
EP 0 289 522 B1 Description This invention relates to lubricants containing
water tolerance fix compounds. More specifically it relates to a method of
improving the water tolerance properties of a functional fluid and to
functional fluids having con- 5   taminant water therein, which water is
fixed by incorporating into the fluid a water tolerance fix in the form of
a nitrogen-containing phosphorus-free carboxylic acid derivative compound.
Water compatibility is a highly significant property of functional fluids
and lubricants. The significance of this property is most important under
severe conditions such as when the functional fluids and lubricants come
into contact with water under extreme pressure and temperature conditions.
In the absence of acceptable water 10 tolerance properties, such functional
fluids and lubricants will have its lubricating and/or power transmission
properties substantially reduced. Accordingly, many manufacturers of
equipment requiring the use of functional fluids and lubricants require
that such fluids and lubricants contain certain water tolerance properties.
For example, manufacturers of agricultural tractor machinery have specific
requirements with respect to the tractor fluids used In connection with the
machinery; and, such requirements include specific water tolerance proper-
15 ties which the manufacturer believes to be necessary for the equipment
to operate successfully under severe conditions. In addition, the clarity
of such functional fluid often impacts greatly on the fluid's
marketability. A fluid that is turbid or becomes turbid after a short
period of use and exposure to contaminate water, is often un acceptable to
consumers regardless of the performance characteristics of the fluid. 20
U.S. Patent 4,579,672 discloses functional fluids and lubricants having
improved water tolerance proper- ties. The compositions are comprised of
major amounts of a synthetic or mineral oil of lubricating viscosity with
minor amounts of oil soluble alkoxypolyethyleneoxy acid phosphite ester
compounds dispersed therein as the water tolerance improving compounds.
This patent discusses a number of related patents at columns 1 and 2. U.S.
Patents 4,435,297; 4,368,133; 4,329,249; 4,448:703; and 4,447,348 relate to
nitrogen-containing 25 phosphorus-free carboxylic acid derivatives. These
derivatives are in general made by the reaction of an acylat- Ing agent
with an alkanol tertiary monoamine. The derivatives desribed are indicated
as being useful in incor- porating oil-soluble, water-insoluble functional
additives, such as metal salts of acid phosphate and thiophosphate
hydrocarbyl esters, into water-based functional fluids such as water-based
hydraulic fluids. U.S. Patent 3,219,656 discloses oil-soluble
nitrogen-containing compositions which are indicated as being 30 useful
dispersing agents in connection with various lubricants such as crankcase
oils, gears, and power trans- mitting units. U.S. Patent 4,401,581
discloses lubricating oil dispersants. The dispersants are made by reacting
(a) alkenyl succinic anhydride, (b) an alcohol, (c) a hydroxy-substituted
amine, (d) polyoxyalkyleneamine, and (e) an alkenyl succinimide. 35
U.S. Patent 4,225,447 discloses emulsifiable concentrates which are used
forwater-in-oil fire resistant hyd- raulic fluids. The concentrate is
comprised of a lubricant and a polyalkenylsuccinic acid or anhydride of a
salt. U. S. Patent 3, 324, 033 discloses oil-soluble lubricating oils
having ashless dispersants present therein wherein the ashless dispersants
are the reaction productof an alkenyl succinic anhydride and a
dethanolamine. U.S. Patent 4,522,736 discloses compounds which are formed
by a reaction involving alkenyisuccinic 40 anhydrides and aminoalcohols and
aromatic secondary amines. The patent also discloses lubricating compo-
sitions which contains such reaction products. U.S. Patent 4,256,595
discloses diesel crankcase lubricant compositions. The compositions include
a base oil having therein a 5-amino-triazole-succinic anhydride reaction
product. The reaction product is formed by reacting a hydrocarbyl succinic
anhydride (in which the hydrocarbyl radical has from 12 to 30 carbon atoms)
45  with 5-amino-triazole. Japanese Patent Disclosure (Kokai) No. 56-131695
discloses an Anticorrosive Boling-Point Lowering Pre- 



ventative Agent containing Boron compounds obtained by dehydrogenation
condensation under heating of boric acid with compounds having an amino
group and a hydroxyl group. The present Inventor has discovered that
improved functional fluids and lubricating compositions can be so obtained
by combining major amounts of an oil of lubricating viscosity with a minor
amount of a water tolerance improving composition. In this respect, the
present invention relates to the same general concept which is being
carried out in the patents discussed above. However, the compounds which
the present inventor utilizes as the water tolerance fix are structurally
different from and chemically distinct from the compounds referred to in
the above-discussed patents. The compounds perse utilized by the present
inventorto improve the water toler- 55 ance fix properties of the
composition are not themselves novel (see U.S. Patent 4,435,297). U.S.
Patent 4,225,447 to Law et al appears to disclose the reaction product of a
hydrocarbon substituted succinic anhydride with an N,N-dialkylalkanolamine
used as a water tolerance fix in water-in-oil emulsions con- taining 10-60%
water. 2    EP 0 289 522 B1 The present invention is not an aqueous system
or even an oil-in-water emulsion, but rather an oil compo- sition which
contains 5% or less of water as a contaminant in the oil composition.
Accordingly, In this respect. the present Invention is basically different
from either the 297 or '447 patents above. U.S. Patent 4,401,581 to Burrows
et al disclosed high molecular weight alkenyl succinic derivatives as 5
effective dispersants in lubricating oils (column 1, lines 8-9).
Hydrocarbyl substituents specifically disclosed include polylsobutenyl
groups (column 2, lines 25-27). The patent also discloses alkanol amines
such as dieth- anol amine and THAM (see column 2, lines 46-59). US Patent
No.4489 194 discloses interalia aminoalcohol derivatives of
hydrocarbyl-substiuted carboxylic acid acylating agents and Indicates that
these derivatives are useful as additives for lubricants in which they 10
function as detergent/dispersants. WO 87/05046 (relevant to the present
invention only insofar as Art 54 (3) EPC is concerned) discloses a
multipurpose functional fluid comprising four essential components in
addition to a major amount of a hydrocar- bon oil. These components are: a
calcium salt; a zinc dithiophosphate extreme pressure/antiwear agent a
borated epoxide; and a carboxylic solubilizer in the form of a reaction
product of an acylating agent and a tertiary 15  alkanol monoamine. In
accordance with one aspect the invention provides a method of improving the
water tolerance properties of a functional fluid comprising an oil of
lubricating viscosity and having therein 0.1 to 5 parts by weight of water
per 100 parts by weight of oil, comprising the steps of: adding a water
tolerance fix in an amount of 0.1 to 5 parts by weight based on 100 parts
by weight of the 20 oil, the watertolerance fix being in the form of a
nitrogen-containing, phosphorus-free carboxylic acid derivative compound
represented by formula (I) and/or (II) [err] wherein n is 0 or 1; R Is a
polyisobutenyl moiety containing 50 to 400 carbon atoms, [err] is an
alkylene moiety containing 1 to 4 carbon atoms; and R2 and R3 are
independently alkyl moieties containing 1 to 4 carbon atoms; 40  and
allowing the water tolerance fix to disperse in the oil so as to fix the
water and thereby improve the water tolerance properties of the fluid. In
another aspect, the invention provides a functional fluid composition
comprising: a major amount of an oil of lubricating viscosity; and 



45       an amount in the range of from 0.1 to 5 parts by weight based on
100 parts by weight of the oil, the amount being effective to improve the
water tolerance properties of the composition, of a nitrogen-containing,
phos- phorus-free carboxylic acid derivative compound represented by
formula (I) and/or (II): 50 55 3    EP 0289522B1 [err] 15 wherein n is 0 or
1; R is a polyisobutenyl moiety containing 50 to 400 carbon atoms, [err] is
an alkylene moiety containing 1 to 4 carbon atoms, and [err] and [err] are
independently alkyl moieties containing 1 to 4 carbon atoms, and wherein
the composition contains 0.1 to 5 parts by weight of water per 100 parts by
weight of oil. Various preferred features and embodiments of the invention
are described below. 20     In accordance with the invention, the
functional fluid contains an oil of lubricating viscosity which may be a
synthetic but is preferably a mineral oil. The water tolerance fix compound
within the oil is a nitrogen-con- taining phosphorous-free carboxylic acid
derivative compound. This compound is present in the oil in an amount of
from about 0.1 parts by weight to about 5 parts by weight more preferably
0.1 to 0.5 parts by weight based on 100 parts by weight of the oil.
Further, the compositions generally contain less than 5 parts by weight of
25  water per 100 parts by weight of oil as a contaminant. The present
invention serves to provide improved water tolerance properties to various
functional fluids and lubricating compositions contaminated with small
amounts of water. An advantage of this invention is that the water fix
compound can be included within an oil of lubricating viscosity in
relatively small amounts at a relatively low cost 30      Another advantage
of the invention is that it provides improved filterability to a functional
fluid where water contamination occurs by reducing filter clog. A feature
of this invention is that it provides improved water compatibility to
functional fluids and lubricating compositions which are subjected to
severe operational conditions. Another feature of the present invention is
that the functional fluids and lubricating compositions of the 35
invention with the waterfix compound therein meet various agricultural
machinery manufactures' specifications with respect to water tolerance
properties. Yet another feature of the present invention is that it
provides a composition having a relatively high degree of clarity which can
be maintained with contaminant water under severe operational conditions.
Still anotherfeature of the invention is that it acts as a boiling point
lowering preventative agent where water 40  contamination occurs. The
invention includes a composition with improved water tolerance properties
which may be used as a functional fluid or lubricating composition. The
invention also includes a means for improving the clarity of func- tonal
fluids and lubricating compositions by including therein small
amountsofawatertolerance fix compound. The composition comprises a major
amount of a synthetic or mineral oil of lubricating viscosity and a minor
45  amount effective to improve the water tolerance properties of the
composition of a nitrogen-containing phos- phorus-free carboxylic acid
derivative compound. This compound is the water fixing compound and is
present within the oil in an amount of about 0.1 parts by weight to about
5.0 parts by weight per 100 parts by weight of the oil more preferably 0.1
to about 0.5 parts by weight with about 0.25 parts by wt. being
particularly preferred. The water fixing compound can be represented by the
general structural formulae (I) and/or (11) 



50 55 4    EP 0 289 522 B1 [err] 15  wherein n is 1 or O; R is a
hydrocarbyl group which is preferably a polyisobutenyl group containing
about 50 to 400 carbon atoms; and [err] Is an alkylene containing 1 to 4
carbons and is preferably ethylene. R2 and [err] are each independently
alkyl moleties containing 1 to 4 carbons and are each preferably ethyl
moieties. A state of equilibrium generally exists between (I) and II To
insure charge balancing, when n of (I) is zero a positively charged ion
such as hydrogen will attach to the oxygen. The composition contains 0.1 to
5 parts by weight of 20  water as a contaminant of the composition per 100
parts by weight of ol. The nitrogen-containing phosphorus-free
carboxylicacid derivatives of formulae (I) and/or(II) may be made by the
reaction of (A) at least one carboxylic acid acylating agent with (B) at
least one alkanol tertiary amine, said acylating agent having at least one
hydrocarbyl-based substituent of about 50 to about 400 carbon atoms and
said alkanol amine (B) having one hydroxyl group and a total of up to about
12 carbon atoms. 25      The individual reactants (A) and (B) and the
reaction of (A) with (B) will now be discussed in detail by way of
non-limiting example. U.S. Patent 4 435 297 discloses examples of reactants
(A) and (B), the reaction be- tween (A) and (B) and the resulting reaction
product. THE CARBOXYLIC ACID ACYLATING AGENT, (A) 30 The acylating agents
used in making the derivaties of the present invention are well known to
those skilled in the art and have been found to be useful as additives for
lubricants and fuels and as intermediates for prep- aring the same. See,
for example, the following U.S. Patents which disclose the preparation of
carboxylic acid acylating agents: 3,219,666; 3,272,746; 3,381,102;
3,254,025; 3,278,550; 3,288,714; 3,271,310; 3,373,111; 35  3,346,354;
3,272,743; 3,374,174; 3,307,928; and 3,394,179. Generally, these carboxylic
acid acylating agents are prepared by reacting an olefin polymer
orchlorinated analog thereof with an unsaturated carboxylic acid or
derivative thereof such as acrylic acid, fumaric acid, maleic anhydride and
the like. Typically, these acylating agents are polycarboxylic acylating
agents such as the succinic acid acylating agents derived from maleic acid,
its isomers, anhydride and chloro and bromo deri- 40 vatives. A
dicarboxylic acid in the form of a succinic acid derivative is the
preferred acylating agent (A). These acylating agents have at least one
hydrocarbyl-based substituent of about 50 to about 400 carbon atoms.
Generally, this substituent has a maximum average of about 300, and often
about 200 carbon atoms. As used herein, the term "hydrocarbon-based, "
hydrocarbon-based substituent" and the like denotes the sub- stituent
having a carbon atom directly attached to the remainder of the molecule
(i.e., the carboxylic acylating 45 portion) and having predominantly
hydrocarbyl character within the context of this invention. A
polyisobutenyl substituent is the preferred substituent on the acylating
agent. Accordingly, a polylsobutenyl substituted succinic acid in the
preferred reactant (A). Examples of substituents which might be useful in
connection with the present invention include the fol- lowing: so     (1)
hydrocarbon substituents, that is, aliphatic (e.g., alkyl or alkenyl),
alicyclic (e.g., cycloalkyl, cycloalkenyl) substituents, aromatic,
aliphatic and alicyclio-substituted aromatic nuclei and the like as well as
cyclic sub- stituents wherein the ring is completed through another portion
of the molecule (that is, for example, any two indicated substituents may
together form an alicyclic radical); 



(2) substituted hydrocarbon substituents, that is, those substituents
containing nonhydrocarbon radicals 55      which, in the context of this
invention, do not alter the predominantly hydrocarbon substituent; those
skilled in the art will be aware of such radicals (e.g., halo (especially
chloro and fluoro), hydroxy, alkoxy, mercapto, alkylmercapto, nitro,
nitroso, sulfonyl sulfoxy, etc.); (3) hetero substituents, that is,
substituents which will, while having predominantly hydrocarbyl character 5
EP 0 289522 B1 within the context of this invention, contain other than
carbon presentin a ring or chain otherwise composed of carbon atoms.
Suitable heteroatoms will be apparent to those of skill in the art and
include, for example, sulfur, oxygen, nitrogen and such substituents as,
e.g., pyridyl, furanyl, thiophenyl, imidazolyl, etc., are exemplary of
these hetero substituents. 5      In general, no more than about three
radicals or heteroatoms and preferably no more than one, will be pre- sent
for each ten carbon atoms in the hydrocarbon-based substituents. Typically,
there will be no such radicals or heteroatoms in the hydrocarbon-based
substituent and it will, therefore, be purely hydrocarbon. In general, the
hydrocarbon-based substituents of at least about 50 carbon atoms present in
the acylating agents used in this invention are free from acetylenic
unsaturation; ethylenic unsaturation, when present will 10  generally be
such that there is not more than one ethylenic linkage present for every
ten carbon-to-carbon bonds in the substituent. The substituents may be
completely saturated or contain ethylenic unsaturation. As noted above, the
hydrocarbon-based substituents present in the acylating agents of this
invention are derived from olefin polymers or chlorinated analogs thereof.
The olefin monomers from which the olefin polym- ers are derived are
polymerizable olefins and monomers characterized by having one or more
ethylenc unsatu- 15  rated group. They can be monoolefinic monomers such as
ethylene, propylene, butene-1, isobutene and octene-1 or polyolefinic
monomers (usually di-olefinic monomers such as butadiene-1,3 and isoprene).
Usually these monomers are terminal olefins, that is, olefins characterized
by the presence of the group [err] However, certain internal olefins can
also service as monomers (these are sometimes referred to as medial
olefins). When such olefin monomers are used, they normally are employed in
combination with terminal olefins 25  to produce olefin polymers which are
interpolymers. Although the hydrocarbyl-based substituents may also include
aromatic groups (especially phenyl groups and lower alkyl and/or
loweralkoxy-substituted phenyl group such as para(tertiary butyl)phenyl
groups) and alicyclic groups such as would be obtained from polymerizable
cyclic olefine oralicyclic-substituted polymerizable cyclic olefins. The
olefin polymers are usually free from such groups. Nevertheless, olefin
polymers derived from such interpolymers of both 1,3-dienes and styrenes
such 30  as butadiene-1 ,3 and styrene or para(tertiary butyl)styrene are
exceptions to this general rule. Generally the olefin polymers are homo- or
interpolymers of terminal hydrocarbyl olefins of about 2 to about 16 carbon
atoms. A more typical class of olefin polymers is selected from that group
consisting of homo- and interpolymers of terminal olefins to two to six
carbon atoms, especially those of two to four carbon atoms. Specific
examples of terminal and medial olefin monomers which can be used to
prepare the olefin polym- 35  ers from which the hydrocarbon-based
substituents in the acylating agents used in this invention are ethylene,
propylene, butene-1, butene-2, isobutene, pentene-1, hexene-1, heptene-1,
octene-1, nonene-1, decene-1, pentene-2, propylene tetramer, dilsobutylene,
isobutylane trimer, butadiene-1,2, butadiens-1,3, pentadiene- 1,2,
pentadiene-1,3, isoprene, hexadiene-1,5, 2-chlorobutadiene-1,3,
2-methylheptene-1, 3-cyclohexylbutene- 1, 3,3-dimethylpentene-1,
styrenedivinylbenzene, vinylacetate allyl alcohol, 1-methylvinylacetate,
acrylonitrile, 40 ethylacrylate, ethylvinyletherand methylyenylketone. Of
these, the purely hydrocarbyl monomers are more typi- 



cal and the terminal olefin monomers are especially typical. Often the
olefin polymers are poly(isobutene)s. As indicated above, polyisobutenyl
substituents are pref- erably in connection with the present invention.
These polysiobutenyl polymers may be obtained by polymeri- zation of a C4
refinery stream having a butene content of about 35 to about 75 percent by
weight and an 45  isobutene content of about 30 to about 60 percent by
weight in the presence of a Lewis acid catalyst such as aluminum chloride
or boron trifluoride. These poly(isobutane)s contain predominantly (that
is, greater than 80% of the total repeat units) isobutene repeat units of
the configuration CH 55
[err] Typically, the hydrocarbyl-based substituent in the carboxylic acid
acylating agent as used in the present 6    EP 0 289 522 B1 invention is a
hydrocarbyl, alkyl or alkenyl group of about 30, often about 50, to about
500, sometimes about 300, carbon atoms. For convenience herein, such
substituents are represented by the indicia "hyd." As noted above, typical
acylating agents (A) used in making the derivatives of this invention are
substituted succinic acids or derivatives thereof. In this case, the
preferred acylating agent (A) can be represented by the 5   formulae: 0
[err] 15 Such succinic acid acylating agents can be made by the reaction of
malesic anhydride, maleic acid, or fumaric acid with the afore-described
olefin polymer, as is shown in the patents referred to above. Generally,
the reac- tion involves merely heating the two reactants at a temperature
of about 150 to about 200. Mixtures of these polymeric olefins, as well as
mixtures of these unsaturated mono-and polycarboxylic acids can also be
used. 20 THE ALKANOL TERTIARY MONOAMINES, (B) The amines used in making the
derivatives of the present invention are tertiary monoamines having one
hydroxyl group per molecular and normally up to 12 carbon atoms. These
hydroxyl groups are bonded to an 25 alkyl group which in turn is bonded to
the amine portion of the molecule. The two remaining substituents bonded to
the tertiary amine nitrogen are hydrocarbyl groups each having one to 4
carbon atoms. Usually they will also be alkyl groups, but they can be
cycloalkyl groups or alkenyl groups with one olefinic bond. Mixtures of two
or more of the amines (B) can also be used. The amines can be represented
by the formula: [err] 35 wherein each R2 and [err] are independently an
alkyl group of one to 4 carbon atoms and [err] is a straight or bran- ched
chain alkylene group of I to 4 carbon atoms. The N,N-dialkylalkanol smines
within the above formula are particularly preferred, especially those
wherein each of R2 and [err] is independently a lower alkyl and [err] is
lower alkylene. The R2 and [err] groups can be joined by a carbon-to-carbon
bond. 40      The present inventor has found that the most preferred
alkanol amine (B) is N,N-diethyl ethanol amine and that
N,N-dimethyl-2-hydroxybutyl amine is also useful. The present inventor has
found that reactant (B) such as N,N-diethyl ethanol amine can be reacted
with a preferred reactant (A) to provide a water tolerance fix com- pound
which has unusually good heat stability and provides excellent water
tolerance properties under extreme conditions. 



45     Now that a disclosure has been given with respect to both reactants
(A) and reactants (B), a general des- cription will be given of the
reaction of (A) and (B). Although an extremely large number of reaction
products are possible, the present invention is only concerned with such
reaction products wherein an internal salt is formed. The formation of such
internal salts will be described in further detail below. 50 THE REACTION
OF THE ACYLATING AGENT (A) WITH THE ALKANOL AMINE (B) TO FORM THE
NITROGEN-CONTAINING DERIVATIVE The reaction of the acylating agent with the
alkanol amine can be carried out at a temperature ranging from about [err]
to the decomposition temperature of one or more of the reaction components
and/or products. Typi- 55  cally, it is carried out at a temperature in the
range of about [err] to about [err] The reaction is preferably carried out
under ester-forming conditions and the product thus formed is an
ester/salt. As concerns the present invention, this salt is either an
internal salt involving residues of a molecule of acylating agent and of
amine, wherein one of the carboxyl groups becomes ionically bound to a
nitrogen atom within the same group or an 7    EP 0 289 522 B1 external
salt wherein the ionic salt group is formed with a nitrogen atom which is
not part of the same molecule. Structures showing the Internal and external
salts are shown above respectively as formulae (I) and (II). Mixtures of
acylating agents and/or mixtures of alkanol amines can be used. Generally,
the equivalent ratio of acylating agent to alkanol amine formed is In the
range of about 0.5 to about 3 equivalents of amine per equiv- 5   alent of
carboxylic acylating agent. An equivalent of carboxylic acylating agent can
be determined by dividing the molecularweight of the acylating agent by the
numberof carboxyl functions. This can usually be determined from the
structural formula of the acylating agent or empirically through well-known
titration procedures. Thus a succinic anhydride has an equivalent weight of
half its molecular weight. An equivalent of alkanol amine is equal to its
molecular weight Preferred equivalent ratios of acylating agent (A) to
amine (B) is in the range of 10  about 1:1 to about 1:2.5. Usually the
agent (A) and amine (B) are reacted at a temperature below about 100C,
often in the absence of additional solvent/diluents. Supplemental reagents
15 While the afore-described acylating agent (A) and amines (B) are the
only necessary acylating agent and amines present in the reaction producing
the derivatives of this invention, it is sometimes the case that supple-
mental carboxylic acylating agents (C) and/or alkanol amine (D) are
present. It is, of course, essential that the (A) agents and (B) amines be
present in sign ificant amounts; this means at least 50(mole)% of the total
acylating 20  agent (i.e., (A) plus (C)) arid at least 50(mole)% of the
total amine (i.e., (B) plus (D)) are the essential acylating agent (A) and
amine (B), respectively. Typical supplemental acylating agents (C) include
fatty acids of 10 to 18 carbon atoms such as oleic, stearic, linoleic acids
and the well-known commercial fatty acid mixtures such as coco acids,
tallow acids, tall oil acids, and the like. Low molecular weight alkyl and
alkenyl succinic acid acylating agents such as tetrap- 25  ropenyl succinic
anhydride can also be included in the supplemental acylating agent class.
Typical supplemental alkanol amines (D) can contain up to about 26 carbon
atoms and include primary, secondary and tertiary alkanol amines (e.g.,
ethanol amine, di-(2-propanol)-amine, N,N-di(2-hydroxy ethyl)ethyl amine,
2-, 3- and 4-hydroxy butanol amines and their monomethyl homolog,
N(2-hydroxyethyl)ani- line and triethanol amine. The supplemental alkanol
amines (D) usually will be one or more amines of the for- 30  mula 



[err] wherein [err] and R2 are each independently selected from hydrogen,
alkyl, alkenyl, hydroxyl alkyl, and hydroxyl alkenyl and [err] is straight
or branched chain alkylene. Usually [err] and R2 will each independently be
hydrogen or lower alkyl and R3 will be lower alkylene. Ethanol amine is
especially preferred. Of course, when one or more 35  supplemental alkanol
amines (D) are present, they will be different than the alkanol tertiary
monoamines (A). In other words, It is a proviso that (D) is exclusive of
(A). As noted above, the supplemental acylating agents (C) and/or amines
(D) can, respectively, constitute no more than up to about 50(mole)% of the
total acylating agent or amine present in the reaction mixture. Some- times
they are not present at all and the acylating agent (A) and alkanol amine
(B) are the only acylating agent 40  and amine present The following are
specific examples of the preparation of nitrogen-containing,
phosphorus-free carboxylic acid derivatives. In these examples all parts
and percentages are by weight unless expressly stated to the con- trary and
all temperatures are in degrees Celsius, as is the case throughout the
specification and appended claims. 45 EXAMPLE A To a charge of 2,240 parts
of a poly(isobutene)substituted succinic anhydride (having a molecular
weight of 1,120) heated in a resin kettle with stirring to about [err]
slowly add over a two-hour period 468 parts of diethyl 50  ethanol amine.
Continue heating for an additional hour at about [err]. The desired
reaction product Is a viscous, clear, brown-tinted liquid at room
temperature. The product of Example A can be added to a mineral oil of
lubricating viscosity in an amount of about 0.5 to about 3 parts by weight
of reaction product per 100 parts by weight of oil, which oil contains
about 5 parts by weight or less of water as a contaminant. Additional
compounds can and generally are added to improve 55  various performance
properties of the desired functional fluid or lubricating composition.
EP 0 289 522 B1 EXAMPLE 1 Include the water fixing agent of Example A into
the functional fluid system of a tractor which has in the fluid 1 part by
weight of water based of the weight of tractor fluid. The water fixing
agent of Example A should 5   be added in an amount of 0.1 to 0.5 parts by
weight per 100 parts by weight of tractor fluid. EXAMPLE B To a charge of
6,720 parts of the succinic anhydride described in Example 1, heated to
[err] with stirring, to  slowly add over 1.5 hours 702 parts of diethyl
ethanol amine. Heat this intermediate mixture for an additional 0.5 hour at
[err] Then slowly add 366 parts of monoethanol amine. Hold the mixture at
[err] for a final 0.5 hour and cool to provide a dear brown, viscous liquid
product. The water tolerance fix of Example B can be used to form tractor
fluids of the invention by adding about 0.1 to about 5.0 parts by weight of
the reaction product to about 100 parts by weight of a tractor fluid which
15  contains a total of about 5.0 parts by weight or less of water. EXAMPLE
2 Add the water tolerance fix of Example B to the hydraulic fluid of a
hydraulic system of a machine whose 20 hydraulic system is contaiminated
about 0.5 to about 1.0 with parts by weight of water. The waterfix of
Example B should be added in an amount of about 0.1 to about 3 parts by
weight per 100 parts by weight of hydraulic fluid. EXAMPLE 3 



25 Add 0.15 parts by weight of the compound of Example A and 0.15 parts by
weight of the compound of Example B to a tractor fluid, (amounts are in
terms of per 100 parts by weight of tractor fluid) where the tractor system
includes 2 parts by weight of water as a contaminant. 30 EXAMPLE 4 A
tractor fluid formulation may be prepared by adding about 3 percent by
weight of an overbased calcium sulfonate salt complex; 3 percent by weight
of dithiophosphate; 1 percent by weight of a borated epoxide; 2 percent by
weight of styrene/maleic anhydride improverand 0.02 percent by weight of a
silicon anti-foam agent 35  dissolved in hydrocarbon oil. This formulation
could be included in the hydraulic system of a tractor and thereby
subjected to adverse influences including contamination with about 2 to 4%
by weight of water. In order to fix the contaminate water add about 0.1 to
5 parts by weight of the compound of Example A. EXAMPLE 5 40 Prepare a
functional fluid formulation by adding 2 by weightof an overbased calcium
sulfonate saltcomplex; 2 percent by weight ofa zinc dithiophosphate treated
with triphenylphosphite; 0.5 percent byweight of a borated epoxide; 2
percent by weight of a styrenel/maleic anhydride VI improver, and 0.02
percent by weight of a silicon anti-foaming agent dissolved in hydrocarbon
oil. Treat this formulation with 0.25% of the compound of Example 45  A and
add to a hydraulic system thus providing 2% by weight of contaminant water.
EXAMPLE 6 A functional fluid could be prepared by adding 1.5 percent by
weight of an overbased calcium sulfonate so  salt complex; and 1.5 percent
by weight of a zinc dithiophosphate treated with an olefin; 0.5 percent by
weight of a borated epoxide; 2 percent by weight of a styrene/maleic
anhydride VI improver; and 0.02 percent by weight of a silicon anti-foaming
agent dissolved in hydrocarbon oil. Add the formulation to a system
containing con- taminate water in an amount of about 2% by weight along
with about 0.1 to 3.0 parts by weight of the compound of Example B. 55 In
examples 4,5 and 6 above, some variation is possible with respect to what
each of the actual components will be, e.g. an overbased calcium sulfonate
salt complex might be a calcium sulfonate complex which has been overbased
with a calcium compound and then treated with polyisobutylene succinic acid
or anhydride having a molecular weight in the range of from about 700 to
about 5,000. The zinc dithlophosphate component might 9    EP 0 289 522 B1
be a mixture of zinc salts of bis(2-ethylhexyl)dithiophosphate and
2-ethylhexyl carboxylic acid treated with triphenylphosphite. This salt is
preferably combined with a stoichiometric excess of zinc, i.e.. the salt is
pref- erably over-zinced including about 1.2 to about 1.4 stoichiometric
equivalents of zinc. The borated epoxide may be a product obtained as a
result of the reaction of boric acid with 1,2-epoxide containing about 16
carbon 5   atoms. The formulations of Examples 4, 5 and 6 may include other
components depending upon the desired end use. The actual specific chemical
compound used for each of the essential components, their amounts, as well
as other additional active chemicals will be chosen by those skilled in the
art depending upon the specific requirements of the functional fluid being
produced. Variations in the amounts and the actual specific type of
chemical component will be deducible by those of ordinary skill in the art
upon consideration of their needs 10 and a reading of the present
description. EXAMPLE 7 An additive concentrate package may be prepared by
combining together the following: 48.00% by wt of 



15 the reaction productof isobutyl, amyl alcohol dithiophosphoricacid,
methyl acrylate and propylene oxide; 33.6% by wt of a C, mono-and-di para
alkylated diphenylamine; 20.52% by wt of the reaction product of propylene
tetramersuccinic acid and propylene oxide; 0.40% bywt of tolytriazol; 0.56%
bywtpolyoxyalkylene demulsifier, and 14.92% by wt diluent oil. The additive
concentrate can then be combined with a mineral or synthetic oil in an
amount of about 0.5 to about 2 parts by wt conc. per 100 parts by wt oil.
The resulting treated oil can then 20 be added to the hydraulic system of a
machine and thus subjected to adverse conditions including contami- nation
with about 0.5 to about 1% by wt of water. The water contaminant can be
fixed by the addition of about 0.1 to 5 parts by wt of the compound of
Example A. EXAMPLE 8 25 The concentrate of EXAMPLE 7 may be prepared and
added to a mineral oil in an amount of about 1.25 parts of concentrate per
100 parts of oil, the oil containing about 0.25 parts by weight of the
compound of EXAMPLE B. The hydraulic fluid is added to a hydraulic system
and subjected to adverse conditions including about 1.0% by wt contaminant
water. 30      The present invention has been disclosed and described
herein and what is believed to be preferred embo- diments thereof. However,
variations may occur to those skilled in the art upon reading the present
disclosure. Claims 35 1. A method of improving the water tolerance
properties of a functional fluid comprising an oil of lubricating viscosity
and having therein 0.1 to 5 parts by weight of water per 100 parts by
weight of oil, comprising the steps of: adding a water tolerance fix in an
amount of 0.1 to 5 parts by weight based on 100 parts by weight of 40 the
oil, the water tolerance fix being in the form of a nitrogen-containing,
phosphorus-free carboxylic acid deri- vative compound represented by
formula (I) and/or (II): [err] 55 wherein n Is 0 or 1; R is a
polyisobutenyl moiety containing 50 to 400 carbon atoms, [err] is an
alkylene moiety 10    EP 0 289 522 B1 be a mixture of zinc salts of
bis(2-ethylhexyl)dithiophosphate and 2-ethylhexyl carboxylic acid treated
with triphenylphosphite. This salt is preferably combined with a
stoichiometric excess of zinc, i.e., the salt is pref- erably over-zinced
including about 1.2 to about 1.4 stoichiometric equivalents of zinc. The
borated epoxide may be a product obtained as a result of the reaction of
boric acid with 1,2-epoxide containing about 16 carbon 5   atoms. The
formulations of Examples 4, 5 and 6 may include other components depending
upon the desired end use. The actual specific chemical compound used for
each of the essential components, their amounts, as well as otheradditional
active chemicals will be chosen by those skilled in the artdepending upon
the specific requirements of the functional fluid being produced.
Variations in the amounts and the actual specific type of chemical
component will be deducible by those of ordinary skill in the art upon
consideration of their needs 10  and a reading of the present description.
EXAMPLE 7 An additive concentrate package may be prepared by combining
together the following: 48.00% by wt of 15 the reaction product of
isobutyl, amyl alcohol dithiophosphoricacid, methylacrylate and propylene
oxide; 33.6% by wt of a C, mono-and-di para alkylated diphenylamine; 20.52%
by wt of the reaction product of propylene 



tetramersuccinic acid and propylene oxide; 0.40% by wtoftolytriazol; 0.56%
bywtpolyoxyalkylene demulsifier and 14.92% by wt diluent oil. The additive
concentrate can then be combined with a mineral or synthetic oil in an
amount of about 0.5 to about 2 parts by wt conc. per 100 parts by wt oil.
The resulting treated oil can then 20  be added to the hydraulic system of
a machine and thus subjected to adverse conditions including contami-
nation with about 0.5 to about 1% by wt of water. The water contaminant can
be fixed by the addition of about 0.1 to 5 parts by wt of the compound of
Example A. EXAMPLE 8 25 The concentrate of EXAMPLE 7 may be prepared and
added to a mineral oil in an amount of about 1.25 parts of concentrate per
100 parts of oil, the oil containing about 0.25 parts by weight of the
compound of EXAMPLE B. The hydraulic fluid is added to a hydraulic system
and subjected to adverse conditions including about 1.0% by wt. contaminant
water. 30      The present invention has been disclosed and described
herein and what is believed to be preferred embo- diments thereof. However,
variations may occur to those skilled in the art upon reading the present
disclosure. Claims 35 1. A method of improving the water tolerance
properties of a functional fluid comprising an oil of lubricating viscosity
and having therein 0.1 to 5 parts by weight of water per 100 parts by
weight of oil, comprising the steps of: adding a water tolerance fix in an
amount of 0.1 to 5 parts by weight based on 100 parts by weight of 40  the
oil, the water tolerance fix being in the form of a nitrogen-containing,
phosphorus-free carboxylic acid deri- vative compound represented by
formula (I) and/or (II): [err] wherein n is 0 or 1; R is a polyisobutenyl
moiety containing 50 to 400 carbon atoms, [err] is an alkylene moiety 10
EP 0 289 522 BI containing 1 to 4 carbon atoms; and R2 and R3 are
independently alkyl moieties containing 1 to 4 carbon atoms; and allowing
the water tolerance fix to disperse in the oil so as to fix the water and
thereby Improve the water tolerance properties of the fluid. 5      2. A
method as claimed in claim 1, wherein the water tolerance fix is added in
an amount of from 0.1 to 1.0 parts by weight based on 100 parts by weight
of the oil. 3. A method as claimed in any preceding claim, wherien [err] is
an ethylene moiety, and R2 and R3 are ethyl moieties. 4. A method as
claimed in any preceding claim wherein the water tolerance fix is added in
an amount in 10 the range of from 0.2 to 0.5 parts by weight based on 100
parts by weight of the oil. 5. Afunctional fluid composition comprising: a
major amountof an oil of lubricating viscosity; and an amount in the range
of from 0.1 to 5 parts by weight based on 100 parts by weight of the oil,
the amount being effective to improve the water tolerance properties of the
composition, of a nitrogen-containing, phosphorus-free car- boxylic acid
derivative compound represented by formula (I) and/or (II): 15 [err] 30 



wherein n is O or 1; R is a polyisobutenyl moiety containing 50 to 400
carbon atoms, [err] is an alkylene moiety containing 1 to 4 carbon atoms,
and R2 and R3 are independently alkyl moieties containing 1 to 4 carbon
atoms, and wherein the composition contains 0.1 to 5 parts by weight of
water per 100 parts by weight of oil. 6. A composition as claimed in claim
5, wherein [err] Is an ethylene moiety, and R2 and [err] are each an ethyl
35 moiety, and the carboxylic acid derivative compound is present in an
amount of 0.1 to 0.5 parts by weight per 100 parts by weight of the oil.
Patentansprfiche 40 1. Verfahren zur Verbesserung der
Wassertoleranzeigenschaften einer funktionellen Flfissigkeit, die sin 61
mit Schmierviskositat und 0,1 bis 5 Gew.-Teile Wasser pro 100 Gew.-Teile 61
enthAlt, das die folgenden Schritte umfaft Zugabe eines Mittels zur
Erhaltung der Wassertoleranz In einer Menge von 0,1 bis 5 Gew.-Tellen,
bezo- 45  gen auf 100 Gew.-Teile des 61s, wobei das Mittel zur Erhaltung
der Wassertoleranz in Form einer Stickatoff enthaltenden, phosphorfreien
CarbonsAurederivatverbindung der Formel (I) undloder (II): 50 55    522~ ~
~ ~~~~~I111 IIDIIitI OIiD 11118111 1111 EP O 289 522 8t
c   L  M   S O          2                       0         R s
<~~~~-0-.R  -N-R3    X C-O-.R-NE-R3 o            R 1O il   6     3f\ 1O|
-(I)           n                        II  \ 15 vorliegt, wobei n den
WertO oder isufweist; und Reine Polylsobutsnyleinheitmit5O bis400
Kohlenstoflatomen darstellt, RI eine Alkyleneinheit mit 1 bis 4
Kohlenstoffatomen ist; und R2 und RI unabhangig voneinanderAlkyl- einheitmn
mit I bis 4 Kohlenstoffatornen sind; und Disperglerenlassen des Mittels zur
Erhaltung der Wassertoleranz in dem 01, wodurch das Wasser 2o  gebunden
wird und die Wassertoleranzeigenschaften der Flussigkeit verbessert werden.
2. Verfahren nach Anspruch 1, wobei das Mittel zur Erhaltung der
Wassertoleranz in elner Menge von 0,1 bis 1,0 Gew.-Teilien bezogen auf 100
Gew.-Teile 61 zugegeben wird. 3. Verfahren nach einem der vorstehenden
Ansproctle, wobei RI sine Ethyleneinheit ist und R2 und RI Ethylsinheiten
sind. 25      4. Verfahren nach einem der vorstehenden Anspriche, wobei das
Mittel zur Erhaltung der Wassertoleranz in einer Menge im Bereich von 0,2
bis 0,5 Gew.-Teilen, bezogen auf 100 Gew.-Teile 61 zugegeben wird. 5.
Funktionelle Flsissigkeltszusammensetzung, enthaltmnd: sine groere Menge
sines 151s mit Schmiervis- kositat; und sine Menge im Bereich von 0,1 bis 5
Gew.-Teilen, bezogen auf 100 Gew.-Teile 01, wobei die Menge zur
Verbesserung der Wassertoleranzeigenschaften der Zusammensetzung wirksam
ist, einer Stickstoff ent- 30   haltenden, phosphorfreien
Carbonsiurederivatverbindung, die durch die Forrnel (I) und/oder (Il): O
R02                                H2 35
IL~o~al_-   33 3C-    3-  3 35                     c O-R    . R-c1R CO
O-R dargsstellt wird, wobei n den Wirt 0 odor 1 aufweist; R sins
Polyisobutenyleinheit mit 50 bis 400 Koh- 



lenstoffatornen darstellt, R1seine Alkylineinheit mnit 1 bis 4
Kohlenstoffatornen ist, und R2 und R1 unabhang4g vonsinander Alkyleinheiten
mit 1 bit 4 Kohlenstoffatomen sind und wobsi die Zusammensetzung 0,1 bis 5
Gew.-Teile Waster pro 100 Gew.-Teile tl enthalt. 50 6. Zusarnmensetzung
nach Anspruch 5, wobei R' sins Ethylensinheit darsteilt, R2 und R1 jeweils
sins Ethyl- einheit bedeuten und die Carbonsaurederivatverbindung in emine
Mengs von 0,1 bis 0,5 Gew.-Teile pro 100 Gew.-Teile 01 vorliegt. s5
Revendlcatlons 1. Procede d'amelioration des proprietes de tolerance a
l'eau d'un fluids fonctionned cunprenant une huile de viscosite lubrifiante
it renfermant 0.1 a 5 parties in poids d'eau pour 100 parties en poids
d'huile, compre- 12 Mr)~ ~ ~ ~ ~~~~M    EP 0 289 522 BI
*c  L 11  s nant lea 6tapes qui consistent a: ajouter un fixateur de
tol6rance A l'eau, A raison de 0,1 A 5 parties en poids pour 100 parties en
poids de l'huile, Is fixabtur de tolerance a reau as pr6sentant sous la
forms d'un compos6 driv6 d'un acids carboxy- lique azot6 non phosphor6
repr6sente par la formnule (I) et/au (Il): 5 O          R02
R2 I I          I                                   If         I C RI
1--113  .C                             R -l    -R3 10
2 R              /-R2                           R     -
R2 /                                                  I 15
C-O         H0H   1.R 20 obi n eat nul ou ogal A 1; R eat un groupement
polyisobutenyle contenant 50 A 400 atomes de carbons, RI est un groupoment
alkylene contenant 1 A 4 atomes decarbone; et R2 et R3 sont,
ind6pendamment, des groups- ments alkyle contenant I A 4 atomes de carbone;
et 25       laisser la fixateur de tolorance A l'oau so disperser dana
Ihuile de maniere A fixer l'eau et A ameliorer ainsi [es proprntes de
tolerance A l'eau du fluids. 2. Procedo selon la revendicatbon 1, dans
lequel le fixateur de tolerance a l'eau est ajoute A raison de 0,1 A 1,0
partie en polds pour 100 parties en poids de lMhuils. 3. Procede selon
l'une quelconque des revendications prec6dentes, dans lequel R esat un
groupement 3o  othylene et R2 et R3 sont des groupements 6thyle. 4. Procodo
selon l'une quelconque des revendications precedentes, dans lequel le
fixateur de tolerance a I'eau eat ajoute en une quantite comprise dans le
domaine de 0,2 A 0.5 partie en poids pour 100 parties en poids de l'huile.
5. Composition de fluids fonctionnel comprenant: une quantite majeure d'une
hulls de viscosite lubrifiante; 35 et une quantiti comprise dans le domains
de 0,1 A 5 parties en polds pour 100 parties en poids de l'huile, la
quantite etant efficace pour amellorer les proprietos de tol6rance a l'eau
de la composition, d'un compOSw derive d'un acide carboxylique azote non
phosphorA represente par Ia formule (i) etlou (II): 40 



o~~~ O          R2                                             RZ II
I                                   II 11 O-     1-- -    3
-1131 45
G R _ -          /R2                             R-  -
RZ R          /~~~~~ R/ [3                                        1
C---O      HORIN-RF13 (1)   R10H I                                   (I})
55 ou n esat nul ou egal A 1; R est un groupement polylsobutenyle contbnant
50 A 400 atomes de carbons, R east un groupement alkylene contenant I A 4
atomes de carbons; et R2 et R3 sont, independamment, des groups- 13    EP 0
289 522 BI                      1111111! 111111 lii  ll 111111 * C   L  M
S* ments alkyle contenant 1 a 4 atomes de carbone, et clans laquelle la
composition contient 0,1 A 5 parties en poids d'eau pour 100 parties en
poids d'huie. 8. Composition selon la revendication 5, clans laquelle R1
est un groupement ethylbne et R2 et R3 sont cha- cun un groupement 6thyle,
et le compose derive dun acide carboxylique ost present A raison de 0,1 A
0,5 partie s en poids pour 100 parties en polds de l'huile. 10 15 20 25 30
35 40 45 50 55 14    


