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This invention relates to novel oil compositions
and to methods of preparing angd using same, and
more particularly it relates to lubricating . oil
compositions containing a paraffinic mineral oil
base stock together with small amounts of two
different addition agents which have viscosity in-
dex improving and pour depressing properties and
which cooperate to give improved characteristics
in regard to pour point stability and lowering
of the cloud point, .

The mineral oil base stocks which may be used
according to this invention may be any of the
paraffinic hydrocarbon oil fractions such as those

derived from petroleum, or synthetic oils made

by polymerization of olefins or other unsatu-
rated aliphatic hydrocarbons, and such fractions
may be either relatively. narrow cut fractions
separated from petroleum or other crude hydro-
carbon mixtures by distillation or other suitable
means, and they may be used in the relatively
crude state or after refining by suitable methods
such as clay treating, acid treating, solvent ex.-
traction, cracking, hydrogenation as well as
treatment by various chemical refining agents
such as aluminum chloride, etc. - The invention
is especially applicable to minera] oil base stocks
of the lubricating oil boiling range, or to lower
boiling fractions such as those of the Kerosene or
gas oil boiling range which it is desired to thick-
en to viscosities within the lubricating oil range,
as for use in gun recoil oils, shock absorber oils,
ete,, especially when these are to be used in very
cold climates. However, it is to be understood
that the invention may also be applied to other
paraffinic oils and for other purposes, by using
as the base stock lighter mineral oil fractions
such as gasoline or naphtha, or by using gas oil
fractions as Diesel fuel, or even solid petroleum
fractions such as parafiin wax and petrolatum.

Of the -two addition agents required to be used
according to this invention, the one will for sim-
plicity be referred to as a polyester, although by
this term it is intended to. mean only the poly-
ester of a particular type, namely one having a
molecular weight of at least 2000 formed by poly-
merie condensation of a dicarboxylic acid, or low-
er aliphatic ester thereof, with a glycol, there be-
ing at least 10 carbon atoms in at least one of
two said reactants. It is essential for the pres-
ent invention that this polyester be soluble at low
temperatures. in highly ‘paraffinic oils, ‘for in-
stance having a viscosity index of at least 90,
and preferably at least 100.  Suitable polyesters
for this purpose may be made in several ways
such as either by using suitable reactants which
will combine to form 2 polyester which per se has
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satisfactory solubility in highly paraffinic mins
eral oils, or by first making a polyester product,
only some of the constituents of which are sol-
uble in a paraffinic oil and then separating the
desirable soluble constituents from the undesir-
able insoluble constituents by some suitabie Pproc-
ess such as, selective solvent extraction or solvent
precipitation; etc; :

In preparing these polyesters by either of the
above two suggested methods, it is‘pbreferable that
either the dicarboxylic acid or the glycol has an
even larger number of carbon atoms than sug-
gested above, such as at least 15 to 30 or even
50 carbon atoms or-more per molecule. The to-
tal number of carbon atoms in one molecule of
the dicarboXylic acid, together with one molecule
of the glycol should be at least 30, ang preferably
at least 40. Thus either the acid or the glycol
may have from 2 to 50 or more carbon atoms,
provided the total is at least 30 or 40 for one
molecule of each. However, preferably the di-
carboxylic acid to be used should be one having
at least 30 carbon atoms, such as one made by
the polymerization to the dimer stage of fatty
acids derived from vegetable oils such as soy-
bean oil, linseed oil, corn oil, castor oil, or other
oils having in general an iodine number between
the approximate limits to 20 to 155. Such dimer
aclds or lower alkyl esters thereof may readily be
prepared by known methods such as that de-
scribed by Bradley and Johnston in Industrial
and Engineering Chemistry, volume 33, page 86
(1941), this refererice showing the preparation of
methyl dilinoleate from dehydrated or dimerized
castor oil. For instance, soybean oil may be con-
verted by methanolysis to methyl esters, as by
heating to 70° C. with a liberal excess of meth-
anol in the presence of a substantial portion of
sodium methylate for several hours, and then the
distilled methyl esters are polymerized chiefly to
the dimer stage by heating to 300° C. with g suit-
able catalyst such as 0.3% of anthraquinone, for
a suitable period such as about 10 to 30 hours.
Unpolymerized or monomeric esters are then re-
moved by distillation under a reduced pressure

© of about 1 to 5 mm. mercury, and the residual

methyl dilinoleate is carefully fractionated in a
short path pot still (a modified alembic flask) at
2 to 50 microns, or in & cyclic molecular still at
2 to 5 microns.: The resultant distilled dimer
methyl esters of soybean oil, i. e. substantially
pure methyl dilinoleate, have an index of refrac-
tion of N 30/D 1.4766, (for published information
on purity of product against index of refractioh
see Ind, and Eng. Chem., vol, 16, No, 2, Feb., 1944,
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Analytical edition, page 91), and is believed to
have the following graphic formula:
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The color of the product was light yellow and
had the following viscosity characteristics:

Temperature Viscosity

" Centistokés”
60.0

25.4
17.8
8.7

“THe —40° F. viscosity of the pure methyl dili-
noleate is 42,464 centistokes by the Baldeschwieler
and Wilcox method (see Ind. and Eng. Chem,
vol. 11, page 221, April 15, 1939).

"(The physical properties of dilinoleic acid -are:
Unsaturation, two double bonds; molecular
weight, 560; neutral equivalent, 280; conjuga-
tion, negligible; melting point, non-crystalline at
—60° C.)

Approximately 40 parts by weight of purified
methyl dilincleate are obtained from 100 parts by
weight of raw soybean oil.

The dimer acid thus obtained is then subject-
ed to polymeric condensation with a glycol such
as ethylene glycol, propylerie glycol, butylene gly-
col, various pentadiols such as 2~methyl-2-4-
pentadiol, or preferably even higher glycols such
as. decamethylene glycol or commercial glycols
sueh as. 12-hydroxy stearol which may be made
by hydrogenation of castor oil acids, and may be
obtained commercially under the tradename of
Hydrofol Glycerides 200. Such condensation or
esterification of the dicarboxylic acid with the
glycol is conveniently accomplished at tempera-
tures ranging from about 150° C. to 260° C., pref-
erably at about 193 to 210° C., and preferably
when the dimer acid is used and not the methyl
ester of the acid in the presence of a small
amount of condensation. catalyst such as para-
toluene sulfonic acid. " It is desirable to pass a
stream “of nitrogen or other suitable inert gas
through the reaction mass to stir and to facili-
tate removal of methanol (when methyl ester is
used) and water (when acid is used) formed dur-
ing the reaction. = The resultant condensation
products or polyesters have.a high molecular
weight. ranging from 2,000 up to 59,000 or more
depending upon specific detailed operating con-
ditions, polyesters having an average molecular
weight in the range of 5,000 to: 30,000 or so be-
ing usually obtained.

' Although under some conditions it is possible,
as suggested above to prepare such polyesters
which per se are soluble in parafiinic mineral oils

at.low temperatures such as 15° F. (about —8 to
© —0° ¢.), the preparation of such soluble poly-
esters. is  quite difficult- and expensive, and ac-
cordingly if preferred one may subject the crude
polyesters formed as described above to a- suit-
able solvent precipitation in order to separate
the: insoluble. constituents. from. the desired ones
which are soluble in g highly paraffinic oil. This
separation may. be.accomplished for instance by
dissolving a crude polyester having an average
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molecular weight of 20,000 or so and derived from
methyl dilinoleate and decamethylene glycol, in
a highly paraffinic mineral oil base stock such
as a Barosa mineral lubricating oil base stock
having a viscosity of about 43 seconds Saybolt
at 210° F. and a viscosity index of about 110 or
112, by mixing the polyester into the oil with
stirring at elevated temperatures such as 140° C.
and then cooling the resultant solution to a tem-
peratiire of about 15° F. or so for 10 to 20 houts
or more. During sueh cooling, the least soluble
constituents of the crude polyester mixture pre-
cipitate out of solution and may be separated by
filiration, preferably in the presence of a filter

‘aid such as a 16 mm. layer of a calcined diato-

maceous earth, e. g. Hy-Flow, and preferably
using vacuum to assist in the filtration,

The resultant solution of soluble polyester in
heavy mineral oil may, if desired, be used as such
by merely diluting. it with an additional suitable
amount of paraffinic mineral oil to produce aso=
lution having the desired concentration of poly-
ester, or if preferred, may be treated to separate
the soluble polyester from the heavy mineral oil

x by suitable methods such as by the addition of an

alcohol to the oil in order to precipitate the poly-
ester out. of the oil;  If desired, a small amount
of a suitable material such as dibutoxy: ethyl
phthalate may be added with the aleohol to.scl-
ubilize - the alcohol in the polyester-oil blend.
The thus precipitated soluble polyester may be
separated by decantation, filtration or other suit-
able means and after washing; as with: alcohol,
or other suitable liquids such -as ethyl ether or
ethylene, or ethane, may:be added in desired: pro-
portion to any suitable parafiinic oil base stock.
Such soluble: polyesters made. as described above
should in- general hive an oxygen content be-
tween the approximate limits of about 4 to 13%,
preferably: about 8 to.12%.

As an optional procedure one may hydrogenate
either the dimer acid (or lower alkyl ester there-
of) to be used or the resultant polyester, in order
to stabilize them against oxidation and against
further condensation or other undesirable chem-
ical reactions. . . :

These various above described: polyesters which
are.soluble in highly parafiinic mineral oils, e. g.
having 'a viscosity index of at least 90 and pref-
erably at least 100, have several interesting in-
herent properties, one of which is that of being
a viscosity index improver; by which is: meant
that-when dissolved. in. a. mineral oil base stock
it will raise the viscosity index of the. oil for in-
stance from 100 up:to about 150 or slightly more,
depending upon the amount used. This soluble
polyester also has substantial pour - depressing
properties, particularly when used in small
amounts; e. g. less than 5%, the effect being
greatest in: still smaller concentrations such as
about.1%. or so.. In certain. types of base stocks
this soluble polyester also _has the. additional
interesting characteristic- of reducing-the cloud
point, as: for instance in the case of ‘the highly
parafiinic: Diesel fuel base stock having: a; cetane
number. of.:about 60, -in. which  case: the -¢loud:
point was reduced from —4.2° C. to =-7.3° C. by
0.5% of the soluble -polyester, larger- amounts
thereof: ranging up {0 6% producing: a cloud
point approaching: back up:to the —4.2° C. pour
point of the plain base stock. However; in' other
base-stocks such as a blend of-90% of Pennsyl-
vania neutral spindle oil' and 10% -of‘ paraffinic
brightstock, it had little, if any, effect in lowering
the cloud-point, S
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The other primhary addition agent t6 be used
according to this invention in preparing mineral
oil"compositions, and which apparently cooper-
ates in some unknown manner with the above
described polyester, is a substance which for the
sake of simplicity will be referred fo as. a pour
depressor since materials of this class have been
known heretofore primary due to that charac-
teristic. The chief requirement of this pour de-
pressor -for purposes of the present invention is
that it be of a substantially different chemical
structure than the dicarboxylic-glycol polyester.
It is believed preferable that such pour depres-
sors should either be free of oxygen or have a
lower oxygen content than the polyesters, and
should preferably have less than 5% oXygen.
These materials may be selected from a fairly
wide variety of known pour depressors such as
high molecular weight hydrocarbon compounds
made for instance by Friedel-Crafts condensa-
tion of chlorinated wax with aromatic hydrocar-
bons such as naphthalene, benzene, anthracene,
or various lower alkylated aromatic compounds,
or they may be derivatives of high molecular
weight hydrocarbons containing one or more
groups containing or consisting of only one OxXy-
gen atom, where such oxygen atom serves as a
necessary link in building up a high molecular
weight molecule; on the other hand, ester groups
may be present as side chaing without interfer-
ing with the operation of the invention. Exam-
bles of suitable pour depressors are the wax-aro-
matic condensation products such as those pro-
duced by Friedel-Crafts condensation of .chlori-
nated wax with naphthalene and which have a
molecular weight generally in the range of about
500 to 10,000, condensation products made by
Friedel-Crafts condensation of chlorinated par-
affin wax with phenol, with or without subsequent
acylation with ‘acid such as phthalic acid, adipic
acid or benzoic acid, as well ag the more essen-
tially aliphatic but oxygen-containing pour de-

pressors of the polyvinyl ether type such as poly-

. vinyl oleyl ether of sperm oil aleohols,

Other types of pour depressors may be used
such as: ‘

" Paraffin’ wax-aromatic hydrocarbon condensa-
tion products. ‘

Other paraffin -wax-aromatic compound con-
densation products and their derivatives inelud-
ing the metal derivatives,

Parafin wax heteroeyclic ‘condensation prod-
ucts, e. g., paraffin wax condensed with diphenyl-
ene oxide, and their modifications,

Fatty acid derivatives.
the metallic soaps, the fatty acid amides, the so-
called mixed ketones, the polymerized fatty acids,
the reaction products of unsaturated fatty acids

Theése may comprise
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rivatives of the coumarone and indene type resins.
Pour depressants obtained as by-products of
petroleum refining, for exXample, cracking coil
tar and extracted components of pitch.
Vinyl ether. derivatives for example; the poly-
merized vinyl ethers of fatty alcohol,

Pour depressants deriveq from baraffin wax it-"
baraffin. wax, poly-

self, for example, oxidized
merized chlorinated wax,

‘Pour depressants derived from aromatic com-"

pounds themselves, for example, aromatic hydro-

60

o

Reaction product of . olefins, for -example,
cracked paraffin wax reacted with aromatics; va-
por phase cracked gasoline polymerized with ahis
minum chloride. . ; T

Pour depressants produced by ultra violet radi-
ation by subjecting hydrocarbon oils in form of a
thin. film to ultra violet ‘radiation of several
lengths, predominantly less than 2800 angstrom'
units.. s . o

Rubber derivatives which may. comprise ‘hy-
drogenated rubber, rubber modified by -ampho-
teric' metal halides, unvulcanized rubber, : plas-
ticized with peptizing agents for example phenyl
hydrazine, rubber condensed with various types
of organic compounds,; for example chlorinated
hydrocarbons, aromatic compounds, ete. Lo

Pour depressants derived from fatty alcohols:

Pour depressants formed by action of silent
electric discharge on hydrocarbon oils or:prod-
ucts of low-oxygen content (voltolized products).

Chlcrinated polymers, for example, chlorinated
polybutene or other high molecular weight hy-
drocarbon materials or products of low-oxygen
content condensed ‘with aromatic compounds.

Pour depressors of the types described sbove
all have the characteristic of making substantial=
1y large reductions in the pour point of parafinic
mineral oils in which they are dissolved.  Some
of them also have the additional property-of in-
creasing to some extent the viscosity index of the
oil in which they are dissolved, but this improve-
ment in viscosity index is not nearly as great in
proportion as is obtained with materials of the
polyester type referred to above which are out-
standingly effective as viscosity ir:dex improvers.
Another interesting fact about the pour de-
pressors is that even though they reduce the pour
point of a mineral oil they generally have little
or no effect on the cloud point of the oil.

It is also interesting to note that the pour point
as measured by the standard A. 8. T. M. method
is usually much lower than the so-called stable
pour point which is determined by subjecting the
oil solution to cycles of alternate heating and
cooling and using as the “stable pour point” the
highest pour point attained in any of the six
cycles. The procedure used to obtain “stable
pour point” is given in an article by C. E. Hodges
and A. B, Boehm in a paper entitled “Pour point
stability of pour depressant treated oils under
winter storage” (Oil and Gas Journal, June 24,
1943). The determination of the stable pour
point is of interest because it has beéen known for
some years that pour depressani treated motor
oils under winter storage conditions sometinies
become solid at temperatures higher than those:
indicated .as their A. S, T. M. pour points, even
though oils that are actually in service do not
show this difficulty, or at least not to any serious
extent. In the laboratory test procedure for de-
termining stable pour point the oil samples are
alternately heated and cooled, the temperatures
to which the samples are heated being controlled

. successively from 50° F'. in the first cycle to 0° F.

70

carbons are polymerized with aluminum chlorine.

" Thig is particularly applicable t6 the polynuclear
hydrocarbons, for example, naphthaline arthra-
cene, etc, A L

75

in the sixth cycle, but the temperature to which

“the samples are cooled béing in each case —28° F,,

and the samples being tilted every 5° drop in

. temperature during cooling to determine when

they become solid. The pour point is reported as

5° F. above the solid point.

One of the primary features of this invehtion is
that it has been found that a solukle dicarboxylic-
glycol polyester type of material cooperates with

8. pour depressor type of material in some un-
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khown manner as to accomplish at least to highly
unexpected results, one being a lowering of the
stable pour point of the pour depressor, and the
other is the production of a lower cloud point
than is obtained with either addition agent sepa-
rately. - L .

- These and other objects and advantages of the
invention will appear more fully from a consid-
eration of the following experimental data which
are given for the sake of illustration but without
intention that the invention be limited to the par-
ticilar materials which have been given merely
for the sake of illustration.

In order to show the effect of a polyester per
se on the pour point, cloud point and viscosity
characteristics on an oil, a series of tests was
made, the results of which are shown in Table.1,
in which the oil base stock used consisted of 90%
by volume of a Pénnsylvania neutral light lubri-
cating oil “A” and 10% by volume of a paraffinic
brightstock. This oil base stock was tested alone
and together with three different concentrations
ranging from 1 to 5% of a soluble polyester hav-
ing an average molecular weight of about 9,000
which was made by condensation.of methyl di-
linoleate with decamethylene glycol to a erude
polyester having an average molecular weight of
about 22,000, with subsequent removal of the less
soluble . constituents, in the manner desecribed

above.
TABLE 1
Properties of polyesier
) Saybolt vis-
- cosity ! at— b
Pour | Clotd V.1
' 300 | 210
Testoll. . Loolcoeoona- 430 434 1 185.2 | 45.82 - 103
Test oil +1% polyester-.- —20 4-32 1 216.7 | 50.47 | .126.5
Test oil +-2.5% polyester_ —15 432 | 280.6 | 58.84 | 138
Test oil +5.0% polyester- 0| 432 | 4089|7892 145

Test oil: 50% Penn neutral+10% btighﬁstqck.
i Converted from kinematic viscosities.

The data in Table 1 show that 1% of the poly-
ester effected a very great lowering or depressing
of the pour point from +30° F. to —20° F. but
that further addition of the polyester permitted
the pour point to rise gradually back up to 0 with
a 5% concentration of polyester. They also show
that the polyester per se had little effect on the
cloud point even in a concentration as high as
5%. They also show that thie polyester is a very
potent V. I. (viscosity index) improver since 19,
raised the V. I. from 103 to 126 and 5% raised
it on up to 145. ‘

Now another series of tests was made with iden-
tical concentrations of polyester, but in each case
also adding 1% of pour depressor A which is a
commercially available pour depressor made by
Friedel-Crafts condensation of chlorinated par-
affin wax having a chlorine content of about 12
to 15% with naphthalene, with.subsequent hy-
drolysis and removal of the catalyst.and distilla-
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tion of the reaction products under fire and stéam
up to about.600° F. to remove unreacted mate=
rials or low boiling products: The oil base stock
used in this series of tests.was the same as that
used in the previous test except for the oniission
of the brightstock. . . : o

TABLE 2
Properties of polyester+1% pout depressor A -
» Saybélt vis- -
A8 T M. Tty at— |
Test oil - L =) VoI
‘| Pour| Cloud | 100 210
Ofl “AY L ilemenn -+30 432 | 140 42.57 101
19, pour depressor A ... ..... —25 +30 | 143.5 | 42.73 99
19 pour depressor A-+1% .
polyester..__.... R 428 | 171.8 | 46:72 127
1% pour depressor A+42.5% S . . R
polyester . o _..o -15 426 | 218.5 | 53.66 142
19, pour depressor A+5.0% . .
polyester. . ..o..iloiioee 10 422 | 319.3 | 68.94| - 148

TSlight.

The data in Table 2 show that 1% of pour de-
pressor A lowered the pour point of the oil from
+30 to —25 and that the further addition of 1%
of polyester lowered it still further to —30° F.
bub that further additions of polyester permitted’
the pour point to rise again up to 0° F. for the
blend containing 1% of pour depressor A and 5%
of polyester. There is thus little or no advantage
in Tegard to A. S. T. M. pour point in using more
than 2% of polyester in conjunction with the 1%
of pour depressor A, but the use of only 1% of
polyester appears to obtdin an unexpected fur-
ther lowering of the pour point. However, a point
of outstanding importance is that the cloud point
was lowered to a very surprising extent by the
addition of further amounts of the polyester rang-
ing from the 1% up to the 5% when used in con-
junction with 1% of pour depressor A. This in
spite of the fact that as shown in Table 1 the poly-
ester per se had little or no effect on the cloud
point even in 5% concentration; it could also
be shown, but is well known, that materials of the
type of pour depressor A have little or no effect on
the cloud point. The viscosity data in Table 2
show that the use of 1% of pour depressor A had
no deleterious effect on the V. I. improving prop-
erties of the polyester.

Another series of tests was madé to study the
effect of the polyester on the stable pour point of
a blend containing a pour depressor. In this
series of tests the oil base stock used consisted of
Pennsylvania neutral light lubricating oil A to
which had been added 2.5% of Pennsylvania pan-
handle brightstock, which is a paraffinic residual
oil. The A. S. T. M. pour point, cloud point and
viscosity characteristics of this oil base stock were
studied alone and together with 1% of pour de-
pressor A, and also together with 1% of that pour
depressor and also 1% polyester, and stable pour
points were also obtained for these blends but
not for the plain base stock, The data obtained
in this series of tests dre shown in Table 3.

TABLE 3

Stable pour point of blends with and without

polyester and pour depressor A

Saybolt viscosity

bt o A8 T. M. i - Stable

- oilt | “pressor | T V.1 pour
) pn ester Po Cloud point,

‘ 2our, | Cloud, | 100° F. | 210° F. F.

3 +34 149.3 43.37 102, +30°

R R S S-S L Vi I I 152.0 43. 50 103 +5
.. 98 1 ~20- | 432 179.0 47.49 128.6.1. . 2=6,

=1 Pennsylvania neutral oil A-4-2.5 Panhandle brightstock.
2 Average of two tests —5 and —8, respectively.
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The figures for “stable pour point” in ‘the above
table were derived from six-cycle laboratory tests
determined by the method referred to previously,
the detailed test results being shown in the fol-
lowing table:

TABLE 4

Stable pour point tests of blends of oil with and
without polyester and pour depressor A

Per cent composition Pour point (° F.) in eydle of test
Pour . Ny
: Poly- | Cyele | Cycle | Cycle | Cycle | Cyele
Ol |depres-| egter | 11 | T | 1V | V| VT
99 b 43 115 +2 +2 -4
98 1 1 —17 -13 -8 |- —12 ~17
: =21 -=17 —19 1-5 -7

1 Means the “stable” pour point (highest in the six eycles).

The most remarkable feature of the data in
Table 3 is the great lowering of the stable pour
point from +5° F. in the blend of the oil with
1% pour depressor A, down to —6° F\. by the fur-
ther addition of 1% of polyester. This will be
especially appreciated by those skilled in the art
who realize that it is extremely difficult to lower
the stable pour point to such a low temperature,
and that such a result could not be obtained by
the use of either the pour depressor A alone or
the ‘polyester alone. In fact when using pour
depressor A alone in similar base stocks, 2% of
the pour depressor generally produces a higher
stable pour point than when only 1% is used:
and judging from the data in Table 1 it would
appear likely that when the polyester is used
alone, 2% of it would produce a higher: stable
pour point than when only 1% is used.

As a further checkup on the pour point sta-
bility of such blends, some actual field observa-
tions were made over g period of 47 days from
January 5 to Pebruary 19 in two different rela-
tively cold locations in the United States, namely,
one in Minnesota and one in Warren, Pa., the
samples being stored in protected outdoor racks
where they were exposed. to the daily normal
atmospheric temperature fluctuations. The sam-
ples used were the same blends as tested in Tables
3 and 4, but in the field test the samples. did not
have to be heated and cooled artificially and
merely were examined daily to see whether they
were fluid or solid. “The following table shows
the number of observations, how many times the
samples were found to be solid, and the highest

solid point temperature observed for each of the ¢

two blends containing pour depressant A, with
and without polyester.

TABLE 5

Field observation data (47 days)! pour statbility
properties of polyester

: 0il 2119, depres-
g . 0
oil -Si;‘g,ttkptes sant A--19% poly-
ester

_ Warren, | Minne-] Warren, | Minne-

Pa. sota Pa. sota
Number of observations. ____ 47 42 47 42

Number of times solid__..__. 6 11 | ° None

Highest solid point in field | . Below | Below
°F.... -+11 -+16 -1 -9

U From Jan. 5 to Feb. 19, 1944,
3 Penn neutral oil A-4-2.5% Panhandle brightstock.
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This Table 5 shows that whereas the oil con-
taining 1% of pour depressant A but no poly-
ester was found to be solid 6 days and 11 days,
respectively, at Warren, Pa., and in Minnesota, -
the same blend containing 1% of polyester was
not found solid any day during the entire test
period. - If is also interesting to note that for the
blend not containing polyester the highest tem-
peratures at which the samples were found solid
were +411° F, and +16° P. at Warren, Pa. and
Minnesota, - respectively, whereas the - similar
blend containing polyester had. remained fluid
even at the lowest atmospheric temperatures ob-
served, namely —1° F..and —9° . at Warren, Pa.
and in' Minnesota, respectively. ‘

The polyester used in the above-described tests
was made by the method described previously in
a general way but was specifically as follows:

The following is given as a specific example of
the preparation of a suitable dimer acid and sub-
sequent condensation with a glycol to broduce the
preferred type of polyester.. Soybean cil is con-
verted by methanolysis to methyl esters, as by
heating to 70° C. with a liberal excess of methanol
in the presence of a substantial portion of sodium
methylate for several hours, and then the dis-
tilled methyl esters are polymerized by heating
to 300° C. with a suitable catalyst such as 0.3%
of anthragquinone, for a suitable period such as
about 10-30 hours. Unpolymerized esters are then
removed by distillation under reduced pressure
of 1-5 mm., and the residual methyl dilinoleate
is care fully fractionated in a short path pot still
(a modified alembic flask) at 2 to 50 microns, or
in a cyclic melecular still at 2'to 5 microns. The
several distilled dimer methyl: esters of soybean
oil, i. e., methyl dilinoleate, had an index of re-
fraction of N 30/D 1.4766. This dimer acid ester
is then used as raw material in the following
experimental work,

Example 1 7

A mixture of 37 grams of the methyl dilinoleate
described above and 11.2 grams of decamethylene
glycol was heated with about 0.25-gram of para-
toluene sulfonic acid as catalyst, under nitrogen,
for gbout 98 hours. - A genheral stream of nitrogen
through the reaction mass served to stir the
mixture and to facilitate removal of alcohol
formed in the reaction. No air or oxygen was
present in the reaction at any time.  The result-
ing volyester had a molecular weight of about
22.500 by viscosity test: it was soluble in chloro-
form at room temperature and insoluble in
Barosa 43 mineral oil (a highlv paraffinic lubri-
cating oil having a viscosity of 43 seconds Say-
bolt at 210° F. and a viscosity index of about
110 or 112). However. a 6% solution of -such
polyvester in such paraffinic oil. which gadually
cooled, showed a cloud point of 15° C.

The primary object of the present invention ‘is
to subject such a polyester to solvent separation
in. order to obtain therefrom -a - fraction com-
pletely soluble in highly paraffinic oil even at
extremely low temperatures.

Thirty grams of the polyester thus obtained
was dissolved in 200 grams of Barosa 43 mineral
0il at 140° C. - The mineral oil had been sasu-
rated with nitrogen at room temperature, and
nitrogen was added to the oil solution as the
temperature was increased to 140° C. 'This was
for the purpose of avoiding any possibility of
oxidation of the polyesters during the solvent
separation. The polymer-oil mixture was then
placed in a 1-liter flask under an atmosphere of
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nitrogen and then placed in an ice-box at about
15-20° F. for 17 hours, during which time some
of ‘the polyesters separated out of solution and
" settled to the bottom of the flask while other
particles of precipitated polyesters remained
suspended in the oil. The cold mixture was
filtered through paper and a layer about 10 mm.
thick of Hy-Flow, which is a calcined diatoma-
ceolls earth, at about 15-20° C., using vacuum
to assist in the filtration. The filtrate which
was then only slightly turbid was treated with
about 15% by volume of dibutoxy ethyl phthlate
and about 509% by volume of 99% isopropyl al-
.eohol, in order to precipitate the rest of the poly-
ester ‘which was substantially completely dis-
solved in the Barosa mineral oil. The dibutoxy
ethyl phthalate was merely used to solubilize the
‘alcohol into the polymer-oil blend. The amount
of soluble polyester thus recovered was about 17
grams and it had an average molecular weight
of about 9,000,

Another sample of polyester was prepared by
reacting 37 gm. of pure methyl ester of dilinoleic
acid and 11.23 gm. of C. P. (chemically pure)
decamethylene glycol. The temperature was
held at 193° C. and time of run was 48 hours.
Reaction was conducted in an atmosphere of
pure nitrogen. The nitrogen in gas form was
used to stir the mixture and facilitate removal
of alcohol formed in the reaction. No air or
oxygen was present in the reaction as a mercury
trap was used on the vapor exit line. The final
sample had a molecular weight of about 12,000.
An- oil leach was made on the polymer, as de-
scribed in the previous example. Results indi-
cated that 659 of the polymer was soluble in
Barosa 43 oil (g highly paraffinic oil of 43 sec.
viscosity at 210° F.).

19, of pour depressor B which is a commercial
pour depressor consisting essentially of phthalic
esters of wax alkylated phenol, was added to a
paraffinic oil base stock consisting of Pennsyl-
vania neutral oil A to which was added 2.5% of
Panhandle brightstock, and it was found that
the A. S. T. M. pour point was lowered from
4+30° F. to —15° F. ‘The further addition of 1%
of the soluble polyester just described above low-
ered the pour point still further to —20° P., al-
though it did not reduce the cloud point. On the
other hand, a pour depressor C which was a
polyvinyl oleyl ether of sperm oil alecohols, which
is not only a good pour depressor but also has
fair viscosity index improving properties, low-
ered the pour point to —20° F. in 1% concen-
tration and had no effect on the cloud point of
the oil base stock which was -}-34° F. When 1%
of the polyester just referred to above was added
to such a blend containing pour depressor C, it
reduced the cloud point to +30° F., thereby in-
dicating that there is some unexplained coopera-
tion between the pour depressor C and the poly-
ester.

Although from the point of view of cloud point
reduction and V. I. improvement, it may be de-
sirable to use amounts -of = dicarboxylic-glycol
polyesters in concentrations as much as 5% or
even 10% or more, in conjunction with a smail
amount of the pour depressor type of material,
it is believed that the most outstanding features
of the invention are attained when the poly-
ester is used in concentrations of less than 5%,
and preferably less than 2%, in conjunction with
the pour depressor type of material in concen-
trations of less than 2¢% and. preferably not
more than 1%. TFor instance, the remarkable

(34

10

15

20

25

40

50

&5

60

65

12

feature of producing very unexpectedly low stable
pour point is obtained by the use of only 1% of
the polyester with only 1% of the pour depressor.

While there are above disclosed but a limifed
number of embodiments of the composition of
the present invention, it is possible to produce
still other embodiments without departing from
the inventive concept herein disclosed and it is
therefore desired that only such limitations be

imposed on the appended claims as are stated

therein or required by the prior art.

The invention claimed is:

1. A composition comprising a major propor-
tion of a paraffinic hydrocarbon, and dissolved
therein a small amount of a dicarboxylic-glycol
polyester having a molecular weight of at least
2,000, there being at least 10 carbon atoms per
molecule in at least one of said two reactants and
the total number of carbon atoms in 1 molecule
of the dicarboxylic acid together with 1 molecule
of the glycol being at least 30, and a small amount
of a5 pour depressor consisting essentially of a
high molecular weight condensation product of
a long chain aliphatic compound and an aro-
matic compound. -

2. A composition according to claim 1 in which
the polyester is scluble at temperatures as low
as 15° ¥. in highly paraffinic mineral lubricat-
ing oil base stocks having a viscosity index of at
least-90.

3. A composition according to claim 1 in which
the pour depressor contains at least 91% carbon
and hydrogen. .

4. A lubricating oil composition comprising
major proportion of waxy mineral lubricating oil
and, dissolved therein less than 5% of a polyester
having an average molecular weight of at least
2,000, containing about 9 to 13% oxygen and con-
sisting of a polymeric condensation product of
a glycol with a dicarboxylic acid or ester, said
polyester reactants containing a total of at least
30 aliphatic carbon atems in one molecule of said
acid or ester, together with one molecule of said
glycol, said composition also containing dissolved
therein less than 29% of a pour depressor consist-
ing of a high molecular weight condensation
product of a long chain aliphatic compound and
an aromatic compound.

5. A composition according to claim 4 in which
the pour depressor is a Friedel-Crafts wax-aro-
matic condensation product.

6. A composition according to claim 4 in which
the pour depressor is a Friedel-Crafts wax-naph-
thalene condensation product substantially non-
volatile under fire and steam .distillation up to
apbout 600° F. .

7. A composition according to claim 4 in which
the polyester is a polymeric condensation product
of a glycol with a high molecular weight organic
compound congisting chiefly of carbon, hydrogen
and oxygen containing at least 28 aliphatic car-
bon atoms and containing 2 —COOR groups in
which R is either hydrogen or a lower alkyl group.

8. A composition according to claim 4 in which

the polyester is a polymeric condensation product

of a glycol and a substantially pure dimer of a high
molecular weight fatty acid.
5. A composition according to claim 4 in which

" the polyester is a polymeric condensation product

70
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of methyl dilinoleate with decamethylene glycol.

10. A lubricating oil composition having a low
stable pour point, comprising a major proportion
of a waxy mineral lubricating oil, about 1% of &
soluble polyester of methyl dilincleate and deca-
methylene glycol, said polyester having an aver-
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age molecular weight of at least 5,000 and being
soluble at temperatures as low as 15° F. in g
paraffinic hydrocarbon lubricating oil base stock
having a viscosity index of at least 100, said lubri-
cating composition also containing about 1% of
a pour depressor which is a Friedel-Crafts con-
densation product of about 2 to 3 mols of chlg-

14

rinated paraffin wax of about 10 to 15% chlorine
content and about 1 mol of naphthalene, said
pour depressor being substantially non-volatile
under fire and steam distillation up to about

5 600° F.

DAVID W, YOUNG.
EUGENE LIEBER.




