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DI SCLOSURP@P#P®O8¢ t he |nvention The invention relates to the USgoor
silicone fluid having a spread- ing coefficient of at least 2 nNmto
reduce foaming of hydrocarbon oils havingla-high saturates content. Mre
particularly, the invention relates to the use of a silicone fluid having a
spreading coefficient of at least 2 nM¥mto reduce foam ing of a
hydrocarbon oi | haemeop PORREPUCENEGFOAMBNG: OPAIBRICATING QL gui d wax
| sonmerate, and tO Oil cOnMpoSIt{IoONS containing a stgniticant anount of sane,
including lubricating oils, such as industrial oils and internal combustion

engi ne crankcase oil. Background of the Invention Lubricating oils (lube
oil's), incl BALS GROUND AF §HE DISELOSIHREAse oils, used in environnments
in which the oil is subject to nechanical agitation in the presence of a
gas entrap t?ﬁld}%?aﬂ_l]é'llﬂ%ﬂugﬂrm of small gas bubbles in the oil and as foam
Crankcase oi ' 1N nal conbustion engines represent a typical |ube
oil application in which the oil is subject to severe nechanical agitation
which results in foam ng and entrainnment of air in the oil. Ar entrain-
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PCT/ US98/ 004ik of a hydrocarbon oil having a high saturates content, particularly a liquid

wax isomerate, and to oil compositions containing a significant amount of same,
including lubricating oils, such as industrial oils and internal combustion engine

crankcase oil.

Background of the Invention

Lubricating oils (lube oils), including industrial oils and crankcase
oils, used in environments in which the oil is subject to mechanical agitation in
the presence of a gas entrap the gas in the form of small gas bubbles in the oil
and as foam. Crankcase oils used in internal combustion engines represent a
typical lube oil application in which the oil is subject to severe mechanical
agitation which results in foaming and entrainment of air in the oil. Air entrain-
ment and foaming of a lube oil can result in insufficient lubrication by prevent-
ing an effective amount of oil from reaching surfaces which are in need of
lubrication. In addition to reducing the useful life of the oil due to enhanced oil
oxidation, air entrainment in the oil also results in decreased engine life and
increased fuel usage due to the reduced lubrication. Therefore, an antifoaming

agent is added to lubricating oils used in such environments to reduce the foam-



-2- ing and air entrainnent. Antifoam ng agents nust be effective over a
fairly wde tenperature range of from bel ow freezing to tenperatures‘abové
the boili ndvﬂé’gngﬁ)f water, particularly when used with di es&CTA[$§8/00431

aut onotive crankcase oils. Some antifoam ng agents elim nate foam ng at

| ower tenperatures, but not at higher temp@ratures and others are nore
effective at higher tenperatures, but not |ower tenperatures. I|ncreasing

t he amount of antifoanmant may decrease the foam ng tendency, but at the
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air. Polyacrylates qr. acrylic polyners are al so_ known antifoanmants for oils
and are di scl¥gegaptfoamingagsnts elimipats fogming at oweadenperatnees but notatent
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and 4, 626, 37®ihnfiliconBroilsi asé kpawarantifoddhants tandrhaee beed4ded 1@ prevehtifoamdingf or
i ndustrial or internal conmbustion engi ne crankcase oils. Mre recently a
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i somerate”. Lubricating oil conpositions which contain one or nore wax
are disclosed 1n, for example, U.S. patent 3,166,508 and U K. patent publication

GB 2,234,978 A. Polyacrylates do not degrade the air release time of the oils to
the same extent as the silicones do and have therefore réplaced silicones in some
applications. Unfortunately, polyacrylates are unpredictable in that they are
effective with some oils, but not others. Fluorosilicones have been suggested for
use as antifoaming agents in outgassing crude oils as disclosed, for example, in
U.S. patents 4,329,528 and 4,626,378 and in British patent publication GB
2,244,279 A, but not for industrial or internal combustion engine crankcase oils.

More recently a new, premium class of hydrocarbon oil has been
developed which is a wax isomerate, typically having a saturates content of
greater than 99 wt%, and which is different in properties and composition than
oils derived from crude oil distillates. One particular type of wax isomerate oil
is derived from hydroisomerizing slack wax obtained by dewaxing a waxy
petroleum oil fraction and is often referred to as a SWI, which stands for “slack

wax 1somerate”. Lubricating oil compositions which contain one or more wax
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i somer-ate oils respond differently to antifoamants than do s e

oi |'s deri Vé@9%PB¥ crude oil distillates which do not contai %C?@@O&%

i sonerate oil. Consequently, there is a need for being able to reduce | ow
and high tenperature foam ng of a lubricaBifng oil conposition which
contains a wax isonerate oil and preferably w thout degrading the air

rel ease time of the oil. SUMVARY OF THE INVENTI ON It has now been found
that the preﬁ&?ﬁ?atgfmﬁ rldSaeRE Bafhahtithinf Al HGiTal tutfOeROS! L1 on

i ncreases itS foamn enc hat oam ng tendency 1s not
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signify a lubricating oil conmposition. The present inventign relates to the
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spreading coefficient of at least 2 M mis added to the oil. In a
preferred enmbodi nent of the invention the foam ng tendency of the |ube oil

i s reduced VSUMMARYBOFVTHEINVENQHQ@BG degradation. An antifoamant having
a spreadi ng Coeffrcren eas out 2 mMVmis added to the | ube oil

I n an anount effective to reduce t he foam i ng and preferably w thout
increasing the air release tine of the |lube oil. The spreading coefficient
of the antifoamant wil It hasmevabeen foundrthat theqpresenssafia VXWQW@IWQ)Q@M&
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contains a conpri ses
conventional lubricating oil compositions which do not contain a wax isomerate.

For the sake of convenience, the term “lube o1l” will hereinafter be used to
signify a lubricating oil composition. The present invention relates to the

" discovery that the foaming tendency of a lube oil which contains a wax
isomerate base stock, such as a slack wax isomerate (SWI) useful as a lube oil
base stock, will exhibit less foaming if an antifoaming agent having a spreading
coefficient of at least 2 mN/m is added to the oil. In a preferred embodiment of
the invention the foaming tendency of the lube oil is reduced with little or no air
release degradation. An antifoamant having a spreading coefficient of at least
about 2 mN/m is added to the lube oil in an amount effective to reduce the foam-
ing and preferably without increasing the air release time of the lube oil. The
spreading coefficient of the antifoamant will have a value of at least about
2 mN/m throughout the temperature range over which it is desired to reduce or -
minimize the foaming tendency of the lube oil. Thus, in one embodiment the
invention relates to a method for reducing the foaming tendency of a lube oil
which contains a wax isomerate base stock which comprises adding an anti-

foamant having a spreading coefficient of at least about 2 mN/m in an amount
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increasing the air release tinme. In another enbodi ment the invention
relates to a lube oil which contains a wa¥ i-sonerate base oil and an
anti f oamant having a spreading coefficient of at |east about 2 m\/ m which
is present in the oil in an anmount effective to reduce foam ng. By
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foam ng of ameant all lube oils and particularly industrial lube oils and internal combustion

engine crankcase oil. A lube oil comprises an effective amount of one or more
lube oil base stocks of lubricating oil quality and one or more additives such as
corrosion and oxidation inhibitors, antiwear additives, viscosity index improvers,
detergents and the like. A lube oil base stock 1s an oil of lubricating quality
typically boiling in the range of from about 300-600°C, having a suitable

viscosity and viscosity index as is described in greater detail below.

It is not uncommon for a lube oil to contain two or more base
stocks in order to obtain the desired properties and the invention has been
demonstrated to be useful for reducing foaming of a lube oil comprising a
mixture of both a conventional base stock and a wax isomerate base stock. Thus,
in one embodiment the invention relates to a method for reducing foaming of a
lube oil comprising a mixture of a conventional base stock and a wax isomerate
base stock, which comprises adding, to the lube oil, an effective amount of an
antifoaming agent having a spreading coefficient of at least 2 mN/m at the

temperature at which it is desired to reduce the foaming. In another embodi-



| ube oil conprising a mxture of a conventional base stock and a wax

| sonerate base stock, which conprises adding, to the | ube oil ctive
anount ofvﬁﬁ9gﬁpp?oaning agent havi ng a spreading coefficieﬁFﬂgﬁggﬁmé ast 2
MV mat the tenperature at which it is desired to reduce the foamng. In
anot her enbodi - WO 98/ 30306 -5 -

PCT/ US98/ 00431 nent, the invention relates to a |ube oil conprising a

m xture of a conventional base stock and a wax isomerate base stock, and
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DETAI LED DESCRI PTI ON Lube oil base stocks are, as set forth above, oils of
lubricating quality typically boiling in the range of from about

300- 600[ er r@;ﬁﬁaﬁ_ﬁggwrféﬁ%ﬁyrﬁﬁ%ﬂ%ﬁ%%y i ndex suitable for their

i nt ended us

Figure 1 is a graph showing the effect of temperature on the
spreading coefficient of a typical antifoaming agent used for a conventional lube

oil, in both a conventional base stock and a SWI base stock.

Figure 2 is a graph illustrating the effect of temperature on the

spreading coefficient of antifoaming agents in a SW1 base stock.

Figure 3 graphically illustrates the foaming tendency of a lube oil
containing both a conventional and a SWI base stock, as a function of the

antifoamant spreading coefficient.

DETAILED DESCRIPTION

Lube oil base stocks are, as set forth above, oils of lubricating
quality typically boiling in the range of from about 300-600°C, having a
viscosity and viscosity index suitable for their intended use and a lube oil

composition comprises one or more such lube oil base stocks, along with one or



conposition conprises one or nore such lube oil base stocks, along with one
or WD 98/ 30306 ' '
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inhibitors, detergents, dispersents, viscosity index (VI) inprovers,
antiwear additives, and the like. One or- gore of these additives wll
typically be carried in a lighter oil fraction and even a fraction such as
kerosene, as a conveni ent way of incorporating a mnor anount of the
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derived fronypeiso! §4lsolvent extraction removes most of the aromatics from the oil,

which improves its lubricating properties and the dewaxing increases the pour
point of the oil. A liquid wax isomerate or wax isomerate oil useful as a lube oil
base stock also boils in the general lube oil fraction boiling range and has a
viscosity, VI and other properties suitable for a lubricating oil. These wax
isomerate oils are premium oils, and at least two properties which distinguish
them from conventional, petroleum derived base stocks are the VI which is
significantly higher, and the saturates content which is also significantly higher,
typically being on the order of 2 99 wt%. The wax which is isomerized may
come from any of a number of sources. Synthetic waxes from Fischer-Tropsch
processes may be used, as may waxes recovered from the solvent and auto-
refrigerative dewaxing of conventional hydrocarbon oils derived from petroleum
oil, as well as mixtures of these waxes. Waxes derived from dewaxing
conventional hydrocarbon oils are called slack waxes and usually contain an
appreciable amount of oil entrained in the wax. The oil content of a slack wax
may range anywhere from < 1 to 45% or more and more typically 5 to 30%. As

mentioned above, the invention has been demonstrated with a lube oil containing



oil, as well as m xtures of these waxes. Waxes derived from dewaxi ng
conventional hydrocarbon oils are called slack waxes and usual | ontain an
appreci ablWOLBBOWE of oil entrained in the wax. The oil contp&ﬁ%%’og‘n’él ack
wax may range anywhere from[err] 1 to 45%or nore and nore typically 5 to
30% As nentioned above, the invention has/ been denonstrated wth a | ube

oi | containing WO 98/ 30306

PCT/ US98/ 00431 -7- a m xture of both a slack wax isomerate base stock and a
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conventi onal eum ol raction. properties and conposition of
these base siRekdeped Fhif sBivehit ex@actity Md@ewhringhEc@anantbasl petldumIdip
SW oil used to denonstrate the invention is an EXXSYN err] oil (EXXSYN is
a regi st er edfiactidrmiitie propértiesand compusiticn ef [these base sjoukisaniddube loilsraseluced
by the isonerization of a slack wax which is acconplished by contacting the
wax wth hydcouteinedia the sxpmpinscelawal Tha SWI ail used tudemensrate theinyeation
pressure effective to hydroi sonerize the sl ac as, di.scl osed, . for,

exanpl e, in uzg;EaQ@m\?j J@@@W&ﬁ@@g@%?éﬂ\,}%w}apﬁmm,&h@hlﬁvni ch
are incorporated. herein by referenc YN oi | .contains.[err] 99 wt%
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hydraulic fluids, oils for cutting, rolling anddrawi ng netals, and the

| i ke. Those discldsed, for exaenpie tinkiSwphteats S05029%emdi1686Fdnthe\disdlaqires f or
fifty years and that their primary use in petrol eum and | ubricating oil

appl i ca- ti onfwhiclareaimcofpraated deagjortrysrefetenes.e EXXBYNeodd fcbatainy 2 9wt%
reducing and elimnating foamng, in petroleumderived ]igquids and many

ot her hydr océ#tygates. The practice of the invention is effective in reducing foaming

tendencies of lube oils such as industrial and internal combustion engine oils
which contain a wax isomerate base stock. Brief examples of industrial oils
include gear oils, turbine oils, transmission and transaxle fluids, hydraulic fluids,

oils for cutting, rolling and drawing metals, and the like.

Those skilled in the art know that silicones have been available for
fifty years and that their primary use in petroleum and lubricating oil applica-
tions is as antifoaming agents. However, while effective in reducing and
eliminating foaming in petroleum derived liquids and many other hydrocarbon
oils, silicone antifoamants typically used with lube oil formulations based on
petroleum distillate base stocks are not as effective with premium lube oil
formulations containing a wax isomerate base stock. Silicone fluids used as
antifoamants for hydrocarbon oils, including lubricating oil compositions
(formulations), are typically linear polydimethylsiloxane polymers which have a
chemical composition of the type (CH;);SiO[SiO(CH3),),SiCHs, as an illustra-
tive, but nonlimiting example. As is known to those skilled in the art, these

silicone fluids are commercially available from various manufacturers in many



oils, silicone antifoamants typically used with lube oil fornulations based
on petroleumdistillate base stocks are not as effective wwth prem um | ube
oi | fornul 3Q8H38%bnt ai ning a wax i sonerate base stock. SiliBEHESIWHHs
used as antifoamants for hydrocarbon oils, including |ubricating oil
conpositions (formul ations), are typically8linear polydi nethyl sil oxane

pol ymers whi ch have a chem cal conposition of the type
(CHerr])[err]SIdSiOCHerr])[err]][err]SiCHerr], as an illustra- tive,

but nonlimti SRR : i L 0O 1 skilled in the art, these
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many WO 98h 35306 ranges from about 350 ¢St to 12500 cSt. While most silicone antj-
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While nost silicone anti- foamants can be added directly to the oil, they
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of the total conposition and nore typically Tromabout 10 to 200 ppm

However, it readifoamant iswsdd ihan anoesit effetfivoterednte foananpt of theigihakdue been
effective in rdagaci Eg ttle f oam ng tendency of, conventional |ube oils are
not effecti védfgedo ddealipan amouy geperallyganging; fromabauk 1 ite 308rppme of e
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having a spr qpghToukr® thdtithésNili@ne?dntifoamants which have been effective in

reducing the foaming tendency of conventional lube oils are not effective when

used with a lube oil containing a wax isomerate base stock, such as an EXXSYN
base stock derived from the isomerization of slack wax. In view of this, it was
unexpected to discover that an antifoamant having a spreading coefficient of at
least 2 mN/m in a lube oil composition containing a wax isomerate base oil is
effective in reducing its foaming tendency/stability. Antifoamants which have
been found useful in demonstrating the invention have comprised essentially

- high molecular weight polydimethylsiloxanes, similar to the 350 and 12500 cSt
polydimethylsiloxanes typically used with compositions containing conventional
lube oil base stocks, but having a substantially higher molecular weight and

viscosity.

Pure liquids which contain only one type of molecule do not foam
and they exhibit rapid release of entrained air. Liquids which contain mixtures
of different types of molecules result in the stabilization of thin layers (lamella)

of liquid at the air/liquid interface which slows the release of entrained air
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air. Liqui ds cont |n mx ures o eren types of nolecules result

in the stabi |drk@hbﬁﬁa’@zﬁ%bﬂlo@rﬂ;ﬁ))s&im ¢oais| differdnt kysusi of mbldchiesavhichi qui d
interface which slows the rel ease of entrained air WO 98/ 30306

PCT/ US98/ 004 3¢hermagitatedirethe prassnsioyoffair of any othemgasy formsmatfoam amdithe, useuch

as a lube oil base stock or a lubricating oil conpositjon, contains
different tyg@éqng omne&gezégs%P%weCﬁkmcasv&%& asmmnﬁee@@rfe@mmg -air or

é‘gyp?tecgrm Yoo Mg”i_%%eﬁﬁ‘%ﬁi“mﬁwfﬁev Seﬂﬁ%@?ﬁ%@kﬁw BihSReR she yoid 233
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theory, it igpabehilgveroby it iscmlesrlsd |b5zﬁﬂo$d”'sl&1h6d 2 the mfthétfhnadﬂtifﬁ%iﬂ%‘g

agent must spread at the air/liquid interface to prevent foamng (c

"Interfaci al apbethmostnspread ﬂmhbanr/h@nhldahte&thcb&d pogvent Foamingké. ﬁ,n'dnf&rﬁcml
Parfitt, Marcel Dekker, Inc. 1987). Accordi nrg to the theorﬁ/ it wll spread
spont aneousl| }’henomammlﬁflweﬁ@ sshiteddnn. I daicke and 41.Ds HasfigoMarrele,

where S is gi b rr rein r i s..the surface tensio t he
foany 1i qui gﬁ/e‘[i@,ey,{hlps é] .g%qcfog@@gttgntg; ghelqu it will spreacf1 spontaneouspy ﬁ'f the -

value of the spreading coefficient S is positive, where S is given by

S=pi-pz-p12

wherein p; is the surface tension of the foamy liquid, p, is the surface tension of
the foam-inhibiting or antifoaming agent, and p; » is the interfacial tension
between them. These surface tension and interfacial tension values are easily
measured using a ring type tensiometer, such as a du Nouy Tensiometer or
equivalent, following the procedure of ASTM D 1331-89, "Surface and
Interfacial Tension of Solutions of Surface-Active Agents". With respect to the
present invention, p,; is the surface tension of the lube oil to which an anti-
foamant has not yet been added. IfS is negative, the antifoaming agent may
enter the air/liquid interface without spreading or it may not even be able to enter
the interface, in which case foam inhibition is greatly reduced or does not occur
at all. This can happen if the value of the surface tension of the antifoaming
agent (p2) or the value of the interfacial tension between the antifoaming agent
and the foamy liquid (p, ) or both, is greater than the value of the surface
tension of the foamy liquid (p;). An antifoamant which has a negative spreading

coefficient (S) is therefore unpredictable as to whether or not it will prevent



the foaminhibiting or antifoam ng agent, and [err] is the interfacial
tensi on between them These surface tension and interfacial tension val ues
are easily H@a%¥3%388 using a ring type tensioneter, such as aP&d/UNS$(0431
Tensi oneter or equivalent, follow ng the procedure of ASTM D 1331- 89,
"Surface and Interfacial Tension of Sol utibhs of Surface-Active Agents".
Wth respect to the present invention, [err] is the surface tension of the
| ube oil to whi ch an anti- foamant has not yet been added. If Sis

negative, thegaptitoay t . R a4 A

spreadi ng or |t ma i\tgitlliag\i;en éug%}ésg lﬂlt& dta(he{) %.n |J ﬂ&g
foam i nhi bi ti gi witethéregrinot fo@eifeld supp ﬂsﬁ&@éd ng“%@ﬂrwﬁhréd ect?ﬂ“ﬂl‘énp‘fé
happen if the value of the surface ten3|on of the antifoam ng agent (|err])

or the val ue ifvention; itthas been fdurtdethat not drdt arust théspreatlifgoaueffigieagbat and
the foany liquid ([err]) or both, is _greater than the val ue of the surface

tension of theosiuenit HYusE RS (h[ayp ﬁ]qmmn@moﬁrzaw/mfwﬁhnaguﬁpmﬁom
,SP rsmaﬂ ngr gsg?‘{fl Gl l%é}}%g e ra%l%rgetellljggl{cg%tgm ity of aiube ol c%&l?a?xrun%ra not

PCT/ US98/ 0043 I

di spersi on ca%vaﬁég/lgnam%%?@r W?ng’{}ﬁ%n whel;gr?zerh%gg@ﬁgpe?lg ﬁ%ﬁﬁ%pg%g’ﬁroefssed
However, wi t hihjeasheasibtry @f theamtifoamiaht.i THES WHle the m%ﬁu@@ﬁas besnd that not
only must t he spreadi ng coefficient be positive, it nust al so have a

m ni mum val uederhofistrdtédnwith thehmse aftwhatazn e desclibed b basically compeling 19 t he
foam ng tendency/stability of a_ |ube oil containing a wax isonerate oil.
Thi s phenone |m0b§maémgh@®ﬁdmﬁhwdexmmetsqsemtumf@ndcd thbe dimitedstor y of

e E?%;ﬁ‘:ﬁﬁ& vty et Son KBS 37 cuipto Siighs GRS Beabtpaming.
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antifoam ng exhibiting a spreading coefficient of at least 2 mN/m with the lube oil whose

foaming it is desired to reduce. In the practice of the invention it is preferred
that the foaming be reduced without increasing the air release time of the lube

oil.

The ir_lvention will be further understood with reference to the

examples below.

EXAMPLES

In all of the examples, the 100N and 150N base stock oils are
solvent extracted and dewaxed paraffinic hydrocarbon oil distillates derived from
a petroleum crude oil of a lubricating oil quality and boiling in the lube oil range.
The EXXSYN base oil is a commercially available, high VI, synthetic hydro-
carbon oil derived by the hydroisomerization of slack wax obtained from
dewaxing solvent extracted lube oil fractions to form lube oil base stocks such as

the 100N and 150N base stocks. It is a premium lube oil base stock. The



agent, but is believed to be useful with any oil soluble or dispersible
antifoamant exhi biting a spreading coefficient of at |east | th the
| ube oil WRBSBWning it is desired to reduce. In the prac F?:)gysg%”\{&f‘%le
invention it is preferred that the foam ng be reduced w thout increasing
the air release time of the lube oil. Thelli nvention will be further
understood with reference to the exanples below. EXAMPLES In all of the
exanpl es, the 100N and 150N base stock oils are solvent extracted and
devaxed par &fdrhpbtion %_ﬁr?h&?i_@ﬂl Pidpefticst ¢ thasemree hibeasi] baantacReireaeum
crude oil of alubricatifng oil ‘quality and boiling in the |ube oil range.
The EXXSYN lfasth mitheitable btetowercial |y available, high VI, synthetic hydro-
carbon oil derived by the hydroisonerization of slack wax obtained from
dewaxi ng sol vent extracted |ube oil fractions to formlube oil base stocks

such as the 10QN and 150N base stock Is a premg | ube oil t ock.
Tﬁe VO 98/ 3&@&? StOC:!]( Sroperty i.OOH ! P ﬁrglown N ! Em
PCT/ US98/ 00431 conposition and physical properties of these three | ube oil

base stocks angsdssi 1%(@5{ h in the table bel ow Base stock Property | OON
150N N Viscosity, cSt Oferr]C 18. 62
29. 60 @‘11 § 35 @100[err]C 1388@;24 i9969() 3.82 3135 4. 99
5.96 Vi scosi t @10He% 90 3 a0t 338
Saturates, w% 84.8 79.9 > 99.5
Aromat i cs/ Pol Misgositydndex 15. 2 90 20.1 90 < 0.5 Suldhur, w%
[ ppm 0. 09 0.12 wt % 17 ppm

Saturates, wt% 84.8 79.9 >99.5

Aromatics/Polars, wt% 15.2 20.1 <0.5

Sulphur, wt% / ppm 0.09 0.12 wt% 17 ppm

Total Nitrogen, ppm 26 66 2

Basic Nitrogen, ppm 24 53 0

Surface Tension, mN/m 33.2 33.7 32.8

@ 24°C

The foaming tendency of the oils in all of the examples below was
measured using the ASTM D 892 foam test at the temperatures of 24°C (Seq. |
foam test) and 93.5°C (Seq. IT foam test). The Seq. III test was also used and
this test involves heating the sample to 93.5°C, followed by cooling down and
testing at 24°C. An in-line air flow meter was used to control the air flow rate
for the ASTM D 892 tests at 94.0 mL/min., instead of the 94 + 5 mL/min.
permitted by the test, in order to improve the repeatability of the tests. A metal
air diffuser was also used. The ASTM D 3427 method for gas bubble separation
time of petroleum oil was used for determining the air release time of the oils in
all of the examples below. This method is intended to determine the ability of a

petroleum type steam turbine oil to separate entrained gas and the testing was



Total Nitrogen, ppm 26 66 2 Basic

Ni trogen, ppm 24 53 0 Surface Tension,’
m\V m Q 98/30306 33.7 32.8 @4[ err] C TRETGARPOGL
tendency of the oils in all of the exanples bel ow was neasured using the
ASTM D 892 foamtest at the tenperatures o2 24[err]C (Seq. | foamtest) and
93.5[err]C (Seq. Il foamtest). The Seq. Ill test was al so used and this
test involves heating the sanple to 93.5[err]C, foll owed by cooling down

and testing 5rrﬁ: ‘35%3 i Q= ' . deal i r
flow rate fo?’1 t :dq?é\ a&@g@?ﬂ?g%%f%@gﬁﬁfeﬁg} % n.éfﬁle%g%sgvgg&g(?c t eﬁgg b?S
nm/mn. per n‘niéa@ﬂxiﬁ% thd@urfse!tendion OF dies aﬁ@fdaﬁﬁﬁ%ugeﬁ%ﬁxer Sireieehsiohofthe t he
tests. A netal air diffuser was al so used. The ASTM D 3427 net hod for gas
bubbl e separ baseostotksrer hibedl carhpositions anditheuisetfimal @asienrbetwaen theeoibior
release tinme of the oils in all of the exanples below.  This nethod is

i ntended to dempgiuv@ anﬂbthﬁtaﬁtlme @epbwiagéhma}l?@d Hn ASFM P BB3&-89 | to
i . ' . 98/ 30306

paT Lsos) 004 auttage 50 1eHcal TeRsian oF SOfinns Al uttse-Aores AL andadi ng

St Toar ng. AENEnS BiereRIRet B¢ BRI Bletfictort Yhai SINpMpEd uhifs the

conposi ti ons ppgdiddPebdtifidraci al tensi on between the oil or conposition and
t he antifoam ng agent using the nmethod in ASTM D 1331-89 "Surface and
Interfacial Tension of Solutions of Surface-Active Agents" and applying the
results to the spreading coefficient equation, as explained under the
Det ai | ed Des&0mparay AAMPIH\i ve Exanpl e A This exanpl e denonstrates the
effectiveness of using a silicone

This example demonstrates the effectiveness of using a silicone
liquid to reduce foaming of a typical 10W40 automotive crankcase oil. The
silicone liquid used was a Dow Corning 200%® Fluid having a viscosity of
12500 cSt as a 1% solution of the silicone in kerosene. This silicone fluid
comprises a trimethyl terminated, linear polydimethylsiloxane and it is typical of
silicone fluids used as antifoamants in lubricating oil compositions, including
crankcase oils. The chemical nature of this fluid is described in more detail
under the Detailed Description above. Table 1 below shows the composition and
the foaming characteristics of the 10W40 lube oil composition without the

- antifoaming agent and with the antifoaming agent added. Except for the pour
point depressant and the silicone, all values have been rounded off to the nearest

whole number for the sake of convenience.



liquid to reduce foam ng of a typical 10WO0 autonotive crankcase oil. The
silicene |ltquid used was a Dow Corning 200[err] Fluid havi ' ity of
12500 cSt WAL9858038%, so| uti on of the silicone in kerosene. ThingC |¥5}8(§:0§§1)3§ fluid
conprises a trinmethyl term nated, |inear polydi nethylsiloxane and it is
typical of silicone fluids used as antifddmants in |ubricating oil
conpositions, including crankcase oils. The chem cal nature of this fluid
is described in nore detail under the Detail ed Description above. Table 1
bel ow shows the conposition and the fopappg: ¢gharacteristics of the 10WMO0

| ube oil conposition wi thout the antifoam ng agent and wth the antifoam ng
agent added. Except for the_pQuy,.pol depr essant._ang e silicone, all

val ues have been rounded of &4 MY als FeHE for the sake of

conveni ence. WD 98/ 30306
PCT/ US98/ 00431 - 13 - TABLE 1 CONVENTI ONAL 10WI0 LUBE O L Formul ati on, wt %
100N base oig, atio A 13 13 150N base oi l
59 %e package 12 12
VI i nprover ) 16 16 Paoyr poi nt
depressant 100N base oil 0.3 0.3132500 cst si I¥one f1uid (1%
solution) - 2+ 0.001 (10 ppm active) am ng tende [stability at
24[err] C I5(S)/1\bbase011 0/0 (Seq. 1), rﬂImEQSpecifi cati oryr?/at 93.5[err] C
(Seq. 1), mAdditivepackase 35/0 12 12

VI improver 16 16

Pour point depressant 0.3 0.3

12500 cSt silicone fluid (1% solution) --- 0.001

(10 ppm/active)

Foaming tendency/stability at 24°C 0/0 0/0

(Seq. I), mi/ml

Specification at 93.5°C (Seq. II), ml/ml 130/0 35/0

max 50/0

The results clearly demonstrate that adding the 12500 cSt silicone
fluid to the lube oil composition at a treat rate of 10 ppm resulted in the lube oil
easily meeting the specification maximum foaming permitted of 50/0 ml/ml.
Without the silicone, the oil did not meet the minimum foaming tendency

specification.

Example 1

In order to meet growing market demand for higher quality engine oils
having improved low temperature performance, fuel economy and oxidation
stability, automotive engine crankcase lube oils are being developed containing
the highly saturated SW1 premium EXXSYN oil. A premium 10W40 auto-
motive engine crankcase oil composition containing the EXXSYN base stock is



max 50/ 0 The results clearly denonstrate that adding the 12500 cSt silicone
fluid to the lube oil conposition at a treat rate of 10 ppmresulted in the
| ube oi | E¥GI9BHOWBeti ng the specification maxi num foani ng p&CHYP#R048E 50/ 0
m/m. Wthout the silicone, the oil did not neet the m ni mum foam ng
tendency specification. Exanple 1 In orden4t-o neet grow ng market demand
for higher quality engine oils having inproved | ow tenperature performnce,
fuel econony and oxidation stability, autonotive engi ne crankcase |ube oils

A b on um 205oroRth in- TAIE 2 e R ek e SRhBORS Sl BV bERehRAR O
he EXXSYN b i o e
bt/ Usas) 00421t toth Heatelt wholthiibebeRept for 12500 ¢34 silicone finid antifoaming |

amounts havegbggn rounded off to the nearest whol e nunber except for 12500
cSt silicone Tluid antifoam ng agent. TABLE 2 CONVENTI ONAL 10W0 LUBE O L

Formul ati on, W % EXXSYN base oi | 35 35
150N base oil TABLE 2 47 Additive package
13 13 VI inprover 6 6

12500 cSt silicone (1% sol UtéBﬁ)VENTION'AL 10W40 LUBEQ)IQ,M (10 ppm active)

Formulation, wt%
EXXSYN base oil 35 35
150N base oil 47 47
Additive package 13 13
VI improver | 6 6
12500 ¢St silicone (1% solution) -—- 0.001
(10 ppm/active)
Foaming tendency/stability at 24°C 0/0 0/0
(Seq. I), ml/ml
Specification at 93.5°C (Seq. II), ml/ml 230/0 65/0
max 50/0

Without an antifoaming agent, the foaming tendency was too high
and way above specification as the data show. However, even when 10 ppm of
the 12500 cSt silicone antifoamant was added, the foaming tendency at the
higher temperature, while substantially reduced, was still above specification.
The12500 cSt silicone treat rate of 10 ppm is about the upper limit for this
EXXSYN based premium 10W40 oil composition, as increasing the amount of
the silicone added to the lube oil composition above the 10 ppm amount

produces a severe air entrainment problem.



Foam ng tendency/stability at 24[err]C 0/0 0/0 (Seq. 1),
m/m Specification at 93.5[err]C (Seq. 1), mM/mn 230/ 0 65/ 0 max
50/ 0 Wt hoVORB3®6i f oani ng agent, the foam ng tendency was tESE/VS§9§18043Ad
way above specification as the data show. However, even when 10 ppm of the
12500 cSt silicone antifoamant was added, tHfe foam ng tendency at the

hi gher tenperature, while substantially reduced, was still above
specification. The 12500 cSt silicone treat rate of 10 ppmis about the
upper limt fpL,thisy)EXXSYN based prem um 10W0 oi | conposition, as

I ncreasi ng the anount of the silicone added to the |ube oil conposition
above the 10 ppm anount produces a severe air entrai nnent problem WO
98/ 30306 PCT/ US98/ 00431 - 15 -
Exanple 2 In this experlmths expdriment artovesruhalecubirghtight silicone antifdanemant
of a type used in internal conbustion engine crankcase oil conpositions and
a fluorosilicofmetypansediniinternal cembussonenginacrenkeasenil compésiionstnd ar

| ube oils, h added.tq.the 10\0 engi k i |

gi ven | n” Tabl BOrCABREE I R TP WrRA D 0raNaBAgt [ BOR il t he
| ube oi | i f ' tahility Both.

tuo i 1§ cone Ve oed R g POW 4P ile kFRIGRSS o BPlposiion. 85er af Tablf o
bei ng a 200 f3 ubs'vesmé}aéoﬂt@ink@%MMSWbMo&Waﬁ&%@%ESC <

above, but of a | ower nolecular I ght and having a viscosity

The f1 uorosi |sompesifibns testedefoe foahing tendémoyy/stdbility a B Jipiof Bde twassiHcopw
Com ng FS-1265 Fluid having a viscosity of 300 cSt which is sold prinmarily
as a I ubri catfluigsmyere ®btainedrrom Movg Corning, with the 350 ¢St fluid being a 200 fluid

similar to the 12500 cSt fluid used in the examples above, but of a lower

=

molecular weight and having a viscosity of 350 cSt. The fluorosilicone fluid,
hereinafter referred to as FSi 300, was a Dow Corning FS-1265 Fluid having a
viscosity of 300 ¢St which is sold primarily as a lubricating fluid for machining
steel and bronze and is not recommended as an antifoamant. The chemistry of
this fluorosilicone fluid is described in detail above. The performance of these
two materials as antifoaming agents in the 10W40 lube oil composition shown in
Table 2 which contains the EXXSYN oil, are given in Table 3. The results show
that both of these antifoamant materials (Si 350 cSt and FSi 300 cSt) actually
increased the foaming tendency/stability of the EXXSYN containing lube oil
composition at the high temperature of 93.5°C, above that which the lube oil
composition exhibited with no antifoamant having been added to it. All the
foaming tendency/stability values of the 10W40 oil containing the EXXSYN in
Table 3 are substantially above the maximum specification value of 50/0 ml/ml.
Increasing the amount of antifoamant in the lube oil composition increased its

foaming tendency/stability, instead of decreasing it.



steel and bronze and is not reconmmended as an antifoamant. The chem stry of
this fluorosilicone fluid is described in detail above. The performance’ of
t hese two Wate8Bp306s as antifoam ng agents in the 10WA0 | ube ¥GTVUBSMPBLi ti on
shown in Table 2 which contains the EXXSYN oil, are given in Table 3. The
results show that both of these antifoanant smaterials (Si 350 cSt and FSi
300 cSt) actually increased the foam ng tendency/stability of the EXXSYN
containing lube oil conposition at the high tenperature of 93.5C, above

t hat which the |ube oil conposition ex@&%;ﬂgﬁvﬁth no antifoamant having
been added to it. Al the foam ng tendencyrstability values of the 10WO0
oil containing the EXXSYN in Table 3 are substantially above the nmaxi mum
speci fication val ue of 50BXXEYN CONTARNING1OW40UBk Ok anti f oamant in
the lube oil conposition increased its foam ng tendency/stability, instead
of decreasing it. WD 98/ 30306 B i

PCT/ US98/ 004}?:&11-. 16 - TABLE.3 EXXSY
Tendency/ St anhntifgamant; ' m G R :
(24[err] O Seq. Il (93.5[err]C) None 0
0/0 None 230/0 Si 350 c® 50/0 26000
240/ 0 Si 350 cSt 10 0/0 260/ 0 FSi
300 cSt : 0/0 240/ 0 FSi cSt
10 5?350§§0 > 290/0 Exarrpl0/03 In this expzra%?b nt the
spreadi ng coiPPRiSt of the _12568 cSt silicone @f(?t | foam ng fl uieié z@s
determ ned using the procedure above and

FSi 300 cSt 5 0/0 240/0

FSi 300 cSt 10 0/0 290/0

Example 3

In this experiment the spreading coefficient of the 12500 cSt
silicone antifoaming fluid was determined using the procedure above and
calculations described above. The spreading coefficients at the low and high
temperatures were determined for both the 150N and EXXSYN base oils. The
spreading coefficient, S, in mN/m of the Si 12500 in the 150N base oil at 24°C
and 93.5°C was 7.9 and 5.2, respectively. In the EXXSYN base stock oil it was
6.6 and 1.6 at the same high and low temperatures. These results are graphically
illustrated in Figure 1. As the Figure shows, there is a substantial decrease in the
spreading coefficient of the 12500 ¢St silicone fluid in both base oils as the
temperature increases, with the decrease being greatest with the EXXSYN oil.

Example 4

Based on these results, the spreading coefficient of five different
silicone fluids with the EXXSYN base stock oil was determined using the same
procedure. These silicones are the 350 ¢St and 12500 ¢St silicone fluids, the FSi
300 cSt fluorosilicone and two higher viscosity (and consequently higher



cal cul ati ons descri bed above. The spreading coefficients at the | ow and

hi gh tenperatures were determ ned for both the 150N and EXXSYN base oils.
The spread¥@gsB@86ficient, S, in M mof the Si 12500 in t h&CTEFREPUSE o |
at 24[err]C and 93.5[err]C was 7.9 and 5.2, respectively. In the EXXSYN

base stock oil it was 6.6 and 1.6 at the Fame high and | —
These results are graphically illustrated in Figure 1. AbTHReSEERUHAS NS
there is a substantial decrease in the spreading coeffic|ent diEPLABED2500
cSt silicone fkin@ 0.3 @&ﬂe : PRy tL%ﬂ 6 A The
decr ease beiwghéagﬂ%gg]@\%ﬁlﬁ_t_eﬂg@§%lg#ﬁ #‘Exarrp?se Bg%féﬁ on t%%ds,,gciat&_
resul ts, thefgisaadicnsy aabthiyttefiingtd] liver PolydinfsthylsilbxarBoW Coflfinyi t h

t he EXXSYN base stock ©0il waS determ ned using the same procedure. Theéese

silicones ar200h&Iaie. Che spreading 00effidicnts bf drse silicdndsnatehialsHaith800 cSt
fluorosilicone and two higher viscosity (and consequently higher -17-

mol ecul ar weEHBES YI baseaheck argigneersimi able 4 belowe agbothctbe lawoandbigh c st
Ebif‘éilfmyng't%b&%%&qé’%eré% R S sSRRaR EgBiee 11 THE ePO B Tuclée al:,]()ﬁ
Tow and i ghEERSIRIPARATA SRR PGS, IR S odtority | o

hi gher nol ec \ ihd : ' ' ' | hkes at 25C
ot TB0000 ¢S e ! & e R e e

spreadi ng coBKINSYBNGi$ at thethighépOSINC eetperatires thundiuth tS8SH12800 €St and Si
tenperature, than both the Si 12500 cSt and Si 350 cSt silicone fluids and
the FSi 300 ¥ ct silicore fluidsrands theikPi 300 flusmasitigone 8uid.cThasprsiading h of

t he hi gher nol ecul ar i ght . sili.cone f]ui ds was, ahove 2 m at, both the
| ow and_hi ghcqeg‘ﬁﬁgnapgﬁegx offh fighes polegufar vgent o 90%3\'1%&%%%
coefficients, %;N}mh? atbot 248w and high temperatures.

Figure 2 illustrates that the spreading coefficients of the Si 100000,
the Si 60000 and the Si 12500 while exhibiting slightly different values, all had a
positive spreading coefficient of at least 5.2 at both temperatures. Despite this,
the Si 12500 was not able to reduce foaming to within the maximum specifica-
tion limit of 50 m/ml for the EXXSYN containing 10W40 oil at the 93.5°C

temperature.
TABLE 4

EXXSYN BASE STOCK

: Spreading CQefficient, S, mNm
Temperature, °C Si 100000 Si 60000 Si 12500 Si 350 FSI1 300

24 7.7 - 179 6.6 3.9 1.5
93.5 6.1 7.1 1.6 0.9 3.6

heet Has Been Replaced

M



the Si 60000 and the Si 12500 while exhibiting slightly different val ues,
all had a positive spreading coefficient of at least 5.2 at both o
tenperat ur ¥ te this, the Si 12500 was not able to redPCHURHARIHg to
wi thin the maxi mum specification limt of 50 m/m for the EXXSYN
containing 10WMO0 oil at the 93.5[err]C temgerature. TABLE 4 EXXSYN BASE
STOCK Spreadi ng Coefficient, S, mNm Tenperature, C Si 100000 Si 60000

Si 12500 Si 350 FSI 300 24 7.7 7.9 6.6
8.9 1. 6.1 7.1 1.6 0.9 3.6
AVENDED SHEEﬁgh%s/ 30306

PCT/ US98/ 00431 - 18 - Exanple 5 Based on the results in Exanple 3, the two
hi gh I I I ght xSl l4 ' ' 0000 cSt
nigher ol ecular v S Baldd PG Ehihh BRKEBR 38 SRR palyRA0000, oS
at different LLegt dfiRbas fRAd hfinSitle S600RESH £id 16RI00EKt MRS weDI |1 tY.

The results are™given 1 n Table 5.7 TABLE 5 EXXSYN CONTAI NI NG 10WM0 LUBE O L
Treat Rate addedubithe EXXOYN cehtdimmee 0OW4H hubeldil yompbéitibn Andifferenbtbat

(ppm (%solution) Seq. | (24[err]Q Seq. Il (93.5[err]C) None
0 -rates and the oil tested for foaming TexgignQy/Statdlig00ThSresults ars given in
Non-Di | ut ed 0/0 165/0 Si 60000 cSt 10 Non-Di | ut ed
0/ 0 Tabde o

TABLE 5

EXXSYN CONTAINING 10W40 LUBE OIL

Treat Rate Dilution Foaming Tendency/Stability, ml/ml

Antifoamant (ppm) (% _solution) Seq. 1(24°C) Seq. 11 (93.5°C)
None 0 - 0/0 230/0
Si 60000 cSt 5 Non-Diluted 0/0 165/0
Si 60000 cSt 10 Non-Diluted 0/0 80/0
Si 60000 ¢St 10 5% solution* 0/0 30/0
Si 60000 cSt 5 5% solution* 0/0 40/0
Si 100000 ¢St 10 1% solution* 0/0 10/0

*Solutions in kerosene.

These results demonstrate that the foaming tendency of the
EXXSYN based 10W40 premium engine oil formulation at the higher 93.5°C
temperature was substantially reduced to within the 50/0 ml/ml maximum
specification limit by adding either of the higher viscosity silicone fluids to the
oil, with the best performance at the lowest treat rate exhibited with the 1%
solution of the 100000 cSt fluid. Neither of these higher viscosity silicone fluids

are recommended as antifoaming agents for oils.
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results denonstrate that the foam ng tendency of the EXXSYN based 10W0
prem um engine oil formulation at the hi-gigeer 93.5[err] C tenperature was
substantially reduced to within the 50/0 mM/m maxi num specification limt
by addi ng either of the higher viscosity silicone fluids to the oil, with

t he best peréor magc& at the lowest treat rate exhibited with the 1%

sol ution of O ¢St fluid. Neither of these higher viscosity
silicone fluids are recomended as antifoam ng agents for oils. WO

98/ 30306 PCT/ US98/ 00431 - 19 -
Exanpl e 6 Based on t heBagedibh $hofestitaopl Examplels; thosprdding couffitient efithef
the various antifoamants was neasured in the 10WI0 | ube oil conposition
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for the antifoamant in the EXXSYN containing 10W40 lube oil composition

must be about 2 mN/m in order for the lube oil to meet the maximum foaming

specification value of 50 ml at 93.5°C.

TABLE 6

EXXSYN CONTAINING 10W40 LUBE OIL

Antifoamant S, mN/m Treat Rate, ppm Foam, ml at 93.5°C
Si 350 06 5 240
FSi 300 1.2 5 240
Si 12500 1.6 10 65
Si 60000 2.9 10 30
Si 100000 3.7 10 10
Example 7

In this example, the foaming tendency/stability and air release time
of the EXXSYN base oil were determined for the lower molecular weight
silicone fluids and the results shown in Table 7 below. As shown in the Table,

3 ppm of Si 12500 is effective in preventing the EXXSYN base oil from foaming



Si 350 0.6 5 240 FSi 300

1.2 5 240 Si 12500 6
10 WO 98/30306 65 Si 60000 2.9 PCT{E{§98/00431
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In this exanple, the foam ng tendency/sta2pility and air release tinme of the
EXXSYN base oil were determned for the | ower nol ecul ar weight silicone
fluids and the results shown in Table 7 below. As shown in the Table, 3 ppm

%0 95/ 36300 %ﬁo&f&, Hik Snd iS5 'tux%s bPS4RCRAYDIE Rhilpl hRTLARINI

WO 98/ 303062

20 - at bot zﬁ)é/vs € 0PRSn &gl C but
the air rel telgléllea I'S egragg as-seen e(slﬁgtﬁf}%l&%t mcrg%?lggiln time

from 1.0 m mThe®S - ID0Mvis ambabmom?mafom@mﬁnmmmoﬂ%mg of
t he EXXSYN base oil below the specification maxi numof 50 m/m . Yet, as

shown i n Extrepspeciicatempmexinniniof Soankimlaiies, aS)sh(B'mueEKampﬂc)éndmlmf t he

EXXSYN base oi/l_ to bel ow the maxi pum spe vaI ue ej t her of these_ two
silicone anthﬁlbbmgtablmwéﬂ%ﬂl base aihto b‘QBE’ el

cont ai ni ng the EXXSYN ba e sto P beI t}l maxi num val ue of .50 m /i,
even at a hIFFURUM 3PRC Yalpe n g_g g\gp silicone antifoamants was able to

’g;ﬁn R, %ﬁ&e fokigRR IR HRF B fortdiing Y XX rfﬁ?&%ﬁf%@%’mm

tH¥ ﬁaxméum value 0P50 mI/ml even at ahighdPReaYMeSi 300

35/0
TABLE 7
Treat - Air Release
Rate, Foaming Tendency/Stability, mi/ml Time,
Antifoamant ppm Seq. 1 (24°C) Seq. IT (93.5°C) min/50°C
EXXSYN/Si 12500 3 0/0 0/0 2.8
EXXSYN/FSi 300 3 35/0 0/0 1.6

It is understood that various other embodiments and modifications
in the practice of the invention will be apparent to, and can be readily made by,
those skilled in the art without departing from the scope and spirit of the

_invention described above. Accordingly, it is not intended that the scope of the
claims appended hereto be limited to the exact description set forth above, but
rather that the claims be construed as encompassing all of the features of patent-
able novelty which reside in the present invention, including all the features and
embodiments which would be treated as equivalents thereof by those skilled in

the art to which the invention pertains.



It is understood that i t odi ments and nodifications in the
practice ‘of the inve J“ﬂl“ﬂhfl“ﬂt““ﬂmg?ent to, and can be readily nade by,
t hose ski WQ¥FR08 he att “witholit Heparting fromthe scope aﬁﬁT@ﬁgq’?Ofmof t he
i nvention described above. Accordingly, it is not intended that the scope
of the clains appended hereto be limted 2b-t he exact description set forth
above, but rather that the clains be construed as enconpassing all of the
features of patent- able novelty which reside in the pré§ N ]

i ncl udi ng aI{: EAIIM eatures and enbodi nents whi ch woul d )Zﬁﬁ%ﬁngg(ﬂtm
equi val ent s ﬁ'ereo " by those skilled in the art to which_the AGED on
pertains. -21 - CLAIMS: 1. A nmethod for reducing foam ng at both
24[err] C and 93.5[err]C of a lube oil which contains a wax isonerate base
stock, said method comjri Aimethaddongedueingfoanmihgaf ashube fodlbwhith cmitainstai ng
of a polydi methyl siloxane oil having a viscosity at 25[err]C of 60,000 to
100, 000 cSt wa¥ issmenatehasemtock, sakbmethoidrpmprasing adding tofthgtoil amentiabout 2

A el Rt ks
ot hod accor i FEo R AERRI AR el diact i) ARobie el fotPRu g

sai d wax isaﬁﬁhﬁhg. oil and a petroleumoil fraction. 3. A nethod according
to claim?2 ereln the air release tinme of the lube oil is not degraded by
said antifoamant. 4. A nethod according to claim3 wherein said wax

i somerate conprises a slack wax isonerate. 5. A nmethod according to claim4

wherei n sai d i sorer at e2cofpmnéthed ageondingrtr elagndf whiegaih saidlubp ©ihcomprises

a mixture of said wax isomerate oil and a petroleum oil fraction.

3. A method according to claim 2 wherein the air release time of

the lube oil is not degraded by said antifoamant.

4. A method according to claim 3 wherein said wax isomerate

comprises a slack wax isomerate.

5. A method according to claim 4 wherein said isomerate

comprises an isomerate of Fischer-Tropsch wax.

6. A lube oil comprising an effective amount of base stock oil of
lubricating quality and at least one additive and an antifoamant which exhibits a
spreading coefficient of at least about 2 mN/m with said lube oil, said base stock
oil comprising a wax isomerate oil and said antifoamant present in an amount
effective to reduce foaming of the oil to a point below that which it would be if

said antifoamant was not present.
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6. A lube oil conprisi nount of base stock oil of

| ubricating quality anH ﬂ”ﬂum EIM ditive and an antifoar mant . .
consi sti ngve98BMdsal |y of @ po si | oxane oil havi nd’c‘é""\’ﬁ%’%’élty at
25[err] C of 60,000 to 100,000 cSt and Whl ch exhibits a spreading
coefficient of at |east about 2 nVm w th28aid | ube oil, said base stock

oil conprising a wax isonerate oil and said antifoamant present in an
anount effective to reduce foam ng of the oil at both 24[err] C and

not present, sai d ef fecti qo ARk Ehedina o inE 6 Herpis® el AP R B HRE b "o
| ngredi ent b@iﬁd?cﬂﬂpﬁﬁﬁoﬁ?#%t Jé\?ﬁdéﬂ%};theaggg@ncc of safd hi¥@fpadidntaccordi ng to
ein thealir release i me S

Cl ai m 6 wher conposition I's not degraded by
the presence of said antifoamant. 8. A lube oil according to claim?7 also
containing a petroleumfraction base stock. 9. A lube oi|l according to
claim8 wherein said wel iAhiberail acaording toedaim Fladsokcantaining apetroteun10. A

| ube oil according to claim8 wherein said wax i sonerate conprises an

i sonerat e of fracteRasesisken wax.

9. A lube oil according to claim 8 wherein said wax isomerate

comprises a slack wax isomerate.

10. A lube oil according to claim 8 wherein said wax isomerate

comprises an isomerate of Fischer-Tropsch wax.
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