COMPOSITIONS COMPRISING AT LEAST ONE
HYDROXY-SUBSTITUED CARBOXYLIC ACID DESCRIPTION OF THE
INVENTION Field of the Invention [001] The present disclosure relates to
a fluid composition comprising at least one hydroxy-substituted carboxylic
acid. The at least one hydroxy-substituted carboxylic acid provides at
least one property chosen from rust inhibition, corrosion inhibition,
improved lubricity, and improved lead compatibility. The transmission fluid
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composition disclosed herein includes fluids that may be suitable for use in an

automatic transmission, continuous variable transmission, and/or a manual

transmission.

Background of the Invention

[002] Extremely high metal-on-metal pressures are present in newer
automatic and manual transmissions such as step automatic transmissions,
continuously variable transmissions, and manual or automated manual
transmissions. High pressures are also present in various gear drive components
such as automotive differentials and power transmission gear drive components.

[003] In this regard, it is widely known that lubrication has a profound effect
in reducing wear associated with automotive machinery, such as engines,
transmissions, and other equipment having moving parts. Lubrication separates the
moving surfaces with a film which can be sheared with low resistance, without

causing damage to the surfaces.



causes corrosion in machine, engine, and transmission parts that contain
lead as part of the material of construction. [005] U.S. Patent No.
6,750,183, is directed to crankcase lubricating oils comprising a major
amount by weight of an oil of lubricating viscosity; a minor amount by
weight of a high molecular weight, nitrogen-containing dispersant; and an
amount of an oil soluble, or oil dispersible aromatic hydrocarbyl oligomer
sufficient to provide the lubricating composition with improved soot
dispel8it préphiey/linssidh swehdisperpaiiomaidbermusefticrs corrosion
_monounsaturated carboxylic acids. [006] U.S. Patent No. 6,748,905, is
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internal combustion engine, comprising: (A) recirculating at least part of
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the dispersant may be made from monounsaturated carboxylic acids.

[006] U.S. Patent No. 6,748,905, is directed to a process for reducing
engine wear in the operation of an internal combustion engine, comprising: (A)
recirculating at least part of the exhaust gas from the engine to the intake air supply
of the engine; and (B) operating the engine using a water-blended fuel composition
made by combining: (i) a normally liquid hydrocarbon fuel; (i) water; and (iii) at least
one surfactant. The surfactant may be one or more acylating agents, such as a
carboxylic acid reacted with, for example, an amine.

[007] U.S. Patent No. 6,746,778, is directed to a metal substrate with a
corrosion-proofing bond coating containing adhesion-conferring polymers, based on
organic compounds, such as cinnamic acid.

[008] U.S. Patent No. 6,001,141, is directed to low sulfur content fuel

compaositions containing additive compounds which exhibit improved lubricity. The

additive compounds include a carboxylic acid substituted by at least one hydroxyl



[009] In a first aspect, there is provided a transmission fluid composition
comprising at least one hydroxy-substituted carboxylic acid selected from
the group consisting of 3-(4-hydroxyphenyl)propionic acid,

6-hydroxycapraic acid, ,2-hydroxycinnamic ci(&, %gﬂ
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rovided a vehicle comprising a transmission, the transmission including
transmission fluid composition as defined above. [010] In a third
aspect, there is provided a lubricant composition comprising at least one
S@m\s@ptﬁmgq,q@@qmaci_d selected from thg group consisting of
3-(4-hydroxyphenyl) prop ionic acid, 6-hydroxycaproic acid,
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In a fourth aspect, there is provided a vehicle comprising at least one lead
copartiaing ad ldaistone tiygrosiicasstitl eéidech ddmydic[@0H0E lecteliffrom the group
aspect, there is provided a vehicle comprising at least one gear lubricated
congisting lobiiddAt wimpasiterydisrdpiored atidy©-[§titbkyeapidit aspict,
there is provided a fuel composition comprising (a) a major amount of a
2-hysiranyetifs) st resricraodt-2 40 fldidxogrhpos oo pdonip Asidg at least
one hydroxy-substituted carboxylic acid selected from the group
consiSi8gjof 3k sedmy phpagt) tinepiosi prasidied Aydrbicle Zprojeriaoid, 2-
hydroxycinnamic acid, and 3-(2-hydroxyphenyl)propionic acid. 3 [012] In a
trageroissics gbet tarsomisgioovitta dding drkdoefos nisititim f widreosigosition as
machinery comprising providing to machinery a fluid composition
defsregraioyent least one hydroxy-substituted carboxylic acid selected from
the group consisting of 3-(4-hydroxyphenyl)propionic acid,
6-hyded}caprorctatitiaspegtirthereiih araldegoa lubricant composition comprising

at least one hydroxy-substituted carboxylic acid selected from the group consisting
of 3-(4-hydroxyphenyl)propionic acid, 6-hydroxycaproic acid, 2-hydroxycinnamic
acid, and 3-(2-hydroxyphenyl)propionic acid.

[0010a] In a fourth aspect, there is provided a vehicle comprising at least
one lead part and a |lubricant composition as defined above.

[0010b]  In a fifth aspect, there is provided a vehicle comprising at
least one gear lubricated with the lubricant composition as defined above.

{011} in a sixth aspect, there is provided a fuel composition comprising
(a) a major amount of a fuel; and (b) a minor amount of a fluid composition
comprising at least one hydroxy-substituted carboxylic acid selected from the group
consisting of 3-(4-hydroxyphenyl)propionic acid, 8-hydroxycaproic acid, 2-

hydroxycinnamic acid, and 3-(2-hydroxyphenyl)propionic acid.



and 3-(2-hydroxyphenyl)propionic acid. [013] In an eighth aspect, there is

provided a method for inhibiting rust of machinery, comprising providing

to machinery a fluid composition comprising at least one

hydroxy-substituted carboxylic acid selected from the group consisting of

3-(4- hydroxyphenyl)propionic acid, 6-hydroxycaproic acid,

2-hydroxycinnamic acid, and 3-(2-hydroxyphenyl)propionic acid. [014] In

a ninth aspect, there is provided a lubricating oil composition comprising

a major amount of an oil and a minor amount of a composition comprising
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3-(2-hydroxyphenyl)propionic acid.

1014} In a ninth aspect, there is provided a lubricating oil composition
comprising a major amount of an oil and a minor amount of a composition
comprising at least one hydroxy-substituted carboxylic acid selected from the group
consisting of 3-(4-hydroxyphenyl)propionic acid, 6-hydroxycaproic acid, 2-
hydroxycinnamic acid, and 3-(2-hydroxyphenyl)propionic acid.

[015] In a tenth aspect, there is provided an antirust composition comprising
at least one hydroxy-substituted carboxylic acid selected from the group consisting
of 3-(4-hydroxyphenyl)propionic acid, B-hydroxycaproic acid, 2-hydroxycinnamic

acid, and 3-(2-hydroxyphenyl)propionic acid.
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[0016Db] In a thirteenth aspect, there is provided a composition comprising
at least one hydroxy-substituted carboxylic acid selected from the group
consisting of hydroxycinnamic acid, 3-(4-hydroxyphenyl)propionic acid,
6-hydroxycaproic acid, 2- hydroxycinnamic acid, and
3-(2-hydroxyphenyl)propionic acid, wherein the composition meets the
standards for an oxidation test measuring a change in total acid number.
[0016¢] Ina fourteenth aspect, there is provided a vehicle comprising the
composition as defined above. [0016d] In a fifteenth aspect, there is B
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hydroxyphenyl)propionic acid.

[0016b] In a thirteenth aspect, there is provided a compaosition comprising
at least one hydroxy-substituted carboxylic acid selected from the group consisting of
hydroxycinnamic acid, 3-(4-hydroxyphenyl)propionic acid, 6-hydroxycaproic acid, 2-
hydroxycinnamic acid, and 3-(2-hydroxyphenyljpropionic acid, wherein the
composition meets the standards for an oxidation test measuring a change in total
acid number.

[0016c] In a fourteenth aspect, there is provided a vehicle comprising the
composition as defined above.

[0016d] In a fiffeenth aspect, there is provided an automatic transmission

comprising the composition as defined above.
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variable transmission fluid, manual transmission fluid, and a fluid used in

dual clutch transmissions. The at least one hydroxy-substituted carboxylic

acid may also be used in other fluid compositions, such as gear lubricants

and fuels. [021] The at least one hydroxy-substituted carboxylic acid may

be present in the fluid composition in an amount sufficient to inhibit at

least one of rust and corrosion and/or to improve lubricity. For example,

the at least one hydroxy- substituted carboxylic acid may be present in the

compidsition iAdaitamaluritjeantgiamed fidraatouOd e tovabtohalbdvet forth in

weight, as a further example from about 0.01 to about 0.5% by weight,
pestativibedigssriptitwelgbh 6bfthesompdsitiant 4ij0BEoblpas feast theedescription,

hydroxy-substituted carboxylic acid may typically contain up to 60 carbon
OhfBRsREh e aaghyprActes of tshirommidxylicTheidbjeatdime rievdraeiges of the
_The carbon chain of the carboxylic acid may be at least one of saturated
inyeqHeatwititen rorlize e d efiearddntragens nidheirigrpenisywid epmbinations

acyclic. The carboxylic acid may be aliphatic, cycloaliphatic, aromatic, or
PREtEHRIE ROHechath Midhg @PpeRfRch GIRbMS-carboxylic acids are used

they may typically contain 8 to 40 carbon atoms, such as 10 to 30, and for

exampPleSl2 1t % iehe sndessteodekab bty theilrregsingse malidmesripsion and
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rensqnatg\(laca%éc acid 'ﬁrachic cid, behenic acid, caprylic acid, pelargonic
acﬂf e5phic %i@vﬂé 88&% fi"&Gstearic acid, arachidic acid, behenic
acid, lignoceric acid, cerotic acid, montanic acid, melissic acid, caproleic

acid, palm_itoleip add,ﬁé%@ﬁ@ﬁ Rﬁtaﬁ?quf@@ﬁ@w fat_ty acid of

hardened fish oil, fattyac ; acid of

hardepaditallawRibctiEnesidiaf the present disclosure, there is provided a
transmission fluid composition comprising at least one hydroxy-substituted carboxylic
acid.

[020] The fluid composition includes, but is not limited to, fluid compositions
such as those suitable for use as an automatic transmission fluid (ATF), continuous
variable transmission fluid, manual transmission fluid, and a fluid used in dual clutch
transmissions. The at least one hydroxy-substituted carboxylic acid may also be
used in other fluid compositions, such as gear lubricants and fuels.

{021}  The at least one hydroxy-substituted carboxylic acid may be present
in the fluid composition in an amount sufficient to inhibit at least one of rust and
corrosion and/or to improve lubricity. For example, the at least one hydroxy-
substituted carboxylic acid may be present in the composition in an amount ranging
from about 0.05% to about 0.2% by weight, as a further example from about 0.01 to

about 0.5% by weight, relative to the total weight of the compasition.



hardened palm oil, dodecenyl succinic acid and its anhydride, and
decanoic acid. The term "aliphatic" as used herein may be understood to
mean acyclic or cyclic, saturated or unsaturated carbon compounds,
excluding aromatic compounds. [024] Examples of an aliphatic saturated
carboxylic acid include, but are not limited to, linear saturated acids such
as caproic acid, caprylic acid, capric acid, lauric acid, myristic acid,
palmitic acid, stearic acid, arachic acid, cerotic acid, and laccelic acid.
Exariigs of Hipraiteasierabadambsyhetivies vribasylisuacicemay typically
limited to, branched carboxylic acids such as isopentanoic acid,
contaiatHpI R RBIRARRIOMS ARSHYB(RMBIESER: O Relrearymtisnand or a
.acid, 2-methylhexanoic acid, 5- methylhexanoic acid,
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and ricinolic acid. Alicyclic carboxylic acids such as naphthenic acid can
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acid. [026] When poly-carboxylic acids are used, such as di- or
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carbon atoms. Examples

as 3 to 30, and for example from 3 to 2

mipBudacRL SR BALRIdG d FeMhEOdIS AUHSFICHRP SHEERISeMAKeic acid,
tartaric, adipic, glutaric, suberic, azelaic and sebacic acids, and

liri6IEATE Rl CrRESEBRLRS 2bid, 2P EHID SXRN L EIREHROXYNE caprylic acid,
pelargonic acid, capric acid, margaric acid, isostearic acid, arachidic acid, behenic
acid, lignoceric acid, cerotic acid, montanic acid, melissic acid, caproleic acid,
palmitoleic acid, eraidic acid, fatty acid of coconut oil, fatty acid of hardened fish oil,
fatty acid of hardened rapeseed oil, fatty acid of hardened tailow oil, fatty acid of
hardened palm oil, dodecenyl succinic acid and its anhydride, and decanoic acid.
The term “aliphatic” as used herein may be understood to mean acyclic or cyclic,
saturated or unsaturated carbon compounds, excluding aromatic compounds.

[024] Examples of an aliphatic saturated carboxylic acid include, but are not
limited to, linear saturated acids such as caproic acid, caprylic acid, capric acid, lauric
acid, myristic acid, palmitic acid, stearic acid, arachic acid, cerotic acid, and laccelic

acid. Examples of aliphatic saturated carboxylic acids include, but are not limited to,

branched carboxylic acids such as isopentanoic acid, 2-methylpentanoic acid, 2-



acid and tetracarboxylic acids such as 1,2,3,4-butane tetracarboxylic acid.
[027] It is also possible to use hydroxy-substituted dimerized acids. Herein
such compounds may be referred to as dimer and trimer acids. When
used, the dimerized acid may typically contain from about 10 to about 60,
for example from about 20 to about 60 and as a further example from
about 30 to about 60, carbon atoms. Such acids may be prepared by
dimerizing unsaturated acids and typically comprise a mixture of the
MatH R eiFRTGnd AriteeBbetaseic Briddirmethalhexexsicascid, 5-
mixture of 2% by weight monomer, 83% by weight dimer and 15% by
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e other acidséiescribed above, are commercially available or may be
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not limited to, ricinoleic acid, malic acid, tartaric acid, ¢

as;"r(éﬂ?ﬁ(ﬁé%%ﬁ)né’&?r Qé)oﬂécl%cégﬁﬂygg?&%gﬁé%&igg i%&?[be used in

ydroxyhexanoic acid), 2-hydroxycinnamic acl

cHBIEERemirry)RIgRIonic acid. [030] The at least one

hydroxy-substituted carboxylic acid may have a low melting point.

“I\/Icﬂzgm} the: Rbiesrlssre Aty SSHBS e d SaENRXNIGAEIG RY RS 1fnited to,
benzoic acid, phthalic acid, trimellitic acid, and pyromellitic acid.

[026] When poly-carboxylic acids are used, such as di- or tri-carboxylic
acids, they may typically contain 3 to 40 carbon atoms, such as 3 to 30, and for
example from 3 to 24 carbon atoms. Examples inblude, but are not limited to,
dicarboxylic acids such as succinic, malic, tartaric, adipic, glutaric, suberic, azelaic
and sebacic acids, and tricarboxylic acids such as 1,3,5-cyclohexane tricarboxylic
acid and tetracarboxylic acids such as 1,2,3,4-butane tetracarboxylic acid.

{027] It is also possible to use hydroxy-substituted dimerized acids. Herein
such compounds may be referred to as dimer and trimer acids. When used, the
dimerized acid may typically contain from about 10 to about 60, for example from
about 20 to about 60 and as a further example from about 30 to about 60, carbon

atoms. Such acids may be prepared by dimerizing unsaturated acids and typically

comprise a mixture of the monomer, dimer and trimer of the acid. The dimer may



[031] It is believed, without being limited to any particular theory, that a

composition comprising the at least one hydroxy-substituted carboxylic

acid may meet the standards for an oxidation test which measures the

change in the total acid number. An example of an oxidation test is the

MERCON(r) Aluminum Beaker Oxidation Test (ABOT), FMC BJ 10-4,

revision 1, 2003. Using this test a composition comprising the at least one

hydroxy-substituted carboxylic acid may have a change in 7 the total acid
exigh#sen ofikusctad BrinowalgbtSnFhenE RSGBN W waightidimeBaskdi5 % by

Oxidation Test (ABOT) requires a composition to have a change in total
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whiéh may be used include, but are not limited to, ricinoleic acid, malic acid, tartaric
acid, citric acid, 3-(4-hydroxyphenyt)propionic acid, 6-hydroxycaproic acid (6-
hydroxyhexanoic acid), 2-hydroxycinnamic acid, and 3-(2-hydroxyphenyl)propionic
acid.

[030] The at least one hydroxy-substituted carboxylic acid may have a low
mefting point. Moreover, the at least one hydroxy-substituted carboxylic acid may be
a liquid.

[031]  Itis believed, without being limited to any particular theory, that a
composition comprising the at least one hydroxy-substituted carboxylic acid may
meet the standards for an oxidation test which measures the change in the total acid
number. An example of an oxidation test is the MERCON® Aluminum Beaker
Oxidation Test (ABOT), FMC BJ 10-4, revision 1, 2003. Using this test a composition

comprising the at least one hydroxy-substituted carboxylic acid may have a change in



present invention may possess a change in weight that is limited to 3%
before and after wiping. [034] The at least one hydroxy-substituted
carboxylic acid may also be added to at least one additive in the
appropriate proportions thereby providing a multifunctional fuel additive
package. Examples of at least one additive which may 8 be used include,
but are not limited to, dispersants, detergents, antioxidants, carrier fluids,
metal deactivators, dyes, markers, corrosion inhibitors, biocides, antistatic

tleel thiivlescidrageneevoing sgenis aemulditers, dekaveRGrt-igihgluminum Beaker
additives, anti- knock additives, anti-valve-seat recession additives,
OuirfationalcestivAB &b mbysties dropnavesiticrotd fiaveimpraers ifrieisnacid number
modifiers, antiwear agents, antifoam agents, viscosity index improvers,
chiesashandithuedssafiidinellexgemntss rretab ddaCi XN “atid, &rReyisisior\TF
additives. [035] In selecting at least one additive, it is important to ensure
GivHY 189 5%e leidetiatidiivie (3rtobascl(DR, oegtilsly aispewsisition théave a change
_additive package and finished composition, are compatible with the other
indptiemRuUeRkes lesmBuuida S antidbaoyairgfast semiiearstiganipogidon to
performance properties of the composition, such as rust inhibition,
ek SsRmMsIR dtalmsid et Rereliesdan@éved lead compatibility,
needed or desired, as applicable, in the overall finished composition. [036]
For th&33ke oAb Igaehere Mudipryasuibrit dadisaebmafipaciie tigy@lso pass a
as a concentrate for dilution. Such a concentrate forms part of the present

A RRPPENE S pieaIRPELR R SXIHBHPBdeRtS. 6 BYdayRP AR B plgced ina

from 1 to 99% ight of solvent or diluent for the additive, which
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and based on its weight. For example, at the end of the test the lead coupon which
has been submerged in a composition comprising the at least one-hydroxy-
substituted carboxylic acid may not possess corrosion, such as in the form of
deposits on the lead coupon.

1033] Moreover, the weight of the lead coupon may be evaluated by
weighing the lead coupon before and after the test. For an accurate measurement at
the conclusion of the test, the lead coupon should be wiped to remove any corrosive
deposiis before it is weighed. A lead coupon exposed to a composition of the
present invention may possess a change in weight that is limited to 3% before and
after wiping.

[034] The at least one hydroxy-substituted carboxylic acid may atso be
added to at least one additive in the appropriate proportions thereby providing a

muitifunctional fuel additive package. Examples of at least one additive which may



examples of other solvents or diluents include white spirit, kerosene,
alcohols (e.g. 2- ethyl hexanol, isopropanol and isodecanol), high boiling
point aromatic solvents (e.g. toluene and xylene) and cetane improvers
(e.g. 2-ethyl hexylnitrate). Of course, these may be used alone or as
mixtures. 9 [037] In general, the at least one additive may be employed in
minor amounts sufficient to improve the performance characteristics and
properties of the base fluid. The amounts will thus vary in accordance

bavitBestiek! (RSO BEAN AoV IRGREM Shaidrlisties 9bibRbace didxidants, carrier

employed, the viscosity characteristics desired In the finished fluid, the

flgdeyiceenriditonsdor shighbstha dinisheddiviskisnimanieds anddides, antistatic
performance characteristics desired in the finished fluid. [038] It will be
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blending steps may not be crucial. Moreover, such components can be
impepided, inalddomnuireepsrdte Sotutimfiera, dihtaméaAagerds)gdifoam agents,
various embodiments, however, the additive components may be blended
vigeasdydrdeyfimpurssatandiust addisimplifes! thedllageintg opetatideactivators,
reduces the likelihood of blending errors, and takes advantage of the
andRipatipiisiamadsblivssity characteristics afforded by the overall
concentrate. [039] The base fuels used in formulating the fuel
compB3riondasetrsiing wt igrshroscaddiicmdtie imagiaaiisesnsynsdbat the
fuels suitable for use in the operation of spark-ignition internal combustion
selpgiraddifiyeds/ rraralubieinlciably disesraie ivibrofveladmitys: rpckage and
liquid (G'Iél}_éfl;u,e,l, such as gasoline fraction, kerosene fraction and light oil
ﬁ?éﬁ%ﬁ? st ePretsnhiliateaviadBR-RUGIHOMBPREAIS of the composition,

and do not interfere significantly with the performance properties of the composition,
such as rust inhibition, corrosion inhibition, improved lubricity, and improved lead
compatibility, needed or desired, as applicable, in the overal! finished composition.
{036] For the sake of convenience, the at least one additive may be
provided as a concentrate {'or dilution. Such a concentrate forms part of the present
invention and typically comprises from 99 to 1% by weight additive and from 1 to 99%
by weight of solvent or diluent for the additive, which solvent or diluent may be
miscible and/or capable of dissolving in the fuel in which the concentrate may be
used. The solvent or diluent may, of course, be the low sulfur fuel itself. However,
examples of other solvents or diluents include white spirit, kerosene, alcohols (e.g. 2-
ethyl hexanol, isopropanol and isodecanol), high boiling point aromatic solvents (e.g.
toluene and xylene) and cetane improvers (e.g. 2-ethy! hexylnitrate). Of course,

these may be used alone or as mixtures.



contain both hydrocarbons of the gasoline boiling range and fuel-soluble
oxygenated blending agents, such as alcohols, ethers and other suitable
oxygen-containing organic compounds. Suitable oxygenates may include,
for example, methanol, 10 ethanol, isopropanol, t-butanol, mixed C, to C5
alcohols, methyl tertiary butyl ether, tertiary amyl methyl ether, ethyl
tertiary butyl ether, and mixed ethers. Oxygenates, when used, may
normally be present in the base fuel in an amount below about 25% by
volunid7for drayapks i &mecrhmest that pdalittlesranyoy genptepsdnh imiher
overall fuel in the range of about 0.5 to about 5 % by volume. [040]
amacoisdiigamtrious prmbe dimeedpthereasinssiceibtidscandposifierties of the
may be used in the transmission of a vehicle, such as in a torque
bassrditter] [etammantovdl tihs aalydstante iahoxyvithimtithted toasbaxiiie
~acid may be used in a lubricant composition. The lubricant composition
visaa§itychaearteristrraidharpatainid emplaseditearigensichishaahteriatics
lead parts, such as an at least one bushing in the transmission of a
desiIfii g ey Ay b precs PREIE fous forckbichni edinighesTuid i
__embodiments, there is a fuel composition comprising (a) a fuel in a major
IntgprrmhtaaAd® PaTieiEeBRfERATBREEANA IR ErdIBRti® Haished fluid.
hydrﬁgﬁub tituted carboxylic acid in a minor amount. A "major amount"
may [a@indét ¥dbhashrEaHYrehiBRt AR IBFRiHRA 60RRNRMhRAPIoYed can be

t" may be _understood to mean less than 50%. EXAMPLES
PRIl lores it e e Uit AL P e iy ot Biisthiny s

o R B e A A et i B
st&&é‘ ?T?é‘y}r%gp Qér&fbné%qgwgp&cvaer}f \é\ﬁac %gr% E}%h%% sp Xé’gzeki)%[gtezn%gcgigfthe form of
separate so.iutions in a diluent. According to various embodiments, however, the
additive components may be blended in the form of a concentrate, as this simplifies
the blending operations, reduces the likelihood of blending errors, and takes
advantage of the compatibility and solubility characteristics afforded by the overali
concentrate.

[039] The base fuels used in formulating the fuel compositions according to
the present disclosure may include any base fuels suitable for use in the operation of
spark-ignition internal combustion engines, such as leaded or unleaded motor and
aviation gasolines; gas to liquid (GTL) fuel, such as gasoline fraction, kerosene
fraction and light ail fraction; and so-called reformulated gasolines which typically
contain both hydrocarbons of the gasoline boiling range and fuel-soluble oxygenated
blending agents, such as alcohols, ethers and other suitable oxygen-containing

organic compounds. Suitable oxygenates may include, for example, methanol,

10



a typical automatic transmission fluid was charged into the test tube. A
lead coupon 0.81 cm thick by 2.5 cm square was bent into a semi-circle
and inserted into the tube. 11 The tube was placed in an oil bath at 150C
for 14-42 hr. Upon completion of the test the lead coupon was removed
from the fluid and washed with heptane and air dried. The appearance of
the coupon and the end of test fluid was recorded. The coupon was
washed with THE and wiped clean. The post cleaning weight of the
edrnmbn seasorsuwt éduTdmob ndiné deSh floitsalsamidy rest figh thei ang sendesther,
of lead by Inductively Coupled Plasma Atomic Emission Spectroscopy
terizpy. qondratiwh ethernativg terbhey dintytietheonapdainad biteste@xyyenates,
component can be delivered to the finished oil via an additive concentrate.
whethissehdu R0 Hrahstst Biesansiethflidsedveldodeuad qhckltonmgut 25%

results were obtained as show in Tables 1and 2. 12UOQO)NON N omr
byyoling, forexpmmedn an amaunk hat mavidenan exygen content in the overall

fuel in the range of about 0.5 to about 5 % by volume.

[040] According to various embodiments, the transmission fluid composition
may be used in the transmission of a vehicle, such as in a torque converter.

[041] Moreover, the at least one hydroxy-substituted carboxylic acid may be
used in a tubricant composition. The lubricant composition may be used to lubricate
any machinery, including any machinery having lead parts, such as an at least one
bushing in the transmission of a vehicle engine and any gears in a vehicle.

[042] According to various embodiments, there is a fuel composition
comprising (a) a fuel in a major amount; and (b) a fluid composition comprising at
least one hydroxy-substituted carboxylic acid in a minor amount. A “major amount”
may be understood to mean greater than or equal to 50%. A “minor amount” may be
understood to mean less than 50%.

EXAMPLES

Example 1 - Corrosion Test for Lubricants

[043] The component to be tested was weighted to the nearest milligram
and charged into a 25 by 150-mm test tube. Typically the components were tested
such that their concentration in finished lubricant was 0.05 to .2% by weight. 20.0Q of
a typical automatic transmission fluid was charged into the test tube. A lead coupon

0.81 cm thick by 2.5 om square was bent into a semi-circle and inserted into the tube.

11
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The tube was placed in an oil bath at 150°C for 14-42 hr. Upon completion of the
test the lead coupon was removed from the fluid and washed with heptane and air
dried. The appearance of the coupon and the end of test fluid was recorded. The
coupon was washed with THF and wiped clean. The post cleaning weight of the
coupon was recorded. The end of test fluid was analyzed for the presence of lead by
Inductively Coupled Plasma Atomic Emission Spectroscopy (ICP).

[044] As an alternative to charging the component to be tested, the
component can be delivered to the finished oil via an additive concentrate. In this
case 20.0 grams of the finished fluid was used.

{045] The following results were obtained as show in Tables 1 and 2.

12
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[046] Compositions comprising the at least one hydroxy-substituted
carboxylic acid, such as 2-hydroxycinnamic acid, exhibited a clear fluid, fittle to no
sediment, and exhibited an acceptable weight loss of the lead coupon at the end of
the corrosion test.

Example 2 - MERCON Aluminum Beaker Oxidation Test (ABOT), FMC BJ 10-4,
revision 1, -2003

[0471 A 300 hr ABOT test was run according to the specified procedures at
150°C on finished automatic transmission fluids containing various carboxylic acids.
The lead coupons were removed after 100 hours. The results are summarized in

the table below:

Fluid 1
Acid 100 hour weight loss 300 hour delta TAN
None 0.17% 0.98
Caprylic 6.95% -0.11
Hydroxyphenyl- 0.18% 0.58
propionic
Hydroxystearic 4.95% 0.49
Fluid 2
Acid 100 hour weight loss
None 2.4%
0.19% Cinnamic 4.2%
0.1% Hydroxycinnamic 0.2%
0.19% Hydroxycinnamic 0.9%

{048} Compositions comprising the at least one hydroxy-substituted

carboxylic acid, such as hydroxyphenylpropionic acid exhibited an acceptable

15



Vomou=i"_00 cEm.-o=00Ncx acliQ ESLLcowEE'OCI-

UO'O a 0 mO WW _i0. (/) 14 [046] Compositions comprising the at least

one hydroxy-substituted carboxylic acid, such as 2-hydroxycinnamic acid,
exhibited a clear fluid, little to no sediment, and exhibited an acceptable

weight loss of the lead coupon at the end of the corrosion test. Example 2

- MERCON Aluminum Beaker Oxidation Test (ABOT), FMC BJ 10-4,

revision 1, -2003 [047] A 300 hr ABOT test was run according to the
spetiiedpotediesdcutsiss arefiaihed auomaticdeansbission fitlidss of the lead
containing various carboxylic acids. The lead coupons were removed
afterci@Pomours. The results are summarized in the table below: Fluid 1

Acid 100 hour weight loss 300 hour delta TAN None 0.17% 0.98 Caprylic

6.95% -0.[K14 9y dfshgsrembbdireetstob hpropiention will be apparent to those skilled

in the art from consideration of the specification and practice of the invention
disclosed herein. It is intended that the specification and examples be considered
as exemplary only, with a frue scope and spirit of the invention being indicated by

the following claims.
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Hydroxystearic 4.95% 0.49 Fluid 2 Acid 100 hour weight loss None 2.4%
0.19% Cinnamic 4.2% 0.1% Hydroxycinnamic 0.2% 0.19%
Hydroxycinnamic 0.9% [048] Compositions comprising the at least one
hydroxy-substituted carboxylic acid, such as hydroxyphenylpropionic acid
exhibited an acceptable 15 change in total acid number (delta TAN) and
CLAMSacceptable weight loss of the lead coupon. [049] Other embodiments

fihe i i ill b rent to those, skilled in the art f
cohsiderahiol ORISR MRS Lot T e Ao A A0 1Varoxy-

subshRIRR. Itdaipespred halthe seeediratiphhandiexargriep becepsritaedof  3-(4-
as exemplary only, with a true scope and spirit of the invention being

hydringiphenybprepiofitondity Ganydroxy@ipron saci, Rthygsongsiondnng acid, and

3. 2n§omlposiglgn comprising at least one hydroxy substituted carboxylic acid

( é(@c%& SV, %ﬁ"b NSalat sting of 3-(4- hydroxyphenyl)propionic acid,

6-hydroxycaproic acid, 2-hydroxycinnamic acid, and
3-(2-hydroxyphenyl)propionic acid. 2. The transmission fluid composition
acgordind te Grairsisseey didichsofmpevtianp esicaidivgntgriSéain flligvherein the

fluid Sc%%:;%%gi %)rqn ctgnei];?rrigg EOHSES"Q&@&%Ht?JB%%'?he group consisting of automatic

transmission fluids, continuous variable transmission fiuids, manual transmission

fluids, and fluids used in dual clutch fransmissions.

3. The transmission fluid composition according to Claim 1, wherein the at
least one hydroxy-substituted carboxylic acid is present in the composition in an

amount effective to inhibit rust.

4. The transmission fluid composition according to Claim 1, wherein the at
least one hydroxy-substituted carboxylic acid is present in the composition in an

amount effective o inhibit corrosion.

5. The transmission fiuid composition according to Claim 1, wherein the at
least one hydroxy-substituted carboxylic acid is present in the composition in an

amount effective to improve lead compatibility.

6. The transmission fiuid composition according to Claim 1, wherein the at
least one hydroxy-substituted carboxylic acid is present in the composition in an

amount ranging from 0.05% to 0.2% by weight relative to the total weight of the

compaosition.

17



transmission fluids, continuous variable transmission fluids, manual

transmission fluids, and fluids used in dual clutch transmissions. 3. The

transmission fluid composition according to Claim 1, wherein the at least

one hydroxy-substituted carboxylic acid is present in the compaosition in an

amount effective to inhibit rust. 4. The transmission fluid composition

acgordingrigeGlaigrhiseidergind e aptrass PRI i B dvherein the at

carboxylic acid is present in the composition in an amount effective to
leasinbrist agthesipsubsTihediacamissigic fhidicmpasitan rcepedipgni@édaion in an

1, wherein the at least one hydroxy-substituted carboxylic acid is present
amoimtheaegmpoBition M0 ®e emdubteftactiveidbtinmgletive | éadieortytatilvilidigH. of the

The transmission fluid composition according to Claim 1, wherein the at
comfasitione hydroxy-substituted carboxylic acid is present in the composition

in an amount ranging from 0.05% to 0.2% by weight relative to the total

weight of the composition. 17 7. The transmission fluid composition

according to Claim 6, wherein the at least one hydroxy-substituted

cafboxylid 86id rapseyesion thdidopositsiion aaceanding: ritnggifon, further

0.01% to 0.5% by weight relative to the total weight of the composition. 8.
comppriginghd nirasbRIRiaddivsosrisrtadchirmmdhe arakp conrpiglig of dispersants,

comprising at least one additive selected from the group consisting of ,
detefpentss AEOXRAE o RAITISR BN Bl rHepatidlore fiefe AR ERSES, COMosion
. ..dyes, markers, corrosion inhibitors, biocides, antistatic additives,.
:nhlbdt?{/y

§:rBINGSISS RRiRtatigAddLRSs diaRAsducing agenis Kefmyisifiers, dehazers,

. anti-knqck additives, anti-valye-seat recession additives, lubricity, . .
anti-icing agalélves, anti-knock atygltlves, ang—va ve-sea% recess?on gddltlves, lubricity

additives, combustion improvers, cold flow improvers, friction modifiers, antiwear
agents, antifoam agents, viscosity index improvers, antirust additives, seal swell

agents, metal deactivators, and air expulsion additives.

9. A vehicle comprising a transmission, the transmission including the

transmission fluid composition according to Claim 1.

10. A lubricant composition comprising at least one hydroxy-substituted
carboxylic acid selected from the group consisting of hydroxycinnamic acid, 3-(4-
hydroxyphenyl)ypropionic acid, 6-hydroxycaproic acid, 2-hydroxycinnamic acid, and 3-

(2-hydroxyphenyhpropionic acid.

11. A vehicle comprising at least one lead part and a lubricant composition

according to Claim 10.
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additives, combustion improvers, cold flow improvers, friction modifiers,
antiwear agents, antifoam agents, viscosity index improvers, antirust
additives, seal swell agents, metal deactivators, and air expulsion
additives. 9. A vehicle comprising a transmission, the transmission
including the transmission fluid composition according to Claim 1. 10. A

ludAcant oMfibeRioFCERpRSRngtalgagbidie BFdfolREGBiRAUNEN the lubricant

comseERRY e asiding esie/dfwruthe group consisting of hydroxycinnamic
acid, 3-(4- hydroxyphenyl)propionic acid, 6-hydroxycaproic acid,
2-hydroxycinnamic acid, and 3- (2-hydroxyphenyl)propionic acid. 11. A
vehicle comprising at least one lead part and a lubricant composition

acr\:g_rding_\tﬂJ I&%ﬁ%‘:"}‘%&%"%ﬁgﬁéﬁ comprising at least one gear

lubricated wit ricant co n according to Claim 10. 13. A fuel
composition comprising: (A) @ major amount of a fuel ; and (B) a minor
amount dffa AultEoapitideicaiysisiagdat least one hydroxy-substituted

carboxylic_acid selected from the groyp .consisting of hydroxycinnamjc

cid, 3 (AR R BRE AN cadlich FORRYLRR SR HEIE0 at least one
hydrEygeaystiniaic agiskanid 3-8y deapeenyhpiopians agidubd. Toesisting of

fuel compasition according, to Claim 1, wherein the at least gne . _
th"%&?WEﬂBsﬁﬁﬁe&éﬁfB& (Y8 8’1¥Q9E¢§%’Hf‘fﬁ REGoRPYLIRENGARIAIC acid, 2-

hydragyeiiagifecibie tarmproxeldberiphdhyil peopiehroam@sition according
to Claim 13, further comprising at least one additive selected from the
group consisting of dispersants, detergents,

14.  The fuel composition according to Claim 1, wherein the at least one
hydroxy-substituted carboxylic acid is present in the composition in an amount

effective to improve lubricity.

15.  The fuel composition according to Claim 13, further comprising at least
one additive selected from the group consisting of dispersants, detergents,
antioxidants, carrier fluids, metal deactivators, dyes, markers, corrosion inhibitors,
biocides, antistatic additives, drag-reducing agents, demulsifiers, dehazers, anti-icing
additives, anti-knock additives, anti-valve-seat recession édditives, iubricity additives,
combustion improvers, cold flow improvers, friction modifiers, antiwear agents,
antifoam agents, viscosity index improvers, antirust additives, seal swell agents,

metal deactivators, and air expuision additives.

16.  The fuel composition according to Claim 13, wherein the fuel

composition is motor vehicle fuel.
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antioxidants, carrier fluids, metal deactivators, dyes, markers, corrosion
inhibitors, biocides, antistatic additives, drag-reducing agents,
demulsifiers, dehazers, anti-icing additives, anti-knock additives,
anti-valve-seat recession additives, lubricity additives, combustion
improvers, cold flow improvers, friction modifiers, antiwear ggents,

anfifoam Ha@nfyeliSQmRgsiiasy RAEREYRES, BnirRifhdlin wbesen e fuel

compPEaibn il seagtixators, and air expulsion additives. 16. The fuel
composition according to Claim 13, wherein the fuel composition is motor

vehicle fuel. 19 17. The fuel composition according to Claim 13, wherein
the fuel composition is aviation fuel. 18. A method for inhibiting, corrosion

of Wachine B eBIRRTom Y PIIIRANGRBORRR1RH AP SRS COPRpRIHIa Providing fo

macﬁ@n@r@f'@iﬁgiétd@ﬁﬁéWQ&W@W@H@ﬁs@%ﬁ@ﬂi&@r@@%fé@&ﬁéﬂ@df@éﬁ’boxyﬁc
_the group consisting of hydroxycinnamic acid, 3-(4- hydroxyphenyl)prop
acid ioﬁé%@%q 6-HpMoxy e prafeWRid oMby cithafydtesyciangraic  acid,  3-(4-

hydré%yHERYPRISAR GRIENE-Rfifo i N8I ISER DR FaraiNgih &hainatR, and 3-

wherein the fluid composition is provided to an engine. 20. The method
(2-hygreothRg Ry EGRI TS BRKYein the fluid composition is provided in a

transmission. 21. A method for inhibiting rust of machinery, comprising

providing to machinery a fluid composition comprising at least one

hyqlg?xy'%tﬁﬁ’éﬁ%@&@@fﬂﬁw qisl @qmeﬁs‘rméasiﬁrw floreisdpgp8sition is
_gi/droxycmnamlc acid, 3-(4- hydroxyphenyl)propionic acid,
provisled dpoR) &IBI8-acid, 2-hydroxycinnamic acid, and 3-
(2-hydroxyphenyl)propionic acid.
20. The method according to Claim 18, wherein the fiuid composition is

provided in a transmission.

21. A method for inhibiting rust of machinery, comprising providing to
machinery a fluid composition comprising at least one hydroxy-substituted carboxylic
acid selected from the group consisting of hydroxycinnamic acid, 3-(4-
hydroxyphenyl)propionic acid, 6-hydroxycaproic acid, 2-hydroxycinnamic acid, and 3-
(2-hydroxyphenyl}propionic acid.

22.  The method according to Claim 21, wherein the fluid composition is

provided to an engine.

23. The method according to Claim 21, wherein the fiuid composition is

provided in a transmission.

20



22. The method according to Claim 21, wherein the fluid composition is
provided to an engine. 23. The method according to Claim 21, wherein the
fluid composition is provided in a transmission. 20 24. A lubricating oil
composition comprising: a major amount of an oil; and a minor amount of
a composition comprising at least one hydroxy- substituted carboxylic acid

sefébted AdHPTIREHE R EOMPSFHiPBIRERIinamic acid,

3-(4-hydrxaRehBIRRIg N 2%idaRghydroxycaproic acid,
2-hydroxycinnamic acid, and 3-(?-hydroxyphenyl)pr_opionic acid. 25. An
antirust cAnIBSEFMAADrRfing SOBRSSEIRE hyareRysiidsatukeast one hydroxy-

subsTRIRVAS BEIE, fe!8tiad SEARRE FEAYRIRD ’@'éﬂﬂg RS EINAZIR Sy cinnamic
_acid, 3-(4- hydroxyphenyl)propionic acid, 6-hydroxycaproic acid, _ _
acid 2 JriAioxgiamvaie b ARIDRIRGIS- F2ithy SrbxgEREYSAY B At acddh e ORYCinnamic

acid ?Qﬁaojrpﬂﬁ%@ggﬁﬂgﬁg?&gmgﬂg%ﬁ least one hydroxy- substituted

carboxylic dacid sélected from the group consisting of hydroxycinnamic

acid, 3-(4-hydroxyphenyl)propionic acid, 6-hydroxycaproic acid, 2-
hydroxycinnamic acid, and 3-(2-hydroxyphenyl)propionic acid. 27. An _
addRive cdRcantiate copPRRMINT c6RTPRERD Tt Ak Jde86hORPditygroxy-substituted

carbBRPRUHEH CuRRECRG ﬁ?éedfﬁ%%r%ﬁgi%ﬁ@?&f_%r}%ﬁ?&mamic acid, 3~(4-
hydroxycinnamic acid, 3-(4-hydroxyphenyl)propionic acid,
hydrgxypiesxyirisrirriercid. 1 ausitpxiriamiaie aeld; araydroxycinnamic acid, and 3-

(Z-hﬁd@ﬂM&Wﬁ&%ﬁme@%@Bic acid. 28. The additive concentrate

composition according to Claim 27, further comprising at least one
additive selected from the group consisting of dispersants,

26. An anticorrosion composition comprising at ieast one hydroxy-
substituted carboxylic acid selected from the group consisting of hydroxycinnamic
acid, 3-(4-hydroxyphenyl)propionic  acid,  6-hydroxycaproic  acid, 2-
hydroxycinnamic acid, and 3-(2-hydroxyphenyl)propionic acid.

27.  An additive concentrate composition comprising at least one hydroxy-
substituted carboxylic acid selected from the group consisting of hydroxycinnamic
acid, 3-(4-hydroxyphenyl)propionic acid, 6-hydroxycaproic acid, 2-hydroxycinnamic
acid, and 3-(2-hydroxyphenyl)propionic acid.

28. The additive concentrate composition according to Claim 27, further
comprising at least one additive selected from the group consisting of dispersants,
detergents, antioxidants, carrier fluids, metal deactivators, dyes, markers, corrosion

inhibitors, biocides, antistatic additives, drag-reducing agents, demulsifiers, dehazers,
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detergents, antioxidants, carrier fluids, metal deactivators, dyes, markers,
corrosion inhibitors, biocides, antistatic additives, drag-reducing agents,
demulsifiers, dehazers, 21 anti-icing additives, anti-knock additives,
anti-valve-seat recession additives, lubricity additives, combustion
improvers, cold flow improvers, friction modifiers, antiwear agents,
anti-RiNioadaitigesaitiscesty mitEKawrant vaRatisest addibmsen sefdiswad| lubricity
agents, metal deactivators, and air expulsion additives 29. A composition
additresspristnghatteastionadushgxyaid biitimtachsarberylifricic selegifstdroantiwear
the group consisting of hydroxycinnamic acid, 3-(4-
agertiydramiifdzenydpeviio nidsacisinb -invidno Xysarmrede s cish tRtstd sakiitimsansieal swell
acid, and 3- (2-hydroxyphenyl)propionic acid, wherein the composition
agenteaethedsacilatissoaad aixakqtidsiteshdaitasesging a change in total
acid number. 30. The composition of Claim 29, wherein the change in total
acid number is less than or equal to 5. 31. The composition of Claim 29,
wherein the change in total acid number is less than 3.25. 32. The
coRfhositdreolMplasiian sempdsing et Haagk aneotaydrcdysuhstitutedesarboxylic
than 2.0. 33. A vehicle comprising the composition according to Claim 29.
acid 3sselgctastoniid trdhemigsrst coramsiiinahetfonipisshiosiapesniingaeid,  3-(4-
Claim 29. 22 COMPOSITIONS COMPRISING AT LEAST ONE
hydrppyplren xR RsH AOE I5-Gydiexysan ric/Acit RBgHrxremoanTiFgcid, and 3-
DISCLOSURE
(2-hydroxyphenyljpropionic acid, wherein the composition meets the standards for an

oxidation test measuring a change in total acid number.

30. The composition of Claim 29, wherein the change in total acid number is

less than or equal to 5.

31.  The composition of Claim 29, wherein the change in tofal acid number is

less than 3.25.

32.  The composition of Claim 29, wherein the change in total acid number is

less than 2.0.
33. A vehicle comprising the composition according to Claim 29.

34. An automatic transmission comprising the composition according to

Claim 29.
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There is provided a fluid composition including at least one hydroxy-
substituted carboxylic acid. Also provided are methods of inhibiting at
least one of corrosion and rust and of improving at least one of lubricity
and lead compatibility. Also provided are lubricating, fuel, anticorrosion,
antirust, and additive concentration compositions. 23

COMPOSITIONS COMPRISING AT LEAST ONE HYDROXY-SUBSTITUED
CARBOXYLIC ACID

ABSTRACT OF THE DISCLOSURE

There is provided a fluid composition including at least one hydroxy-
substituted carboxylic acid. Also provided are methods of inhibiting at least one of
corrosion and rust and of improving at least one of lubricity and lead compatibility.

Also provided are lubricating, fuel, anticorrosion, antirust, and additive concentration

compositions.
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