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This invention provides hydrocarbon oils which are 
rendered antifoaming by the incorporation therein of 
certain polymeric acrylates. ‘ 

In recent years the foam suppression of hydrocarbon 
' oils has become of major importance owingto new de 
velopments 'in engine construction and use of foam 
inducing additives. Attempts to solve the problem by 
defoaming existing oils using mechanical or physical 
means, e.g., by submitting them to heat treatment, absorp 
tion ‘or ?ltration have proved of but little value. The 
most practical solution to this problem has been achieved 
by the use of antifoam additives. 

Additives are currently added to hydrocarbon oils for 
many purposes. Advantageously, in the art, the additive 
performs a speci?c task when incorporated into the oil. 
An anti-corrosive additive preferably affects only the 
corrosive properties of the oil; a detersive additive, only 

l’ :the detersive properties; an extreme-pressure resisting 
: additive, only the pressure-resisting properties; a viscosity 
index improving agent, only the viscosity properties; and 
an antifoam agent, only the antifoaming properties; Hy 
drocarbon oils, e.g., lubricants and motor-fuels are cus 
tom-tailored to serve well-de?ned needs and it is only by 
the careful blending of additives having individual func 
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tions that a properly compounded oil can be arrived at ' 
and successively duplicated. 
An object of the present invention is to provide a hydro-v 

carbon oil product ‘containing an additive which will' 
._ V . reduce‘ and even completely eliminate‘ the foam suscepti 

bility of the hydrocarbon oil without substantially modi 
"vfyingor altering other properties of the oil. Another 
object of the invention'is the. provision of an antifoam 
additive for hydrocarbon oils which is retained in said 
‘oil under divcrseroperating conditions and, during long ~ 
periods of storage. ,Still another object of the ‘invention 

' is the provision of an antifoam additive whichwill not 
react with other additives generally employed with said 
oils.' A further object of the invention is the provision 

‘ a "of such an additive from readily available raw materials. 
I have found that these objects and others which will 

V be hereinafter defined are provided by the present inven 
tion wherein‘there is added tovhydrocarbon oil composi 
tions for the purpose of suppressing thefoaming tend 
ency thereof, a small amount, less than 0.1% by weight 

‘ ‘ ,-'\based on the weight of said oil, suf?cient to suppress said 
‘foaming tendency and insuf?cient to modifyv substantially 
the viscosity characteristics of the oil, of an alkyl acrylate 
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and have molecular weights of less than 10,000, usually 
less than 8,000 or 6,900, and preferably less than 5,000, 1 
which are much lower molecular weights than those 
customarily employed to modify viscosityindex of oils. 

In the prior art, polymeric acrylates have been added 
to hydrocarbon oils for the purpose of increasing the 
viscosity index thereof, for‘ promoting adhesion of the 
oils to cylinders, for thickening oils to greases, etc. The 
addition of acrylates to oils in order to bring about modi- I 
?cation of the viscosity, thickening or adhesive properties ' 
of the oil required at least 0.1% and up to about 5% of ' 
the acrylate polymer based on the weight of‘ the oil com 
position. ‘While the use'of such proportions of the acry 
lates was effective in bringing about the desired changes, 
it was instrumental in increasing the foam susceptibility 
of the oil to such an extent that it required the addition 
also of foam suppressing additives to the‘ oils. This is 
brought out in the Fenskc et al. U.S.4PatentNo. 27,407,954, 
wherein esters of polyhydric alcohols and long chain fatty ‘ 
acids are added to hydrocarbono'ils containing polymeric 
acrylates in quantities sufficient to improve the lubricating 
properties of the oil, said esters being added to such 
polymer-containing oils for the. purpose of ‘suppressing 
the foaming tendencies thereof. The suppression of foam?v 
ing and emulsifying tendencies of hydrocarbon oils con; 
taining from 0.1% to 5% of polymeric acrylates also 
forms the subject of.U.S. Patents Nos‘. 2,486,493 and 
2,489,671 to Revukas wherein certain amino compounds 
or certain organic phosphorus compounds are used for 
this‘ purpose. ' ' 

In view of the fact that alkyl 'acrylate polymers have 
been reported to increase the foamsusceptibility when 
added to hydrocarbon oils in amounts from 0.1% and 
upwards, it is surprising that when the particular alkyl 
acrylate polymers speci?ed herein are‘ added to the same’ 
oils in the lower proportions, i.e., in speci?ed quantities 
lessthan 0.1% they serve as foam suppressors for the 
oils. ‘ v v 

:Normally‘ffuid ‘alkyl acrylate homopolymers-which I 
have found to be effective in suppressing the-foaming 
tendency of. hydrocarbon oils when added thereto in a 
quantity of less than 0.06% by weight, based ‘on the‘ _ 
weight of the ‘oil composition, are those polymers‘ in, 
which the alkyl chainilength has from 3 to 6 carbon 
atoms. ’ Polymeric methyl acrylate, and polymeric ethyl 
acrylate are too oil-insoluble for the present purposes. 
Polymeric propyl acrylate provides .a degree of oil-solu 
bility whichrrend'ers it effective as ,an antifoam agent, 
although its maximum antifoaming effect does not'appear 
at. a concentration which is as low asthat at which the 
maximum antifoaming effectof polymeric butyl acrylate 

' I and ‘polymeric amyl acrylate is.v found. For example, 

polymer selected from theclass consisting of (A) a nor- .~ 
mally ?uid homopolymer of an alkyl acrylate having at 
least} but less than 7 carbon atoms in the alkyl radical, 
(B) a normally fluid copolymer of at least two different 
alkyl acrylates in‘which the alkyl radical has froml to 
18 carbon atoms and in which the average number of 
carbon atoms in the alkyl radicals of the‘ copolymer' 
molecule is at least 3 but less than 7 on a molar basis and 
(C) a copolymer having the oil-solubility of (A) and 
containing atleast 50% by weight of an’alkyl acrylate 
in which the alkyl radical has from 1 to 18 carbon atoms 

, , with the-balance being a compound other than said acryl 
‘ > V 7.. laterand copolymcrizable with'the acrylate. _ 

'By>“normally ?uid” is meant thinly liquid to highly 
viscous polymers, the term “?uid’f'being preferred by the‘ 
art to “liquid” in describing a viscous substance. How 

i ever, in general polymers employed hereiniwill be ‘liquid 
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while polymeric butyl'acrylate completely suppresses the 
foaming of a certain hydrocarbon oil composition‘ at a, 
concentration of as little as say, 1 to 5 parts per million, 
polymeric propyl acrylate must be employed in" con 
centrations of as high as say, about 50 parts per million 
before the foaming tendency of the same oil composition 
is completely suppressed. Polymeric hexyltacrylate pos 
sesses foam suppressing effect but here, also, the con_ 
centrations at which it is useful differs from the con? 
centrations at which polymeric amyl acrylate is useful, 
a greater quantity of this polymer .being required to give 
the same effect. ' As is known in the art, the Oil-solubility 
property of the polymeric alkyl acrylates changes with a 
change in the number of carbon atoms in the alkyl radical. 
I have found that the antifoaming effect of alkyl acrylate, 
polymers also varies with theoil-solubility of such poly 
.mers. >~ . . _ g I a 

The oilésolubility of homopolymeric alkyl acrylates hav- . 
, ing from 3Ito 6 carbon atoms in the alkyl radical is such 

- that a pronounced antifoamveffect is. demonstrated when 
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such polymers are added to hydrocarbon oil compositions 
at concentrations of less than 0.1%. A higher member, 
i.e., polymeric n-octyl acrylate or Z-ethylhexyl acrylate is 
too oil-soluble, and the next-lower member, i.e., polymeric 
ethyl acrylate, is too oil-insoluble to possess antifoaming 
activity. , ' _' 

Acrylate-acrylate copolymers having the oil-solubility’ 
of homopolymeric acrylates may be obtained from mix 
tures of the lower alkyl acrylates, i.e., ethyl or methyl, 
and the higher alkyl esters such as n-octyl or dodecyl, pro 
vided that the average of the number of carbon atoms in 
the alkyl radicals of the ester mixture, based on molar 
proportions is at least 3, but less than 7, e.g., a copolynier 
made from a 70:30 mixture'of methyl acrylate and n 
plropyl acrylate has a carbon chain average of 1.6' and is 
not useful for’the present purpose, whereas a copolymer 
made from a 70:30 mixture of ethyl acrylate and Z-ethyl 
hexyl acrylate has an average number of 6.2 carbon atoms 
in the total 'alkyl groups of the copolymer, and is a very 
effective antifoam agent. The average alkyl chain length 
in the copolymer molecule is extremely critical. The 

. following table illustrates, monomeric mixtures which When 
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impart anti-foaming properties. On the other hand, such 
monomers as alkylated styrene, the higher alkyl (Ste 18 

fcarbon atoms) methacrylates, the higher alkyl maleates 
or iumarates and vinyl esters of the higher aliphatic mono 

_ carboxylic acids are useful with the above-mentioned lower 
alkyl acrylates to give copolymers having. the desired de- ' 
gree of solubility. . a 

‘1 ' When the alkyl acrylate component is‘one having an 
' alkyl radical of from 8 to ‘l8carbon atoms, the co-mon~ 

10 

15 

subjected to polymerizing conditions yield normally ?uid . 
antifoaming copolymers‘having an average chain length’ 
of from 3 toilessithan 7 carbon atoms on a molar basis :‘ 

. Av. No. 
- ' Carbon 

Lower 'Alkyl Mole Higher Alkyl Mole Atoms In 
Acrylate Percent Acrylate Percent Total Alkyl 

' . ‘ _. Group of 

Copolymer, 
Molar Basis 

Methyl acrylate“ _ . 50 5O 5. 0 
D0 . _ . _ . _ _ . _ __ 40 6O 6. ll 

30 70 , >59 
60 4O 3. 8 
10 90 4. 6 
5 95 V 3. 85' 

D0 ___________ __ 63 37 5.07 
Ethyl acrylate _ .-___ 3O 70 6. 2 

Do__ ' ' ’ ' 5O 50 ' ,7 6.0 .. 

60 _ 40 5. 6 
20 Igsoamyl. _ 80 4. 4 
l8 n-Butyl _____ _- . , s2 3. 64 

It is preferred to employ alkyl acrylate polymers having‘ 
an average alkyl chain lengthfofA to 6.5 carbon atoms, 
rather than the broader range-of 3-to .7 carbon atoms; a 
still more preferred range is that of’4.5- to 6 carbon 
atoms. As is known to those skilledin the art more than; I 
two different alkyl acrylates ‘may be polymerizedtogether " 

25 

> bility by polymerizing a mixture of an alkyl acrylate hav'-' 
ing' from 8 to 24 carbon atoms in the ,alkyl radical and H 30 

7 ‘larly truewhen oils have a high paraffin content. > For‘ 7 
such oilslthe' oil solubility ofeven the higher alkyl 

to give copolymers h'aving‘an average'of at least ‘3 but‘ . 
less than 7 carbon atoms in the total alkyl groups'ofthe 
copolymer..- Thus, there may be'used a'mixture consisting 50 
of 50 mole percent of methyl acrylate,‘ 25 > mole percent 1 
of dode'cyl-acrylateiand 25 mole'percentoffhexyl acrylate 
to yield av'copolyme'r havinga 'total of 5.0 carbon atoms 
in the=alkyl groups‘ thereof. 
plurality of alkyl-acrylates having vfrom l ‘to 18 ‘carbon 
atoms in the alkylradicals may be‘prepar'ed from mix 
.tures' containing the ‘various acrylates in molar proper? 
tions calculated ‘to give an‘ average of at least 3 but less 
than 7 carbon ‘atoms in the total alkyluradicals’lof the 
copolymer. ’ v ' - ' > ‘ 

Just as the’. voil-solubility of the acrylate-acrylate‘co 

of the monomeric acrylates which ‘are to be copolymerized 
and'the’ maximum foam-suppressing power thus readily 
arrived at, it'r'nay also be p'ointedout that the same result 
may be achieved by preparing copolymers of alkyl ac-t 
rylateswtih other'mo'nomers which are copolymerizable ' 
therewith. In general, the Weight proportion of‘thealkyl 
acrylate content of .these' copolymers should beat least ' 
50%. The general princ'iples'to be employed'in corn 

, ' bining monomers in order to‘ obtain effective antifoaming 
I ' properties’when dissolved inany hydrocarbon oil are as; 1" 
--foll'oWs: > _ ‘ , . i. " .' 

Methyl and ethyl acrylate homopolyrn'ers ashas‘ al-ia 
ready been pointed out are generally too oil-linsolublejvto. 

Copolymers ‘containing at 
'55 

7 450-1. 
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I polymers may be controlled by appropriate selection; - 
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omer selected should be one which in the homopoly 
meric form possesses little or no oil-solubility, Examples 
of these insolubility-promoting monomers are: acryloni- , 
trile, methacrylonitrile, the lower‘ alkyl methacrylates 
such as methyl, ethyl or propylmethacrylates, the lower 
vinyl esterssuch as vinyl acetate or vinyl'propionate and 
the lower alkyl maleates, fumarates, or itaconates, such as 
for example,v the methyl or ethyl esters thereof. 

‘That the oil solubility of polymers can be regulated by 
selecting monomers whose homopolymers have varying 
oil solubilities is generally recognizedfin the art. . Thus, 
‘according to Port et a1. (ind. Eng. Chem. 43, 2106-7 
(1951) )1 '7 r . . . 

f‘lf twomonomers are available and the homopolymer 
of one-is highly soluble and that of the other is insoluble 
in petroleum oils, then the copolymers should be expected" 
to'have a-graded solubility!’ ' ' 

lso,,in the 'Tutwiler Patent No. 2,637,698, there are 
prepared copoly'mers having a desired ‘degree of oil. solu 

an alkyl itaconate‘having from 1 to 4 carbon atoms in 
the alkyl radical. TutWiler states; ~. ‘ - 

“The oil solubility of ‘the ?nished'copolymeric vmate 
rial is governed to a considerable extent by the ratio of 
the alpha methylene dicarboxylic esters; which. supply 

vshort side chains to the vcopolyrner, to theal'pha,‘beta un 
saturated Vmonocarboxy esters,’ which supply’ long side 

. chains to the copolymeryemployed in the copolymeriza- I_ 
tion reaction.” 

For somepurposes- extremelyoil-soluble polymers are , 
desired for‘ incorporation into the oil.., This is particu 

acrylates' is increased-by vcopolyrnerization with a‘ mu 
clearly al cylated styrene, the homopolyrners of: which are 
likewise very 'oil soluble. Such increase of, oil solubility 

' visishovvn ‘in the Gleason -U.S. PatentfNo. 2,366,517 and 
~' the Harrison-US. Patent No; 2,593,444. . Styrene or 'a 
nuclearly-allgylated styrene ,may'also be employed with,v 
a lower allryl acrylate such ‘as ethyl'ior methyl acrylate, 1-- ‘ 
whereby there areobtained copolymers of moderate .solu- . 
bility. ‘ Veryhighly oil soluble acrylate copolymershave ‘ g 

' also heenprepared by polg'rrnerizing a mixture of a higher alliyl acrylate and a higher’ vinyl ester such .as'vinylrlaut 

rate, as in the Van Horne et al. U.S'.Patents Nos. 2,600,? I . 
While the vinylesters generally give homopoly- '_ 

hers of low solubility the lower esters being practicallyr 
oil-insoluble, vinyl esters in which the acid, portion con; 
.tainsifrorn >6 to'12 carbon atoms give .homopolymers. 
Whose oil solubility increases with the carbon content of 
;the monomensothat'the'degree of solubility of the acry 
late-vinyl ester copolymer is a funcuon of the alk-yl chain 
length of each of the two esters and the proportion of the 
insolubilizing:solubilizing monomer used. In the Dittmar 
'et ‘al. U.S.7Patent No.- 2,232,595 the solubility of acrylate 

' polymers in para?in waxtis alsosregulated byalkyl chain 
7 length of the acrylate as well asby‘the nature ‘of the co 
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‘polymerizing monomer; if any. - . . > s . 

_ ' Variationin solubility ‘of'a .copolymer to‘?t individual 
requirements is a commonly employed procedure ‘in the. 

, art. Concerning present day'practices in’ this vrespect 
Spurl'in '(I. Polymerj?cience .3, 734 (1948)) makesrthe'se 

'2 ,' remarks about altering a’polymer to secure a desiredder , 

'gijee oi'solubility: - I ~ . ‘is ,s'r " ~ s f “iii-it is ‘desirable to Worl; with polymer solutions for» 
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either commercial or scienti?c purposes, it is frequently 
more desirable to alter the polymer for the best balance 
‘of solubility and physical properties than to go to great 
effort to use an available material. Manufacturers have 
long been conscious of this, and customarily supply ma 
terials tailored to ?t individual application. Because of 
the wide variation of solubility characteristics that is 
deliberately introduced by the manufacture of copolymers 
and cellulose derivatives, it is usually wise to consult the 
manufacturer’s literature for detailed solubility charac 
teristics.” ‘ 

Numerous examples of useful copolymers having the oil 
solubility of homopolyrners of alkyl acrylates having 3 to 
6 carbon atoms will be given; and since tailoring of co 
polymers for the purpose of conferring thereto certain 
solubility characteristics is an established practice in the 
art, formulation of other alkyl acrylate copolymers having 
the desired degree of oil-solubility will present no prob 

. lem to those skilled in the art. 
' The presently useful alkyl acrylate polymers may be 
prepared by methods generally known to the art. The 
polymerization may be effected in mass, emulsion or solu 
tion in the presence of a free-radical liberating agent as 
catalyst and in the presence or absence of known polym 
erization regulators. When effected in mass, the mono 
mer, or mixture of monomers, is simply maintained in the 
presence of the free-radical liberating agent, advanta 
geously with agitation, and at temperatures of from, say, 
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35° C. to 130° C. until the polymerization is substantially ' 
completed. When the polymers are formed by emulsion 
polymerization methods, an emulsion of the'monomer 
components is made in an aqueous solution using suitable 
emulsifying agents such as soap or an alkyl-substituted 
sulfosuccinate, and the emulsion is then subjected to a 
polymerizing temperature which may vary from 25° C. up 
to the boiling point of water. 
‘In solution polymerization, the monomer or monomers 

are dissolved in an inert liquid, and the resulting solution 
is agitated, preferably in the presence of a polymerizing 
catalyst at temperatures of from 25° C. to the boiling 

' point of the solution to effect copolymerization of said 
mixture. Solvents which may be‘ employed are generally 
substantially neutral organic liquid media, e.g., aliphatic, 
aromatic alkyl aromatic or alicyclic hydrocarbons such 
as hexane, benzene, ethylbenzene or cyclohexane; ketones 
such as methyl ethyl ketone or acetone, esters such as 
ethyl acetate or methyl propionate; chlorinated hydro 
carbons such as carbon tetrachloride or chloroform; 

» ethers such as ethyl ether or dioxane. Since the polymers 
are used as oil additives, it is advantageous to effect the 
polymerization in a solvent which has no deleterious 
effect on the hydrocarbon oil to be treated, so that the 

{resulting solutions of polymer may be added directly to 
said oil without I. ?rst having to separate the polymer 
from the reaction media. ' 

- The presently useful alkyl acrylate polymers are very 
advantageously prepared by conducting the polymeriza 
tion in the presence of polymerization modi?ers, whereby 
the solubility of the polymers may be further regulated. 
As modi?ers there may be used such well-known “chain 
transfer agents,” “telomerizers” or “regulators” as the 
alkylmercaptans, e.g., tert~butyl mercaptan or n—dodecyl 
mercaptan; the polyhaloalkanes ‘i such as carbon tetra— 
chloride, chloroform or bromoform; the nitroalkanes such 
‘as nitroethane or 2-nitr0propane; liquid hydrocarbons 
such as toluene, ethylbenzene, or kerosene, etc. The chain 
terminating agent maybe used as a solvent during the 
reaction or it may be incorporated with an extraneous 
solvent, e.g., dioxane, acetone, para?in hydrocarbons, etc. 
The generally known polymerizing catalysts may be 

‘employed in preparing the polymers. There may be 
used, for example, such organic peroxidic compounds as 
acetylfben'zoyl,‘lauroyl or stearoylperoxide and tert 
butyl or ‘cumene hydroperoxide; inorganic per-compounds 
such. as hydrogen peroxide, sodium perborate, or potas; 
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6 
sium persulfate, diazo compounds such as azo-bis-iso 
butyronitrile, alpha, alpha'-azodiisobutyramide, etc. 
The preparation of the useful polymers may also be 

carried out without the use of catalysts, e.g., by thermal 
polymerization. 
The polymerization reaction may be effected batchwise, 

e.g., by agitating the solutions at increased temperatures, 
say at 80—110° C., until reaction has been completed, or 
continuously, i.e., by constantly removing the polymer 
while replenishing one or both of the monomers and/or 
catalyst and regulating agent. When operating batch 
wise, the reaction product, i.e., the polymer may be 
separated from the reaction mixture by distilling off the 
solvent and any unreacted starting material; however in 
practice, separation of the polymer is not generally neces 
sary. Instead, the reaction mixture, comprising a solu 
tion of the polymer in the solvent, may be used directly 
as the antifoaming additive. 
The present polymers areetfective antifoaming agents 

when they are employed in very low proportions, i.e., in 
amounts of less than 0.06 percent by weight, based on 
the weight of the total hydrocarbon oil composition. 
From .001 percent to .01 percent of the polymers is pre 
ferred, but may be varied depending upon the nature of 
the oil, amounts less than 0.04 percent by weight usually 
being su?icient. Heavy oils and oils containing foam 
inducing adjuvants require more of the polymers than 
do base oils with lesser foaming characteristics. 
The antifoaming effect of the present acrylate polymers 

is not materially affected by the presence of other ad 
juvants in the oil. Since the acrylate polymers are present 
in the oils in oily very small quantities, the use of even 
very acidic or very basic adjuvants in the oil has substan 
tially no effect on the antifoam additives. Hydrocarbon 
oils containing the present antifoaming agents are stable 
when stored over long periods of time and also when 
subjected to heat and pressures representative of condi 
tions encountered under operating conditions. 
Hydrocarbon oils which are rendered substantially anti 

foaming by incorporation therein of quantities of less 
than 0.06 percent of the present polymers are synthetic 
or petroleum stocks of varying viscosities such as lubri 
cating oils for internal combustion engines and motors, 
diesel fuels and lubricants and pressure transfer media, 
e.g., industrial lubricants, process oils, hydraulic oils, tur 
bine oils, cutting oils, ?uid greases, gear oils, shock ab 
sorber oils, spindle oils, journal bearing oils, pneumatic 
tool lubricants, etc. They may ‘be ‘synthetic or natural 
hydrocarbons of any type, i.e., para?inic, naphthenic, aro 
matic or blended.‘ 

. Of particular interest is the usefulness of the present 
normally ?uid acrylate polyers as antifoaming agents for 
lubricating compositions containing foam-inducing addi 
tives. As will be shown hereinafter, the present polymers 
retard foaming of‘lubricating oils containing additives 
which ordinarily tend to'increase the foam-susceptibility 
of base oils. Thus, theacrylate polymers function very 
efficiently as antifoaming agents for hydrocarbon lubri 
cants containing detersive and pour-point depresisng ad 
ditives generally, and particularly such detergents as the 
metal salts of aliphatic, cycloaaliphatic, aromatic and aro 
matic-aliphatic compounds containing as substituents at 
least one salt-forming radical, and a hydrocarbon. chain 
of at least 4 carbon atoms. The structure and efficiency 
of some of such additives are described on pages 169-176 
of the book Motor Oils and Engine Lubrication, by Carl 
W. Georgi, published by Reinhold Publishing Corpora-Q 
tion, New York, 1950. As illustrations of such detergent 

' additives may be mentioned aluminum,‘ calcium or lithium 
hexadecylphenate, the barium or magnesium salt of sul 
fated dodecylphenol, the magnesium or strontium salt of 
an alkyl substituted naphthol in which the alkyl sub 
stituent is derived from wax, the barium salt of oleyl 
ester of carbonic acid; barium cetyl phthalate, the calcium 
salt of wax-substituted phenoxyphenol, the barium of wax-. 
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substituted, sulphated hydroxydiphenyl sul?de, etc. The 
present acrylates may also be used as foam-suppressing 
additives for oils containing detersive additives such as 
the Wax-substituted benzene sulfonates, the petroleum sul 
fonates, or salts of alkylhydroxyphenyl sul?des. V ' 
.The present acrylate polymers are also ‘efficient anti 

s- . 

time any unreacted material was removed by distilling" 
The residues were low 

The average 'molecular 
through a 10" Vigreux column. 
molecular weight polymers. 
weights given below were based on halogen content of ~ 
the polmer determined by chemical analysis. The fol 
lowing preparations were tested for dcfoaming action in 

foaming agents for lubricant compositions containing ex 200 cc. of Champlin 30 base oil, employing the testing 
treme-pressure additives, such as the aromatic and all~zy1~ ‘ Y procedure described above. 

Foam, cc. at 5 Min. (Polymer in ppm.) 

Polymer 
N one 

710-720‘ 
50 

From .3M Et acrylate, .73g. B2202, dz .6M 
C014; 34 Ag. polymer, 9.24% Cl, 1535. 

From 263M Pr acrylate, .6g. B2202, 1M 0014; 
31g. polymer 2.99% Cl, M.W. 4750 ________ __ 

From 2M Bu acrylate, 6.5g. B2202, 10M C014; 
510g. polymer, 3.58% Cl, M.W. 3950 _______ __ 

From 2M Bu acrylate, 7.5 cc. of 75% Gurnene 
hydroperoxide, 10M CClr; 220g. polymer, 
2.13% Cl, M.W'. 6650 _______________________ _ ; _______ .s 

From .3M Bu acrylate, .GM 00h, .872g. 
B2202; 37.1g. polymer, 2.65% 01, M.W. 5350. 

From .3M Bu acrylate, .9M .CHCls, 1.94g. 
Gumene hydroperoxicle; 392g. polymer, 
1.50% Cl, MAV. 6690 I ' 

.From 30g. Bu aorylate,'l54g. C014, 1.5g. B2202; 
- 32g. polymer, 3.98% 01, M.W. 3560_____‘_____ 
From 2M Bu aerylate, 10M (II-I013, 6.5g. 
B2202; 505g. polymer, 2.08% Cl, M.W. 5130. 

From 8M Bu acrylate, 40M CHCla, 20.5g. 
BzzOz; 982g. polymer, M.W. 5330 _________ .. 

From 30g. Amyl acrylate'llQg. ‘011013, .6g. 
BZzQ2; 28g.polymer, M.W. 5700 __________ __ 

From .211M Am acrylate, 1.5g. BzrOr, 1M 
CCh; 31g. polymer, 4.6% Ci, M.W. 3100 1.“ 

From 211M Am aorylate, .Gg. BzzO'z, 1M 
0014; 303g. polymer, 3.12% 01, M.W. 4550. 

From .193M hexyl acrylateé. .Gg. B2202, 1M 
0014; 27.5g. p0lymer,.2.85%, C1, M.W. 4980. 

From .2M 2ethylhexyl aerylate, .6M C014, 
z; 37.1g. polymer, 2.4% .7 _ 

M.W. 5765 l ________________________ -7 _____ _- ' 780 

' 1 Reaction times days lnsteadpo! 48 hours. ' 

aromatic compounds of from" 5 to 30 carbon atoms which 
contain a thiocarbonate group, e.g., chlorododecyl ethyl 
xanthate or chlorobenzyl methyl Xanthate; sulfocarbonates 
.such as trichlorobenzyl ethyl sulfocarbonate; trithiocar- ' 
bonates such as (dichlorophenyl) ethyl propyl trithiocar 
bonate; dithiocarbonates such as tetrachlorohexyl .p-tolyl 
dithiocarbonate; and thiocarbonates such as hexachloro 
tricosyl butyl thiocarbonate. Of the above, the xanthates 
generally have an economic advantage. 
The present active defoaming compounds may be em¢ 

ployed with compounded oils generally‘, such asv hydro- ,_ 
carbon oils» containing ‘additives’such as viscosity index 
improvers, pour-point depressants, metal deactivators, 
antioxidants, or extreme pressure agents, e.g.,.with phos 
phate-containing gear oils, corrosion-inhibited turbine oils, 
etc. - ' . V V . 

The present‘ invention is further illustrated, but notv 
limited, 'by the following examples: 

Example 1 

'The' effectiveness of antifoaming additives in hydro 
carbon oils may be determined according to the procedure 
generally described in'Designation L—12—445 of the C9- 
ordinating Lubricants Research. Committee or" the (30- j 
ordinating Research Council, New York. Brie?y this 
procedure involves bubbling air or an inert gas such as 
nitrogen through the hydrocarbon oil to be tested em 
ploying standard apparatus and standard conditions and". 
reading the volume of foam produced. _ ‘ ' 

A series of liquid polymeric alkyl acrylateswas prev. 
pared as ‘followsv; 1 ~ , i " ’ '7 ' 

Thealkyl ,acrylate was mixed wit-h, the‘qhalomethane“. 
indicated in the table‘below and‘the catalyst in the ‘pro-f. 
portions shown below, and bottles of therespective ‘mix-r 
tures were‘m'aint‘ained on a rotating raclcat a temperature 
of from 90—95° C. for 48 hours. At the, end. of that 75 In the presence of the indicated polymers at 50 ppm.‘ 1 

The above results show thatfwhile the antifoaming 
effect of the polymericlalltyl acrylates varies somewhat 
with the nature of the alkyl radical and with the average ’ 
.molecular ‘weight of the polymer, good anthoaming ac-‘ 
tivity is obtained with the polymeric propyl," butyl, amyl 
and hexyl acrylates at even very low concentrations, i.e., 
at 50 parts of the polymer per million parts by Weight of . 

‘Within the concentration'j 
range-of frornjone to 50 parts per million (0.000170 to“ 
the oil ' (0.005% by Vweight). 

- 0.005%‘) the amyl acryiate polymer provides'the optimum 
antifoaming activity.‘ l-lowevenreconomy does not require ‘ 

~ these very low concentrations. 
available polymeric propylacrylate'which is not so‘active 
at the'verylow vconcentrations but which nevertheless " 
possesses very good foaming efficiency’ at concentrations 
between'0.005% and 0.06% may often be employed more ' 

.ya'dvantageously as the antifoaming agent than the exé 
.trcmely active polymeric amyl. acrylate. , ‘ a i 

60" 

65 

70 

7 ‘Under the test conditions,’ each of these baseI oils I'g'ave 

V I Example'Z 

polymeric butyl acrylate‘s on three .di?erent oils. The test 
ing procedure was substantially that employed ‘in Exam 
Plc 1,, except that it was performedwith smaller'samplesj 
i.e.,' instead of using 200' cc. of the oil was in Example 1,, 
there was used 30 ml. ofoil. . “ T 

In the following table the three vdifferent oilsused are: 
denoted'as follows: ' " 

(l) Mid-Continent solvent re?ned SAE '30., 
V ('2) Mid-Continent'solvent re?ned SAE 10. , 

(13) Champlin sAnso. - - _ ‘ . 

a heavy foamyinrthe 'a'bsenceof the antiioaming polymers: 

Thus, the more readily ‘ 

Ill-his vexample:sh'owsthe antifoaming effect of various: 
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concentration the results shown in the following table 
were obtained: 

to 
as catalyst. The results obtained are shown in the fol- ' 
lowing table. 

Polymer Additive Used Foam (00.) at 5 Min. (Additive in p.p.m.) 

Percent 
Amt. of Tert. S I11 7 

C4H9SH Polymer None 
Aerylate 710-720 50 20 10 5 2 

G. Percent 

3.0 10.0 415 645 ____ __ 
1. 5 5.0 0 265 ____ __ 
0.6 2. 0 10 155 375 
0. 3 1.0 0 0 20 
0. 15 0. 5 0 20 165 
0. 06 0. 2 10 43 250 
0.3 1.0 10 25 95 
0.15 0.5 0 0 20 
0.06 0.2 0 0 30 

Polymer Molecular Base Oil Results 
Weight 

Butylacrylate (prepared m0 014) __ 2, 000 1 No foam 
Do _________________________ -. 3, 52s 2 Do. 

4, 807 2 Do. 
5, 011 1 Do. 
5. 352 1 D0. 
1, 513 1 Do. 

3, 253 2 & 3 Do. 
4, 565 2 dz 1 D0. 
5, 266 2 & 3 Do. 

Do___; _____________________ __ 6, 690 1 Do. 
Butyl acrylate (prepared in 2, 899 1 Do. 
OHBrz). 
Do _________________________ __ 3, 316 2 D0. 

Example 3 

Stability of various halomethane chain-terminated poly 
'meric alkyl acrylates in Champlin 30 oil under conditions 
of ordinary storage was determined by storing for 15 days 
at room temperature samples of oil containing the respec 
tive polymers and then submitting the stored samples to 
the antifoaming test’described in Example 1. No foaming 
Was observed vwith samples containing 5 parts per million 
of the ‘following polymers (see Example 1 for polyme 
preparation) . . 

Butyl acrylate, CHCls terminated. iMol Wt.=5130 
Amyl acrylate, C014 terminated. vMol Wt.=4550 
Amyl acrylate, OHCl3 terminated. jMol Wt.=5700 

_ ,‘Similar results are obtained with oils containing not only 
the above antifoaming agents but also other lubricant addi 
tives, e. g., gear oil-s containing extreme pressure adju 

’ Example 4 

\ Employing the testing procedure described in Example 
1 there was determined the antifoaming effect of some 
merca-ptan-terminated, polymeric butyl and amyl acrylates 
when employed in concentrations of from 2 parts to 50 
parts of the polymer per million parts of Champlin 30 oil. 
The polymers employed were prepared by heating for 48 
hours at 90-95 ° C.,ethirty grams of the indicated acrylate 
and the indicated quantities of tert-butyl me-rcaptan in 

25 

40 

45 

50 

55 

The above results show that while the antifoarning effect 
of the mercaptan-terminated polymeric alkyl acrylates 
varies with the quantity of mercaptan employed and thus 
with the average molecular weight of the polymer, as in 
dicated by sulfur-content, good antifoaming activity is ob 
tained with the polymers at even very low concentrations, 
i.e., at less than ‘150 parts of the polymer per million'parts 
by weight of the oil (less than 0.005% by weight). At 
the concentrations of less than 20 parts per million 
(0.002%) polymers having a sulfur content of less than 
1.0% provide the optimum ant-ifoam activity. 

Example 5 

. Stability of various mercaptan-termina-ted polymeric 
alkyl acrylates in Champlin 30 oil under conditions of 
ordinary storage was determined by storing for 15 days 
at room temperature samples of ‘oil containing the respec 
tive polymers and then submitting thestored samples to 
the antifoaming test described in Example 1. No foam 
ing was observed with samples containing 5 parts per 
million of the following polymers: 
Polymeric butyl acrylate, terminated with terL-dodecyl 

mercaptan, and containing 0.38% sulfur. 
Polymeric butyl acrylate, terminated with tertwbutyl mer 

captan, and containing 0.16% sulfur. 
Polymeric amyl acrylate, terminated with tert.-butyl mer 

captan, and containing 0.12% sulfur. 

Example 6 

Employing the testing procedure described above there 
was determined the antifoaming effect of. polymeric butyl 
or amyl acrylates, prepared in toluene, when employed in 
concentrations of from 2 parts to 10 parts of the polymer 
per million parts of a Champlin 30 base oil. The polymers 
employed were prepared by heating for 48 hours at 90-— 
95° C. the indicated acrylate in toluene in the propor 
tions shown below, and in the presence of benzoyl 
peroxide as catalyst. The viscosities shown below are 
10% cyclohexanone speci?c viscosities at 25° C. The 

benzene solution and in the presence of benzoyl peroxide 6() results obtained are shown in the following table: 

Polymer Additive Used Foam (00.) at 5 Min. 
(Additive in ppm.) 

B1202 Speci?c 
Toluene . Viscosity 

Alkyl of Polymer None 
710-720 10 5 2 

G. . G. 

30 108 1. 5 - 5 205 
100 333 1.0 0 25 
100 333 1 1. 9 » 0 20 
100 333 2 2. 0 0 10 
100 333 0. 6 0 30 
30 100 0. 6 0 15 
30 100 0.3 10 (S0 
30 108 0.6 0 20 

. a -> » -7 I 7 ~ 1 Curnene hydroperoxide employed instead of benzoyl peroxide. 
2 1 g. of cumene hydroperoxide and l g. of benzoyl peroxide. 
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The above results show that good antifoaming activity 

is obtained with the polymers at very low concentrations, 
i.e., at less than 10 parts of the polymer per million parts 
by weight of the oil (less than 0.001% by weight). 

Example 7 

Stability of the various liquid .alkyl acrylate polymers 
of Example 6 in Champlin 30 oil under conditions of 
ordinary storage was determined by storing for 15 days 
at room temperature samples of oil containing the respec 
tive polymers and then submitting the stored samples to 
the antifoaming test described in Example 1. No foaming 
was observed with samples containing 5 pants per million 
of the following polymers from Example 6: 

Polymeric butyl acrylate, speci?c viscosity =1.65. 
' Polymeric amyl acrylate, speci?c viscosity=2.13. 

Exampler8. 1 r ' 

Butyl and amyl acrylate were polymerized while dis 
solved in benzene. Reaction mixtures comprising 30 g. 
of either butyl or amyl acrylate, 92 g. of benzene and 0.3 
g. of vbenzoyl peroxide were heated for 48 hours at 90° 
C. Removal of unreacted solvent and monomer gave 
29.5 g. of a polymer in the case of butyl acrylate and 28 
g. of a polymer in the case of amyl acrylate. Additive 
concentrates consisting of 2 g. of the polymer dissolved 
in 18 cc. of mineral spirits were prepared and added to 
Champlin SAE 30 oil. Employing the testing procedure 
of Example 1, the following results were obtained: ' 

Foam (ml), after 5 Min. 
(Additive in p.p.m.) 

Polymer 

None 715 20 10 ' 5 2 

Butyl aerylate __________________________________ _. 10 20 200 
Amyl acrylate ___________________________________ __ 10 0 20 

Example 9 

Butyl or amyl acrylate was polymerized while dissolved 
in Stoddard solvent (a petroleum distillate). 
was eifected by maintaining bottles of the reactants on a 
rotating rack (43 r.p.m.) for 48 hours at a temperature of 
85—90° C. Each reaction mixture consisted of 30 g. of 
the acrylate, 100 g. of Stoddard solvent and 0.3 g, of ben 
zoyl peroxide. In one instance, shown below, tert-butyl 
mercaptan was also present. The polymers were not 
isolated from the reaction mixture; instead, each reaction 
mixture was diluted with additionalStoddard solventfto 
244‘ g., and the diluted material was‘ employed as the 
autifoam additive for Champlin SAE 30‘ oil. Assuming 
complete polymerization of the monomers, eachsolution 
was taken to be a 12.3 percent by weight concentrate of. 
the polymeric acrylate. Employing the testing procedure 
of Example 1, the ‘following results were obtained with . 
the respective polymer solutions: ’ 

. " “Foam (ml) at 5 Min. 
(Polymer in p.p.m.)' 

Polymer I ‘ ‘ 

None 715 10 ' 5 2 

Butyl aerylate _________ _, ______________ __ 0 0 20 
Butyl acrylate 1___ -_ __; _________ _ _ 0 0 20 

Amyl acrylate _________________________ _- 0 10 50 

mill‘. 

Example’ 10 V 

. A mixture consisting of 256 g. (2- moles, 284 cc.) ‘ofv 
butyl acrylate,. 1540 g; (10 moles, 965 cc.) of carbon ‘ 
tetrachloride and 14.25 g. of 72 percent cumene hydro- ' 
‘peroxide (4 percent by weight‘ of pure hyd'roper'oxide’? f 
based on the acrylate) was charged .to 8 small bottles 
(160 cc. each). These were’ maintained at 975° for 42 

Reaction ' 

1 Also present, 1.0% tert-butyl mereaptan, based on weight 01' mono 

10 

15 

20 

25 

30 

35 

40 

50 

60 

~ foaming effect of a polymeric .amyl acrrylate. 

I ‘ring the solvent from the resulting reaction product. 
-_Champlin' 30 oil was incorporated with the additive to 

75, 

12 . 

hours. The reaction mixtures were then combined and 
the whole was stripped to yield 202 g. of the substantially 
pure polymeric butyl acrylate. In order to prepare an 
antifoam concentrate, 100 g. of the stripped product was 

~ dissolved in 300 g. of kerosene and then further diluted 
to 20 percent solids by the addition of 100 g. of toluene. 
The resulting concentrate was then added to aircraft en 
gine oil 120 in a quantity to give 10 parts of polymer 
per million parts of oil, and the foam susceptibility of the 
resulting'oil was determined as ‘described in Example 
1, except that instead of ‘using 200 cc. of oil, 40 cc. of 
the oil was employed for the test. No foam was obtained 
at 'the 10 ppm; concentration (0.001 percent) whereas 7 
the untreated oil gave 70 cc. of foam under the same test 
conditions. I 

Example 11 
Into a ?ask equipped with stirrer and'thermorneter 

there was placed 225 g. of butyl'acrylate and 750 g. (865 ‘ 
cc.) of toluene. The reaction mixture was brought to a 
temperature of 100° C. Within 35 minutes ‘and there was 
initiated the portionwise additiouofa catalyst solution 
consisting of 6.25 g. (7.3 cc.) of commercial 72 percent 
cume'ne hydnoperoxide diluted vwith'toluene to 25 cc. The 
?rst portion added was 5 cc.; the remaining20 cc. was 
added in 2-cc. portions at intervals during the subsequent 
3.2 hours, during which period the pot temperature was 
maintainedvat about 110°C. Heating at 109.0°-109.5° 
C. was continued for an additional 3 hours, atrwhich 
time polymerization was’ substantially’completed. Re 
fractive index determinations on samples of the reaction 
mixture withdrawn at intervals during the run showed 55 

'percent polymerization after 1.25 hours and 79 percent 
after 2 hours. 
The reaction mixture was then stripped at a maximum . 

pot temperature of 200° C./2 mm. to give as a residue 
215 g. of the viscous, liquid polymer. In order to pre 
pare an an-t-ifoam concentrate, 100 g. of the polymer was 
addedto 300 g. of kerosene and 100 g.rof toluene. This 
gave'aconcentrarte having 20 percent by weight of poly 
~nier."When tested with aircraft engine oil 120 as in 
Example 10, no foam was obtained at a concentration of 
10 parts of polymer per million parts ofoil. . 

Example 12 

For ‘still anothertest with air-craft engine oil 120,amy1 
acrylate was prepared in carbon tetrachloride as follows: , 
A mixture consisting of 480g. of amylacrylate, 2464 g. 

of carbon tetrachloride and 9.6 g. .of ‘benzoyl' peroxide 
7' was charged to 16 bottles, and the bottles were tumbled" 

for 40 hours at a temperature of 95°C. The contents of 
all were combined, and the combined material stripped 
at armaximum pot temperature, of 160° C./3 mm. to" 
give 475 g. o‘i'the viscous liquid polymer.’ When tested 
as in Example 10, the polymer rendered aircraft engine 
oil 120 non-foaming when incorporated therein .at a con 
centration of. 10 parts of polymer per million partsrof oil. ' 
It was similarlyj efficient-when tested with Champlin SAE 
30 oil. j , v ' I ' 

‘ Example 13' V V 

'This example shows .the e?ect of heat on'the anti 
The 

polymer was prepared by tumbling for 48 hours a mix 
ture consisting of 30 g. of the acrylate, 154 g. of carbon" 
‘tetrachloride, and 0.15 g. of benzoyl peroxide, and remov 

A 

give a concentration of additive of ten .parts per million, 
vandthe treated oil was tested for foaming substantially 
_.‘as7d'escribed ‘in Example 1, except that tests were made :at 
"the various temperatures shown below and that theyrwer'e _ 

erformed on a small scale, i.c., insteadof using 200 cc. ' V 
of oil,.the volume of test sampleplusbubbler was‘ 35 cc. 7 
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The following results were obtained with the untreated 
and treated oils. 

' Butyfa’crylate, C014 terminated, M01 
Wt =5 ‘452 

Foam (00.), at 5 Minutes 

Temperature, ° C. 
Untreated Treated 

Oil Oil 

100 0 
75 0 
60 0 
60 0 

Example 14 
A Cha-mplin SAE 30 oil was incorporated with 4% 

by weight of a detergent additive and samples of the com 
pounded oil thus obtained were then admixed with various 
polymeric acrylates in concentrations of from 5 parts to 
59 parts of the polymer per million parts of the detergent— 
containing oil. The detergent additive which was em 
ployed was a barium salt of an alkyl aromatic s-ulfonic 

‘ acid in which the alkyl radical has from 22 to 30 carbon 
‘atoms and will be hereina?ter designated as D—1. The 
polymers employed were prepared by heating the indi 
cated alkyl acrylate for 48 hours at 90-95 ° C. in the 
presence of the indicated chain-terminating agent, e.g., 
an alkyl'benzene, alkyl rnercaptan or polyhalomet‘hane 
and in the presence of benz-oyl per-oxide as catalyst. 
Samples of the oil containing 4% by weight of D-1, and 
the respective polymeric acrylates in the quantities shown 
below were submitted to the testing procedure described 
in Example 1 in order to determine the antifoaming 
effect of the polymers. The results obtained are shown 
in the following table: 

10 

15 

20 

25 

30 

14 
Polymeric amyl acrylate, toluene terminated, 10% cyclo 

hexanone. Speci?c Viscosity=2il3 
Polymeric amyl acrylate, butyl mercaptan terminated. 

Percent S=0.12 

One of the above samples, i.e., that containing the 
toluene-terminated polymeric amyl acrylate was again 
tested at the end of a total of 22 days and then at the 
end of a total of 60 days storage. No foaming was ob 
served in each case. Blank test samples consisting of only 
the Champlin 30 base oil or of the same oil to which 
had been added 4 percent by weight of the detergent addi 
tive D-l had foam values of 710 and 780 cc., respectively 
at the end of the ?fteen-day period. . 

Example 16 

A 30 grade, 93 VI. base oil was incorporated with 6.5% 
by weight of an extreme pressure additive comprising 
chloronaphtha alkyl xanthate (chlorinated naphtha in 
which only a part of the chlorine has been substituted by 
an alkyl xanthate group) and a sample of the compounded 
oil was admixed with a carbon tetrachloride terminated 
polymeric butyl acrylate in a concentration of 200 parts i 
of polymer per million parts of'compounded oil by weight. 
Evaluation of the foam-susceptibility of the resulting‘ 

, sample employing the testing procedure described in Ex 
ample 1 showed no foaming after 5 minutes bubbling 
time, whereas oil containing only the xanthate in absence 
of the polymer, gave considerable foam when submitted 
to the same test.‘ 

Example 17 

A 30 grade, 93 V1. base oil was incorporated with 
6.5% by weight of the chl-oronaphtha alkyl xanthate of 

Foam (ed) at 5 min. (Additive in ppm‘) 

Polymer Additive 
None 50 20 
780-765 

10 5 

Propyl acrylate, C014 terminated, M01 
Wt —4 75“ 10 550-575 

10 . l) 

Butyl acrylate, tert.-butyl mereaptan termi~ ' 
nated, percent S=0.25 ____________________________ __ 0 

Butyl aerylate, toluene terminated, speci?c ~ 
viscosity= 1.65 1 ____________________________________ __ 0 0 

Butyl acrylate, CHCI; terminated, M01 
Wt. = 5,1 ‘10 0 

Amyl agrylate, C014 terminated, M01 Wt. 
= 55 

Amyl aerylate, toluene terminated, Speci?c 
viscosity=2.18 1... 

Amyl aerylate, tert.-butyl mercaptan termi 
nated, percent S =0.12_ _ _ 

Hexyl acrylate, 0C1; terminated, M01 
\Vt.=4,980 105-110 

1 10% cyclohexanone. 

Example 15 . 

Ohamplin' 30 oilwas heat-blended with 4% by Weight 
of the detergent additive D-'1 (see Example 14), andto 
samples of the compounded oil were added 5 parts per 
million partsof compounded oil of the various polymeric 
amyl acrylates shown below. The polymers were pre 
pared as shown in Examples 1, 4 and 6. The samples 
were then stored at a temperature of 25° C. for 15 days. 
At the end of that time each sample was submitted to 
the testing procedure described in Example ‘1 in order to 
determine ‘the effect of storage on the antifoaming prop 
erties of the polymeric amyl acryla-tc. No foam was ob 
served with samples containing 5 ppm. of the following 
polymers: I . 

Polymeric amyl 'acrylate, C014 terminated. Mol Wt.‘= 
4550 

Polymeric amyl acryla-te,- CHCla terminated. Mol Wt. = 
5700 

60 

65 

70 

75 

Example 16 and a sample ofthe compounded oil was ad 
mixed with a normally ?uid, carbon tetrachloride termi 
nated polymeric amyl acrylate in a concentration of 100 ' 
parts of polymer per million parts of compounded oil 
by weight. 
ploying the procedure described‘ in Example 1, showed no 
foam at a 5-minute bubbling time. 

Example 18 
To 93.25 parts by weight of a 30‘ grade, 93 V1. oil 

there was added 6.75 parts by'weight of an ER additive 
comprising predominantly the chloronaphtha‘ alkyl xan 
thate of Example 15 together with minor proportions of 
an aliphatic dicarboxylic acid ester and an organic phos~ 
phate. _ 

The resulting compounded oil showed considerable 
foaming when submitted to the foaming test described in 
Example 1. To the ‘compounded oil there . was then 
added the polymeric amyl acrylate of‘Example 16 in a 

Foaming tests on the resulting sample, em-v 
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concentration equivalent to 100‘ parts by weight of the 
polymer per million parts of the ?nished oil. When the 
resulting product was submitted to the same foaming test, 
no foaming was observed at a 5-minute bubbling period. 

Example 19 
Samples of the compounded oils of Examples 16-18, 

i.e., samples of hydrocarbon oil containing the E.P. addi 
tives and the polymeric acrylates were stored for 60 days. 
No foaming was observed when the stored samples were 
submitted to the foaming test described in Example'l. 

Example 20 

This example shows the. effect of‘various acrylate 
acrylate copolymers on- the foaming tendencies of hydro 
carbon oils. 
The acrylate mixtures shown‘below were copolym 

erized in 100 cc. of carbon tetrachloride by maintaining 
bottles of the solution on a rotating rack (43 r.p.m.) for 
48 hours at 98° C. Benzoyl peroxide (1% based on the 
Weight of the monomer mixture) was used as catalyst. 
The copolymers were recovered by stripping off the sol 
vent, and. were incorporated into a Champlin 30 oil in 
the concentrations shown below. The following foam 
test data were obtained using the evaluation procedure - 

10 

15 

15 
The reaction product, comprising a solution of the 

70:30 Z-ethylhexyl acrylate~ethyl acrylate'ciopolymer in 
the kerosene was used directly as an antifoam additive. 
Incorporation of the solution into 'a ‘Champlin 30 oil in 
a quantity corresponding to 10 parts of copolymer per 
million parts of oil and testing of the treated oil by the 
method of Example 1 showed no foam at 5 minutes. 7 

Example 22 

A mixture consisting of 210 g. (1.14 moles) of 2 
ethylhexyl acrylate, _90 g. (0.9 mole‘) of ethyl acrylate, 
1575 g. of carbon tetrachloriderand 5.83 g. (1.94 percent 
by weight based on total 'acrylates) was charged to 9 
bottles. These were then maintained on a rotating rack 
at 43 r.p.m. for 40 hours at 95° C. After combining 
the reaction mixtures the whole was stripped tovgive 311 
g. of the substantially pure, viscous liquid Z-ethylheXyl 
acrylate-ethyl acrylate copolymer. In order to prepare 
a concentrate, 150 g. of the liquid copolymer was diluted 
with 150 g. of toluene and 450 g. of kerosene to‘ give an 
additive havinga 20 percent by weight copoly'mer content. 
This was tested with aircraft engine oil 20 as in Example 
10. No foam was obtained at a concentration of 10 parts 

. 25 . . . 

1n Example 1. 7 ~ of copolymer per million parts of 011. 

Copolymer Reactants Av. - Foam (00.) at 5 
‘ Allryl ‘Min. (Copoly 

Chain mer, p.p.m.) 
Length 

Acrylate G. Mole Aerylate G. Mole Molar 
' ' ' Basis 40 10 

2-ethylhexyl ___. .130 Ethyl _____ _. a .060 6.1 0 0 
.114 Ethyl__ 9 .090 ' 5.4 0 0 
. 130 PropyL 6 . 053 6. 5 0 390 
. 164 Propyl ____ -_ 4. 5 . 039 5. 4 0 0 

Example 21 Example 23 

A ?uid alkyl acrylate-alkyl acrylate copolymer having .40 This example shows the antifoaming effect of various 
an average alkyl chain length of 5.35 carbon atoms on 
a molar basis, and substantially the oil-solubility-of amyl ~ 
acrylate was prepared in kerosene solution as follows: _ 
A mixture consisting of 140 g. of 2-ethylhexyl acrylate, 

60 g. of ethyl acrylate, 2 g. of benzoyl peroxideand 800 
g. of a kerosene known to the tradeias “Skellysolve S” and 
comprising higher para?inic hydrocarbons with consider 
able amounts of aromatics and/or naphthenes, was 
charged to a reaction vessel equipped with agitator and 

£15 

2-ethylhexy1 acrylate-ethyl acrylate copolymers. The 
copolymers were prepared in carbon tetrachloride solution 
and in the presence or" about 2, percent of the monomer 
weight of benzoyl peroxide, polymerization being effected 
by agitating the solutions at 43 rpm. for 65 hours at 780° ' 
C. The ,copolymers were recovered'by vstripping off the. 
solvent and any unreacted- monomer. ' . Foam tests of ' 

Champlin SAE 30 oils which had been incorporated with 
the copolymerswere conducted ‘by the method of Ex 

thermometer', and the mixture was heated to a tempera- 5t) ample ,1. The following resultswere obtained: 

Copolymer React-ants _ ' ‘ 

‘ Av. alkyl Foam (mL) Alter 5 Min. 
chain M01. (Copolymer in p.p.m.) 

Z-Ethylhexyl Ethyl‘ length “71;. of 
acrylate acrylate ' molar Co- ' 

' ‘ , basis polymer 

G. Mole G. Mole . I ‘ 50 4O 2O 10 5 2 

25. 5 . 139 4. 5 . 045 6. 54 5, 460 0 ___ 120 450 ___ ___ 
24. 0 . 130 6.0 .060 6-10 5, 340 .__ _ _ _ _ __ 0 20 300 

22.5 . 122 7. 5 ..075 ‘ 5. 72 5, 280 ___ ___ __l_ 0 0 20 
' 21.0 .114 9.0v .090 5.35 5,520 ___ ___ ___ 0 0 50 
19. 5 .106 10. 5 .105 5.01 5,660 ___ ___ ___ 0 0 30 _ 
18.0 _ .098 12. 0' . 120 4. 70 5, 560 ,___ __1 ___ 0 _ 10 80 
16.5 .000 13. 5 .135‘ .4;40 ' 5,080 ___ ___ ___ 25 60 ___ 
15.0 .082 15.0 ‘ .150 4.12 4,150 30 __'_ 70 ___ __ _._ 

ture of about 100° C. withinonehour. The temperature 
was maintained at from 97° C. to 102° C. for an addi 
tional 5.7 hours. About the middle of the heating period 
an additional l-gram portion of benzoyl peroxide was 
added. Atintervals, during the heating period, samples 
ofvthe reaction'mixture were removed in order to "note 
the reaction progress. Refractive index determinations, 
made on the samples showed 54 percent polymerization at 
the end of 2 hours, 83 percent at the’ end of 4 hours and 
100 percent polymerization at the end of 6.7 hours, at 
which time heating Was discontinued. 

Theabove data‘show that most efficient antif-oaming 
effect is imparted to this oil by copolymers prepared from 

, 65 weight percent to _75 weight percent of the 2~ethylhexyl 
acrylate and 25-35 weight percentof the ethyl acrylate 
and having an average alkyl chain length of 5.01 to 5.72. 

' A similarly prepared polymeric 2#ethylhexy1 acrylate 
gave affoam value of .780 ml. at'50 ppm. and a similarly 
prepared polymeric ethyl acrylate gave a foam value of V 
705 ‘ m'lfat the50 p.p.m. concentration when tested by the 
same procedure. The ‘base oilhad a foam value of 71S 
mLin the absenceof any additive. } 
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Example 24 
This example describes the preparation and usefulness 

of a 58.3:4l.7 (molar ratio) n-octyl acrylate-methyl 
acrylate .copolymer having an average alkyl chain length 
of 5.07 carbon atoms. 
A mixture consisting of 75 g. of n-octyl acrylate, 25 g. 

of‘methyl acrylateand 300 g. of a liquid hydrocarbon 
known as Stoddard Solvent was heated to 100° C. and 
there were added totthe heated mixture four portions of 
benzoyl peroxide‘(0.5 g. each) at 45 minute intervals. 
Heating was continued 45 minutes after the ?nal catalyst 
addition so that the total heating period at 100° C. was 
three hours. The reaction mixture, comprising a 25 per 
cent solution of 75:25 (weight ratio) n-octyl acrylate 
methyl acrylate copolymer completely inhibited the foam 
ing tendency of a Champlin 30 oil when added to the oil 
in a concentration equal to 100 parts of additive to a 
million parts ‘of oil. 

' . ‘ Example 25 

5 Using the-procedure of) Example'24, there was pre 
pared a 20 percent solution of 48.5 :5 1.5 (molar ratio) 
decyl acrylate-methyl acrylate oopolymer having an aver 
age alkyl chain length of 5.37 carbon atoms. re re 
actants comprised 70.0 g. of decyl acrylate, 30.0 g. of 
methyl acrylate, 400 g. of Stoddard Solvent and 1.50 g. 
of benzoyl peroxide. The total heating time at 100° C. 
was 6 hours. . 

The reaction product, comprising a solution of a 70:30 
(weight ratio) decyl acrylate-methyl acrylate copolymer 
in the kerosene was used directly as an antifoamant in a 
30 grade oil, whereby a quantity corresponding to 100 
parts of the copolymer per million parts of oil completely 
eliminated the foaming tendencies of the oil. 

Example 26 

A 29:71 (molar ratio) copolymer of n-lauryl acrylate 
and ethyl acrylate, having an average chain length of 4.9 
carbon atoms, was prepared substantially according to 
the procedures of Example 24, except that there were 
used equal parts by weight of the respective acrylates ‘and 
that a kerosene known to the trade as “Skellysolve S” was 
used as solvent. The . ?nal reaction product comprised 
a 40 percentsolution of the copolymer in “Skellysolve S.” 
'When used as anantifoamant in Champlin 30 oil, com 
plete inhibition of the oil to foaming was effected at a 
concentration of 100 parts of additive to a million parts 
of oil. ’ ' V ' 

Example 27 

v>Using the general procedure of Example 24, 60 g. of 
nonyl acrylate and 40 g. of ethyl acrylate were heated at 
100° C. for one hour in 300 g. “Skellysolve S” in the pres 
ence of 1.0 g. benzoyl peroxide. After the one hour 
heating period an additional mixture of 60 g. of nonyl 
acrylate and 40 g. of ethyl acrylate was gradually added 
over a period of one hour. 
tinued for 2 hours with an addition of 0.6 g. benzoyl 
peroxide every thirty minutes. 
The reaction mixture comprising a 40.0 percent solu 

’ tion 60:40 nonyl acrylate-ethyl acrylate copolymer (or 
43:57 molar ratio nonyl:ethyl copolymer) having an 
average alkyl'chain length of 5 carbon atoms was used 
directly as an antifoamant and completely stopped the 
foaming of a 30 grade an at a concentration of 100 parts 
per million. 

‘Example 28 ' 

. example shows theiantifoaming effects on Champ 
30 ‘base oil of copolymers of n-butyl or amyl acrylate 

and styrene. vThe copolymers were prepared by maintain 
ing'fbottled solutions of the monomer mixtures for 48 
hours on a rotating rack ‘(.43 ‘r.p.m.) at a temperature of 
90-95 °' C. In“ one case the monomer mixture consisted 
of 271g.‘of n-butyl’acrylate and 3 g. of styrene and in 
another experiment the monomer mixture consisted of 

Heating at 100° C. was con? 
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25.5 g. of amyl acrylate and 4.5 g. of styrene. In each 
experiment 100 cc. of carbon tetrachloride was used as 
solvent and 0.6 g. of benzoyl peroxide was employed as 
catalyst. The monomers used were employed as received, 
i.e., without removing any inhibitor present. 

In each case reaction mixtures resulting from the 
polymerization were diluted to 200 cc. with toluene. 
The diluted materials comprising solutions of the respec 
tive copolymers were employed as the antifoam additives. 
This procedure eliminated the necessity of isolating the 
polymer (stripping operation) and re-dissolving it in a 
suitable solvent for use as a concentrate. The quantity 
of diluted material employed was based on the assumed 
complete copolymerization of ‘the monomers. Thus, in 
each case the 200 cc. of toluene-diluted material was 
assumed to contain 30 g. of copolymer, 0.01 cc. of the 
diluted material containing 0.0015 g. - Accordingly, ad 
dition of 0.01 cc. of the diluted material to 37—38 cc. of 
base oil corresponded to the addition of approximately 
50 parts of copo-lymer per million parts of oil. Samples 
of Champlin 30 base oil which had been thus incorporated 
with varying amounts of the respective copolyme-r were 
tested for foaming as described in Example .1, except 
that instead of using a 200 cc. sample of oil, 37 cc. 
of oil was used for each test. No foam was observed 
at the concentration of 50 parts per million of the respec 
tive copolymers; whereas the oil, alone, gave about 70 
cc. of foam under the same test conditions. 

Examplev 29 
This example shows the antifoaming effect of copoly 

iners of various alkyl acrylates and acrylonit-rile. Em 
ploying the copolymerization procedure of Example 28 

' copolymers were prepared from the following monomer 
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mixtures: ' 

27 g. Z-ethylhexyl acrylate and 3 g. acrylonitrile 
27 g. n-butyl acrylate and 3 g. acrylonitrile 
25 .5 g. amyl acrylate and 4.5 g. acrylonitrile 

Testing of the Champlin 30 base oil as is Example 28 
showed no foam for respective test samples containing 
50 parts per million‘ of copolymers'prepared from the 
above mixtures. . 

Example 30 
This example shows the antifoaming effect of copoly 

mers prepared from 2-ethylhexyl or n-butyl acrylate and 
methyl methacrylate. The copolymers were prepared 
using the polymerization procedure described in Example 
28 except that in'this instance the following monomer. 
mixtures were used: - ' 

27 g. 2-ethylhexyl acrylate and 3 g‘. methyl inethac-rylate 
25.5 g. 2-ethy1hexyl acrylate and 4.5 g. methyl’meth 

acrylate " V 

27 g. n-butyl acrylate and 3 g. methyl methacrylate 
27 g. amyl acrylate and 3 g. methyl methacrylate 

Copolymers obtained 'from the above monomer mixtures 
showed no foaming at 50 parts per million when tested 
with Champlin 30 base oil as in Example 28. 

Example 31 

This example shows the antifoaming e?ect of copoly 
mers of various acrylates and methacrylonitrile. The 
polymerization was effected as in Example 28 except that 
in this instance the followingpmonomer mixtures wer 
used: ' 

28.5 g. 2-ethylhexyl acrylate and 1.5 g. methacrylonitrile 
27 g. Z-ethylhexyl acrylate and 3.0 g. methacrylonitrile 

' 27 g. butyl acrylate and 3 g. methacrylonitrile 
27 g. a-myl acrylate and 3 g. methacrylonitrile 

Addition of the above ‘copolymers, respectively, to 
Champlin 30 base oil showed no foaming at a concen 
tration of 50 parts per million when tested as in Ex 
ample 28. . i 



3,166,508 
1 a I. . 

Example 32 

This example shows the antifoaming effect of copoly 
mers of various acrylates and vinyl acetate of isopropenyl 
acetate. The polymerization was'effected as in Example 
28 except that instead of employing only carbon tetra 
chloride as solvent, a mixture of 100 cc. of toluene and 
100 cc. of carbon tetraehloride'was used, and that in 
this case the following monomer mixtures were used: 

24 g. 2-ethylhexyl acrylate and 6 g. vinyl acetate 
21 g. Z-ethylhexyl acrylate and 9 g. vinyl acetate 
27 g. butyl acrylate and 3 ‘g. vinyl acetate 
27 g. amyl acrylate'and 3 g. vinyl acetate 
27 g. amylacrylate and 3 g. isopropenyl acetate 

No foaming was observed of Champlin 30 baseoil ‘con 
taining 50' parts per million, respectively, of. the copoly 
rners obtained from the above mixtures. ~ 

Example 33 
Copolymers having the oil-solubility of polybutyl acry 

late were prepared by heating for 48 hours at 90-95 ° C. 
mixtures of di-n-butyl maleate with n-butyl acrylate or 
n-amyl acrylate in carbon tetrachloride solution and in 
the presence of 'benzoyl peroxide as catalyst. Testing of 
the anti-foaming effect of the copolymers by the test pro 
eedure of Example 1 gave the following values: 
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Example 35 

This example shows that antifoaming amounts of a 
liquid polymeric amyl acrylate have substantially no elfect 
on oil treated therewith. ,The polymer was prepared as 
follows: ' ' 1 ~ , 

A mixture consisting of 240 g. of ainyl acrylate, 1232 g. 
of carbon tetrachloride andv 4.8 g. of ‘benzoyl peroxide 
was charged to 8 bottles, and the bottles were maintained 
on a rotating rack v(43 r.p.m.) for 40 hours at 95° C. The . 
reaction mixtures were then combined, and stripped to 
160° C./2—3Vm'm. There was thus obtained as residue’ 7 
235 g. of the viscous, ‘liquid polymeric amyl acrylate 
having an average molecular weight of 5250 as determined 
by chlorine analysis of this carbon tetrachloride-term 
inated polymer. ' ‘ ' . 

A sample of a Mid-Continent solvent-re?ned SAE grad 
' 10 oil containing 0.05 percent (500 ppm.) of the co 
polymer of this example was tested for viscosity and foam 
ing as in Example 34. The viscosity value of the treated 
oil was 207.3 (S.U.S.) vs.'207.8 for the oil, alone. The 
foam test showed no foam for the treated oil, vs. a foam 
value of 70 ml. forthe untreated oil. ’ ‘ 

Example 36 

This example compares the effect on oil foam of some 

Foam (ml.) at 5 Min. (Additive 
V Reactants Used, 5;. Av. in Parts Per Million of Oil) 

C014 M01. 
[M aleate . Wt. 

Acrylate Catalyst 7 None 50 10 V 5 ~ 2 
710-720 ' ' . 

QOOOOO . 
Example 34 

This example shows that antifoaming amounts 'of a 
liquid Z-ethylhexyl acrylate-ethyl acrylate copolymer have 
substantially no effect on the viscosity of an oil treated 
therewith. ~ ' 

A 70:30 2-ethylhexyl acrylate-ethyl acrylate copolymer 
was prepared as follows: A mixture consisting of 140 g. 
(0.75 mole) of Z-ethylhexyl acrylate, 60 g. (0.60 mole) 
of ethyl acrylate, 1050 g. of carbon tetrachloride and 3.89 
g. of benzoyl peroxide was charged to 6 bottles, which 
were then tumbled for 48 hours at 95° C. Removal of 
solvent from the combined reaction mixtures at 150° 
C./10 mm.‘ gave 196 g. of the substantially pure Z-ethyl 
hexyl acrylate-ethyl acrylate copolymer having an average 
molecular weight of 6900 as determined by chlorine 
analysis of this carbon tetrachloride-terminated product, 
and an average alkyl chain length of 5.35. ' 

In order to determine if the copolymer ‘caused any ap 
preciable viscosity change in the oil, an untreated sample 
of a Mid-Continent, solvent-re?ned SAE grade 10 oil 
and a. sample of the same oil containing 0.05 percent (500 
ppm.) of the copolymer of this example were prepared, 
and the viscosity of the specimens determined at 100° F., 
employing the American Society for Testing Materials 
method D-445-46T. The untreated oil was found to have 
a viscosity (S.U.S.) of 207.8, and the value for the treated 
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polymeric alkyl acrylates with that of some 
methacrylates. ' 

Employing the polymerization procedure generally 

polymeric 

described in Example 1, polymerization ofrmonomeric' . 
alkyl acrylates or rnetha'crylates was effected in carbon 
tetrachloride solution to give polymers having the molecu 

' lar‘weights shown below. Evaluation’ of the antifoaming 
efficiency of the polymers in Champlin' 30 base oil, using 

"the evaluation procedure of Example 1 for tests at the 
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oil was 207.9. Evaluation of the foam susceptibility of ' 
the untreated, and treated oil, using 1 the procedure of 
Example 1 except that instead of using 200 cc. of the oil, 
37 cc. of oil‘was employed for each test, gave a foam of 
70 cc. for the untreated oil and no foam for the treated 
oil. 
acrylatecopolymer confers antifoam property to hydro 
carbon oils without causing any appreciable change ‘in the 
viscosity characteristics of the oil.. ' . , ' 

70 

From these data it is ‘apparent that the acrylate-7 

75 

Amyl methacrylate, mol. wt. 5,450. _ __l _ ._ i ,7 

500 ppm. concentration, and the'procedure of Example 
2 for tests at the 50 ppm. concentration gave the follow 
ing results: - ' ' 

1231111 (00.). at 5 Min. 
, O ymer 1J1 . .111. 

Polymer Additive p ) 

950 Over 70 ml. 
Amyl acrylate, mol. wt. 5,460.--“ ' 0- 0., - ‘ 
Hexyl acrylate, mol. wt. 3,130 _________ __' 
Hcxylvmethacrylate, mol. wt. 3,100 ____ __ 

0 0. 
660 Over 70731. 

I ‘ This application is continuation-in-part of my applica 
tion Serial No. 390,250 ?led November 4, 1953," as a 
continuation-in-part of my application Serial'No. 281,680, 
?led April 10, 1952 and now abandoned. . 

Whatlis claimed is: ' a . 

1. A composition of matter of'r'educed foaming proper;v ' 7 
tries consisting essentially of a’ hydrocarbonf'oil' having 
foaming tendencies and: aquantity' less than 0.06% by 
‘weight, based on the weight‘ of said oil, said quantity 
being: sufficient to suppress said'foaming tendency ,b'ut 
insu?icient to modify substantially?he viscosity charac-_ 
teristics of the oil, of‘an' alkyl acrylate polymer having 
a molecular weight less than. 10,000 and selected from ' 
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the class consisting of (A) a normally ?uid homopolymer 
of an alkyl acrylate having at least 3 but less than 7 
carbon atoms in the alkyl radical, (B) a normally ?uid 
copolymer of ‘at least two different alkyl acrylates in 
which thealkyl radicalhas from 1 to 18 carbon atoms 
and in which the average number of carbon atoms in the 
alkyl radicals'of the copolymer molecule is' at least 3 
but less than 7 on a'molar basis and (C) a copolymer 
having the oil-solubility of (A) and containing at least‘ 
50% by weight of an alkyl acrylate in which the alkyl 
radicalihas from 1 to 18 carbon atoms with the balance 

7 being a compound other than said acrylate and copolymer 
izable with the acrylate, the said compound being selected 
from the group consisting of alkyl methacrylates, styrenes, 
alkyl furnarates, alkyl maleates, alkyl itaconates, acryloni 
trile, methacrylonitrlle and vinyl esters of aliphatic mono 
carboxylic ‘acids. ' 

2. A lubricant of reduced foaming properties con 
sisting esentially of a hydrocarbon oil lubricant having 
foaming tendencies and a quantity less than 0.06% by 
weight based on the weight of said lubricant, said quantity 

,-being sufficient to suppress said foaming tendencies but 
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insu?icientto modify substantially the viscosity charac- ' 
teristics of the lubricant, of an alkyl acrylate polymer 
having a molecular weight in the range from 1513 to less 
than_,10,000 selected from the class consisting of (A) a 
normally ?uid homopolymer of an alkyl acrylate having 
at least 3 but less than 7 carbon atoms in the alkyl radical, 
(B) a normally ?uid copolymer of two different alkyl 
acrylates in which the alkyl radical has from 1 to 18 
carbon atoms ‘and in which the average number of carbon 

7 ' atoms in the alkyl‘radicals of the copolymer molecule is 
, at. least 3 but less than, 7 on a molar basis and (C) a 
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copolymer having the oil-solubility of (A) and containing > ' 
at least 50% by weight of an alkyl acrylate in which the 
‘alkyl radical has from 1 to 18 carbon atoms with the 
balance being a compound other than said acrylate and 
copolymerizable with the acrylate, the said compound 

" being selected from the group consisting of alkyl meth 
acrylates, styrenes, alkyl fumarates, alkyl maleates, alkyl 
itaconates, acrylonitrile, methacrylonitrile’and vinyl esters 

' of ‘aliphatic monocarboxylic acids. 
3. A detersivehydrocarbon oil lubricant of reduced 

‘I - foaming properties consisting essentially of a hydrocarbon 
, oil lubricant having foaming tendencies and comprising 
said lubricant, an oil-soluble metal salt as a detergent 

' additive and a quantity less than 0.06'percent by weight of 
said lubricant, said quantity being sul‘?cient to suppress 

' ‘ said foaming tendencies but insu?icient to modify sub 
stantially the viscosity characteristics of the lubricant, of 
an alkyl ‘acrylate ‘polymer having a molecular weight 
less than 10,000 and selected from the class consisting of 
(A) a normally ?uid homopolymer of an alkyl acrylate 

' having at‘ least 3 but less than 7 carbon atoms in the 
,alkyl radical, (B) a normally ?uid copolymer of two 
different alkyl acrylates in which the alkyl radical has 
from 1 to 18 carbon atoms and in which the average 
number of carbon atoms in the alkyl radical of the 

' copolymer molecule is at least 3 but less than 7 on a molar 
basis and (C) a copolymer having the oil-solubility of 
(A) and containing at least 50% by weight of an alkyl 
acrylate in which the alkyl radical has from 1 to 18 
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cient to modify substantially the viscosity characteristics 
of the lubricant, of an alkyl acrylate polymer having a 
molecular weight less than 10,000 selected fromthe class 
consisting of (A) a normally ?uid homopolymer of an 
alkyl acrylate, having at least 3 but less than 7 carbon 
atoms in the alkyl radical, (B) a normally ?uid copolymer 
of two different alkyl acrylates in which the alkyl radical 
has from 1 to 18 carbon atoms and in which the average 
number of carbonatoms in vthe alkyl radical of the 
copolymer molecule is at least 3 but less than 7 on a molar 
basis and (C) a copolymer having the oil-solubility of 
(A) and containing at least 50% by weight of an alkyl 
acrylate in' which the alkyl radical has from 1 to 18 
carbon atoms with the balance being a compound other 
than said acrylate and copolymerizable with the acrylate, 
the said compound being selected from the group con 
sisting of alkyl methacrylates, styrenes, alkyl fumarates, 
alkyl maleates, alkyl itaconates, acrylonitrile, methacry~~ 
lonitrile and vinyl esters of aliphatic monocarboxylic 
acids. 

5. A lubricant of reduced foaming properties consisting 
essentially of a hydrocarbon oil lubricant having foaming 
tendencies and a quantity of less than 0.06 percent by 
weight, based on the weight of said lubricant, said quantity 
being su?icient to suppress said foaming tendencies but 
insu?icient to modify substantially the viscosity charac 
teristics of the lubricant, of a normally ?uid homopolymer 
of an alkyl acrylate having at least 3 but less than 7 
carbon atoms in the alkyl radical and the'homopolymer 
having a molecular weight less than 10,000. 

6. A lubricant of reduced foaming properties consisting 
essentially of a hydrocarbon oil lubricant having foaming 
tendencies and a quantity of less than 0.06 percent by 
weight, based on the weight of said lubricant, said quan 
tity being suf?cient tosuppress said foaming'tendencies 
but insufficient to modify substantiallyithe viscosity char 
acteristics of the lubricant, of a normally ?uid copolymer 
of two different alkyl acrylates in which the alkyl radical 
has from 1 to 18 carbon atoms and in which the average‘ 
number of carbon ‘atoms in the alkyl radical of the co 
polymer'molecule is at least 3 but less than 7 on a molar 
basis, the, copolymer having a molecularweight less than 

» 10,000. . 
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carbon atoms'with the balance being a compound other ' 
than said acrylate and copolymerizable with the acrylate, 
the said compound being selected from the group con 

" sisting of alkyl methacrylates, styrenes, alkyl furnarates, 
alkyl maleates, alkyl itaconates, acrylonitrile, methacry~ 
lonitrile and vinyl esters of aliphatic monocarboxylic 
acids. 

4. An extreme pressure-resisting hydrocarbon oil lubri 
cant consisting essentially of a hydrocarbon oil having 
foaming tendencies, an extreme pressure-resisting addi 
tive, and a quantity of less than 0.06 percent by weight 
based on the weight of said lubricant, said quantity being 
su?icient to suppress said foaming tendencies but insu?i 
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7. A lubricant of reduced foaming properties consisting 
essentially of a hydrocarbon oil lubricant having foaming 
tendencies and a quantity of less than 0.06 percent by 
weight based on the weight ofvsaid lubricant, said quantity 
being sufficient to suppress said foaming tendencies but 
insuf?cient to modify substantially the viscosity charac 
teristics of the lubricant of a copolymer possessing the 
oil-solubility of a normally ?uid homopolymer of an alkyl 
acrylate having at least 3 but less than 7 carbon atoms in 
the alkyl radical, said copolymer containing at least 50% 
by weight of .an alkyl acrylate in which the alkyl radical 
has from 1 to 18 carbon atoms with the balance being 
a compound other than the acrylate and copolymerizable 
with the acrylate, the said compound being selected from ' 
the group consisting of alkyl methacrylates, styrenes, 
alkyl fumarates, alkyl maleates, alkyl itaconates, acryloni 
trile, methacrylonitrile and vinyl esters of aliphatic mono 
carboxylic acids and said copolymer having a molecular 
weight less than 10,000. , . 

8. The lubricant of claim 5 further de?ned in that said 
polymer is a normally ?uid polymeric butyl acrylate. 

9. The lubricant of claim 5 further de?ned in that said 
polymer is a normally ?uid polymeric amyl acrylate. 

10. The lubricant of claim 7 further de?ned in that 
said polymer is a normally ?uid copolymer of 2-ethyl 
hexyl acrylate and acrylonitrile consisting, by weight, of 
from 85% to 90% of copolymerized 2-ethylhexyl acrylate 
and 10% to 15% of copolymerized‘acrylonitrile. 

11. The lubricant of claim 7 further de?ned in that said 
polymer is a normally ?uid copolymer of Z-ethylhexyl 
acrylate and methyl methacrylate consisting, by weight, 
of from ‘80% to 90% of copolymerized 2-ethylhexyl 
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acrylate and from 10% to 20% of copoly-rnerized methyl 
methacrylate. ‘ > 

12; The lubricant of claim 1 further de?ned in that the 
molecular weight‘of the polymer is no greater than 6900. 

13.. The lubricant of claim 6 further de?ned in that .they 
average number of carbon atoms in the alkyl radical of 
the copolymer, molecule is in the range of 4.5 to 6 and the 
molecular'weight of the copolymer is in therange of 
3100 to no greater than 6900. > ' 

14. The lubricant of claim 13 further de?ned in that 
the quantity of the copolymer is less than 0.01% by 
Weight, based on the Weight of said lubricant. 

‘ 3,166,508 

V foaming tendencies and a quantity' less‘than 0.1% by 
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15. The lubricant of claim 5 further de?ned in thatv ~ 
the alkyl acrylatc has 5 to 6 carbon atoms in the alkyl 
radical and a molecular weight of from 1513 to less than 
10,000. 

16. A lubricant; of reduced foaming properties consist 
ing essentially of. a hydrocarbonoil lubricant having 

15 

Weight based on the weight of said lubricant, said quantity 
being sufficient to suppress said foaming tendencies but 
insu?ic'ient to modify substantiallytheviscosity character- ' 
istics of'the lubricant, of a: normally ?uid copolymer' of 
Z-ethylhexyl acrylate and ethyl " acrylate consisting by_ 
Weight, of from 65% to 75% of copolymerizedZ-ethyl 
hexyl acrylate and 255% to 35% of copolymerized ethyl 
acrylate." 
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