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This invention relates to a novel procedure
for preparing alkali metal greases. More par-
ticularly, this invention relates to a procedure
whereby alkali metal greases of high dropping
point and of outstanding performance over a
wide temperature range are prepared.

Alkali metal greases characterized by high
dropping point and excellent performance char-
acteristics over a wide temperature range are
prepared by the novel process of this invention
involving saponification of a mixture of mineral
oil, alkali metal hydroxide and a soap-forming
material which is either a soap-~forming fatty
acid, a soap-forming ester or a mixture of soap-
forming fatty acids and esters, dehydration of the
saponified mixture and digestion of the saponi-
fled, dehydrated reaction mixture in a pressure
kettle under an air pressure of 50 to 120 pounds
per square inch and at a temperature of 300 to
320° P. for a period of at least five hours. The
reaction mixture contains excess alkali metal
hyvdroxide over the stoichiometric amount re-
quired to saponify the soap~-forming constituents
of the reaction mass. The excess alkali metal
hydroxide amounts to 1 to 3 per cent of the final
composition of the grease. Digestion of the sa-
ponified, dehydrated reaction mixture in a pres-
sure kettle under an air pressure of 50 to 120
pounds per square inch and a temperature of
300 to 390° I resulis in partial oxidation of the
reaction mixture to form acidic materials which
are neutralized by the excess alkali present. The
alkali metal greases produced by this invention
are characterized by dropping points over 500° P,
and possess good low temperature torque proper-
ties so that they are properly classified as wide
temperature range ball and roller Dbearing
greases. .

It has been known in the grease making art
to employ mineral olls and soap-forming ma-
terials which have been preoxidized either alone
or in combination prior to the addition of caustic
in the grease formulation. Greases prepared from
pre-oxidized mineral oils and soap-forming ma-
terials are hard block-type greases which are
known as driving journal greases.
bheen known to eff
making 1ngred1ents in g pressure kettle under alr
pressure. The process of this invention distin-
guishes from the prior known procedures for
manufacturing grease in that a. saponified and

dehydrated reaction mixture is digested in a

pressure kettle at an elevated temperature under
super-atmospheric air pressure. Moreover, none
of the procedures of the prmr art 1nv01v1ng pres-

It has also
ect sapomﬁcat}mn of the grease
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sure kettle treatment of one or more of the
orease ingredients produces alkali metal greases
which are characterized by very high dropping
points and good low temperature torque prop-
erties. For example, a butiery-type sodium
grease with a dropping point over 500° H. is pre-
pared by the procedure of this invention. The
preparation of alkali metal greases characterized
by wide temperature range properties repre-
sents a significant advance in the art of grease
making.

Naphthene base 0115 or paraffin base oils can
be employed in the process of this invention to
prepare novel alkali metal greases. With the
parafiin base oils it is necessary to incorporate
petroleum mahogany sulfonate salts as stabiliz-
ing agents in order to obfain suitable greases.
Sodium petroleum mahogany sulfonate is ordi-
narily employed as the stabilizing agent. With
parafiin base oils, the added petroleum mahog-

~any sulfonate salt amounts to about 0.24 vo 4
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per cent of the final calculated grease composi-
tion. The sodium petroleum mahogany sul-
fonate is added to the reaction mixture together

" with the paraffin base oil and is present during

saponification and dehydration of the reaction
mixture.

When naphthene base oils, commonly known
as pale oils, are employed in the process of this
invention, it is not necessary to employ stabiliz-
ing agents such as petroleum mahogany sul-
fonate salts since greases of high stability are
prepared without the use of a stabilizing agent.

The grease making process of the invention
can be used with almost any type of soap-form-
ing material, but best results are obtained with
soap-forming acids, esters and mixtures thereof
which contain a considerable olefin content.
The presence of double bonds in soap-forming
materials provides points of attack for the oxida-
tion which occurs during the high temperature-
pressure digestion of the saponified, dehydrated
reaction mixture. Soap-forming fatty. -acids,
soap-forming esters and mixtures thereof may
311 be employed in this invention with speciai
emphasis being placed on the use of a .soap-
forming stock, which is olefinic in n&ture and has;
an jodine number higher than 40. o J

A particularly preferred soap-formmg ma-'
terial comprises a mixture of menhaden oil and

o hydmgenated fish - 011 fatty acids commercially

known as “Snodotte acids.” A 3 to 1 menhaden
oil-Snodotte acid mmture has proven - ‘particu-
larly useful in the process of this invention.

Commercmlly avallable ‘f‘Snodotte acids” have
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approximately the following stated composi-
tions:

Per cent
Myristic aCil - o e e 0
Palmitic o e 22
SteariC oo . e 27
Arachidic o e 22
Behenic . e 20

Typical tests on commercially available Sno-
cdotte acids are as follows:

Sap. N0 e ————— 157
Neub. MO o o e e = 183
Todine oo e 1
Titer, °C o o o ————————— _ 246

Other unsaturated soap-forming acias and
esters such as castor oil, linoleic and linolenic
acids are also useful in the process of this inven-
tion. Advantageously, the scap-forming material
has an iodine number higher than 90.

The excess alkali metal hydroxide employed in
procedures of this invention amounts to ap-
proximately 1 to 3 per cent of the final calculated
composition of the grease. Advantageously, the
stoichiometric quantities of caustic and a major
portion of the excess caustic is added to the grease
mixture prior to saponification ang the remain-
ing caustic solution constituting a minor porticn

of the excess alkali metal hydroxide is added -

after the elevated temperature-air pressure di-
gestion of the saponified, dehydrated grease mix-
ture. It is also possible to add the total caustic
during the saponification of the grease mixture.
In the preferred procedure, the stoichiometric
caustic plus more than half, and preferably 70
to 90 per cent, of the excess caustic are added
prior to saponification; remaining excess caustic
is added after the high temperature-air pressure
digestion.

All alkali metal greases may be prepared in
accordance with the procedure of this invention,
but the procedure is particularly adapted to
sodium and lithium greases. Alkali metal hy-
droxide is advantageously added to the reaction
mixture in the form of a saturated agueous solu-
tion. The procedure of the invention constitutes
the preparation of a buttery-type sodium base
orease.

Various additives are blended into the grease
aiter the digestion of the saponified, dehydrated
mixture at a temperature of 300 to 390° F. and at
an air pressure of o0 {o 120 pounds per square
inch. Ior example, diphenylamine, an oxidation
inhibitor, may be blended into the grease at a
temperature of about 250° F. and atmospheric
conditions during the cooling of the grease after
elevated temper ature-pressure digestion. Alumi-
num stearate may also be added to the grease to
impart water resistance during the cooling of
the grease.

The saponification procedure employed in this
invention is effected at conventional conditions.
The mineral lubricating oil fraction and the soap-
forming stock are heated with stirring to a tem-
perature of approximately 125 to 160° P. to effect
good distribution of the reagents. If a paraffin
hase mineral oil is employed, the stabilizing
petroleum mahogany sulfonate salt is. added to
the mixture at this time. At approximately 159°
F. the aqueous solution of alkali metal hydroxide
is added to the reaction mixture. A small amount
of silicone anti-foam agent: is advantageously
added together with the caustic solution to mini-
mize foaming, The saponification is effecteq at
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a temperature between 150 and 200° I,
reriod of about one hour.

Dehydration of the saponified reaction mixture
is effected at a temperature between about 290
and 350° F. and ordinarily takes approximately
3 to 5 hours. The preferred temperature range
for dehydrating the saponified reaction mass is
300 to 330° B,

Digestion of the saponified and dehydrated re-
action mixture at superatmospheric pressure is
effected in a closed vessel or autoclave which is
equipped with efficient stirring means. It is
recommended that the kettle wherein the reac-
tion mixture is digested under air pressure be
equipped with side wall scrapers.

The air pressure in the closed kettle is main-
tained between 50 andg 120 pounds per sqguare
inch and advantageously at a pressure of 70 to
110 pounds per square inch. The temperature
during pressurized digestion of the reaction mix-
ture is maintained beftween 300 and 399° F. and
preferably at a temperature of 340 to 365° P
The period of time required for the pressure
kettle digestion of the reaction mixture varies
with the temperature and pressure conditions
employed during the oxidative digestion but ordi-
narily will be in the range of 5 to 15 hours.

The nature of the soap-forming material eni-
ployed 15 a decisive factor in determining the
temperature and pressure conditions to ke em-
ployed and the length of time required to obtain
the product of the desired characteristics. With
highly clefinic stocks, temperatures-and pressures
In the lower portion of the prescribed range are
employed and the duration of the p™ssurized
aigestion is also within the lower portion of the
prescnbed range. In conirast, when highly par-
atlinic scap-forming materials such as tallow are
employed, higher temperatures and pressures
within the prescribed ranges are employed and,
in addition, pressurized digestion is continued for
a longer time.

After the pressurized digestion, additives such
as aluminum stearate and diphenylamine are
added while the reaction mixture is hot. The
additives are usually added at temperatures he-
tween 275 and 380° F. The remaining excess
alkali is also added during the cooling procedure
if split addition of excess alkali is employed.
Addition of residual excess alkali is advantage-
ously effected during cooling of the grease at 2
temperature of about 275 to 300° I,

‘The grease 1s drawn at a temperature of about
200° F'. Advantageously it is screened through
—60 mesh screens during the drawing operations.

The novel grease making process of this inven-
ticn is illustrated in Examples I and II wherein
sodium base and lithium base greases are pre-
pared in accordance with the procedure of this
invention.

in a

Example I

A mixture of 40.3 pounds of a paraffinic mineral
lubricating ¢il fraction having an SAE viscosity
of about 20, 0.9 pound of sodium petrcleum ma-
hogany sulfonate and 11.6 pounds of a 3 to 1 mix-
ture of wmenhaden oil-Snodotte acids were
charged to g kettie. This mixture was heated to
120° F. and 6 g. of a methyl silicone (Dow-Corn-
ing Anti-Foam A) were added. At 150° I, 5.54
pounds of 49.3 per cent solution of sodium hy-
droxide were added to the reaction mixture; the
added caustic comprised the stoichiometric
amount required to saponify the soap-forming
constituents and in addition an exeess of sodium
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hydroxide which calculated. approximately 1.9
weight per cent of the final calculated grease
composition. The reaction mixture was stirred
in the kettle at a temperature of 150 to 200° F.
for approximately 1 hour with the resulting sa-
ponification of the soap-forming materials pres-
ent in the reaction mass. The reaction mixture
was then raised to a temperature of 300 to 330° .
and maintained at this level for approximately
3 hours with the resulting dehydration of the re-
action mixture. After dehydration the head was
placed on the pressure kettle and the tempera-
ture raised to approximately 340° F. whereupon
the pressure kettle was subjected to an air pres-
sure of 70 to 90 pounds per square inch. The
reaction mixture was stirred in the pressure
kettle at o temperature of 340 to 350° F. and
under an air pressure of 70 to 90 pounds per
square inch for approximately 12 hours. At the
end of this time the air pressure was shut off, the
head removed from the kettle and 2.84 pounds
of aluminum stearate added, whereafier the mix-
ture was stirred for 30 minutes. The heal was
then removed from the kettle and the reaction
mixture cooled down fo 200° F. with stirring.
During the cooling period, 0.34 pound cf 49.3 per
cent caustic solution amounting, on the basis of
sodium hydroxide added, to approximately 0.3
weight per cent of the final calculated grease
composition, were added to the reaction mixture
at o temperature of approximately 275 to 300° F.;
0.57 pound of diphenylamine dissolved in 0.79
pound of 20 grade paraffinic mineral lubricating
oil was added at 250° F. The grease was drawn
rrom the kettle 2t 200° F. and pumped through
three —60 mesh screens infto containers. The
sodium sgrease thus prepared had the following
calculated composition:

Wa 3:1 menhaden oil-Snodotte acid soap,
per cenb. 20.2
Bxcess NaOH in charge, percent. .. 1.9
Added later— o e 0.3
Glycerin (from fat), percent_ o 1.5
Pgraffinic mineral oil, SAE 20, per cent___ .- 63.6
Aluminum stearate, per CeNi oo 5.0

Sodium petroleum mahogany sulfonate, per

CeNt - e — 1.5
Diphenylamine, per cent__...__...___._. _________ 1.0
D. C. Anti-Foam A, parts per million_______ 220

The properties of the grease thus prepared are
as foilows:

Dropping point, © P e e 500
Unworked Pene. S 249
Worked Pene_ e - 289
Low Temp. torque, see./rev. at §° ¥F_. 1.2--1.2
— 10 e 3.2~3.0
20 e 14.4-12.0
30 e 91.6-98.2
A0 e e e >120->120
Dynamic water resistance, per cent
108 e e ———— e e 33
Norma Hoffman oxidation, lb./drop
in 500 e e e 28

Example 11

A lithium base grease was prepared in accord-
ance with the procedure set forth for sodium base
srease in Example I. The proportions of react-
ants and the reaction conditions were exactly the
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saime as those set forth in Example I. Neutral-

ization of soap-forming constituents and excess
alkali was supplied by 22.1 pounds of 10.2 per centv
lithium hydroxide solution; 20.5 pounds were
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added prior to saponification and 1.6 pounds dur-~
ing the cooling of the grease. The lithium grease
thus prepared had the following calculated com-
position:

Ii 3:1 menhaden oil-Snodotte acid soap,

per Cenb_ 20.2
Excess alkaliincharge_ . ______ - 1.9
Added later__ e 0.3
Glycerin - 1.5
Paraffinic mineral oil SAL 20 - G8.
Aluminum stearate_ oo e 8.0
Sodium petroleum mahogany sulionate___... 1.5
Diphenylamine .. 1.0
D, C. Anti-Foam A, parts per million._._____ 220

The properties of the lithium base grease thus
prepared are as follows: |

Dropping point, ° F_ . ___ 4839--5004-
Unworked Pene...._.._. e 119
Worked Pene_ e 172
Low temp. torque, sec./rev. at 0° F.__ 3.3-3.4
— 10 10.5-8.0
N | 52.T-22.5
e 1 | U >120->120
S
Dynamic water resistance, per cent
0SS e 0.2-2.5
Norma Hoffman oxidation Ib./drop in
100 Ny 20-23

The foregoing examples illustrate the excellent
wide temperature range ball and roller bearing
alkall metal greases that can be prepared by the
process of this invention. The high dropping
points and the good low temperature torgue
properties are particularly significant. The
process of the invention is an important step for-
ward in the art of grease making since it pro-
vides for the first time a preparative procedure
for alkali metal greases which can be classi-
fied as wide temperature range ball and roller
bearing greases.

Obviously, many modifications and variations
of the invention as hereinbefore set forth may be
made without departing from the spirit and scope
thereof and, therefore, only such Iilimitations

-should be imposed as are indicated in the ap-

pended claims.

We claim:

1. A process for preparing alkali metal greases
which comprises saponifying a mixture of a min.
eral lubricating oil fraction, an agueous solution
of alkali metal hydroxide and a soap-forming
material selected from the group consisting of
soap-forming acids, soap-forming esters and mix-
tures thereof, said alkali metal hydroxide being
in excess of the stoichiometric amount required
for saponification of said soap-forming material,
dehydrating said mixture and digesting sald
saponified ang dehydrated reaction mass at an
elevated temperature of 300 to 390° F., at an air
pressure of H0 to 120 pounds per square inch for
a period of at least five hours, cooling and draw-
ing said reaction mixture.

2. A process according to claim 1 in which
digestion of the saponified, dehydrated reaction
mixture is effected at a temperature of 340 to
365° B,

3. A process according to claim 1 in which the
digestion of the reaction mixture is efiected at a
pressure between 70 and 11C¢ pounds per sguare
ineh.

4. A process according to c¢laim 1 in which the
soap=-forming material has an iodine number of
at least 40. |
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0. A process according to claim 1 in which a
saturated aqueous solution of sodium hydroxide
is employed.

6. A process according to claim 1 in which a
saturated aqueous solution of lithium hydroxida
1s employed.

7. A process according to claim 1 in which the
excess alkall metal hydroxide amounts to ap-
proximately 1 to 3 per cent of the final calculated
grease composition.

8. A process for preparing alkali metal greases
which comprises saponifying a mixture of a
mineral lubricating oil fraction, an olefinic soap-
forming material having an iodine number higher
than 40 and selected from the group consisting
of scap-forming acids, soap-forming esters and
mixtures thereof, and an aqueous solution of
alkall metal hydroxide, said alkali metal hy-
droxide being in excess of the stoichiometric
amount required to saponify said soap-forming
material, dehydrating said mixture and digest-
ing said saponified and dehydrated reaction mass
at an elevated temperature of 300 to 390° F. at
an elevated pressure of 50 to 120 p. s. i. g. for a pe-
riod of at least 5 hours, cooling and drawing said
reaction mixture.

9. A process according to claim 8 in which di-
gestion of the saponified dehydrated reaction
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mixture is effected at a temperature of 340 to
365° I,

10. A process according to claim 8 in which di-
gestion of the reaction mixture is effected at 3
pressure between 70 and 110 p. s. i. g.

11. A process according to claim 8 in which
said olefinic soap-forming material has an iodine
number higher than 90.

12. A process according to claim 8 in whiceh the
excess alkall metal hydroxide is approximately 1
to 3 per cent of the final calculated srease com-
position.

JOHN P. DILWORTH.
GEORGE W. ECKERT.
WILLIAM J. COPPQC.
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