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1
This invention relates- to antifoaming hydro-
carbon oils and deals more particularly with hy-
drocarbon oils containing small” aniounts of ' lig-
uid: telomeric polyalkyl oxoesters. | -
The problem of foam inhibition is one'of ma-

jor importance to all industries employing:- hy.."-

drocarbon ocils under foam-inducing conditions.
While most oils will foam to someé extent die
to vigorous agitation and- geration in a‘ Finiing

engine, foaming becomies a problem: only when
loss of oil occurs by foam seepage or when so

many air bubbles are present in the oil’ that
proper lubrication of bearing surfaces is 1mpeded
Foaming is often experienced with: dry sump en-

gines’ in which there' is enmiployed & se*a,veh‘g’gfi'
and returning it to the lubricant reservoir. Here

air may be collected along with the oil and de-
posited in the reservoir.
fion of aircraft engines is'such that foammg OC-
curs more readily in this typbe of engine than it
does in automotive engines.

Foam and froth in hydrocarbon oils, however;

isnot due solely to engine-design. Although loca-

tion and design of the oil pump, oil suiip and:
o0il Ilines as well as modification of other en-
gineering features: may: retard foam develop=
ment, when certain oils are employed: withi high

speed engines, mechanical: control, alone,  does
not suffice.
oil is often the prime factor in: foaming diffi-
culties.
higher the viscosity of the oil, the: more: dif-

such as those employed:in high-speed:diesel and

that when foam is formed, it-is very persistent.

New developments'in engine construction-have:
constantly demanded lubricants having proper-
ties not possessed by crude hydrocarbon: oils..
Such properties are now’ generally conferred to:
For eXam=<
ple, in order to satisfy the 1ubr1eat10n require=

lubricants by the use of-additives:..

ments of hypoid' gears; materials, Whlch im-

part exXfreme-pressure: resisting prepertres are
In'most
cases, however, the improvement attained in an
oil- by the use of additives is made only at the .,
expense of increasing-its suseeptlbﬂlty to foam;
Thus, while the demands' of modern engine de=
sign for extreme pressure resmtmg lubrmants "

for anticorrosive lubricants, for lubricants'of iri-:

now generally added’'to gear lubricants.

_____

creased viscosity' and low’ pour-pomt and- good'

detersive properties have beeni' met by the for-

The deésign and epe1 2=

Here, the nature of the crank-case
The heavier the grade of the oil or: the

qeult it is to avoid foaming. Heavy grade oils;

(Cl; 252—56)
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spark ignition engines operating under severe 30

conditions are particularly susceptible to: fodms
ing. The heavy oils hold bubbles: very firmly so’
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mulatmn and use of numerous chemicals which

give these desn'able prepertles to oils when ad-
mixed therewith, the use of such additives makes

the treated oils partmularly susceptible to foam-
ing. While 11ght grade oils, e, g., SAE 10 srade
oils are almost nen—foammg under the most
severe conditions, when there are employed with
these oﬂs orte' or more additives such as viscosity
mdex improvers, extreme pressure resisting im-
provers, pour-point depressers ete., the result-
ing “improved” oils' do' not retam their non-
foammg charaeterlstlcs and: are frequently even
more suseept1b1e to foaming than are the heavy
grade oils.

Hence, mth the’ develepment of new hlgh-speed
engmes and the prov151en of the new additive-
type: lubricants, the problem of foaming has as-
sumed major importance. Attempts: to solve the
pwblem by defoaming emstmg oils, e, g., by sub-
mlttlng oils' to heat-treatiment,; absorptmn proc-
esses, ﬁlteung steps etc.,, have proved- of but
little Va,lue The most practleel solution to this
problem has been made by the use of antifoam
additives. |

A number of" e,ntlfeam additives, i. e., e,ntl-
foe,mmg ggents: feam depressmg agents foam
depressants antrfrothere or foam suppressors, are
known; but in’ prmr art their use has been at-
tended’ with numeroiis difficulties. Among  dis-
edvantages of ‘such’ known- additives are chemi-
cal reaetwty with'the Tubricant or other oil addi-
tives. corrosive-effect; susceptibility to decomposi-
tion upon’ heating; instability when exposed for
lohg- perleds of time to erdmary atmOSpherlc eon-
ditions, hlgh cost; ete.

Now we have found fthat foemmg of hydro-
carbon oils is emelently retarded angd even com-
pletely inhibited when - there is added to such
oils-a - small quantlty, say, from 0.001 per cent to
1.0 per ‘cént’ by’ Werght of a liquid mixture of
telomers prepared by réaction’ of one mole of a
saturated, aliphatic- aldehyde of from 2 to 13
carbon atoms, with® more than one mole of cer-
tain" esters: of a,ﬁ—unsetureted ahphatlc dicar-
boxylicacids. Telomersof this Kind are described
in the copending application of Tracy M. Patrick,
Jr. and Earl W. Glueserikamp, Serlal No. 200,101,
filed Décember 9; 1950. They are readily ob-
tamed by a' free radical catalyzed. addition re-
aetlen substa,ntmlly aecerdmg to the scheme:

RCHO + nX. 0=
(BOOR’ (BOOR"

lfégdﬁfCQORﬁﬂ;'

R:CO
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~in which R is an alkyl radical of from 1 to 12
carbon atoms, X is selected from the class con-
sisting of hydrogen and the methyl radical and
R’ and R’’ are selected from the class consist-
ing of alkyl, cycloalkyl, aryl, alkaryl and aralkyl

radicals of from 1 to 18 carbon atoms and n

is an integer greater than one.

Saturated aldehydes which may be employed
for the preparation of the present adducts are,

- for example, acetaldehyde, propionaldehyde, n-
butyraldehyde, isobutyraldehyde, n-valeralde-
hyde, isovaleraldehyde, methylethylacetaldehyde,

trimethylacetaldehyde,
hexaldehyde, Z2Z-ethylhexaldehyde, octaldehyde,

capric aldehyde, undecaldehyde, lauric aldehyde,
palmitic aldehyde, stearic -aldehyde, etc.
- which react with the above alidehydes to yield tel-

omers which are useful for the present purpose

‘are, for example, dimethyl, diethyl, diisopropyl,
di-n-butyl, bis(2-ethylhexyl), dicyclohexyl, di-
benzyl, di-p-tolyl, dxhexadecyl and didodecyl ma.-
leate: dimethyl, diisobutyl, dioctadecyl, diphenyl
and dicyc‘lopentyl fumarate, dipropyl, dioctlyl,
bis(2-phenylethyl) and di-e-naphthyl citraco-
nate, dimethyl, diuncecyl, dmenyl and mbenzyl
mesaconate, ete.

The llqmd telomeric polyalkyl oxoesters are
effective antifoaming agents when uhey are eme-
ployed in very low proportions, i. e., in amounts
of up to 1.0 per cent by weight, based on the
weight of the total hydrocarbon oil composition.
From .01 per cent to .10 per cent of the telomeric
esters is preferred, depending upon the nature of
the oil. Heavy oils and oils containing foam-
inducing adjuvants require more of the present

antifoaming adducts tha,n do base oils of goad_

viscosity characteristics.

Particularly valuable as antlfoamlnﬂ' additives

for hydrocarbon oils are liguid telomeric poly-
alkyl oxoesters in which one mole of a saturated,
unsubstituted aliphatic aldehyde of from 2 to 12
carbon atoms has combined with from 2 to 30
moles of an ester selected from the class consist-
ing of dialkyl and dicycloalkyl maleates, fuma-
rates, mesaconates and citraconates in which
each alkyl radical and each cycloalkyl radical has
from 1 to 12 carbon atoms. The dialkyl and di-

cycloalkyl maleates in which each alkyl radical
has from 1 to 8 carbon atoms are commercially

available, inexpensive starting materials, and
telomers prepared from such maleates are the
preferred antifoaming agenvs at present. -
- The antifoaming e
telomers is not materially affected by the pres-
ence of other adjuvants in the oil. The liquid
telomers are stable polyesters which can be hy-
drolyzed only with difficulty, and since they are
present in the oils in only very small quantities,
the use of even very acidiec or very basic addi-
tions in the oll has substantially no efiect on the
telomers.
ent antifoaming agents are stable when stored
over long periods of time and also when subjected
to heat and pressure conditions of engine and
motor operation.

While the antifoaming effect of the liquid

n-caproic aldehyde, iso-

Hsters

- Hydrocarbon oils containing the pres-

4 _
such concentrates to hydrocarbon oils may bé
made so as to supply an oil contammg suitable
quantltles of the telomers, |

Hydrocarbon oils which are rendered substan-
tially antifoaming by incorporation therein of

~quantities of up to 1.0 per cent of the present
- felomeric oxoesters are synthetic or petroleum

stocks of varying viscosities such as lubricating

- 0ils for infternal combustion engines and motors,
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- two-hole rubber stopper.
tended through this stopper, to the bottom of

‘stone sphere.
‘adjusted so that when the apparatus was as<

-sembled, the sphere just touched the bottom of

40 Fhe cylinder.

diesel fuels and lubricants and pressure transfer
media, e. g., industrial lubricants, process oils,
hydraulic 0115 turbine oils, cuttlng oils, fluid
greases, gear oils, shock absorber oils, spmdle oils,
journal bearing 0115 pneumatic tool lubricants,
etc. They may be synthetic or natural hydro-
carbons of any type, i. e., paraffinic, naphthenic

" or blended.

The mvention Is further illustrated, but not
11m1ted by the following example

Emample

The antlfoammg properties of lubricants may
be determined according to the procedure gener-
ally described in Desighation I.-12-445 of the Co-

ordinating Lubricants Research Committee of the

Coordinating Research Council, New York.
Briefly this procedure involves bubbling air or an
inert gas such as nitrogen through the hydro-
carbon o0il to be tested, employing standard ap-
paratus and standard conditions. |

"The oll was placed in a standard 100-ml. grad-
uated cylinder in the top of which was inserted a
An air-inlet tube ex-~

which was attached a gas diffuser or porous
The length of the inlet tube was

The sphere was attached to the
inlet tube by means of litharge or glycerine, or by
a. copper tube soldered to the diffuser-stone
coupling. The 0il kath used was capable of con-
trolling temperature at 200°+1° ¥, (93.3°+0.6°

. C.), large enough to permit the cylinder to be

immersed at least to the 90 ml. mark, and ar-
ranged to permit the visual observation of the

‘graduations on the cylinder.

ect of the aldehyde-~ ester '

3153
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Dry nitrogen or air was supplied at the rate

~ 0f 0.2 cubic foot per hour, employing a calibrated

flowmeter. The sample was heated to 120° B
(48.9° C.), and then cooled, before testing, to
7H°+H° |, (23 9°+-2.8° C.) in a constant tempera-
ture room. 25 cc. of o0il was used for each test.
With the air hose disconnected between the
Howmeter and the delivery tube to the diffuser
stone, the stone was allowed to soak in the oil for
5 minutes, at the end of which time the air fow
(0.2 cu, ft. per hour) was started through the
stone. Zero time was noted when the air or
nitrogen bubbles started to rise from the stone.
Readings of the top and bottom foam levels were

- taken at the end of a 5-minute period. The

65

telomers is obtained when they are employed in

concentrations of up to 1.0 per cent by weight,
0
- up to 10 per cent or even 50 per cent of the weight

they may be incorporated into hydrocarbon oils
in much higher proportions, e. g., in amounts of

of the hydrocarbon oil to give concentrates. Oils
containing such high proportions of the telomers
may be manufactured and sold for use as lubri-
cant a,ddltlves

‘Addition of small amounts of

(X addition product by dlstllllng the mixture up to

volume of foam Was calculated from the two
readings.

Employing the testmg procedure described
above, there were determined the antifoaming
effects of various aldehydemaleate telomers when
added to a Champlin 30 SAE base 0il in con-
centrations of from 0.05% to .005% by weight
of the oil. The telomers were prepared by heat-
ing mixtures of the aldehyde and maleate indi-
ca,ted below in the presence of benzoyl peroxide
as catalyst, and removing from the resulting re-
action mixture any unreacted material and 1:1
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the head temperaturés shown below, as described

in the previously cited copending application.

Reactants Used
Telomer :183 P. of Telomer,
No. | above Hefad Temp
Aldehyde Maleate Ol—
1......_.:_.| Butyraldehyde_.| Dicyclohexyl. | 185° 0./1 mrm,
S 6 [0 RO bi}s;2—(%th~y1— 184° C IO 5 mm.,
exy
X, S Heptaldehyde___j.__..do___..._._| 210° O [0:7 mm,
" SR 2- Ethy]hexal-* Diethyl_______ 136° C./0.8 mm.
dehyde

The following antifoaming values were .ob-
tained Wlth these telomers

| ‘Foam (ce.) in § Min,
e :Additive in p, p. m: of-eil
Additive, Telotiiér No, _

| Nome.| 00 | 200 | 0

NONG o o e 70 |
) U DU 0 2-5H 5-20
Y 0 2-5 5-20
E S U] SR 0 2-5 5-20
T SO UUR VU ISR 0 2-5 5—20

Nonfoaming hydrocarbon oil compositions are
also obtained by incorporating into such oils in
a quantity of up to 1.0 per cent, based on the
weight of the composition, telomers of other sat-
urated aliphatic aldehydes of from 2 to 13 car-
bon atoms and other dicarboxylates having the
general formula

X('3 —C.H
COOR/ é)OOR”

in which X is selected from the class consisting
of hydrogen and the methyl radical and R’ and
R’’ are selected from the class consisting of
alkyl, cycloalkyl, aryl, alkaryl and aralkyl radi-
cals of from 1 to 18 carbon atoms. Thus instead
of the telomers tesied above, there may be ad-
vantageously employed, e. g., telomers of acetal-
dehyde and didodecyl fumarate, propionaldehyde
and di-4-tolyl citraconate, n-valeraldehyde and
dinaphthyl mesaconate, lJauric aldehyde and di-
methyl fumarate, etec. The present telomers im-
part antifoaming properties to hydrocarbon oiis,
generally, in the presence or absence of other
customarily employed additives such as extreme-

- pressure resisting additives, detergent addﬂ:wes

etc.

This is a continuation-in-part of our applica-
tion Serial No. 217,324, filed March 23, 1951, now
apandoned.

What we claim is:

1. A hydrocarbon oil composition containing
up to 1.0 per cent by weight, based on the total
composition, of a liquid telomeric polyalkyl oxo-
ester having the general formula

R.COM—CH CH— H
(EOOR’ (BOOR”]

in which R is an alkyl radical of from 1 to 12
carbon atoms, and R’ and R’’ are selected from
the class consisting of alkyl, cycloalkyl, aryl,
alkaryl and aralkyl radicals of from 1 to 18 car-
bon atoms and 7 is an integer greater than one.

2. A hydrocarbon lubricant composition con-

taining up to 1.0 per cent by weight, based on the
total composition, of a liquid telomeric polyalkyl
oxoester having the general formula

RCoOf—CH CH— H
éOOR’ (l}OOR”]

in which R is an alkyl radical of from 1 to 12

b
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carbon atoms, and R’ and R’ are Selected from
the class consisting of alkyl, cycloalkyl aryl,
alkaryl and aralkyl radicals of from 1 to 18 car-
bon atoms and n is an intéger greater than one.

3. A substantially antifoaming hydrocarbon
lubricant compositionn containing up to 1.0 per
cent by weight, based oni the total comp081t10n
of a liquid telomer having the formuls

CH;3;(CHz)s. CO -——-(IJH : CH— ]H

‘  CO0Cy éGOOy

in which Cy denoteés the eyeloliexyl radical and n
is an integer greater than one.

4. A substantially antifoaming hydrocarbon
lubricant composition containing up to 1.0 per

cent by weight, based on the total composition,. of

a liquid telomer having the formula
CH;(CHy):.CO[—CH

CH-— H
xé.'O'OIA_:l_k _,(E'_O%O A.Ik]n

in which Alk denotes the 2-ethylhexyl radical
and n is an integer greater than one.

5. A substantidlly antifoaming hydrocarbon
lubricant composition containing up to 1.0 per
cent by weight, based on the total composition,
of a liquid telomer having the formula

CH;(CH3)s.CO[—CH CH ]H
(gOOAIk éOOAlk n

in which Alk denotes the 2-ethylhexyl radical
and n is greater than one.

6. A substantially antifoaming hydrocarbon
lubricant composition containing up to 1.0 per
cent by weight, based on the total composition,
of a liquid telomer having the formula,

C 3(OH2)3(13EC o, CO[— ]H
Kt éOOEt COOEt

in which Et denotes the ethyl radical and n is an
integer greater than one.

7. The method of imparting antifoaming prop-
perties to hydrocarbon oil compositions which

- comprises Incorporating into said compositions
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up to 1.0 per cent by weight, based on the total
composition, of a liquid telocmeric polyalkyl oxo-
ester having the general formu_'la.

R.CO[—-—CH ]H
(EOOR’ COOR”

In which R is an alkyl radical of from 1 to 12
carbon atoms, and R’ and R’’ are selected from
the class consisting of alkyl, cycloalkyl, aryl,.
alkaryl and aralkyl radicals of from 1 to 18 car-
bon atoms and 7z is an integer greater than one.

8. The method of imparting antifoaming prop-
erties to hydrocarbon lubricant compositions
which comprises incorporating into said com-
position up to 1.0 per cent by weight, based on
the total composition, of a liquid telomeric poly-
alkyl oxoester having the general formula

R.OO[—({J- (ll‘ — ]E[
COOR’ COOR" I,

in which R is an alkyl radical of from 1 to 12 car-
bon atoms, and R’ and R’’’ are selected from
the class consisting of alkyl, cycloalkyl, aryl,
alkaryl and aralkyl radicals of from 1 to 18 car-
bon atoms and 7 is an infteger greater than one.

9. The method of imparting antifoaming prop-
erties to hydrocarbon lubricant compositions
which comprises incorporating into said compo-
sitions up to 1.0 per cent by weight, based on the
total composition, of a liquid telomer having the
formula

CH:(CH:);.CO—CH- CH- ]H
éOOCy éOOCy n
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in which Cy denotes the cycloalkyl radical and n
is an integer greater than one. .
10, The method of imparting antifoaming

properties to hydrocarbon lubricant compositions
which comprises incorporating into said com-

positions up to 1.0 per cent by weight, based on

the formula | |
. CHy(CH:CO[—CH CH— TH
. ' $0oAk CO OAII{]
in which. Alk denotes the 2-ethylhexyl ra,dleel and

n is an integer greater than one.
11. The method of imparting entlfeemmg

~ properties to hydrocarbon Iubricant compositions

which comprises incorporating into said compo-
sitions up to 1.0 per cent by weight, based on the
total composition, of 2 11qu1d telemer having the
formula

'CH3(OH2)E.O Or—CH CH— :IE

" L éoomk éOOMk -
,m whlch Alk denotes the 2-ethy1hexy1 radical and
nis an integer greater than one.

the total composition, of a liquid telomer having

10

15

Number Name Date
2417833 ° Lincoln et al. —____ Mar. 25, 1947
2,430,858  Borsoff etal. o __ Nov. 18, 1947

0 2528466  Borsoff etal. .. _____ Oct. 31, 1950

8

- 12. The method of 1m'pe,rting antifoaming

i)repertles to hydrocarbon lubricant compositions.

which comprises incorporating into said compo-

sitions up to 1.0 per cent by weight, based on the
total composition, ef g liquid telemer having the.

formula .
_e:iz(CHz)aflm CH:;.CO[—CH CH ] g
Bt éOOEtéOOEt

in' which. Et denotes the ethyl radmel and n 1s an
integer greater than one.
- JOSEPH E. FIELDS.
TRACY M. PATRICK JR.

References Clted in the file of this patent
. UNITED STATES PA'I'EN‘I’S
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