Patenfed Sept. 19, 1939

'UNITED STATES

2,173,117

PATENT OFFICE

2,173,117 »
LUBRICANT

James W.

Johnson, Jr., Philadelphia, Pa., as-

signor to The Atlantic Refining Company, Phil-
adelphia, Pa., a corporation of Pennsylvania

No Drawing.

Appllcatlon April 28, 1937

Serial No. 139,457

‘ 7 Claims,
The présent invention relates to improvements

in lubricating oils and to a method for increasing

their lubricity or “oiliness”, and. for improving
~ the viscosity-temperature relationship or viscos-
g ity index of lubricating oils, particularly those
- derived from petroleum.

It has generally been known that the quality of

a lubricating oil depends on some properties

other than the viscosity of the hydrocarbon oil.

10 This has been found to be particularly true when

the lubricant is used under conditions of thin film

or boundary lubrication in which the layer of

lubricating oil between the rubbing surfaces is

very thin. It has been found that some oils act

18 as better lubricants than others under conditions

of boundary lubrication even though their vis-

cosities at the temperature of use are substan-

tially the same. The property of one oil which

makes it a better lubricant than another under

g0 these conditions, particularly in lowering fric-

tion and/or wear, has been designated as “oili-
ness”.

In the production of high grade lubricating

oils, it is well known that a relatively small

g5 change in- the viscosity of the oil between tem-

peratures of, for example, 100° F. and 210° F,, is

desirable. - In other words, it is advantageous for

the oil to have a relatively flat viscosity-tempera-

ture curve, which means that the oil has a high
80 viscosity index as defined by Dean and Davis in
their article in Chemical and Metallurglcal Engi-
neering, vol. 36, p. 618. :
It is therefore an object of this invention to
increase the “oiliness” and/or the viscosity in-
35 dex of paraffin base, mixed base and naphthene
‘ base lubricating oils by the addition thereto of a
relatively small proportion of a material which is
active to improve these properties without objec-
tionably affecting other desirable properties
40 thereof. More particularly, the present inven-
tion relates to the production of an improved
lubricating oil of this type having increased “oili-
ness’ and viscosity index, by the addition thereto
of a carboxylic acid ester of a hydroxy-ether.

In accordance with my invention, a carboxylic
acid ester of a hydroxy-ether or a mixture of
such esters is admixed with a lubricating oil in
quantities of the order of 1%, 3%, 5%, or 10% or
more, depending upon the degree of improve-
50 ment desired. Among the esters which may be

suitably employed are the oleates, stearates and

the naphthenates of the hydroxy-ethers derived
from the polyhydric alcohols, such as mono-
methyl ether of ethylene glycol; mono-ethyl
88 ether of ethylene giycol; mono-ethyl ether of di-
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ethylene glycol; mono-butyl ether of dlethylene
glycol and the like, Likewise there may be em-
ployed the oleate, stearate and naphthenate es-
ters of the hydroxy-ethers derived from other
polyhydric alcohols such as propylene glycol,
butylene glycol, amylene glycol and glycerol.

In the preparation of the esters, naphthenic

acids produced synthetically or derived from pe-
troleum or other sources may be utilized. Since
the naphthenic acids from petroleum may be
produced at less expense than naphthenic acids
synthesized by various methods, I prefer to em-
ploy the petroleum acids in the manufacture of
the esters. Such acids preferably have an acid

-number between about 150 and 300 mae.

KOH/gm., and molecular weights varying from
about 185 to about 375. Other carboxylic acids
which may suitably be employed include the

higher aliphatic acids such as lauric, stearic,

oleic and the like.

My invention may be further 111ustrated by the
following example:

400 parts by weight of substantially oil-free
petroleum naphthenic acids having an acid 'num-
ber of 242 mg. KOH/gm. was admixed with 282
parts by weight of mono-butyl ether of diethyl-
ene glycol, and the mixture was refluxed at a
temperature of about 350° F. until the esterifica-
tion was substantially complete and no further
water from the reaction was evolved. The mix-
ture of esters and excess naphthenic acid was
then washed with sodium hydroxide sclution to
remove the unconverted naphthenic acids, and
the esters were thereafter dried and subjected to
distillation under reduced pressure (3 m/m. abso-
lute) to separate and recover an ester fraction
hoiling between about 340° F. and 490° F. The
naphthenic acid ester of mono-butyl ether of di-
ethylene glycol so produced had a Saybolt Uni-
versal viscosity of 56 seconds at 100° F. and 36
seconds at 210° ., with a corresponding viscosity
index of 201. o '

In order to determine the effectiveness of the
ester as an addition agent for improving the vis-
cosity index and/or “oiliness” of lubricating oil,
29% and 10% by volume of the above ester frac-
tion was added to a hydrocarbon oil having a
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Saybolt Universal viscosity of 376 seconds at 100° .

F., an A. P. Y. gravity of 21.9°, and containing 3%
by volume of tricresyl phosphate. The latter
material has little or no effect upon either the
viscosity index or “oiliness” but functions to in-
crease the film strength of the oil and permit
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“oiliness” tests to be carried on under heavier -

loads than the hydrocarbon lubricating oii, per
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se, is able to withstand. The determination of
the “oiliness” or lowering of the coefficient -of
friction was made in an Almen extreme pressure
lubricant testing machine at 200 R. P. M., the
load being expressed in lbs/sq. in. projected bear-
ing area and the “oiliness” as & measure of the
friction expressed in pound-feet torque.

Load (Ibs./sq. in.)

Lubricant
10,000 15,000 20,000
. i . Lboft.| . Lb-ft. Lb.ft.
0i14-3%, tricresyl phosphate_....__. 35 48 58
0il4-3% tricresyl phosphate_....... 32 44 52

+29% naphthenate ester._.
0il--39, tricresy) phosphate__.____. } o7 37 48
+10% nsphthenate\ester .........

The improvement in viscosity index of the lu-
bricating oil is indicated in the following table.

: ‘vi Viscos-
" 8. U. vis./ 8. U. vis./ F
Lubricant ity
100° F. 210° F. index
Seconds Seconds
0il4-39% tricresyl phosphate_ . 236 53 82
0il+3%, tricresyl phosphate. . } 317 53 01
O'Ii%‘? ?aphthe;nalte esil:]er_ -
i % tricresy! phosphate..
+10% naphthenate ester.._ } 242 | 49 102

From the above tables it will be seen that the
addition of a carboxylic acid ester of a hydroxy
ether, such as the naphthenate of mono-butyl
ether of diethylene glycol, to a lubricating oil
improves both the “oiliness” and. viscosity index
thereof. It is not necessary that the lubricant
contain a film strength addition agent such as

2,178,117

tricresyl phosphate, since an unblended hydro-
carbon lubricating oil will exhibit a marked im-
provement in “oiliness” and/or viscosity index
simply upon the addition of the hydroxy ether
esters hereinbefore mentioned. In the event
that increased film strength is likewise desired,
there may be added to the oil-ester blend, a
quantity of film strength agent- such as aliphatic
or aromatic phosphates, phosphites or thiophos-
phates, chlorinated esters or chlorinated hydro-
carbons, or other known agents for improving
film strength.

What I claim is:

1. A lubricant comprising a hydrocarbon oil
and a minor amount of a carboxylic acid ester
of a hydroxy ether.

2. A lubricant comprising a hydrocarbon oil
and less than substantially 10% by volume of
a carboxylic acid ester of a hydroxy ether. .

3. A lubricant comprising a hydrocarbon oil
and less than substantially 5% by volume of a
carboxylic acid ester of a hydroxy ether. :

4. A lubricant comprising a hydrocarbon oil
and less than substantially 3% by volume of a
carboxylic acid ester of a hydroxy ether.

5. A lubricant comprising a hydrocarbon oil
and a minor amount of a naphthenic acid ester
of a hydroxy ether.

6. A lubricant comprising a hydrocarbon oil
and a minor amount of a naphthenic acid ester
of a hydroxy ether derived from an aliphatic
polyhydric alcohol.

7. A lubricant comprising a hydrocarbon oil
and a minor amount of a naphthenic acid ester
of diethylene glycol mono-butyl ether.

JAMES W. JOHNSON, JR.
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