10° F. The results of the tests are set out in the 
following table. For convenience a typical polyanine, 
namely, tetraethylenepentaamine is selected and the illus 
trative acids chosen are stearic acid and Emery 3101 R 
acid. The pour point tests are performed in accordance 
with ASTM method D-97. The sample is maintained 
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at a temperature of 115 F. or lower for at least 24 hours 
prior to the test. The sample is then cooled systematically 
under quiescent conditions and observed at intervals of 
5 F. The pour point is the lowest temperature at which 
the oil flows when the container is tilted. 

Stearic acid, mole percent: Pour point of oil, F. 
0-------------------------------------- --10 
5-------------------------------------- -20 
10------------------------------------- -20 
20------------------------------------- -15 
30------------------------------------- -5 
50 ------------------------------------ O 
100------------------------------------ --40 

As shown by the test results of the above table the 
polyamide additive of this invention imparts surprisingly 
improved pour point characteristics to lubricant composi 
tions compared to similar compositions containing poly 
amides of conventional types. 

it is further evident that the improved pour point char 
acteristics of the polyamides of this invention are due to 
the particular proportions of straight-chain fatty acid and 
branched-chain fatty acid and that proportions within the 
preferred ranges provide pour ponits which are unpre 
dictably lower than mixtures of other proportions of acids. 

i claim: 
'1. A lubricant composition comprising a major propor 

tion of a waxy mineral lubricating oil and a minor propor 
tion sufficient to enhance the pour point characteristics of 
the composition of a polyamide of fatty acids and tetra 
ethylenepentaamine in which the fatty acids are mixtures 
of from about 5 to about 30 mole percent of straight-chain. 
fatty acids and of from about 70 to about 95 mole percent 
of branched-chain fatty acids, said fatty acids containing 
from about 12 to about 30 carbon atoms each and said 
polyamide containing from about 1 to about 3 amine 
groups in addition to amide groups. 

2. A lubricant composition comprising a major propor 
tion of a waxy mineral lubricating oil and a minor propor 
tion sufficient to enhance the pour point characteristics 
of the composition of a polyamide offatty acids and tetra 
ethylenepentaamine in which the fatty acids are mixtures 
of from about 5 to about 30 mole percent of stearic acid 
and from about 70 to about 95 mole percent of methyl 
branched-chain fatty acid containing about 18 carbon 
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atoms, said polyamides containing from 1 to 3 amine 
groups in addition to amide groups. 

3. A lubricant composition comprising a major propo 
tion of a waxy mineral lubricating oil and from about 
0.1 to about 10% by weight of a polyamide of fatty acids 
and tetraethylenepentaamine in which the fatty acids are 
mixtures of from about 5 to about 30 mole percent of 
stearic acid and from about 70 to about 95 mole percent 
of methyl branched-chain fatty acid containing about 18 
carbon atoms, said polyamide containing from 1 to 3 
amine groups in addition to amide groups. 

4. A lubricant composition comprising a major propor 
tion of a waxy mineral lubricating oil and from about 0.1 
to about 10% by weight of a polyamide of fatty acids 
and tetraethylenepentaamine in which the fatty acids are 
mixtures of from about 10 mole percent of stearic acid 
and from about 90 mole percent of methyl branched-chain 
fatty acid acid containing about 18 carbon atoms, said 
polyamide containing from 1 to 3 amine groups in addi 
tion to amide groups. 

5. A lubricant composition comprising a major propor 
tion of a waxy mineral lubricating oil and from about 0.1 
to about 10% by weight of a polyamide of fatty acids 
and tetraethylenepentaamine in which the fatty acids are 
mixtures of from about 5 mole percent of stearic acid. 
and from about 95 mole percent of methyl branched-chain 
fatty acid containing about 18 carbon atoms, said poly 
amide containing from 1 to 3 amine groups in addition to 
amide groups. 

6. A lubricant composition comprising a major propor 
tion of a waxy mineral lubricating oil and from about 0.1 
to about 10% by weight of a polyamide of fatty acids 
and tetraethylenepentaamine in which the fatty acids are 
mixtures of from about 20 mole percent of stearic acid 
and from about 80 mole percent of methyl branched-chain 
fatty acid containing about 18 carbon atoms, said poly 
amide containing from 1 to 3 amine groups in addition to 
amide groups. 
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