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| NVENTI ON [ 001] The present invention is directed to

def oamants and especially solutions of defoamants,
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wear products decomposition products, sludge, soot, and dissipate heat in the

equipment being lubricated.

[003] Foam formation in lubricating oils is counteracted by the use of
defoamant. Defoamants function in part by being insoluble in the lubricant. The
very characteristic which makes a material useful as a defoamant also has the
negative effect of limiting the amount of defoamant that can be added to the
lubricant to form a stabite mixture, i.c., a mixture in which the defoamant
remains in solution with the lubricant and does not separate out of the lubricant

oil and therefore become ineffective for its intended purpose.

[004] Numerous defoamants are known in the industry and have been
employed with varying degrees of success. Defoamants include silicone anti-
foam agents (or defoamants) such as polydimethylsiloxane (PDMS) oils and
polymers thereof, silicone glycols, ﬂuorina}tcd PDMS and polyacrylate esters.
Defoamants typically have kinematic viscosities at 25°C in the range of from

about 352 mm?/s to about 120,000 mm?/s and even higher.



Def oamants typically have ki nematic viscosities at 25C

in the range of from about 352 nmm2/s to about 120, 000
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DESCRIPTION OF THE INVENTION
[009] It has unexpectedly been found that defoamant/antifoam agents can be

dissolved in a fluid selected from the group consisting of Gas-to-Liquids (GTL)
fluid, hydrodewaxed, or hydroisomerized/catalytic (and/or solvent) dewaxed
waxy feed origin fluids and mixtures thereof, preferably GTL fluid, to produce
antifbam agent/defoamant solutions which remain stable for extended periods of
time as evidenced by their remaining clear and bright and resisting the formation
of “fish eyes”, “clear and bright” and “fish eyes” or both subjective visual tests
familiar to those skilled in the art. The GTL fluid, hydrodewaxed, or
hydroisomerized/catalytic (and/or solvent) dewaxed waxy feed origin fluids or

mixture thereof, preferably GTL fluid, useful in the present invention is/are



famliar to those skilled in the art. The GIL fl uid,
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lubricating oil composition in the range of about 0.001 to 0.5 wt%, preferably
about 0.001 to 0.25 wt%, more preferably about 0.001 to 0.15 wt% based on the

total weight of the finished lubricating o0il composition.

[013] The antifoam agent/defoamant-diluent solution is characterized as being
clear and bright and resistant to “fish eye” formation for extended periods,
evidence of stability which is critical for the antifoam agent/defoamant-diluent
solution to be effective when added to lubricating oil formations in performing

their intended function.

[014] The antifoam agent/defoamant-diluent solution must be stable. The
stability of the solution has a tremendous impact on the performance of the
solution in the lubricating oil composition. Solutions which are hazy or exhibit
the formation of “fish eyes” on standing are not stable and will not function

effectively when added to lubricating oil formation composition. The formation



stability of the solution has a trenmendous inmpact on
the performance of the solution in the lubricating oil
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or only slightly soluble in the base oil of the lubricating oil formulation composi-

tion.

[017] It is suspected that antifoam agents/defoamants typically function
effectively when the size of the dispersed antifoam agent/defoamant particle in
the lubricating oil formulation composition has a parameter of about 2 to 10

microns.

[018] As previously indicated, for the antifoam agent/defoamant to function
effectively it must be dissolved in the oil. This is achieved by dissolving the
antifoam agent/defoamant in a diluent, producing a stable solution and adding

the stable solution to the lubricating and formulation composition.

[019] The antifoam agent/defoamant-diluent solution of the present invention

can be added to any lubricating oil formulation composition comprising any



effectively it nust be dissolved in the oil. This is
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is also known as reclaimed or reprocesscd oil). Unrefined oils are those obtained

directly from a natural, synthetic or unconventional source and used without
further purification. These include for exafnple shale oil obtained directly from
retorting operations, petroleum oil obtained directly from primary distillation,
and ester oil obtained directly from an esterification process. Refined oils are
similar to the oils discussed for unrefined oils except refined oils are subjected to
one or more purification or transformation steps to improve at least one lubricat-
ing oil property. One skilled in the art is familiar with many purification or
transformation processes. These processes include, for example, solvent
extraction, secondary distillation, acid extraction, base extraction, filtration,

percolation, hydrogenation, hydrorefining, and hydrofinishing. Re-refined oils
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wEeos00xsat i on or transformation steps to i npr ORET/HS2007/014887
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Group IV Polyalphaolefins (PAO)
Group V All other base oil stocks not included in Groups L, 11, II1, or IV

[023] Natural oils include animal oils (lard oil, for example), vegetable oils
(castor oil and olive oil, for example), and mineral oils. Animal and vegetable
oils possessing favorable thermal-oxidative stability can be used. Of the natural
oils, mineral oils are preferred. Mineral oil compositions vary widely as to their
crude source, for example, as to whether they are paraffinic, naphthenic, or
mixed paraffinic-naphthenic. Oils derived from coal or oil shale are also useful
in the present invention. Natural oils vary also as to the method used for their
production and purification, for example, their distillation range and whether

they are straight run or cracked, hydrorefined, or solvent extracted.



production and purification, for exanple, their
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Synthetic oils include hydrocarbon oils as well as
non- hydrocarbon oils. Synthetic oils can be derived
from processes such as chem cal conbination (for
exanpl e, polynerization, oligonerization,
condensation, al kylation, acylation, etc.), where
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be made in kinematic viscosities up to about 3000 cSt (measured at 100°C), or
higher. The PAOs are typically comprised of relatively low molecular weight
hydrogenated polymers or oligomers of alphaolefins which include, but are not
limited to, about C, to about Cs, alphaolefins with about Cg to about C;¢ alpha-
olefins, such as l-octene, 1-decene, 1-dodecene and the like, being preferred.
The preferred polyalphaolefins are poly-1-octene, poly-1-decene and poly-1-
dodecene and mixtures thereof and mixed olefin-derived polyolefins. Depend-
ing on the viscosity grade and the starting oligomer, the PAOs may be
predominantly trimers and tetramers of the starting olefins, with minor amounts

of the higher oligomers, having a viscosity range of about 1.5 to 12 cSt at 100°C.
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ol i goners, having a viscosity range of about 1.5 to 12
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York, New York (1962).

[028] In alkylated aromatic stocks, the alkyl substituents are typically alkyl
groups of about 8 to 25 carbon atoms, usually from about 10 to 18 carbon atoms
and up to about three such substituents may be present, as described for the
alkyl benzenes in ACS Petroleum Chemistry Preprint 1053-1058, “Poly
n-Alkylbenzene Compounds: A Class of Thermally Stable and Wide Liquid
Range Fluids”, K.C. Eapen et al, Philadelphia (1984). Tri-alkyl benzenes may
be produced by the cyclodimerization of 1-alkynes of 8 to 12 carbon atoms as
described in U.S. Patent 5,055,626. Other alkylbenzenes ai‘e described in
European Patent Application No. 168 534 and U.S. Patent No. 4,658,072.
Alkylbenzenes are used as lubricant base stocks, especially for low-temperature

applications (arctic vehicle and machinery service, and refrigeration oils) and in



be produced by the cycl odi nerization of 1-al kynes of 8
to 12 carbon atons as described in U S. Patent
wG2@850626. O her al kyl benzenes are descri bed P@I/US2007/014887
Eur opean Patent Application No. 168 534 and U. S.
Patent No. 4, 658,072. Al kyl benzenes are used as
| ubri cant base stocks, especially for |owtenperature
applications (arctic vehicle and machi nery servi ce,
and refrigeration oils) and inpapermaking oils. They
“are commercially avail able fQ8n1producers of linear
al kyl benzenes (LABs) such as Vista Chem cal Co.,
Hunt sman Chem cal Co., Chevron Chem cal Co., and )
Papppoakitg oilso. Tlu¢3nemccanmcr¢ieuz @availablgdirem| prpduegrs of linear

oSBT A G ool i CHPEAGAICS  HhPiBi Cild co.

(tllﬁ’éﬁbﬂ Thethichl @80 hnINiIFHHORYOI To.2lihdar uBSyIbEhities typically have
al kyl ated aromatics which may be used when desirable
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isRatsr tha apoU Do, KPP STyt eqif Solyendoy S BT Rgs. Other
dllétedl\ﬁ'Wm\éﬁf& V(’H'i%ﬂ?ﬂla BQ 23td AHen &ReraBle 4l deabyiBed,Sfor

I nt er pol yners and t eir derivatives containing

emam;ﬂe,ed ‘tSemﬁwtm Lubdeanty Iangrmﬂ!asl’enﬁmnm Hunctiogel Fluids”, H.
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Yor 1@93 be obtai ned by polynerization of ethylene
oxl propylene oxi de, or other al kylene oxides. The

[0h5 | Nlﬂzr%)ﬁ'ox‘i‘d@ﬁb@n?érs%ﬁﬁﬁt&ﬁb&%ﬁ|ahhl|tﬁé‘i9 derivatives

pol ynmer s I sopropyl ene glycol ether having
wntaanmgayodlﬁﬁétmimnal\m@bxybgroaps wbtaioed bydfqﬂteqamme

et h of pol yet h I ene Vi uI ar.
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prepylene oxide; of c@hmlhylenbcoxadfvsd B¢ eH@y,l aniaeyl e:meq of these
e G . OxO aci

nebteibeliyicnr polypersmetByI-aplyiRspPYlene el dfes-having an
ARl B bW o e ol
having a molecular weight of about 500-1000, and the diethyl ether of poly-
propylene glycol having a molecular weight of about 1000 to 1500, for example)
or mono- and polyarboxylic esters thereof (the acidic acid esters, mixed Cj g
fatty acid esters, or the C;30xo0 acid diester of tetraethylene glycol, for example)

can be used as lubricant base stocks.

[030] Esters comprise useful base stocks. Additive solvency and seal swell
characteristics may be secured by the use of esters such as the esters of dibasic
acids with monoalkanols and the polyol esters of monocarboxylic acids. Esters
of the former type include, for example, the esters of dicarboxylic acids such as
phthalic acid, succinic acid, alkyl succinic acid, alkenyl succinic acid, maleic
acid, azelaic acid, suberic acid, sebacic acid, fumaric acid, adipic acid, linoleic
acid dimer, malonic acid, alkyl malonic acid, alkenyl malonic acid, etc., with a

variety of alcohols such as buty! alcohol, hexyl alcohol, dodecyl alcohol,



characteristics may be secured by the use of esters
such as the esters of dibasic acids wth nonoal kanol s
war@smsIpol yol esters of nonocarboxylic aci dSPCEES®0T014887
of the fornmer type include, for exanple, the esters of
di carboxylic acids such as phthalic acid, succinic
acid, al kyl succinic acid, al kenyl succinic acid,
mal ei ¢ aci d, azelaic acid, suberic acid, sebacic acid,
fumaric acid, adipic acid, linoleic acid diner,
mal oni ¢ acid, al kyl mal onic _ggi.d, al kenyl mal onic
acid, etc., mﬁth a variety of alcohols such as butyl
aIcohoI he al coho

x dodec ol , 2- et hyl hexyl
2:¢thylhex oép?é‘él EPE"‘@IE C%P éy]fgﬁfggeséc?rs include

dgéelgtg ?l?g X ?@-g@gﬁ%ﬁp&%’a gfljgf:lt?eﬁi E%Ibg%%%{,le%loctyl sebacate,

d@lilsbéa?ll hydlary diisbdecyllazdlatie djidctplzghthaate,dide¢yl| phthalate,
ht hal at e, di decyl phthal ate, dieicosyl sebacate, etc.

dPQJQQS)’JSPh?‘iﬂt%LﬁtﬁfIy useful synthetic esters are those

whi ch are obtained by reacting one or nore poly &ggrl C
[83 HohoPartiqylariy psefia) synthetic geterscaretbpsorhidh are oitangd by

gqcﬁigx%néﬁ%mpﬂ}(%g k)ﬁ Pg@{?‘ﬁf&é‘/ﬂf}"g&éﬁg dmo l{lhm)ﬂo%ols such

ab theRéspemy] PoIgPREg. ﬂﬁf]ieheil)glyédﬂt ﬁhm&thillol ethane, 2-methyl-2-
di pentaerythritol wth al kanoi ¢ aci ds contai ni ng_ at

pr@métl .Atrgpanedigl, Bameéhﬂﬂkprqpa@peper&swt@ al andxlipenta-
%ﬁ %}Wftﬂ a a.lﬁfi‘é YEs %gntchtlﬁﬁlg%tl %\)BPI @tc%cﬁﬂugﬁ'ls, prefer-
I“‘nc I'ng capry , capfFic acid,

I C acCl auri c acl

ably Csto C;padids spch as sdtarasied straighe shain fattydicids immchiding caprylic
acid, and behenic acid, or the correspondi ng hranched
a@l‘i’ai‘:ﬂplfl‘aﬁﬂﬂ layricsagid, phsisticasids paimitis agid; stéang@gid, @rachic

agide lafid Be gmc[ %$%’]Cﬁe§#htcgptle &Y(BBE%%r : nl'ge?h&{ 1#) ?ﬁ?y atias lﬁr

¢o hponen sn € es RYS0 proopane,

uhSdtoRited Ifatky bBeidsRach fas olat byido! et hane,
pentaerythritol and/or dipentaerythritol with one or

032]e NBiRsHIERYHIHEtC edtdrdfasé ScRi dUniBor e iNade tHe dsters of
about 10 carbon atonms. [033] Silicon-based oils are

trimetindel pmggeommgtbvlql qaércm@tlnxl@l pthanppergperythritol
il Surmpm Bt Fran€ot are s i cbitiling from

aEews)k&ab@.it HEdrdBhatemki con- based oil s include
tetraet hyl

[033] Silicon-based oils are another class of useful synthetic lubricating oils.
These oils include polyalkyl-, polyaryl-, polyalkoxy-, and polyaryloxy-siloxane
oils and silicate oils. Examples of suitable silicon-based oils include tetraethyl
silicate, tetraisopropyl silicate, tetra-(2-ethylhexyl)silicate, tetra-(4-methylhexyl)
silicate, tetra-(p-tert-butylphenyl) silicate, hexyl-(4-methyl-2-pentoxy)
disiloxane, poly(methyl) siloxanes, and poly-(methyl-2-methylphenyl) siloxanes.
[034] . Another class of synthetic lubricating oil is esters of phosphorous-
containing acids. These include, for example, tricresyl phosphate, trioctyl

phosphate, the diethyl ester of decanephosphonic acid.
[035] Another class of oils includes polymeric tetrahydrofurans, their deriva-

tives, and the like.



silicate, tetraisopropyl silicate,

tetra-(2-ethyl hexyl)silicate, tetra-(4-nethyl hexyl)
w@RloBoeRse7 tetra-(p-tert-butyl phenyl) silicatepPCT/US2007/014887

hexyl - (4- met hyl - 2- pent oxy) di sil oxane, poly(nethyl)

si | oxanes, and pol y-(nethyl -2- et hyl phenyl ) sil oxanes.

[034] Another class of synthetic lubricating oil is

esters of phosphorouscontai ning acids. These incl ude,

for exanple, tricresyl phosphate, trioctyl phosphate,

the diethyl ester of decanephgsphonic acid. [035]

Anot her class of oils includes polyneric

tetrahydrofurans, their deri va tives, and_the

036k [ uber wxaful fluidsiafi lubrigating wiscpsity includegon-conventional or

) . el . . .
$ieBEvEpidnal Wk scRS IR E e R R e sci B RAERY) Aityically, or
syattidsidedoal prsvide high Pebforinaade lubridationdsharagbristics.
performance |ubrication characteristics. [037]
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oils which either formthe base oil into which is

farmdhe base ailinto which isiadded the abayg described antifoam
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naturel Waxtircwaxy éeedsx sunerat and pe aonrminenakgil waxydead istarks

sGth i Sach WSS (B AL Waeel Bt Bred RO roRi iy fSitrbon oils by
sBRien® dewaweng), hafuralnehLes, Bid Waslyostsak £sudh&y §a oils, waxy fuels

crackates, or other mneral oil, or even non-petrol eum
hydrogteekerdeptiems, waxyeraffingte; hydrogsacleaty, tharraal eragkates, or other
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meani ngs: a) "wax" - hydrocarbonaceous material having
stodks gmd{srbasestilst | typically

[038] As used herein, the following terms have the indicated meanings:

a) “wax” - hydrocarbonaceous material having a high pour point, typically
existing as a solid at room temperature, i.c., at a temperature in the range
from about 15°C to 25°C, and consisting predominantly of paraffinic
m.atcrials;

b) “paraffinic” material: any saturated hydrocarbons, such as alkanes.
Paraffinic materials may include linear alkanes, branched alkanes (iso-
paraffins), cycloalkanes (cycloparaffins; mono-ring and/or multi-ring), and
branched cycloalkanes;

c) “hydroprocessing”: a refining process in which a feedstock is heated with

hydrogen at high temperature and under pressure, commonly in the presence



existing as a solid at roomtenperature, i.e., at a

tenperature in the range from about 15C to 25C, and
weoensiosxshng predom nantly of paraffinic materi BEBUSHHD7/014887

"paraffinic" material: any saturated hydrocarbons,

such as al kanes. Paraffinic materials may incl ude

I i near al kanes, branched al kanes (i soparaffins),

cycl oal kanes (cycl oparaffins; nono-ring and/ or

multi-ring), and branched cycl oal kanes; c)

"hydroprocessing": a refiningpprocess in which a

feedstock is heated with hydrogen at high tenperature
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"catal ytic dewaxing": a convent| onal c tal ytic process
i n cmtainmeohydnocasbors can #lgo bs Jediiced so arbons and water;
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o | preaffirs (W)glahd&ﬁacwhydrdcaﬂhﬁrs blga,tslighelyfbranbhc:d iso-
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br aﬂh‘khd:ah&heﬂ bafréinoved ﬁ'om the oil;

g) “hydroisomerization” (or isomerization): a catalytic process in which
normal paraffins (wax) and/or slightly branched iso-paraffins are converted
by rearrangement/isomerization into branched or more branched iso-
paraffins (the isomerate from such a process possibly requiring a subsequent
additional wax removal step to ensure that the final oil product (base stock
or base oil) has the desired product pour point);

h) “hydrocracking”: a catalytic process in which hydrogenation accompanies
the cracking/fragmentation of hydrocarbons, e.g., converting heavier
hydrocarbons into lighter hydrocarbons, or converting aromatics and/or
cycloparaffins (naphthenes) into non-cyclic branched paraffins.

i) “hydrodewaxing”: (e.g., ISODEWAXING® of Chevron or MSDW™ of
Exxon Mobil corporation) a very selective catalytic process which in a
single step or by use of a single catalyst or catalyst mixture effects

conversion of wax by isomerization/rearrangement of the n-paraffins and



(the isonmerate fromsuch a process possibly requiring
a subsequent additional wax renoval step to ensure

wo bas/oo3se7 fi nal oil product (base stock or baseCDUB2007/014887
has the desired product pour point); h)
“hydrocracking": a catalytic process in which
hydr ogenati on acconpani es the cracking/fragnentation
of hydrocarbons, e.g., converting heavier hydrocarbons
into I'ighter hydrocarbons, or converting aromatics
and/ or cycloparaffins (naphthenes) into non-cyclic
branched paraffins. i) "hydrodewaxing": (e.g.,
| SODEWAXI NG(r) of Chevron or MSDWtm of Exxon Mobi
coslightly beanched isepars ffinscinte marg heayily brapcheddsoparaffins, the
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ef fect of converting normal paraffins and/ or wax .
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isomerate by cracking/fragmentation or by (2) hydrodewaxing to effect further
isomerization and very selective catalytic dewaxing of the isomerate, to reduce
the product pour point. When the term *“(and/or solvent)”, is included in the
recitation, the process described involves hydroisomerization followed by
solvent dewaxing (or a combination of solvent dewaxing and catalytic
dewaxing) which effects the physical separation of wax from the hydroisomerate

so as to reduce the product pour point.

[040] GTL materials are materials that are derived via one or more synthesis,
combination, transformation, rearrangement, and/or degradation/deconstructive
processes from gaseous carbon-containing compounds, hydrogen-containing
compounds, and/or elements as feedstocks such as hydrogen, carbon dioxide,
carbon monoxide, water, methane, ethane, ethylene, acetylene, propane,
propylene, propyne, butane, butylenes, and butynes. GTL base stocks and/or

base oils are GTL materials of lubricating viscosity that are generally derived



I somerization and very sel ective catal ytic dewaxi ng of
the isonmerate, to reduce the product pour point. Wen

wo b@soesat " (and/ or solvent)", is included in tPer/US2007/014887
recitation, the process described invol ves
hydr oi soneri zation foll owed by sol vent dewaxing (or a
conbi nation of solvent dewaxi ng and catal ytic
dewaxi ng) which effects the physical separation of wax
fromthe hydroi sonerate so as to reduce the product
pour point. [040] GIL nmateri.ghs are materials that are
derived via one or nore synthesis, conbination,
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ropsch (F-T) material (i.e hydr ocar bons, wax

hydrndeyeansdn or hydsaisomerized/say (@né/(mal‘tfg)éhécwaxec}/ synthesized
oxygenat es) . ef eraably hydr odewaxed, or

‘Yﬂ%?b?rsm%'ﬁ%@eﬁeﬁ@( and/ or solvent) dewaxed F-T

[&Yﬂr chrljf.ol?ic’s’e s%ck(s) and/or base o0il(s) derived from GTL materials,

especially, hydrodewaxed, or hydroisomerized/cat (and/or solvent) dewaxed F-T

material derived base stock(s) and/or base 0il(s), and other hydrodewaxed, or
hydroisomerized/cat (and/or solvent) dewaxed wax derived base stock(s) and/or
base oil(s) are characterized typically as having kinematic viscosities at 100°C of
from about 2 mm?/s to about 50 mm?/s, preferably from about 3 mm?/s to about
50 mm?/s, more preferably from about 3.5 mm?/s to about 30 mm?/s, as
exemplified by a GTL base stock derived by the hydrodewaxing or
hydroisomerization/catalytic (or solvent dewaxing) of F-T wax, which has a
kinematic viscosity of about 4 mm?/s at 100°C and a viscosity index of about

130 or greater. The GTL fluid and/or hydrodewaxed and/or

hydroisomerized/catalytic (and/or solvent) dewaxed wax derived fluid,



hydr odewaxed or hydroi sonmerized/cat (or solvent)
dewaxed, F-T waxes, hydrodewaxed, or
whyasoizsomeri zed/ cat (and/ or sol vent) dewaxed PCT/US2007/014887
synt hesi zed waxes, or mxtures thereof. [041] GIL base
stock(s) and/or base oil(s) derived from GIL
materials, especially, hydrodewaxed, or
hydr oi someri zed/ cat (and/or solvent) dewaxed F-T
materi al derived base stock(s) and/or base oil(s), and
ot her hydrodewaxed, or hydrqQijgoneri zed/cat (and/or _
sol vent) dewaxed wax derived base stock(s) and/or base
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conponents of this invention are furthér
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hél‘se%‘l to pour point refer to measurement made by ASTM D97 and similar

automated versions.

[043] The GTL base stock(s) and/or base oil(s) derived from GTL materials,
especially hydrodewaxed or hydroisomerized/cat (and/or solvent) dewaxed F-T
material derived base stock(s) and/or base 0il(s), and other such wax-derived
base stock(s) and/or base oil(s) which can be used in this invention are also
characterized typically as having viscosity indices of 80 or greater, preferably
100 or greater, and more preferably 120 or greater. Additionally, in certain
particular instances, the viscosiiy index of these base stocks and/or base 0il(s)
may be preferably 130 or greater, more preferably 135 or greater, and even more
preferably 140 or greater. For example, GTL base stock(s) and/or base oil(s)

that derive from GTL materials preferably F-T materials especially F-T wax



or |ower, preferably about -100C or |ower, nore
preferably about -15C or lower, still nore preferably
W@b@wan025200C or | ower, and under sone conditi OPGT/IB3007/014887
have advant ageous pour points of about -25C or |ower,
wi th useful pour points of about -300C to about -400C
or lower. If necessary, a separate dewaxi ng step nay
be practiced to achieve the desired pour point.
Ref erences herein to pour point refer to measurenent
made by ASTM D97 and sim | ar_;gut omated versions. [043]
The GIL base stock(s) and/or base oil (s) derived from
GIL materials, especially dr odewaxed or

gmnauvmra visaoyd m@&mfolr Osen %ﬁ/e)f a?gqﬁﬁseeeeﬂlrhmm to ;
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SEEAMBE LA it GTL BB e il
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o{l¢)htaintd byt the hydeoidomeryizationbsedawaxing of FeT material,
rmno ké#o,gar af .ins and multicycloparaffins in
Vg d ’ﬁemﬂt‘eyﬂnﬂlc i soparaffins. The ratio of
the napht heni c ., cycloparaffin) content in such
[0451bi dntd prefery ce@ommnnt,m& Séft'[ab%ft stael(s) en@’@r&xam eil(s)

cORrisst poralfinle Mefsrats el sonsist o RrtERE piiiblic
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typically less than about 5 ppm ot each of these
stoick(s) rand/orthase ©il($ )ty pigadlyr¢ amprjse) paraffiniet materialy thag sensist of

grea?erktila)x @nw“% nok%lag)(lechc isoparaffins, preferably greater than 80 wt%

non-cyclic isoparaffins, more preferably greater than 85 wt% non-cyclic

isoparaffins, and most preferably greater than 90 wt% non-cyclic isoparaffins.

[046] Useful compositions of GTL base stock(s) and/or base o0il(s),
hydrodewaxed or hydroisomerized/cat (and/or solvent) dewaxed F-T material
derived base stock(s), and wax-derived hydrodewaxed, or hydroisomerized/cat
(and/or solvent) dewaxed base stock(s), such as wax isomerates or
hydrodewaxates, are recited in U.S. Pat. Nos. 6,080,301; 6,090,989, and
6,165,949 for example.

[047] Base stock(s) and/or base 0il(s) derived from waxy feeds, which are also
suitable for use in this invention, are paraffinic fluids of lubricating viscosity

derived from hydrodewaxed, or hydroisomerized/cat (and/or solvent) dewaxed



oi |l (s) obtained by the hydroi sonmerization/i sodewaxi ng
of F-T material, especially F-T wax, is essentially
wmpRios/0pB346] I n a preferred enbodi ment, the GILPOEBS2007/014887
stock(s) and/or base oil(s) conprises paraffinic
materials that consist predom nantly of non-cyclic
i soparaffins and only m nor anounts of cycl oparaffins.
These GIL base stock(s) and/or base oil(s) typically
conprise paraffinic materials that consist of greater
than 60 wt % non-cyclic isopangffins, preferably
greater than 80 wt % non-cyclic isoparaffins, nore
preferably greater than 85 wt % non-cyclic
waxypteedstocks of mrinerab oil, perfmingml\oily noa-petreleum, o5 ngtugal

_ e . 4 ; 1
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efiployspressunized; tligpuesied, lowi builing iy dbocarborsisirghiasoprsopané or
compounds wi th carbon nunber of about 20 or greater,
bb‘%’teerably about 30 or greater, and m xtures of such

i soner at e/ i sodewaxat e base stock(s) and/or base .
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w"‘l’ﬁqusuQii? 'have rz%%‘ or 'nh sulfur and/or nitrogen containing compound
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content. Slack wax(es) secured from petroleum oils, may contain sulfur and
nitrogen containing compounds. Such heteroatom compounds must be removed
by hydrotreating (and not hydrocracking), as for example by
hydrodesulfurization (HDS) and hydrodenitrogenation (HDN) so as to avoid

subsequent poisoning/deactivation of the hydroisomerization catalyst.

[050] The term GTL base stock and/or base oil and/or hydrodewaxate base
stock and/or base oil and/or wax isomerate base stock and/or base oil as used
herein and in the claims is to be understood as embracing individual fractions of
GTL base stock and/or base oil and/or of wax-derived hydrodewaxed or
hydroisomerized/cat (and/or solvent) dewaxed base stock and/or base oil as

recovered in the production process, mixtures of two or more GTL base stock



i ncludi ng synthetic oil such as F-T waxy oil or
petroleumoils by solvent or autorefrigerative

waelewandasgr Sol vent dewaxi ng enpl oys chill ed soP@ENS2007/014887
such as nethyl ethyl ketone (MEK), nethyl isobutyl
ketone (M BK), m xtures of MEK/M BK, m xtures of MEK
and toluene, while autorefrigerative dewaxi ng enpl oys
pressurized, liquefied |ow boiling hydrocarbons such
as propane or butane. [049] Slack wax(es) secured from
synthetic waxy oils such as .RgT waxy oil wll wusually
have zero or nil sulfur and/ or nitrogen containing
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produce a
molecular weight paraffins. This process is also well known to those skilled in

the art.

[052] In an F-T synthesis process, a synthesis gas comprising a mixture of H,
and CO is catalytically converted into hydrocarbons and preferably liquid
hydrocarbons. The mole ratio of the hydrogen to the carbon monoxide may
broadly range from about 0.5 to 4, but is more typically within the range of from
about 0.7 to 2.75 and preferably from about 0.7 to 2.5. As is well known, F-T
synthesis processes include processes in which the catalyst is in the form of a
fixed bed, a fluidized bed or as a slurry of catalyst particles in a hydrocarbon
slurry liquid. The stoichiometric mole ratio for a F-T synthesis reaction is 2.0,
but there are many reasons for using other than a stoichiometric ratio as those
skilled in the art know. In cobalt slurry hydrocarbon synthesis process the feed
mole ratio of the H, to CO is typically about 2.1/1. The synthesis gas



dunbbel I bl end wherein the bl end exhibits a kinematic
viscosity within the aforesaid recited range. [051] In
w@2Be639T ed enbodi ment, the GIL nmaterial, froPCMismN7/014887
the GIL base stock(s) and/or base oil(s) is/are
derived is an F-T material (i.e., hydrocarbons, waxy
hydr ocarbons, wax). A slurry F-T synthesis process nay
be beneficially used for synthesizing the feed from CO
and hydrogen and particularly one enploying an F-T
catal yst conprising a catal ytjgc cobalt conponent to
provide a high Schultz-Flory kinetic al pha for
produci ng the nore desirabl e higher nplecul ar wei
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I Q t hef ee l. 2 _mrat.i. f. [ .
T R ol e il RiiliRe POttt i fiBateaad vary depending
onl whether of nbséhné ofthe sonddiizked hydpodatbon vapokdidverbeeh

the slurry and reacts in the presence of the
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synt hesi zed hydrocarbon liquid is separated fromthe
apdipxefesablyC o pheaffing, inia sinaydysropsrhen synthesisprocess

e%ﬂl%&%té & Qataii)lsE Egﬂ%l?ls%é]g rsuﬁ]%)r%&i%@ﬂt E'&%Bﬁngtlﬁoi%cﬁﬁie, for
example, temperatures, pressures and hourly gas space velocities in the range of
from about 320-850°F, 80-600 psi and 100-40,000 V/hr/V, expressed as standard
volumes of the gaseous CO and H, mixture (0°C, 1 atm) per hour per volume of
catalyst, respectively. The term “Cs,” is used herein to refer to hydrocarbons
with a carbon number of greater than 4, but does not imply that material with
carbon number 5 has to be present. Similarly other ranges quoted for carbon
number do not imply that hydrocarbons having the limit values of the carbon
number range have to be present, or that every carbon number in the quoted
range is present. It is preferred that the hydrocarbon synthesis reaction be
conducted under conditions in which limited or no water gas shift reaction
occurs and more preferably with no water gas shift reaction occurring during the

hydrocarbon synthesis. It is also preferred to conduct the reaction under



centrifugation can be used. Sonme of the synthesized
hydr ocar bons pass out the top of the hydrocarbon

W@ yuBlexshs reactor as vapor, along w th unreacP@US2007/014887
synt hesi s gas and ot her gaseous reaction products.
Sone of these overhead hydrocarbon vapors are
typically condensed to |iquid and conbined with the
hydrocarbon liquid filtrate. Thus, the initial boiling
point of the filtrate nmay vary dependi ng on whet her or
not sone of the condensed hyggocarbon vapors have been
conbined with it. Slurry hydrocarbon synthesis process
condi tions vary sonewhat depend

ceRditions th ashigye an aipha ehpt '@aﬁo‘?lﬁggnge?%%& #5251 @ by ppore
pPRGHRAGEP RISt 5990Lb 34 R0 <YHREL ke TGreRANE thél® ddsfrablo higher

and pre paraffins, 1n a slurry
nivldasiapnRighthydrbeabengr Thixslsascvgenogchieyerl inad slupryt process

conprising a supported cobalt_ conponent ing|ude, for .
ugingreatalyst pprtamning acatalytis sobalt compansyt-| Jhgsg S‘%'l‘ﬁéé" the art

1
rédctioflayPey 6f varabyso tompeisgafor exaniple fort d2more Groep VIII

(00C, 1 atm) per hour per volune of cata

. lyst
catabyjiemelal guchrpe Feehin CozRu and Re dbiyRieGired that e patalyst

r.o ; n .
chfhogitH Yot AR boienE 1 URE Rt AP cdubse
compaises catabytivatleefectienimaounty ofitCeand ang @ moret aftR€,dRu, Fe,
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Nin&hi Zm R Mesand Lais 2.sitahle ingrganic sipportmplerial, preferably

OB $9186h cofierleR onk G niofe Yot 1REta) bRided FILRERA supports
f6r/Ob ReatfiningocdtalystsamysristTitaniay particutariyli Usefid catalysts and
which [imted or no water gas,shift reaction occurs
thairiprapacatigreaker knawn and hllwgrwee buppenkimiting exampicsmay be
O bf B flle, 38 1 8y PR N A M GH T baS, S0 4,549, Bz

432 .6VE avd 3|96, at | east 0.85, preferably at |east
0.9 and nore preferably at least 0.92, so as to

(92958} 58 Gt e b, g T a1, Bk P
baseoil(s) js/arederived isqp wax or avaet fesdriramiingral eibtnonymigeral
oﬁ?ggrll-tpe %rngnQ,e rgr'otl-lrgror?a Saif isl.)ll.lr%%, ie@petctfaell}aglsick wax, or GTL
material, preferably F-T material, referred to as F-T wax. F-T wax preferably
has an initial boiling point in the range of from 650-750°F and preferably
continuously boils up to an end point of at least 1050°F. A narrower cut waxy
feed may also be used during the hydroisomerization. A portion of the n-
paraffin waxy feed is converted to lower boiling isoparaffinic material. Hence,
there must be sufficient heavy n-paraffin material to yield an isoparaffin
containing isomerate boiling in the lube oil range. If catalytic dewaxing is also
practiced after isomerization/isodewaxing, some of the isomerate/isodewaxate
will also be hydrocracked to lower boiling material during the conventional

catalytic dewaxing. Hence, it is preferred that the end boiling point of the waxy

feed be above 1050°F (1050°F+).



know t hat by al pha is nmeant the Schultz-Flory kinetic
al pha. Wiile suitable F-T reaction types of catal yst
w@eoopiizse7 for exanple, one or nore G oup VIIIPCT/US2007/014887
catalytic netals such as Fe, Ni, Co, Ru and Re, it is
preferred that the catal yst conprise a cobalt
catal ytic conponent. In one enbodi nent the catal yst
conprises catalytically effective amounts of Co and
one or nore of Re, Ru, Fe, Ni, Th, Zr, H, U M and
La on a suitable inorganic sypport material,
preferably one which conprises one or nore refractory
metal oxides. Preferred supports for Co containing
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catal ysts and their preparation are_known_ and
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(1050F+) [ 054] Wen a boiling range is &uot ed hers'g‘;}
feed alspitypisallycomnnises aneredhan §0&r. gensrally morg than 95% and

pggfggﬁl?é’lgﬁ%y @8“81‘%%?5%?0 hpﬁr&raﬁ%d OthostdfS¥ich are normal
paraffins. It has negligible amounts of sulfur and nitrogen compounds (e.g., less
than 1 wppm of each), with less than 2,000 wppm, preferably less than 1,000
wppm and more preferably less than 500 wppm of oxygen, in the form of
oxygenates. Waxy feeds having these properties and useful in the process of the
invention have been made using a slurry F-T process with a catalyst having a

catalytic cobalt component, as previously indicated.

[056] The process of making the lubricant oil base stocks from waxy stocks,
e.g., slack wax or F-T wax, may be characterized as an isomerization process. If
slack waxes are used as the feed, they may need to be subjected to a preliminary
hydrotreating step under conditions already well known to those skilled in the art

to reduce (to levels that would effectively avoid catalyst poisoning or deactiva-



(for exanple, by specifying that the fraction boils

continuously or constitutes the entire range) the
wa@p@siobaseat i on of a boiling range does not reqRCT/BS100A014887

any material at the specified limt has to be present,

rather it excludes material boiling outside that

range. [OSS] The waxy feed preferably conprises the

entire 650-750F+ fraction forned by the hydrocarbon

synthesis process, having an initial cut point between

650 OF and 750 OF determ ned,hy the practitioner and
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the hydroprocessing used for the production of base stocks from such waxy

feeds may use an amorphous hydrocracking/hydroisomerization catalyst, such as
a lube hydrocracking (LHDC) catalysts, for example catalysts containing Co,
Mo, Ni, W, Mo, etc., on oxide supports, e.g., alumina, silica, silica/alumina, or a
crystalline hydrocracking/hydroisomerization catalyst, preferably a zeolitic
catalyst.

[058] Other isomerization catalysts and processes for hydrocracking, hydro-
dewaxing, or hydroisomerizing GTL materials and/or waxy materials to base
stock or base oil are described, for example, in U.S. Pat. Nos. 2,817,693;
4,900,407; 4,937,399; 4,975,177; 4,921,594, 5,200,382; 5,516,740; 5,182,248;
5,290,426; 5,580,442; 5,976,351; 5,935,417; 5,885,438; 5,965,475; 6,190,532;
6,375,830; 6,332,974; 6,103,099; 6,025,305; 6,080,301; 6,096,940; 6,620,312;



ot herwi se deactivate the hydroi sonerization or
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requi red because, as indicated above, such waxes have
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Group VIII metals may be mcorporated into the zeolite catalysts by conventional

techniques, such as ion exchange.

[060] In one embodiment, conversion of the waxy feedstock may be
conducted over a combination of Pt/zeolite beta and Pt/ZSM-23 catalysts in the
presence of hydrogen. In another embodiment, the process of producing the
lubricant oil base stocks comprises hydroisomerization and dewaxing over a
single catalyst, such as PYZSM-35. In yet another embodiment, the waxy feed
can be fed over a catalyst comprising Group VIII metal loaded ZSM-48,
preferably Group VIII noble metal loaded ZSM-48, more preferably PUZSM-48
in either one stage or two stages. In any case, useful hydrocarbon base oil
products may be obtained. Catalyst ZSM-48 is described in USP 5,075,269.
The use of the Group VIII metal loaded ZSM-48 family of catalysts, e.g.,



5, 290, 426; 5, 580, 442; 5,976, 351; 5,935,417, 5, 885, 438;
5, 965, 475; 6, 190, 532; 6, 375,830; 6,332,974; 6, 103, 099;

wG20850306; 6, 080, 301; 6, 096, 940; 6, 620, 312; 6, BABUSDF7T/014887
6, 383, 366; 6, 475,960; 5,059,299; 5,977,425; 5,935, 416;
4,923, 588; 5, 158,671; and 4,897,178, EP 0324528 (Bl),
EP 05321 16 (Bl), EP 05321 18 (Bl), EP 0537815 (Bl),
EP 0583836 (B2), EP 0666894 (B2), EP 0668342 (Bl), EP
0776959 (A3), WD 97/031693 (Al), WD 02/064710 (A2), WO
02/06471 1 (Al), WD 02/0706244(A2), WO 02/070629 (Al),
WO 03/033320 (Al) as well as in British Patents
1,429,494; 1,350,257; 1,440,230;.1,3 359;
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base stocks conprises hydroi sonerization and dewaxi ng
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flashed off to chill down the hydroisomerate to precipitate out the wax. The wax

is separated from the raffinate by filtration, membrane separation or
centrifugation. The solvent is then stripped out of the raffinate, which is then
fractionated to produce the preferred base stocks useful in the present invention.
Also well known is catalytic dewaxing, in which the hydroisomerate is reacted
with hydrogen in the presence of a suitable dewaxing catalyst at conditions
effective to lower the pour point of the hydroisomerate. Catalytic dewaxing also
converts a portion of the hydrbisomerate to lower boiling materials, in the
boiling range, for example, 650-750°F-, which are separated from the heavier
650-750°F+ base stock fraction and the base stock fraction fractionated into two
or more base stocks. Separation of the lower boiling material may be
accomplished either prior to or during fractionation of the 650-750°F+ material

into the desired base stocks.



in either one stage or two stages. In any case, useful

hydr ocar bon base oil products nay be obtai ned.
W@221084092597 ZSM 48 is described in USP 5, 075, 269PCTH82005@14887

of the Goup VIl netal |oaded ZSM 48 fani |y of

catal ysts, e.g.,platinumon ZSM48, in the

hydr oi soneri zati on of the waxy feedstock elim nates

the need for any subsequent, separate dewaxi ng step.

[061] A dewaxing step, when needed, may be

acconpl i shed using one or myKLeg _of solvent dewaxing,

catal yti ¢ dewaxi ng or hydrodewaxi ng processes and

either the entire hydroi sonmerate or the 650- 750F+

cti £l whieP ¥/l irb8uc thie o ur odidsthes e

[‘?)éﬂth&g%ge?gggl %ﬁrl al present, if P’f’ has not been
hyé;mmnemtc andhpreferatily msebwhlqh@rqmicea lagge yi¢ldroftlybe oil base

stodf; 5T P dreifomBrafe Biny BRI TukrSind e BT VeRictive
nﬁﬁ@étﬂﬁf—‘swﬂ‘@i WHicle tWilén L‘@:hBﬁﬁ:d(\VEK)at 168t Btk chtadyi¢ Mietal

ket one (M BK), m xtures of MEK/ M BK, or m xtures of
cMﬂpbnehu dawe beedn demdnisiretedascuseiuk for dewaxing:petreleum oil

AL S L 70 51,
Wtzmnﬁ i 780025 4R Bdwh ra§‘iﬁét9 BNMYrCFONS ah8%he

raffinate. The raffinate is typically further chilled
s11moahnnpmh95|pﬁaicsakndnwhlasrﬂaAP6’s erd@vmng oamlystoIVhwh has

Aut qr ef erative in si.n nmol ecul ar wei

b g 150G aneRacisrly sreHlary ESleolive GogTises 4 Haple metal,
préTerdbly PR, Mﬁ@élmitﬁtﬁ-rhérd&m%d 'I‘Metdbwéuﬁﬁ may Bei d
propane, a least a portion of which is flashed off to

ac¢nmphshnmwuthethby:dtabystomfax® tfhiid oesiysty bed. diypieal dlewaxing

d he raf f o
cprditions ingide esmipRie s tie Tanes 5t Bom PouCAti6n0Ens,

PRASHRIGE 590-%92’”2% r}qdpeséi ratd o1 50018 506 'SCEYH for MWwahrough

I's then fracti roduce the preferred base
rescoaris andIeHSV 0011k E0 mreﬁrably h2eh0i dihe déveaxinglis typically

caiard Enepvet pe ainan A wivhid G5 GAPH R more than 30 wi%
PSR tmet ik ancl i 'b%ﬁlu?é‘b@irﬁ%lg U6 R I 50°F
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[068]er i@GTE., base stduk(s) and/or base oil(s), hydrodewaxed, or

hydroisomerized/cat (or solvent) dewaxed wax-derived base stock(s) and/or base

oil(s), have a beneficial kinematic viscosity advantage over conventional AP1
Group II and Group III base stock(s) and/or base oil(s) , and so may be very
advantageously used with the instant invention. Such GTL base stock(s) and/or
base 0il(s) can have significantly higher kinematic viscosities, up to about 20-50
mm?%/s at 100°C, whereas by comparison commercial Group II base oils can have
kinematic viscosities up to about 15 mm?s at 100°C, and commercial Group III
base oils can have kinematic viscosities up to about 10 mm?/s at 100°C. The
higher kinematic viscosity range of GTL base stock(s) and/or base oil(s),

compared to the more limited kinematic viscosity range of Group II and Group



boi ling range, for exanple, 650-7500F-, which are
separated fromthe heavier 650-750F+ base stock

wo e@8nd23o7 and t he base stock fraction fracti one€BUSIONT/@14887
two or nore base stocks. Separation of the | ower
boiling material nmay be acconplished either prior to
or during fractionation of the 650-750F+ material into
the desired base stocks.[062] Any dewaxi ng catal yst
which will reduce the pour point of the hydroi sonerate
and preferably those which prgvide a |arge yield of
| ube oil base stock fromthe hydroi sonerate may be
used. These incl ude shape selective nol ecul ar sieyes

Hhbase, stogk(s) aesfor base 0il(s), ix cqmabinatignevigh the pstant jpyeption can
. h b d e
SRR Sof b STRIBAE RS Mty composisons.
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%ﬂgﬁg?'thef base stk ﬁgwﬂ ForRfthe DasRiiPS Ai§)\Psriiiflated lubricating oil

Itirons inclu a tenperature in the range of from
aimposidon- 6000F, a pressure of 500-900 psig, H2 treat
rate of 1500-3500 SCF/B for flowthrough reactors and

ofH, 0. 1- -2 .
1053Y c oy oshee PE e S, fopf ari¥ed FaSe HRURLY Ml bage oil(9)
durbfedr R6MYGTD, mRataidld and/d0 odidowixy feednmadtepiatoomr be esed as
having an initial bojling point in the range o{, )
ssb-or3pdprther eembinationpyithiothenfass steakes) afd/pppase oil(s) of

boi | | i nt . . - /
e R noh P TR SRR 1AROLRS, JBROTL basc
st6¢W 8nd/br Bavesit dndror lirirbid ewakad and/op by dnyisandrized/oatatytic
oil (s), have a beneficial kinematic viscos

(ﬁ" tseljecns) dewaxsd, wiary dred dﬁpve@esﬁﬁtppkﬁk taﬁéfoalhés? Pfl(s),
BRGNP OB BiEpp bate )RR Bl T, base

stdék(Bpand/ot Basd 61(s) wblaihed from F-T waxy feed, still more preferably
GTL base stock(s) and/or base oil(s) obtained by the hydrodewaxing or

hydroisomerization/catalytic (and/or solvent) dewaxing of F-T wax, can
constitute from about 5 to 100 wt%, preferably between about 20 to 40 to up to
100 wt%, more preferably about 70 to 100 wt% of the total of the base oil, the
amount employed being lefi to the practitioner in response to the requirements of

the finished lubricant.

[066] The preferred base stock(s) and/or base oil(s) derived from GTL
materials and/or from waxy feeds are characterized as having predominantly
paraffinic compositions and are further characterized as having high saturates
levels, low-to-nil sulfur, low-to-nil nitrogen, low-to-nil aromatics, and are

essentially water-white in color.



base oil (s) can have significantly higher kinematic
viscosities, up to about 20-50 mR/s at 1000C, whereas
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ki nematic viscosities up to about 15 mm2/s at 1000C,
and commercial Goup Il base oils can have ki nematic

viscosities up to about 10 mm2/s at 1000C. The hi gher

ki nematic viscosity range of GIL base stock(s) and/or
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being left to the practitioner in response to
10@HL nmntgd@y the formula: DV (at -40°C) <2900 (KV at 100°C) -

7000.

[069] The preferred GTL base stock and/or base oil is also characterized as
comprising a mixture of branched paraffins characterized in that the lubricant
base oil contains at least 90% of a mixture of branched paraffins, wherein said
branched paraffins are paraffins having a carbon chain length of about Cy to
about C,9, a molecular weight of about 280 to about 562, a boiling range of
about 650°F to about 1050°F, and wherein said branched paraffins contain up to
four alkyl branches and wherein the free carbon index of said branched paraffins

is at least about 3.

[070] In the above the Branching Index (BI), Branching Proximity (CH; > 4),

and Free Carbon Index (FCI) are determined as follows:



the finished |ubricant. [066] The preferred base
stock(s) and/or base oil (s) derived from GIL materials
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predom nantly paraffinic conpositions and are further
characterized as having high saturates |evels,
lowto-nil sulfur, lowto-nil nitrogen, |owto-nil
aromatics, and are essentially water-white in
color.[067] A preferred GIL liquid hydrocarbon
conposition is one conprisinggparaffinic hydrocarbon
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neasured by the percentage of methyl hydrogens (Bl),
imty of branching, as neasured by the
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wherei n sai d
[073] The branching index (BI) is calculated as the ratio in percent of non-
benzylic methyl hydrogens in the range of 0.5 to 1.05 ppm, to the total non-

benzylic aliphatic hydrogens in the range of 0.5 to 2.1 ppm.

Branching Proximity (CH, > 4)
[074] A 90.5 MHz 3CMR single pulse and 135 Distortionless Enhancement by

Polarization Transfer (DEPT) NMR spectra are obtained on a Brucker 360
MHzAMX spectrometer using 10% solutions in CDCL;. TMS is the internal
chemical shift reference. CDCL; solvent gives a triplet located at 77.23 ppm in
the >C spectrum. All single pulse spectra are obtained under quantitative
conditions using 45 degree pulses (6.3 ps), a pulse delay time of 60 s, which is at
least five times the longest carbon spin-lattice relaxation time (T,), to ensure
complete relaxation of the sample, 200 scans to ensure good signal-to-noise

ratios, and WALTZ-16 proton decoupling.



branched paraffins are paraffins having a carbon chain

| ength of about C20 to about C 0, a nol ecul ar wei ght
w@booabasp7 280 t o about 562, a boiling range ofPEUS1007/014887

650 F to about 10500F, and wherein said branched

paraffins contain up to four alkyl branches and

wherein the free carbon i ndex of said branched

paraffins is at |east about 3. [070] In the above the

Branching Index (Bl), Branching Proximty (CH2 > 4),

and Free Carbon Index (FCl) _gpe determ ned as

foll ows: Branching I ndex [071] A 359.88 MHz 1H sol ution

NVMR spectrumis obtajned_on a Bruker  360. AMX
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thd bfanchc car bon atons; 4.0-2.1 ppm benzylic hydrogens
at the a-position to aromatic rings; 2.1-1 .4 ppm

[076]2T TFree Cdebofidhé (FO)TIEERE] islexpredsedinpyprits of carbons, and

_paraffinic CH2 met hyl ene hydrogens; 1.f95- 0.5 ppm

ipamgasnrg ef thanurabenof sarberyanan isopam mﬁbafb?r&ﬁeﬁ?tﬁa at least 5
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mD|e 3L tcz'tr%'?)lne Sfhesl I?;%o%ged%)egy between 29.9 ppm and 29.6 ppm in the

carbon-13 spectrum. They are measured as follows:

a) calculate the average carbon number of the molecules in the sample which is
accomplished with sufficient accuracy for lubricating oil materials by simply
dividing the molecular weight of the sample oil by 14 (the formula weight of
CH,);

b) divide the total carbon-13 integral area (chart divisions or area counts) by the
average carbon number from step a. to obtain the integral area per carbon in
the sample;

c) measure the area between 29.9 ppm and 29.6 ppm in the sample; and

d) divide by the integral area per carbon from step b. to obtain FCI.

[077] Branching measurements can be performed using any Fourier
Transform NMR spectrometer. Preferably, the measurements are performed
using a spectrometer having a magnet of 7.0T or greater. In all cases, after
veriﬂca_fion by Mass Spectrometry, UV or an NMR survey that aromatic carbons
were absent, the spectral width was limited to the saturated carbon region, about

0-80 ppm vs. TMS (tetramethylsilane). Solutions of 15-25 percent by weight in
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paraffins, which may be present in the oil samples in varying amounts. The

cycloparaffins content is measured using Field Ionization Mass Spectroscopy
(FIMS).

[079] GTL base stock(s) and/or base oil(s), and hydrodewaxed, or
hydroisomerized/cat (or solvent) dewaxed wax base stock(s) and/or base oil(s),
for example, hydrodewaxed or hydroisomerized/catalytic (and/or solvent)
dewaxed waxy synthesized hydrocarbon, e.g., Fischer-Tropsch waxy
hydrocarbon base stock(s) and/or base 0il(s) are of low or zero sulfur and
phosphorus content. There is a movement among original equipment
manufacturers and oil formulators to produce formulated oils of ever
increasingly reduced sulfated ash, phosphorus and sulfur content to meet ever
increaéingly restrictive environmental regulations. Such oils, known as low

SAPS oils, would rely on the use of base oils which themselves, inherently, are
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d) divide by the integral area per carbon fromstep b.

to obtain FCl. [077] Branchi ng neasurenents can be

perfornmed using any Fourier Transform NVR

spectroneter. Preferably, the neasurenents are

performed using a spectroneter having a magnet of 7.0T

or greater. In all cases, aftgr. verification by Mass

Spectronetry, UV or an NMR survey that aromatic

oflevean asrawiiak 3¢ By ard ghotph %%%%‘%?Wtsg}sgsé%wbé Whiggused as
bgég Bﬂ? lf%Hn Ried gﬁ'ﬂ'{ 44 difivss. oﬁvéé 613&12 oP¥dditives

I nc |OI‘O orm were excite egrees

1ﬂ¢lh866 i ¢hd forarhlanion cOn@irs e fircand/ef phmpltqm:ethel resulting
order to mnimze non-uniformintensit ta, the
formulated  bivsisatiag ailsswihbe lower orlayy §¢;\l¥$ 9@5 a3 compazgd to

b8 ol e Pl L B A e sl anclor
bakéwilesy. The DEPT and APT sequences were carried out
according to literature descriptions with m nor

B2 5P R AP AR T sRBHA1008 pac

ighéd hﬂ@kbﬂﬁ‘)ré}si’éﬁ Péfxted@ﬁﬁﬁ Tl AR diftfursdvitent of 0.7 wi% or less,
quat er nari es. PT 45 sequence gives a signal for

meferzialytibﬁyvt% mj MS: mope prefaeablDBPTWEY ehless, mpst preferably 0.4

¥ R B8cth Yo Spitkol A Ao} e BrstEfal 8 e 8 S, more

pléferably 0.4 Wt9%or #ss, &d R PASspHOrUS coHfRMt of 01‘18% detessnd
CH3 are up, then quaternar| es and CH2 are down. The

preferablyds 1 avt8 ox d¢ss) miore preferably Py 0HWaKcor lesn.ppst preferably
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branchi ng properties of each sanpl e are determ ned

(0811 NiVke base gntifeaming agsnt(sldetoamants) used i ﬂ&ereﬁﬁmsolutwn
ifife GO bF i@t oy g?){ffé&igﬂ{rga&%é /o Jn‘i&kh%ﬁcﬁi 1f‘sed by the

nade n- pa ns o o ara
1h&1§tf)eﬁf§tilveﬁﬁretah fodih Ipréblenisdn lulanmmg o1l fermulition c'Biﬁposn-

tions. Such materials typically have kinematic viscosities at 25°C in the range of about

-
P

350 to 120,000 mm?/s or higher. "Antifoamant” may be used to designate a
component that inhibits foam formation. "Defoamant” may be used to designate
a component that collapses foam which has already been formed. In, practice,
these terms are used interchangeably in the industry. Antifoaming agents are
well-known in the art as silicone or fluorosilicone compositions, as well as
certain acrylate, polyacrylate, and polymethacrylate (PMA) polymers. Such
antifoaming agents useful in this invention include but are not limited to
polydimethylsiloxane (PDMS) fluids and silicone polymers such as Dow
Corning DCF 200 (respective viscosities at 25°C of 60,000 mm?*/s and 100,000
mm?/s), FS-1265 (1000 mm?/s), Union earbide UC-L45, polyacrylate esters such
as Solutia PC-1244 and Lubrizol Lz 889D. The amount of defoaming agent in



cycl oparaffins content is nmeasured using Field

I oni zati on Mass Spectroscopy (FIMS). [079] GIL base

W@ e@sk(2sy7 and/ or base oil (s), and hydr odewaxedPCDDS2007/014887
hydr oi sonmeri zed/ cat (or solvent) dewaxed wax base
stock(s) and/or base oil(s), for exanple, hydrodewaxed

or hydroi sonerized/catalytic (and/or solvent) dewaxed
waxy synt hesi zed hydrocarbon, e.g., Fischer-Tropsch

waxy hydrocarbon base stock(s) and/or base oil(s) are

of low or zero sulfur and phggphorus content. There is

a novenent anong origi nal equi pnent manufacturers and

e iR TADESS Fom. BertL s 0 S8 Wik, Prstreblicaiziut i weve to about
394l fol rof‘iﬁ@%&?f wefblt ?{.dc?éfﬁﬁgﬂ@ﬁfl&é’ft' dﬂﬁ@os‘i@&ﬂ.r ThE!s¥fition must
al redul at i uch oil's,

environmen ons. nown as |ow
beARSGraindsbrighny | The stabilivy of ise defoanianitatikient Cemphsition is
thensel ves, i nherently, areof |low or z r“%#"ni ti

S

agsessest visHallpKelepnand brigbhandthe ahsence o) &y glélﬂlddés
BB £ it BN Al e pEAS o ime (e

neciths) usifig lcotiverntichal tegt methbds sech hethecASTM E2892 and the
formul ated lLubricating oils will be |Iower or |ow SAPS
Ggarkox, foam/aipredepsedestubr i cating oils fornul ated using
conventional mneral oil base stock(s) and/or base

[?82]( s) Lt l{afsaniexp_octedbag@madisc@wrakmtf Thﬂ\gﬂe@d@n s
nydmelaredanh Rabpisihetisiaietab e Giod iy dywpred waxy

A ?gida%ﬁi/ﬁlg l%’tﬁ/}a@ﬁ aBbit S0Pt 30w (1456 39|9W;8 preferably

pre % or less, nost preferably 4 Wt % or
bebsecn abowtI20ctoriT34TF (6010 390 %) omokkpreferpbhyf betarsien about 320

e Bek K10 e S2En e Lot Sl S e Yog e foitiprtof stable
alfi P80 abBRfdefGRhAnE/dRuRhARIMLIBNY9 W % or | ess, npst
preferably 0.08 wt% or |less, and in certain instances,

(G, PIRISTS Uekptordd RIS PAD Bask il naifig Bfifhe points within

tisOsdthé PangSand exIEiBRiNY thexubseintially safid éoraposidonal analysis
agent s/ def oamants known or used by the . . .
(i.e., 99-100% saturates, 0% sulfur) failed as diluents, producing solutions which

were hazy and exhibited fish eye. Based on these results it would have been
expected for the GTL fluid to similarly be unsuitable/unsatisfactory as a diluent

oil for antifoam agents/defoamants.

[084] The GTL fluid and/or hydrodewaxed and/or hydroisomerized/catalytic
(and/or solvent) dewaxed waxy feed fluid suitable for use in the present
invention are non-conventional fluids as described in detail above, boiling in the

range from 300 to 750°F (149 to 399°C).

[085] The antifoam agent/defoamant-GTL fluid and/or hydrodewaxed and/or
hydroisomerized/catalytic (and/or solvent) dewaxed waxy feed fluid diluent
solution can be added to any lubricating oil formulation composition. Such

lubricating oil formulation composition can comprise the base oil as such plus



i ndustry to solve/treat foam problens in |ubricating
oil formulation conposi tions. Such materials

wo y@Boadshy have ki nematic viscosities at 25C i PCT/ki82007/014887
range of about 350 to 120,000 nmmR/s or higher.
"Antifoamant” nmay be used to designate a conponent
that inhibits foamformation. "Defoamant” may be used
to designate a conponent that coll apses foam whi ch has
al ready been forned. In, practice, these terns are
used i nterchangeably in the _i3gdustry. Antifoam ng
agents are well-known in the art as silicone or
fluorosilicone conpasitions, .as well as certain

m@ﬁamggentﬂtgfy gglgentaﬁqjuﬂgp quya@q:g}e&tc@ntme or more
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vESPHy thouitler, IRad 108 adtivs: 0q) CoMph iRy MRS filtion
muddifiersa bubricitygligents, hmtsktamlhgiagenfs thm®mophoric agents,

dpEm e BN ARORIFES St 8611 INgaBohtsy fackiness
#%xgl.rs ed §16FdrtY, SaSSthbss, gﬁire# foview dfrinﬁrk}ec&h%&{lg%sed additives,

icant over a peri time (e.g., 3 nont usi ng
seotanann ia f‘Lubsitamts mhddhelatmdﬂ’xmluttsé Yeflhg Imﬁﬁnam Deerfield

crnc S BT DR bbb pticon
B T

Paﬂmdg!:,NiD@l|97G).49 to 399C), preferably between about
320 to 734F (160 to 3900C), nost preferably between

Gﬂﬂ]lﬂ FAfhea 1B &ednts é@ﬂl ¢ 3d Wibrichne baéd Stk o8 base oil, plus at

["'uent fluids for the rmation of stable antifoam
leagénm& perfoomance additizat soI utions. [083] This is
unexpect ed because PAO base oils having boiling points
[088]hi I'The types and quantities of performance additives used in combination

with the instant invention in lubricant compositions are not limited by the

examples shown herein as illustrations.

Antiwear and EP Additives

[089] Many lubricating oils require the presence of antiwear and/or extreme
pressure (EP) additives in order to provide adequate antiwear protection.
Increasingly specifications for lubricant performance, e.g., engine oil
performance have exhibited a trend for improved antiwear properties of the oil.
Antiwear and extreme EP additives perform this role by reducing friction and

wear of metal parts.

[090] While there are many different types of antiwear additives, for several

decades the principal antiwear additive for internal combustion engine crankcase



the sane range and exhibiting the substantially sane
conpositional analysis (i.e., 99-100% saturates, 0%
waeoB002591 ai | ed as dil uents, produci ng sol uti oPGT/vk10011014887
were hazy and exhibited fish eye. Based on these
results it would have been expected for the GIL fluid
to simlarly be unsuitabl e/unsatisfactory as a dil uent
oil for antifoam agents/defoanmants. [084] The GIL
fluid and/ or hydrodewaxed and/ or
hydr oi soneri zed/ catal ytic (ang/or solvent) dewaxed
waxy feed fluid suitable for use in the present
i nvention are non-conventional fluids as descri bed in

ailstisial mal@baﬂiylﬁtibphmh'aw mdemoamgertiq%aﬁheeen@té disdlgyldithio-
Hgﬁoggﬁgtgﬁg/g‘%ﬂhﬁ rbs?l%é}% Q%&e %ﬂPé‘InaﬁEhdnmo-
Mf,ﬁatéqmmydzmplcmﬂp@uha@ géAerafll are of thél foransid

waxy feed f di | uent solutlon can be added to an

Zn[SP(SXORII(GRD]s wihent B! pd Rioms 6ar Cuokyeraups, preférably

CrELARY! Bis, TR Suse BV fPefPth AR trifched. The

AOPM is49hRaNG Usediih UiibunPbitroaabbut (84 td Ur4 #as of the total lube
contai n"one or nore additional performance enhancing

aiticempositioppglthougimmsire or dgsstoppiafian beiusad aduantagaously.
but are not limted to, oxidation inhibitors,

[091] oxHitswéeer, iliis feurbthias thedphesphonissfronothese additives has a
inhi bitors, rust inhibitors, netal deactivajors

c&lﬁtpnm%wffagtem the eatalyshin ¢atalylic conxgHeTs aneialsg on oxygen
<2k aﬂﬂﬁﬂéﬁtlesp %She |)nl.to HARLASE Mk %ﬂ(‘f‘e’?i& bedc@rs%me or all

VI SC S|t I rove VI ScoSsIty

dfltHe CZDIDP&vﬂﬁ tiihbsyms&’ﬁai axttmaa-tadaixtlmtsy age nt s,
friction nodifiers, lubricity agents, anti-stai ni ng

US A G i-ph Sus Aditives hieelSo used as anti
lmrs,. fi e%g%flﬁe?%m&v\et%l ng agents, ouse ik

algitives, Sul 6lizebelefigs are ysaful as antiwearant ngﬂdstlvmrS'dﬁlr-
el A R
g?@gﬁﬂ%ﬁdgpl?gﬁc 1r lip g!rl]ttﬁ.B%l‘ g?ﬁ%\?ﬁbléﬁéiﬁhycﬁ%ggﬁ?:zohﬁammg
foornl dboled tbyimcgrben Btoms,Quefasablyi HR0sarbon atonyeTheplefinic
cg) pands contain at least one non-aromatic double bond. Such compounds are
defined by the formula

R’R‘C=CR’R® |
[093] where each of R3-R® are independently hydrogen or a hydrocarbon
radical. Preferred hydrocarbon radicals are alkyl or alkenyl radicals. Any two
of R3-Rf5 may be connected so as to form a cyclic ring. Additional information

concerning sulfurized olefins and their preparation can be found in U.S. Patent

4,941,984, incorporated by reference herein in its entifety.

[094] The use of polysulfides of thiophosphorus acids and thiophosphorus
acid esters as lubricant additives is disclosed in U.S. Patent Nos. 2,443,264;
2,471,115; 2,526,497; and 2,591,577. Addition of phosphorothionyl disulfides

as an antiwear, antioxidant, and EP additive is disclosed in U.S. Patent



[087] Finished lubricants conprise the |ubricant base
stock or base oil, plus at |east one perfornance
w@eowsniaser [ 088] The types and quantities of PCT/US2007/014887
performance additives used in conbination with the
instant invention in lubricant conpositions are not
limted by the exanples shown herein as illustrations.
Antiwear and EP Additives [089] Many lubricating oils
require the presence of antiwear and/or extrene
pressure (EP) additives in opder to provide adequate
anti wear protection. Increasingly specifications for
| ubri cant performance, englne oi | performance
3790c8 S hUse o alkylthioersbamoy] ﬁpww 8 FoRakination with a

Ly

sifrle, fdr &RInTplepPand a- pHo@ﬁﬂ&:ro‘ﬁlﬁlds&rt(Hﬂfu@yﬂiﬁirﬁg&Y phosphite, for

di ff erent types of antiwear additives, for several
esa@oplt) aistantiwear addjsives an dubweants indisclosed in U.5¢ Bateat

LT, £ leate 5RAGRIRECNanh 1k Fd FiyBampas agiive to

pPhAE YinPré T PARAR SdidA dtrethié pRedsiife prdpeRties. TEhélise of

constitlent is zinc, or zinc dialkyldithi ophosphate
u(xzanb)amazmpan antinead sddigiveriaidisclesed infUSh é’amtrﬁ,uﬁ%ﬁ 598.

TR pEPGI Rt SOTp aeR pioh 25 ey SHifegtBy Ejfo-
cafbalititc 'ﬁ‘?i‘:he? Roftiplét URECHE; A1) Bfeash Qﬁeﬁﬂ"&ﬁnw agénts. The

typically used in anounts of fromabout 0.4 to 4 W %
usé ot hdditionof SImbenaﬂerlalsmhmtﬂ bedept to a nuugnunmféhg object is to

pm(ﬁ‘cgﬁf,guﬁé&, geogﬁadvant ageously. [091] However,

_ osphorus fromthese additives
(G55 or Beles ahaivaress ey bspaehasanonra? seenit: B rBpte
o L, AR s e o s
(dighi 146D, F%gq;%g@eéi»&hﬁbﬁ%ﬁﬁq%’ﬁ BEREIE Bevide antiwear

pﬁgldédiéé Zgdg @ﬁéhﬁff 0849 44585 lbs@Sthab h icoRMinatich 5Pa

trves. Sulfurcontaining
thiodixanthogen compound (octylthiodixanthogen, for example) and a metal

thiophosphate (ZDDP, for example) can improve antiwear properties. U.S.
Patent 5,034,142 discloses that use of a metal alkyoxyalkylxanthate (nickel
ethoxyethylxanthate, for example) and a dixanthogen (diethoxyethyl
dixanthogen, for example) in combination with ZDDP improves antiwear

properties.

[097) Preferred antiwear additives include phosphorus and sulfur compounds,
such as zinc dithiophosphates and/or sulfur, nitrogen, boron, molybdenum
phosphorodithioates, molybdenum dithiocarbamates and various organo-
molybdenum derivatives including heterocyclics, for example dimercaptothia-
diazoles, mercaptobenzothiadiazoles, triazines, and the like, alicyclics, amines,
alcohols, esters, diols, triols, fatty amides and the like can also be used. Such

additives may be used in an amount of about 0.01 to 6 wt%, preferably about



ol efins can be prepared by sulfurization of various
organic materials including aliphatic, arylaliphatic
w@eooalodzsyrl i ¢ ol efini c hydrocarbons cont ai ni ngPE¢T/U82007/014887

about 3 to 30 carbon atons, preferably 3-20 carbon

atons. The ol efinic conmpounds contain at |east one

non-aromati c doubl e bond. Such conpounds are defined
by the forrmul a RBRAC=CR5R6 [ 093] where each of R3-R6
are i ndependently hydrogen or a hydrocarbon radical.
Preferred hydrocarbon radi cakg.are al kyl or al kenyl

radicals. Any two of R3-R6 may be connected so as to

formaccllcrl Addi tional i rmat|
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distldsbd apd etgihmed in this patentdhd éamthieosioho be sliatndtedsfremsthe

as lubricant additives is disclgsed in U S. P tent
fogwlation gn, if getainedy keptiat pyminimal congentrafion to fagilitgte;

oAl ibuPRBS BEALIIRAN. 0 sul {1 des as an

Iwear, anti oxi additive is disclosed in

V%c%sitgqg 54 ﬁnggﬁlé}y Use of al kylthi ocarbanoyl

ation with a nol ybdenum conpound

[498]Y "W ixbskirHindekiifRo ey (RO XMWl Viiimprevers) Yisossity
for exanple% and a phosphorous ester (dibutyl hydrogen

muidifigrsi ard visgosity anpr@»)ers)sprmtdwmcam wntbéagh and low

| ub t d 6
topiagnfig oparsbify” o BE quldiivis et Sy it Skl yaety
tenfpdthRireslEnd BREHRBIeAidosRT at 36\ téppiperitardsl essur e
propert| es The 'use of thiocarbamate as an antiwear

it
(G4 SHftabls 2860i85 ek ImbroverSTheNilte il moldkitar wejeht
hydlﬂo)thrbﬁrishpotyesmda viscosiey mﬂnxphqnoaékgispesaﬂtmaofunction
useful antiwear_ agents. The, usge or addition of suc

aphewr3 ¥issosiky mct?xu@meﬁﬁr sl a dispersant (TyPital mplegular weights

o st P RSl @9 | O6l0E 6% hiclysbo

20,000 to 500,000, and even more typically between about 50,000 and 200,000.

[0100] Examples of suitable viscosity index improvers are polymers and
copolymers of methacrylate, butadiene, olefins, or alkylated styrenes. Poly-
isobutylene is a commonly used viscosity index improver. Another suitable
viscosity index improver is polymethacrylate (copolymers of various chain
length alkyl methacrylates, for example), some which can also serve as pour
point depressants in some formulations. Other suitable viscosity index
improvers include copolymers of ethylene and propylene, hydrogenated block
copolymers of styrene and isoprene, and polyacrylates (copolymers of various
chain lengtﬁ acrylates, for example). Specific examples include styrene-isoprene

or styrene-butadiene based polymers of 50,000 to 200,000 molecular weight.

[0101] Viscosity index improvers may be used in an amount of about 0.01 to 8

wt%, preferably about 0.01 to 4 wt%.



nono-, di-, and tri-oleates, nono-palnmtates and

nmono- nyri states may be used. [096] ZDDP is conbi ned
wowaok/oesher conpositions that provide anti wearPCT/US2007/014887

properties. U S. Patent 5,034, 141 discloses that a

conbi nation of a thiodi xant hogen conpound

(octyl thiodi xant hogen, for exanple) and a netal

t hi ophosphate (ZDDP, for exanple) can inprove antiwear

properties. U S. Patent 5,034,142 discloses that use

of a nmetal al kyoxyal kyl xant hag,e (ni cke

et hoxyet hyl xant hate, for exanple) and a di xant hogen

(di et hoxyet hyl di xant hogen, for exanple) in

on with ZDDP i nproves antiwear properties.

(AROAL, ot frtoed Telpafdatve g DTRBD AT Bbithe

s@ﬁqéé’r SﬁHﬂa acﬁixbﬁ%&f‘resﬁﬁrlﬁrbeﬁ&ity B @Retdl surfaces, the presence
osphor o oat es, mnol ybdenum di t hi ocar bamat es and

Qfaludgﬁ ooagasmulyyhdmasmrdﬁm lubricent @nc Islgdlngn the art knows a
heteroc cli.cs,, for .e e di.nerca di azol es
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PaﬂdittNusaQ , 798,684 and5j084)197%, forexampdé. about O 01 to 6
% preferably about0.01 to 4 wt% ZDDP-1i ke

uuﬁéﬁnrmiostmdmmmddmmd@aaj Phiéribls. dFhesephériolivanti-

ca |I|ty, nlflcantly bel ow t hat exhi bited by
m&pﬁa gsse@nqﬁbfr@phphmplnqwcqmpguw enhpcyFy Qrhasic
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dontpduridstate BiHinder<d plidndl9 WhidiPard tieroiles twisioh .contain a
Viscosity Index Inprovers [098] Viscosity index

stmaéwehmdemdsbydmwhgwwand svgehidethesgderiyatives of

RYdrons g LA UAIER e bist e RYRIP RS i ke SHHS: or
p%%ibbbn‘ﬁ%ﬁ reldiiVel todaeR rotﬁéra bryplbxl ﬂﬁetﬂili%\/zﬁitﬁﬁhdants include the

enperatures and acceptable viscosity at | ow

m;dqred whenels. sqbeoaqtecswntlnﬁht alkyd greups/andhthealkyleng coupled

denvaﬂves of glesemel ere h\é\ﬁ(i)lg!1 tEx::lmples of phenolic materials of this
type 2-t-butyl-4-heptylphenol; 2-t-butyl-4-octylphenol; 2-t-butyl-4-
dodecylphenol; 2,6-di-t-butyl-4-heptylphenol; 2,6-di-t-butyl-4-dodecylphenol; 2-
methyl-6-t-butyl-4-heptylphenol; and 2-methyl-6-t-butyl-4-dodecylphenol.
Other useful hindered mono-phenolic antioxidants may include for example the
hindered 2,6-di-alkylphenolic proprionic ester derivatives. Bis-phenolic
antioxidants may also be advantageously used in combination with the instant
invention. Examples of ortho-coupled bisphenols include: 2,2’-bis(4-heptyl-6-t-
butylphenol); 2,2°-bis(4-octyl-6-t-butylphenol); and 2,2°-bis(4-dodecyl-6-t-
butylphenol). Para-coupled bisphenols include for example 4,4'-bis(2,6-di-t-
butylphenol) and 4,4'-methylene-bis(2,6-di-t-butylphenol).

[0104] Non-phenolic oxidation inhibitors which may be used include aromatic
amine antioxidants and these may be used either as such or in combination with

phenolic antioxidants. Typical examples of non-phenolic antioxidants include:



hydr ocar bons, pol yesters and vi scosity index inprover
di spersants that function as both a viscosity index
wo pBovp7 and a di spersant. Typical nol ecul ar P&T/yk1087/014887
of these polyners are between about 10,000 to
1, 000, 000, nore typically about 20,000 to 500,000, and
even nore typically between about 50,000 and 200, 000.
[ 0100] Exanpl es of suitable viscosity index inprovers
are polynmers and copol yners of nethacryl ate,
but adi ene, ol efins, or alkyl.gged styrenes.
Pol yi sobutyl ene is a commonly used viscosity index

i mprover. Another suitable viscosity index inpprover is
aliollgted endrop- alkelated pEnyaGs 3maRes, D ARATOMAL GRGERines of
ot bl RARORYN Wifere RO'is G AiTBhEe, ORI ShpSAueN Somatic

Serve as pour point depressants I n sone formulations.
gFls R sigianadtbmaticsorassubstitutéd aromptio geoup,iand Rifds H, alkyl, aryl
coqgégmarq of et hy#.ene and. propyl ene, hydrogenat ed 12 .
obRo K QaPof yhere Rot isanalkylengnalkenylengner ataflyylene group, R™ is

elyaenvl I [ '
oERRAELLE D! ERRTRIITR B, P 51 ERRD B3P 1 2. The
aﬁPumn JuioRf 8y containyfremel toiabolitIecdrboncitquab,yarat preferably
0

50, 000 to 200, 000 nol ecul ar weight. [0101]
containssfrom abri6 tod7 s3iben atemps, d hesaliphatic groypds asagwated

t ar.ahl 071t : .
o5l Broih: Lreferthlly SR RIRE R A briiLor'Biituted aromatic
gPiptaand ¢héla@mistad groupahab dea fiskd ritig drognatity group. such as
Such degradatjon may_gesulty i n deposits on et al
ngphthybc Aromagicgreups Re apd K| mayde jgined tpgethgswith other groups
si‘ﬂgregse in the lubricant. One skilled in the art
a wde variety of oxidation inhibitors that are

L Lubricatina. oi | .
OIS i Pioahptorly ik andidiiks hbod S S insttyBiPBbups of
tHeast AR T cAB6n afom§ S EREH Pal lincl Eryl,
a[ 010t3] Usef‘l:JI gﬁtai oxi dant s%udgﬂﬁtﬁgge?gggp?ﬁeﬁm. %y

heplyd.coqtyib menyl andidecyki Ggnerallyathealiphaticegroups will not contain

migfEafa apGE LA CRBBp fmS AR theRl OB Gfbm e RRHEdans
ubdRN thHe prebéndohipdsiGondiienstie diphehyiantihesi gyl naphthyl-

phenol s ich are the ones which contain a L
amines, phenothiazines, imidodibenzyls and diphenyl phenylene diamines.

Mixtures of two or more aromatic amines are also useful. Polymeric amine
antioxidants can also be used. Particular examples of aromatic amine anti-
oxidants useful in the present invention include: p,p’-dioctyldiphenylamine;
t-octylphenyl-alpha-naphthylamine; phenyl-alpha—naphthylaminé; and
p-octylphenyl-alpha-naphthylamine.

[0106] Sulfurized alkyl phenols and alkali or alkaline earth metal salts thereof

also are useful antioxidants.

[0107] Another class of antioxidant used in lubricating oil compositions is oil-
soluble copper compounds. Any oil-soluble suitable copper compound may be
blended into the lubricating oil. Examples of suitable copper antioxidants
include copper dihydrocarbyl thio- or dithio-phosphates and copper salts of



sterically-hindered hydroxyl group, and these include
t hose derivatives of dihydroxy aryl conpounds in which
w0 b@slhyxdsoxyl groups are in the ortho- or par aP@DES100T04887
relative to each other. Typical phenolic antioxidants
i ncl ude the hindered phenols substituted with C4-1-
al kyl groups and the al kyl ene coupl ed derivatives of
t hese hi ndered phenols. Exanples of phenolic materials
of this type 2-t-butyl-4-heptyl phenol ;
2-t-butyl -4-octyl phenol ; 2-tsputyl-4- dodecyl phenol ;
2,6-di-t-butyl - 4-heptyl phenol ;

né@?ﬂg)r otgcgrllj'%{glt %4sy21(t)géa|§,£gﬁg§%¢ ?gi_éiﬁd Other suitable copper salts
i s&-di afhafld I
uﬁ:l'h%%’ée ?%épe%o &r%g}_?g%éfbaﬂa%, ?&l?ShBH@t@Q, phérabi@! ahd %é!'yflacetonates.

A enol i c antloxidant's may include”for
Baxiziméutraly ef htitie coppé, Gud) and by IGi{E) shits dprived ifkom elkenyl

ester derivatives, B Bis-phenolic antjoxi gdant y al so
SPRCIBIGACHI OB BRRY ‘f"‘%é’&c ?D‘HOWOW&%BW’SHT X Hseffﬂgal nst ant

i nvention. Exanples of ortho-coupled bisphenols,
[0108]uRrefearal anticxidants jnsiude hindergd phenels) arylamines. These
2,2 -.bis(4-octyl -6-t-butylphenol): and . e .
waticxidgnimag Bt IndvRAYB IR gt of Besombipggipn it one
ahbtheeBatR adafivédendP be @¥&dR 8n amount of about 0.01 to 5 wt%,
4,4'-b|s(2,6-d|-tbutylghenol) and
prefarably ahoute®@13os(P v874i - t - but yl phenol ). [ 0104]
Non- phenol i ¢ oxi dation inhibitors which may be used
Deterigenits ar omati c amine antioxi dants and these may be

d eith h [ [ ith ph | i .
B ot oS Db RO pia
SRR pioe el ) byt Yo oshpic porin
of diemiotediBRand AN mdlisrel &plicbia aninipbahydrophilicrportiomof the

R, b R B oo SRR g o
. i . |
ol B AT ARG ebl, bR S0 gl o

niiRtuatk thereof. aTké comttefibkds wpigalby an atlcaline eéasthOor dlkah metal.
2. The aliphatic group R8 may contain from1 to about

[(t?glqg fsiggfr& tRaCEGntafi 4! _srlﬁéﬁglﬁiﬁw Stofchiidmbkitic AMBThAS e rﬁgtal are

bon at ons. I phatic group is a saturate
desdribedt ascnentral salt®and bavb b totabbase Member (BN as measured by

AN B0} oftromm e abaur e Rlanty EPrap6iieRs oo otssbesed

cBntaining large amounts of a metal base that is achieved by reacting an excess

of a metal compound (a metal hydroxide or oxide, for example) with an acidic
gas (such as carbon dioxide). Useful detergents can be neutral, mildly

overbased, or highly overbased.

[0111] It is desirable for at least some detergent to be overbased. Overbased
detergents help neutralize acidic impurities produced by the combustion process
and become entrapped in the oil. Typically, the overbased material has a ratio of
metallic ion to anionic portion of the detergent of about 1.05:1 to 50:1 on an
equivalent basis. More preferably, the ratio is from about 4:1 to about 25:1. The
resulting detergent is an overbased detergent that will typically have a TBN of



napht hyl . Aromatic groups R8 and RO may be joi ned

together with other groups such as S. [0105] Typica
WQ@e@a®015¢7 an nes anti oxi dants have al kyl substPCT/E81007/014887

groups of at |east about 6 carbon atons. Exanples of

al i phatic groups include hexyl, heptyl, octyl, nonyl,

and decyl. GCenerally, the aliphatic groups wll not

contain nore than about 14 carbon atons. The genera

types of am ne antioxidants useful in the present

conposi tions include di phenyl,gm nes, phenyl

napht hyl am nes, phenot hi azi nes, i m dodi benzyls and

abptal ex E%%%éﬁ@éx?ﬁﬁé”é%%i@f%o.xéééq%%éh%%%h?{ae&%ro%erbasing
oG5S RS, SEBRFE, R of oKk alerng

ﬁBN%ahib@mg'eaqhw@Ererseﬁt indietibi) di phenyl ani ne;
t-octyl phenyl - al pha- napht hyl am ne;

yl . . .
[p- 0 ty?%wtgﬁgﬁ] H gﬁgé\%%t%ap lpﬁef/ am&llrlf(zei!1 o[r(ﬂl&aél}nesﬁ fuﬂeéaéldsalts of
salfsiiates iralatesaoarbaliy Bites, phosphates, madesalichlates. al sal ts
thereof also are useful antioxidants. [0107] Another
> aﬁé ﬁﬁ?e ! icall
[‘gi()?aos?{“l%ék?? i 1Bl tb ed ggbggl?ﬁ@gﬁpaggﬁgg .ht %?ytyplca y
obtdinadby Bulfonatidm bf alkydspbstimberharomiatralyy drechibonse dlydro-

into the lubricating oil. Ex I of. itable ¢ er
caroncamples inglude, those &&ﬁ@neg ?@;ﬁjﬁb@spéﬁmﬁ% 1o3jéhne, xylene,
R on oh _
oS B, hpd L HERREn S e RBAILH Hbbensenc
chlorbthiene; apd ehlcrehhphthaltened foroexaneple}li The atioylating agents
sul phopat es, phenat
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e partic rly usefu erred
ta60icarbatnatoms. ncl ude hi ndered phenol s, aryl am nes.
These antioxi dants nmay be used individually by type or
[mﬂo NRigahh® th WL EbriSdifts ahaFgited t6luatst 4p ¥R Hisolysdsa
used in an anount of about 0.01 to 5 wt% preferably
nutnber of oyerbased nzetal salts of various sulfonic acids which are useful as

detergents and dispersants in lubricants. The book entitled ‘“Lubricant
Additives”, C. V. Smallheer and R. K. Smith, published by the Lezius-Hiles Co.
of Cleveland, Ohio (1967), similarly discloses a number of overbased sulfonates

that are useful as dispersants and/or detergents.

[0115] Alkaline earth phenates are another useful class of detergent for
lubricants. These detergents can be made by reacting alkaline earth metal
hydroxide or oxide (CaO, Ca(OH),, BaO, Ba(OH),, MgO, Mg(OH),, for
example) with an alkyl phenol or sulfurized alkylphenol. Useful alkyl groups
include straight chain or branched C,-C3o alkyl groups, preferably, C4-Csp.
Examples of suitable phenols include isobutylphenol, 2-ethylhexylphenol,
nonylphenol, dodecyl phenol, and the like. It should be noted that starting
alkylphenols may contain more than one alkyl substituent that are each

independently straight chain or branched. When a non-sulfurized alkylphenol is



Detergents [0109] Detergents are conmonly used in
| ubricating conpositions. A typical detergent is an
wa@piosnizsITat eri al that contains a long chain PCT/US2007/014887

hydr ophobi ¢ portion of the nolecule and a smaller

ol eophobi ¢ ani onic or hydrophilic portion of the

nol ecul e. The anionic portion of the detergent is
typically derived froman organic acid such as a

sul fur acid, carboxylic acid, phosphorus acid, phenol,

or m xtures thereof. The cougferion is typically an

al kaline earth or alkali netal. [0110] Salts that

contalnasubstantlally staoi chignetric apount .of the
useds the slfurgeectpradugt maYrhe aamed by methpiis el Knopyg 1 the art

TF ng@&{g@dné@%l’heg ng%illﬂ?{tgﬁ%@%’ alk ?ﬂe%g%ga s@ffulizRip dkent
(xﬁaﬂumgﬁel&mdmmlan‘wrsulfuohahdmatsabh Iaaselfuhdichlcsnde and the

e and Vogm RS S e SARIZESRErEL i ) ARel RS AR el

u HeCar bon di OXI de). Useful detergents can be
hﬁ%%ﬁ%&ho Sry overbased or highly overbased. [0111]

A0 L o 5 R AR b, e
czg-ﬁgg%éé h@ﬁi @ét@fﬁé%%j Belfsrep MU@ feadtiAg @dsdsic fifetal compound

entrapped in e oil. Typically, the overbased
wiitdat 2 leasit dmascaabwmlmamd andiremoving free waten from the reaction

IR NN W N R

DRR2PENE: néa&é’fr%ﬁ? sdlicyhiclacid | HFe 61?@15}6&&% ¢hisslofietergentsderived
ovelbased detergent "that will typically have a TB

frofmtarbbxy O aordsh.lgsasml sajfcwiateahmmdezmgt chaigglkyl saliexates.
Pr efe th overb sin sodi um cal ci um
éﬁ?éﬁﬂm ﬁc‘?ﬁ‘}??ﬂ 8"%?5 %@‘ﬁ‘&q’g Yot differing TBN
can be used in the present mvemitl on. [0112] Preferred
detergents include t [ or| al kyl i ne earth netal

salts of sul fonates, Vat es,
phosphat es, and sal i cyI ate 13] Shulfonates may be

hydr ocar bons. Hydro

where R is a hydrogen atom or an alkyl group having 1 to about 30 carbon
atoms, n is an intéger from 1 to 4, and M is an alkaline earth metal. Preferred R
groups are alkyl chains of at least Cy,, preferably C,; or greater. R may be
optionally substituted with substituents that do not interfere with the detergent’s
function. M is preferably calcium, magnesium, or barium. More preferably, M

is calcium.

[0117] Hydrocarbyl-substituted salicylic acids may be prepared from phenols
by the Kolbe reaction. See U.S. Patent 3,595,791, which is incorporated herein
by reference in its entirety, for additional information on synthesis of these
compounds. The metal salts of the hydrocarbyl-substituted salicylic acids may
be prepared by double decomposition of a metal salt in a polar solvent such as

water or alcohol.



car bon exanpl es include those obtained by al kyl ating
benzene, toluene, xylene, naphthal ene, biphenyl and
wao b@soodsat ogenat ed derivatives (chl orobenzene, PCT/US2007/014887
chl or ot ol uene, and chl oronapht hal ene, for exanple).
The al kyl ati ng agents typically have about 3 to 70
carbon atons. The al karyl sulfonates typically contain
about 9 to about 80 or nore carbon atons, nore
typically fromabout 16 to 60 carbon atons. [0114]
Kl amann in "Lubricants and Rgbated Products”, op cit
di scl oses a nunber of overbased netal salts of various
sul fonic acids which are useful as detergents and
[0 18] er Alicilinel earthuinkiat phosphathe atealko eised as ddtergents.
"Lubricant Additives", C. V. Smallheer and R K Smth,
[OL19]i sDetbrfonts neay be simpldi detergents arf witheisdinmwdy ahybrid or
(1967), simlarly discloses a nunber 0 ver based £ tw
complondeteseanis; The Jaaraletsresstsarroyids e prgpesiies of two

terc . i e r
cHBLBAE ol e fhod\d Slp3itnd e seay sopalie
6003420 I FdrSe lee made by reacting al kaline earth
nmet al hydroxi de or oxide (CaQ, Ca(OH) 2, BaO Ba( 2,

[0420) MptcFEbred d@:ﬁ:frﬁéma Agtlade valdiuarptenitds, paleiwh sulfonates,
sul furized al kylp

I
] . enol . Useful al kyl _grou i ncl ude .
calciumgalicylates, magnesiwm pbenates,anpsasym %\Q@w&gﬂs magnesium
.ef.er abl v, - - - STl .
RGeS nd e ettt PR rER Nip el o oraftP e Rgents)
IBh eROtotaldstefpent posceitrativndistabeut 010d. tol abosib 6 W,
be noted that starting al kyl phenols may contain nore
W@mwneamut)ﬂ-lwgéw%@ent that are each independently

strai ght chain or branched. \Wen a non-sul furized

Dispersamtenol i sused, the sul furized product nmay be
obt ai ned py nethods wel | kpawn t he. @

i 1., Th
(02 o iR ShEine SReaBgNA Ol poliBIc oigRkon baFucts, are
p§§+ %érhi. ﬁ'gpgggsgﬁfg he(lh Kby Bhél@ 1Y fR6BIE 8 in SBivtioh, EHus diminishing

, such as sul fur“dichloride, and the L.
théik dppesition lanmetd suifages:. HYispersants may henashdgss\griashzferming in

al kal i ne_earth netal hydr.oxi or <OXxi de. 161,. I
nagres P@pfeg%plyom ﬁsnépgé S é‘ngééF-s §ol-ﬁsai%3| Jsgislcsg]dls'}g%i'saants are
otSAGE terials'thGE form substantially no ash upon combustion. For example,

non-metal-containing or borated metal-free dispersants are considered ashless.

In contrast, metal-containing detergents discussed above form ash upon

combustion.

[0122] Suitable dispersants typically contain a polar group attached to a
relatively high molecular weight hydrocarbon chain. The polar group typically
contains at least one element of nitrogen, oxygen, or phosphorus. Typical

hydrocarbon chains contain 50 to 400 carbon atoms.

[0123] Chemically, many dispersants may be characterized as phenates,
sulfonates, sulfurized phenates, salicylates, naphthenates, stearates, carbamates,
thiocarbamates, phosphorus derivatives. A particularly useful class of
dispersants are the alkenylsuccinic derivatives, typically produced by the

reaction of a long chain substituted alkenyl succinic compound, usually a



carboxylic acid detergents nay be prepared by reacting
a basic netal conpound with at |east one carboxylic

wa@edod/oaasel renovi ng free water fromthe reacti OPCT/US2007/014887
product. These conmpounds may be overbased to produce
the desired TBN |l evel. Detergents made fromsalicylic
acid are one preferred class of detergents derived
from carboxylic acids. Useful salicylates include |ong
chain al kyl salicylates. One useful famly of
conpositions is of the formihg_where R is a hydrogen
atomor an al kyl group having 1 to about 30 carbon
atons, nis an integer from1 to 4, and Mis an

substituted susginip aphydiide, pyith apolyhydrgxy g polyamiq gempound.

haj . e 0 .
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cofferosolubilay finrtke oil} 15 adrenalbi £ pobisotutylenetgronp. NMarmy

preferably cal cium, nmagnesium or barium Mre .
epamplssxfithis typeofdisparsant arg wehl known commercially and in the

S e L e e
3Petesy2; 3,2 945,707; 3.8100866; 3,3 16; DT B,34 £34BeB #I44, 1130; 3,454,607
reference inits entirety, for_additional informtion

30 1s912:1363,961; 8163265 I Bpthhddd and 4,234,435 < Llther types of
APErE AR G AR, Rt Ml SYP 0TS £00307 524,025,

300195546, 488175748 145455 35313656 5)804y 3,418)34(70 3,6581,574; 3,725,277,
kal i ne earth netal phosphates are a

| d
3ARSARE 3, 226,8621 & el 3 JoFa®, 6583645 2505 B> 1926 T:gbAGE,730;

SR Y . 00T 76,458, Rl R ofperans

SRl B¢ SRR fok &Ja&ugld; e BaestanPditsndpplicatiaai Bo. 471 071, to
materials. See U S. Patent 6,034,039 for exanple.
wigle ogferencieds meadejtor dhisdirBOseacl ude cal ci um phenat es,

cal cium sul fonates, cal cium salicyl ates, nmagnesi um

[OH2Hat Hydroaghyksuhstisuted sueeinic agid gompanndsare pppulass

and ot her;rel ated conponent,s (i ing b
R 1 Parishfarc G SpeS, el bl §f SbEinate ester
ahfBEEPicpatd PPy ite AR¥Rtibn ©fAlhydrosdrdeh-substitftéd succinic acid

compound preferably having at least 50 carbon atoms in the hydrocarbon

e

substituent, with at least one equivalent of an alkylene amine are particularly
useful.

[0125] Succinimides are formed by the condensation reaction between alkenyl
succinic anhydrides and amines. Molar ratios can vary depending on the
polyamine. For example, the molar ratio of alkenyl succinic anhydride to TEPA
can vary from about 1:1 to about 5:1. Representative examples are shown in
U.S. Patent Nos. 3,087,936; 3,172,892; 3,219,666; 3,272,746; 3,322,670; and
3,652,616, 3,948,800; and Canada Patent No. 1,094,044.

[0126] Succinate esters are formed by the condensation reaction between
alkenyl succinic anhydrides and alcohols or polyols. Molar ratios can vary
depending on the alcohol or polyol used. For example, the condensation product

of an alkenyl succinic anhydride and pentaerythritol is a useful dispersant.



preferably, about 0.1 to 0.4 W% Dispersant [0121]

Duri ng engi ne operation, oil-insoluble oxidation
why@soeiet s are produced. Dispersants hel p keepCT/hgme7/014887

byproducts in solution, thus dimnishing their

deposition on netal surfaces. Dispersants may be

ashl ess or ash-formng in nature. Preferably, the

di spersant is ashless. So-called ashl ess dispersants

are organic materials that formsubstantially no ash

upon conbustion. For exanpl e4qnon-netal - containing or

borated netal -free dispersants are considered ashl ess.

In contrast, netal-containing detergents di scussed
[y e Swidihats lkestep amidesrhresformed HyoddlenSatiombéartion between

di spersants typically contain a polar group atta.ct‘ﬁd
alkgnyl sugcamic\ashy dridghand pliamol amjipes; hForgxanapley syitable alkanol
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[0123] Chemcal [y, many di spersants nay be )
examplecis @rppexylatedhexamethyleaadianiag e Repserentativesgramples are

s oﬁﬁiﬁifésfg‘{eh?%%a{ e 225‘: phosphor us. der | vat | ves. A
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pFeReainigoparafraphis Will §piallysrdage ibetwesh 806cany 2,300.cThe above
conmpound, usual ly asubstituted succinic anhydride,

praductsicarbbe post-teagtedr with vasieus geaganto such asrsifurg gxyeen,

hai | tut i h I fal
BB rE s s AeF R, 4L B8 taBoubdfsuch as
boRIteBLteYs 6r Righly boRitéd HRpersahey) FThé/divpesantEtarsbeborated with
this type of dispersant are well known commercially

fromiabeut Gd tpiabent$ uneles Bf beppmpyr prleaf dispesant Fracgion

su(%t% di spersants are U S. Patent Nos. 3,172, 892;
PPLhs 707, 3,219, 666; 3, 316, 177; 3, 341, 542;

e e e e e
ﬁ%ﬁ%ﬁﬁ%&ﬁ, k%%ﬂ f??ngi.g_&:g #.8NPafdinf 4, 767058, QHich is incorporated

herein by reference. Process aids and catalysts, such as oleic acid and sulfonic

acids, can also be part of the reaction mixture. Molecular weights of the
alkylphenols range from 800 to 2,500. Representative examples are shown in
U.S. Patent Nos. 3,697,574; 3,703,536; 3,704,308; 3,751,365; 3,756,953;
3,798,165; and 3,803,039.

[0130] Typical high molecular weight aliphatic acid modified Mannich
condensation products useful in this invention can be prepared from high
molecular weight alkyl-substituted hydroxyaromatics or HN(R), group-

containing reactants.

[0131] Examples of high molecular weight alkyl-substituted hydroxyaromatic
compounds are polypropylphenol, polybutylphenol, and other polyalkylphenols.
These polyalkylphenols can be obtained by the alkylation, in the presence of an
alkylating catalyst, such as BF;, of phenol with high molecular weight poly-



3,275,554; 3,438, 757; 3,454,555; 3,565, 804; 3,413, 347;

3,697,574; 3,725,277; 3,725,480; 3,726,882; 4,454, 059;
W@288006%8; 3, 449, 250; 3,519, 565; 3,666, 730; 3PGBUSBAID)14887

3,702, 300; 4,100,082; 5,705,458. A further description

of dispersants may be found, for exanple, in European

Pat ent Application No. 471 071, to which reference is

made for this purpose. [0124] Hydrocarbyl -substituted

succinic acid conmpounds are popul ar dispersants. In

particul ar, succinimde, sucgsnate esters, or

succi nate ester am des prepared by the reaction of a
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inhi dgey] kline, z{rﬂ];ﬁi}:nﬁumc medsmiresansd them suizstlantedfamm by
condensation reaction between al kenyl succinic

[ors3pr E&ﬁﬁl;ﬁé‘ﬁoﬂ“k? é‘tﬁﬁde feattatxainehede atiylenediamine,
al kanol amines inc ude et oxyl at ed
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FTTNARCHEITES e e —
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shown in U. S Pat ent 4,426, 305.
and mixture of such amines havmg mtrogen contents corresponding to the

alkylene polyamines, in the formula H,N-(Z-NH-),H, mentioned before, Z is a
divalent ethylene and n is 1 to 10 of the foregoing formula. Corresponding
propylene polyamines such as propylene diamine and di-, tri-, tetra-, penta-
propylene tri-, tetra-, penta- and hexaamines are also suitable reactants. The
alkylene polyamines are usually obtained by the reaction of ammonia and dihalo
alkanes, such as dichloro alkanes. Thus the alkylene polyamines obtained from
the reaction of 2 to 11 moles of ammonia ;avith 1 to 10 moles of dichloroalkanes
having 2 to 6 carbon atoms and the chlorines on different carbons are suitable

alkylene polyamine reactants.

[0134] Aldehyde reactants useful in the preparation of the high molecular
products useful in this invention include the aliphatic aldehydes such as

formaldehyde (also known as paraformaldehyde and formalin), acetaldehyde and



[0128] The nol ecul ar wei ght of the al kenyl succinic
anhydri des used in the precedi ng paragraphs wl|

wo y@soadshy range between 800 and 2, 500. The abP@BUS2007/014887
products can be post-reacted with various reagents
such as sul fur, oxygen, formal dehyde, carboxylic acids
such as oleic acid, and boron conpounds such as borate
esters or highly borated di spersants. The di spersants
can be borated with fromabout 0.1 to about 5 noles of
boron per nole of dispersant4seacti on product. [0129]
Manni ch base dispersants are made fromthe reaction of
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ene, yaI ene conmpounds to give
p&l)l'athm‘eutmtplédl Mﬁrm:dn adlchmtk),ahzmwppetm dedfativesyahd other related

chaw ngegsn aqﬁgfﬁgsggﬁég , 000 rEg: eculgr We hq.;,o[lo ﬂ)wt%,
p?éqé}‘albg?%b%{ g;l%f?wpf' nci pal Iy polyethyl ene
pol'ya

nes. her representative organic
Pour Point Depressants

[0137] Conventional pour point depressants (also known as lube oil flow
improvers) may be added to the compositions of the present invention if desired.
These pour point depressants may be added to lubricating compositions of the
present invention to lower the minimum temperature at which the fluid will flow
or can be poured. Examples of suitable pour point depressants include alkylated
naphthalene, polymethacrylates, polyacrylates, polyarylamides, condensation
products of haloparaffin waxes and aromatic compounds, vinyl carboxylate
polymers, and terpolymers of dialkylfumarates, vinyl esters of fatty acids and
allyl vinyl ethers. U.S. Patent Nos. 1,815,022; 2,015,748; 2,191,498; 2,387,501;
2,655, 479; 2,666,746; 2,721,877; 2.721,878; and 3,250,715 describe useful pour
point depressants and/or the preparation thereof. Such additives may be used in

an amount of about 0.01 to 5 wt%, preferably about 0.01 to 1.5 wt%.



compounds containing at | east one HN(R)2 group

suitable for use in the prepara tion of Mnnich
w@orvdeosat i on products are well known and i nclRdEUS1967/014887

nonoand di - am noal kanes and their substituted anal ogs,

e.g., ethylam ne and di et hanol am ne; aromatic

di am nes, e.g., phenyl enedi am ne, diam no napht ha

| enes; heterocyclic amnes, e.g., norpholine, pyrrole,

pyrrolidine, imdazole, imdazolidine, and piperidine;

mel am ne and their substitutgg.anal ogs. [0133]

Exanpl es of al kyl ene pol yam de reactants incl ude

et hyl enﬁglg,m ne, diethylene triamne, triethylene
raet hyl ene pentaam ne, pentaethyl ene
m
d”gﬁj r#ﬁtro?g)éﬁgiépﬁ 9 Grd PR Tellfice hﬁa‘ﬁ%ﬁ%ﬁ&?ﬁf metallic parts

ene nonaam ne,

ﬂ%wm@on@wwﬁnqneuﬁwmmgm e6mpositicH) OSmitaﬁla I‘cermﬁlon
such am nes having nitrogen contents_correspondin

mmbntansuycbnds thindjagales sSeq, for pxamplexti.§. Pptent Moy 7ﬂﬂ 125;

2730 08 Sage, Sefnihges ey B afinOubor about

ORTIOIBVS W‘i% pRéfRaBIYabout 0D 156 REAAPLENe di ami ne and
tetra-, pentapropyl ene tri-, tetra-, penta-

Séﬁﬁbbﬁﬁﬁmllﬁﬁ%@di@w@kso suitabl e reactants. The
al kyl'ene pol'yam nes are usually obtained by the

(0138t i S)eal@bnmmihilia agﬂiltsjhﬂplto savdlbelastonserchseads by causing a
|chl ro al kane e al kyl ene .pal yam nes
hesbiman sepctio e f}la @FP Ssial Piange ib the clhstGer, Snirable seal

P
e e o
esters, arornati¢ hydtdoarbores, psteysafbiutelbenzydt phthslatd, Cfmeej:ample) and

pﬁ\ly&» M&éﬁ&%ﬁc"ﬂ%{@wﬁﬁf St od FixBS S 6K bR fPupn Aount of
? 0! twew@k.,gia&a%xy% 165 15 9GkHeas for mal dehyde

nown as

arafo dehyde and formalin),

- hydr oxybut yt al dehyde) .
Tt dehyde-yi el ding reactant is

ﬁf] erAﬁgrus& Q&&ﬁive@(@f £6@b&IBh ﬁﬂm&k&)%@ PRGNS that protect

I"'ess di spersant additives are well” known to on
llﬂkldamﬂmetnltshefaaes agaiest, clfemlcekattqdkeby Wwakr doraotbex Nos.
3,278, 554;
contamsmants A wide variety of these are commercially available; they are

referred to in Klamann in “Lubricants and Related Products”, op cit.

[0141] One type of antirust additive is a polar compound that wets the metal
surface preferentially, protecting it with a film of oil. Another type of antirust
additive absorbs water by incorporating it in a water-in-oil emulsion so that only
the oil touches the metal surface. Yet another type of antirust additive
chemically adheres to the metal to produce a non-reactive surface. Examples of
suitable additives include zinc dithiophosphates, metal phenolates, basic metal
sulfonates, fatty acids and amines. Such additives may be used in an amount of

about 0.01 to 5 wt%, preferably about 0.01 to 1.5 wt%.



3,438, 757; 3,565,804; 3,755,433, 3,822,209, and

5,084, 197. [0136] Preferred dispersants include
wheravesoand non- borated succi ni m des, i ncl udi POI/UB®ETE014887

derivatives from nono-succi ni m des, bis-succinin des,

and/or m xtures of nmono- and bis-succinimdes, wherein

t he hydrocarbyl succinimde is derived froma

hydr ocar byl ene group such as pol yi sobutyl ene having a

Mh from about 500 to about 5000 or a m xture of such

hydrocar byl ene groups. O her_4greferred dispersants

i ncl ude succinic acid-esters and am des,

al kyl phenol pol yam ne- coupl ed Manni ch adducts, their
FrigienMedHierat j ves, and ot her rel ated conponents. Such

(D" AP D Sale s b BRI s Rk ol 2
cheffiGaRBT Fickidh dfla RMERTubABRedRUinyPRibricafEs¥ AaRPEGRaining

(al so known as |lube oil flow inprovers) nay be added |
such material(g)o Firidtimmemodifidrs, glse knawni as/kictioprreducers, lubricity

AR oF QNS s oo OHET sPoh recpabal fHangs Ihe ABfifly g1 base
o]ille,wmmgtemmwéanﬂcagwégwse ot funéticial Flugds, ke'intodify) the

ow or can be poured. anpl es of suitabl e pour poi nt
coefficesrganf fiction|afdelublicgledisaifacephan be effectively used in

ol ynet hacryl at es | yacryl ates, pol yaryl ai des . .
cGmpAitel Ytk the Bae bUs B Ty Gl comBositigns l thpresent invention
AR FriQiBomodfiery that 10GRr IR ¥bfR éHt lof THtion aré!

terpolymers of dialkylfunarates, vinyl esters of fatty
paxticsidariy ddwantggeauisrinl combiaation with theabasetoilscand lube composi-
1,815,022, 2,015,748;. 2,191.498; 2,387,501; 655, .
tighy ,"?_5‘3‘86%‘,'%6’,“- ,9@1%7125&%?%7%9 S48 metalsiontainine

. s r »
cHBRELALEof LA b bR CRBOLRIARLE or e
thereof t Metaladyoisining firictioromadifiens méy inkibude aistaltsalts ©t metal-

to 1.5 % Coryosipn I nhjbitots 13 Coy,r 0si on

lighod pPmpctes ehg2uhe mitlsdhee Holdeaikatis sk Frm, or

traR$itibh! groBp hétalsh Buch Metal-coRtiafilg MdtidniMBdifiers may also have
lubricating oil conposition. Suitable corrosion

lawraishicharact¢nistios d d rahsitioh amesalssmagdnclufio MexSbp$m, Fe, Cu, Zn,

arlljd gtheFr)g.t ri]éanmsrha)? ir?cjlgdel %gd'irocarbyl derivative of alcohols, polyols,

glycerols, partially esterified glycerols, thiols, carboxylates, carbamates, thio-
carbamates, dithiocarbamates, phosphates, thiophosphates, dithiophosphates,
amides, imides, amines, thiazoles, thiadiazoles, dithiazoles, diazoles, triazoles,
and other polar molecular functional groups containing effective amounts of O,
N, S, or P, individually or in combination. In particular, Mo-containing
compounds can be particularly effective as for example Mo-dithiocarbamates,
Mo(DTC), Mo-dithiophosphates, Mo(DTP), Mo-amines, Mo (Am),
Mo-alcoholates, Mo-alcohol-amides, etc. See U.S. Patent Nos. 5,824,627,
6,232,276; 6,153,564; 6,143,701, 6,110,878; 5,837,657; 6,010,987; 5,906,968;
6,734,150; 6,730,638; 6,689,725; 6,569,820; and WO 99/66013; WO 99/47629;
WO 98/26030. |



2,719,126; and 3,087,932. Such additives may be used

in an anount of about 0.01 to 5 % preferably about
wWO2%0023971. 5 Wt % Seal Conpatibility AdditivesP¢DUSDP7/014887

Seal conpatibility agents help to swell elastoneric

seal s by causing a chemical reaction in the fluid or

physi cal change in the elastoner. Suitable sea

conpatibility agents for lubricating oils include

or gani c phosphates, aromatic esters, aromatic

hydr ocar bons, esters (butyl bgpnzyl phthal ate, for

exanpl e), and pol ybut enyl succinic anhydride. Such

(o063 | Aemercricponatifiste MascAse jrajyde fltians raatesifls that
cdorﬁ!nhréﬁ’éct \\ﬁ?@ ({f‘)ﬂ)‘gg egréggé rfor Ex id, Aok P containing

COorrosi on In ItO ItIVGS at protect
hydiocarbal bdsdhfﬁilﬁ,l glgueridese partizd |gi13memimenglg'aende tdauk/abyes, and
wat er or other contamnm nan A W de V
therlike: Feler gmnsynarvranpaan@? Fier iy, inC e dpidsgearky gtoups
N
r&%ﬁx‘ﬁ@ é}f@ctt&é'% tl' réfjg{t’ 88}[‘??1\1/(5 ('Rﬁié‘fl f als'sor in%orabination.

ype 0 pol ar
OtissrTeietidntmedifives ﬁlait Iilﬁayrbé phrtiouldrdy effocive imivde| fby example,

saa{s?(ﬁﬁéQméntxw%gagégsiags%séwws R dftsy ks, ey aloghols,
fzﬁx\’% Patﬁ)r#st&quh F-@ &%m&%ﬁy%%ﬂfla&? ughes

ace er type of antirust

c&ﬂﬁaﬁam@sﬁ{tﬁmxc Mﬂgtchﬁh&ryﬁoéaibyhscldn‘,t altohals pamitlesgesters,
non-reactive surface. Exanpl es of sui taéjﬁe addi t.i ves

hY‘#@P‘McféﬂZQ’ﬁda(ﬁSt ?ﬂ%BWdé‘% mestanqes day organic [3Gids, fatty

algg‘ge%t i ves may &fat&a%&l n a aerrgﬁgnht ng%tﬁ éﬁtﬁq %tl?%lin%%dlﬁers
44 pU?Jt% gq:aé;ﬁn%% }lsQ) ¥hcfidn #ﬁlﬁ%&ﬁﬁ%ﬁéﬁ%ﬁou’ about 0.01

fiers r|C|onm)| teria

td)IO-rmt\ﬁt%air&nbfeabﬁenrwnh agreforredaanié iofiabout 011 to 5 wt%.
. friction of a surface |lubricated by any 4 bri cant. or
Cpneeniratinnsafimalybdeanmrgertaining drictien madi TS argiatiea described

infferitn SEM0 gBteL EoRer R By A ainag il Sonbkp RGNS 0P o may
ratge! fré abouba0@o 3000 ppm or more, and often with a preferred range of
about 20 to 2000 ppm, and in some instances a more preferred range of about 30
to 1000 ppm. Friction modifiers of all types may be used alone or in mixtures
with the materials of this invention. Often mixtures of two or more friction
modifiers, or mixtures of friction modifier(s) with alternate surface active

material(s), are also desirable.

Typical Additive Amounts

[0145] When lubricating oil c;ompositions contain one or more of the additives
discussed above, the additive(s) are blended into the composition in an amount
sufficient for it to perform its intended function. Typical amounts of such

additives useful in the present invention are shown in Table 1 below.

[0146] Note that many of the additives are shipped from the manufacturer and
used with a certain amount of diluent base oil solvent in the formulation.

Accordingly, the weight amounts in the table below, as well as other amounts



oils, formulated |ubricant conpositions, or functional
fluids, to nodify the coefficient of friction of a

wo psioeabed surface may be effectively used i nPCT/US2007/014887
conbination with the base oils or |ubricant
conpositions of the present invention if desired.
Friction nodifiers that | ower the coefficient of
friction are particularly advantageous in conbination
with the base oils and | ube conposi tions of this
invention. Friction nodifierggoay include
nmet al - cont ai ni ng conpounds or materials as well as
ashl ess conpounds or. materials, or mxtures. ther.eo

eof . .
mivptiohed im thib te¥fgare dicetes tothe 4mepat phycty it} @pat is the

sal Q t ' d :
o iR sRef! PO HEhEERTent 6 fesd SheFRA Mdfited. The
| percénitGhidivated belowt e biased bnithe itatal weifititiofithe dubricating
al so "have | ow ash characteristics. Transition netals
oitwpmpositie Mb, Sb, Sn, Fe, Cu, Zn, and ot hers.
Li gands may i ncl ude hydrocarbyl derivative of
al cohol s, polyols, glycer tially esterified
gl ycerols, thiols, car box?#‘%?é’g?faicar bamat es,

t hi ocar baj‘ﬁﬂié&bAﬂi&ht@@ﬁVﬁﬁﬁﬁﬁ EubrichasOhiaCemponents

t hi ophosphates, dithi ophosphates, .am des, im dgs imate
am nes, thiazoles, thiadi azof¥¥Pro azol es, ;bmx‘;n;ed
di azol esComppupdh| es and ot W% | ecuLalVt% (Preferred)

f Detergental groups cont ai ni ng ePPd&ive amou®Q8f o
NDispersant P, i ndi vi dual |y or i nOdo?bi nati on.
pXrictionRedycerb- cont ai ni ng conp®@Ads can be 0-01-1.5
pMisdosity ar | y effective as for %ﬁ%@l e 0.01-30, more
MindbixtIippewarbamat es, Mp(DTC), M- di t hi ophos piefegably 0.01-15
MAniibR)dandvb- armi nes, Mo (An), M.Oa¥ cohol at es,0.0-1.5
MGondosiondhhibitbrles, etc. See U. 801Fatent Nos.0.01-1.5

5 Atidwea/Add&tivd2, 276; 6, 153, 560,016 143, 701; G014

1Po8r BoinbD8prés&ant; 6, 010, 987; 86,0096, 968; 6, 1BAI-150;

6 B4a8®OM38; 6, 689, 725; 6, 569, 82Balaanel WO 99/ dEddiz:e \\WO
99/ 47629; WD 98/26030.[0143] Ashless friction

[0P4h] | The n@if@ntioalis dertherodd fostt ambdembnstsated dty the
contain effective anmounts of polar groups, for
fellawgnom}imniting cxamplesand 6emppaiseBRr byl base oil s,

gl ycerides, partial glycerides, glyceride derivatives,
Exadnpled | i ke. Polar groups in friction nodifiers may

[hft%]u dﬁleqxgézof.irm% 8f 66!800 cst polydimethylsiloxane (DCF 200) was
dissolved in 98.8 vol% of the test diluent. The stability of the defoamer-diluent
mixture was assessed visually for clarity and brightness (clear and bright) and
absence of “fish eyes” over a period of 3 weeks. The results show that the
Fail/Pass criteria cannot be predicted based on the diluent composition. The
PAOs are 100% saturates and when used as diluent produced a solution which
did not meet the Clear and Bright criteria despite coming closest to matching the

GTL oil in terms of saturates and sulfur content.



contai ning effective amounts of O N, S, or
i n conbi nati on.

i ndi vidual l'y or

P,
G her friction

wor@sNIEes that may be particularly effective PODUSINGT/014887

for exanpl e,

am des,
car boxyl at es,
hydr ocar byl aci ds,
car boxyl at es,

fatty al cohol s,
hydr oxyl - cont ai ni ng fat
al cohol s,

am des, esters,

salts (both ash-contai ning and ashl ess
derivatives) of fatty acids,
fatty esters,

fatty
ty

and conpar abl e synthetic | ong-chain

hydr oxy

and the like. _kp-sone instances fatty

organic acids, fatty amnes, and sul furized fatty
aci ds may be used as suitgﬁéﬁéﬂcti on nodifiers.
[0144] Useful concentrati riction nodifiers may
range 1rom about (.01 to 10-1I5 wt% or nore, dfVisnaMdbdervation
a prefisiigegg range of about Qorhpbsitibn Wt %0 after 3 weeks
MmﬂLglatl ons of [Ty, jum contarning Trictfion F
A'rBHxa ic109, &'~ U'A‘“99‘l'§“/%‘zﬂ[rbﬂn‘iﬂc§ 0.4 K8 Ruratks VD |netal  p
AToma "pba“ O U9 6% A ‘ﬁxaﬁ&’é“éqf")%:?%%in? 1\)/?[ gﬁy F
Tt o) %) Vi) & )
neq:’:i?gn@l P‘Ig(? ed 1’2‘9 }{;,.?‘;F:ééé \a)leig to ZE‘JGka m ,,f”fj gn
Synesstisdd v i ot i od AljRicdnaphthatene oo o b OB
%‘WABZ in mxtur (-‘Adlﬁlapqﬁesiqp r‘@_t_g_r__;_al s—of +hHis F‘
Zeroddi30i on. Often riAdkilated bonZengs or npre fridtion F
Zeoali S00er s, or m xt mlamdbmzmnn modifier(s)) with F
Isdpaelnat e sur f ace |$9¢% Peraffinse PYeCyelpparaffinsa| <o P
BlasolrRbl®. Typi cal decbeamﬂirmﬁé%[mw%en P
| ubricating oil cdmp0SPs Aoomatimsnt ai n_one or erre of
BExxeoldded t i ves di squisse Cyelopamffinshd2%Riiraffine(s)) are p
bl ended i nto the donPs% Aramatics an anount sufjfi ci ent
Kétbsenke (Jéi AOBuéIPr m [i 3534 Isvparadfnk, 22vaRaraffins,Ty pi ical P
£1Ilﬁu such addizv, Weembutaf 80% Cydibsaraffins ent
[End © SNOWD4% Isbphialiins, DY Miraff@sA6] [NOt e t hat
ﬁao,ysuﬁin)t he addi ti|vey, ArématkBes Eyopdrifins
(TG dton and gsed With a certai n_anount of dil uent
69i= 158 g@@) iln the formul atol on. Accordingly, the,
ag mount s 1 n [th89%swalse GeSubir el | as| ot her
5§I[;gnxsyg|oned iIn this text, are directed tp the
m.rc o tve—ngredient—(that—Tsthe .
) ilﬁ ; d)ejPB%‘ZotSa@na@B, Q% Sulfhgr edi ent) unl e

A
TTTTOT VWi OC— T 11Ul O

P = Pass (Clear & Bright)

LILILAYZ

F = Fail (Fish eyes or not Clear & Bright).
* After 6 months both defoamer-diluent mixtures are Clear & Bright.

Example 2

[0149] Following Example 1, those combinations of defoamer/diluent fluid

which were found to be clear and bright and did not exhibit “fish eyes™ were

evaluated for their antifoam/defoamant performance in a circulating lubricating

oil formulation.

[0150] If the defoamer-diluent mixture was still bright and clear with no drop

out or fish eyes, the defoamer mixture was formulated in a turbine oil formula-

tion and the foaming properties measured by the ASTM D 892 Sequence I test

method over a period of about 80 days.




wei ght percent indicated bel ow are based on the total

wei ght of the lubricating oil conposition. TABLE 1
wagpsoads9Amount s of Various Lubricant G| ConpPCEHSR07/014887

Appr oxi mat e Approxi mate Conpound W % (Useful) W %

(Preferred) Detergent 0.01-6 0.01-4 D spersant 0.1-20

0.1-8 Friction Reducer 0.01-5 0.01-1.5 Viscosity ft

0-40 0.01-30, nore Index Inprover preferably 0.01-15

Anti oxidant 0.0-5 0.0-1.5 Corrosion Inhibitor 0.01-5

0.01-1.5 Anti-wear Additive_g201-6 0.01-4 Pour Point

Depressant 0.0-5 0.01-1.5 Base O | Bal ance Bal ance

[0147] The present. j.nvention is further defined and
denonst r at ed IBY mwﬂgﬁ?fbjfm?ﬁm%géﬁ mpl es
and conpari sons. Sfplonentsl O1F8] Weéd1od:] 1. 2 vol % of
60, 000 cSt pol ydi Eh!HISt?)iP pXang (M34UU) was

vent. The

di ssol ved in 98.8 o U tre est;
stability of the HRESBT ot bae J0 i d was assessed
visually for clar ﬂ’%fﬂ&d‘““?’ﬁ% Res- r and bright)

9 FURSIER) SRRy QBT kGt wPhen

Gpogyil baseistbeksdabaut 7910ewt?o). uBerida 05t Widh defpamep/dituent
re 100% sat uy ate as diluent produced a

S B?TR’ i“.o??r\?ﬁ’ﬁ"é{]g’(ﬂu o%g? Mng)":?d#ﬁ‘zgd ear and Br Pght

D%&‘(I)e}rgcru! 2 ld\%%l cgfel)&%&pincclli?&gn § sflgwnnq}lcltgb?g 3? he

TABLE 3
Foaming Tendency, Seq I, mL
HighS | Low S High
Jet A Jet A | Aromatic | Isopar | Exxsol | S Jet GTL GTL
Days | 98 04 100 L D110 | A04 | (320-698°F) | (302-536°F)
0 0 0 15 0 0 0 0 0
16 | - - - - . » 0 0
42 - - - - - - 0 0
45 0 30 120 25 20 10 - -
60 90 95 155 70 55 20 - -
75 180 160 190 120 90 15 - -
77 - - - - - - - 0
83 - - - - - - 0 -

[0151] As can be seen, not only does the GTL fluid (possessing 99% saturates
and % sulfur) function as an effective diluent whereas PAO which is 100%
saturate and also contains zero % sulfur failed as a diluent (haze and fish eyes
exhibited when PAO was used as a diluent), but the antifoam/defoamant-GTL
fluid diluent solution when tested for its ability to perform its '
antifoam/defoamant function in a lubricating oil formulation far exceeded the
performance of other solutions which had also passed the clear and bright visual

test but which were drastically different compositionally.

[0152] The ability of GTL fluid and/or hydrodewaxed and/or
hydroisomerized/catalytic (and/or solvent) dewaxed waxy feed derived fluid to

perform as a diluent oil to form a stable antifoam/defoamant-diluent oil solution,



GIL oil in terms of saturates and sul fur content. TABLE

2 P=Pass (Clear & Bright) F = Fail (Fish eyes or not
we@ano®9Bri ght). After 6 nonths both def oamerPdi/U8m®Nt/014887

m xtures are Clear & Bright. Exanple 2 [0149]

Fol | owi ng Exanple 1, those conbinations of

def oaner/diluent fluid which were found to be cl ear

and bright and did not exhibit "fish eyes" were

eval uated for their antifoam def oamant performance in

a circulating lubricating oikgfornmulation. [0150] If

t he defoaner-diluent m xture was still bright and

whersAS A QLEIod 4% A Shiant Fplucion HGSPHE 2419 briBE AFaE 1P, paratfinic
afl gom%siﬁnga{%g 9% RUARE ddTor ﬁ?@mﬁegtw ckRfbiCSIPdrier892

uence over a period of about "80

afiftany/deldaindt e fdrniase tn Comipanisofito othertsohupleisysteims
circulating oil_ conprises a m xture of Ciouggk.base e
whesein the dilgentoils weresirastigally different sampositionally 1s ipdjgative

. 0 9. ' g amer/ di | uent

oggfeu%xrﬁecfﬁ%etz%rﬁfea%)ﬁ@g q’argou t\{\%v%g@ﬁw % addi tives.

Def oaner = 1wt % of DCF 200 in diluents shown in Table
3. TABLE 3 [0151] As can be seen, not only does the
GIL fluid (possessing 99% saturates and % sul fur)
function as an effective diluent whereas PAO which is
100% saturate and al so contains zero % sul fur failed
as a diluent (haze and fish eyes exhibited when PAO
was used as a diluent), but the antifoani defoamant- GIL
fluid diluent solution when tested for its ability to
performits antifoanf defoamant function in a
lubricating oil formulation far exceeded the
performance of other sol utions which had al so passed
the clear and bright visual test but which were
drastically different conpositionally.




[0152] The ability of GIL fluid and/or hydrodewaxed
and/ or hydroi sonerized/ catal ytic (and/or sol vent)
walewanexsonaxy feed derived fluid to perform asPer/us2007/014887
diluent oil to forma stable
anti f oanf def oamant -di | uent oil sol ution, whereas PAO
failed as a diluent solution despite al so being near
100% paraf finic and possessing zero % sul fur, and for
the solution to exhibit superior antifoam def oamant
performance in conparison tgsgther sol uble systens
wherein the diluent oils were drastically different
co 03|t|onally is indicative of the unexpected nature
& present invention.CLAIMS: 1. A stable defoamant

sol uti o def camant /[ anti f
i st vAFiRRe et iifaf SShEPE R Bing f AEGH My aptifoam agent
d&@bﬁr@:ﬁﬁiﬂ of difWerit WeheemURe @iliiehs fluidistdeléeted Filom the group
hydr odewaxed max¥ feed fluid, hydroisonerized/ -

consisting oﬁG(lan twaro@waxmbwaxﬁ deed Ayid, dydreispmesized/-

cxtalytic GO SR g PRRET bdl1Eed R Toid ol sifpres thercot,

M&f@ﬂ)sai@ﬂﬁhpﬁtchm&ni ))oil Inaﬂﬂfi'ahg@ lofﬁBout 300°F

corresponding to the initi aI boi point (I1BP) and
(X49°Mdofabout 7507H (3RP°EVithe r@BR)ecuc chrespongding tothe initial
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def oamant solution in an anpbunt in the range of from
abou. 0Tb6 stabledofaansmtspbutia offélain tlawherede thenant

S&lgumt?dil g)mﬁl Gha0 % g%e%qq%g { ciaﬁef’ e GI'So“tféindi‘n an amount in
u{yﬁhgewmm%%seml totdtout 304 %, sol vent) dewaxed
waxy feed fluid, or mxture thereof |s character| zed
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5. The ‘st abl e defoamant sol ution of claim3
dewexed waxlycfedd Iﬂmdxtorfmmtme theaec!fﬁs chmcehm@d byhboiling in the

rapee pf about 3308 1180 toUbodt 7544 BooeR), 2 wherein the

4. The stable defoamant solution of claim 1 or 2 wherein the diluent
fluid is a GTL fluid.

5. The stable defoamant solution of claim 3 wherein the diluent fluid is a
GTL fluid. |

6. The stable defoamant solution of claim 1 or 2 wherein the diluent
fluid is further characterized by having a kinematic viscosity (KV) at 40°C in the

range of about 1.2 to 4.5 mm?/s.

7. The stable defoamant solution of claim 3 wherein the diluent fluid is
further characterized by having a kinematic viscosity (KV) at 40°C in the range
of about 1.2 to 4.5 mm?/s.



fluid is further characterized by having a kinematic

viscosity (KV) at 400C in the range of about 1.2 to
wd2@8s00295. 7. The stabl e def oamant sol uti on oPCT/US200T/B14887

wherein the diluent fluid is further characterized by

having a kinematic viscosity (KV) at 400C in the range

of about 1.2 to 4.5 m®/s.8. The stable defoamant

solution of claim4 wherein the diluent fluid is

further characterized by having a kinematic viscosity

(KV) at 400C in the range of-sagbout 1.2 to 4.50 mm®/s.

9. Anethod for controlling the foamin |ubricating

o TR TR AT SR gpem i s
fg@ﬁlch‘ﬁf‘&t@ﬂﬁé@f) vhgsl RidenYAti S diseosTh) {IQVt) Elg #PPCShBe range

ding to the lTubricating oil fornulation
ofleboutnbAttodos@mmofisaccording to claim1. 10. The
met hod of claim9 wherein the defoamant sol uti on added
to tige Wuhetito f&%oﬁﬂol?%?ﬁfésfdahﬁh llﬁ)ﬂéﬁﬁn%‘%fipé‘&ﬁﬂbsi_tions
sol ution according to clairm4. 11. The nethod of Claim
codmprisangeone bhmate maturahsyrthetic,i earmaoenddeniventionabbase stocks and at

| ubricating oil coppositjon in an anmpunt ip.the range . .
legst ane pErformance 633}?15'9@?% Bsthed eompRgineAddingLp ik Hpricating
ol orhultRirthe de2binahi SHlufibh aCEGRR td &dim 1.

10. The method of claim 9 wherein the defoamant solution added to the

lubricating oil composition is the defoamant solution according to claim 4.

11. The method of claim 13 wherein the defoamant solution added to the
lubricating oil composition in an amount in the range of about 0.001 to 0.5 wt%

based on the total weight of the finished lubricating oil composition.



