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The present invention relates to the preven-

tion of rusting of metal surfaces, and more par-,

ticularly, to compositions containing certain
rust-preventives, adaptable to inhibit rusting of
" metals, particularly ferrous metals, as for exam-
ple, the surfaces of machine parts, piston rings,
light arms, gears, the inside of steel drums, and
the like, upon exposure to humid atmospheres
or other atmospheres corrosive to metals.
Generally speaking, the rust-inhibitors em-
ployed by the present invention comprise esters,
such as obtained by esterification of tertiary
alkylol amines with organic acids, preferably the
fatty acids. As rust inhibitors these esters may
be employed per se, in mixtures of such esters,
or as additives to suitable solvent vehicles there-
for to provide compositions adapted for treat-
ing metals to inhibit rusting thereof when ex-
posed to corrosive atmospheres or other similar
conditions corrosive to metal. The solvent ve-
hicles to which the rust-inhibitors are added to
provide rust-preventive compositions, in accord-
ance with the present invention, may comprise
oils, particularly of the relatively non-volatile
type, such as a hydrocarbon . lubricating ofl,
greases, petrolatums, other hydrocarbon or non-
hydrocarbon suybstances, and the like. General-
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acids which are substantially uniform in chain
structure and chain length, such as the higher

- fatty acids generally obtained by hydrolysis of
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1y, such rust-preventive compositions comprise & -

minor proportion of rust inhibitor and a major
proportion of solvent vehicle. Accordingly, when
the rust inhibitors of the present invention are
employed as additives to lubricating vehicles,
such as lubricating oils, the rust-preventive
composition may be employed to serve a dual ca-
pacity; that is, the lubrication of and prevention
of rust-formation on the interior parts of inter-
nal combustion engines or other mechanisms.
In my practice of the present invention, the
rust inhibitors are provided by esterifying ter-
tiary alkylol amines with organic acids, particu-
larly those acids containing at least about four to
about thirty carbon atoms, and more preferably,
about eight to about twenty carbon atoms. Ac-
cordingly, I prefer to employ organic acids in
the range of stearic, oleic, lauric, and the like for
esterification with tertiary alkylol amines to pro-
vide the rust inhibitors of the present invention,
as the presence of such long-chain hydrocarbon
radicals in the ester provides for more effective
solubility characteristics of the ester in common-
ly -employed vehicles, such as mineral oils, and
the like, in providing rust-preventive composi-
tions. With further reference to the organic
acids which may be employed, the present in-
vention preferably embodies the use of fatty
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oils and fats, as use of such acids generally pro-
vides a more uniform product when esterified
with tertiary alkylol amines, as compared to
carboxylic products resulting from acid oxida-
tion of parafiin hydrocarbons.

In providing the rust inhibitors of the present
invention by esterification of organic acids with
~tertiary alkylol amines, the amines employed are
tertiary substituted amines having at least one

- of the substituents, attached to the nitrogen, rep-

resented by an alkylol group. Thus, particularly
suitable. amines of this type include tertiary
amines containing from one to three salkylol
groups. The reaction illustrating the esterifica-
stion of organic acids with tertiary alkylol amines
providing esters found particularly effective as
rust inhibitors for metals is typified by the fol-
lowing equation directed specifically to prepara-
tion of B(N-diethyl) aminoethyl stearate, one of
the preferred embodiments of the rust inhibitors
of the present invention:
(C:2Hy):NCH:CH3:0H + CyH%COOH ——
diethylaminoethanol stearie acid
(C:Hg)sNCH1CHz—0—C—Ci7Hy + H:0

B(N-diethyl)aminoethyl stearate

diethylaminoethanol stearic acid B(N-diethyl) -
aminoethyl stearate.

In a similar manner, other particularly effee-
tive rust inhibitors may be prepared, as for ex-
ample, esters of stearic acid and triethanolamine
having the formulas:

(C1Hy—C—O0—CH3CH2):N—CsHOH
g
and
(CuHas—(IiJ—O—-CHzCH:) SN

and esters of oleic acid having the formulas:
Cl7H33—-lC—O-—CH20H2N(C4H9)z

and
CiiHyi—C—0—CH:CH;3N (CHz)s

The tertiary alkylol amines, such as hereinbe-
fore referred to as suitable for use in providing
the rust inhibitors of the present invention, when
employed per se or in mixtures thereof, have
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relatively little, if any, effectiveness in preven-
tion of rusting of metal surfaces, whereas, the
esters provided by reacting organic acids with
the tertiary alkylol amines exhibit excellent ef-
fectiveness in preventing rusting of metals. Fur-
thermore, the esters exhibiting the rust-preven-
tive properties, when employed in suitable sol-
vent vehicles therefor, such as mineral oils, and
the like, provide rust-preventive compositions
that have excellent stability due to the compati-
ble solubility characteristics of the esters.

The rust inhibitors of the present invention
may be employed as such for prevention of rust-
ing of metals, in which case the rust inhibitors
may be applied in any suitable manner, as a coat-
ing on the surface of the metal to be protected.
However, for purposes such as economy and ease
of application, it is preferred to employ the rust
inhibitors as additives to suitable vehicles there-
for, including oils, such as hydrocarbon lubri-
cating oils, other hydrocarbon or nonhydrocar-
bon substance, petrolatum, and the like. Gen-
erally, such compositions comprise a minor pro-
portion of the rust inhibiting ingredients, or

mixtures thereof, and a major proportion of sol- 25

vent vehicle for the rust inhibitor. Such com-
positions when employed for rust prevention of

metals may be applied to the metal surface in-

any suitable manner to provide a coating there-
on and effectively inhibit the rusting of the
metal. Furthermore, when the rust inhibitors
of the present invention are employed in lubri-
cating oils, such as for lubricating the interior
parts of internal combustion engines, the pres-
ence of the rust inhibitor imparts effective rust-
preventive characteristics to the lubricating oil
whereby rust-formation is inhibited on metal
parts of the system that normally corrode when
lubricants that do not contain the rust inhibi-
tors are employed.

In order to further illustrate the invention, the
following compositions are set forth showing
particularly effective rust-preventive composi~
tions of the type embodied herein:

effective rust preventive in accordance with the
present invention. Accordingly, for purposes of
illustrating a procedure for preparation of the
rust inhibitors of the present invention the fol-
6 lowing example is set forth directed to prepara-
tion of B(N-diethyl) amino ethyl stearate:
119 grams of diethylethanolamine is mixed
with 284.5 grams of stearic acid and to the mix-
ture, a slight amount of concentrated sulfuric
10 acid, i. e., about 1 to 4 drops is added to facilitate
the esterification reaction. The mixture of the
amine and acid is refluxed while stirring. Dur-
ing the refluxing, the temperature of the react-
ing mixture decreases from about 145° C. to about
16 125° C. which is believed to be due to accumula-
tion of water which is also a product of the
esterification reaction. The water is distilled off
slowly using a short distilling column and the’
temperature of the reacting mass is allowed to
20 reach about 225° C. at which temperature the re-
action is substantially complete providing B(N-
diethyl) amino ethyl stearate, The reaction
‘which takes place in the aforesaid procedure for
preparing B(N-diethyl) amino ethyl stearate is
as follows:

(C3Hs):NCHCH:0H + CyyHis—COOH ——»
H10 + (CzHl):NCHaCH:—O—ﬁfCI7HlI

In the preparation of the esters contemplated
by the present invention, such as are obtained
by reacting organic acids with tertiary alkylol
amines, the ratio of amounts of reactants gen-

g erally employed for the esterification reaction to
provide true esters therefrom is substantially
one mole of the organic acid, such as stearic,
oleic, and the like, for each alkylol group of the
amine that is to be esterified. However, in my

40 practice of the invention, I prefer to employ a
slight excess of the amine whereby more com- .
plete utilization of the acid is effected thereby
providing for more efficient and complete esteri-
fication. The use of an excess of amine in the

30

Comp. No 1 2 3 4 5 6 7 8 9 10 1n 12
Percentage by Weight
Mid-Cont. 1120 grade Avia. Oil.___________ 98.0 {85 195.01980]96.0}98.0}9.0|98.01{9.0]980]|96.0] 98.0
B(N-diethyl) amino ethyl stearate_________ 2.0 ...] 5.0
B(N-ethanol) amino (di ethyl oleate) . . 2.0 40
- B(N-diethyl) amino ethyl oleate.____.____ 15 .. 20| 40
Triethanolamine frioleate S - 2.0) 40
B(N-di-n-butyl) amino ethyl oleate. ‘ 20 40| ..
B(N-diethanol) amino ethyl oleate. e 2.0

In preparing the rust-preventive compositions
of the present invention, i. e., compositions com-
prising the rust inhibitors and a suitable solvent
vehicle therefor, the preferred procedure is to
add, or otherwise incorporate, the rust inhibitor
to the solvent vehicle and establish a homogene-
ous solution. In order to facilitate dissolution
of the rust inhibitor in the vehicle, it is prefer-
able to agitate the mixture, employing means for
agitation such as stirring and/or heating of the
mixture when necessary. When heating is em-
ployed fo facilitate dissolution, the maximum

temperatures employed should be lower than

the temperatures at which the mixture, com-
ponents thereof, or the final homogeneous com-

position may be deleteriously effected, such as -

by chemical decomposition.
As hereinbefore stated, B(N-diethyl) amino
ethyl stearate has been found to be a particularly

reaction does not appear to have any deleterious
effect in rust-preventive properties of the ester
produced, as the excess amine is removed dur-

60 ing the distillation employed to remove water
formed during the reaction.

Although the procedure set forth hereinbefore
relates to preparation of B(N-diethyl) amino
ethyl stearate, it will be appreciated by those

65 skilled in the art that the pro -edure, subject to
modifications and variations, nay be employed
generally in preparing the rust inhibitors of the
present invention, i. e., the esters such as pro-
vided by esterification of tertiary alkylol amines

70 with organic acids, particularly fatty acids.
Furthermore, and although I have set forth a
specific ‘'method suitable for preparing rust in-
hibitors embodied in the present invention, I do
not intend to limit my invention to rust in-

75 hibitors prepared by the method set forth, as
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my invention embodies the use, asTust inhibitors,
of such esters prepared by methods other than
hereinbefore set forth. Thus, for example, in
preparing the esters embodied herein by reaction
of organic acids with tertiary alkylol amines, it
may be found necessary, particularly depending
upon the reaction product it is desired to obtain,
to vary conditions including temperature and
proportions of reactants, and other variables in
the foregoing method of preperation relating to
B(N-diethyl) amino ethyl stearate,

In providing rust-preventive compositions
comprising rust inhibitors and a suitable solvent

vehicle - therefor, such compositions generally

. comprise a minor proportion. of rust inhibitor
and a major proportion of vehicle. Hence, in
general, the rust inhibitor content of such com-
positions need not exceed about 20% by weight,
and for most purposes, amounts considerably

- lower than 20%, such as about 2% to 5% by

weight, and as low as 0.5% by weight are gen-
erally employed. As will be readily appreciated
by those skilled in the art, the properties of the
rust inhibitor compositions depend upon factors
such as conditions under which the compositions
are to be employed, and upon the particular type
and composition of the vehicle with which it is
to be associated. Accordingly, the proportions
of rust inhibitors to vehicle shown in the ex-
amples set forth herein are not to be considered
as critical or limitative, as, under different con-
ditions of contemplated use and differences in
vehicles employed, other proportions of rust in-
hibitors may be employed with equally satis-
factory results. Hence, as will be further appre-
ciated by those skilled in the art, an important
factor that should be taken into consideration
in preparing the rust-preventive compositions is
solubility characteristics of a particular rust in-
hibitor in s proposed vehicle therefor as the rel-
ative solubilities of the rust inhibitors have con-
siderable bearing on the proportions employed in
preparing homogeneous rust-preventive solu-
tions,

Although the exact nature of the reasons un-
derlying the high degree of rust-prevention pro-
vided by the compositions of the present invention
is not fully known, such phenomena, obviously oc-
cur as will be appreciated by reference to the ex-
amples set forth hereinafter showing the ex-
cellent results obtained when compositions of the
present invention are subjected to metal corrosion
tests. Purthermore, the compositions provided by
my invention have a strong wetting action upon

- and adherence to, metal surfaces. Current usage
of Tust-preventive compositions of the type em-
bhodied herein requires that they adhere. tena-
ciously to metal surfaces in a substantially un-

broken film under quite adverse conditions, as for

example, when the metal to be protected against
rusting is subjected to high temperatures and
humidities over extended periods of time. The
compositions provided by my invention have the
desired properties of adhering tenaciously to
metal surfaces and protect the surface under ad-
verse conditions as will be appreciated from the
tests set forth hereinafter illustrating certain
embodiments of the present invention:

Example I

Employing as a vehicle conventional 1120 Grade
Aviation Oil derived from Mid-Continent crude,
various compositions were -prepared by adding
from about 3% to 5% by weight of B(N-diethyl)

6 .
amino ethyl stearate to the vehicle. Each of the
compositions were found to be effective in pre- -
venting rusting of steel surfaces to which they

were applied, as wiil appear from the following

s described corrosion test under high humidity:

In the stated humidity corrosion test which is
more fully described in “Army-Navy Aeronautical
Specification Compound; Corrosive Preventive,
Aircraft Engine, AN-VV-C-576B—April 28, 1945,”
two freshly-sand blasted steel panels are coated
on all surfaces with the test composition, drained
for four hours in an atmosphere maintained at a
relative humidity not exceeding 50% and a tem-
perature of 25° C., plus or minus 3° C., and then
subjected to.a circulating atmosphere of 95-100%
relative humidity at a temperature of 120° P, for,
150 hours. At the end of the test period, the
panels are removed from the humidity cabinet,
cleaned with naphtha, and examined. The pres-
ence of any corrosion on the panel, except within
15 inch from any edge thereof, evidences failure
of the composition. ’

The rust-preventive compositions prepared as
set forth in Example I were subjected to the
above-described humidity corrosion test and
passed the requirements thereof in that the test
panels, after being coated with the composition
and exposed as described, showed no evidence of

corrosion.
30
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Ezample II

A composition was prepared comprising about
96 % by weight of a conventional 1120 Grade Avi-
ation Oil, derived from Mid-Continent crude, and
the balance, about 4% by weight of B(N-diethyl)
‘amino ethyloleate. This composition was sub-
jected to test in the same manner as set forth in
Example I and passed the high humidity corro-
. sion test set forth therein.

Although the present invention has been de-
scribed in conjunction with certain preferred em-
bodiments thereof, those skilled in the art will
readily recognize that variations and modifica-
tions can be made. Such variations and modifi-
cations are to be considered to be within the pur-
view of the specification and the scope of the ap-
pended claims.

I claim:

1. Method for inhibiting corrosion of a ferrous
metal subjected to the rust-inducing effects of
highly humid atmospheres which comprises coat-
" ing the surface of said metal with a liquid hydro-

carbon having dissolved therein a small amount,
55 sufficient to substantially increase the rust-in-

hibiting characteristics of said liquid, of B(N-di-

ethyl) aminoethylstearate obtained by esterifying

diethylaminoethanol with stearic acid obtained by
hydrolysis of a member of the group consisting of

60 naturally-occurring fats and naturally-occurring
fatty oils.

2. Method for inhibiting corrosion of & ferrous
metal upon exposure to highly humid-rust indue-
ing atmospheres which comprises coating the sur-

65 face of said metal with a substantially non-cor-
rosive liquid having dissolved therein a small
amount, sufficient to substantially increase the

rust-preventive characteristics of said liquid, of a

tertiary alkyl alkylolamine containing an alkylol
70 group esterified with a long chain fatty acid ob-

tained by hydrolysis of a member of the group
consisting of naturally-occurring fats and
naturally-ocurring fatty oils.

3. Method, as defined in claim 2, wherein the

75 non-corrosive liquid is a liquid hydrocarbon,
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7 ' 8.
4. Method, as defined in claim 2, wherein the UNITED STATES PATENTS
non-corrosive liquid is a mineratl oil. ; o - ’
5. A method, as defined in claim 2, wherein the lguﬁg?;& Em;N f’ff______ o Oct.%‘giem%
tertiary amine is a dialkylalicylolamine, ) 2:162,454 Guthmann ..__...... June 13, 1939
6. A method, as defined in claim 2, wherein the § 2916376 Rimmel ._____ Oct. 1, 1940
esterified alkylolamine is B(N-di-n-butyl) amino- 2369946  Cohen —.. ... ... " Feb. 20, 1945
ethyloleate. :
7. A method, as defined in claim 2, whereln the 2405007  Bisghor 6h ol - yois 2, Toie
esterified alkylolamine is B(N-diethyl) amino~ -
ethyloleate. ) 16 FOREIGN PATENTS
: : JOHN W. BISHOP. Number Country Date
. - 814,698 France oo Mar. 22, 1937
REFERENCES CITED 673,623 Great Britein —.___.._ Nov. 29, 1945

‘The following references are of record in the 8
flie of this patent:



Certificate of Correction
Patent No. 2,520,356 August 29, 1950
JOHN W. BISHOP

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows:
Column 2, lines 81 and 32, strike out “diethylaminoethanol stearic acid
B(N-diethyl) -aminoethyl stearate”; lines 50 and 51, for '
—C—

S read _E_

column 3, line 22, for the word “substance” read substances ; columns 3 and 4,
for that portion of the table reading

Comp. No.. 1 2 3 4 5 6 7 8 9 10 11 12
Percentage by Weight

Mid-Cont. 1120 grade Avia. Ofl...____.___ 98.0 | 85 95.098.096.098.0 /9601 980 96.0198.096.0| 98.0

B(N-diethyl) amino ethyl stearate___..... 20 ... 50

B(N-ethanol) amino (di ethyl oleate) .

B(N-diethyl) amino ethyl oleate.__.. ...

read

Percentage by Weight
Comp. NOw oo 1 2 3 4 5 6 7 8 ] 10 11 12
Mid-Cont. 1120 grade Avis. Oil_._________ -0 185 195.0 [98.096.0f980/96.098.0)9.0/9s0]0s0 98.0
B(N-diethyl) amino ethyl stearate___ 2O e 80
B(N-ethanol) amino (di ethyl oleate) [ R 20| 4.0 | fooo [T
B(N-diethyl) amino ethyl oleate..........|. .. . DL RO S S 2.0) 4.0).....

column 6, lines 63 and 64, for “humid-rust inducing” read humid rust-inducing ;

and that the said Letters Patent should be read as corrected above, so that the
same may conform to the record of the case in the Patent Office.
Signed and sealed this 12th day of December, A. D. 1950.

[sEAL]

THOMAS F. MURPHY,

Assistant Commissioner of Patents.
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B(N-diethyl) amino ethyloleate.________ |- - """ W 2.0
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[sEAL]

THOMAS F. MURPHY,
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