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TI TLE LUBRI CATING O L COWPCSI TI ON The present

invention relates to a lubricating oil conposition, in
woandeiosud3ar to a |ubricating oil conposition WRCTEPR®S/056667

suitable for lubricating internal_ conbustion engines

and which has inproved friction reduction and fuel

econony. Increasingly severe autonobile regulations in

respect of enkee} ONEyRNL{Als Qi HfeY [@18yP! aci ng

i ncreasi ng de s and

lubricant fornulators to provide effective solutions

to iTHT dveededl getrigmen gutliatiest e lauBnibtodntag itrfy auigh

& S.e. i f t oc - vel Lo

T o o & B SERIY £ Somgang o

withadl |iengerl b let i fore rleduci aeg: iaddiitribeeshawhicotbuartel cal smgines

QY [ Ci ] ifi.ers) are jnpartant ri.cant

arg{])rrpon%?}tﬁsgél nllﬁrpg{})u‘}c.:gl)oggg]#lu% locnonrselﬁirlr%tpcllc?rg1 ant \ljfglrello goneny.
suc ht remick & 5 resl yarsee el ree adyt dardinl & neetdhe agriton Sriirc tde@pect of
odi fiers. can. be conveni ently divi,ded into twd .

“ta ‘J;elgéonrslr easr}d?‘t%ua%el IS %lloc Y SRR ANt ASIag gigmands

orrogh fh e¥rsyiansd reshl fesst (rarmganire) fudrcidson medinfulertsrs to

O gano- denum conpounds ar.e anongst the nost
D ot e ST 16 Lol TR Ao Sy B
or gagsimd ydicen unoinpoiyd s Higldde: nlydedeyrumi gh
di t hi ocar bamat es (NoDTC) , nolybdenum dit hi ophosphat es
Pq nce it he¥Y Sl A dentifSaliCa RGeS @
£ 1and i ydrdlenunral wohol pravdesy H3A98/26030,
WO A-99/31113, WO A-99/ 47629 and WOA- 99/ 66013
descri e ¥ ¥ =TS9 fsldiddeiiim Consdurids fdscudéown as

friction modifiers) are important lubricant components in
reducing fuel consumption and various such additives are
already known in the art.

Friction modifiers can be conveniently divided into two
categories, that is to say, metal-containing friction
modifiers and ashless (organic) friction modifiers.

Organo-molybdenum compounds are amongst the most common
metal-containing friction modifiers. Typical organo-
molybdenum compounds include molybdenum dithiocarbamates
(MoDTC), molybdenum dithiophosphates (MoDTP), molybdenum
amines, molybdenum alcoholates, and molybdenum alcohol-
amides. WO-A-98/26030, WO-A-99/31113, WO-A-99/47629 and WO-
A-99/66013 describe tri-nuclear molybdenum compounds for use

in lubricating ocil compositions.
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in lubricating oil conpositions._ p _ However, the
trend towards | ow ash lubricating oil conpositions has

woeaswlobedési n an i ncreased drive to achi eve | owPETIERR0068/056667

and i nproved fuel econony using-ashl ess (organic)
friction nodifiers. Ashless (organic) friction

modi {1 e fYp:Calont oMb 28, 8348" S LRl hYpeid ia8dois
pol yhydric alcohols, fatty acid am des, am nes derived
f r oonicatstiyr igcisd$aand esrngarsioc 1di ehi ccarkasetedorive to

di thigphosnhal & Gomaunds,y @E%%re.di FRLQVEIEALS | Using
| ubri cant™ perfornmance characteristics have been
achiséMes ¢t hircouggim itdhe fusetaonsyweridiistrisc behavi our s of

parti cular_.conbi nations of. l.ubricant additives. .

00 A 007 S0977 1 QoD 5 b B RS F e oty BareraN
whiceimprs ssaieth ttedr shanfe fa tivgricfiidsanhd polgayeriin tuelbhols,
ec due to the use therein of tri-nucl_ear .

ol Baghai Fo TRICST GRECSH wreR Grr tdorGtre and
di thigeedrdanathes ca ERnA+E0411 35 ttii 9phoses atke cos@ othds .
succi nim de dispersants in Cq\%lin ti,on with | ybdenum
di al kyl ditHiSEarfaravedend Syi i“??ﬁﬁ&@él& PrréergRNCe

I et d 111 diiRsehfRgIReS:. dUEiBYeB56ALov i $6koses af

| ubricating oil conposition which is said tq have a

sy refrgy Pet PR VGRS Pd @Rt RS g ERTHILS SRt O
CONRI% &t aaEyiRRlyybdenum di t hi ocar banat e whi ch

| eads t%ou_r}f_x 9e/05t0%d7l7y "y _ , ,
iscloses a lubricating oil
composition which is said to have a significant increase
in fuel economy due to the use therein of tri-nuclear
molybdenum compounds in conjunction with oil soluble
dithiocarbamates.

EP-A-1041135 discloses the use of succinimide
dispersants in conjunction with molybdenum
dialkyldithiocarbamates to give improved friction
reduction in diesel engines.

US-B1-6562765 discloses a lubricating oil
composition which is said to have a synergy between an
oxymolybdenum nitrogen dispersant complex and an
oxymolybdenum dithiocarbamate which leads to unexpectedly
low friction coefficients.

EP-A-1367116, EP-A-0799883, EP-A-07474¢64,
US-A-3933659 and EP-A-335701 disclose lubricating oil
compositions comprising various combinations of ashless
friction modifiers.

WO-A-92/02602 describes lubricating oil compositions
for internal combustion engines which comprise a blend of
ashless friction modifiers which are said to have a

synergistic effect on fuel economy.
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low friction coefficients. EP-A-1367116, EP-A-0799883,
EP- A-0747464 , US- A-3933659 and EP- A-335701 di scl ose

wouehieiosat3b ng oi | comnpositions conpri si ng vari OBET/EP2005/056667

conbi nati ons of ashless frictign nodifiers.
WO A- 92/ 02602 descri bes |ubricating oil conpositions

for int a [ gl nes~Whi i se a blend
of ashlgég %}%gngzgﬁggfg?eég aﬁrghgg/gggg?dlgoahave a
sy memipistaitd oef fogct(agn ahuemieedaonygeTheibkénd dbsdifdsed

in VV}A*%%{%?6%%a@%i% cogbin%thpg of g%% an
amPREPaT e S8 FEESH "FodiPFi &F Préfar&acBy "F&hcPMfigCEnBore
or prdrandcieds anid Hbonanok strerre apabyani fes candn( bpdafier
ester/alcgg%%zfriction nodi fi er prepar actin

c

: p .ed b re
on¥ FPTbTe Ci G WIEH GRE 6F AGPE [oliyo) §ch one Of more
USpA 15286394 di scloses a friction-reducing |ubricating
oi | conpagsiti .met hod for reducing the fue
consunpEroR-BE S S CeRAP e s BuSE S G BT RACCTHE
| ubripgatdatd nej lo igorRagidsiien oti seldosedethereifdr reducing the

conprises a major anpunt of an oil having,lubricating
Vi 't%PW%ﬂ?H%Hﬂnn@ﬁ &Podmeshad FrReYS ACRD §FEY g,

pol ar ang SuntAGe8Ghigvei9r gaRbes¢erBaURY seebgehedherein
froma long |ist of conpounds I ncluding nono- and

hi geErrdsiesr @ dR I8 pacsinan@faleinplkatli &agingedubricating

d vo : te.: irde f( iy €4 am

kel I oBLEN Buged, ApbaRlenll 2tk apbasbionace,
cumdir sindatsegifeseniadt iveg@rgang of ciogpiognd selected from a

long list of compounds including mono- and higher esters
of polyols and aliphatic amides. Glycerol monooleate and
oleamide (i.e. cleylamide) are mentioned as examples of
such compounds.

However, current strategies with regard to friction
reduction for fuel economy oils are not sufficient to
meet ever increasing fuel economy targets set by Original
Equipment Manufacturers (OEMs).

For example, molybdenum friction modifiers typically
outperform ashless friction modifiers in the boundary
regime and there is a challenge to approach similar
levels of friction modification using solely ashless
friction modifiers.

Thus, given the increasing fuel economy demands
placed on engines, there remains a need to further
improve the friction reduction and fuel economy of
internal combustion engines utilising low ash lubricating
0il compositions.

It is therefore desirable to further improve on the
performance of known ashless friction modifiers and known

combinations of ashless friction modifiers, in particular
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reduction for fuel econony oils are not sufficient to
nmeet ever increasing fuel econony targets set by

warbgioaadsc EqQui prent Manuf acturers (OEMs) . For PeXarplos/056667

nmol ybdenum friction nodifiers_gypically outperform
ashl ess friction nodifiers in the boundary regi ne and

there A h reach,.simlar. levels of
e roheReR PhROE L0, 2R 0260 SLELLROULEHS) BePlpemance
nodiff ipelyolTkess ergifvénttibe modiéasrngshudl aecqghngnygrol

denmands .pl.aced,on engines, there remains a.ne to
CoTeRep RAREo TR, Bae B BRk R b T o oEa Lo Efe' St
econony Takrienhesnabwcbabustuoprepghyes Bbuhbsingthewpresent
ash lubri.catin il c% ositions. It .is therefore.
GodPEBIt o o QRERAFeNBPode Lo oFRESpELPBr RARES 1LY 2
knewhoashltess bffi elshaeseodirficeisnanddkiowRs which has good
conbi nat.i ons of ashless friction nodifiers, in

partiChian ACG Ui CheP Prpve S6ANPRY - o
frictionctegddehagypether pracenef ipokyek ogspebvigkst hon

nodi fiers such as glycerol nonool eate that have been
corbAliFatsed o lt ROTRPE 1 LTREr ECRR 1R6NIbEERS ©il, glycerol
surphissihaghy Heundrien otheopEeseRt ihBVeRLbeinds.

| ubricating oil conposition conprising a conbination

of ashl éssvwidilcPRoarpbefiaesd Wit henpdodonoiodiciede has

redyget Fggs%@ef g@kusggggwtmwiwlsﬁ the peset (1) and

i nvention provides a ricating oil corposition
corfgdi)siingilbasedobelogl ycerol nonool eate and one or

nore nitrile conpounds.
CHj3 (CHz) 7CH=CH (CH;) 7C (O) OCH,CH (OH) CH,OH (I)

CH3 (CHy) 7CH=CH (CH;) 7C (O) OCH (CH,0H) » (IT)

The glycerol monooleate used in the lubricating oil
composition of the present invention may be conveniently
present as compound having structure (I), compound having
structure (II) or mixtures thereof.

In a preferred embodiment of the present invention,
glycerol monooleate is present in an amount in the range
of from 0.05 to 5.0 wt. %, more preferably in the range of
from 0.5 to 3.0 wt. % and most preferably in the range of
from 0.7 to 1.5 wt. %, based on the total weight of the
lubricating oil composition.

Preferred nitrile compounds that may be conveniently
employed in the present invention are saturated and
unsaturated hydrocarbon compounds containing one or more
cyano (-C=N) groups, which compounds preferably do not
comprise any additional functional group substituents.

Particularly preferred nitrile compounds that may be

conveniently employed in the present invention are
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It will be appreciated that glycerol nonool eate has
two possible structures, that is to say structures (1)

wanoeoidsei ndi cat ed bel ow. CH3 (CH2) 7CH=CH ( CHRYLT/EP2005/056667

(0) OCH2CH (COH ) CH2CH (1) CH3 (E€H2) 7CH=CH (CH2) 7C

(OCOCH (CGH0H) 2 (I1) The glycerol npnooleate used in

the_lub ating.oil _co S Q of the_present
ngeﬁploﬁ%nay gengg egggnfﬁ§ §r8£eH °a uE%ﬁ%%uﬁalphatlc

haviingigtsucture (1), conpound havi ng structure (rn)

or m xt her eof a preferred enbodi nent o

oy esent NEEesht: bribgyda BPE EoROBr Satar Tt pragant T 24

ancaﬁmun]t ah:@gtlbhemb&ﬁ%@r@fﬁeﬁfébﬂr}yo%f95mt 005t0 szvtz c%(rrbon atoms,

nore prefera e _range o rom0.5 to %

an&nﬁ0?956r8F§¥§EP§ VnfERB ignﬁe 88 FPBHPB ?t?ﬁslaéemt
%kef@§§@@ on the total weight of the lubricating oi

conp05|t|on Preferred nitrile conpounds that may be
convenlgﬁFF9céﬁﬁFéyeBr?ﬁefﬁ%dpPéEEHte|HQ@H?PBﬁSaﬁée

satukat-gd cand runsatunakedqhydnhegar BONpEAEPEUAYSriles having
contai ning one or nore cyano (-C=N) groups, which

cofpetinds ter efeFasbyndatABE  cBABEI BECARYARAYI LFORall0 to 22
fU@%EF%%aEt%&QUPaﬁﬂbﬁbbEUBQE§eraB§§th@ut@rhﬁ 95§E§ﬁr§goms

nitrile conpounds that may be conveniently enployed in
the pr eEsanpilagenti oAtaiébr anvhednds FhﬁéaWQYSbﬁurated

%%% H%%Eﬁg Rlsle héh'gh@'bgbﬁé  NuERiEL 8nconpeynds
pre era 'y havi ng rom car on atons, nore
pr ebepality fltem 201ito n22ré¢aebenodeydsitandenpdecanenitrile,

preferabhy froam1q,te L84CaL000 8L0RL .

Preferred nitrile compounds that may be conveniently
used in the present invention include that available
under the trade designation “ARNEEL 12” (also known under
the trade designation “ARNEEL C”) (coconut fatty acid
nitrile, a mixture of C10, Cl2, Cl4 and Cl6 saturated
nitriles) from Akzo Nobel, that available under the trade
designation “ARNEEL O” (oleylnitrile) from Akzo Nobel and
those available under the trade designations “ARNEEL 10D”
(decanenitrile), “ARNEEL T” (tallow nitriles) and “ARNEEL
M” (C1g-22 nitriles) from Akzo Nobel.

In a preferred embodiment of the present invention,
the one or more nitrile compounds are present in an amount
in the range of from 0.1 to 1.0 wt. %, more preferably in
the range of from 0.2 to 0.8 wt. % and most preferably in
the range of from 0.3 to 0.6 wt. %, based on the total
weight of the lubricating oil composition.

In a preferred embodiment, the lubricating oil
composition of the present invention may comprise one or
more additional polyhydric alcohol esters each present in

an additive amount in the range of from 0.1 to 1.0 wt. %,
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preferred. Particularly preferred nitrile conpounds
are saturated or unsaturated linear aliphatic nitriles

woaviengi436o0m 8 to 2 4 carbon atonms, nore pref erabiEp2005/056667

from10 to 22 carbon atons, ang-nost preferably 10 to
18 carbon atonms. Exanpl es of nitrile conpounds t hat
na be CONVE n|entI used i.n g nt. ventia
|n%?u%e cocg%ut acq}1 A %6 %ﬁNQ% ﬂfl
decampogsitibe, and tallom1n|trlles and m xtures

t hereo Preferred nitri 0 nds t.ha
conven%%ﬁ?lyn%s%d |%r?h%d%%%%%n i e¥&¥éﬁ1|ru%c?¥01 esters
thateapaefabébiywmkﬂhtdmeémadejdeﬁl@dﬂhmdne"ARNEEt iR2"the

(CBRBREL SFaftynati 8 19101 P e n MR ot GGy ! weiaht

Cléfaﬁﬂechbbﬁabétahgdomlttbhﬁ&é1fi@ﬁ1ﬁkzo Nobel , that
avai |l abl e under the trade de5|§nat| ARNEEL O'
(ol eyl RFtFi{e)PEr BRPARZ 52 Nobet %Bdl?h%%%da%%?l%ﬁl%ore

undekithentiagel grshgnat kossno ARMEELr 408 e each present in
(decanenitrile) , "ARNEEL T" (tallow nitriles) and

" ARNEELURE icef 189291 ki EPTPES) L HPBNPAKEe NobePent nigvention

pr?BeéheQmSHHQdQQEQEletBQﬁ Preseniti NVEREHL 082 il hesPBBs are
or nore nitrile Conpounds ar e present in an anpunt in

theonamger@ﬁ tpohrOalbase10dlnweomppnenpr sapher efapnyan

gggt ange R Ogggg1o 2to0.8w . %and nost
pre era I'n the range of from0.3 to 0.6 wt . % ,

based Bnefheredtaﬁdvﬁﬂ@ﬂﬂl(ﬁOkMRdeHﬂw&iﬂﬂhmé gdters include
ngtPQECekpl eg{gi§r§ﬁgl%ﬂp%ﬂgﬂﬁﬁkﬂA%H%leate, glycerol

I'cat
trloleate, neopentyl glycol esters such as neopentyl

glycol oleate, pentaerythritol esters such as
pentaerythritol oleate and trimethylolpropane (TMP) esters
such as trimethylolpropane oleate and trimethylolpropane
stearate.

The total amount of base o0il incorporated in the
lubricating oil composition of the present invention is
preferably present in an amount in the range of from 60
to 92 wt. %, more preferably in an amount in the range of
from 75 to 90 wt. % and most preferably in an amount in
the range of from 75 to 88 wt. %, with respect to the
total weight of the lubricating oil composition.

There are no particular limitations regarding the
base o0il used in the present invention, and various
conventional known mineral oils and synthetic oils may be
conveniently used.

The base o0il used in the present invention may
conveniently comprise mixtures of one or more mineral oils

and/or one or more synthetic oils.
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conposition of the present invention may conprise one
or nore additional polyhydric al cohol esters each

wonres@ai43bn an additive anount in the range of PECT@ERR@5/056667

.1tol1 .0w . %,based on the_total weight of the
Iubricating oi | conposition . Said one or nore

addi tign | yhydric ohol esters ar pr ef er abl
each p@egengglﬁ %% ad ?vefa untpetr?ﬁ% ?a%b%so?Xd
frenﬂ@eﬁtkoréaﬁedxor@@plbaSEdabedtMEneoahllmﬂrghhtbﬁg oil

the_l ubricati Qi. | tion. It will
apSFegBStéar?ﬁg%an sa ngggh%né? nor ™ 5ﬁﬁgt|ona
pobyhydfﬁniaVoabbtheeterSypeewﬁach pagseat funthde refined
| ubri atln conposi tion of a? pr Ssent i nvention

Yl

i n°&n Xﬁﬁaﬁ%D@FEéParpfﬂgﬁSieé EHeRi84i d esters

are conshgrtBEnie besa base e q@m%%@bsﬁagzh@hdbﬁamvz
an additive cogp%@ent Preferred additional polyhydric

ol (GRBPTRLLEr SOTAC RS Gt Het™ RIGHEeRli st eF¥CRyEREESOL 1S

gl M@@rgkogu@é&afﬁomgfé/@&g@cﬁgIﬁl&atl@l, n@l?@l@%@h}éls and low in
gl ycol esters such as neopentyl eate

pehf&eFYPRETE oRN@s? &R sU Hmﬁ§ﬂﬁ@ eﬂV@ﬁﬂPﬁ@FsoPéaWélCh

andot bl el Ryl ob prepane K MRy ea%:teerl%p%li‘%%n%s and VI and
trimethyl ol propane ol eate and trimethyl ol propane

st edigdeeionTheabblthly avtrumi cfedsasiaryi linpesdppoeat ed
in thePéHQEEEﬁEb”EaQ%'oE?Epﬂébé'HD RE L e P%gﬁgp%%ly >95)

invention is pre era present |n an anoun
raﬁgé afhﬁgbnpeortpogthESaQ@ bapeeoptef erabpyodncad from

g@ﬁskpc&gerﬁéﬂg§n E?Egggkzg,tgngoayé'ugggngognfﬁbricants
pre I'n

erabl’y i'n"an anou
in which VI and oxidation stability are important.

Fischer-Tropsch derived base o0ils may be conveniently
used as the base o0il in the lubricating oil composition
of the present invention, for example, the Fischer-
Tropsch derived base o0ils disclosed in EP-A-776959,
EP-A-668342, WO-A-97/21788, WO-00/15736, WO-00/14188,
WO0-00/14187, WO-00/14183, WO-00/14179, WO-00/08115,
W0-99/41332, EP-1029029, WO-01/18156 and WO-01/57166.

Synthetic processes enable molecules to be built from
simpler substances or to have their structures modified
to give the precise properties required.

Synthetic oils include hydrocarbon oils such as
olefin oligomers (PAOs), dibasic acids esters, polyol
esters, and dewaxed waxy raffinate. Synthetic
hydrocarbon base oils sold by the Royal Dutch/Shell Group
of Companies under the designation "XHVI" (trade mark)
may be conveniently used.

Preferably, the base o0il is constituted from mineral

oils and/or synthetic oils which contain more than 80% wt



10

15

20

25

30

the range of from75 to 88 w . %, with respect to
the total weight of the lubricating oil conposition.

wohetseas3e no particular |imtations regardi ngPCEPRBSSO56667

oil used in the present inventgon, and vari ous
conventional known mneral oils and synthetic oils may

be,gopyeni-gpLLy §89er ?ﬁybﬁ§§eofﬂaHS§g in the gfessg?ured

i nvention nmay co veni en rise mi xtures of “one
noaecnrdenaltolhéTMna2©67one or nore synthetic

oils er al n u e I m oi | and
solvew%gtgga 8£L§e£ %nggrké %g%fn%$§I d%rlcgtcontalns
oi Lesf thenpérﬁfﬁtnl%, papﬁehahly lassntM@m pataft. % of

fini ht he ther refined b
ny PSP RRRY SFrRG Shr EEE s SLrEREr S enllohEE Aprirent e
basecoirbsnbave AsmMVDsezs;tyswmdezeyj)AsgwngaaQVyor ASTM
40-38% and a | ow pour point. Such base oils are

Bdlé8d from feedstocks rich in napht henes and | ow in

wax coptentraplyar ehdsedsamsnty fQfek UDFisasd sSfilid is more
whi ch col our and col our stabllltggare i nportant, and V

| BfRanoRkPdatPéR BESBEFRPYY aPer®ef %%oﬁ%%rya$n%%¥%%ﬁ%%

Pagatbink agbasengirhsphaye, hi gher V I (generally >95)
and a high pour point. Said base oils are produced

fron1fe8a§f@éﬂelVrchhﬁnlb%¥h$¢¥h%9 @hH mae asklnemrtic

Iubrlcant h_ VI and.oxidatio b|| r o
|npor Flszﬁhg ?8gscﬁfdér|ve% gase SmF§&%€§:§§O Cr

comweelpméEyruseg a8 the basgeobf Fnomhe tobvdcawifng most
oi | _conposition of the present lnventiop, for example.

The total amount of phosphorus in the lubricating oil
composition of the present invention is preferably in the
range of from 0.04 to 0.1 wt. %, more preferably in the
range of from 0.04 to 0.09 wt. % and most preferably in
the range of from 0.045 to 0.09 wt. %, based on total
weight of the lubricating oil composition.

The lubricating oil composition of the present
invention preferably has a sulphated ash content of not
greater than 1.0 wt. %, more preferably not greater than
0.75 wt. % and most preferably not greater than 0.7 wt.
%, based on the total weight of the lubricating oil
composition.

The lubricating oil composition of the present
invention preferably has a sulphur content of not greater
than 1.2 wt. %, more preferably not greater than 0.8 wt.
% and most preferably not greater than 0.2 wt. %, based

on the total weight of the lubricating oil composition.
The lubricating oil composition of the present
invention may further comprise additional additives such

as anti-oxidants, anti-wear additives, detergents,
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Tropsch derived base oils disclosed in EP-A- 776959,
EP- A- 668342, WO A-97/21788, WO 00/15736, WD 00/ 14188,

wo@0614487, WO 00/ 14183, WO 00/ 14179, WO 00/ B8T/ER2005/056667

WO 99/ 41332, EP-1029029, WO 01418156 and WO 01/ 57166.
Synthetic processes enable nolecules to be built from

S| %ﬁér%@% anEesOf ot . NAY] el [ SELUGLYr €840y
nodi fied to give The precise propertll €S required;
Synmpedvers) | soungade Magrmecaands , oicks reachnasnblieitors,

ol i,goners_( PACs di basi ¢ -aci.ds esters, polyol. esters,
anagg%%%(%éi b, ?(ytsr at'td mate. Xntoﬁetsiegﬁhﬁgrr%%grlg%;lggse
oi hgesokd by the Royal Dutch/Shell G oup of Conpanies
under the,designatiqgn "XHVI" (trade mark) nma e.
ConverbBhi S URet Bt I CRYBAEa yi ipgd”Lnclude
cofpbktutelettodn fidiertale jdcupand/ amisyat Aatiexobhsts

whi ch contain npre than 80% wt of saturates, preferably
mofBA{ RBNP BN Wt 2Nt I fied according to ASTM

D2007. tht ai srépethed ieiened t hati t hathasedahkts are
contains less than 1.0 wt . %, preferably |l ess than

0. RrefentodBf ag ,ApPHR. dhltdia dtedcadleferBnfatl &8I phlir vt -

ang nﬁ@%@r%ge@%% b nth toh ARtMrP2622 + nASTMLB4284, tASTM . 3
D4927 or ASTM D3120. Pref er abl y, the viscosity index

of thadelf Vhi d¥i sandriecsthair FEravdive ipr ePepapBlptnefein the
t han, 420, rap us ed, acaprdi ng t @ ASIMB227Q. total weight
Pr e?récr]’ab?y, fﬁga?y%??%'ati ng oil 'has a kinematic o 09
vi s€osheylinridet inmgel bfcdmmaiziom .80 m2/s at 100 C,
Examples of aminic antioxidants which may be

conveniently used include alkylated diphenylamines,
phenyl-oa-naphthylamines, phenyl-B-naphthylamines and
alkylated a-naphthylamines.

Preferred aminic antioxidants include
dialkyldiphenylamines such as p,p'-dioctyl-diphenylamine,
p,p'~-di-a-methylbenzyl-diphenylamine and N-p-butylphenyl-
N-p'-octylphenylamine, monoalkyldiphenylamines such as
mono-t-butyldiphenylamine and mono-octyldiphenylamine,
bis(dialkylphenyl)amines such as di-(2,4-
diethylphenyl)amine and di(2-ethyl-4-nonylphenyl)amine,
alkylphenyl-l-naphthylamines such as octylphenyl-1-
naphthylamine and n-t-dodecylphenyl-l-naphthylamine, 1-
naphthylamine, arylnaphthylamines such as phenyl-1-
naphthylamine, phenyl-2-naphthylamine, N-hexylphenyl-2-
naphthylamine and N-octylphenyl-2-naphthylamine,
phenylenediamines such as N,N'-diisopropyl-p-
phenylenediamine and N,N'-diphenyl-p-phenylenediamine, and
phenothiazines such as phenothiazine and 3,7-

dioctylphenothiazine.
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nore preferably in the range of from3 to 70 m®/s,
nost preferably in the range of from4 to 50 m®/s.

woheostoetsb anount of phosphorus in the | ubri caPCnEPRI05/056667

conposition of the present inyention is preferably in
the range of from0.04 to 0.1 w . %, nore preferably

in the from.0 t, . " d
prefera €§?rn %C}]egnglalnnlgce%o SR gr%gg‘t gtdf%ntc g%g.gogﬂgv\? (g.
baseﬂibarbleatmhde/wtgm f@flliohie'rﬂgubtriadat degignhtions:

03| | ubri ng COPROSI t i, h "
pre %Iﬁ? %“\ile%%r%n gr ef&?e kI gkg gﬁl hat ggggé%;i £-57
ConéﬁntCDbanspe@tEBtﬁrCMQHDCélQ O.) &Md phreothiazine (ex.
preferably not recgt Sr than 0.75 wt. % and nost
prief ‘P%‘BY%// Iﬁ?ﬁa%'} ft'er than 0.7 wt . %, based on the

Itotb al V\Exghpl@él ¢ hepHayliieatintg osiiklaaespesi thonay Bhe
ubricating oi corrp05|t|on f the prese ntion

pr 6PRY &b} §1 Hrag %F%%Ilﬂ]ﬁﬂrud@o gﬁ Hsf‘ §r8§$¥f ERRATS of
1.2, wtpis, 1I@Kﬂbﬂﬁjﬁiﬁﬁﬂybé4@©%y@&%&@®behﬁ@ﬁe@er&h01c
% and nost preferably not greater than

bad@ddon? t heP e oY BPNSRG lght? G e 1 6b@ﬁ65ﬁ/#ﬁaeaPF Bre-

COFRPYi L5 Ofe t HE N 41 Cat i g iQit-re@Rmesichben of 4L3@methy1—
present I nvention nay fur't her conprise additiognal

ad@rtriesytplenal, at - darkSethoxiyrihearladdi ey Ll-4-
de smsg%@é*héperfaéﬂ&l Jf&&éﬂ@%&%&h@h@ vi 8caSLtYputyl-

ex |1 overs, pour pol nt epr essants, corrosion

| nhrblkmkshe@@maﬁmcﬁg & éhtts it ~$edly Lphgner , s@ap-di-t-

gg%@g%?g%{ é¥% |nc%L§ﬁ§IéP%J§yuﬁith§ﬁ qa¥tg9lphenol,
2,6-di-t- butyl—4—alkoxyphenols such as 2,6-di-t-butyl-4-
methoxyphenol and 2, 6-di-t-butyl-4-ethoxyphenol, 3,5-di-t-
butyl-4-hydroxybenzylmercaptooctylacetate, alkyl-3-(3,5-
di-t-butyl-4-hydroxyphenyl)propionates such as n-
octadecyl-3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate, n-
butyl-3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate and 2'-
ethylhexyl-3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate,
2,6-d-t-butyl-a-dimethylamino-p-cresol, 2,2'-methylene-
bis (4-alkyl-6-t-butylphenol) such as 2,2'-methylenebis (4-
methyl-6-t-butylphenol, and 2,2-methylenebis (4-ethyl-6-t-
butylphenol), bisphenols such as 4,4'-butylidenebis (3~
methyl-6-t-butylphenol, 4,4'-methylenebis(2,6-di-t-
butylphenol), 4,4'-bis(2,6-di-t-butylphenol), 2,2-(di-p-
hydroxyphenyl)propane, 2,2-bis(3,5-di-t-butyl-4-
hydroxyphenyl)propane, 4,4'-cyclohexylidenebis(2,6-t-
butylphenol), hexamethyleneglycol-bis[3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionate], triethyleneglycolbis{3-(3-t-
butyl-4-hydroxy-5-methylphenyl)propionate], 2,2'-thio-
[diethyl-3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate],
3,9-bis{1l,1-dimethyl-2-[3-(3-t-butyl-4-hydroxy-5-methyl-
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those selected fromthe group of am nic anti oxi dants
and/ or phenolic antioxidants. In a preferred

woenmdicmsnt , sai d anti oxi dants are present in RATARRMWSDS6667

in the range of from0.1 to 5@ wm . %, nore
preferably in an anount in the range of fromO0.3 to 3

ra%@%n¥& Rf%ﬁn?P%?)%yl Eﬁr%bué§lq8an amount of in the

ased on the total
MEtghta@ﬁaiﬁuxdlﬂmﬁ(ﬂﬂdﬂg@nmI 4cdriposiibboa (3 Exanpy es6cof -

P RSN b B dhpheroh A ad, Sonyr ULV r¥88Ecinol),
alfﬁfﬁ%mﬁﬁ@M@nﬁﬁﬂlQﬁemﬁtrd&u@a@bthyﬂanenes(anﬂ di-t-butyl-
al Kyl at e a- na | ami nes r

an T BYSHERTRDS AT Reaey ol ed EEiR (3gmpthyl-4-
ph§dﬂb@9¢yltmeﬂyﬂpﬂéﬁyﬂubuuanep 1,3,5-trimethyl-2,4, 6-

' -di - a- net hyl benzyl - hen | ami ne and N- -butyl henyl -
N BELE bRLYT St ted OISR a PHERVPARE . L Saehr 3 -
aSbﬂP@@’1h§&f&i§u3ﬁuﬂuﬂdﬂpﬂﬁﬁé% ) but rlc ac1d]glycol ester,

mono- oct yl di phenyl am ne, bis aIk am nes

su%h as, |-@Eﬁﬁerﬁ¥#1ﬂnﬁﬁﬂﬁ9ﬂYPh§ ﬁémﬁﬁﬁyél (2", 4"-di-t-
A- :gﬂgﬁy -
nggﬁeﬁylﬁggnap thylan1nes éuf%ta§u§¥3$FSﬁ°lyf??-2 °

naphsharahy@EO%me%rﬁ bﬂﬁﬂ&nﬂ 'pivervplylbengyht hyrarthglphenol,

ppthy) an o )
napﬁ? §|§n#ne eny qﬁggﬁghyl c%ﬂa@neéteg A%k g=t
N-hexylphengl - 2- am@mmm m:@na;hadlsates

oot Y\ BDEENL 0 B0 A s el g nefosucr

'-dehéaylepup@enyth&mﬁbkﬂnwmng'an@de designations:
“Irganox L-135"” (ex. Ciba Specialty Chemicals Co.),
“Yoshinox SS” (ex. Yoshitomi Seiyaku Co.), “Antage W-400”"
(ex. Kawaguchi Kagaku Co.), “Antage W-500” (ex. Kawaguchi
Kagaku Co.), “Antage W-300” (ex. Kawaguchi Kagaku Co.),
“Irganox L109” (ex. Ciba Speciality Chemicals Co.),
“Tominox 917” (ex. Yoshitomi Seiyaku Co.), “Irganox L115”
(ex. Ciba Speciality Chemicals Co.), “Sumilizer GA80” (ex.
Sumitomo Kagaku), “Antage RC” (ex. Kawaguchi Kagaku Co.),
“Irganox L101” (ex. Ciba Speciality Chemicals Co.),
“Yoshinox 930”7 (ex. Yoshitomi Seiyaku Co.).

The lubricating oil composition of the present
invention may comprise mixtures of one or more phenolic
antioxidants with one or more aminic antioxidants.

In a preferred embodiment, the lubricating oil
composition may comprise a single zinc dithiophosphate or
a combination of two or more zinc dithiophosphates as
anti-wear additives, the or each zinc dithiophosphate
being selected from zinc dialkyl-, diaryl- or alkylaryl-
dithiophosphates.
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phenot hi azi nes such as phenot hi azi ne and 3, 7-
di octyl phenot hi azine .Preferred am ni c anti oxi dants

wonaedeudetsb hose avail abl e under the foll ow ng tPad&P2005/056667

desi gnations: "Sonoflex OD 3L1fpex. Sei ko Kagaku Co.),
"Lrganox L-57" (ex. Ciba Specialty Chemcals Co.) and
phenot hi azi n a Ka es. of .
phenol i %%tﬁ%ép%ﬁﬁﬁos nay 6§”§8A§5ﬁ5§%¥F§Sﬁ§€% in the
ingtwdsn&ﬂmﬁp mmawmﬁMEhzéﬂ@dyemﬁpﬂeseﬁtéﬁ 57 biendrdgl
|net£¥ thyl) -4-hydroxy-benzenepropanoi c acid,
-YOBNEYR phehol , ~ 2-t- but yl - 4- met hyl phenol , 2-tbut yl -
5 nmet hyl phenol, 2 ,4-di-t-butyl phenol, 2 ,4-dinethyl-
b-t-butykﬁhe ol , 2-t-butyl-4-nmet hoxyphenol QR
3-t-butyl -4 t hoxyphenol , 2
, 5-di -t - buty dr eguiSnene, Zn2—6Scti—t P tyl- (1D
4- aIkyIpheno t ch as 2 , b-di-t-butyl pkenol,
2,6-di -t Batyl - nethylphenol and 2 OR®
. b-di -t-butyl - 45t hyl phenol , 2
,6-di-t-buty| 4- alkoxyphenols such as 2
, b-di -t-butyl -4- thoxyphenol and 2
, 6wdéreinuRyl ta- % hoxyphenoie Same dprtgiffprent and are

SR ey A S & coner

r oxy propl onat es such
nostadecykef8xralp By Brdin- B bgtyk Qah@@moay@m@ny¢)secondary
onate, n

proEkY bngPp4Cﬂggg¥£l ﬁeny?T prto 20 carbon gtoms,

roxyp opi onate and
etbyéhexybl@ ftam 5-do- 12buayb@ﬁ ayodmoxyphemyy)} group or an

R e I T S TN
2subﬁethmbenebbstéén1n§tﬁybm61ttbu29lpaeh@h aoms 2
2PN BIEPL (LBt BeLighe pupylphenol) b spherol s

Zinc dithiophosphate compounds in which RZ to RO are
all different from each other can be used alone or in
admixture with zinc dithiophosphate compounds in which R?
to R® are all the same.

Preferably, the or each zinc dithiophosphate used in
the present invention is a zinc dialkyl dithiophosphate.

Examples of suitable zinc dithiophosphates which are
commercially available include those available ex.
Lubrizol Corporation under the trade designations “Lz
1097” and “Lz 1395”7, those available ex. Chevron Oronite
under the trade designations “OLOA 267” and “OLOA 269R”,
and that available ex. Afton Chemical under the trade
designation “HITEC 7197”; zinc dithiophosphates such as
those available ex. Lubrizol Corporation under the trade
designations “Lz 677A”, “Lz 1095” and “Lz 1371”, that
available ex. Chevron Oronite under the trade designation
“OLOA 262”7 and that available ex. Afton Chemical under
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met hyl - 6-t - butyl phenol, 4,4" -nethyl enebis (2,
6-di -tbutyl phenol) , 4,4 '-bis (2, 6-di-t-butyl phenol)

WO 280626(436 - phydr oxyphenyl ) propane, 2 ,2-bis (BCT/EP2005/056667

5-di -t-butyl -4- hydroxyphenylL) 3propane, 4,4
-cyclohexylidenebis (2, 6-tbutyl phenol),

he aneth L en coI t Y 5 4-

hy %X&ﬁ(ﬁﬁjﬁg %ﬁﬁ%ﬁhtéﬁTéénléﬁ ;Ieﬁgglycéfbls [ 3-

(%?ﬂu{%ﬂ)hoépwgwcﬁa et hytl e rant9 1 Jorlol ot djuhrizol
-t hi o-

5- P ERObHEPn 4u%é%¥d§?%héﬂ??% %ﬁs%ﬁgﬁ%i%ﬂs,“%f,l37oﬂ and
e R P et
[ 5CB¢ Eﬁ@%%aﬂ%¥l%?%li9?hié&§§’26o P T O TAOXAsRITO
(gL e pharel) im0

- C
[nﬁfﬁyﬁgﬁelgve%glo@ %@ytg%€?§¥ffﬁ.?@Qﬁ%ﬁ%%h@i q@%rfgnge of

pr??bﬁn@t@]tﬂeih@n@t 13, 0 zBnérdscif 2opred Hiythade, based on
hy droxi 5-t-buty henyl) butane, 1,3, 5-tringthyl
[

4, Bote §e€3ht503|tbebh?9¥lqaﬁ§@go%&%e%%@??sb%h %ne

bis- [ByqBric ngiso£4altgyﬁ£9¥yé3anti = el ¥ | ph@yles may be
butyric acid] glycol ester, 2- (3

1, Sbndenuebuﬂy|uaeﬁyynoﬁyghbﬁyr}ﬁﬁﬁhgg ail composition of

(2} 9& Lhuty
Ilt t
H ox?p enyl) Ven hy? 6-t-butyl phenol and 2,6- bis

(2 '-hggpmﬁylS?eterganys Ehatnﬁﬁhyb%eWQ?ﬁ)ln the
t |
Co%”g hyLphe eggalla?gm?y% Eygx FGEHE %H§|g§9¥gglon

hsafes enol - acet
comdemaabesnePbefmpredsphengﬂaceaﬁﬁdé&tdﬁh@@atﬁcﬁudéor

t hos vai | abl.e_under . the follow ng trade
de§PZﬁ§PPSﬁ§ de FF&%%S%EL 135" (ex. Ciba Specialty

Cheni cabseer), asYoshehorr§sShi¢eandYoshigenicSeayaksalts

AH%& "Agkggﬁseggoougg%erge %QQHSH'cgﬁQQEBuEQ {o the
sulphated ash content of a lubricating oil composition,
in a preferred embodiment of the present invention, the
amounts of such additives are minimised.

Furthermore, in order to maintain a low sulphur
level, salicylate detergents are preferred.

Thus, in a preferred embodiment, the lubricating oil
composition of the present invention may comprise one oOr
more salicylate detergents.

In order to maintain the total sulphated ash content
of the lubricating oil composition of the present
invention at a level of preferably not greater than 1.0
wt. %, more preferably at a level of not greater than
0.75 wt. % and most preferably at a level of not greater
than 0.7 wt. %, based on the total weight of the
lubricating oil composition, said detergents are

preferably used in amounts in the range of 0.05 to 12.5
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Kagaku Co.), "Antage W300" (ex. Kawaguchi Kagaku
Co.), "lrganox L109" (ex. C ba Speciality Chem cals

wQaa006/0614B6m nox 917" (ex. Yoshitom Sei yaku CoPLT/EP2005/056667

“lIrganox L115" (ex. Ciba Spechality Chemcals Co.),
"Sun1I|zer GA80" (ex. Sum tono Kagaku), "Amtage RC

h "
SpUEt a1 10 Che o S 5229 oty me G e 2 Host

qumf@mbsﬁlyrakmh@orangérr@flﬁmﬂmcamngaoﬁJO wt %, based
osition of the es venti o nprise

R oret EFe Sl evoro b e ik VPR LT Y (S R greon
oLbngreF@ﬁtmeﬁm@féLOXtdﬂ@tﬁreﬁémfe¢wmﬁ&ﬂrsnhd detergents,
enbodi nent, the lubricatjin il conpositio .
COMPATRENIERT hgl N3T s di BRI bRHORHA 2° griper) value in
cophénabhgs of fﬁ@moxon@@e5@®n@gdm@m/@phmﬁp@a@ﬁéfémably in
anti-wear additives,_the or_each Zln? |tg|o 0%9 %
bethg sereeted fFom 3¢ nEodg?;\‘PHS‘/‘F KO Arst <$) referably
al KM' @B%' gdht§i ophospbat s +&i BEo %@mm@s%t@a§uﬁed by
well known additive in the art and nay be conveniently

reﬁﬁ@séﬁ?éd by general formula I1; ) S wherein Rto R

may be &he §§H§19£tgh5f8[9”&0@?@5?&? o RACHE A IpE | PBEYent
al kyl group containing from1l car bon atons

preﬂ@eabnynfm@nwadﬂ@tlgn@hiboﬁO@t@h% ap pohtee ydispersant
al&%hcggﬁgppgg?ggﬁﬂigg%& Q%& IQ 20 SR5B0P ALOPRe range of

prefera rom on atons, an aryl group or
anfaomlSgtou@SSubst%tubeaedn@h éheatﬁyalgw%uﬁhts@fdthe

alEXErlcatlng 0il composition.

Examples of ash-free dispersants which may be used
include the polyalkenyl succinimides and polyalkenyl
succininic acid esters disclosed in Japanese Patent Nos.
1367796, 1667140, 1302811 and 1743435. Preferred
dispersants include borated succinimides.

Examples of viscosity index improvers which may
conveniently used in the lubricating oil composition of
the present invention include the styrene-butadiene
copolymers, styrene-isoprene stellate copolymers and the
polymethacrylate copolymer and ethylene-propylene
copolymers. Such viscosity index improvers may be
conveniently employed in an amount in the range of from 1
to 20 wt. %, based on the total weight of the lubricating
oil composition.

Polymethacrylates may be conveniently employed in
the lubricating oil compositions of the present invention
as effective pour point depressants.

Furthermore, compounds such as alkenyl succinic acid
or ester moieties thereof, benzotriazole-based compounds

and thiodiazole-based compounds may be conveniently used



substituent containing from1l to 20 carbon atons

preferably 3 to 18 carbon atons. Zinc dithiophosphate
woanpménds in which Rto R are all different frompeambso56667

other can be used alone or injgdnm xture with zinc

dhthiophosphage conpounds in which R2 to R5 are al

the sanme.. Pre erab he or each z |th|o hos hat e

usEl FF tHEP et emtlBR°Hs ™t nz?%cEl |a?ﬁ i

dliﬁwénﬁmmﬂﬂuﬁetoﬂbdynMneanmﬁbSMDtable zi nc

dltthphO hates which are.co ava

i ncl ude-PPRRRE zﬁqqgﬂa§ @?lnggEFQBFSCo g?Yon under

theoty lékéﬂéﬂéﬂddﬂﬁpoﬂyéleﬁﬁteanda§LEe1895ven1®msby used
avai | abl e ex. Chevron ggonlte under t

oot goat | B O BT STOEHIACPEOR: ThE EAZE

avah i &bt eo8Xas Ald ik iGintender the trade
designation "H TEC 7197"; zinc dithi ophosphates, such

as t hosecmR@M&Dh|E s HL%H@z&OD@@P&SPEWoHSEﬁdéP the
:Lgtgsgggﬁ;gg@%ppsconkgosGﬂ% ofLz2n2095csand 1hzecdBYdn, as

e ex. Chevron Oronite under the trade

deseghaf fonor ean mﬂpaérildﬂtlﬁéty agarrgbiacékdear £ 8k
;g? U”Qﬁ&r&&ﬁ ade designatd arondk TEC. 44695, and
Z|nc ates such as those avail abl e ex.

Lubrlz@herupolaatbnguﬁﬂbrC®MBO¥¥@H@n@e@fg%%?|@h%seQE

1370" "L 373" X
C)éﬂy?e un eﬁa§h§§t?§ggeé2§$5% Lé@%%i%wP%CQ&M{Qﬂng
Iu@nycakbmgmonbomeapeslbnenoacmgrdlngtroleh@O@P@Séﬁﬁ and,

0 APEOTR0THE O BF BURS Areh SptbsIar T ased Gt
esters and/or further additives that are usually present
in lubricating oil compositions, for example as herein
before described, with a mineral and/or synthetic base
oil.

In another embodiment of the present invention,
there is provided a method of lubricating an internal
combustion engine comprising applying a lubricating oil
composition as hereinbefore described thereto.

The present invention further provides the use of a
combination of glycerol monooleate, one or more nitrile
compounds and, optionally, one or more additional
polyhydric alcohol esters in a lubricating oil composition
in order to improve fuel economy and/or friction
reduction.

In one embodiment of the present invention, the
lubricating oil composition may further comprise one or
more thickening agents in order to form a dgrease

composition.



total weight of the lubricating oil conposition.

Addi tional or alternative anti-wear additives may be
woamsdaiaent |y used in the lubricating oil conp®eTEPRIVNS/056667

of the present invention. Typhegal detergents that may

be used in the lubricating oil conposition of the

pr esent ention include. ane oragoge sa
e

I nv Li,cylate .
and/ or %ﬁébﬁﬁ%f%ﬁﬁﬂ%ﬁm%ﬂﬁﬁﬁ%gﬁgtg Srﬁaﬁ s¥nkﬁﬁéﬁ%??

ask hedal o brigant ingnd dazarsgamidc jbaséssabtishwhi lchl argoints
used . as detergents can contribute to the sul phated ash
i

COMentORT T UbH XAt i

nQQﬁthConposition, in a

pr ef er reli epdothqrenderafs thatphesede conephientlyhesed
anpun%s of . such additiv%iﬁ r.e nininhsed. Furt her nore

| NCBT URRS t b et it G | ROFr 8 ePOBat dy BT a
de&@%ﬁ@@ﬁ&safeHdWéﬁéXJEﬁhidT&%ﬁckbﬁiagpé@Eﬁtéeﬂay also
enbodi nent, the lubricating oil conpgsition of the. |

pr 83BFENT AVEHY i R FERY Tordsid £ twe 26F InSPaPEaPf cGRat B

det g5 96MAt Sa 1k OF @€rardd y@iinkai n the total sul phated
ash content of the lubricating oil conposition of the

pr esent SRhYePRE oPt JROEE | VSR DFL NG SO8PES| PepoPegPEsfeFably

thapede Qe Wy - 270 206 PrEf8IARIN @R o3 lre¥rl 2080n90 5 by
greater than 0.75 wt. % and nost preferably at a |evel

of wadyhyr cavee RraFERIL¥MIN Wie rgaged odnftre Potal 20 % by
wej gbty,of fhe b ubrigal ing of L, LRSI k@R, 188kdcat | i
de?g?g%gfsgag%&preferab y uséﬁﬁin annuntg In thgapéﬁanll
of cOmPSsibidR, 5w . %, nore preferably from1.0 to 9.0

0
Wt A’Egghggﬁtsoap thickened greases have been known for

many years. Typically, the lithium soap thickening agents
are derived from Cig-pq, preferably Cis_1g, saturated or
unsaturated fatty acids or derivatives thereocf. One
particular derivative is hydrogenated castor oil, which 1is
the glyceride of 12-hydroxystearic acid.

12-hydroxystearic acid is a particularly preferred
fatty acid.

Greases thickened with complex thickening agents are
well known. In addition to a fatty acid salt, they
incorporate into the thickener a complexing agent which is
commonly a low to medium molecular weight acid or dibasic
acid or one of its salts, such as benzoic acid or boric
acid or a lithium borate.

Urea compounds used as thickening agents in greases
include the urea group (-NHCONH-) in their molecular
structure. These compounds include mono-, di- or polyurea
compounds, depending upon the number of urea linkages.

The thickening agent preferably comprises a urea
compound, a simple lithium soap or a complex lithium soap.

A preferred urea compound is a polyurea compound.
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preferably in the range of from2.0 to 5.0 wt . %,
based on the total weight of the lubricating oi

woanasi43bon. Furthernore, it is preferred thaPCsaiPan0s/ 056667

detergents, independently, haye_a TBN (total base
nunber) ¥alug in the range of from 10 to 500 ny. KOH g,
nore prefera in the . ra e of fron130 .
ng. KOH a%%F?%éﬂ iﬁ ‘%?hb y i the réﬁvggt%ggrgﬁ$€% S
foi@@@h@ﬁ ﬁ&%%fﬁedmsImath@e@fbyubSGbSing Fheonstant
ubricat] ng. oJ osi t.ions _of .the t.inventjon
naye£ ﬂ%?Yoﬁﬁpr(5) i1 78 PRSI ged d|sggr%3§flﬁﬂlﬁﬁg
| sgpegber abhyrbstiixerthd nwriammuny onlt hempangeiof of the
fron15 to 15 wt. ., %, based on the ta ht of
| UBFRRSEF nt BRI L t9%6n O TEXETSI %El&lkeﬁéﬂ f ?@8“3
di sper sant scwbt&dnd@yw ben used griealande mlvenmbyialthemyl is
succi ni m des and pol yal kenyl succininic acid.es

di §EL bsefUF RN IR PRSI Ihe MONGSNE ¥849F46Y i@é‘?hEaCke‘j
130284 1-and M}éﬁf@éﬁu’?@@g&d di spersants include

borated succi ni m des | es of viscosity index
|nproveP§eﬁﬁF%ﬁlﬁayt%%n9%ﬁﬁ§%ﬁ Y adSEd tivn JcHat 1s,

?éh@@éh@9 Oélrf&ﬂ@%ﬁ%tddeﬂgnﬂIV%H@B@%?”EO&HVeBthﬁay, for

[ude t he’ styrene- but adi ene copol yners,
st ynehenteopi eAbUSE Ml @l eSRISDIYHIET Safd JoRets, which may

poLy EB@CH% ali & £opal YIEL g anmheat I engrRreRyhenecity

copo ners uch VISCOSIty i ndex inprovers may be
conwententby Bopkeyedtype amiamsaal Jeitife range of

from1 Ege é%entqﬁnvgﬁéféh‘ﬁktJE%éf¥H¥d‘%@ﬁywiwQEhFhe

| ubricatin
reference to the following Examples, which are not

intended to limit the scope of the present invention in
any way.
EXAMPLES

Formulations

Tables 1 and 2 indicate the formulations that were
tested.

The formulations in Tables 1 and 2 comprised
conventional detergents, dispersants, pour point
depressants, antioxidants, viscosity modifier and zinc
dithiophosphate additives, which were present as additive
packages in diluent oil.

The base oils used in said formulations were mixtures
of polyalphaolefin base oils (PAO-4 available from BP
Amoco under the trade designation “DURASYN 164” and PAO-5
available from Chevron Oronite under the trade
designation “SYNFLUID 5”) and ester base oil available
under the trade designation “PRIOLUBE 1976” from Unigema.
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oi | conposition. Polynethacrylates may be conveniently
enpl oyed in the lubricating oil conpositions of the

wonres@ai43bnvent i on as effective pour point depPesERA0S/056667

Furt hernore, conpounds such aggal kenyl succinic acid
or ester noieties thereof, benzotri azol e-based

conpoungds %ﬁ_useéﬁql %@oﬁegﬁéeghgenwggng§egawa§ethat

conveni en? [ubricati ng ol | conposli tion of
th£v¢nkabﬁn unﬂ&rﬂhhawuxﬁd@odBQQQOﬁtﬂﬂhubRA@IéSURF 71497

qlysi | oxanes, di net hyl
pofgcygﬁf exane an@'ﬁ%lyacrylates may be conveniently
used |nAt&mmmaﬁuuakﬂyrayamuabd@nm@sKUKenOBfcchen@teé@hty

i nvention_ as. def ent;s 0 b
cohvE |%ﬁﬁ¥§g?%e§3 Cﬂ%ﬁ@' tlﬁlgg?rﬁg%0|? Xgﬁ%%s d ghat
of wi Heaps Eb&hle iumdnt it a&asleabetsugnatlseat‘ARNEEL 12" from
atibility agents include, for exanple,
P NHPFY- avail abl e aromatic esters. The
| ubri cath®go D1 €DIPOEE th oS wis titeatpreseiltab Iweanidean the
na%Bbe conveniently preﬁared by adn1X|qg§9 erm

aiBafes 1enat ort ot RVAF P 1 ef Yot

opti onathy, dORen &1 1re afdid weralhpe! ﬁhﬁdﬂablal cehelr the
esters and/or further additives that are usu%g%%
npl e

presede AASLaBRFEali nHRBFFL coMpost EPBrskz¢ d¥e

as hereTHeb§£PI§wQ§§@f1ﬁéﬁtu§@d|We%e”th@%@|a@ﬁﬂ&@ble under
synthetic base oil. |n another enbodi ment of the

presentrpfeefersanathefe FBNBELVT detiram ek Fodieel -
lUbr'Cag'88mﬁ@réf5fﬁ§“ﬂvallable mixture of Cl6-22 nitriles

was used that was available under the trade designation
“ARNEEL M” from Akzo Nobel.

The ester additive used was trimethylol propane
monooleate available under the trade designation “ADEKA
FM-110"” from Asahi Denka Kogyo Co. Ltd.

All formulations described in Tables 1 and 2 were
SAE OW20 viscosity grade oils.

Said formulations were manufactured by blending
together the components therein in a single stage
blending procedure at a temperature of 70°C. Heating was
maintained for a minimum of 30 minutes to ensure thorough
mixing, whilst the solution was mixed using a paddle

stirrer.
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are derived fromGC o0-24 , preferably Ci5_i8,

saturated or unsaturated fatty acids or derivatives
wohereofd3c One particylar derivativg is hydrogeRarae2005/056667

castor oil, which isothe glyceride of

12- hydroxystearic acid. 12-hydroxystearic acid is a

particularly preferred fatty acid. G eases thickened
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Preferably, the constant velocity joint is, generally,
a plunging constant velocity joint but may, for

wonsdeaacse | ncl ude hi gh speed uni versal | oi nt sPCHMEP2(05/056667

may i nclude fixed or plungi ngotiypes of constant
velocity joints, or Hooke's type universal joint. The

Pr@sgnlrl DYEOL) O, Lt dESPiiippdrbel ow wi th reference to
not intended to

limit tH51st:mmamﬁasdﬁﬁmﬁn@§eWErﬁn¢emtued pntany walini-
NPLE Q%%%%£9ﬁ§ul buﬁﬂg%.$&g 1%'% E%eﬁpg

fornu?a%lons Wer e ornu atrons
Tabl es Thandr'2 Tesprvasedesamidrid oryaR . détewggmbs, E.

di spersants,,. pour poi nt. .depressgant anti oyidant s

i AR PR P L R o B s B RhaBAr BrDeg, test
V\:hFOh 'ﬁ\l&é gf@ébsalmncaw gﬂ:(ihetrit\i@lp?ﬁk&@ginlehldblrmeahts",

oi The se oils in sai or Lons.were

o REEPOETaE To AT pha i e ket So pRaA IR &
avatrhiabl egfy om B Aroranainder the trade designation
"DURASYN 164" and PAO-5 avail able from Chevro on
under thEIEFRER R GHRSTYT W@FﬁFE‘@laEu%C;} gﬁaﬂe?@@rmm—

bagesottoaviahtbhe whdey drie tadedesiigeat t8Afiguration.
"PRI CLUBE 197 6" from Uni gema. The gl ycerol nonool eate

that wasPtiskalhesPeddteravid @bl ldrder eh&etr Rgél bearing,
desbgngt h@nin RADIASURF, 714" JiromsgdeeameEh@iikCal folished

bearing steel disc, 46 mm in diameter and 6 mm thick.

The ball specimen was secured concentrically on a
motor driven shaft. The disc specimen was secured
concentrically on another motor driven shaft. The ball was
loaded against the disc to create a point contact area
with minimum spin and skew components. At the point of
contact, a slide to roll ratio of 100% was maintained by
adjusting the surface speed of the ball and disc.

The tests were run at a pressure of 1.25 GPa (load of
71N) or 0.82 GPa (load of 20N} with variable temperatures
and mean surface speeds as detailed in the results tables.

Results and Discussion

The formulations described in Tables 1 and 2 were
tested using the afore-mentioned test and the results
obtained thereon are detailed below:

Testing under Low Load Conditions

The formulations of Examples 1 to 5 and Comparative
Examples 1 to 5 were tested in the MTM test under low load
(0.82 GPa) conditions at a variety of temperature
conditions (45, 70, 105 and 125 °C) under a variety of
speeds (2000, 1000, 500, 100, 50 and 10 mm/s).

Friction coefficients were measured and are described

in the Tables below.



A commercially avail able m xture of coconut fatty acid

nitriles (predomnantly Cl2 nitrile) was used that was
waveaicliabize under the trade designati on " ARNEELPCR/EPRG0SNT6667

Akzo Nobel. The oleylnitril e_ysed was that avail abl e

under the trade de3|gnat|on " ARNEEL 0" fron1Akzo

i re those avallable under
t he traﬂ@edésrmukﬂuxnn "ARNEBIPTe flr emidkzocMpbebes Aglycerol

commerci al J i 1.abl m xture of .G b-22 nitril,es S
BT e s A Al T Wier ceREt PAdo CRET bhd: Tont che

" ARNEELb,lMlcﬁrﬁ@mﬂKZc@ngj‘mﬁﬂhveTfEe{aE@ﬂeB addbt dvendsedlow load
was trlneth | ol propane nonool eate avail abl e under the
t rade H%%?@%ation "ADEKA FM || O' from Asahi Denka
Kogyo Co. Ltd. Al fornulations described in Tables 1
and 2 were SAE OW20 viscosity grade oils. Said
formul ati ons were manufactured by bl endi ng toget her
the conponents therein in a single stage bl endi ng
procedure at a tenperature of 70 OC . Heating was

mai ntained for a mninumof 30 mnutes to ensure

t horough m xi ng, whilst the solution was m xed using a
paddl e stirrer .00 o |
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O OO TABLE 1 HU 10 o O 15 Conventional additive

package containing calciumsalicylate detergents
waavierng148BNs of O O 165 ng. KOH g and 280 ng. KOPCT/EP2005/056667

di spersant, pour point depressant, am nic and phenolic

O antioxidants, viscosity nodifier, zinc

di t hi ophosphate addi tives andTg h%egt oil.oool O

|oo TABLE 2 H U110 | I 5 Conv addi tive package

o o ate oot o R

[ SR ST g 81%5”?63} §°ﬁ‘afsbeF§§'ﬁ?-' o

poi rft® ti"é%’ésant , ot nf arfF p At i oxF8ants,

VISR Ty sp&edier, zinc di tﬁkQ@EQ@@r@Qfmgﬂﬁ/eS_ and

di | PRy JI( Msljll Traction Machine (MM Test Friction

neasurenents werle carried out on a Mni-
125 2000 0.0203 0.0486 0.0162 0.0450 0.0148
125 1000 0.0314 0.0808 0.0194 0.0792 0.0155
125 500 0.0590 0.1066 0.0305 0.1023 0.0196
125 100 0.1014 0.1282 0.0729 0.1252 0.0517
125 50 0.1067 0.1298 0.0868 0.1277 0.0660
125 10 0.1020 0.1316 0.0899 0.1301 0.0777
105 2000 0.0207 0.0283 0.0193 0.0276 0.0182
105 1000 0.0266 0.0538 0.0211 0.0507 0.0185
105 500 0.0428 0.0911 0.0280 0.0893 0.0205
105 100 0.0932 0.1245 0.0701 0.1209 0.0467
105 50 0.1047 0.1282 0.0868 0.1252 0.0620
105 10 0.1070 0.1310 0.0980 0.1284 0.0803
70 2000 0.0258 0.0266 0.0253 0.0265 0.0247
70 1000 0.0279 0.0333 0.0267 0.0327 0.0252
70 500 0.0329 0.0515 0.0285 0.0492 0.0258
70 100 0.0738 0.1083 0.0544 0.1047 0.0375
70 50 0.0933 0.1207 0.0723 0.1177 0.0506
70 10 0.1093 0.1303 0.0994 0.1270 0.0812
45 2000 0.0298 nm 0.0298 0.0297 0.0294
45 1000 0.0326 Nm 0.0323 0.0337 0.0314
45 500 0.0354 Nm 0.0341 0.0400 0.0328
45 100 0.0576 Nm 0.0452 0.0794 0.0366
45 50 0.0766 Nm 0.0594 0.1015 0.0432
45 10 0.1063 Nm 0.0929 0.1236 0.0738

nm = not measured.

Figure 1 represents graphically the results of Table 3

at 105 °C for Example 1 and Comparative Examples 2 to 4.
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Tracti on Machi ne manufactured by PCS instrunents. The
MIM Test was described by R. I . Taylor, E .

wolagwtoenm3s N . R . Horswill, D . M. Janes in P&I/EP2005/056667

screener test for the fuel econany potential of engine

| ubricants”, presented at the 13th Internationa

Col | oqui um on. Tr i r . _Frictj

coeffigFeh §ﬂ%%%%gﬁéggﬁpé§%%ﬁ%hxtﬁggélﬁ?-gTﬁggg%oEreat rate
Machi heb ust ny, tihee baddbigretdiosic'ofcgilicgupat moncoThete and

bal |, speci was -a polished steel all bearin 19. 05
o ey e B SRl BREsDERELIg, 4
beayhaggstet thdogt 4 nm ifiriditdoet epedfidcbenm vhsek-vis
The, bal | speci nmen was secur.ed concentri cal

ot R BPT VETE Shai At oot qISy Sudseren MABogtearaqor only

CORCEAt Té Cadd yaanbratotdiesd Mt aorghbirv@AvehakbmpThe Bakhd 4) .
was | oaded agai nst, the disc to _create . a poigt cont

t
area i ERLS hi i SHT rF i deew CORBEAaRt SCURFTERR for the

POERtmAf a€OBhACE £ Exfldide 1t aiddldonpatrizei0t LQ8HpLes 2-4,
mai nt ai ned by adjusting the surface speed of the bal

anBedpkeve The thltReaerie Yot coebfdsdGrEsSomesspEegphor
(I erd obrfdNtO8n G B SHf Adraad ofcad@N: W bl Yahpabheure

tenperatures and nmean surface speeds as detailed in
t heltbsuesrethbl essPardbulals 209 DildOGssP8R TREO, 50 and 10

forpulatigos descrddedy infables brandidnwere tested

using the afore-nentioned test and the results

obt ai ned. ther eon, af & defail gd bel awy;Testi RgpYBdes kPWetion
Load Conditions

reduction (i.e. lower friction coefficients) relative to
the mean friction coefficients measured for the
formulation of Comparative Example 1 and negative values
in Table 4 indicate worse friction reduction (i.e.
increased friction coefficients) relative to the mean
friction coefficients measured for the formulation of

Comparative Example 1 at various temperatures.

TABLE 4
MTM Test Comp. Ex. 1 Comp . Comp . Comp . Ex. 1
Conditions Ex. 2 Ex. 3 Ex. 4
Temp. (°C) Mean Mean Friction Reduction (%)
Friction
Coefficient
125 0.0701 - 75.8 + 27.6 - 69.7 + 42.6
105 0.0658 - 55.0 + 18.7 - 50.3 + 35.0
70 0.0605 - 29.3 + 12.9 - 25.6 + 26.0
45 0.0564 nm + 10.2 - 17.1 + 20.5

* Relative mean friction coefficients measured for the

formulation of Comparative Example 1.

nm = not measured.
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The formul ati ons of Exanples 1 to 5 and Conparative
Exanples 1 to 5 were tested in the MIMtest under |ow

woOaem/060t382 GPa) conditions at a variety of teRpPEERLOSB56667

condi tions (45, 70, 105 and 12%_0C ) under a variety

of speeds (2000, 1000, 500, 100, 50 and 10 mﬂs) .

Fricti oef fi |ets ver e measured nd are 4 cri bed

in th ?%I'%JgTegs CE) ovrg a or at| on %cl)r%lrl Si n §1on FOr the
c ofibrmat a oo cgﬁy&ar@lmﬂnmﬂde@bmmmdtmwemkemﬁhes 2 to 4,

t f,_ Ex
oFOUT BLE BRd i CIT'G W et SaoRdCCoRay BASRPERS for
t hehé of otihal 4 ohsn of £ Qumparaitiive Exanmplles 11btosgewadefth

| ow | oad condjtions . TABLE 3 e
e o 1L EBI A5 S BE 4B Do 2 185 Bt 250" Gohar
Spegdm Iéciiéﬁdcéﬁﬁﬁéﬁaﬁﬁﬁe(ﬂ%@ﬁbl@@”@sX0125aaaoeeﬁperatures

.0203 0 . 0486 0 .0162 0.0450 0 .0148 125 1000 0_. 0314
O °6808- 010@1@‘2@01%)57923 o sPrers t306 6%2H560 6. 10867 the

0 +0308401 302885 - &390 1i23 5100 O . 1014 0 .1282 O . 0729
0.1252 0 .0517 125 50 O .1067 O .1298 0 .0868 0.1277 O

. 0660 1355%@1&% @é&ﬁbé)lﬁuﬁg%ﬂ% SOQ%%lga%%olm ro@éd/friction
105 2000 0 . 0207 0283 0193 0.0276 0 .0182 105

1008dBCt §2B6 (- e%@%ﬂ@ @zficwmmfélcefeésmseéeel@e to

Oégé Qeaggéﬂl&l&g%@fﬁaﬁ%r&s %%%u%@@i 390 0ne0932 0
245 0 . 0701 0.1209 O .

formulatlon of Comparatlve Example 1 and negative values
in Table 5 indicate worse friction reduction (i.e.
increased friction coefficients) relative to the mean
friction coefficients measured for the formulation of

Comparative Example 1.

TABLE 5
MIM Test Comp. Ex. 1 Comp. Comp . Comp. Ex. 1
Conditions Ex. 2 Ex. 3 Ex. 4
Speed Mean Mean Friction Reduction (%)
(mm/s) Friction
Coefficient
2000 0.0242 - 59.7 + 7.2 - 39.3 + 11.2
1000 0.0296 - 93.0 + 16.0 - 65.9 + 23.6
500 0.0425 - 83.4 + 25.0 - 6l1.1 + 37.0
100 0.0815 - 36.0 + 25.2 - 33.2 + 46.1
50 0.0953 - 24.5 + 20.2 - 24.5 + 42.1
10 0.1062 - 23.6 | + 10.5 - 20.0 + 26.3

* Relative mean friction coefficients measured for the

formulation of Comparative Example 1.

It is apparent from Tables 3 to 5 that the glycerol
monooleate/nitrile combination of Example 1 shows

synergistic friction reduction under low load conditions.



105 50 0 .1047 0 .1282 0 .0868 0.1252 0 .0620 105 10 O

.1070 0 .1310 O .0980 0.1284 O .0803 70 2000 O .0258 O
woQaBR60136 0253 0. 0265 0 . 0247 70 1000 0 .0279 OCTEBIBDS056667

. 0267 0.0327 0 .0252 70 500 Q540329 0 .0515 0 .0285

0.0492 0 .0258 70 100 O .0738 0 .1093 0 .0544 0.1047 O

.8&75 70 50 0. .0933 0 ..1207 O .0723 0, 117% 0,.0506. 70

1 )O Fan L 1O £OHD ga C B.9L 48 O

H NPT, onblnatln AARC H

(OG- ) - ) MO /]
O = v, OO = VAVAW. O

. 0298 @l e H298 10 0292 Gnd)284e45 1000 0 . 0326 Nm O
0323 0.0337 0 .0314 45 500 0 . 0354 Nm O . 0341 0.0400
0 .0328T4E AQOMOla05EE N Gxa6452 Q. 0398 OhiOB66cHSr HSe

0 .0766 0 .0594 0.1015 Q..0432 45 .10.0 . 106 0
GBHE O DI TFPIE AL T 165 GREA PP gt a0q FLve

r epresent so frpphyroaldiv tdiednedukiss cef weabl ec3tatl 408 C
for Exanple 1 and Conparative EX les 2 to 4 It |
ApPAFRAESE 6 TaH1% T AR P o LAMPRFaLL VP ab&aBple 5
1.5k r Pow 1y cordinatdren of gl ycerol nonool eate and
nitrile of Exanple 1 surprisingly gives rise to a
synergistic reduction in friction coefficient
vis-a-vis simlar treat rates of only glycerol

nonool eate or only nitrile (as denonstrated by
Conparative Exanples 3 and 4). Table 4 details the
mean % friction reduction for the fornul ati ons of
Exanpl e 1 and Conparative Exanples 2-4, relative to
the nean friction coefficients neasured for the

formul ati on of Conparative Exanple 1 by tenperature
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with respect to speeds of 2000, 1000, 500, 100, 50 and
10 mm's under the tested |ow | oad conditions.
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foroqyl_atio f Eg)a e ] ng gﬁma a(i ‘re% 2

tlo H]is re g’?’ioge t '{@gelmaﬂ‘ 11 t g@f Jo%ﬁ'jsfl (o] 7e4 0.0239

nmeagpsed| f os0d hel fooromslsat|i onoeboConparatd vie (ErRs € b.0476

by speed|{wth respect to tenmperatures of 45, 70, 105

and 1235 pc 39 Exdhpi%d 01 |aldOéhpar &t 382 Bx d 00943

4 a'i@ste_rpefs@tweso.qfoes@, $05g8nd| 125094 floro. 0951 | 0.0997

Qonpar at if ve Exa 2 , Under the|tested |pow | oad

cond-i215i ons. 100si |Q/éQf>é1I Leé? pﬁBﬁ"aJI @ B83hdj t@15> | 0.0944

i o O &EaETO YWled TIP3 | 0.0195

cp P‘Pl ci 9nts?) brel ative tg phgirgrgan ?,I‘I C%I on

cpefifoisci enta®omeals Ur.€dB foor] ©hé206r pud a1l dh pf0.0265 0.0225

Comparat ifve 5@ npl & q1 d ne Ve (é T 5

i pdi e | wor fri%t 40%n eg g?%g (%f 278 rb(%b%e 0.0356
105 100 0.0928 0.0689 0.0538 0.0826 0.0887
105 50 0.1044 0.0858 0.0714 0.0962 0.1003
105 10 0.1004 0.0978 0.0894 0.0988 0.1012
70 2000 0.0274 0.0250 0.0252 0.0260 0.0254
70 1000 0.0308 0.0265 0.0261 0.0285 0.0267
70 500 0.0385 0.0282 0.0269 0.0339% 0.029¢
70 100 0.0774 0.0547 0.0412 0.0687 0.0665
70 50 0.0925 0.0730 0.0561 0.0865 0.0877
70 10 0.1083 0.1010 0.0866 0.1047 0.1045
45 2000 0.0298 0.0298 0.0299 0.0300 0.0298
45 1000 0.0329 0.0323 0.0321 0.0329% 0.0324
45 500 0.0373 0.0339 0.0334 0.0357 0.0342
45 100 0.0629 0.0458 0.0382 0.0563 0.0513
45 50 0.0768 0.0603 0.04062 0.0721 0.0705
45 10 0.1018 0.0940 0.0776 0.1014 0.1028

Table 7 details the mean %

friction reduction for the

formulations of Examples 2 to 5 and Comparative Example 5,

relative to the mean friction coefficients measured for

the formulation of Comparative Example 1 by temperature
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increased friction coefficients) relative to the mean
friction coefficients neasured for the fornul ati on of

waanpacatss ve Exanple 1 . TABLE 5 Rel ati ve nmeanPETIE@R06/056667

coefficients nmeasured for the2§ornulation of
Cbnparﬁtive Exanple 1. is apparent from Tables 3
that_ th ceral ogl.eat e ri co nat i o
of t& ?é“iq§%6%5F§§ﬁ§p%% ?P@ﬁfrﬁgpbbng§%duf?6 86 %ha 10
unaers |avdd wache oredittaconsly ﬂoﬁdrnuhdutmnssconpr|5|ng
conmbi nation of glycerol nonooleate, nitrile and ester
Tre forTm&iﬁimﬁuwaﬁheﬁxampﬁebZet6 Sndficehecomproged friction
ro ol eate, nitrile.and ad i-tiona
S oy i e B P per et bl L e v
COﬁ@@rm@meffudHMbﬁ(ﬁdﬁﬂﬁﬂdnmﬂt@fm@@ﬂpaeatfue Ehanple 5
under |OM/|Oad é{1d|t|o LE 6 y Tea np f
2 igits TP S Tdng o speggL LS vaTues
FriﬁtTQBlébEffddaéﬁﬁe(dﬂiék &Eﬁb&hthEeaﬁeelen 0208.0
.0159 0 .0151 0 .0195 0 .0167 125 1000 Q0 .0321 0 .0191
0 +Bapereed bkl o e s lspr S) I658815°. p3okhe mean
- 022401 09438 Hr + OALE L 23 B £3@10hE rBFAW10ti0889f
0 .0852 0 .0943 125 50 0 .1069 0 .0857 0 .0747 0 .0951
0 CoupFrapbve (FPMRER4 @t 0886 °0'S. 68TRPaLtos25-0 . 0944
105 2000 0 .0221 0 .0189 O .O%%%L% 70213 0 .0195

MTM Test Comp . Comp. Ex. 2 | Ex. 3 | Ex. 4 | Ex. 5
Conditions Ex. 1 Ex. 5
Temp. (°C) Mean Mean Friction Reduction (%)
Friction
Coeff.
125 0.0701 - 0.5 |+ 28.3|+ 37.5|+ 13.3 |+ 13.7
105 0.0658 - 4.5 |+ 19.6|+ 29.2| + 5.5 + 8.7
70 0.0605 - 6.1 |+ 12.9]1+ 22.0| + 2.1 + 6.0
45 0.0564 - 1.9 + 9.7 |+ 17.9| + 1.7 + 4.4

* Relative mean friction coefficients measured for the

formulation of Comparative Example 1.

Table 8 details the mean % friction reduction for the
formulations of Examples 2 to 5 and Comparative Example 5,
relative to the mean friction coefficients measured for
the formulation of Comparative Example 1 by speed with
respect to temperatures of 45, 70, 105 and 125 °C under

the tested low load conditions.

Positive values in Table 8 indicate improved friction
reduction (i.e. lower friction coefficients) relative to
the mean friction coefficients measured for the
formulation of Comparative Example 1 and negative values

in Table 8 indicate worse friction reduction (i.e.



105 1000 O .0300 O .0208 0 .0194 0 .0265 0 .0225 105

500 O .0466 0 .0282 0 .0226 0 .0393 0 .0356 105 100 O
wOQeR60136 0689 0 . 0538 0 .0826 0 .0887 105 50 OCT/EDAH5056667

.0858 0 .0714 0 .0962 0 .1003,305 10 O .1064 0 .0978 O

.0894 0 .0988 0 .1012 70 2000 O .0274 0 .0250 O .0252

0 . 0260 54 70 1000 030 026 026
059350, ., 035470,1090. 0. 03080 0265 0. 0361, 0 ey
(ﬁiﬁbﬂibﬂiﬁbéffﬂﬁﬁéﬁt& @547 r8d. 6412t Be . D6BFuDat D665 T
7050 0 . 0925 0730.0 .0561 O .0865 0 .0877 70 10 O
JEQQP%Fa?ﬂﬁﬁ)é% amipdés 10 . 1047 0 . 1045 45 2000 O . 0298
0 .0298 0 .0299 0 .0300 O '02%Z§_§9é000 0 .0329 0
.0323 0 .0321 0 .0329 0 .0324 0 .0373 0 .0339 0

.0334 0 . 0357 0. .0342 45 100 0 0629 0 0458 0 03820

los¥EMoTest 1] 469880 | GPE® 0| BB032 o Foed  EH7A pEx- 5
.O¢95d4519056 .E61810 @405 |.0776 0] . 1014 § . 1028
Tiabt ldllb T gi_nedn Woﬂéé TEPIGLEST R 18 | **
flo E:E%p Pns Oﬁtr rg) ps 2t and Con'paratlvel n T
BEx Atg ntothe meanfrlctlon coefficients
neasur ed for tfﬁe“f mu| ati on of Conparative Exanple 1
by Teppgpat urleva (dp4especi3 io [speeds pfr 2000 10001 | + 6.3
500, 100, 50 land 10 m s undend the tested | ow | oad
condi 8PBAs. Rosd 43R valuds b n *Tdhl-d i flli eqre 2-° |+ 11-1
| pprovethfrictiot Cti o1 E: WET EET TP
coeffiscgq)oents) roélba ﬁe toui hé: n%zazn5 ?r ctll})lgh§ [
cpeffivo®nt s [me@swsed {or I.he |foraful2aftohleb | + 9.1 } + 8.2
Conparative Hxanple 1 A.d “.e":t:‘v'ﬂ aHes
50 070953 0.2 20.2 ¥ 35.3] + 8.0 | + 6.2
10 0.1062 | + 1.1 |+ 10.2[+ 20.6[ + 6.7 | + 5.1

* Relative mean friction coefficients measured for the

formulation of Comparative Example 1.

It is apparent from Tables 6 to 8 that the glycerol
monooleate/nitrile/ester combinations of Examples 2 to 5
show synergistic friction reduction with respect to the
formulation of Comparative Example 5 under low load

conditions.

Testing under High Load Conditions

The formulations of Examples 1 to 5 and Comparative
Examples 1 to 5 were tested in the MTM test under high
load (1.25 GPa) conditions at a variety of temperature
conditions (45, 70, 105 and 125 °C) under a variety of
speeds (2000, 1000, 500, 100, 50 and 10 mm/s).

Friction coefficients were measured and are described
in the Tables below.

a) Formulation comprising combination of glycerol
monooleate and nitrile




in Table 7 indicate worse friction reduction (i.e.
increased friction coefficients) relative to the nean
wonrbwtocorse coef fi ci ents neasured for the fornul aCTER206/056667

Conparative Exanple 1 at varigys tenperatures. TABLE 7
MIM Test Coitip . Conmp. Ex. 2 Ex. 3 Ex. 4 Ex. 5

Condi tigns . .5 Tenp. C an_Mean Fricti
 Reduciion Qe BT ro8er Lramb st ohongs cogps 45 lyperol
+ o tedP .ahdt it rilel@as0t8658d- add5compred witd.2he
+5.5+8 .7700,0605 -.6.1 + 12 .9 + %29 +i 'lh'+

6 Lormsla)gmhy of Logpargtiye,Fyxpmgles,l §o,2unger high

Re] &t & vty §id ction coefficients neasured for the

formul ati on of Conparative Exagle 1 . Table 8 details
the mean % friction reductionX e fornul ati ons of

amples 2 ta 5 and Conparative Exanple 5§ relative

tlo t AETMRAsY ri ot | PR oef|f (S9Nt 5| NEREBred EP™Phe | EX- 1

flor rﬁm?iit’}‘irﬁrta‘mCon?ar ati ve Eﬁissarﬁgln Expy 3spleeExwiﬂﬁh

théje"cpi’h au§%§?“ dI Icl:)\ljlvI Ic;adI Cgﬁﬁf‘é#%%‘gfﬁ%ﬁ%?%; ues

in T eé“‘?“r{&icateirrprovedfrictionreduction(i.e.

| PR T1TRigen o0& J0280eNt ). 0bekal | 80248 t he) Jea® | 0.0235

friction|coefficjents negsured for the forjmul ati on |of

Comp&sat | va0@Ranpl® (A0End Refdtrve YaPues | 0.0696 | 0.0260
125 500 0.0618 0.0895 0.0389 0.0866 0.0320
125 100 0.0919 0.1104 0.0688 0.1059 0.0582
125 50 0.0975 0.1121 0.0803 0.1074 0.0677
125 10 0.1000 0.1197 0.0909 0.1155 0.0777
105 2000 0.0292 0.0485 0.0269 0.0481 0.0257
105 1000 0.0388 0.0671 0.0311 0.0661 0.0283
105 500 0.0567 0.0835 0.0398 0.0805 0.0323
105 100 0.0888 0.1084 0.0700 0.1038 0.0557
105 50 0.0970 0.1121 0.0806 0.1080 0.0660
105 10 0.1061 0.1217 0.0954 0.1179 0.0820
70 2000 0.0318 0.0348 0.0314 0.0344 0.0309
70 1000 0.0368 0.0497 0.0352 0.0483 0.0341
70 500 0.0460 0.0694 0.0401 0.0674 0.0372
70 100 0.0817 0.0991 0.0642 0.0947 0.0527
70 50 0.0916 0.1056 0.0754 0.1016 0.0622
70 10 0.1064 0.1203 0.0949 0.1168 0.0828
45 2000 0.0345 nm 0.0345 0.0345 0.0344
45 1000 0.0395 nm 0.0391 0.0418 0.0389
45 500 0.0451 nm 0.0437 0.0536 0.0427
45 100 0.0721 nm 0.0601 0.0859 0.0534
45 50 0.0847 nm 0.0709 0.0941 0.0604
45 10 0.1038 nm 0.0912 0.1123 0.0793

nm = not measured.
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in Table 8 indicate worse friction reduction
(i.e.increased friction coefficients) relative to the

waraw/k1436t i on coefficients neasured for the PCT/EP2005/056667

formul ati on of Conparative Exagple 1 . TABLE 8 MI'M
Test Conp. Conp. Ex. 2 Ex. 3 Ex . 4 Ex. 5 Conditions

Ex. 1 .. 5 e an _Mean FrictionL, Reducti,on, (mm
o et TG Fetgan Hegdaen. 5 rslte 04 5e48G: {07 8r the
;ogo%ﬁémms r%?Q%‘QGJ?é@:L@ + %ﬁd?ctmﬁﬁrStivé.BxamﬂJles 12-4,
. 0O - 7.7 + 1+ .3+ 7.5 +.12 .4 100
0. BB4EL1Vey W thay meap .l§%%°§‘. fo$fgl?ée%som%%%r@rd for
0.2he 2Orrdutatiom of &dhphrBtiZel®@xBmp0621 +h}. denpdPalure
+ 20.6 + 6.7 +5 .1 Relative nean_friction
cOBFF cF TR s iiRsEF0° ft K& %Por APt i 8RVof 100, 50 and 10

Conmas athyer Bxaiml s ted Hilgh S cappacanttisas Tabl es 6
to 8 that the glycerol nonooleate/nitrile/ester

conbi napdonsi vf A a5 Faled 19hewdsyheedisbréved
friction reduction with respect to the fornmulation of
Coﬁ*ﬁ&?%%@@ef@éﬁ%ﬂ%l 5 %Jr?derlo!‘”&ﬁ feadtéerdrPeEhscients)
Testing: vodes HighdLHad Gondidh ederFhe:bArgukalsQnsqofor
Exanples 1 to 5 and Conparative Exanples 1 to 5 were
t eshedt ¢rma ket M afestonprdert iieg hxpaade( 1. 2Bdgpayative
Co{?gi&égnfn afak?lé/alrd eitrydi(gattee%%rs%t W€ction reduction (i.e.
increased friction coefficients) relative to the mean
friction coefficients measured for the formulation of

Comparative Example 1 at various temperatures.

TABLE 10
MTM Test Comp. Ex. 1 Comp . Comp . Comp . Ex. 1
Conditions Ex. 2 Ex. 3 Ex. 4
Temp. (°C) Mean Mean Friction Reduction (%)“
Friction
Coefficient
125 0.0699 - 43.3 + 21.2 - 38.5 + 31.6
105 0.0694 - 39.8 + 17.6 - 36.1 + 29.0
70 0.0657 - 24.2 + 11.4 - 20.4 + 19.8
45 0.0633 nm + 8.2 - 10.5 + 14.2

* Relative mean friction coefficients measured for the

formulation of Comparative Example 1.
nm = not measured.

Table 11 details the mean % friction reduction for the
formulations of Example 1 and Comparative Examples 2 to 4,
relative to the mean friction coefficients measured for
the formulation of Comparative Example 1 by speed with
respect to temperatures of 45, 70, 105 and 125 °C for

Example 1 and Comparative Examples 3 to 4 and temperatures
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conditions (45, 70, 105 and 125 OC ) under a variety

of speeds (2000, 1000, 500, 100, 50 and 10 nm's) .
weoenrbwtocorse coef fi ci ents were neasured and are deeTHEPh®d/056667

in the Tables below. a ) Foraghation conprising

conbi nati on of gl ycerol nonooleate and nitrileThe

f or t| I ch conprise erol
ﬁ@at CESIH | e % ]f esPe aaﬁ‘éec%}ﬁ%ngfe s lﬁnder the

thteeétosfdruhajh O]J’dﬁaobfco@@irrmabatsl.ve Exanples 1 to 4 under

hi gh | oad conditions. TABLE 9 nm = not neasured. Tabl e

f10 delt a}5i>d>§1tt1m£f nedue® fin dhbde déduotioatéoimpheved

ornul ati on Exanpl.e 1 and Co artlveEx | es
TIGE O AR IR g FPPEE ORLEbEPP| CPERT BCLEnTS)

Weﬁéyei@ﬂvé ofo tthe: feyarulfatiicen oaf cCefpacathve mxaspted Ifor

by tenperature with respect to Sﬁeeds of . 200

5080 100- s B AFAdér et h&3FRsPed ﬁ?ghn?%%live

Coﬁglﬁé§n§n Rasid ive ivalikesd wotabl €riotiodi eattection (i.e.
i mproved frictjion reduction (i.

. r fricti
coer¢redent shr ket \i%?e(félﬂ%@“ﬁﬁ&nrfa&ig&”‘anto 2he mean
CoPﬁIé@i@ﬁt§oé¥¥¥ﬁﬂéﬁ¥§‘Méé§M%é60E6¥|@hboﬁoQﬁulatlon of
Conpar ative Exanple 1 and negative vaI ues in Table 10
i ndPBRE BAWoYS ¥k o reduction (i.e. increased
friction coefficients) relative to the mean friction
coefficients measured for theT2BePnilhtion of
Conparative Exanple 1 at various tenperatures TABI

10 meEMtTest nga®eripi B orl ¢ofbhbci entComppasiuréemp or | Ex. 1
t haconditions Ex. 2 Ex. 3 Ex. 4
Speed Mean Mean Friction Reduction (%)
(mm/s) Friction
Coefficient
2000 0.0309 - 52.8 + 5.1 - 37.5 + 7.8
1000 0.0389 - 61.8 | + 13.1 | - 45.0 | + 17.9
500 0.0524 - 47.7 | + 20.7 - 36.9 | + 28.9
100 0.0836 - 21.2 | +21.1 | - 16.8 + 33.8
50 0.0927 - 15.3 | + 17.1 | - 10.9 | + 30.8
10 0.1041 - 15.8 + 10.5 - 11.1 + 22.7

* Relative mean friction coefficients measured for the

formulation of Comparative Example 1.

It is apparent from Tables 9 to 11 that the glycerol
monooleate/nitrile combination of Example 1 shows

synergistic friction reduction under high load conditions.

b) Formulations comprising combination of glycerol

monooleate, nitrile and ester

The formulations of Example 2 to 5 which comprise
glycerol monooleate, nitrile and additional additive

amounts of polyhydric alcohol ester were tested and
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formul ati on of Conparative Exanple 1 . nm = not
measured. Table 11 details the nean % friction

woedsmbieon for the formul ati ons of Exanpl e 1 arRdT/EP2005/056667

Conparative Exanples 2 to 4 _3gelative to the nmean
friction coeffici ents rreasured for the fornmul ati on of

Co ratl . el 't

e e L R S e
zﬂmhdémnhmgﬁ|huadaamnduﬂaoﬁsto 4 and tenperaturesof 70,
105 and 125 OC for Conparative Exanple 2 , under the
tested high | oad conditions. BBl il values in Table
11 indicate inproved friction reduction (i.e. |ower

firictvman Tead T1 cli e0ép . r ¢l @xd.ve tp ERe Bean Exicdign Ex. 5
cloefddhd@itchgedsugged $o11 the forful ati on jof
onparatjive Exanple 1 and negative values lin Tablelll

i InGempte| veperd flriction redubriehien Goeffigianted

firi €t¢on| doe/Bd cli ents) relative to the mean friction

Ccleetiietentsneastred ot ‘th 23}7| of5 5270 0.0062

Corrr}gpat vaﬁQanfpre'%W? 'ABI'_ 2ﬁ Rel atTve jmean )

fri aeison| caebbi cli ent0s7easar.edoto @h@%@r mfl .&t34n |ofd. 0357

Compar.at i ve_Exa Ie?s. It i @% om Tibgl 9

th 285 hat %R g‘l yeerdl mﬁogpggt e/ i <T[’ o 4|8%§1ti 8 0922

of meanpl e fohows sgser i @t b679r| coi@p84 eductdmm | 0.0873

under hi gh | oad {condi tions )7 mul at i ons c%kr%t)ri Si :&g

conidiBat i on 58 g] Y61 oRo8 17 ¢, OnP {171 Gritf estlel 0936

The g mil atjigons| of o @ . 3gbe 5 whoghs corpris® | 0.0960
105 2000 0.0301 0.0268 0.0263 0.0288 0.0278
105 1000 0.0399 0.0314 0.0293 0.0361 0.0356
105 500 0.0552 0.0406 0.0345 0.0486 0.0536
105 100 0.0862 0.0694 0.0586 0.0790 0.0801
105 50 0.0952 0.0805 0.0704 0.0885 0.0931
105 10 0.1072 0.0957 0.0872 0.0994 0.0998
70 2000 0.0321 0.0313 0.0312 0.0319 0.0315
70 1000 0.0377 0.0351 0.0346 0.0372 0.0358
70 500 0.0466 | 0.0402 | 0.0382 | 0.0448 | 0.0430
70 100 0.0794 0.0646 0.0553 0.0736 0.0769
70 50 0.0894 0.0755 0.0653 0.0845 0.0873
70 10 0.1059 0.0947 0.0857 0.1016 0.1027
45 2000 0.0353 0.0344 0.0345 0.0346 0.0346
45 1000 0.0417 0.0392 0.0392 0.0398 0.0393
45 500 0.0481 0.0436 0.0432 0.0456 0.0442
45 100 0.0734 0.0609 0.0549 0.0683 0.0679
45 50 0.0829 0.0710 0.0625 0.0791 0.0801
45 10 0.1015 0.0904 0.0808 0.0983 0.0986

Table 13 details the mean % friction reduction for the

formulations of Examples 2 to 5 and Comparative Example 5,



gl ycerol nonooleate, nitrile and additional additive

anounts of pol yhydric al cohol ester were tested
wandpmepased with the fornul ati on of Conpar ati PET/EP2005/056667

Exanpl e 5 under high |oad condjtions. TABLE 12 Tabl e

13 details the mean % friction reduction for the

f | at f EX I 2.to 5 Co ti
B S bRl 7 8 e 1R PPT ECPOR EpeP TR sFor
waasyrﬁmkﬁumaﬁﬂnm'kﬁrmmh@bmemloé ECrapat at i viey BExanpd eatlure

bt G ekt 0 Ss SndBp Ot haOL et 840hi GhO1 oag @ne 10

CQﬂﬁi/ré oNser ROS tHesr atlnigs 1BadiabbadiBibndi cate
i mproved friction reduction (i.e. lower friction
CoeffiC@&%ﬁﬁ3vé*ﬁéﬂdééeihOTbb@enﬁan1ﬁﬂh@ht@n1mproved
coefficients neasured for the formyl ati

BV & BRI 111akd AOYSLE éélgsﬁa@sC?ﬁffraﬁlr%ntl%
| gl cat By avoF $ & Hd intddroF fieduehi eBefifi i ehBsr @888dred for
friction coefficients) relative to the nean friction
coelre | £9 etk eals e F B refé VEo EFAINRLEoh BRd negative

ﬁF@é' Ve Bl e L ati ARl %%steeWQEa&eﬁe§edJABL&q (i.e.
13 Rel ative nean friction coefficients neasured for

t hen¢ peastdt § oFctoforcapsdhfdiaivatelarpilative fapraemean
de € redugti-o 0
fo%ﬁ%+§%%€ns 0 éf%%%#ggk%%fé%% g%d gg%pg?g??%gtlon of
Exanppar st i ve dixarinde tlo athgardan st teppeoatesedticients
measured for the fornulation of Conparative Exanple 1
by speed with respect to tenpEhBtEres of 45, 70, 105
and 125 0C under the tested high | oad conditions.

MTM Test Comp . Comp . Ex. 2 | Ex. 3 | Ex. 4 | Ex. 5
Conditions Ex. 1 Ex. 5
Temp. (°C) Mean Mean Friction Reduction (%)
Friction
Coeff.
125 0.0699 + 3.9 |+ 21.9]+ 29.3|+ 11.8| + 6.9
105 0.0694 + 0.1 |+ 17.4({+ 25.5] + 8.1 + 5.3
70 0.0657 + 0.2 |+ 11.4|+ 17.6] + 3.9 + 4.0
45 0.0633 - 2.0 + 8.2 [+ 12.9| + 2.5 + 3.1

* Kk

Relative mean friction coefficients measured for the

formulation of Comparative Example 1.

Table 14 details the mean % friction reduction for the
formulations of Examples 2 to 5 and Comparative Example 5,
relative to the mean friction coefficients measured for
the formulation of Comparative Example 1 by speed with
respect to temperatures of 45, 70, 105 and 125 °C under
the tested high load conditions.

Positive values in Table 14 indicate improved
friction reduction (i.e. lower friction coefficients)

relative to the mean friction coefficients measured for
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Positive values in Table 14 indicate inproved friction
reduction (i.e. lower friction coefficients) relative

woaodshe143ean friction coefficients neasured foPCREP2005/056667

formul ation of Conparative Exagple 1 and negative
values in Table 14 indicate worse friction reduction
ased friction coeffici ents%‘]3 flatlve to the
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f
g
(0)

CCT U
lps 2 ows ner
ricf F"Bﬁs educ"-t"i’cﬁ'?: ”th r espect to the forrrul ation of
onparative Exdff*¥5 |CL A1l MS 1. Alubricating
i CQU@QS'['OW)RPﬂﬁf'SLnQLQﬁfe+05l6 T 6.8+ 1.1 +3.0
1000 0.0389 - 1.2 |+ 12.8|+ 16.3 | + 4.6 + 5.7
500 0.0524 + 0.5 |+ 20.2|+ 26.9| + 9.4 + 6.2
100 0.0836 + 1.8 |+ 21.11+ 31.7|+ 10.2| + 4.9
50 0.0927 + 2.1 |+ 17.31+ 27.4] + 8.4 + 4.5
10 0.1041 + 0.6 |+ 11.2 |+ 18.8 [+ 5.7 + 4.0

* Relative mean friction coefficients measured for the

formulation of Comparative Example 1.

It is apparent from Tables 12 to 14 that the glycerol
monooleate/nitrile/ester combinations of Examples 2 to 5
show synergistic friction reduction with respect to the

formulation of Comparative Example 5.
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gl ycerol nonool eate and one or nore nitrile conpounds.
2 . Lubricating oil conposition according to Claim1l ,

woheremicni3gl ycer ol nonool eate is present in an RODERR00SN56667

the range of fromO0.05 to 5. 0w . %, based on the
total weight of the | ubricating oil conposition. 3 .
Lubricating oil conposition according to Caiml or 2

, Wherein said one or niirilge conmpounds are
present in an anmount in tﬁe—faﬁge—éf fromO0.1 to 1.0

mtl. % , based on the total weight of the lubricating
il c osi t Lubricating oil osi;tion

Jechr BRGEroLahy b ST Srrads Rt TR A ity

QNE @rdhmdddlddte @m@p@m@dSramar&eh&¢t&defCampounds.

coconut fatty acjd nitril, olgy

dechiRhi £7 F a9 armd: t SRG- %QQ|a §Or§lngL38r FEatnd’ oi

GORRSI IQRy cReer atbngoteaaeylenpreéeﬁ airmearl dnwuht, in the
wher ei n the Iu%rl atin copp05|t| the

oSt &£ dri€Mo eoagdgtwhnaf @d??ckgfeﬁﬁﬁﬂ'welght

ext et angreach ipgesent cbﬂpaalaﬂ@hht | ve anount in the
range of from0.1to 1.0 wt.. %, based on the toaa 2,
or

Hbrbeathlégmbh%%tmﬁglfdﬂn CEREH 0RO ELaim

Lhrdesat i3 PidheCorPaskti ANt accor dbMGoliid AtdNdresent in
wherein said one or nore additional polyhydric alcoho

est emoudrte igeltéet &@nPeoRtof heR Gt yckr o} - @stler sEsdtarPess ©
a/ececlfo a1diplieqke gndngl xset%atthgl sat CeoffSOPRNtHA .

esters 'such as neopentyl glycol ol eate,
paenLaerychmnm okt epmpaRchl s JFETraEmgt Fo 86l eNearé

trl I%%;fgﬁykplQﬁﬁﬁ%q% ggwg)oﬁétgisméPéhn§§rlle compounds

rdpane
are selected from coconut fatty acid nitriles,

oleylnitrile, decanenitrile and tallow nitriles.

5. Lubricating oil composition according to any one of
Claims 1 to 4, wherein the lubricating oil composition
further comprise one or more additional polyhydric alcohol
esters are each present in an additive amount in the range
of from 0.1 to 1.0 wt. %, based on the total weight of the
lubricating oil composition.

6. Lubricating oil composition according to Claim 5,
wherein said one or more additional polyhydric alcohol
esters are selected from other glycerol esters such as
glycerol dioleate and glycerol trioleate, neopentyl glycol
esters such as neopentyl glycol oleate, pentaerythritol
esters such as pentaerythritol oleate and
trimethylolpropane (TMP) esters such as trimethylolpropane
oleate and trimethylolpropane stearate.

7. Lubricating oil composition according to Claim 5 or 6,
wherein said one or more additional polyhydric alcohol

esters are each present in an additive amount in the
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ol eate and trinethyl ol propane stearate. 7 .
Lubricating oil conposition according to Caim5 or 6

WO 20ds@6ei3n sai d one or nore additional pol yhydPCT/EP2005/056667

al cohol esters are each presentshn_an additive anount
in therange of fromO .3 to 0 .6 w . %, based on the
total weight of the lubricating oil conposition. 8 .

Lubijecatd ng-ai lo.20mRo% 1 of .aecordishg LA apk @Bea9f weight
Cainms 1 to 7, wherein the lubricating oil

s thivdr ived 1aa otldl campert ténphosphorus in the

r-an 0 : -has p
e e i S
Wdiaghts df tché,| wbeireani hige ol hbcoppoid ion. @mposition has
Lubricating oil co L1ion. accoyrdi

& oty FRgle oGoERaSRhoRls PEEPHAL (ldt BY AU @04 e
canpogi.t izonl /as hassal phapedr asbncemt enf roft moteagresattéran

t.h 0w .. %, base n _the total weight .of .the .
1 45t g B e BRpBELE FoRe T8 Loy} Ret iy LT oil
coimpesiitiiem.according to any one of Clains 1 to 9 ,

0oL 0, e, LY0L PaLLOR. o, compostiion ILET cee o,
laabringatl ng an iwhteenal thenbustieat Bngi AEl compdssitign has
applying.a Luori ating ol composition gccordigq Lo,

based on the total weight of the lubricating oil
composition.

10. Lubricating oil composition according to any one of
Claims 1 to 9, wherein the lubricating oil composition
further comprises one or more thickening agents.

11. Method of lubricating an internal combustion engine
comprising applying a lubricating oil composition according

to any one of Claims 1 to 9 thereto.



