A METHOD FOR REDUCI NG DEPCSI T FORMATI ON | N LUBRI CANT
COVPCSI TI ONS FI ELD OF THE | NVENTI ON [ 001J The present
WO pventdoen rel ates to a nethod for reduci ng depoOBUE2007/007765
formation in |ubricant conpositions. Mre
particularly, the present invention relates to a
synergi stic conbi nation of antioxidants that when
added to lubricants reduce deposit formation in the
| ubri cant. BACKGROUND OF THE | NVENTI ON [ 002] Mbdern
| ubricating conpositions contain a major anount of an
oil of lubricating viscosity and a m nor anount of a
pl et hora of performance enhanci ng additives such as
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depressants, VviscositycopapOSsTioNTd net al
passivators to nention just a tew. [003]

Not wi t hst andi ng t he devel opnment of nunerous
br j nsifions to neet specific equipnent
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onger riods of time. H gher tenperatures can |ead
in lybricant compesitionsd Morerpasticuladlyl thy presentigventipo s¢latesito a
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depggp%,qlqaq% i3 luptibsse s disclosed a lubricating

conposition wth i nproved oxidation resistance. The
| ubricant contains at least 2 wt % of one or nore
L.OxXi ts.an j spersant or detergent. The
BA Fy ed—+Fom t he group consi sting of

[00F NR1GH¥h R HE4sE compositions contain a major amount of an oil of

lubricating viscosity and a minor amount of a plethora of performance enhancing

additives such as antioxidants, extreme pressure agents, pour point depressants,

viscosity modifiers, and metal passivators to mention just a few.

[003] Notwithstanding the development of numerous lubricating compositions
to meet specific equipment needs, current trends in equipment design require
lubricants to function at higher temperatures and for longer periods of time. Higher
temperatures can lead to increased oxidation of the lubricating composition, thus

stimulating the search for increasingly improved antioxidants.

[004] In Patent Publication U. S. 2003/0096713 A1, there is disclosed a
lubricating composition with improved oxidation resistance. The lubricant contains
at least 2 wt% of one or more antioxidants and a dispersant or detergent. The
antioxidants are selected from the group consisting of amine antioxidants,
dithiophosphoric esters, phenol antioxidants, dithiocarbonates, aromatic phosphites,

and sulfurized fatty oils and olefins.



di t hi ophosphoric esters, phenol antioxidants,
di t hi ocarbonates, aromatic phosphites, and sulfurized
wo 20074126051 s and ol efins. [ 0051 I n Patent Publi ceET/082007/007765
S. 2003/0171227 Al there is disclosed stabilizing
conpositions for lubricants that contain at | east one
di phenyl am ne and a neutral organophosphate or
phosphite. Blends of the ami nic antioxidant with
certain phenolic antioxidants also are disclosed. The
stabi | i zing conmpositions are2prepared by heating the
anti oxi dants and phosphite for 0.2 to 6 hours at 400C
to 1500C. [006] U. S. Patent 6,172,014 Bl discloses a
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formati on, experience has shown such is not always the
case. Thus there remains a need for |ubricant
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of synergistic mxtures of di phenyl am nes or
phenyl - a- napht hyl amines with triaryl phosphites. [009]
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experience has shown such is not always the case. Thus, there remains a need for

lubricant additives that will reduce deposit formation in lubricating compositions.

SUMMARY OF THE INVENTION

[008]  Very simply, the present invention is based, in part, on the surprising and
unexpected discovery that reduced deposit formation in Group II, III and IV
lubricating base oils can be achieved through the use of synergistic mixtures of

diphenylamines or phenyl-a-naphthylamines with triaryl phosphites.

[009] Thus, in one aspect of the invention, a method is provided for reducing
deposit formation in lubricant base oils selected from the group consisting of Group
I1, 111, IV and mixtures thereof by adding to the base oils an effective amount of a

mixture of diphenylamines or phenyl-a-naphthylamines with triaryl phosphites.

[010] In another aspect, there is provided a lubricating composition comprising a

major amount of an oil of lubricating viscosity selected from the group consisting



[1, I'l'l, IV and m xtures thereof by adding to the base
oils an effective anmount of a m xture of
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phosphites. [010] In another aspect, there is provided
a lubricating conposition conprising a major anmount of
an oil of lubricating viscosity selected fromthe
group consistingof Goup Il, 111, IV and nixtures
thereof and a mnor but effective amount of a mixture
of di phenyl am nes or phenyl-3&-napht hyl am nes with
triaryl phosphites. [GI] The lubricating base oil
suitable in the practice of the invention is any

of Graup i IIRTVsamd hrkiuzeviterssf aand £ ehihopbut bﬁfegﬂiwmount of a

consisting of Groups I, Ill, IV and m xtures there
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especially GIL Group Il base oils. DETAILED

DESCRI PTI ON OF THE I NVENTI ON [012] GIL naterials are
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propyl ene, propyne, butane, butylenes, and butynes.
DEFAN PR AENORISTRM JR98me Thvag1GR material s of
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materials such as by, for exanple,
carbon monoxide, water, methane, ethane, ethylene, acetylene, propane, propylene,

propyne, butane, butylenes, and butynes. GTL base stocks and base oils are GTL
materials of lubricating viscosity that are generally derived from hydrocarbons, for
example waxy synthesized hydrocarbons, that are themselves derived from simpler
gaseous carbon-containing compounds, hydrogen-containing compounds and/or
elements as feedstocks. GTL base stock(s) include oils boiling in the lube oil
boiling range separated/fractionated from GTL materials such as by, for example,
distillation or thermal diffusion, and subsequently subjected to well-known
catalytic or solvent dewaxing processes to produce lube oils of reduced/low pour
point; wax isomerates, comprising, for example, hydroisomerized or isodewaxed
synthesized hydrocarbons; hydroisomerized or isodewaxed Fischer-Tropsch (F-T)
material (i.e., hydrocarbons, waxy hydrocarbons, waxes and possible analogous
oxygenates); preferably hydroisomerized or isodewaxed F-T hydrocarbons or
hydroisomerized or isodewaxed F-T waxes, hydroisomerized or isodewaxed

synthesized waxes, or mixtures thereof.



distillation or thermal diffusion, and subsequently
subjected to well-known catal ytic or solvent dewaxing
wee@crs®ss to produce |ube oils of reduced/ | ow@DUS2007/007765
poi nt; wax isonerates, conprising, for exanple,
hydr oi soneri zed or isodewaxed synthesi zed
hydr ocar bons; hydroi soneri zed or i sodewaxed
Fi scher-Tropsch (F-T) material (i.e., hydrocarbons,
waxy hydrocarbons, waxes and possi bl e anal ogous
oxygenates); preferably hydrérsonerized or i sodewaxed
F-T hydrocarbons or hydroi sonerized or isodewaxed F-T
waxes, hydroi sonmerized or isodewaxed synthesized
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[018] OC&KTD) batHosisBid bys¥ SllS@dveX b SadewmtEdals, especially

wax- derived base stock(s), such as wax
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hydk&¥Bierates/isodewaxates, which are base stock components of this invention
are further characterized typically as having pour points of about -5°C or lower,
preferably about -10°C or lower, more preferably about -15°C or lower, still more
preferably about -20°C or lower, and under some conditions may have
advantageous pour points of about -25°C or lower, with useful pour points of about
-30°C to about -40°C or lower. If necessary, a separate dewaxing step may be
practiced to achieve the desired pour point. References herein to pour point refer to

measurement made by ASTM D97 and similar automated versions.

[015] The GTL base stock(s) derived from GTL materials, especially
hydroisomerized/isodewaxed F-T material derived base stock(s), and other
hydroisomerized/isodewaxed wax-derived base stock(s) which are base stock
components of 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, viscosity index of these base

stocks may be preferably 130 or greater, more preferably 135 or greater, and even



preferably about -10 C or | ower, nore preferably about
-15C or lower, still nore preferably about -200C or
wo omen2698and under sone conditions may have advBCt/HE®OUBIT765
pour points of about -25C or |ower, wth useful pour
poi nts of about -300C to about -400C or |lower. If
necessary, a separate dewaxing step nay be practiced
to achi eve the desired pour point. References herein
to pour point refer to measurenent made by ASTM D97
and simlar autonated versiohs. [015] The GIL base
stock(s) derived from GIL naterials, especially
hydr oi someri zed/ i sodewaxed F-T naterial derived base
mod preférably 240 ooigheaten yBooexamiple] G4, baseistoak@)l that derive from
wax- derived base stock(s). which are base stock
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ASTMhHRBSd P2Z®.or greater. Additionally, in certain
particul ar instances, viscosity index of these base

stocks may be preferably 130 or greater, nore

[016] ef by addijion3thesB Thr baseaitock(priargviypiaally higbhepampfinic/590%
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onbi,nati ons varies_ w.-th the catalyst and t er.at ure
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hydroisomerization/isodewaxing of F-T material, especially F-T wax is essentially

nil.

[017] In a preferred embodiment, the GTL base stock(s) comprises paraffinic
materials that consist predominantly of non-cyclic isoparaffins and only minor
amounts of cycloparaffins. These GTL base stock(s) typically comprise paraffinic
materials that consist of greater than 60 wt% non-cyclic 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.

[018] Useful compositions of GTL base stock(s), hydroisomerized or
isodewaxed F-T material derived base stock(s), and wax-derived
hydroisomerized/isodewaxed base stock(s), such as wax isomerates/isodewates, are

recited in U.S. Patents 6,080,301; 6,090,989, and 6,165,949 for example.



have very | ow sul fur and nitrogen content, generally
contai ning | ess than about 10 ppm and nore typically
wo e®g/12d9an about 5 ppm of each of these el enene&T/UTINE7/007765
sul fur and nitrogen content of GIL base stock and base
oi | obtained by the hydroi sonmerization/i sodewaxi ng of
F-T material, especially F-T wax is essentially nil
[017] In a preferred enbodi nent, the GIL base stock(s)
conprises paraffinic materials that consist
predom nantly of non-cyclic-bsoparaffins and only
m nor anounts of cycloparaffins. These GIL base
stock(s) typically conprise paraffinic materials that

[019pnsIsvimerhtegisodéwaxatedrase Gtouk{s )ndutivedcfrom waxy feeds which are
I soparaffins, preferably greater than 80 wt% . ) )
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mirds&lf 6il, rpasdleuai) orafatérhl sbmee driginké.g), feedstocks such as one or
hydr oi sonmeri zed or isodewaxed F-T material derived

morsaeEeas itk Slack waw, waxy daels hwdrocracker bottoms, hydrocarbon

. . . b
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| soner at e/ i sodewaxat e base stock(s) _ derived from waxy

petralewys. annenralsoussederved wery malerigls lingar ay branched hydro-
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or gexterf Brbgbaaks of sushnigsomleratelisodewdNanebade stotks and base oils.
.non-petrol eum or natural source origin, e.g.,

f eedst ocks such as one or nore of gas oils, slack, wax,
[020hx y Aswiskd higgeinothedollowingitemns havs thedndidaéed meanings:
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typically existing as a solid at room temperature, at about 15°C to
25°C, and consisting predominantly of paraffinic materials;

(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 of a catalyst, to refnove and/or convert less desirable
components and to produce an improved product;

(d) "hydrotreating”: a catalytic hydrogenation process that converts
sulfur- and/or nitrogen-containing hydrocarbons into hydrocarbon
products with reduced sulfur and/or nitrogen content, and which
generates hydrogen sulfide and/or ammonia (respectively) as
byproducts; similarly, oxygen containing hydrocarbons can also be

reduced to hydrocarbons and water;



i quefaction or fromshale oil, or other suitable

mneral oil, non-mneral oil, nonpetroleum or natural
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hydr ocar byl conpounds w th carbon nunber of about 20

or greater, preferably about 30 or greater, and

m xtures of such isonerate/isodewaxate base stocks and

base oils. [020] As used herein, the follow ng terns

have the indicated neanings: (a) "wax"

hydr ocar bonaceous material having a high pour point,

typically existing as a solid at roomtenperature, at

about 15C to 25C, and consisting predom nantly of

par afel) i nihg/deddeavadhg! (dlogatalydicalewaxing): nacatalytic pastyss in

saturated hydrocarbons, such as al kanes._ Paraffinic

mat er i alhiggynarmal pagaffing {wax) prdios svapr Brdipsarbans e s,
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cycl oal kipeeres, 418 by hystrangemsanttisogerization intoi mngre branched iso-
process in which a feedstock is heated with hydrogen

at high R%ﬁfﬁﬂ%ture and under pressure, comonly in
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pr oduct ;prodg¢ss inwdhichrrairal pardffias ¢aax)) whédlor slightly branched iso-
hydr ogenati gn process that converts sul fur- and/or
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product | ucedesul fur and/ or nitrogen content,
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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.

[021] As previously indicated, isomerate/isodewaxate base stock(s) suitable for
use as the necessary components in the present invention, can be derived from

waxy feeds such as slack wax(es).

[022] Slack wax is the wax recovered from petroleum oils by solvent or
autorefrigerative dewaxing. Solvent dewaxing employs chilled solvent such as
methyl ethyl ketone (MEK), methyl isobuty] ketone (MIBK), mixtures of
MEK/MIBK, mixtures of MEK and toluene, while autorefrigerative dewaxing
employs pressurized, liquefied low boiling hydrocarbons such as propane or

butane.

[023] Slack waxes, being 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



reduced to hydrocarbons and water;(e) "hydrodewaxi ng"

(or catalytic dewaxing): a catalytlc process in which
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converted by cracking/fragnmentation into | ower

nol ecul ar wei ght species, and by

rearrangenent/i sonerization into nore branched

isoparaffins; (f) "hydroi somerization" (or

i someriation or isodewaxing): a catalytic process in

whi ch normal paraffins (waxj8and/or slightly branched

i soparaffins are converted by

rearrangenent/i somerization into nore branched
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i quefied | ow boiling hydrocarbons such as propane or
[025] Ina 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 which 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 reacfion is 2.0, but there
are many reasons for using other than a stoichiometric ratio as those skilled in the
art know. In a cobalt slurry hydrocarbon synthesis process the feed mole ratio of
the H, to CO is typically about 2.1/1. The synthesis gas comprising a mixture of H,
and CO is bubbled up into the bottom of the slurry and reacts in the presence of the
particulate F-T synthesis catalyst in the slurry liquid at conditions effective to form
hydrocarbons, a portion of which are liquid at the reaction conditions and which
comprise the hydrocarbon slurry liquid. The synthesized hydrocarbon liquid is
separated from the catalyst particles as filtrate by means such as filtration, although
other separation means such as centrifugation can be used. Some of the

synthesized hydrocarbons pass out the top of the hydrocarbon synthesis reactor as
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petroleumoils, may contain sulfur and nitrogen
w@omrazesng conpounds. Such het er oat om conmpouneiST/DsXEN7/007765

be renoved by hydrotreating (and not hydrocracking),

as for exanple by hydrodesul furizati on(HDS) and

hydr odeni trogenati on (HDN) so as to avoi d subsequent

poi soni ng/ deacti vati on of the hydroi sonerization

catalyst. [024] In a preferred enbodi nent, the GIL

material, fromwhich the GT-L9base stock(s) is/are

derived is a F-T material (i.e., hydrocarbons, waxy

hydr ocar bons, wax). A slurry F-T synthesis process nay
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catalyst, respectively. 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 conditions
to achieve an alpha of at least 0.85, preferably at least 0.9 and more preferably at
least 0.92, so as to synthesize more of the more desirable higher molecular weight
hydrocarbons. This has been achieved in a slurry process using a catalyst
confaining a catalytic cobalt component. Those skilled in the art know that by
alpha is meant the Schultz-Flory kinetic alpha. While suitable F-T reaction types of
catalyst comprise, for example, one or more Group VIII catalytic metals such as Fe,
Ni, Co, Ru and Re, it is preferred that the catalyst comprise a cobalt catalytic
component. In one embodiment the catalyst comprises catalytically effective
amounts of Co and one or more of Re, Ry, Fe, Ni, Th, Zr, Hf, U, Mg and Laon a
suitable inorganic support material, preferably one whi‘ch comprises one or more
refractory metal oxides. Preferred supports for Co confaining catalysts comprise

titania, particularly. Useful catalysts and their preparation are known and



art know. In a cobalt slurry hydrocarbon synthesis
process the feed nole ratio of the H2 to COis
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m xture of H2 and CO is bubbled up into the bottom of
the slurry and reacts in the presence of the
particulate F-T synthesis catalyst in the slurry
liquid at conditions effective to form hydrocarbons, a
portion of which are liquid at the reaction conditions
and whi ch conprise the hydr-d®arbon slurry liquid. The
synt hesi zed hydrocarbon liquid is separated fromthe
catal yst particles as filtrate by neans such as
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the ggmy¢ndiinal p@tg&;}ttpq)de\bmxmg Hence, it is preferred that the end boiling

point of the waxy feed be above 1050°F (1050°F+).

[027] The waxy feed preferably comprises the entire 650-750°F+ fraction
formed by the hydrocarbon synthesis process, with the initial cut point between
650°F ‘and 750°F being determined by the practitioner and the end point, preferably
above 1050°F, determined by the catalyst and process variables employed by the
practitioner for the synthesis. Waxy feeds may be processed as the entire fraction
or as subsets of the entire fraction prepared by distillation or other separation
techniques. The waxy feed also typically comprises more than 90%, generally
more than 95% and preferably more than 98 wt% paraffinic hydrocarbons, most of
which 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
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removal of oxygenates while others may benefit from oxygenates treatment. The
hydrodewaxing process may be conducted over a combination of catalysts, or over
a single catalyst. Conversion temperatures range from about 150°C to about 500°C
at pressures ranging from about 500 to 20,000 kPa. This process may be operated
in the presence of hydrogen, and hydrogen partial pressures range from about 600
to 6000 kPa. The ratio of hydrogen to the hydrocarbon feedstock (hydrogen
circulation rate) typically range from about 10 to 3500 n.L.L.7" (56 to 19,660
SCF/bbl) and the space velocity of the feedstock typically ranges from about 0.1 to

20 LHSV, preferably 0.1 to 10 LHSV.

[029] Following any needed hydridenitrogenation or hydrodesulfurization, 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,
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be used during the hydroi sonerization. A portion of
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oil range. If catalytic dewaxing is also practiced

after isonerization/isodewaxing, some of the

i sonerate/i sodewaxate w I | -dRso be hydrocracked to

| ower boiling material during the conventiona

catal ytic dewaxing. Hence, it is preferred that the
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o35 kD B PRRSE8S Dhab s BARESAD 0 WETHEBIT 1 A
WO A0k ¢ (A5 OLePIT 0620 (AQY, WEV03Y0SEY20 (Al1T aisedell as in
British Patents 1,429,494; 1,350,257, 1,440,230; 1,390,359; WO 99/45085 and
WO 99/20720. Particularly favorable processes are described in European Patent
Applications 464546 and 464547. Processes using F-T wax feeds are described in
U.S. Patents 4,594,172; 4,943,672; 6,046,940; 6,475,960; 6,103,099; 6,332,974,
and 6,375,830.

[031] Hydrocarbon conversion catalysts useful in the conversion of the
n-paraffin waxy feedstocks disclosed herein to form the isoparaffinic hydrocarbon
base oil are zeolite catalysts, such as ZSM-5, ZSM-11, ZSM-23, ZSM-35, ZSM-12,
ZSM-38, ZSM-48, offretite, ferrierite, zeolite beta, zeolite theta, zeolite alpha, as
disclosed in USP 4,906,350. These catalysts are used in combination with Group
VIII metals, in particular palladium or platinum. The Group VIII metals may be
incorporated into the zeolite catalysts by conventional techniques, such as ion

exchange.



[028] The process of making the lubricant oil base

stocks from waxy stocks, e.g., slack wax or F-T wax,
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sl ack waxes are used as the feed, they may need to be
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conditions already well known to those skilled in the
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1 to 10 LHSV. [029]
Sep%oh %%Nﬁglnﬁy%e%{égé%%rl enitr ogenation or
hydr odesul furi zation, the
[033] A dewaxing step, when needed, may be accomplished using either well

known solvent or catalytic dewaxing processes and either the entire hydroisomerate
or the 650-750°F+ fraction may be dewaxed, depending on the intended use of the
650-750°F- material present, if it has not been separated from the higher boiling
material prior to the dewaxing. In solvent dewaxing, the hydroisomerate may be
contacted with chilled solvents such as acetone, methyl ethyl ketone (MEK),
methyl isobutyl ketone (MIBK), mixtures of MEK/MIBK, or mixtures of

MEK /toluene and the like, and further chilled to precipitate out the higher pour
point material as a waxy solid which is then separated from the solvent-containing
lube oil fraction which is the raffinate. The raffinate is typically further chilled in
scraped surface chillers to remove more wax solids. Low molecular weight
hydrocarbons, such as propane, are also used for dewaxing, in which the
hydroisomerate is mixed with liquid propane, a least a portion of which is 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



hydr opr ocessi ng used for the production of base stocks

fromsuch waxy feeds may use an anor phous
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| ube hydrocracking (LHDC) catal ysts, for exanple

catal ysts containing Co, Mo, Ni, WMo, etc., on oxide
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processes are described in European Patent
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feeds are described in U S. Patents 594, 17
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sieves which, when combined with at least one catalytic metal component, have
been demonstrated as useful for dewaxing petroleum oil fractions and include, for
example, ferrierite, mordenite, ZSM-5, ZSM-11, ZSM-23, ZSM-35, ZSM-22 also
known as theta one or TON, and the silicoaluminophosphates known as SAPO’s.
A dewaxing catalyst which has been found to be unexpectedly particularly effective
comprises a noble metal, preferably Pt, composited with H-mordenite. The
dewaxing may be accomplished with the catalyst in a fixed, fluid or slurry bed.
Typical dewaxing conditions include a temperature in the range of from about 400-
600°F, a pressure of 500-900 psig, H, treat rate of 1500-3500 SCF/B for flow-
through reactors and LHSV of 0.1-10, preferably 0.2-2.0. The dewaxing is
typically conducted to convert no more than 40 wt% and preferably no more than
30 wt% of the hydroisomerate having an initial boiling point in the range of 650-

750°F to material boiling below its initial boiling point.

[035] GTL base stock(s), isomerized or isodewaxed wax-derived base stock(s),

have a beneficial kinematic viscosity advantage over conventional Group II and



n-paraffin waxy feedstocks disclosed herein to form

the isoparaffinic hydrocarbon base oil are zeolite
w@2wahy®ss, such as ZSM5, ZSM1 1, ZSM 23, ZSMBES2007/007765

ZSM 12, ZSM 38, ZSM 48, offretite, ferrierite,

zeolite beta, zeolite theta, zeolite al pha, as

di scl osed in USP 4, 906, 350. These catal ysts are used

in conbination with Goup VIII netals, in particular

pal | adium or platinum The Goup VIII netals may be

i ncorporated into the zeol Ftl&-catal ysts by

conventi onal techniques, such as ion exchange.[032] In
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be acconplished using either well known sol vent or
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can constitute all or part of the base oil.

[037]) The preferred base stock(s) derived from GTL materials and/or from waxy
feeds is/are 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.

[038] The one or more isomerate/isodewaxate base stock(s), GTL base stock(s),
or mixtures thereof, preferably GTL base stock(s) can constitute from 5 to 100%,
preferably 40 to 100%, more preferably 70 to 100% by weight of the total of the
base oil, the amount employed being left to the practitioner in response to the

requirements of the finished lubricant.

[039] In addition to the one or more hydroisomerized/isodewaxate base stock(s),
GTL base stock(s), or mixtures thereof, preferably GTL base stock(s) which is/are

an essential, necessary component to achieve the unexpected improvement in both



650- 7500F- material present, if it has not been
separated fromthe higher boiling material prior to
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may be contacted with chilled solvents such as
acetone, nethyl ethyl ketone (MEK), nethyl isobutyl
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preci pitate out the higher pour point material as a
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raffinate. The raffinate is typically further chilled
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. 650-750F+ materjial into the desired base stocks, i
distillation, acid extraction, base extraction, filtration, percolation, hydrogenation,
hydrorefining, and hydrofinishing. Rerefined oils are obtained by processes

analogous to refined oils, but use an oil that has been previously used.

[041} Groups I, I1, III, IV and V are broad categories of base oil stocks
developed and defined by the American Petroleum Institute (API Publication 1509;
www. API . org) to create guidelines for lubricant base oils. Group I base stocks
generally have a viscosity index of between about 80 to 120 and contain greater
than about 0.03% sulfur and less than about 90% saturates. Group II base stocks
generally have a viscosity index of between about 80 to 120, and contain less than
or equal to about 0.03% sulfur and greater than or equal to about 90% saturates.
Group III stock generally has a viscosity index greater than about 120 and contains
less than or equal to about 0.03% sulfur and greater than about 90% saturates.

Group 1V includes polyalphaolefins (PAO). Group V base stocks include base
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i'nstant 1 nvention. Such GIL base stocks and base oils

examphe)h and nsingral foilsa uhiynali agidevegetatdamils possessing favesable

therBi oS PR BREY eBbe Bty L M5 el 3 Bparal it are

pref’éH%ﬁWirferéﬂ SitOvhly Widely'Rs && their crude source, for example, as to

whether they are paraffinic, naphthenic, or mixed paraffinic-naphthenic. Oils

\

derived from coal or 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.

[043] Synthetic oils include hydrocarbon oils as Weli as non hydrocarbon oils.
Synthetic oils can be derived from processes such as chemical combination (for
example, polymerization, oligomerization, condensation, alkylation, acylation,
etc.), where materials consisting of smaller, simpler molecular species are built up
(i.e., synthesized) into materials consisting of larger, more complex molecular
species. Synthetic oils include hydrocarbon oils such as polymerized and
interpolymerized olefins (polybutylenes, polypropylenes, propylene isobutylene
copolymers, ethylene-olefin copolymers, and ethylene-alphaolefin copolymers, for

example). Polyalphaolefin (PAO) oil base stock is a commonly used synthetic



about 15 mmP/s at 1000C, and commercial Goup IIl base
oil s can have kinematic viscosities, up to about 10
wored/7326351 1000C. The hi gher Kkinematic vi scosi t pCT/HSZPE7/007765
of GIL base stocks and base oils, conpared to the nore
limted kinematic viscosity range of Goup Il and
G oup Il base stocks and base oils, in conbination
with the instant invention can provide additional
beneficial advantages in fornulating |ubricant
conpositions. [036] In the-gd8esent invention the one
or nore isoneratel/isodewaxate base stock(s), the GIL
base stock(s), or m xtures thereof, preferably GIL
hydrecarbeh @ik (By veaynof exarhpley PA Qs Ideoivedd’nbmdﬂs,t@]e, BGas €4 olefins
ojl. [037] The preferre base_ st ock(s ved
or mumtta?rearf ;anby yhlize nSﬁ&H/gf §é&§§tﬁ) %agg d22: 4 47064 and
48?%6 cterized as having predom nantly paraff nic
cdnp05|t|ons and are further characterized as having
hi gh saturates levels, lowto-nil sulfur, I|owto-ni

[044] t r THE RumbBi-dverddie malediibdri weigheef ﬁfeePAS)ﬁg nwhithlate known
wat er-white in color. [038] The one or nore

matesighend genesaliy wxailebleinnse majors@rmercipl seals drom suppliers such

oSG L IR srR 98 OB, TP ity

vary Frok Q¥ouf 25 @ t» aBoET FF0Q, of Qlé&rlgﬂﬁ/mw tbeQﬁaﬂch th

total of the base 0|I the anmount enpl oyed being | eft
vxsdasxtidsal;ptcaabwutl emni’s ()56hser highehe In additiompbigher ofiscosity

he finished | b ddj t to.th
B e 2@'&/ bt e P I s By fEapout
f
300?3?‘3‘12% QRIER); offigher thePACS &% orpRiafly Ldhpolsddlof relatively

lowanbmmdmtwexghabydmgnatml polgrpees be dligoprery efrelphablefins which
bot hthe initial. and Iagng term mretal. cary[osi|

includs; Butare ot dimaiterh to, a5PRt Eato @bANLS s R 'a‘Plgﬁns with about Cg to

about C,¢ alphaolefins, such as 1-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.
However, the dimers of higher olefins in the range of about C,4 to C;g may be used
to provide low viscosity base stocks of acceptably low volatility. Depending on the
viscosity grade and the starting oligomer, the PAO’s 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 mm?%/s.

[045] PAO fluids may be conveniently made by the polymerization of an
alphaolefin in the presence of a polymerization catalyst such as the Friedel-Crafts
catalysts including, for example, aluminum trichloride, boron trifluoride or
compléxes of boron trifluoride with water, alcohols such as ethanol, propanol or
butanol, carboxylic acids or esters such as ethyl acetate or ethyl propionate. For
example the methods disclosed by USP 4,149,178 or USP 3,382,291 may be

conveniently used herein. Other descriptions of PAO synthesis are found in the



oils as well as other synthetic oils and
non-conventional oils and m xtures thereof. [040J
wodoanzd9soi |, other synthetic oils, and unconveeit/Us2wal/007765
oils and m xtures thereof can be used unrefined,
refined, or rerefined (the latter is also known as
reclai med or reprocessed oil). Unrefined oils are
those obtained directly froma natural, synthetic or
unconventi onal source and used w t hout further
purification. These includelPor exanple shale oil
obtained directly fromretorting operations, oils
derived fromcoal, petroleumoil obtained directly
folléwmg DS n2atgnidi 3742, 082 87698638 ; éss'zﬁ 7@01 4 659&31%4 367,352;
from an esterlflcatlon ned oils

2,413 156 434 OB A AT A58 L a2 el PR L The GBIt the s
to CS‘EI S a?gldgg&,&%d 8 @?@ @g?gggbed t o one or nor e
FITlca rans

on or orrtat r'on "Steps to inprove at
| east one lubricating oil property. One skilled in the

[046] ©Other hisetul byithéiit Mubricutingbaskistédk 6ils Slich as silicon-based oil or
transfornmati on processes. ese processes jinclude, for

estegscafiphesphosus eontaining asidsanay Qb@dﬁ?ﬁmﬁi ljzesl. sFer examples of other
synt%ng g &?Ba( 1ca6*§:r}g ﬁas&sk%é‘a?s réttflgg%}n drﬂg 1!1(t ‘[S};ﬂtﬂgt’lc Lubricants”,

ogena I"'on

Gundésdoi arid Hianngtelﬁwefpumdcam SNaf e9e®t ai ned by
processes anal ogous to refined oil's, but use an oi
that has been previously used. [041] Goups I, |1,

043, e P R0 SHREFS 8 e R b priss
mlxhﬁétdfttﬂhﬁylgﬂﬁkpﬁiﬂ@d teprédenfedlby Formida 1 Afth di E:ﬂj'lahﬂnes or
Create elines for lubricant base oils.

up
phenylse-nap dwéar@m@rr@prcgsemdeb)aergél%Htapdu HHE@@PQ?“WIY
bet ween about 80 to 120 and contain greater than about
0.03% sul fur and | ess than about 90% saturates. G oup.
Il base stocks generally have a viscosity index of
bet preen aR] 80 to 120, and contain |less than

R
(0]

3 I

seme)

wherein R is H or a hydrocarbyl group having from 1 to about 8 carbon atoms and
R is H or a hydrocarbyl group of from 1 to about 12 carbon atoms and R3 is a
hydrocarby! group of from 1 to 12 carbon atoms or NHR4 where Ry is a

hydrocarbyl group of from 1 to about 12 carbon atoms. Preferably R, is tert-butyl,
R, is H and Rj is octyl



or equal to about 0.03% sul fur and greater than or

equal to about 90% saturates. Goup IIl stock
w@enenzdosy has a viscosity index greater than BODUS200207765

and contains less than or equal to about 0.03% sul fur

and greater than about 90% saturates. Goup |V

i ncl udes pol yal phaol efins (PAO. G oup V base stocks

i ncl ude basest ocks not included in Goups I-1V. Table

A sunmari zes properties of each of these five groups.

TABLE A: Base Stock Properti28s [042] Natural oils

i nclude animal oils, vegetable oils (castor oil and

lard oil, for exanple), and mneral oils. Animl and
[048]eggh?ﬂhbq>raéileebpﬁmybﬂgoﬁ ,ahevedipht tatier oftheadipberiylamine or

stability can_ be used the naturagl oils, mnera )
phewlr%-napbémlwq tvalkylated gmaryi phogpipie we(ﬂiewpggn?rahy be in the

ranéah&} frof 132116 gbﬂ{ltﬁf § 55‘5"@#&81'2&;%%30%51 %6 abB&Y1: 2.

paraftinic, eni Cc
par aff| ni c- napht hen| c. OQls derived fromcoal or shale
are also useful in the present_invention. Natural Qqils

[049]ar yTxp@allxsthecﬂqn%ltrféév@ag@glé&“feowﬂﬂ beiaddge 4 s Juhmicating
base ‘iin’? !t'hl L] npa c%tﬁigtr)mt ou‘?’b?i‘&kﬁﬁ%ﬁ%dt 2df)§1~$t"’/I | id c‘&% derably from

n e an ey are s run or ‘cra

aboﬁl}ﬂﬂmltﬁ %douﬂl.(ﬁw’t%ﬁbﬁse@@ﬂ s il WéKB} oS behposition.
oi l's include hydrocarbon oils as well as non

hydr ocarbon oils. Synthetic oils can be derived from

[()S(gr OC&%EB&C?I&'@% oft> 0?%591&841 %@’Hlfé‘h'ugﬂ CQ)fn%rlseBﬁHP ln‘f'.aljor amount

nmeri za I'on, condensat’

of aﬂ'dih/éﬁhlbmatlﬁg%ﬁdsﬁy,sefﬁctbd froMlﬂfeegmp&folnaisang of Group II, III,
consisting of smaller, sinpler nolecular speC|es are

IV andi mtxtupﬁS(ﬁheeeof angrit mrz@ayunw%wmm@ weingiadditiye

IS conpl ex nol ecul ar species. Synthetic
mlx?)l}rf:éﬁltﬁcfnv melnydrocar bon oils such as polynerized and

[051]  The lubricating composition may be formulated with one or more
additional additives such as pour point depressants, rust inhibitors, metal
passivators, VI improvers, extreme pressure additives, demulsifiers, dispersants,

solubilizers, antifoamants and dyes.

EXAMPLES

[052] In the formulations presented in Tables 2 and 3, Irganox LO06 is
octylphenyl-a-naphthylamine sold by Ciba-Geigy and Irgafos 168 is alkylated
triaryl phosphite also sold by Ciba-Geigy. |

[053] The formulated oils were subjected to the performance tests listed in the
Tables along with the results of those tests. In the Tables, RPVOT refers to the
Rotary Pressure Vessel Oxidation Test (ASTM D2272). The Hot Tube Testis a
test designed to simulate actual engine conditions. A rating of 10 in the test

indicates heavy deposits, while a rating of 0 indicates no discernable deposit.



i nterpol ynerized ol efins (pol ybutyl enes,
pol ypropyl enes, propyl ene isobutyl ene copol yners,
weedyhzeet ol efi n copol yners, and et hyl ene- al pheoi/g§10n7/007765
copol ynmers, for exanple). Polyal phaol efn (PAO oil
base stock is a commonly used syntheti chydrocarbon
oil. By way of exanple, PAO s derived fromCg, G o,
Cl2, Cl4 olefins or m xtures thereof may be utilized.
See U.S. Patents 4,956, 122; 4,827,064; and 4,827, 073.
[ 044] The nunber average neRéecul ar wei ghts of the
PAO s, which are known materials and generally
~avail able on a major commercial scale fromsuppliers
EXAMIPLBY AN QOMPARRETINVG EXCAMRDES 1Cev4 on,
BP- Anoco, and others, typically vary from about 250 to
[054houd soips of wilsnvampicpatgthhaving shesOmpesiianeand,properties
Vi S htigs up to about 100 mmR/s (1000C), or higher.
shovgnﬁﬁ%ﬂ%%gh’ hi gher viscosity PAOs are comercially

avai |l abl e, and may be nmadeTable®w scosities up to about
3000 mmP/s (1000C) higher The PAQ s are.tvypically

Compnpti¥§%d promearaitt { ¢l §xamBly [{EPRRAAtixG 2 (Wepmgpafative 3 | Comparative 4
hydr ogenat ¢d pol ynmerg or1oligoners of @l phaol efi ps
L& Tos TCTtide, gt —ane g T tgg to, [about CZ {0 o3
about C32 al phaglefinps with sbout Cg-tb abn%t ol
ﬁa&ﬁéﬁq efips, dich ag 1-°o3cteﬁe, 1- decenpe, Pldode:ene
Rasiéhhibhe | i ke, i ng prefddrref. THE preferréd 0.1

Triphemy1 prssphAP] €1 1 TIS_are [pot y- 1joctene, pply- I-decene o3
—aud_?aﬂg-; cene an%mv wr-es-herpot—and—mxed—

i ] : 01

Mepg} depitivaitrer | ved "Bb1 vollef PRE. howe¥8t  the dPfbrs bt  *°

Refgiment ol efi ns & theé range pf aldut CL4 t &G nhy bl
BREFT &P ProVvi d6p foO0W YT SCOSI Ty base STOfKS of

accm‘s by --ewvelati 55”19 per‘gf;i 56—of H*bg 1‘5i S€HSH %19
i . 9 I 1 ) }
Grgyp BT AN G { he starting o Pgoler.the PAO s iRy bé
predom nantly trimerg and tefraners of|the start{ng
S

Prpehi&sS, Th mnor qnounts pf the hi gher ol gomer s,
Hot tube test, 270°C 9 9 9.5 9 9
RPVOT, mins 586 2520 2067 221 1280

(1) =JURONG 150

[055] This data illustrates the synergistic and deposit reducing effect of the
additive mixture of the invention. The data also illustrates that the oxidation
stability of an oil is not indicative of its deposit forming tendency. Note that
Comparative Oil 2 had a relatively high oxidation stability test result but also had a
very high deposit test result.

EXAMPLES 2 TO 5 AND COMPARATIVE EXAMPLES 5 TO 8

[056] Another series of oils was prepared. Their compositions and properties are

given in Table 3.



having a viscosity range of about 1.5 to 12 mm®/s.

[ 045] PAO fluids may be conveniently made by the
weolognssrati on of an al phaolefin in the presePCEUS00Z007765

pol yneri zation catal yst such as the Friedel-Crafts

catal ysts including, for exanple, alum num

trichloride, boron trifluoride or conplexes of boron

trifluoride with water, alcohols such as ethanol,

-propanol or - butanol, caer-ngc acids.or esters such

as ethyl acetate or ethyl é opi onate. For exanple the

met hods di scl osed by USP 4, 149,178 or USP 3, 382, 291

may bkRoCdnvdni ently uged |herei n] Cther| descri{ptijons| of
PAO syat hesiljs are found ijn thefolldw ng U[S. |Patient
3, 7421'g82; 3,76P.363; |3, 876, [[20§o4,1239, 930; 4, 367, 3n2;
4,413 $56; 443¢3408; g 19, B55]04,1956} 12p; 4gnd | |&
5, 068 . The Himers |of jthel C14°xd G B ofefilns fare
descr|Bed in USP 4{21§, 330. [ 046J Qt hef usef yl
synt heli¢ L ybrifatinglbasie—siock—oHs—Eueh—as
silicdga asgd o I ¢or gstegrs pf phogphofus|contaijni np
aci ds{.gay aljso pe utilji z¢d. For gganples pf  Qqt heyr
synthe’gl d ybripat | ng |Basie«sf ocks: dre thel|semin Imw:a?k
"Synt hgt | Jubrjfant s'|s Gder s¢&R dnd Har{, Rei nhol (R
Publ .| Eofp.,[ NY| 1962. [[047] |n fhe |praktige qf the
i nvent@on, tlhe deposit] rgduc) ngjadditijie ¢gonprisies R
m xtufg ¢of t[riaf yI [phaosphites r¢prgsenfed|by {Forjrul g
wi th dgp enyll anj ne$ o1l pheny| - a{naght hyl af ngs
reprepgnted [by Forpula_| 1| and I'lé riespectivelly. [l [ jes
wher e] § Qs H s &)@oqgnrbyl & qup having [fr m;lgo
about g*carton at ofrs 4nd |R2 | s Hor| a hydfocgrbyj :
group| g frgm 1} tofabqut [12 parbon |atops and |R3 fis A
hydr ocarbyl lgroup of flrom 1 to 12 darbpndtofs—efNHR4
wherel'4|is ja ’
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hydr ocar byl group of from1l to about 12 carbon atons.

Preferably R is tert-butyl, RRis Hand R3 is
wo@eiyhpd4B8] In the practice of the invention, PE¢EUS2007/007765

wei ght ratio of the diphenyl am ne or

phenyl - a- napht hyl am ne to al kyl ated triaryl phosphite

used will generally be in the range of from about 5:1

to about 1: 5 and preferably about 2: 1 to about 1: 2.

- [049] Typically, the deposit reducing additive will be
added to the lubricating ba28-oil in the range of from
about 0.1 wt% to about 2.0 wt% and preferably from
about 0.4 % to about 1.0 wt% based on the total
wei ght of the conposition. [050] A lubricating oi
conposition of the invention conprises the nmyjor .

[05Zhouds on besesmy the addigive datyrg ofi the dayenpionshasg bgneficial
| .
ettt B hSBefodt Ryl 1EAAE of 8! Brdp 11| pha T\ uBREant
congjepitbors. Mhaudata glsacktiow svthatthd mixtueé of hdditives of itlminvention
[051] The lubricating conposition may he fornul ated
reslfs; in sigrifisantly dessArnosits Aarmediwhenussddn @O 4L basg ol as

co 8?" Q&tcggﬁ{e‘f‘ﬁr%ﬂiysﬁl Bgssétoiiwhi bitors, metal passivators,
Iprovers, extrene pressure additives,

denmul sifiers, dispersants, solubilizers, antifoamants
and dyes. EXAMPLES [052] In the formul ati ons presented
in Tables 2 and 3, Irganox LO6 is
octyl phenyl - a- napht hyl am ne sol d by Ci ba-CGei gy and
Irgafos 168 is alkylated triaryl phosphite also sold
by G ba-CGeigy. [053] The formulated oils were
subjected to the performance tests listed in the
Tables along with the results of those tests. In the
Tabl es, RPVOT refers to the



Rotary Pressure Vessel Oxidation Test (ASTM D2272).

The Hot Tube Test is a test designed to sinulate
w@edogatessngi ne conditions. A rating of 10 in tPE/USEDTN007765

i ndi cates heavy deposits, while a rating of 0

i ndi cates no di scernabl e deposit. EXAMPLE 1AND

COVPARATI VE EXAMPLES 1TO 4 [054] A series of oils was

prepared having the conposition and properties shown

in Table 2: Table 2 (1) = JURONG 150 [055] This data

illustrates the synergistic24nd deposit reducing

effect of the additive m xture of the invention. The

data also illustrates that the oxidation stability of
CLAMMS:| is not indicative of its deposit formng

tendency. Note that Conparative Ol 2 had a relatively

hi gh oxidation stability test result but also had a

veny Ri [ i

ConbAR PR R ERE SFBPH fomat T L brIGaing B o
selectedsfromsthp rgzpap ednsistieg of Cnoppdit IILAY eilslapd opatures thereof

are. giv in Table 3. Table 3 (2) = VIS 3) ~=. .
comprsits dbng tadhe ofl aneBgutye sholntel b RIS Af e phosphites
. ] ) D ; ¢ .
reprp BT LI Sy Dy rBines,cr eng L PR ARithes
represemped byiKormuldibanid il respestivebys t hat the m xture of
additives of the invention results in significantly

| ess deposits formed when used in a GIL base oil as
co red tR ther Goup Il base oils.CLAI M5

1
O
I

3 1

R
NH ©R3
I11

wherein R is H or a hydrocarbyl group having from 1 to about 8 carbon atoms and
R is H or a hydrocarbyl group of from 1 to about 12 carbon atoms and R3 is a
hydrocarbyl group of from 1 to 12 carbon atoms or NHR4 where R4 is a

hydrocarbyl group of from 1 to about 12 carbon atoms.

2. The method of Claim 1 wherein the weight ratio of diphenylamine or
phenyl-a-naphthylamine to the triaryl phosphite in the mixture is in the range of
from about 5:1 to about 1:5.

3. The method of Claim 2 wherein the amount of the mixture added to the
base oil is in the range of about 0.1 wt% to about 2 wt% based on the total weight

of the composition.



1. A nethod for reducing deposit formation in a
| ubricating base oil selected fromthe group
weongitstosng of Group I, 11, 1V oils and m xtRCEES2007/007765
t hereof conprising adding to the oil an effective
anmount of a m xture of triaryl phosphites represented
by Formula I with di phenyl am nes or
phenyl - a- napht hyl am nes represented by Fornula Il and
[l respectively, wherein Ris H or a hydrocar byl
group having from1l to abouf58 carbon atons and R-2 is
H or a hydrocarbyl group of from1l to about 12 carbon
atons and R3 is a hydrocarbyl group of fromlto 12
carbon atons or NHR4 where R4 is a hydrocarbyl group

& o e el 7 Ghe Rl ol s oo

phenyl a-naphthylamne to the triaryl phosphite in the
m'xture is in the range of from about 5:1 to about

1'% $h afth 4QvRLFGIR (61164 B Gﬂa%ﬁewpant of

t he mxture ad to the base oil is in the range of
about 0.1Iwt%to about 2 vvt%based on the total wei ght

of the co si.tiaon. 4. _Th od_of

s & ol be BRRPd o Glaira S P ?Qr%l%ﬁ ikis b ol oo

of daim4 wherein the oil is a Goup IIl oil. 6. The

nmet hod of Claim5 wherein the Goup Il oil is a GIL

0i I7. A lubricating cetipugitiembaeangiredudeal/deppsitclmning tendency as

eposit formn tendenc as, evidenced by the Hot Tube
eVldFé‘§?3 Edhﬁﬂ%'ﬁ&? %‘F’Pé‘ﬁﬁlﬁwt of an oil of

| ubricating viscosi ty seI ected fromthe group
consisting of Goup Il, IIl, IV oils and m xtures
t harmajor ammelint of an oil of lubricating viscosity selected from the group

consisting of Group II, III, IV oils and mixtures thereof; and

a minor amount of a mixture of triaryl phosphites represented by Formula I
with diphenylamines or phenyl-a-naphthylamines represented by Formula II and III

respectively.

o

seme)

wherein R} is H or a hydrocarbyl group having from 1 to about 8 carbon atoms and

R»> is H or a hydrocarbyl group of from 1 to about 12 carbon atoms and R3 is a



a mnor amount of a mxture of triaryl phosphites
represented by Fornmula | with di phenyl am nes or
w@b@ngeost napht hyl am nes represented by For nmul BCT/USRNT007765
[l respectively. wherein K\ is H or a hydrocar byl
group having from1l to about 8 carbon atons and R2 is
H or a hydrocarbyl group of from1l to about 12 carbon
atons and R3 is ahydrocarbyl group of from1 to 12
carbon atons or NHR4 where R4 is a hydrocarbyl group
of from1l to about 12 carbe@6atons. 8. The conposition
of Caim?7 wherein the weight ratio of diphenylam ne
or phenyl -a-naphthylam ne to triaryl phosphite in the

hydf@OQﬁ‘bI}?legl‘loﬁpld’f frdra ¥ eny2 cafbohnr stomsbhertNHR 4l wheraBgLs a
:5. 9. The conposition of Caim8 wherein the anount

hydncicatlx;el groxp urfdrom | to sthautrl2ncpgbohn aterom about 0.1 wt %
to about 2 wt% based on the total weight of the
conposi tion. 10. The conposition of Claim9 wherein K

| S g eTheRbio 1t§1 bBCThiANY vWikrki Qﬁt\%&ghl ilatlc;r B?dlphenylamme

corrp05| tion'o alm 10 wherein the base oil
or p@en;aleamalphﬁ&danmé to triary Mpleospdniyedsi the omixedreds @ am nhelmnge of

reip the Goyp. IlIl base oil is a GIL oil. 13. A
fro‘ﬂ@SHijgf]o'ro *’rbé’di’lﬁck,i 'hg deposit formation in a lubricating
base oil selected fromthe group consisting of G oup

[1, I'l'l, IV oils and m xtures thereof conprising
adcﬁ n@ht cohiposition aﬁCforeBMhmreanﬁmrmnomntaofrﬂmmv@mfls in the

rangﬁ ?,ﬁ /M hosggl L3 /bﬁé @q(?gt: eq bﬁ'ﬁe&ﬁw totawI welght of the

composition.

10. The composition of Claim 9 wherein R is tert-butyl, Rp is H and R3 is
octyl.

11. The composition of Claim 10 wherein the base oil is a Group III base oil.

12. The composition of Claim 11 wherein the Group III base oil is a GTL

oil.

13. A method for reducing deposit formation in a lubricating base oil
selected from the group consisting of Group II, 111, IV oils and mixtures thereof
comprising adding to the oil an effective amount of a mixture of triaryl phosphites
represented by Formula I with diphenylamines or phenyl-a-naphthylamines

represented by Formula II and III respectively,

Lo N e ek

I



represented by Formula Il and Il respectively,
Ilwherein R is Hor a hydrocarbyl group having from1l

W0 e00ab29s1 8 carbon atons and R-2 is H or a hydpOruasingt/007765
group of from1l to about 12 carbon atons and R3 is a
hydr ocar byl group of from1l to 12 carbon atons or NHR4
where R4 is a hydrocarbyl group of from1 to about 12
carbon atons and wherein the weight ratio of
di phenyl am nes or phenyl - a- napht hyl amines to triaryl
phosphites is in the range-@ -about 5:1 to about 1:5.

R,

e

wherein Ry is H or a hydrocarbyl group having from 1 to about 8 carbon atoms and

R;

I1I

R» is H or a hydrocarbyl group of from 1 to about 12 carbon atoms and R3isa
hydrocarbyl group of from 1 to 12 carbon atoms or NHR4 where R4 is a

hydrocarbyl group of from 1 to about 12 carbon atoms and wherein the weight ratio
of diphenylamines or phenyl-o-naphthylamines to triaryl phosphites is in the range
of about 5:1 to about 1:5.



