-~ oil.

' etoms or hlgher

| ::-.eerned |
- L1th1um eelts ef fatty &CIdS having 16 14, and__
_';;..sometlmes 12 carbon. atoms per molecule can.
 often be used. The oil used in the manufacture
.of the grease determines hew short 2 cham can_ |

' Patented Feb. 17, 1953
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ThlS mventmn reletes to an 1mproved process .-

o .fer the production of greases.

- In one of its aspects the invention. relates to o
 the preparation of certain fatty .acid reaction .
 products for use in the production of gel type -
- Jlubricating greases. In.another of its aspects the
invention relates to fatty acid reaction products
~ useful in the preparation of gel type lubricating -

'?jl

Applicatmn Mareh 1'2’ 1950
Serlal Ne. 150,355 - |

(Cl 252—-41)

I have ‘also- feund tha,t the reactmn lproduct '

o formed upon-esterification of ‘the hydroxy group
of the’ hydroxy fatty acid with oneor more mole-
- cules of such an acid, when converted to a metal
-salt, is an excellent gelatmn agent fer lubrmat- |

. ingoil greases.

greases with little ‘or no working to produce &

;é.tendency to bleed.

It is‘well known that greases can be made by_l: _-'1_5

.o fatty acid soap in a suitable hydrocarbon oil..

':-:dlesolvmg or .dispersing under: suitable eondltlons

a smooth grease with little tendency to bleed. In 10
- -still -another -of 'its aspects the invention relates

- .to noveligel type 1ubr1cet1ng greeses ha.vmg 11t1:1e i

‘The particular type of grease produced depends,
of course, upon the method. by which it is pro-
duced. A fiber grease is'usually produced by mix-

 ing'the proper proportions of oil, fat, and. aqueous 20

- caustic'soda and heating to saponify the fat and .-
- }orevaporate: the water formed as well as.any
- -water which may be present.

The resulting mix- -

‘ture-is ‘usually ‘about. 50 per cent-each of oil: and_ |

fatty acid:soap, and a fiber grease is then pro-

‘fatty acid soap, usually in an amount. from 5. to

Agel grease is produced by mixing a: suitable

29
 duced by slow cooling and mixing with additional

‘Thus, eccordmg to the 1nventmn 2 Juncture

product "of a hydroxy fatty ‘acid, ‘preferably an |
‘alpha-~hydroxy fatty acid, with-at least one-other
molecule of ‘such an aeid, and/or ‘with-another

- Tatty acid, is produced, convertedto a metal salt
-and then-‘used in the production-of-a gel typelub~
“ ricating grease. In place of the fatty acid-other

-acylating agents can: ‘also -beused. ‘For example,
‘the ‘acid anhydrides-or ‘the- -acid- chlorides :of ithe -
- fatty acids can be used. Also-a polymerized hy-
~droxy fatty acid can be rea,eted toform-a mixture

“of -a, metal salt-of the polymer and a metal ‘salt
- of a fatty acid and said: mlxture can then be used,

) as a grease gelation agent, | | |
- 'The ‘following ‘description and examples read
in conjunction with ‘the preceding portion-of this
‘specification will indicate fully and -clearly ‘the.
scope of the: appended claims to the invention so
that one skilled in the grease production art

- will be enabled to prepare any of the products

20 per cent, with:a Thydrocarbon oil-.and heatmg_ |

- to e tempereture .somewhat -above the ‘solution
 temperature. Upon effecting solution, the mate--
- crialidse cooled sufficiently rapidly that subutan-l'_

“tially ‘no. separation of soap and-oil takes place,
 sand the resulting cooled: meterlal is. then worked )
- stoproduce a-smooth grease. N
_ In'making :gel greases, the. seep is u,suelly an
._-:elka,h metal salt -.of a fatty acid of 18 carbon
The -sodium- and potassium -

30

to which referenceis made. A now-preferred- gel-
ation agent of the "invention is ‘that which iis

formed by the reaction of an alpha-hydroxy fatty
geid with a fatty acid. Therefore, the following
- portmn of the: deecnptwn relatesto said reaction.

"The general process for the ‘production of the

 gelation agents from'an elphe-hydroxy fatty-acid

gp

-salts of palmitic acid (16 carbon atoms) .can only - "

' - occasionally ‘be used, .and those of less than 16

_carbon .atoms do .not appear to be .compatible
- with the oils 1n S0 far as: mekmg grease 15 con-

.;be successfully used.

T have now found that. 'metal salts ef the reec— o

.- ..-'EtIOIl product of an hydroxy fatty acid, especmlly

" excellent grease gelation agents, and that ‘those

40

“anda fatty acid comprises heating the fatty acid
“and alpha-hydroxy fatty acid in the: liquid phase
~“for a sufficient length of ‘time to effect reaction,
“usually from 1 to 12 hours. A condensation-cata~
1yst such as zinc chloride can'be used. "The reac-
tion ‘temperature is usually in-: the range of 125° o
C. to 250° C., preferably 150° C. to 225° C.,-and
the pressure such that the water: present and/or

 formed is-allowed ‘to distill-off 'but ‘sufficient to

o maintain the acids in substantially diquid-phase..
. "Operation at atmospheric pressure “is: ordmerlly
45 Dbreferred, ‘but elevated: pressure can ‘be used
'where necessary. SR
“The reaction which takes plaee at Ieest te a

_-'--Iarge extent appeers to be s

:‘llﬁol | '
* an alpha-hydroxy fatty acid, and a fatty acid are -

?HCOOH + H:O |
RGOO ;

B :'iwherem R and R represent alkyl greups and the

- acids which are not, per se, suitable grease gela-

~tion agents may be changed so that they can be
a used te produce lubrlcatmg greeses -

“total number of ‘carbon:-atoms: in R’+R 1s ab Ieest |

16 and preferablyat’ least18. o o
Several speclﬂc procedures, not necessarﬂy'




‘completely equiva,lent methods, for carrying out
 the reaction can be used. In some instances one

or more of these methods will be found to be pre-

ferred over another.

The simplest method for carrying out the illus-
trated reaction is to heat a mixture of the fatty

acid and hydroxy fatty acid, the fatty acid being

present at least in an amount molecularly equiv-.

“alent to the hydroxy fatty acid. The product is

then neutralized to produce the sochum salt, and

the neutral product is used to produce a gel grease

- with a hydrocarbon oil. .
In a second method, the reaction vessel 11111313,1-

10

ly contains only a heated quantity of fatty acid,

and the alpha-hydroxy fatty acid is then slowly
added with agitation. In this manner, the con-

centration of the reactive hydroxy acid is kept

15
as a oata,lyst The reaction mixture was cooled,
and the organic material neutralized with sodium

- hydroxide. The neutralized organic material was

“low and the reaction is directed toward juncture
of the fatty acid and hydroxy fatty acid, because

‘the opportunity for two hydroxy fatty acid mole-

cules to react has been minimized. After the re-
ected, neutralization of the.
acid constituents to form sodiuim salls and the

action has been e

making of the grease is carried out. -
- The reaction may also be carried out in a con-
tinuous system. In such a method, the fatty acid
and hydroxy fatty acid are continuocusly charged
to a reaction zone in the desired proportions,
either as sepalate sireams or as a mixture. A
- stream of the reactlon mixture equal to the mate-
rials charged is continuously drawn off. Neutral-
ization and making of the grease is carrled out
as before. |
- In some instances, 1t may be desirable to efi
even further direction of the reaction to that of
the fatty acid with the alpha-hydroxyl group.
This may be done by maintaining at all fimes
“the fatty acid in molecular excess over the un-
reacted alpha-hydroxy fatty acid in the reaction
ZOTe.
from the reaction mixture, withdrawn and re-
eyeled to the reaction zone prior to neutralization.
| I-Iowever in those instances where this excess
is not objectionable in the final utilization, none
or only a part may be removed prior to neutrali-

zation.
~ In choosing the starting reaotants it is desir-

able to choose a pair which will yield a juncture

~ product of at least 16 carbon atoms per molecule,
and preferably 18 or more carbon atoms per
‘molecule.

The excess fatty acid may be removed

20
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-'_'as the only reactant was heated for three hours
at 150° C. and one hour additional at 200° C.

ect
39

~ used successiully as a gelation agent in making a
gel grease from a hydrocarbon oil. |

40
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tion greas'es with lubrica,ting oils can be pre-

pared with little or no working by simple admix-

ture and heating of the gelation agent and a
Iubricating oil.
It is 10 he noted that the gelation agents of this

r'lnventmn produce greases of excellent remstance

to bleedmﬂf
| Emmple I

-Approximately equimolecular parts of lauric
acid and alpha-hydroxydecanoic acid primarily

2-hydroxy-4,6,6-trimethylheptanoic acid were

heated together at atmospheric pressure for three
hours at 150° C. and one additional hour at
200° C. A small amount of zinc chloride was used

_mlxed and heated with a hydrocarbon lubricat-

ing oil and dissolved therein. On quick cooling

the solutlon a, grease was produced.
E:cample I
In a second trial, it was attempted to- produce

‘a gel grease from the mixed sodium salts of lauric

acid and alpha-hydroxydecanoic acid. This mix-

ture of salts did not produce a grease, These
salts 1nd1v1dua11y are not gelation agents. |

 Example III |
In another test alpha hydloxydecanom acid

The resulting material was neutralized with
sodium hydroxide and this sodium salt mixed
with scdium laurate. The mixed salts were then

Example IV

Portions of alpha-hydroxydecanoic acid were -
separately reacted by the previously-described
procedure in mixture with stearic acid and in

mixture with oleic acid. Each product was con-

verted to the sodium salt and then successfully

used as the gelation agent for making a gel grease -

- from hydrocarbon oil.

o0

As noted,. a partial esterification of

the alpha-hydroxy fatty acid with itself can

occur. However, these dimers should be con-

sidered on the basis of total available monomer,

disregarding any dimerization, when calculating

1

the moles in any glven quantlty of hydroxy fatty |

acid.
Although not a.s deswable a method as those

: previously described, an alpha<hydroxy fatty acid '

can be polymerized and subsequently reacted to
form a mixture of the sodium salts of the polymer:

and a fatty acid, and the mixed salts then used
as grease. gelation agents, as stated. In such
instances, it is preierred that the alpha~hydroxy
-a,cad have at least eight carbon atoms per mole-

‘molecules of the hydroxy acid may be condensed
with an unsubstituted fatty acid to produce an

-acid that may be converted to 2 50ap sultable fOl :
| 70

use In a-grease.

‘These gelation agents can also be used W1th the
synthetic ester, diester and polyesier lubricating
'oﬂs or with polyalkalene oxide lubricating oils,

- although it is noted especially that an ester oil

..;-;15 not requlred and that according to the inven-

60

.obtained.

From Examples I and II it can be. noted that
the nesutralized reaction product of lauric acid

and alpha-hydroxydecanoic acids acted as a

~gelation agent whereas a mixture of the sodium

salts of these acids did not so act. However, in
mxample IIlI, where the alpha-hydroxydecanoic
acld was the only reactant and it was reacted
with itself, then . neutralized and then mixed with
sodium laurate a successful gelation agent was
Example IV shows that substitution
of stearic and oleic acids, respectively, for the |

laurie acid of Example I was successful.

Although this specification is directed mamly

- to the use of sodium soaps of the disclosed con-
densed acids; it should be understood that other
metal soaps may be used. These include soaps

- of other alkali metals, such as potassium and

65
cule Or a condensatlon product of two or more
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lithium, soaps of the alkaline earth metals, such

- as calcilum, strontium, and barium, and also soaps

of aluminum and of magnesium. The soaps of

‘the different metals are not necessarlly full
- equivalents, and this fact must be borne in mind

when specific applications of the invention are

‘contemplated. Mixtures of the soaps of two or
more metals’ may be used as grease gelation
“agents within the broad scope of this invention.

- Other alpha-hydroxy acids usable in the proc-
ess of the 1nventlon are alpha—hydroxyoctanom



~ acids, alpha-hydroxydodecanoic
-a.lphe-hydroxy hexadecanoic acids.

a-cids,

-~ Variation and modification are possible Wlthln.

- _the ‘scope of the foregoing disclosure and the
appended claims to the invention the essence of

- which is that certain hydroxy fatty acid, prefer-:

- ably alpha-hydroxy fatty acid, reaction products

- have been prepared, and when converted to

sodium salts, these products have been found to

- produce smooth gel type lubricating greases with
- little or no working being required and the grease

‘having little or no appreciable tendency to bleed
this without necessary recourse to any ester 011
I claim:

1. The prdductmn of a. gel type lubrlcetmgr

E '52’.623’933

ot

9. A greeseecwrdmg to claim 8 eonsistmg es-
- sentially of said gelatmn egent and a suitable

Iubricating 011 |
- 10. A grease a,ccordmg to claim 8 wherein the_ :

| hydroxy fatty acid is 2-hydroxy-4,6,6-trimethyl-

heptanoic acid and the other fatty acid is selected

- from the group consisting of lauric, stearic and-

10

~ 0Oleic acids.

11. A gel type lubncatlng grease the gelatlon |

| agent of which is an admixture of the sodium

salt of an esterification juncture product of alpha-

‘hydroxydecanoic acid (2-hydroxy-4,6,6-trimeth-

- ylheptanoic acid) with itself and sodium laurate.

‘grease which comprises effecting an esterifica~
tion juncture of an hydroxy fatty acid with at

least one of an hydroxy fatty acid and another
~ fatty acid to produce a juncture product hav-
ing at least sixteen carton atoms to the mole-

20

~ cule; converting the juncture product to a metal

-salt: and admlxmg said salt with a suitable lubri~

cating oil to produce said grease.
2. A productlon according to claim 1 wherein
“the juncture is effected at an elevated tempera-

ture sufficient to cause reaction to occur and the

~ reaction mass is maintained at said temperature
| 'for a time sufficient to complete the reaction.

i
ol

3. A. productlon according to claim 2 wherein -

o the temperature is in the range 125° to 250° C.

* 30

4, A production according to claim 3 wherein
the temperature initially is lower than finally
and the initial temperature is maintained for a

substantial period of the reaction.
5. The production of a gel type lubrlcatmg

 grease which comprises effecting an esterification
- mncture of alpha-hyvdroxydecanoic acid (2-hy-
with at

- droxy- 4 6,6~-trimethylheptanoic acid)

least one madterial selected from the group con~

- sisting of said acid itself and another fatty acid

teen carbon atoms to the molecule; converting

the Juncture product to sodium salt: and then
admixing said salt with a, su1teb1e lubrlcetmg 011 |

- to produce said grease.

6. A productmn according to cleml 5 wherem |

45

the other fetty acid when used is selected from

the group consisting of lauric, steanc and olelc.'- -
| Number

~ acids.

the juncture is effected at a temperature in the

e approximate range 125° to 250° C.

7. A ﬁreductmn accordmg te clelm 6 wherein

8. A gel type lubricating grease the essentml_ '

geletmn agent of which is a metal salt of an
‘esterification juncture product of an hydroxy fat-

‘ty acid with a material selected from the group

- consisting of an hydroxy fatty acid and another

fatty acid said product contalmng at least six-
| teen ca.rbon atoms. |

12. The preparation of a gel-type lubricating

grease which comprises hea,tmg an hydroxy fatty
‘acid with at least one of an hydroxy fatty acid

and another fatty acid, in the liquid phase at a
tempereture in the approximate range 125-250°

C.,, for a time in the range of from about 1 hour

to about 12 hours, to produce a product hav-
ing at least 16 carbon atoms to the molecule;
converting the product thus produced to a metal

‘salt; admixing the salt thus obtained with a lubri-

cating oil; heating the admixture to form a blend
of said salt and said lubricating oil; and then

- cooling said blend sufficiently rapidly, so that no

substantml seperatmn of the salt and 011 can oc- "
cur, to form said grease. -
13. A preparation accordmg to clalm 12 where-

' 'm the hydroxy fatty acid is at least one acid se-

lected from the group consisting of alphe-hy- -
droxy-octanoic acid, alpha-hydroxydecanmc acid,

'elpha,-hydroxydodecanmc acid, and alpha-hy-

droxyhexadecanocic acid and the said another
fatty acid is at least one acid selected from the
group consisting of lauric acid, pa,lmltlc amdf
stearic acid and oleic acid. |
- 14. A preparation according to cla,un 12 in

~which a small amount of zinc chloride is em-

40 ployed as a cetalyst durmg the ﬁrst heatmg step
to produce a juncture product having at least six- = -

WILLIAM B. WHITNEY
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