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ethylhexylacrylate, and optionally vinyl acetate.  In some embodiments the antifoam 

is a polyacrylate.  Antifoams may be present in the composition from 0.001 to 0.012 

or 0.004 pbw or even 0.001 to 0.003. 

[0042]     Demulsifiers are known in the art and include but are not limited to 

derivatives of propylene oxide, ethylene oxide, polyoxyalkylene alcohols, alkyl 5 

amines, amino alcohols, diamines or polyamines reacted sequentially with ethylene 

oxide or substituted ethylene oxides or mixtures thereof.  Examples of demulsifiers 

include polyethylene glycols, polyethylene oxides, polypropylene oxides, (ethylene 

oxide-propylene oxide) polymers and mixtures thereof. In some embodiments the 

demulsifiers is a polyether.  Demulsifiers may be present in the composition from 10 

0.002 to 0.012 pbw. 

[0043]     Pour point depressants are known in the art and include but are not 

limited to esters of maleic anhydride-styrene copolymers, polymethacrylates; 

polyacrylates; polyacrylamides; condensation products of haloparaffin waxes and 

aromatic compounds; vinyl carboxylate polymers; and terpolymers of dialkyl 15 

fumarates, vinyl esters of fatty acids, ethylene-vinyl acetate copolymers, alkyl 

phenol formaldehyde condensation resins, alkyl vinyl ethers and mixtures thereof. 

[0044]     The compositions of the invention may also include a rust inhibitor.  

Suitable rust inhibitors include hydrocarbyl amine salts of alkylphosphoric acid, 

hydrocarbyl amine salts of dialkyldithiophosphoric acid, hydrocarbyl amine salts of 20 

hydrocarbyl arenesulphonic acid, fatty carboxylic acids or esters thereof, an ester of 

a nitrogen-containing carboxylic acid, an ammonium sulfonate, an imidazoline, 

mono-thio phosphate salts or esters, or any combination thereof; or mixtures thereof. 

[0045]     Suitable hydrocarbyl amine salts of alkylphosphoric acid of the 

invention are represented by the following formulas: 25 

 (VII) 

wherein R21 and R22 are independently hydrogen, alkyl chains or hydrocarbyl,  and 

in some embodiments at least one of R21 and R22 are hydrocarbyl.  R21 and R22 

contain about 4 to about 30, about 8 to about 25, or even about 8 or 10 to about 20, 
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or even from 13 to about 19 carbon atoms.  R23, R24 and R25 are independently 

hydrogen, alkyl branched or linear alkyl chains with about 1 to about 30, in other 

embodiments about 4 to about 24, or even from about 6 to about 20, and in some 

embodiments about 8 or 10 to about 16 carbon atoms.  R23, R24 and R25 are 

independently hydrogen, alkyl branched or linear alkyl chains, and in some 5 

embodiments at least one, or even two of R23, R24 and R25 are hydrogen, and further 

where at least one of R23, R24 and R25 is a hydrocarbyl group containing at least 8 

carbon atoms. 

[0046]     Examples of alkyl groups suitable for R23, R24 and R25 include but are not 

limited to butyl, sec-butyl, isobutyl, tert-butyl, pentyl, n-hexyl, sec-hexyl, n-octyl, 2-10 

ethyl, hexyl, ethyl-hexyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, 

hexadecyl, heptadecyl, octadecyl, octadecenyl, nonadecyl, eicosyl or mixtures 

thereof. 

[0047]     In one embodiment the hydrocarbyl amine salt of an alkylphosphoric 

acid is the reaction product of a C14 to C18 alkylated phosphoric acid with Primene 15 

81R (produced and sold by Rohm & Haas) which is a mixture of C11 to C14 tertiary 

alkyl primary amines. 

[0048]     Hydrocarbyl amine salts of dialkyldithiophosphoric acid of the invention 

used in the rust inhibitor package are represented by the formula: 

 20 

wherein R26 and R27 are independently branched or linear alkyl groups.  R26 and R27 

contain about 3 to about 30, preferably about 4 to about 25, more preferably about 

5 to about 20, and most preferably about 6 to about 19 carbon atoms.  R23, R24 and 

R25 are as described above. 

 25 

[0049]     Examples of hydrocarbyl amine salts of dialkyldithiophosphoric acid of 

the invention include but are not limited to the reaction product(s) of diheptyl or 

dioctyl or dinonyl dithiophosphoric acids with ethylenediamine, morpholine or 

Primene 81R or mixtures thereof. 
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[0050]     Suitable hydrocarbyl amine salts of hydrocarbyl arenesulphonic acids 

used in the rust inhibitor package of the invention are represented by the formula: 

 

wherein Cy is a benzene or naphthalene ring.  R28 is a hydrocarbyl group with about 

4 to about 30, preferably about 6 to about 25, more preferably about 8 to about 20 5 

carbon atoms.  z is independently 1, 2, 3, or 4 and most preferably z is 1 or 2.  R23, 

R24 and R25 are as described above. 

[0051]     Examples of hydrocarbyl amine salts of hydrocarbyl arenesulphonic acid 

of the invention include but are not limited to the ethylenediamine salt of 

dinonylnaphthalene sulphonic acid. 10 

[0052]     Examples of suitable fatty carboxylic acids or esters thereof include 

glycerol monooleate and oleic acid.  An example of a suitable ester of a nitrogen-

containing carboxylic acid includes oleyl sarcosine. 

[0053]     The rust inhibitors may be present in the range from 0.02-0.2, from 0.03 

to 0.15, from 0.04 to 0.12, or from 0.05 to 0.1 pbw of the lubricating oil 15 

composition.  The rust inhibitors of the invention may be used alone or in mixtures 

thereof. 

[0054]     The lubricating compositions of the invention may also include a metal 

deactivator.  Metal deactivators are used to neutralise the catalytic effect of metal for 

promoting oxidation in lubricating oil.  Suitable metal deactivators include but are 20 

not limited to triazoles, tolyltriazoles, a thiadiazole, or combinations thereof, as well 

as derivatives thereof.  Examples include derivatives of benzotriazoles other than 

those described above, benzimidazole, 2-alkyldithiobenzimidazoles, 2-

alkyldithiobenzothiazoles, 2-(N,N’-dialkyldithio-carbamoyl)benzothiazoles, 2,5-

bis(alkyl-dithio)-1,3,4-thiadiazoles, 2,5-bis(N,N’-dialkyldithiocarbamoyl)-1,3,4-25 

thiadiazoles, 2-alkyldithio-5-mercapto thiadiazoles or mixtures thereof.  These 

additives may be used from 0.01 to 0.25 percent by weight in the overall 

composition. 
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