- 3’ - chloro - 2 - hydroxyazobenzene.

- of the composition.
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This mventlon relates to a Iubl‘lcatlﬂﬂ’ grease compes1-.

tion and to a novel class of thickening agents therefor.

. More particularly, the present invention relates to a lubri-
B -catmg grease composition thickened with a particular
- ciass of metal ehelates of substltuted 2- hydrexyqzeben-

ZENgESs,

 We have found thet certain copper and nickel chelates
of halo— or methexy-substltuted 3’-halo-2-hydroxyazoben-

"ﬂt

E-'

centum from - abeut 0.5 to 5 % by weight ef an amine _.

| 'OXId&UOn inhibitor.

As is understood in the | grease art ‘the grease com-

positions may addltmﬂally contain mincr- amounts of
“conventional lubricity agesnts, coloring materials, extrems -
~pressure agents and the like, meludmg eomblnatmns 03:_'

these materials. | |
A preierred lubricating grease eomp031 tion comprise

- from about 59 to 69% by weight of a synthetic silicone

10

polymer oil having a viscosity in the lubricating oil vis-

- cosity range, from 30 to 40% by weight of copper or

nickel chelate of 3.3’ dlehlero—Z-nydreﬂyazebenzene,'

- 05% of dlphenyl-para-dlpllen}fle*zedzamlne as an - Cxi-

- zenes form stable grease compositions having excellent
- lubricating properties in synt hetic base oils, sueh as 5111-_ )

- cone poiymer olls and diester oils.

" The copper and nickel chelates of the halo- or methexy-'
~ substituted 3’-halo-2-hydroxyazobenzenes which are em-
- ployed as gr case thickening agents of the present 1nvemle*1- |

- are repl esented by the general formula

4 - AT - R AN |
T 2’ | /23 N

—
A

wherein A is a member selected from the group consist-

_mg of methoxy and halogen, preferably chlorine, and B
~is a halogen, preferably a chlorine, and wherein M is a

dation inhibitor, and 0.5% N-cocoylsarcosine as a cor-

T0sion mh1b1tor ‘where cocoyl denotes the aeyi compo-

nent derived frem. coconut oil acids.

Satisfactory arylamine oxidation inhibitors include di-

fphenylammu, phenyl-alpha-naphthylamine, para-phenyl- |

- enediamiile, and N,IN’-diphenyl-para-phenylencdiamine.

20
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fluid or an aliphatic diester fiuid.

Satisfactory corrosion inhibitors include lead ‘naph-

~ thenate and the sarcosines inciuding the N—aeylsarcmmes __
containing from 8 to about 20 carbon atoms in the acyl
. group sueh as N-coeoybareesme, N—laurylsareesme end

N—stearymareesme
The synthetic base oil may be a s111cene POiYﬂl@f base

- The silicone polymer base ﬂLIde used to ferm the

greases of the present mvemmn are cempouﬂds he‘vmﬂ”
the general Iem ula B

R—| 8—-0 |t Ry
R: JuRs

| Wherem R, Rl, R, Rg, R4, and R5 are methyl phenyl

-~ member selected from the gr oup consisting of copper and

nickel and wherein when M is mckel A 13 a halegen |

| preferably chlorine.

40

Particularly  suitable azobenzene eempeunds te pre— -
pare the copper or nickel chelate thiekemng agents in-

clude 5,3’-dichloro-2-hydroxyazobenzene and 5 methoxy-
The pamcular met-

~ al chelating azo compounds employed in the Iubricating

- greases of the present invention as the thickening agents
~ include the copper and nickel chelates of 5,3'-dichloro-2-
-hydroxyazobenzene and the copper chelate ef 5-methoxy-
'.__:the trade mame “Dow F-60,” also can be _used in thu
- grease compositions of the invention. = o
. The I"'IELh}’lChIOI‘OphEH}’lelhuOHB polymer 011 can. be I
'_e:mp]eyed as the sole oil eomponeqt or it may be em- -

3" - chloro - 2 - hydroxyazobenzene. It is indeed sur-

| P’.I.ISITIU that these particular chelates are effective thick-
~ening agents in lubneatmg greases when other chelate -
- compounds, such as the copper or nickel chelate of 5,47~

dichloro-2-hydroxyazobenzene, the nickel chelate of 5-

'methoxy—?:»’-ehlero-2~hydrexyazobenzene and the nickel
ethoxy-2- hydroxyazebenzene arc

~ chelate of . 5-chloro-2’-n

on
A |

- not satwmctorf grease thlckemng agents in synthetm C

- Dbase oils, such as
-diester base oil.

- The grease comp051t1ons of the present mventmn eom— |
- prise a syathetic base oil havmg a viscosity in the lobri-
cating oil viscosity range, containing a copper or nickel

~per. chelate of  5-methoxy-3’-chloro-2- hydroxyazoben-
zene, in an amount sufficient to thicken said base oil to.
 a grease comsistency. In general, the composition eon-—_
tains from about 55 to 85 percent of base oil and from
15 to 45 percent of the metal chelate, based on the welght

The grease composxtwﬂs of the in-
vention usually also contain from 0.5 to about 5% by
- Weight 0]: a ‘corrosion 1ﬁh1b1t0r and n add1t10n may-_;

HSﬂlCOIlE‘, polymer base 011 or in'a "-'_eempomtmns include the diesters of primary alcohols:

60
- component usually contains from 6 to 12 carbon atoms,
- but glutaric and succinic acids are also included. mef |
~ the standpemt of cost and avaﬂabﬂlty, the preferred acids
chelate of 5,3’ -dichloro-2-hydroxyazobenzene or the cop- - ~are adipic, sebacic, and azelaic,

~ alcohol used to form the diester base fluid usually con-

or chlorinated phenyl groups, preferably at “least about _:. .'

35% thereof being methyl groups - and with sufficient
chlorinated ph 1ienyl groups to give a chlorine content of

- at least about 3% by weight to the polymer, and where-
in n is an: integer of sufficient size to glve a polymer

having a viscosity in the lubricating oil viscosily range.

The preferred silicone oils are those having a viscosity
of from about 109 to 600 eece*lds Saybolt Universal at

- 100° F. and contain about 4 to 12 percent by weight
~of chlorine. -

A particularly suitable silicone polymer
material is the commercial product sold under the trade
name “Versilube F-50,” having an average molecular

 weight of about 3,233, a viscosity of about 180 to 280
. seconds Sﬂ}fbﬂit Universal at 100° P., and containing
‘about 33.6% silicone and 7.18% of chlorine by weight.

Amnother suitable silicone. polymer base fluid, sold under.

ployed in admixture with minor amounts of other oils,

particularly other synthetic oils, such as, polyethers, pely- |

glycols, diesters, polyesters, or mixtures of such oils.
The aliphatic ester t ype base fluids for use in the grease

and aliphatic dicarbozxylic acids. The dicarboxylic acid

The primary aliphatic

| _talns at least 4 carbon atoms and may contain 30 or

“more carbon atems

70
“-veniion are as follows:

o _azelafe, |

Cg to 'Cyy alcohols are most com-
monly used. Specific examples of the dialkyl esters of

aliphatic dicarboxylic acids which are the preferred base -
fuid bases for use in the grease composition of the in-

dibutyl azelate, di-2-ethylhexyl o

dldedeeyl azelate dltneecyl azelate dlhexyl



2,180,831

3

sebacate, di-2-ethythexyl sebacate, dihexadecyl sebacate,
di-2-ethylhexyl adipate, and diisooctyl adipate. A par-
ticularly preferred aliphatic diester base fluid oil is di-
tridecyl sebacate.

The aliphatic diester base oil can be emploved as the
sole oil component in the grease compositions of this
invention, or the diester can be employed in admixture
with minor amounts of other oils, particularly other syn-
thetic oils, such as a silicone polymer oil, a polyether oil,
a polyglycol oil, a polyester oil, or mixtures of said oils.

Specific details for the preparation of the copper or
nickel chelate chloro- or methoxy-substituted 3’-chloro-2-
hydroxyazobenzene compounds wiil be readily apparent
to those skilled in the art from the following examples.

EXAMPLE A

The 5,3’-dichloro-2-hydroxyazobenzene starting mate-
rial to prepare the copper or nickel chelate thereof was
prepared in a known manner by diazotizing meta-chloro-

aniline and reacting the resulting diazotate with para-
chlorophenol, |

EXAMPLE B

The reaction product of Example A above in an amount
of 467 grams was reacted with 175 grams of cupric acetate
monohydrate in 500 milliliters of water, 1500 milliliters of
dioxane and 1500 milliliters of methanol by heating the
mixture with stirring on a steam plate for 3 hours. The
resulting reaction product was filtered, washed with di-
oxane and with methanol. The copper chelate of 5,3’-
dichloro-2-hydroxyazobenzene product was a rust-red
powder. The yield was 84% (439.8 grams). The copper
chelate had a melting point of 294-297° C. On analysis,
the copper content was found to be 9.91% by weight.

EXAMPLE C

Following the pmcedure' for Example B above, the
nickel chelate of 5,3’-dichloro-2-hydroxyazobenzene was

10
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was prepared from cupric acetate monohydrate and 5-
methoxy-3’-chloro-2-hydroxyazobenzene. The yield was

54.4% ; M.P. 252-257° C.; 8.7% copper; 8.1% nitrogen.
EXAMPLE 1

A grease was prepared by blending 1,723 parts of a
water slurry of the copper chelate of 5,3’-dichloro-2-hy-
droxyazobenzene prepared In a manner similar to Ex-
ample B above, 485 parts of silicone polymer oil (Versi-
lube F-50), and heating the blend at 250° F. for 2 hours
with stirring. The slurry contained 417 parts of the
chelate and 1,306 parts of water. The resulting blended
grease was milled twice in a Premier colloid mill having
a rotor-stator clearance of (.002 inch. The resultant prod-
uct was a buttery, glossy grease. Inspection tests on this
grease are shown in the table below.

EXAMPLES 2 TO 4 INCLUSIVE

Following the procedure of Example 1 above, various
greases were prepared from a silicone polymer oil, Versi-
lube F-50, using as thickening agents various copper and
nickel chelates, The compositions of these greases and
the particular chelate thickeners are shown in the table
below.

EXAMPLE 5

A synthetic ester grease was prepared by blending 460
parts of ditridecyl sebacate with 2,365 parts of a water
slurry of the copper chelate of 5,3’-dichloro-2-hydroxy-
azobene prepared in a manner similar to Example B
acove and the resulting blend was heated to a tempera-
ture of 250° F. The slurry contained 460 parts of the
chelate and 1,905 parts of water. When the blend had
attained this temperature, heating was discontinued and
7.45 parts of diphenyl-paraphenylenediamine oxidation in-
hibitor and 7.45 parts of Sarkosyl LC corrosion in-
hibitor were added to the heated blend with mixing.
The resulting heated blend was milled for 2 passes through
a Premier colloid mill having a clearance of 0.002 inch.
Inspection tests on the resulting grease are shown in the

prepared from nickelous acetate tetrahydrate and the prod- 49 table below.
Table
Example 1 Example 2 Example 3 Example4 | Example
Compmposition, wi. percent:
Versilube F50_ _ . 69.1 . 60.0. .o B89 el 60,0 . ___._.
Formamide ¥ ________._. e m | e e — e e 10 e o
Diphenyl p-phenylencdi- | oa oo oo mmcm e | e 0.6.
amine.
Sarkosyl LC . L e e I 0.6.
Ditridecyl sebacate.. .o 60.4.
Chelate*_ ____..___.__ I A—30.9 . __._ A—40.0________ B—40.1....._ C—40.0__.___ A—38.4,
Produet inspections:
Penetration, unworked 2.____ 282 .o 1R e 202 e 249 o ___. 264,
Worked, 60 strokes....___ 240 . 328 e 384 . 290 . 281,
105 strokes_ oo 204 289 e 400+ e oo
Dropping point, ° F_________ 500 e 500 ______ 500+ oo _. 450 . __. | 500-. A
Dynamie HoO resist., per- 5 | F | S S | R 0. -
cent 10sS.
Water absorb., percent abs___t 60 o ____ 20 e 20 . 10 . 20,
Oil separation, 30 hrs., 3383 JE 0.6, . 3.9 e e
450° I¢., percont loss.
Oil evaporation, 22 hrs., 0.66_ e 147 138 e e
400° F., percent loss. |
ASMT bomb ox., 100 hrs., 7. | 2 e eeeemem e (210° F',) 0. _} (210° 7)) 1,
250° B.. p.s.i. drop. | | |
- Copper Corrosion.. .. _.__.._. Pass (clean).._| Pass (clean) .. |oc oo ___ e e
Storage Stability—Penetration -
unworked (worked): 2
Original . o 280 (317 e e e e e e —n 272 (305).
lweek e e e (326) . oo _ 215 (287).
lmonth_ _____ . (253) o (334) - e e (343) _ o ___ 313) . ... 257 (283),
dmonths_ _ .. (257) - e (B17) e YA DA S
6 MONTNS . e (813) . e e

1 Floceulation agent. 214 cone, 14 worker.
*A—Copper §,3'-dichloro-2-hydroxyvazobenzene,

- *B—Nickel §,3’-dichloro-2-hydroxyazobenzene.
*C—~Copper 5-methoxy-3'-chloro-2-hydroxyazobenzene.,

uct of Example A above. The chelate was obtained in Inspection of the test data shown in the table above
68% yield; M.P. 293--296° C. indicate that the grease compositions of the present in-
EXAMPLE D vention containing the copper and the nickel chelates of

Following the procedure of Example B above, the cop- J,3'-dichloro-2-hydroxyazobenzene and copper 5-methoxy-
per chelate of 5-methoxy-3'-chloro-2-hydroxyazobenzene 75 3'-chloro-2-hydroxyazobenzene are satisfactory thickening.



agents for s111cene pelymer and dlester base oﬂs to form _'

stable grease.
-~ The grease composition of Example 1 was a bmtery
No. 3 grade grease that exhibited a high dropping point,

excellent oxidation and corrosion resistance and low oil
" The

| shear stabilily, water re51stanee and storage test results |
o were good.,

- separation and evaporation properties in the tests.

3;180,831 o

| 'thetle base 011 havmg a v1seesrty in the lubrreatmg ot

- viscosity range containing a compound selected from the
- group consisting of the copper and nickel chelates of 5,3'-

Inspection of the test results shewn in the table above, '

- show that the grease composition of Example 2 alse eX-
hibited desirable grease properties.

The grease of Example 3 was a No. 2 grade grease

having excellent dropping pemt water resistance, oil sepa-
ration and oxidation values in the tests. |

The grease composition of Example 4 exhrblts geod

10

dichloro-2-hydroxyazobenzene and the copper ehelate of
5-methoxy-3'-chloro-2-hydroxyazobenzene in an amount

sufficient to thicken said base oil to a grease consistency.
| 1 1 wherein -
~ the synthetic base oil comprises from about 55 to 85 per-
cent’ by weight and the

2. A grease composition as claimed in clai

etal chelate thickening agent
comprises from about 15 to 45 percent by welght based .

~ on the weight of the composition.

 the thickening agent is the copper ehelate of 3,3'-dichloro-

3. A grease composition as claimed in claim 1 wherein

| 2—hydrexyazebenzene

15

- shear stability, oxidation resistance and water resistance.
This grease was a No. 3 grade grease havmg a drepprng o

point of 450° F..
- The grease of Example 5 abeve was a buttery No. 2
‘grade grease. This grease composition had a high drop-

 ping point, good oxidation resrstanee, water sensitivity,

-and shear stability as shown in the above table.
Additional experiments were conducted to evaluate

4, A grease cempesﬂmn as elalmed in claim 1 wherem |

‘the thickening agent is the copper chelate ot' S-methoxy-_ |

3’-ehloro-z-hydroxyazebenzene

5. A grease composition in accordance with clalm 1 o

 wherein the thickening agent is the nrekel chelate of

20

- other copper and nickel chelates of similarly substltuted .

- 2-hydroxyazobenzenes.

The following cempounds were tested in Versﬂube:
- F-50 base oil as grease thickening agents, but the results

Fluid and semi-fluid sys-
tems were obtained usmg the follewmg chelates in Ver- -

- were completely unsatrsfaetery

~ silube F-50 base oil.

39.6% of the cepper chelate of 3 4’-dlchlero 2-—hydre}:y-:

azobenzene;

o 39.7% of the eorrespondmg mekel ehelate

of the nickel chelate of. S-methexy-B’-chlero-Z—hy-

39.6%
- droxyazobenzene; -

| '-'39 5 and 39.7%, respeetwely of the mekel chelate of 5-.

. chloro-2’-methexy-Z—-hydrexyazebenzene
These tests serve to demonstrate the specificity of the

- particular copper 5-chloro-substituted, copper 5-methoxy- .

substituted, as well as the nickel 5-chloro-substituted 3’-

. chloro - 2 - hydroxyazobenzene compounds as t]:uekenmg

agents in the compositions-of the invention.

- Obviously, many modifications and variations of the'

invention, as hereinbefore set forth, may be hade with-

~out departing from the spirit and scope thereof and there-

~ fore, only such limitations should be 1mposed as are indi-
- cated in the appended elalras, . |
We claim: |

1. A Iubrleatmg grease compesmon comprrsmg a syn—

25

~ poly

.~ cosity range, thickened to a grease eonsrstency with from |
30 to 40 percent by weight of a copper chelate of 5,3'-

35

40 in the amine emdatmn InhlbltOI‘ 1s dlphenyl—paraphenyl-

B0

5,3’-dichlor o-2-hydroxyazobenzene. |
- 6. A grease cemposrtlen as claimed in claim 1 wherem-'

the synthetle base oil is a silicone polymer oil having a
- viscosity in the Iubrrcatmg o1l vrscemty range. |
1ed in claim 5 wherein
the silicone polymer oil is a methylehlerephenylslheene o
er oil having a viscosity in the range of from about }

100 to 600 seconds, Saybolt Universal at 100° F. |

7. A grease composumn as clai

‘8. A grease composition as claimed in claim 1 wherem

the synthetic lubricating oil is d1tr1deey1 sebacate.
30

69 percent by weight of a methylehlorophenylsrheone o

9. A grease composition comprising from about 59 to

polymer oil having a vrseosuy in -the lubricating oil vis-

dichloro-2-hydroxyazobenzene, and containing about 0.5

~percent by weight of an amine oxidation inhibitor, and
~ -about 0.5 percent by weight of a sarcosine corrosmn in- -

hibitor. |
10, A grease ‘composition as elauned in claim 9 Where- :

enediamine. o
‘11, A grease cempesmen as clauned in claim 9 where-
in the sarcosine corroswn 1nh1b1ter 18 N-eoceylsareosme

o References Clted by the Exammer
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