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BATUKGROUND OF THE INVENTION

[002] Lubricating oils for internal combustion engines contain in addition to
at least one base lubricating oil, additives which enhance the performance of the
oil. A variety of additives, such as detergents, dispersants, friction reducers,
viscosity index improvers, antioxidants, corrosion inhibitors, antiwear additives,
pour point depressants, seal compatibility additives and antifoam agents, are

used in lubricating oils.

[003] Current trends in the design of automotive engines require lubricating
oils that have ever more enhanced performance. For example, engines are now
designed to operate hotter with higher load and increased output. Such
conditions put significant stress on the thermal and oxidative stability of
lubricating compositions. To formulate oils that resist oxidation under such
conditions and that achieve adequate operation life is both a technical and an

economic challenge.
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OF THE | NVENTI ON [ 005] Accordingly, the present
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(2) an effective amount of at least one antioxidant, wherein the ratio of Group

III to Group IV oil is such that the composition exhibits an oxidative stability
determined by a measure of high temperature deposits that is less than half the
mathematical sum of the oxidative stability of the additized unblended Group III
and Group IV oils.

DETAILED DESCRIPTION OF THE INVENTION

[006] The lubricating composition of the invention comprises a major amount

of a base oil blend consisting essentially of a Group III oil and a Group IV oil.

[007] In the present application, the term base stock is ususally referred to a
single oil secured from a single crude source and subjected to a single processing
scheme and meeting a particular specification. The term base oils refers to oils

prepared from at least one base stock.

[008] The Group III and Group IV oils are specified in the American
Petroleum Institute (API) Base Oil Interchangeability Guidelines. The Group III



[008] The Group Il and Goup IV oils are specified in
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F-T base stocks have a beneficial kinematic viscosity
advant age over conventional Goup Il and Goup II1
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include preliminary treatment(s). Treatment to remove any sulfur and nitrogen
compounds is not normally needed because F-T waxes have only trace amounts
of sulfur or nitrogen. However, F-T waxes may benefit from prehydrotreatment

to remove oxygenates.

[011] Particularly favorable processes that can be used for the production of
the FT Group III oil are described in U.S. Pat. Nos. 4,594,172; 4,943,672;
6,046,940; 6,475,960; 6,103,099; 6,332,974; and 6,375,830.

[012] F-T base stocks have a beneficial kinematic viscosity advantage over
conventional Group II and Group III base stocks and base oils. Such F-T base

stocks and base oils can have significantly higher kinematic viscosities, up to
about 20-50 mm2/s at 100°C, whereas by comparison commercial Group II base

oils can have kinematic viscosities, up to about 15 mm?2/s at 100°C, and

commercial Group III base oils can have kinematic viscosities, up to about 10
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conpri sing paraffinic hydrocarbon

[614] The preferred F-T base oils used in the present invention have a pour
point of less than -18°C, preferabiy less than -30°C. They also typically have a
combination of dynamic viscosity (DV), as measured by CCS at -40°C, and
kinematic viscosity (KV), as measured at 100°C represented by the formula: DV
(at -40°C) <2900 (KV @ 100°C) - 7000.

[015] A preferred FT oil is one comprising paraffinic hydrocarbon
components in which the extent of branching, as measured by the percentage of
methyl hydrogens (BI), and the proximity of branching, as measured by the
percentage of recurring methylene carbons which are four or more carbons

removed from an end group or branch (CHp > 4), are such that: (a) BI-0.5(CH»
> 4)>15; and (b) BI+0.85(CH» > 4) <45 as measured over said FT oil as a

whole (please check with the technical expert: base oil or base stock. I guess that

does not matter as base oil are mixture of FT base stock(s).



conmponents in which the extent of branching, as

nmeasured by the percentage of nethyl hydrogens (Bl),
wa@eastiersepr oxi mty of branching, as neasured bRCT/H82008/004356

percent age of recurring nethyl ene carbons which are

four or nore carbons renovedsfroman end group or

branch (CH2 > 4), are such that: (a) Bl-0.5(CH2 > 4)

>15; and (b) BI+0.85(CH2 > 4) <45 as neasured over

i.d.FT oil l. kwmth th .
TR Tal 235 YR i B S K L o S w7 o
35T BTl 35 12888 PnoR ol 808! oS i o sverge

1% ' than 10
e e a8 e LR b 100 s8Rt o and o

average have nore than 16 nethyl branches per 100
carbon atons. [016] The preferred FT conprises a
[0&bkt uldhegirefereaddiE ¢opwprises amixtsr eichren¢hrastipanaffinsat

contains at, | east 9

cﬁ#&%ﬁ%ﬁg@a@%&@ﬁgagﬁ%mww il Captaing ah Teas Q0% ek & migture of

i ! . .

oo B AR R E ek O peBRERR: s FRh

cafith élﬁ’aiﬁb@%%h%boﬁt 29 tbrBohf0Ye, #msibauhr §29EhttdT about 280
about 10500F, and whefein said branched paraffins

to@BBhES 62, UPbidingGHhg@ bk ¥bolt 68T°Fad abott MS0e, AindRehdreResaid
carbon index of said branched paraffins is at |east

brahched araffiis/dontaintupetoafoaw @lky draénches hindgvherdaxtheHirge carbon
. Brancghi.ng Praoxi m'tyg(Cl—,lZ > 4), and Free Carbon I ndex
ln@@@fsaﬁflg’r@&h@ﬂrﬁq{é msdisfap lgashaboutBanchi ng | ndex [018]
A 359.88 MHz 1H solution NVR spectrumis obtained on a
Bruker 360 MHz AMX spectroneter using 10% solutions in

[0FHC 31n HEHoVelthE Branching Index (BI), Branching Proximity (CHp > 4),

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

Branching Index
[018] A 359.88 MHz 1 H solution NMR spectrum is obtained on a Bruker
360 MHz AMX spectrometer using 10% solutions in CDCI3. TMS is the

internal chemical shift reference. CDCI3 solvent gives a peak located at 7.28. All

spectra are obtained under quantitative conditions using 90 degree pulse (10.9
us), a pulse delay time of 30 s, which is at least five times the longest hydrogen

spin-lattice relaxation time (T1), and 120 scans to ensure good signal-to-noise

ratios.
[019] H atom types are defined according to the following regions:

9.2-6.2 ppm hydrogens on aromatic rings;

6.2-4.0 ppm hydrogens on olefinic carbon atoms;
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internal chem cal shift reference. CDCL3 sol vent gives

atriplet located at 77.23 ppmin the ¢ spectrum All
Bmanokjing Rrokgpity (€t 2 49r e obt ai ned under quantitative

condi tions using 45 degree pulses (6.3 ns), a pulse

[028] ay A 908 MHABCMR shiplipuilse ahd 135 Distortionless Enhancement
by Polarization Transfer (DEPT) NMR spectra are obtained on a Brucker 360
MHzAMX spectrometer using 10% solutions in CDCL3. TMS is the internal

chemical shift reference. CDCL3 solvent gives a triplet located at 77.23 ppm in

the 13C spectrum. All single pulse spectra are obtained under quantitative
conditions using 45 degree pulses (6.3 us), 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.

[022] The C atom types CH3, CHp, and CH are identified from the 135

DEPT 13C NMR experiment. A major CHJ> resonance in all 13C NMR spectra

at "29.8 ppm is due to equivalent recurring methylene carbons which are four or

more removed from an end group or branch (CH2 > 4). The types of branches

are determined based primarily on the 13C chemical shifts for the methyl carbon
at the end of the branch or the methylene carbon one removed from the methyl

on the branch.
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cagboni13rapactnpm dheyetre amgasyradoasnfollptess e car bons appear
between 29.9 ppm and 29.6 ppmin the car bon- 13
spectrum They are neasured as follows: a. calculate
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, 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.

[024] 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 |
verification 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
chloroform-d1 were excited by 45 degrees pulses followed by a 0.8 sec
acquisition time. In order to minimize non-uniform intensity data, the proton

decoupler was gated off during a 10 sec delay prior to the excitation pulse and



counts) by the average carbon nunber fromstep a. to

obtain the integral area per carbon in the sanple; c.
wWore@suzzset he area between 29.9 ppm and 29. 6 ppPei/HS1008004356

sanple; and d. divide by the integral area per carbon
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carbond borideidNto protéis. DIET DUBRbws| OEScakbdseshllr DIBPI11 89 shows
m nutes. The DEPT and APT sequences were carried out

CHcarst GH3gup endl iGHy 480 degoes aut jof ipbase (dovim)mAddr is Attached
devi ati ons described in the Varian or Bruker operating
Protorudlest. If alksys aitearbansDb deween omitaf €Hahd €dégrard upythen
Pol ari zation Transfer. DEPT does not show
quaternerinsiané CHThee &R, The sequencee ary vsefubinsthgheverfy diranch
all carbons bonded to protons. DEPT 90 shows CH ) ]
methybsheuldiaye DERTespeBditgGh. Anditie maethylparerdeadh? idedtified
degr ees. out. of ase_(down) . APT is Attached Proton
byreRAmical S SRk PhASe. The PEchiGe BEORSEHFS ObgAch yaneple Ak
detiiniAd ye- IRMR using the assumption in the calculations that the entire
sample is isoparaffinic. Corrections are not made for n-paraffins or
cycloparaffins, which may be present in the oil samples in varying amounts. The
cycloparaffins content is measured using Field Ionization Mass Spectroscopy

(FIMS).

[026] The Group IV oils are defined as polyalphaolefin (PAO) oils. The PAO
oils may be derived from monomers having from about 4 to about 30 carbon
atoms, and in a preferred embodiment, from about 10 to about 28 carbon atoms.
Examples of useful PAOs include those derived from octene, decene, mixtures

thereof and the like. These PAOs may have a viscosity of from about 2 to about

15 ¢St at 1000C and preferably from 3 to 12 ¢St at 100°C.

[027] In the present invention, the weight ratio of Group III to Group IV base
oil may be in the range of from about 80:20 to 20:80, often from 60:40 to 40:60
and preferably 50:50.
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flgidp 1@&’&%1591‘1%@!@65.-[ 028] The lubricating
conpositions of the invention are additized, i.e.,
they include an effective anmount of at |east one

[029pr i @éahﬁmeg bk sgitiblexahfiaRridagtidincingR AnthidRhGoxidants and
typically "an additive package containing at |east one
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cat rlllatocrrcl)sn t’fyplcal phenolic antioxidants include derivatives of dihydroxy
aryl compounds in which the hydroxyl groups are in the o- or p- position to each
other and which contain alkyl substituents. Mixtures of phenolic and aminic
antioxidants also may be used. Such antioxidant(s)may be used in an amount of
about 0.02 to 5 wt%, and preferably about 0.1 wt% to about 2 wt% based on the

total weight of the composition.

[030] Rust inhibitors selected from the group consisting of nonionic
polyoxyalkylene polyols and esters thereof, polyoxyalkylene phenols, and

aminic alkyl sulfonic acids may be used.

[031] Corrosion inhibitors that may be used include but are not limited to

benzotriazoles, tolyltriazoles and their derivatives.

[032] Suitable dispersants include succinimide dispersants, ester dispersants,

ester-amide dispersants, and the like. Preferably, the dispersant is a succinimide



agents, friction nodifiers, rust inhibitors and others

bei ng optional dependi ng upon the intended use of the
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fluid and suitable solubilizers. [029] Exanpl es of

sui tabl e anti oxi dants incl udgam nic anti oxi dants and

phenol i ¢ anti oxidants. Typical am nic antioxidants

i nclude al kyl ated aromati c am nes, especially those in
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pol ybut enyl succini m de. The nol ectl’ar wei ght of the

pol ybut enyl group nmay range from about 800 to about

4000 or nore and preferably fromabout 1300 to about
[035D0. Smifeble angifpammdditiyesinciudessibiegiseails or polysiloxane oils

usually used in amounts of from 0.0001 to 0.01 wt% active ingredient. Pour
point depressants are well known lubricant additives. Typical examples are

dialkylfumarates, polyalkylmethacrylates, and the like.

[036] The number and types of friction modifiers are voluminous. In general,
they include metal salts of fatty acids, glycerol esters and alkoxylated fatty

amines to mention a few.

[037] Another additive often used in crankcase lubricants is a VI improver
such as linear or radial styrene-isoprene VI improvers, olefin copolymers,

polymethacrylates, and the like.

[038] In general, on an active ingredient basis, the various lubricant additives
will comprise from about 0.5 wt% to about 25 wt% and preferably from about 2
wt% to about 10 wt% based on the total weight of the composition.



or borated or both. [033] Exanples of useful

detergents are the alkali and al kaline earth netal
wa2a008ay1sed es, al kyl sal i cyl ates, penates and suP¢DOS108%004356

[034] A commonly used class of antiwear additives is

zi nc di al kyl di t hi ophosphat esjjn which the al kyl groups

typically have from3 to about 18 carbon atons with 3

to 10 carbon atonms being preferred. [035] Sui t abl e

(B8 | o TR TERRLFE Torlaine o cammPREBinB AR L8 dpvantia, the weight
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epressants are well known lubricant add

coTt( gieibn exBitiisem @Eldaﬂvahﬂabilftzf&t@hﬁﬁed by a measure of high
ol yal kyl met hacryl ates, and the |ike 036] The nunber

teamratyméemsnts when me;am@dfhyeTEO&TeTesilMH dhéASTFM D7097)

il fesoandels ol rdnaneBiapieaf Sim s drdainerndibly determined
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cran case Icants IS rover s

sadie Additiot abthe finge treqidragne VI i nprovers, olefin
copol ynmers, pol ynethacrylates, and the like. [038] In

general, on an active ingredient basis, the various
conprj se fron1about 0.
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FT oup Il oil to the oup IV I's such t
inCluding: gtades OWEQJ,QS;WBDcandeMWBOtgadeB oxi dative

stability determ ned by a neasure of high
[041] In one embodiment of the invention, the lubricating compositions
comprise a major amount of about equal weight amounts of a Group III oil
derived from syngas and a Group IV oil. In this embodiment, the antioxidant-
containing additive package is present in an amount whereby the composition

has high temperature deposits in the range of about 5 to about 20 when measured
by TEOST Test MH T-4 (ASTM D7097).

EXAMPLES

[042] In the following examples, fully formulated lubricating oil
compositions were prepared by adding various amounts by weight of one of
three adpacks, Adpack A, B or C, to a base oil consisting of 100% of a Group IV
oil (a PAO oil), 100% of a Group III oil derived from a F-T process (an F-T oil)
and a blend in equal parts by weight of the Group III and Group IV oils (1:1
PAO/F-T oil). Adpack A, B and C all contained effective amounts of
antioxidants as well as other lubricant additives including detergents, a ZDDP

antiwear additive, a VI improver, a pour point depressant and an antifoam agent.



tenperature deposits when neasured by TEOST Test M

T-4 (ASTM D7097) that is less than half of the
woredoRae®sd cal sum of oxidative stability deterPCTEs2008/004356

each of the Goup Ill and Goup IV oils individually

when additized with the samepadditive at the sane

treat rate. [040] The additized |ubricating

conposition may, of course, be fornulated to have a

Si,n Vi Scosi t rade such as 30 .and pr r.abl
Eg fofefpatatihs Brarred Wede B Frofdiobbab il By
ERTRRR il 3R S BB e
TiesthndoxilationfErdine OilvSiulationtTest MHIT-4a{TIBQST) (ASTM Test
conpositions conprise a mgaj or anount of about equal
MetioghP78%dunts of a Group 111 oil derived from syngas
and a Goup IVoil. In this enbodi nent, the
ant i oxi dant cont ai ni ng additi ve package is present in

unt whereby the conposition has high tenperature
@g%np@glﬂts in the range of about 5 to about 20 when

[048PSUFeHoind ene@sl piddedurt duAAed BV nind Rl ERd oils
[042] In the folTow ng exanples, fully fornul at ed

wenglpreparednging Adpekpfosind each weneesupjasped tedthieyl TE@8iIrigst. The
vari o amounts. b ' of ,one of thr dpacks,
el At aPagk gsedsand | EORE el are ity TapIN. 10056 of

a Goup IVoil (a PAOoil), 100%of a Goup Il oil

derived froma F-T proce [-T oil) and a blend in
equal parts by wei ght uspltl Il and Goup IV
oils (1: 1 PAOF-T ofH= CHUSE and C al |

contained effective amounts of

Adpack A Treat Rate, Wt. %
10.2 7.65 5.1
Basestock Deposit, mg Deposit, mg Deposit, fng
100% PAO . 4.5 18.0 41.3
100% F-T 2.1 18.0 32.9
1:1 PAO/F-T 3.2 6.8 19.5

[044] The results show that at the three treat levels tested, those using a blend

of PAO and F-T oils had TEOST deposits less than half the mathematical
average of 100% PAO or 100% F-T at the same treat level. The effect is more
pronounced at the lower treat rates employed. This implies significant savings

when using the base stock of the invention.



antioxidants as well as other lubricant additives
i ncludi ng detergents, a ZDDP antiwear additive, a Vi
WO pBOYEs9 a pour point depressant and an ant i POEKES2008/004356
agent . Each of the fornul ati ons prepared were tested
for oxidation stability by ngasuring the anmount of
hi gh tenperature deposits fornmed in the known
Ther no- oxi dation Engine G| Sinulation Test MH T-4
(TE T) (ASTM Test Method D7097). Exanple 1 [043]
ng the general procedure outlined above, nine

l%é o Bk loficte STERREARALAH: KRlORed T dpac yB8Tlpd
Tl&bsﬁﬂoﬁﬂﬂo Ek13eH lahd thé estrastiltsiate gAnEinITabléBLE |
TEOST Test Results [044] The results show that at the
three treat |levels tested, those using a blend of PAO
and F-T oils had TECST de’ﬁA:BItEﬂl ess than half the
mat hemat i cal aver age TEOSIDYesiAResults100% F- T at the

Same treat Tepel. The effect Is nore pronounced at the
| ower treat rptes errpl Oye%dﬂdUkSBI’[l’f@bﬂ]Q&esm’]%I cant

Savigs WHenm psing the base $rtock of the

i nvention. Exarrpl e 2 b%S] The pr oce)dgge of Exan‘pl e;l
—was—otH-owed—but r\upau\ B-was—tsed—The—arfount

BEARER, TEcsT] Tolkimalne 7 gusDRSIEIES 12 Bl ms

doon
CTTh

10%%}3%1‘1465 achi eved bxiSF,]he i nve=nt| on 3’alrf subst anti al 594

100% F-T 12.4 29.0 30.9

1:1 PAO/F-T 42 20.3 35.1

[046] As can be seen, the benefits achieved by the invention are substantial at

all three treat rates.

Example 3
[047] The procedure of Example 1 was followed, but Adpack C was used.

The amount of adpack used and best results achieved are given in Table 3.



all three treat rates. Exanple 3 [047] The procedure
of Exanple 1 was followed, but Adpack C was used. The
w@rwane7sed§ adpack used and best results achi evRCI/HR08/004356
given in Table 3. TABLE 3 TEOCST Test Results *Average
of three tests [048] As can. pge.seen, two of the three
treat |evels produced significant results using a 1:1
PAQ F-T bl ended base oil.CLAIMS: 1. A lubricating oil

conposi tion conprising a m nount of a base oil of
| ubricating viscosity,_and ]? ective anmount of at

| east _one lubricant adtiT dgst Resylts hase oi |

conprising a blend of a Goup Il base oil derived

froma synthesis gas, and Adpadu@ TreabRate. Wi. %her ei n

the ratio of the Goup IIl tgQg Goup IV base pils is
such that the|lubridd@2ng conpositinhssexhibits an 5.1

oXidatron-stabiTity determngd by a neasure [of high
Bh&ARkat ure depoghésosifiaig i S || eSpepban M@l f [t he Deposit, mg

methematical—surmmrof  the oxiagqtive staoi {1 y determ ned

16(52,/0 Ie/géh of the uan gpyded Grcup III7 gmd Goup 1V bagg

eant n—+ kb o

i

D
ly

UI I O CUTTU O.I III IU l. IIC OGIIC G.III. I U}\I UO.III. I LA

0 e B oy 2, e comjesytion o Sy

ali?)

by the TEOST Test MH T-4 (AS']M D7097 3 Thie
lécfn‘bQé]l:'tI on of Ol ain#® whereiln the 4; unt of 30.7

* Avenagg iofdlmteeitests n t he range of about 0.02 to 5 wt. %
based on the total weight of the conposition.

[048] As can be seen, two of the three treat levels produced significant results
using a 1:1 PAO/F-T blended base oil.




4. The conposition of Caim3 wherein the anti oxi dant
is selected from phenolic antioxidants, amnic
wa@piosaxisdant s and mi xtures thereof. 5. The conPOBEUS$10081004356
of Cdaim4 including one or nore additives sel ected
from di spersants, detergentsjsantiwear agents, VI
i nprovers, pour point depressants, defoamants, seal
swell control agents, friction nodifiers and rust
Ctr%gﬁvg tors. 6. The conposition of Claim4 including
"nmore VI inprovers that provide the conposition
Wth nmulti-viscosity grade .7. A lubricating oil
conmposition conprising: (1) a major anmount of a blend

of abow lubiticating @ile@npositiohodiprising a ridjor Amduint of a base oil
| ubricating base oil derived froma syngas and (b) a
ofldubuisating vissesivy land ancffertive ammmtediat depsbone hahticany e

B agE: 8 gL pn%ﬁ%bl%ﬁﬁ&%?aé i 1 bhac G Seeigd from
%tﬂeﬁggggfé#u‘ftf CorpP 10 oo s RRER R AR R Sy 1 1o

(ﬁﬁﬁr\/ basé oﬂ’é‘hsTs&h(tﬁ&TMeQﬁQﬂatmﬁ coﬁb@sﬁfbﬁ@éﬂﬂh‘t@ﬁh Qﬁudatlon
Adaim7 wherein at | east one antioxidant is a phenolic
stabiliayrdaiecmamtd by adaeasur® of lifgh teopeoature dcpcmits(rham 1mlé’ss than
e.contains a m xtu

hafhthcomathgRatical sum eha oy %}V@rﬁdahﬂl%d@equd foriagh of the

u&él{en&é&@ﬁ&?pﬁ%{i gggp (%O%WE% 1gsa$(?rﬁ%g1&% O é %/nt*ijgxﬁant n

the QERIe &rhH@ntas i in the blend.

2. The composition of Claim 1 wherein the exhibited oxidative stability

is measured by the TEOST Test MH T-4 (ASTM D7097).

3. The composition of Claim 2 wherein the amount of antioxidant is in the

range of about 0.02 to 5 wt.% based on the total weight of the composition.

4. The composition of Claim 3 wherein the antioxidant is selected from

phenolic antioxidants, aminic antioxidants and mixtures thereof.

5. The composition of Claim 4 including one or more additives selected
from dispersants, detergents, antiwear agents, VI improvers, pour point
depressants, defoamants, seal swell control agents, friction modifiers and rust

inhibitors.

6. The composition of Claim 4 including one or more VI improvers that

provide the composition with multi-viscosity grade .



base oil and at |east one |ubricant anti oxidant

wherein the ratio of the Goup IIl to Goup IV base
w@R0i0si1z7ssuch that the [ubricating conposition BXIURIDE004356

an oxidation stability determ ned by a nmeasure of high

tenperature deposits that isjdess than half the

mat hemati cal sum of the oxidative stability determ ned

for each of the unblended Goup Il and Goup IV oils
icgn:‘ﬂlefIkgllrﬁg—li’%a?ﬁlgsc?i%or%rf)tolsﬁlxdndgo%pr'i?mtg:h € same anount as

(1) a major amount of a blend of about equal volume amounts of (a) a
Group III lubricating base oil derived from a syngas and (b) a Group IV base oil;

and

(2) alubricating oil additive package containing at least one
antioxidant, said package being present in an amount sufficient whereby said
composition has high temperature deposits in the range of about 5 to about 20
when determined by the TEOST Test MH T-4 (ASTM D7097).

8. The composition of Claim 7 wherein at least one antioxidant is a

phenolic or aminic antioxidant.

9. The composition of Claim 7 wherein the additive package contains a

mixture of antioxidants.

10. Use of a blend of a Group III base oil prepared from a synthesis gas
and a Group IV base oil as the base oil in a lubricating composition comprising a
base oil and at least one lubricant antioxidant wherein the ratio of the Group III
to Group IV base oil is such that the lubricating composition exhibits an
oxidation stability determined by a measure of high temperature deposits that is
less than half the mathematical sum of the oxidative stability determined for
each of the unblended Group III and Group IV oils containing the same

antioxidant in the same amount as in the blend.



