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This invention: relates to greasesand other ‘com-
pounds- prepared - from:-amic- acids-and-sals- of
same. 'It-also -relates-to such amic- acids-and
derivatives thereof, including such salts.
‘Ordinary lubricating: greases-as-now -comnier-
-cially produced are made by ‘the-addition of soap
or-a-mixture  of-soaps to 1ubr1cat1ng ‘oils-and/or
‘other--petroleum “fractions. - The- soap-or-s0aps
Serve to-produce--gelation-of “tite-mixture, “The
-gelled - mass . -may - vary in ‘consistency “from-a
solid=brick to’ a-Viscous-oil-of“a slightly gredter
vicosity than the original oil. The usual gregses
-are-made up: -of~caleium-or=soda-or calcium-and
soda soaps in petroleum ‘0il- or- othier~petroleum
substanice. TInstead of“soda; potassium-or Hithium
'soaps may ‘be used-alone-or in‘combination with
‘caleitim;-barfum-or ‘strontium-soaps. "These cal-
‘¢ium, -soda—and; potassium ‘greases -have -well-
known-disadvantages. -For example, when: using
sodium or potassium sodps, the resultant greases
are not resistantto-water-and, ‘where used in
wet places, form:-emulsions which run off the
parts being lubricated. The lime soap grease and
the soda-and-‘potassium-soap greases have poor
operating qualities at low temperature, each pro-
dueing high starting torques.at such low tem-
peratures, for. example, at —20° F. On the other
hand, when" the calcium greases are heated up
to: the ‘melting point, the “water of .gelation, ‘the
so-called “tie” ‘water, is boiled off if the tempera-
ture:-remains-at:such-peint for:any-cansiderable
dime. -Thereafter, When- the: grease -cools, ‘the
-soap tends:to separatefrom:the’oilisince it:lacks
the“!tie” ‘water. “When:the:sodium :and:potas-
sidm greases-are héated up:and coeled; they:tend
‘toiset to a much leavier mass:which:is unstable
to shearing forces.. ‘Thescalciunrgreases, further-
‘more, hrave relativelyrlowsdropping peints. ~Calei~
um and sodium and:potassium-greases have little
rust preventive -action. The barium -and stron-
tium greases:require at least half:again as much
.Soap-per--equivalent-gelling-efficiency-as- the-so=
-dium. greases. -‘Barium and strontium :greases
vdre water resistart—-and -resist-temperatures up
$0- about:275° F.,:but.gradually -harden. so-as:to
‘lose: their efﬁcxency as lubricants. ThHe ordinary
lithium -greases - have -resistance - to--water, -but
‘they ‘do--not-function-satisfactorily -in- apphca-
tions where.ambient temaperatures:exceed 350° F.
In addition, all.of the greases heretofore made
and mentioned above or proposed, except that in
the copending application-of Bryant and Frost,
Serial No.37;534, filed July 8, 1948, now Patent No.
.2;594,286, have. the disadvantage:that: they-are
mede from fats.and.fatty.acids whi¢hchave-con-
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siderable variation:in their-constitution as pro-
cureable on the market from time to time and
hence cause considerable variation in the greases
produced.therefrom,
~The. prineipal objéct. of the present ‘invention,

accordingly, is to produce greases arid other com=
bounds preparedfrom salts of ‘gmic acids which
shall overcome 4t least some- 6t these disadvan=
tages and which shall have superior characteris-
tics to those found:inm the-hitherto known greases
mentioned above. - Another object of the inven-
tion is to provide-a suitable base for produe-
ing such greases. Another object of the inven-
tion is to provide a series 6f new and useful com-
pounds consisting of amic-acids, derivatives and
compounds thereof,

~Fhe-invention-aecordingly: comprises the ovei
produets, thespecific-embodiments-of whmh»a;::e
described hereinafter by way .of-example and in
accordance with which we now prefer to practice
the invention.

We have found in accordance with our inven-
‘tion ‘that a ‘composition- ‘eontaining a-propottion
‘of-an-alkali-métal salt or-a polyvilent: metall-salt
of‘amic acid havingthe formula: -

(A) -0R
H O R SR N2y .
‘Where R fsseIecteﬁ"from the group consrstmgnf

‘methylene groups. having a: carborrcha.hrlmgth '
‘of I'to"8’ carbmratoms and”the*group T

;;q.

L:,j;'CH': .

R is .an .alibhatic .radical .of- a.carbon. .chain
‘length of 4 to.18.carbon.atoms, and Ra:is: selected
from.the. group .eonsisting . of .hydrogen-and. -an

aliphatic.radieal .of g carben.chain. length.qf 4
1018 carbon._atoms,. miked with: & proportion.of
petroleum sibstance such as various petroleum
oils;. petrolatum.or like.substances, produces a1se~
fuL lubncatmg €haracteristies. When.:the. salt
of amic acid (or.grease.base) g1venm~the formula
is_present in’the,. propontwn -about- 6 to.about
IT%.of the-grease, it Formsia,. _smooth,.semi-solid
mass at room témperature. Compounds con-
taining more than 17% range upwardly to an ‘ex=
tremely hard:consisteéncy. - "Fhe-salt-cf:amic acid
(or grease base):may be ¢ontained; in other pro-
portions, say, from 0.5%:to 309% of the composi=
tion for varying purposes. -With.0.5% composi-
tion using g fluid petroleum. oil such as cylinder
oil, the composition is smoeoth and somewhat
thickeneéd: with: respeét-tor “the~eylinder-oil ~but"is




According to the present invention, the use of
the amic acid derivatives produces a substantial-
1y more uniform grease base. It is true that
there may be some variation in the content of
the amines employed to produce the amie acids,
but in getieral it is possible to secure amines and
ether constituents which are approximately 98%
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pure and we prefer to use such compounds in

fiiaking up our greases and other compounds in
order to avoid the difficulties éncountered in the
iise of natural fats and fatty acids as heretofore
employed. The salts of amic acid prepared by us
in accordance with our 1nvent10n 1nclude the
following:

(B) R,

obn b din,

where X is an alkali metal, and R, Rz and Rz are
as above defined.

() ﬁ (]? Ii?‘x
M/O—C—R—Q—N—Rz
\O—Ra

where M is an alkaline earth metal; R, R1 and

Ra are as above defined, and Ra is selected from

the group consisting of hydrogen and an amic
acid radical having the formula

@) ..

0—Ri

where R Ri1 and Rz are as above defined, and
Ra and Rs:are each selected from the group con-
sisting of hydrogen and an amic acid radical
havmg the formula

o} o R
I oy

. —C—R—C—N—R;

The substances prepared by us in accordance
wlth our invention may be either condensations
of a primary amine with a dibasic acid or they
may be condensations of a secondary amine with
a dibasic acid. For example but without limi-
tation, as indicated below, we.have produced in
gccordance with our invention, N-mono-lauryl
adipamic acid prepared .from a primary amine,
and N-di-lauryl .adipamic acid prepared from a
secondary amine. It is not necessary, of course,
that the radicals, R: and Rz, as given in the above
formulae, should be identical. They may be the
same or they may be radicals of different chain
lengths “within - the definitions  given therefor.
Thus; we recognize compounds such ‘as N-lauryl-
palmityl-achpamlc ‘acid’ and: similar substituted
acids where Ri1 and Rz are of different chain
lengths as falling - under the formulae above
given.
“ The amic-acids of ‘our’ 1nvention result from
the condensation of an amine with a.dibasic acid
in" stoichiometrical proportions so as to amidate
only one of the available carboxyl groups in ac-
cordance- with the following general equatwns
_(E)' " 1}11 .
: H——O——C—R—C—O——H el N—Rg —_—

(dibasic aeid) _(amine) .

c H——O—“—R—(‘g—lll'—Rz + Hgo
(amlc ecid)

.C_S

4

We may employ in accordance with our ir-
vention the following dibasic acids falling under
the above Formula E: Itaconic acid, adipic acid
(hexanedioic acid), succinic acid (butanedioic
acid), azelaic acid (nonanedioic acid),- sebacic
acid (decanedioic acid), ard malonic¢ acid (pro-
panedioic acid), and others

Tlustrative of the amines which may be either

_primary or secondary amines are the following:

Mono=n-butylamine, mono-n-hexylamine, mono-
n-octylamine, mono-n-decylamine, mono-lauryl-
amine, mono-myristylamine, mono - palmityl-
amine, mono-stearylamine, mono-linoleylamine,

' mono-oleylamine, di-octylamine, di-laurylamine,
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; here R ‘Ri and Rz are. as heremabove de- )

ﬁned
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di-palmitylamine and di-stearylamine. These

_amines, as procurable, may contain a mixture of

amines, which will react and appear in the final
product. Thus, lauryl amine may contain small
quantities of other amines such as octylamine,
but we prefer to keep the quantity of such im-
purities limited to a small amount.

The following are examples illustrative of our
invention of (I) Amic acids, (II) Salts of such
acids and greases made -therefrom, and (ITD
Mixed amic acids and greases therefrom; in-
cluding processes for making each of Groups I,II
and III.. It is to be understood that these exam-
ples together with the examples of the dibasic
acids and amines given above are illustrative and
the invention is not to be considered as limited
thereto .except as indicated in the appended
claims.

The molecular weights of the amie acids which
are given below as theoretical are the molecular
weights calculated from the reacting weights of
the commercial ingredients which as heretofore
stated may contain small amounts of impurities.
To the extent that these impurities occur, the
stated theoretical molecular weights of the com-
pounds differ from the theoretical molecular
welghts of compounds 0of_-100% purlty

) (I) AMIC ACIDS
1. N-mono-n-butyl-sebacamic acid

- Il o
HO—é—(CHﬂs—C—fN—Can

Parts
Mono-n-butylamine ______________ 73 (26 4%
Sebacic acrd____ __________________ 203 (73.6%)

The sebacic acid was heated to its melting
point (approximately 270° F.). The butylamine
was added slowly, with no -agitation, the tem-
perature being permitted to rise to 290-310°-F
after all of the amine had been added. After
two (2) hours at 290-310° F., acidity checking
revealed the end of the reaction. The loss in
weight, as water, was determined as a cross-check
on the end point of the reaction.

Test Data ] Theoretical| Actual

Water loss ......................... 5,53 |
Acldlty——calculated as oleic.acid lgéhg ) lflibﬁtll
Melting point. .o ool 1 i °C_Ji.l © "800
NITOZen oo oiooooooom- o . DECCEDb_| & . . 543 | 5.8
Mean molecular weight,......_._..______ -1 ' 258 . .956.1
80 or - R I White
dor. = “idae iiiiadn Bland

2 N-mono-n—octyl-sebacamzc amd

O——g—(CHz)s—&—N———CaHu s f' i
B ~Parts”

'_Mono-n-octyla.mme, it 129 (38, 85%

Sebacic acid. el

203 (61.15%)
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“The-process was carried.out:as:in Example' 1,
but the reaction was complete iti 215 hours;-ds
indicated by theacidity test.

‘Test Data “{Theoreticall Actual’ 5
Water e TN percent..| 5.43.] 5580
- Apidity-—ecalcnlated as cleic-acid .- .. do.... 89 80‘ . 80.95
Melting point. 889
m'ogen ............................. 4 46 4L
L 314 | 313.8 10
ol0 “White ~
Bland
3. N-mono-decyl-sebacamic acid
- I : i i 15
< HO-~C—(CH;)s—C—N—CoHy
: “Parts:
Decylamine. ... i - LT (83.695).
Sebacie acid_ . 203 (56.4%)
20

The batch was processed as for Example.1;
except that thereaction time was three (3) hours.

Tast Data ‘[ Theoretical| Aetual
. - 25

MEALET 1088, . - oo oo e iee e percént.. -.5.0 5.2
:Acidity—caleulated as oleic:acid. . 82.4 .82:9
Melting point e i 04.5
Nitrogen. 4.09 -3.98
‘Magan molecular weight.. 342 340
Color. - -
Odor

4. N-mono:_iauryi-sebacamic acid

. Ro—g—(CHz)n;g;&~szﬂzs

- Parts: 35
Laurylamine 185 (4T:M19)
Sebacic acid oo ,203 52.3%)

The batch was processed as for Example 1,

“Thechateh-Was-made:: up exacﬂynassfor Rl
ample 4.

=Tést Data -iTheoretical| Actual
Water loss. percent.... < 4.05 ] .4:920
Acldlty—-—calculated as olele acid. . .-__-do ..... 1861 66:6
Melting:point..._. LN o TN 4 1090
Nitrogen toes norcent-_ 22
Méan molecular weight_..s-.v .................. I =494
Color, . - ‘Wiiite
Odor. - Sptey

7. Nemono-stearyl-sebacamic acid
Q" 0 111
H:_a".-sg_.—séﬁli:)m&—'»l\t-—;ﬁuﬂsr

, Parts
Mono: stearylamine ~270-€¢57.%)
Sébacic: geid. .- 203 (43%)

_The- batch-was- processed -as: for Example 1,

excepi: that. the reaction time.was.5% hours.
Tést Data- Theoretical{-Actual

Water loss 3 3, 8 3.95
A¢idity-=caleulated: ss oleic: w:td..~ zudo: - GL-gT 62.0
‘Melting poiat.. 2 9 : : 1145
Nitrogen -.percent._ . 3-07 301
Mean molecu]arweight._ i ] - 455 454
Color...- _ oliimiimifsiiocooccio| - White
Odor. - Spley

8. N-mono-oleyl-sebacamic acid

e
H_Q——&-(OHZ).—JJJ—N—C“HM

L -Parts. .
Mono-oleylamine _._._.___________“ 268, (56;8%
Sebacic acid . oo ______ 203 (43; 2%

The batch was processed exactly as for Ex-
ample 4,

-except that the reaction time.was.four.(4). hours. 40 .
S ) : -Test.Data... .| Theoretical| Actual

~Test Data {Theoretical-A-ctual

4 ' ‘ el e T e dose o d a5 olie avid.
percent._ 6 ~ACIdl y—ca 8!1 ate aso ele AT
X.V;g?t-;f;dculated as gleieacld. - - ,__-_do.__. 762 ME 1tmg pnm
Melting point... . oLk perioed | froge:
Nitrogen. “percent. 378
“Mean-molecular weight- ............... Leie -370-
Od(?r
B Neptono-myristil<sébacaniic aeld 50 ~9;:N=dilourylssébacanic:deid .
) O CyHss
oot oty bt Howbibmyeda
HO—=CU—(CHy)s—C=N-=CiHy B O C(CH)ps CiHgs
T Parts . ey Parts

Myristylanine - .o o __ioo -213(51:29%) 65 Sec. laurylamine o ... iooo0o 856463.7%)
Sebacic actds oo lin 203 (48:8%) Sebadic-aeid o203 (36.3%)

“The batch-was made-up- exactly as- fer'»Ex—
ample 4.

“The:batch:was:-processed:as for Example I,.ex-
cept that the reaction time was six (6) hours:

v 60" , e
"Test Data ~“|Theoreticall Actual ’ *Mest Data ~|ITheoretical Actual
- -.percent.. | “YWeater Joss. . percent. | 3.22.
;f;;tieé}—calculated ag’ oIelc aeld .. ._ dg.... ’ f cldlty—ca]eulated as. le acid._-..-m..\do.,,._ 1 = 9.2,
Melting peiat: : Qi [elting-point ... :
Hrogen.. pereento_y . Ttrogen:. LC nermnf '2 505,
Moan molecu.lar wexght‘ emmmmmmd oo a LS > iﬁgn moIacular wm'hr : . SR I P
“Cotoe == e - ,
- Odm' . - :
B NSO O pazmitg’;lf-sébaiédmz‘e' -ac‘i'd_ 10, :N=dipalmityl-sebacamic acid:
Y H 70 ol 0 CiHs
H‘O—(@‘—(CH:);—-&—N——CnHu “K!ﬁ-— 8 ——GCH,):-— —-N'——quHu
Parts :
Palmityla-mine “8gey palmitylamine . 465:(69:6%%)
‘Bebacic acid.... ‘Sebacic:. sicid %)

- 203 (30:
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The batech Was processed exactly 4§ for Ex-
ample 9.

8

 The bateh: was processed exactly as in Ex-
ample 3: T

st data Theoretical | Actual Test Data Theotetical | Actual
5
‘Water loss.. . percent.. 2. 69 2. 63 ‘Water loss-.
Acidity—calculated as olexc acid. . ______dos___ 43.4 - - 43.7 Acidity—calculate
Melting point. °C__ _io 87. 6 Melting point.
Nitrogen percent__ 2.15 2.12 Nitrogen
Mean molecular welght_ .o o occooommmeeos 650 | - 645 Mean molecular welght
Color - Cream Color
Odor. e Bland 10 Odor.
“11. N-distearyl—sebdcamic acid - 15. N-mono decyl-azeladmic acid
g Gus ] ]
HO——J{—(CHz)s— ~N=-CyHuy 15 Ho—é,—(cﬂnv——O—N—’Can
Parts : - Parts
Sec. stea,rylamme_r______-_; ______ 521 (71.9%) Mono-n~decylamine - oo 160 (45.7%)
Sebacic 8eIdo oo e 203 (28.1%) Azelaic aCid- e 190 (54.3%)

The batch was vmade_ exactly as-in Example 9.

Test Data Thecretical | Actual
Water 10857 . coeauooalo200 _..percent=.| -2.49 2,44
Acidity—calenlated as olelc aeld. : ____._do___- 40.0 40.3
Melting point. L1 30 B 89.5
NHIOZEN - o oo e percent_- 1.68 1.92
Mean } T0JeCUIAr WeigHE . - noemm ool - 706 700
Color._. . ‘Cream
Odor - Bland

112, N-mono-n-butyl—azelar‘imic acid
Il
HO—é—(CHzM—C—N—C;Hn
) Parts
. Mono-n-butylamine .o~ 3 (27.8%)

Azelaic acid-.—--- = 2190 (72:2%)

The batch Was processed exactly aS 1n Ex-
ample 1,

Test Data Theoretical | Actual
Water 1088 - o ceummemee S, percent.. T 6.347] 76,30
Acldltv—calculﬁted as oleic.acid. - o.-onm do__.. 115.0. | - 115.4
Melting point. . °C.- : 22
Nitrogen - nercent_. .5.72): 5.66
‘Mean molecular Wexght- B 24501 2442

Color..:

13. N-mcmo-h—hexyl-azeladmic':acid .
H
H O—(jj—( CH3)1——-é——N——CuHu

Ay Parts
Mono—n-hexylamlne e i e -101-(34.T1%)
Azelajc aCIA s oo 190 (65.3%)

The batch was processed exactly asr in’ Ex-
ample 1. Sl Ea 5

Test Data Theoretical | Actual
Water 1088 - cccuiimmmcioo- percent. - . 6191 . 6.24
. Acidity—caleulated as oleic do._- 0. 1040 - 103.7
Melting point.coooaen- 1 O F L1
Nitrogen pereent._ - 5.07 5.12
‘Mean molecular welght ........ s 21 2716
<Color. ‘White
“Odor--- . Spicy
14N -mono-n-octyl—azela(’imic.t’a.cz‘d
TR
HO-—({'—-(CH:”— —N—Can .
i S Parts -

‘Mono-: -octylamine; »_'ﬂ__‘_'»___,»_ 130 (40.7.%)

i e o

- Azelaic BCid.: 190 (59.3%)

The batch was processed exactly as in Ex-

20
ample 3
Test Data Theoretical | Actual
25 Water 1088 c o mam e S e m percent... 5.14 ... 5
Amdltv—calculatcd as ol(—\lc acid._. ______do__s, 84.9 85,23
Mcltmg point_. g - 85.7
Nitrogen - percent. - 4,22 4.14
Mean molecular weight....- e 332 331
GO0 e e e vzt Cream
Odor._ -zl Spiey
30 ; , .
16. N-mono lauryl-azeladmic acid
] P
HO—C~(CH2)3—C—N—C1:Hzs
35 - : Parts
Monolaurylamine oo 188 (49.8%)
Azelaic acl@u oo 190 (50.2%)

The batch was processed exactly as in ‘Ex-
0 ample 4

Actual

Test Data Theoretical
Water loss ........................... pereent.. ; 4.77: 4.78
Acxdlty—-calculated as oleic acid . .. 78.5

78.3

Melting point. . __.._.._C :
45 Nitrogen. ............___.
‘Mean molecular welght._

J6) 1 SR O SR
OQOT oo oo mcene i
50 17. N-mono myristyl-azeladimic acid
o]
ro—b_(cmy—b .
_ RFUERE Parts :
55 Monomyristylamine ... .. _ 215 (63.2%)

Avzelaic acid_ . ___ 190 (46. 8%)

The batch was processed exactly as in Ex-
ample 4.

.60
: _Test Data ) Theoretical] Actual
lllfater loss .................. ___ ______ ercent._ ' 4 5 .
Acidity—calculated as oleic acid. ... I.). _ds)l_l.._ 72?2 ;34?
Melting pointb. oo ool OC . b el 88.6
i Nitrogen________._.._. 3.61 3.-55
166 “Mean molecular welght..... 385.5
" Color... Cream
;Qdor_.. Bland
18.. N-mono, palmityl-azeladmic acid
70 ’ - S
. : {
HO—AT(CHz)yfngfgquax
R Parts
“Monopalmitylamine .. .-_-_. —-: 245 (56.3%)
75 Azelale @Cldaoeni oo, —=r=- 190 (43,7%)
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The: batch was. processed as in. Example- 1, The batch:was processed.as.in Example 9.
ecxept that the reaction time was four and one-
half_(41%2) hours. Tast Data Theoretical| Actual
Test Data Theoretical| Actual. 8 Water loss. per cent._ 2,75 2.79
; ﬁlﬁlgy-e;;lncéﬂated as oléie acxd--._,,__do.é.- 4. 445
elting %
Water 10sS_ ..o 4.14- 4.02 N ltrogenp : per cent._
Acidxty—calculated as oleic acid.- . 67,7 67.9 Mean moleeular weight_ . ... __________ ;
Melting pom i [ 91.2 Color
Nitrogen__._....._____ 3.367]  8:40 odor.
Mean molecular weight__ 417 415 10
Color el Cream - -
Odor_. Bland 23. N=distearvi-geeladmic acid:
o - o . [o] C
19. N-mona.stearyl-azeladmic acid i I i
o Hi 0—-0—(0H1)1-v oDl C1§Hy
I i 1 - = 15 o
HO—&—(CHr— b G B S Parts ",
Parts Sec: stearylamino - 521-(13:3%3
R . Azelale: aeid 02679
Monostearylamine ..o 270 (58.1%) ¢’ acld. - 100426.7%)
Azelaic acid e e 190 (413%) Thebatch: was made exaetly asin Example’d.
20 C
The batch was processed exactly as in Ex- : s
ample 7. Test Data " |T'heoretical| Actual
est . i Water loss er cent__| 2.53 [ 2,60
Test.Data Theoretical| Actual 25 ﬁcéiitililzls{'z—;)%'ahculated as oleic acid. . -_g-_doa_. 40,7. :iig g
< -
“Water loss percent.. 3.92 3.87 Nitrogen - per.cent_ 2.02 200
‘Acidity—caleulated as oleic zeid - do_._. 63.9 64.2 Mean molecular weight ... ___________ 693 690
Melting point..__. °C..|--. 105.0 >0l0r. 1. Tan
NIETOZeN . oo percent.__ 3.17 3.11 Odor. Bland
‘Mean molecular weight. ... __.._._ . ______ : 452 440 .
olor. [ DR BLight ~ T ;. )
TOWIL 3 S i I
R Spicy 30 24 N-mono-n-butyl-adipamic acid
ot I 0T
20. N-mono oleyl-azelatimic acid Ho-biomybcm,
b g 1 Parts
HO—C—(CHy)r~C—N—CuH 3 Mono-n-butyl_amine ______________ 73 (33.1%)
.Parts: N Adipic-acid L. 148 (66.9%)
Monotleylamine 267 (568.:3%)
Azelaie acid 190.(41.7%) Tlie 1b:;l,tch was. processed exaetly as I Ex-
ample
The batch was processed exactly as in. Ex- 49
ample 4. ‘ ]
Test Data Theoretical] Actual
‘Test Data Theoretical| Actual Water loss. - per.cent 815 801
- Acxdlty—célculated as oleicacid. ..o y do;_:: 131?;0 4 13§.‘ﬁ
“Wadter loss: pergent-. 3.94| 3.8 4. Melting point. ; ---°0_. f.f 033
Acldity—calculated as olelc acid - 64.2 64.5 Nitrogen: per-cent... 6.80:]. . <680
Melting point... ..o ool OC | 78.2 Mean molecular weight .. v : 203::|- 902
Nitrogen _.._percent.- 3.19 3.20 Color White
'Mean maolecular weight.: Odor. _— Bland
Color.
0 25. N-mono-n-hezyl-adipamic acid
21, N-dilouryl-azeladmic acid S M
o 0. CuHa- N 30—0—( CH3)i—C—~N-—CeHys
HO—C—(CHz)1—C—N—Cy:Hy . ]?arts
Parts 55 Monp:n-hexylamine-_-....._ .. 22101 (406%)
Sec. laurylamine_ .o __ 356 (65.2%) Adipic acld-----------'-: ------ SR 148 (59 4%)
‘Azelalc acid—..... --190 (34.8%) The batch was made exactly as in Example 1.
The batch was processed as in Example-9: —
80 - Test Data _’I‘heoretical Actual
"Test Data |Theoretical] Actual - - s — —
Water loss: per cent. 7.23
‘Water loss.... percent.. 3.80 8ro4 ,Acldity—wcalculated as oleic amd.~ -_.,..-.,do 1220
Acidity—caleulated as oleicacid . _______ do.... 5331 5.7 Melting point. -
Melting point. °C ... 1. 706 Nitrogen per cent. 6.
Nitrogen._____ percent._|. 2.65 . (259 . g5 Mean molecular weight.-.-._.,_-._____--__,.,_H,-: ;
Mean molecular weight______________ - 528 525 Color :
Color. Brown Odor.
Odor. . ‘Soapy - - —_— -
. . . L 26 N-monosn-octyl-adivamic geid
22.. N-dipalmityl-azeladmic acid " vi-adipamic act
” O CiHzn 70 il c T B
HO—C—(CHp)r—C—N—CiHy HO—C—(CHa)~O=N—CyHn
Parts ° : Parts
Sec. palmitylamine_ . ___.._____ 465 (71.0%) Mono-n-octylamine ____._________. 130.(46.8%)
Azelale acld. oo o ---- 190 (29.0%) 75.Adipic aeid._____._ mommmm o~ 148.(53.2%)
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The batch was made exactly as in Example 3.
Test Data Theoretical| Actual
Water 1088 i .per cent.. 6,48 6. 52
Acidity—calculated asoleie aeid. .- 0. 108.3 108.7
Melting point._ i - -l 115.6
Nitrogen. v oeomocaeeen _per cent_. - .5.38 5.30
‘Mean molecular weight ' e las 260. 259
Color__. White
Odor. Spicy,
217 "N-mono decyl-edipamic acid
i [
HO-—C—( CHa)—C—~N—C1eHn
5 Parts
Moﬁqfn-de'cylamine ______________ 160.(51.9%)
Adipie acid o e 148 (48.1%)

The batch was processed- exactly. as in Ex-
ample 3.

Test Data Theoretical| Actual
Water 1058, woccmmmmomoomommmm o e per cent.. 5.84 592
Acidity—caleulated as oleic acid . ----- do-._-{ . 97.3 |- 9.7
‘Melting point - _° 105.0
Nitrogen per cent._ 4. 83 4.77
‘Mean molecular weight . ocreacmmcrme e 290 288. 5
Color. ‘White
Odor. Spicy
28, N:=monolauryl-adipamic acid
Il . i .
HO—C—( CH:){——CIJ—N-—Can

5 o Parts
Laurylamine ..oececoeommamamo- 188 (55.9%)
Adipic acid..-- 148 (44.1%)

The batch was processed exactly ‘as 1n Ex-
ample 4.

Test Data Theoretical| Actual
Water 1088 .o oo o m e e lmeme e Per Cent-- 5.36 5.42
Acidlty—ealcu]ated as oleic acid d 88.7. 89.0
Melting point e - [N 96.7
Nitrogen .. - --——o— . Per Cent._- 4,40 4,42
‘Mean molecular weight_ _-oooocrmmnnoman 318 316.5
Color_. - White
Odor.._- Spicy

-29. N-monomyristyl-adipamic actd
I i li[
HO~—C—(CH3)(—C—N—CyHn
, s Parts

Myristylamine 5 .~ 215 (59.2%)
Adipic acid o mee e e 148 (40.8%)

The batch was processed exactly as.in Ex-
ample 4.

Test Data Theoretical| Actual
B o R, Per Cent__ 4.96 5.01
Aeidxty——calculated as oleic acid. ... do__-- 8LY7 8.9
Melton point. ] °C.. - 89,0
Nitrogen Per Cent._ -4.06 3.4
Mean molecular welght.___-__-_..__--__-__- 345 344
_Calor.. ... ) PO R White
Odor.. -~ iez Bland

'30. N-monopalmityl-edipamic acid
I [
HO—C—(CH3)i—C—N—C1Ha
Parts

Palmitylamine e 245 (624 %)
-Adipic acid 148 (37.6%)
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The batch was processed exactly as in Ex-
ample 4.

-Adipic acid

Test Data Theoretical| Actual
‘Water loss _..Dercent__ 4. 58 4,63
Acidity—ealculate _d 75.2 75.5
Melting point.. - wowoooooooouc-a 20 82.0
Nitrogen 3.73 3.70
Mean molecular weight . oot 375 373
Color__._ - White
Odor. Bland
31. N-monostearyl-adipamic acid
% [
_HO—C~(CHs)i—C—N—CyuHuy
» ) Parts
Stearylamine - 270 (64.6%)
Adipicacido s 14:8 (35 4%

The batch was processed exactly as in Ex-
ample 7.

Test Data Theoretical| Actual
Water 108S. . «ooem oo percent__ 4,31 4.41
Acidity—calculated as oleic acid. ... do_.__ 70.5 70.7
Melting point_ . ool °C._. 8l.4
Nitrogen _.percent__ 3.50 3.47
Mean molecuhr Welf'ht _______________________ 400 |- 399
olor._.:. Tan
Odor. Bland
32 N-monooleyl-adipamic acid
7 ﬁ ”' { | |
HO—C~—(CHz)4—C—N—CisHz;
Parts
Cleylamine 267 (64.4%)
Adipie el 148 (35 6%)

The batch was processed exactly as m Ex-
ample 7.

Test Data Theoretical| Actual

Water 1088 oo e il percent__ 4.34 4.50
Acidity~—calculated as oleic acid. ...~ do._.. 7.0 71.3
Melting point. ° leesiiiloes 76.2
Nitrogen _--_pereent.. 3.63 3. 50
Mean molecular weight ...l 397 396
Color. . .. o Opague
Amber

.Odor.__. o _.| " Bland

33. N-dilauryl-adz’pamic acid
’ ‘ ' QO  CuHyp
HO—;(HJ——(OHz)I‘—(I%—N—CnHas
Parts

356 (70.65%)
148 (29.35%)

The batch was processed exactly as in Ex-
ample 9.

Sec. laurylamine
Adipic acid___

Test Data Theoretical| Actual
Water 10SS - oo e ercent__ 3.57 .61
Acidity—calculated as oleic acid._-.._R-do;__- 58.0 ”358?3
Melting point. . Al O 811
Nitrogen - -percent.. 2.88 %81
Mean molecular weight. . ._.__ L memnlens 486 484
Color..._. Tan
Odor.—_ Soapy

34. N-dipalmityl-adipamic acid

Oonza
fl é
HO—-C—(CH3)s+—C—N—Ci1sHzs
Parts

Sec. palmitylamine 465 (75.8%)

- 148 (24.2%)
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‘The: hatch ‘was: processed: ‘exgctly -as in Ex-
ample 9.

14
The: batch.-was processed: exactly BS: in B oo'c
ample 36. Lee ot

Since malonic acid is unstable in normal -at-
mospheres; we-used malonic ester; v

; ] ;I'r‘ -
C:Hs—O—_b—?:—-(.l}—-O—CzHl
H

‘as the source of malonic radical. Instead of
water being evolved, ethanol is the reattion
product.

Parts
;Meno-n-butyla,mine 73 (81.3%)
Malonicester _._ +160 (68.7%:

The malonic -ester- was heated. to 270°°F; "The
mono-n-butylamine was added slowly and the
temperature was permitted to.riseto 200-310° F
after all the-amine-had been -added. After four
(4) hours, at 290-310° ¥, saponification equiva-
ieney and-weight loss-indicated-the end-of the re-

action.
Tost Data: Theoretical| Actuial
“Ethanol 1058« c - —ooeomoooeemome o] percent.._|. 1.7 2001
Saponification equivalent—caloulated as oleic :
percent. . 151 152
7 185
7.40
o
Spicy
1 Amhorphous opaque white solid.
317. N-mono-n--octylsmalornamic ester
ll H H
CzEa-G—C—-'O-—O—N—CaHn
' Parts
Mono-n-octylamme ________ i - 130 (447°%°)
‘Malonic-ester __ i “180°: (5539

40

50

58

80

65

=]

75

'215° P. with copious evolution of water.

Test Data | Theoretical :Actﬁal 5 Test Data "Theoretical| Actual
Water 1089 o Cem oo .. percent_.. 2% 302  Ethanolloss__ ' percent; - 15.851 15,80
Keldity—ealet ated asoleicatid... .- ._do._.. 7.3 - 4T6 .Saponiﬂcatlon equivalent—calculated 6s vleic :
‘Melting point_ G- L 8873 _ acid “percent. . 5T 1153
RtroRen: e percent._{. 2.85.) 231 . Mean moleciilar weight._. R A4 245
Mean molecular weight .. ... .. ... ___| 595. 593 Nitrogen.. coeooooeso.
Calor. S ‘Tan 10 .Appearance...
Qdor. . I Boapy ¢ N
- ; : P o 1 Amorphous opaque white solid.
35, N-distearyl-adipamic acid Horphious opag
0 U CiHn 5 38, N—mo'fné-:decyz'amamamc ester
Bo—c—(oH,)'4—‘tLNs-c,.Hay , 3
. T ‘ ’ Parts CsHy— B J.'}-E.C,. N—CroHy
Sec.. stearylamine _ . 521 (71. 5% :
Adipic acid ... o i 148 (225%) -
] ; - 20 , Parts
‘The batch was processed exactly as in BEx- Mono-decylamine .. __._______ 160 (50%)
ample 9. ' ,Manm‘c ester 160 50%)
Test Data .| TheoretioliActual “The batch was processed exactly asin :Example
25 38, except the reactlon time, which was four (4)
‘Wiater loss.. ... “pergent, L. . .2.69 . 2,78 ‘hours. . .
Acidity—caleulated as-oleicacid .. ___-_.do.._.J' 4330 43.6 k
Melting point. . . °C 97.8
Nitrogen._ percent. 2.15 2.05 -
M’ean ‘moleeular-weight__._______ ... | 651 T?ﬁ Test Data  Theoretical| Actusl
Odor I Soapy 130 . '
- Ethanolloss. .. .. . .o ... .l cent. .|
- - - ] ] 'Ssponlﬁcatlou. eqmvalent—-calmﬂated as o]e}c
36, N-mono-n=butyl-malonamic.ester- N alseaiar welahts ______A____'j‘f'_‘f';'_‘___' ‘
t . Nitrogen. . mrceut_.,
. :I S :"v: ] - .’%ppearance.,..-. :
CiHy—0— b O H— b cumm, 35 /Odor.

1 AmorpHous opaqus creant colored: solid;

39 N-mono-lauryl=mulonamic-ester

R
CiH&—O*C—éﬂL;N—ijﬂzs
o Parts
Mono-laurylamine _-______________ 188 (54%)
Malonie ester—.— ... ___.__________ 160 (46%)
‘Thé batch was made exactly as in Example 38.
’De'st, Data. : ; Theoretic‘a] Actual
Ethanol 108s. ... .. '......:.Q ______ cent. | 132 136
‘Saponification- Equrvalent—caiculated as olene 8 .
£2Y00 o U ol percent- - 93.6 93.9
Mean molecular-weight_______ : 302 300
‘Nitrogen:: - __percent..r 4.64-}:.. 4.61
ADDBArANCR  « oo o oo [0)
Odor._. - [N SO Spicy
1 Amorphous opaque ci'ea_mmoloredsolid.
40. N-mono-n-butyl-itaconamic acid:
COOH ? . ]II
G}HZ:&T'QHL—A)—-V —CHy -
. Parts
Mono n-butylamine .o oo 73(36%)
Itaconic acid 130(64%)

The butylamine ‘and itaconic acid were added
to a vessel together, .and the temperature was
slowly raised to 260° F. The amidation began at
The
temperature was maintained at'260-280% F. until
the reaction was.complete, which was: evidenced
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by cessation of evolution of water, after forty
(40) minutes.

Test Data Theoretical| Actusal
WAL 1088 . —eoemeemormeomomeeee 8.87| . 9.15
Acxdlty—cahu]ated as oleic acid. .-~ 152.5 153.0
Melting poinf : o )
Nitrogen 7. 56 7.53
Mean molecular Welght_ seelloll 185 |. 184
Color. - i Straw
Odor. Sl Bland
1 Visoous liguid with —11° O. freezing polnt. .
41. N-mono-n~octyl-itaconamic acid
'CHg
I !JJ .
C—C—O0—H. -~/ .
i
- H— l—-C—N—OsHiv
H .
. Parts
Mono-n-octylamine o emaa 130(50%)
'Itacomc P27 (s S L 130(50%

The batch was made as in Example 40, except
that the reaction time was one (1) hour.

‘Test Data Theoretical Actual
Wabor 1085 .o oo oemmemeoosipergentl .93 0 . 6.99
- Acidity—caleulated as-oleic acxd._.-_.do‘__. .. 1185 116.9
‘Melting point. ._ °C.: : 34.4
Nitrogen 3 percont-_{... .5.78 57.1
Mean molecular weight_ S ———t A2 |- 241
Color._ - . .Yellow
Qdor. Spiey
42. N-mono-decyl-itaconamic acid
H—C—H -
0]
Il
—C—0—H
) |
< H—C—-é—l“T—CmHu
: Parts
‘Monodecylamine oo loaivomaan 160(55.2%)
Ttaconie acld —--c-oommmmmomonmoon . 130(44.8%)

“The batch was processed as in Example 40, ex-
cept that the reaction txme was 80 minutes.‘ ‘

Test Déta’ ’I‘heoretlcal Actual
_Water loss ) " 6.40
A.cldlts—calculated as oleic acid - _ 104:0
~Melting point 36.7
Nitrogen L 611
Mean molecular weight - ocmeccomuamoeaas 27l 5
Color..—- Yellow
Odor-- Spiecy
43. N-mono lauryl-itaconamic acid -
H—C—H
B ” 0
i
C—~C—0—H
L3
H~ —é—N-—szst
A
‘Mono laurylamine oo oo -188(59.2%)
LItaconic acld -2 130(40.8%)
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The batch was made exactly as in Example 42.

. Test Data Theoretical] Actual
_Water 1088 e e emn e __pércent.. 5.66 5.71
Acidity—caleulated as oleic acid ... Zdol.. T840 64.3
Melting point... ° 40.0
Nitrogen percent_- 4.67 4.84
"Mean molecular weight o 300 299
Color___L. - zuo|- Cream
.Odor. ; - : Splcy
44. N-monomyristyl-itaconamic acid
. H—C—H
(l) v .
—C—0-—H
Sl ﬁ e et
L . H-—('J—C,—N,—Cquz. L
CH .. H.--
" Parts
Myristylamine .ol ___i_ 215(62.3%)
Itacomc acid 130(37.7%)

“'The batch was made exactly as in Example 42.

Test bata Theoretical| Actual
‘Water los percent. . 5.22 5.40
'Acidlty—calculated as oleic acid_ . .__-__do--_- 86.2 86.4
Melting point 48.7
Nitrogen.. percent-- 4,28 4.22
Mesan molecular welght _______________________ - 82t 326
Color. - : --| Cream
Odor. ; ; Spiey
" 45. N-manopazmityz-itdcdmmie'acid
H-——C—H
o
Ii -
——C-—O
c’) .
H——(‘l—é—-l\']'—Cquaa
H H
R - Parts
Mono palmitylamine 245(65.3%)
Itaconic acid 130(34.7%)

The batch Was made exactly as.in Example 42

Test Data Theoretxca] Actual
- Water loss. ___ percent__ 4.8 5.1
Acidity—caleulated as oleic acid. _._--__do._-_ 79.0 79.7
Melting point__ . 59,2
‘Nitrogen per cent... 3.92 3.87
_Mean molecular weight_ ___ . .. ____ 357 354
‘Color - - --- - Cream
Odor. Spicy
46 N-mono stearyl-ztacmamzc uc’td. o
H—C—H B
X i
% C—C—0—H
[8)
Il
H— —C—I?'—C15H31
H
. Parts
Mono stearylamine ... __.___ 270(67.5%)
Ttaconic acid —oceooooeooooooeee 130(32.5%)
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The batch was processed the same as In Ex-
ample 42, except that the reaction time was two
(2) hours. . . )

Test Data M’I‘h’e’dretical Actual 5
Waterloss. ool percent 4.5 4.9
Aceidity—caleulated as oleic acid .doi._. 73.8 74.0
Melting point.. ........_ 2 G e 68. 6
Nitrogen #8.
lor.

(II) SALTS OF SUCH ACIDS AND GREASES
) MADE THEREFROM

, 'Th'e alkali, alkaline earth, and other polyvalent
metal salts of the above amic acids are employed
with oils to form greases in accordarice with our
invention.  Below are listed examples of prod-.
ucts utilizing the above types of ingredients.

v 47, N-lauryl-sodium sebacamate grease

Na~0—(]]3—(CHz)s~g—Ill'—szH25 25

Per cent

N-lauryl sebacamate acid - __.______ 10

Sodium hydroxide-—flake - .. .. ___i_.___ 1
200/100° F. 8. 8. U. Coastal pale oil __.....- 89 3,

+ 100

Sa-lt content ___________________________ 10.6

The N-lauryl sebacamic acid and 011 are added
to a kettle and heated to about 400~440° ¥." The
sodium hydroxide is- dissolved-in three times its
weight of water and is slowly added to the heated
sebacamic acid and oil in the kettle, Reaction
commences. The addition. of the alkali solution
is controlled so that the temperature is about 435°
F. when all of the alkali has been completely
added; the grease is cooled to about 120° F.
maximum without disturbing, that is, without

raking, stirring or otherwise agitating it. The
grease is then milled, that is, passed over rollers,
kettle stirred, or passed through a homogenizer
or-mill until the structure is substantially homo-
geneous.

The above grease had the following properties:

45

50

Penetration ASTM - ¢American Society

© for Testing -Materials) D-217-47T__ 296
Dropping point (D./P.) AS'I‘M—566-42__ 379° ®.
Water. tolerance Chrysler... 10%
Color - Straw

48 N-Zaw'yl-lzthzum sebacamate grease

i—O;(‘{'—'(Cﬁz)s;gl~llT;Clezs : 60
: : Per cent
N-lauryl-seba.camm acld .l oL . 10
Lithium hydroxide monohydrate__.._-___ I
100/100°F S.8.T. Coastal pale 011 ________ 89 g5
100
Salt eontent-___ . __ 10.13
The batch was made exactly as in Example 47. 70

The finished -grease had the followmg prop-
erties:

Peérnetration ASTM D-217—47T___ 320
D. /P ASTM D-566-42 409° P,
Water tolerance Chrysler Less than 109,

75
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49. N-lauryl-lithium sebacamate grease
Per cent
N-lauryl-sebacamic ac1d __________________ 10
Lithium hydroxide monohydrate __________ 1

3500/100° F. 8. S. U. Residual black oil___ 89
. 100
Salt content ... .. .. 1013

The batch was made exactly as in Example 47.
The finished grease had the following prop-
erties:

Penetration ASTM D-217-
____________________ 288
D./P. ASTM D-566-42____ 410° P,
C. R. C. whesel bearing

_grease test Fair fo good

O K. after 72 hours

50. N-lauryl-barium sebacamate grease

] - -
Ba(0~=C—(CH)§~C—N—Cr:Hu);

Per cent
N-lauryl-sebacamic aeid ___.____________ 11.44
Barium hydroxide octahydrate_.._______ 4,28

200/210° P. S. 8. U. Mld-Contment semi-

brlght stock __________________________ 84.28
‘ ' 10000
Salt content e il L 13125,

The batch was made- exactly as in Example 47"
except that erystals of alkali were used. The
finished grease had the followmg properties:

Penetration ASTM D=217-47T__. 295

D./P. ASTM D-566-42_______ 355° 17,
.C. R. C. wheel bearing grease - ’
st . Good

Less than 10%

51. N-lauryl-calcium sebacamate grease -

Ca(O~(II)—(CH2)8—(I,J——'IiT—iC‘%‘zH25‘)2
. ' " Per cent
N-lauryl-sebacamiic ‘acid. .. .________ . . 10
Calcium hydroxide—100% 200-mesh_____ 1

200/210° F. 8. 8. U. Mid-Continent serm-

bright stock_____________“___, _________ - 89
: 100
Salbcontent —__.___.______________ = 10. 6‘2

- The batch was processed gsin Exampie 47, ex-
cept that the lime was made up as g 1:3 slurry

in oil. 'The finished grease had the following:
propermes :
Penetration ASTM D-217-47T__________ - 298
D./P. ASTM D-566-42_______ ... _______ 294° 1,

52. N-lauryl-stiontinm sebacamaie grease

st(o—g-(cxzz)s;’é’—’ltr—~cj_émm

Per cent’

N-lauryl sebacamic ac:rd______________,_v_ 10.0.
Strontium hydroxide octahydrate._._______ 3.1
3500/100° F, 8. S. U. Residual black oil____" 86.9
100.0

Salbeontent ._______.__._ . . 11.05
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The bateh was processed as in Example: -50.- The
finished grease had the following’ propérties:

Peénetration ASTM D-217-47T e 311
D./P. ASTM D—566-42__;__;____"_'_'_j_____ 310° F.
53. N-Zauryl Lithium sebacamate grease
T Per cent
N-lauryl sebacamic aei@ oo 10

Lithium hydroxide monohydrate . .——we— ~ 1
100/100° F. S. S. U. solvent extracted Nnd-

) Continent pale oil____‘ _________________ ‘89
100
Salt CONBENE o oo e m e 10.13

The batch was made exactly as in Example 47.
The finished grease had the following propert1es

Penetration ASTM D-217-47T_ _ccecrn 332
D./P. ASTM D-566-42_ e 396° F.
54. N-oleyl-lithium sebacamate grease
0. 0 H
Li——O—-(’é—(CH:)a——(”J—ILT—-—Csts

Per cent

N-oleyl-sebacamic acidemmcaomcm——ceana 10
T.jthium hydroxide monohydrate_ -~ 5
100/100° F. Coastal pale 0il- e ccccmmmem 89.25
' 100.00
Salt content. mmmmmmemimemmce 10,02

The batch was made as in Example 47. The
finished grease had the following properties:

Penetration ASTM D-21747T vcacaae 316
D./P. ASTM D-566-42. e 405° P
" 55. N-oleyl-lithium sebacamate grease
: Per cent
N-oleyl-sebacamic acid -~ _— 10
Lithium hydroxide monochydrate _.—-.-_— S5
300/100° F, S. 8. U, Tech. white ol oo -~ 89.25
prE o 100.00
Salt content . oo 10.02

The batch was made as in Example 47. The
finished grease had the following properties:

Penetration ASTM D-21747T_ . .a. 327
D./P. ASTM D-566-42_ __ . e 395° P,
56. N-lauryl-sodium sebacamate grease

Per cent

-lauryl-sebacamic 8CId ool 10
Sodium hydroxide .o oo Cimmmdaa 1
100/100° F. 8. 8. U. Coastal pale 011 ________ 89
L B 100.

Salt content_ oo o2 106

The batch was made as in Example 47. - The
finished grease had the following propertles

Penetration ASTM D-217-47TT_______. o 20
D./P. ASTM D-566-42_________ ... 360°F.
‘Water tolerance Chrysler.______________ 0%
57. N-lauryl-lithium sebacamate grease
Per cent
N-oleyl-sebacamic acid oo 10

Lithium hydroxide monohydrate_________ 1
200/100° P, S. S. U. Mid-Continent pale

oil 44.5
180/210° F. S. S. U. Mid-Continent bright .
stoek e 445
100.0

Salt content - oo 10,13
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-The:batch was made a8.in Example 47.. The
ﬁnished grease ha.d the followmg propertxes

Penetration ASTM D-217-47T________ -
D./P. ASTM D-566-42_ e~ 427° B
Water tolerance Chrysler ... 109%

58. N- Za,uryl-sodzum sebacamate grease

- Per cent
N-lauryl-sebacamlc ACIA e 15.00
Sodium hydroxide oo 1.50

180/210° F. 8. 8. U. Mid- Contment bright
stock 41.75 .
200/100° F. 8. 8. U. Mid-Continent pale
oil 41

T 100.00

____‘____;_;_’_"_’_‘_'_‘“'__"_-_"_ ______ -15.9

The batch was made as: in Example 47.  The
finished. grease-had the following’ propernes

Salt content

Penetration ASTM D-217-4TT o ocomccmamm 245
D./P. ASTM D-566—42 oo °F__ 375
Water tolerance Chrysler Z.c.—-.- _per cent_. 65

59. N-palmityl-lithium sebacamate grease

I I
Li—O—C—(CHz)s—-C——II\T—CmHsa

Per cent

N-palmityl—sebacamic YL 1s RPN 10.0
Lithium hydroxide monohydrate ___..._. 0.9
3500/100° F. S. S. U. Residual black oil --- 89.1
o ) 100.0
Salt content v oo e 10.16

The batch was made as i_n'Exam'rilef47; The
finished grease had the following-.lpydperties:-

Penetration ASTM D-217-47T
D./P. ASTM D-566-42 __..-

60, N-palmztyl-sodzum sebacamate grease

o ST
Na——-O—(JI—(CHz)s—-C'—-N—CmHsa

: : Per cent
N-palmityl-sebacamic’ acid' i e 100
Sodium hydroxide ———ao—lioi i mmm—nal 0.9
3500/100° . S. S. U. Residual black oil...- 891

o - 1000
Salt content e it 2 10.51

The batch was made as in Example 47. -The
finished grease had the followmg properties

Penetration ASTM D—21’7—47T _______ i
D./P. ASTM D-566-42 S

61. N-palnityl-sodium sebacamate grease

The grease of Example. 60:was diluted. further
with Residual black oil 3500/100° F. S, 8. U. at
room temperature so that the salt content in the
formulsa was about 2.9%. 'The properties of this
composition were:

Penetration ASTM D-217-47T"
Dropping point ASTM D—566—42

82, N-lauryl-sodzuni azelaamate grease

Na—o——yJ—(CHm—(IJ‘,—%—_CuE%

’ ’ Per cent
N- lauryl-azelaa.mic acid ool ol L °6
Sodium hydroxide mimmicedisice oo’ 0.67
300/100° F. 8. 8. U, Coastal pale Oil 93.33

e e 100.00
Salt content cleaeeaa - - 6.42
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The batch was made as in Example 47. The
finished grease had the following properties:

Penetration ASTM D-217-47T _____________ 341
D./P. ASTM D—566—42 R A °F__ 345

63. N-Zauryl-lzthzum azeladmate grease :

Il I
Li—0~-C—(CH2)1~C—N—C1:Hys

Per cent

N-lauryl-azelaimic a¢id wecveacvceccan.. 6
Lithium hydroxide monohydrate ________ 0.6'7
300/100° I, S. S. U. Coastal pale oil ... 93.33
‘ 100.00
Salt content - e 6.1

The batch was made as In Example 47. The
finished grease had the following properties:

Penetration ASTM D-217—47T_ ..o ___ 330
D./P. ASTM D-566-42 oo F.. 395
64, N-lauryl-lithium sebacamate gretse

k : Per cent
N-lauryl-sebacamic aCid —weweo oo 4.0
Lithium hydroxide monohydrate _________ 0.4
150/210° F. 8. S. U. Residual black oil ... /67.3
100/100° F. S. S.} U. Coastal pale 0il mwmn-_ 38.3

100.0
Salt content - oo 4,05

The batch was made as in Example 47. The
finished grease had the following properties:

Penetration ASTM D-217-47TT oo 348
D./P. ASTM D-566-42 _ . e °F__ 395
65, N-stearyl lithium ztaconamate grease

1 '
Li—0—C 0 1|1
CH:: —C——N——CmHu

' Per cent
N-stearyl-itaconamic acid o _____ 10.0
Lithium hydroxide monohydrate - ______ 1.1

75/210° P. S. S. U. Mid-Continent brlght
SE0CK e 88.9
100.0
Salt content o 10.23

The hatch was made as in Example 47. The
finished grease had the following properties:

Penetration ASTM D-217-47T _____.o .__.
D./P. ASTM D—566—42 _______ i —— o E__ 370
66. N-decyl-hthmm adipamate grease

R
Li—O-—g-—(CHz)A——O--N—C‘mH-m

Per cent

N-decyl-adipamic acid cacomaocmce e 10.0
Lithium hydroxide monohydrate ———-cn-- 1.45

75/210° F. S. S. U. Mid-Continent bright

stock: e —————— —mmmm  88.55
100.00
Salt content .o 0.46

The batch was made as in Example 47. The
finished grease had the following properties:

Penetration ASTM D—-217-47T
D./P. ASTM D-566—42

326

o
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6T: N-dzlauryl-hthzum adipamote grease
O Lo 0 CigHos )

Li—0— b~(CH;)4——C—N—Cle25 ' :
Percent.

N-dilauryl- adlpamm amd e e e i 10.0
Lithium hydroxide monohydrate _.._.___ 0.87
300/100° P, Mid-Continent pale oil ______ 89.13
~'100.00
Salt content 10.21

e e e e e o

The batch was made as in Example 47. Thse
finished grease had the following properties:

Penetration ASTM D-217-47T ____________ 310
D./P, ASTM D-566-42 oo °F.. 411
. C. R. C. wheel bearing grease test —nziven. Good
68. N-stearyl-lithium azeladmate grease
Li—O—HS—(CHa)1—g?I!T—bsta1

Per cent

N-stearyl-azeladmie acid oo 10.0
Lithium hydroxide monohydrate —_______ 0.93
76/210° F. Coastal bright stock _._______ 89.07
100.00
Salt content _ . 10.2
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The batch was made as in Example 47. The
finished grease had the following properties:

Penetration ASTM D-217~4TT v oo 295
D./P. ASTM D-566-42 ____ . ___ °F._ 416
69.- N-butyl-lithium sebacamate grease

| (I? T - o
Li—0—C—(CH3)s—C—~N—CHy

Percent

N-butyl-sebacamic acid wo_oe oo __ 10.0
Lithium hydroxide monohydrate —..__.._ 1.63

600/ 100° F. Mld-Contlnent lube dlshl-

late - —ie. . '88.37
100.00
Salt content oo oo 10.38

The batch was made as in Example 47. The
finished grease-had the following pmperties:

Penetration ASTM D-217—47T . __. 316
D./P, ASTM D-566-42 ________________ °F.. 394
70. N-oleyl-lithium sebacamate grease

; I I ’
Li—0—C—(CH2)§~C—N—CyHa;

Per cent

-N-oleyl sebacamic acid oo o i L. 1.0
Lithium hydroxide moneohydrate ..___.__  0.09

100/100° P. S. 8. U. Coastal pale oil _.____ 8.9
300/100° P. S. S.'U. Coastal pale oil __-.__ 90.01
100.00
Salt content wom-. - -1.02

The batch was made as in Example 47. ‘- The
finished grease was fluid and had the: following
properties:

Viscosity (Gardiner Mobﬂometer at

T7°-P)t

Pour-point

2This test is made with a series of disks numbered from
1 to 3 with arbitrary -weights, the viscosity being meas-

7 5: ured. by disk movement through the material tested and

being represented in seconds.
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The-.above -Gardner Mob1lometer viscosity is
designated as “1-100-1000” which represents #1
disk, 100 gm. weight, and 1000 seconds at 77° F.
Gardner Mobilometer viscosities hereinafter re-

ferred to are simply des1gnated s1m1lar1y to the
expressmn quoted above. - /
71. N-lauryl Zzthzum sebacamate grease
. Per cent
Nela_uryl-sebacamic 2Cid ol 30
Lithium hydroxide monohydrate - ————--- 2.3
300/100° P, Mid-Continent neutral .- 67.77
PR 100.0
Salt content ..o o 30.38
The batch was made as in Example 47. . The
finished grease had the following properties: -
Penetration ASTM D-217-47T . - 107
D./P. ASTM D-566—42 oo °F__ 471
Water tolerance Chrysler ;o Nil
72. N-lauryl-potassium sebacamate grease
T 0]
K-—0—C~—(CH3)i—C—N—CuHz
. . T : Per cent
N-lauryl-sebacamic acid oo 10.0
Potassium hydroxide oo oocmmmee—— 15
75/210° . 8. S U. Coasta.l bright stock _._... 88.5
L 100.0
Salt content - i e 11.06

The batch was made as in Example 47. The
finished srease had the following properties:

- Penetration ASTM D-217-4TT ... - 342
D./P. ASTM D-566-42 _ e °F.. 379
Water tolerance Chrysler ___._.. per cent._ 30

73 N-Zauryl lithium sebacamate grease
. Per cent,
N- lauryl-sebacamm acrd _________________ 10

Lithium hydroxide .= o i 21

180/210° F. S. S. U. Coastal cyhnder stock _ 87
Lead naphthenate (30% lead) am—eec—e—o 2

100
Salt content e 10.13

The 180/210° F. S. 8. U. Coastal cylinder stock
and N-lauryl sebacamic acid were heated to 400°
7. with constant agitation. After the acid had
completely melted and dispersed in the oil, the
neutralization with the lithium hydroxide
(1520%) solution in water was begun. The
neutralization was carried out and the grease
processed, without lead naphthenate, as described
in Example 47.

After the grease had cooled to room tempera-.
ture, it was melted to a smooth, homogeneous

consistency, after which the lead naphthenate
was added and blended in. 1t must be noted that
the lead naphthenate should not be included in
the high temperature phase operation in this
grease formulation.

The physical properties of the resultant grease
were: . g

Penetratlon—-unworked
Penetration ASTM D-217-47T
Penetration—5000 strokes
D./P. ASTM D-566-42
Chrysler basket D./P
Water tolerance Chrysler
Rust: preventlve test (10% salt spray)

C L 0 K after 72 hours
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74: N- lauryl Zzthzum sebacamate grease -
‘ ) Per cent
-lauryl-sebacamm ac1d ________________ 5.0
Lithium hydroxide monohydrate ________ 0.5

180/210° F. S: S. U. Coastal cylinder stock = 925
Lead naphthenate 30% lead) —cvecee 2.0

o 100.0
Salt content - = 5.06

The batch was madé eéxactly as in Example 73.
The physical properties of the resultant grease
Were:

Penetratmn—unworked
Penetration ASTM D—-217-47T
Penetration—5000 strokes

Chrysler basket D./P.
Water tolerance Chrysler

75 N-lauryl Zzthzum sebacamate grease

I S ) N Per cent
N-lauryl-sebacamic" amd. ,__;; ___________ 2.0
Lithium hydroxide monohydrate el 0.2
Sulfurized lard oil (10% sulfur) - e 10.0
300/100° F. S. S. U. Coastal pale oil ____. 87.8

v 100.0
Salt content. 2.05

It is to be noted that due to the sulfur in the
sulfurized lard oil, that material can not be in-
cluded in the high temperature operation in the
manufacture of these greases, so that the N-
lauryl sebacamic acid and the mineral oil are
heated to 400° F'. and processéd as in Example 47.

After the grease had been melted to a homoge-
neous mass, the sulfurized lard oil was blended
into the grease.

The resultant grease had the followmg proper-
ties: :
Viscosity (Gardner Mobilometer

at 77° B

Almen test carries

2-50-(40 to 50)
20 1b. lever .
arm load
Falex test (500 1b. step ‘test) .._ 3000 lbs. gauge
Falex test (100 1b. step test) _L. 2700 Ibs. gauge
Water tolerance Chrysler 10% .
Heat stability test:
Since the material is wholly
fluid, standard dropping -
points as & measurement
of heat or temperature
resistance  could not. be
applied. In this case,
" then, Gardner Mobilom-
" eter fests were .run at-
varying temperatures: :

At 77° PF. actual run LR
: C e WAS mem e 43 seconds -
-~ - At 100° P. actual run
S WaAS e 42 seconds
At 125° F. actual run
WS e e e e 42 ‘seconds
-At. 150° F.. actual runr L
L WAS il dedemoiaoo 40.seconds !
At 200° F. ‘actua‘l un - -
| Was_ io-l--...-._l. 40 séconds’
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76. N-lauryl-lithium sebacamdte grease
) Per-cent
N-lauryl sebacamic acid 0.5
Lithium hydroxide monohydrate —__.__.__ 0.05

180/210° F. 8. S.U. Coastal eylinder stock - 69.60
100/100° F. 8. S: U. Coastal pale o0il o__._ 29.85
100.00

Salt content
The batch was made as in Example 47. The
resultant grease had the following properties:
Viscosity (Gardner Mobil-
ometer at 77° F.) 2-50—-(30 to 40)
Water tolerance Chrysler - 10%
Heat stability test (Gardner
Mobilometer) : -
At 77° P. actual run
WES e e
At 100°- ¥, actual run
WaS oo 36 seconds
At 125° F. actual run
WAS w40 seconds
At 150° P. actual run
was
At 200° P. actual run
was
Rust preventive test (10%
salt spray)

36 seconds

‘39 ‘seconds

39 seconds

0. K. after 72 hrs.

The heat stability test indicated that the .

grease does not thin out rapidly as the tempera-
ture is elevated under ordinary operating con-
ditions.

1. Aluminum-mono—N-lauryl sebacamate grease

0 ;
Al(O— (”/-—(CHz)a-—(l%—l\lT—Cx :Hz5) (OH)2
392 parts of the sodium’ salt of the N-lauryl
sebacamic acid were dissolved in 1000 parts of
water at room temperature. To this solution
were added 80 parts of sodium hydroxide. When
the above solution - was homogeneous, it was
heated to boiling, about 212° F. A solution made
up of 171 parts of aluminum sulfate nonahydrate
dissolved in 500 parts of water was slowly added
to the first solution. Boiling was maintained
and, after all of the solution had been added, the
boiling was continued for 30 minutes.  The salt
which had risen to the top of the aqueous por-
tion was separated from the aqueous portion by
siphoning off the agqueous portion. Fresh water
was added to the salt and reboiled. This sepa-
ration and reboiling was continued with fresh
water until the aqueous portion was neutral to
phenolphthalein. The salt was then dried and
powdered.
A mixture of the aluminum salt and oil to
make the grease was prepared in the following
manner:;

i Per cent
Aluminum 'mono-N—la.uryl sebacamate.___.. 10
300/100° F. 8. S. U. Coastal pale oil_: _____ 90

The powdered aluminum  mono-N-lauryl se-
bacamate was mixed into the oil to make a pasty
slurry. The mass was heated, with continuous
agitation to the point where the mass turned
from a pasty mass to a clear solution (about
375° F.). The mass was permitted to cool to room
temperature without agitation. - When cool,. the

grease was milled out to a homogeneous mass.

The finished grease had the following properties:

Penetration: ASTM D-217-47T ____________ 346
D./P. ASTM D-566-42 ________________ °F__ 316
Water tolerance Chrysler .._-,_-per cent.... 25
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78, Aluminum-di-N-louryl sebacamate grease

.e|&l( 0-—%——-( CHa)a—g—-&—#CmH%) 2
OH ; :

To 392 parts of sodium N-lauryl sebacamate
(prepared as hereinbelow, Example.80) dissolved
in 1000 parts of water was added 128 parts of alu-
minum sulfate nonahydrate dissolved in 500
parts of water. The mass was heated to boiling.
The precipitate formed was purified by subse-
quent washings with boiling -distilled water until
washings were neutral to phenolphthaléin. The
washed precipitate was dried and powdered.

A mixture ‘of the aluminum salt and oil to
make the grease was prepared in the followmg
manner:

Per cent
Aluminum di-N-lauryl sebacamate________;

300/100° F. 8. 8. U. Mid-Continent pale oil__ 90
_ _ 100
The powdered aluminum di-N-lauryl se-

hacamate and the oil were mixed in a kettle to a
pasty consistency and were then gradually

“heated to about 440° P. with continuous agita-

tion. The mass changes from :a. pasty opagque
mass to a transparent fluid. after heating for
about 20 minutes. The mass was allowed to cocl
to room temperature without agitation. When
cool, the mass was milled out smooth by agitat-
ing in the kettle.  The resulting product was z
smooth, adhesive, transparent grease, The grease
had the following properties:

Penetration ASTM
D-217-47T ... 310 _ )

D./P. ASTM D-566-42.___-394° 1

Water tolerance Chrysler—_ 159%

Color Golden Yellow

C. R.: C. wheel bearing
grease test —...._ ————

Rust preventive (10% salt
BPTAY) oLl 0. K, after 2 hours

9. Aluminum tri-N-oleyl adipamate grease

I 1
Al(O—C— (CHz)l—b—llr C1sHig)s

420 parts of sodium N-oleyl adipamate (pre-
pared- as hereinbelow, Example 80) were dis-
solved in 1000 parts of water and the whole was
brought to a boil. -To the hot salt solution was
slowly added the hot solution of 57 parts of alu-
minum sulfate nonahydrate -in 300 - parts - of
water. Since there were.three (3)- parts of so-
dium -salt in excess, the reaction mixture was
alkaline to phenclphthalein. The aluminum salt
was purified by several washings of boiling water,
until the washings were neutral to phenol-
phthalein. The salt was then dried and. pow-
dered.

A mixture of the- alummum salt and oil to
make the grease was prepared in the follcwmg
manner:

~ Percent

Aluminum N-oleyl adlpama,te__«__;«___!_f___._f 10
300/100° F. 8. 8. U. Coastal pale 011 . 90
100

The mixture was processed as in L'xample .
The -finished grease had the followmg ‘proper-
ties:

Penetration ASTM D-217—47T___'_-__;_;_-_ 330
D./P. ASTM D-366-42 ___._____________ P°__. 344
Water tolerance Chrysler—_______ per cent.. 15
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The following procedure was used to make the
sodium salts of the amic acids in their separate
form. These sodium salts were used in the prepa-
ration of the aluminum salfs above.

80. Process for making alkali metal and alkaline
earth metal salts of amic acids

] 1%
Na—O—C—(CH2)4—g—N—Cle25 )

370 parts of the N-lauryl sebacamic acid were
dissolved in 1000 parts of ethanol. To this alco-
holic solution was added, dropwise, an alcoholic
solution of 40 parts-of sodium hydroxide in 300
parts of ethanol. This was insufficient alkali to
give color indication with phenolphthalein so &
slight excess of 2 parts of NaOH in 15 parts of

alcohol was added and was found sufficient to

10

give the phenolphthalein color test. The phenol- .

phthalein color indication was just discharged o

by introduction of. carbon dioxide gas into the
solution. Then the alcohol was distilled off, and
‘the anhydrous salt ¢sodium N-lauryl sebaca-
mate) was pulverized at —10° F. ’

A similar process to the above may be employed ¢

for producing the other alkali metal salts of the
various amic acids. R

The alkaline earth metal salts of the various
amic acids may be made in a similar manner to
the aluminum salts made above, namely, by comi-
bining the alkali metal salt of the amic acid in
water solution with the appropriate alkaline earth
chloride or other water-soluble alkaline earth
salt. Purification is accomplished in ‘the same
manner as stated for the aluminum salis above.

(IIT) MIXED AMIC ACIDS AND GREASES
' THEREFROM : :

It has been found in accordance with our
invention that by using mixtures of one or more
different salts of amic acids, we may vary the
properties thereof and of the greases therefrom
advantageously. For example, but without limi~
tation, we may improve the water tolerance char-
acteristic of a grease by using a grease ingredient
having an exceptional water folerance, such as
but without limitation, a salt of N-stearyl sebac-
amic acid; or rust protection may be improved by
using a salt of N-oleyl sebacamic acid; or shear
stability may be improved by using a salt of N-
lauryl sebacamic acid; or dropping point may
be improved by using a salt of N-octyl sebacamic
acid. These various salts of amic acids men-
tioned in this paragraph may be combined with

40

650

one another or with other herein mentioned amic 65
acid salts to give the properties desired.

We have found that there are available com-
merically certain amines which contain varying
proportions of primary and secondary amines.

Thustrative of the mixed amines, but without 6o
limitation, is a technical lauryl amine of the fol-
lowing constituency: :

: Per cent
Primary amines .o e e 5 65
Octyl amine___...__—____per cent._ 8
- Decylamine. = dow-.- 9
Dodecyl (lauryl) amine___..__ do..__ 47
Tetradecylamine - e do_... 18
Hexadecylamine - ___ do-——— 8 70
" Octadecylamine e do--.- 5
Octadecenylamine .- do.-.—- b
Mixed secondary amines......- e ————— 15
100 75

28

This mixed amine will produce, of course, a

‘mixture of the corresponding amic acids with

the dibasic acid selected. R,
By test, it Wa,sdgtermined that the reacting
(equivalent) weight 6f the technical lauryl amine
is 235. This weight was then used in determin-
ing the reaction mixtures of the acid and amine in

the preparation of amic acids as follows:

81. N-Tech. lauryl-adipamic acid’

H—O-—(HJ—("C].i'z)q—-(”J—IlT——CuH%
mixed with I
[l : )
H—O——('L/—(Cﬁz)r-—(”]—l‘\f—'CsHu
and other like compounds of different hydrocar-
bon chain lengths in the.amine group. :
Parts

Tech. laurylamine. . oo 235 (61.7%)
Adipie acid. ... 146 (38.3%)

The amic acid was made in the same way as
provided in Example 4. ] :
The amic acid had the following properties:

Test Data Theoretical] Actual
Yield . il percent.. 95.3 94.9
Waterloss......._. ~.do_._.

1 Amorphous creamy white solid.
82. N-Tech, lauryl-sebacamic acid .

0
a9
H'—O—(I.JJ-—(CHz)s;&_—l\IT—CnHu
mixed with ' S
0o H

. L ] o

. oo 7 H-0—C=(CHy)s—C—N—CgHy
and other like compounds of -different hydrocax-
bon chain lengths in the amine group.

R ' Parts
Tech. laurylamine__ 235 (53.6%)
Sebacic acid_ oo ____ e 203 (46,4 %)

The amic acid was made in the same way as
provided in Example 4.
The amic acid had the following properties:

Test Data Theoretical| Actual

Vield oo 95.8 X
Water 108S . oo iii el 4.2 QZ. 2
Nitrogen ..o ooonae . . 3.33 3.29
Acidity—caleulated as oleic acid.- ... 67.2 .67.4
Mean molecular weight ... .oo..o.i. 420 418
Melting point [ TSR ST 109° C.
ApPDearance. .o oo iioieeooo-n O]
Odor. o I

1 ﬁight tan ;‘imorx-)ﬁouélsdlid.

83. Lithium-N-Tech. lauryl sebacamate grease

7 ; Li—o—(”:+(cztz) g—_é—N—clezs' )

mixed with :

. ? 0 '
Li—.O—é—(CHz)u—Qg-fN;CsHl7 S

and'totﬁer like compounds of ‘diﬂer‘ent"hydfocarf-
bon chain lengths in the amine group. o
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) % Per cent
N-Tech. lauryl sebacamlc amd_______‘ _______ 10
Lithium hydroxide monohydrate - .. ...__ 1

600/100° F. 8. S. U. Coastal cylinder oil

blend _____ 39
: 100
Salt content_____‘__'__' _____ SR I £ |

The batch was made .cxactly as in Example 4.

The finished grease had the following properties:
Penetration ASTM D-217-47TT ______ 276
Penetration—unworked _.__________ 276
Penetration—5000 strokes _____ . _:.. 324

D./P. ASTM D-566-42 __._____._____ 416° P,
Chrysler basket D./P. -l 367° .
Water tolerance Chrysler ___._____. " 15%

C. R. C. wheel bearing grease test __. O. K.
Rust preventive (10% salt spray) . O.K. after
‘ 72 hours

G. Eball beanng test (212° 3. at .
3450 R. P. M) i sl il O KL alter
et -+ 200 hours,
no sign of
failure

-The properties represent a combination of
properties resulting from the use of the mixture
of amines in the formation of the grease base,
which accordingly is a mixture of salts of the
various amic acids made from such amines.

Lubricating greases made with compounds in
accordance with our invention are superior te
the greases made with the natural fatty ma-
terials in that the dropping points of the greases
made in accordance with our invention are from
50-75° B, higher than the best natural fat greases
of equivalent gelator content. Also, the amic
acid ecompound greases, because of the polarity
of the gelator are rust preventives and will actu-
ally displace water from metal surfaces, and
will resist water after the surface has once been
treated with the lubricant. In addition, natural
fatty materials are mixtures of substances, some
of which do not form greases. . 'These non-grease
forming substances are present in varying
amounts and accordingly change the greases.
In the greases of our invention all ingredients
employed form greases and there is substantially
no non-grease forming material.

When properly compounded, our amic acid
compound greases can be used at operating tem-
peratures much nearer their ASTM dropping
points than can the natural fat gieases of, equxva-
lent gelator content. o

The . resistance to shear of our amlc acid
greases is much greater than the natural .fat
greases of equivalent gelator content.”.. =~

The control of the manufacture of the greases
of our invention is easier than in the manufac—
ture of natural fat greases. . ‘

" What we claim is: - )

1. As a2 new composition, a mixture containing
g, substantial proportion of a gelation agent and
a petroleum lubricant, said gelation agent being
selected from the group consisting of the alkali
metal salt of an amic acld having the formula
R;

(o]
I Hl

H—0—C—R—C—N—R;

and a polyvalent metal salt of said amic acid,
where R is selected from the group consisting of
methylene groups having a carbon chain length
of 1 to 8 carbon atoms and the group

!
(13=CHz

-
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R is an aliphatic radical of a carbon chain length
of 4 to 18 carbon atoms, and Rz is selected from
the group consisting of hydrogen and an aliphatic
radical of a carbon chain length of 4 to 18 carbon
atoms.

2. As a'new composition, a mixture containing
a substantial proportion of a gelation agent and
a petroleum lubricant; said gelation agent being
a compound having the formula

Ilh
X—0—C ” C—R—~C ” C—N—R3
where X is an’ glakli metal, R is seiected flom
the group consisting of methylene groups having
a carbon chain length of 1 to 8 carbon atoms and
the group

|
T—CHz :

Riis'an aliphatie radical of a carbon chain length
of 4 to 18 carbon atoms; and Rz is selected from
the group consisting of hydrogen and an ali- -
phatic radical of a carbon chain length of 4 fo 18
carbon atoms.

3. As a new composition, a mixture containing
a substantial proportion of a gelation agent and
5 petroleum lubricant, said gelation agent bemg
a compound having the formula;

\ .
) O—-R3 o
where M is an alkaline earth metal: R is selected
from the group consisting of methylene groups
having a carbon chain of 1.to 8 carbon atoms and
the group e . .

,:—CHZ -

Rz is an aliphatic radical of a carbon chain length
of 4 to 18 carbon atoms, and Rz is selected from
the group consisting of hydrogen. and an ‘amic
acid radieal having the formula

” C-—R— (l.lw-—N——Rz
4. As & newlcomposmon,‘ a mixture containing
a substantial proportion of a gelation agent and
a petroleum lubricant, said gelation agent being
a compound having the forinula

[0} 1
fo(l|3~R—;g—llT—R2
Al—Oé-iRa
0—R;

where R is. selected from the group conmstmg of

methylene groups having a carbon chain of 1
to 8 carbon atoms and. the group

-
(r=CHz

R is an aliphatic radical of a carbon chain length
of 4 to 18 carbon atoms; Ra is selected from the
group consisting of hydrogen and an aliphatic
radical of a carbon chain length of 4 to 18 carbon
atoms, and Rz and R4 are each selected from the
group consisting of hydrogen and an amic acid
radical having the formula
u I
—R—0 : C—N—Rg
5. A grease having about 0.5% to 30% grease
base of the total weight of the grease, said grease
base being selected from the group consisting of
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an alkali metal salt and a polyvalent metal salt
of an amic acid having the formula

where R is selected from the group consmﬁng of
methylene groups having a carbon cham length
of 1 to 8 carbon’ a,toms and the group

|
(iJ=CHz

R is an aliphatic radical of a carbon chain length
of 4 to 18 carbon atoms, and Rz is selected from
the group consisting of hydrogen and an aliphatic
radical of a carbon chain léngth of 4 to 18 car-
bon atoms, and the remainder of the grease being
composed principally of petroleum oil.

6. A grease having about 6 to about 17% of
grease base, said grease base being selected from

the group consisting of an alkali metal salt and ,

a polyvalent metal salt of an amic acid having the
formula

Ry

| H s
H— O—-(,J—R—- —lll'——Rz

where R is selected from' the group consistmg of
methylene groups having a carbon chain length

of 1 to 8 carbon atoms and the group '

|
?=CH:

R1 is an aliphatie radical of a carbon chain length
of 4 to 18 carbon atoms, and Rz is selected from
the group consisting of hydrogen and an aliphatic
radical of a carbon chain length of 4 to 18 car-
bon atoms, and the remainder of the grease be-
ing composed principally of petroleum oil.

7. A grease composed of about 0.5 to 30% of
N-lauryl.alkali metal sebacamate and the re-
mainder being composed substantially of mineral
oil.

8. A grease composed of about 10 to 13% of
N-lauryl.alkaline earth metal sebacamate and the
remainder being composéed substantially of niin-
eral oil.

9. A grease composed of about 1 to 10% of N~
oleyl.alkali metal sebacamate and the remainder
being composed substantially of mineral oil.

10. A grease composed of about 10% of N-
palmityl.alkali metal sebacamate and the re-
mainder being composed substantially of mineral
oil.

11. A grease composed of about 6% of N-
lauryl.alkali metal azeladmarte, and the remainder
being composed substantially of mineral oil.

12. A grease composed of about 109% of alumi-
num di-N-lauryl sebacamate and the remainder
being composed substantially of mineral oil.
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13. A composition containing a substantial pro- .

portion of a gelation agent and a petroleum lubri-
cant, said gelation agent being a mixture of at

60

32

least two substances selected from the group con-
sisting ‘of the alkali metal salt of an amic acid
having the formula

) H—-O—(”J—R—— ” C—N—R;

and a polyvalent metal salt of said amic acid,
where R is selected from the group consisting of
methylene groups having a carbon chain length
of 1 to 8 carbon atoms and the group

|
?=CH2

R: is an aliphatic radical’ of a carbon chain
length of 4 to 18 carbon atoms, and R is selected
from the group consisting of hydrogen and an
aliphatic radical of a carbon chain length of
4 to 18 carbon atoms.

14. A composition containing a substantial pro-
portion of a gelation agent and a petroleum lubri-
cant, said gelation agent being a mixture of at
least two substances selected from the group con-
sisting of an amic acid salt having the formula. .

- R
II H I
X—0—C—R—C—N—R;
where X is an alkali metal, R is selected from the
group consisting of methylene groups having a
carbon chain length of 1 to 8 carbon atoms anhd
the group . . .

A
. ?:CH:

R1is an aliphatic radical of a carbon chain length
of 4 to 18 carbon atoms, and Rz is selected from
the group consisting of hydrogen and an aliphatic
radical of a carbon chain length of 4 to 18 car-
bon atoms, the difference between the substances
of the mixture being constituted by a different
chain length in the ahpha.tlc radicals attached to
the N atom.
WILLIAM C. BRYANT.
. ANTHONY GIORDANO.
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