4 JULY 2006 -1- LUBRICATING O L COVWPOSI TI ONS The present, jnwenflon concerns
| ubricating oil conpositions for lubricating the crankcase of engi nes,
particul arly conpression-ignited engines, such as heavy 5 duty diesel

engi nes, for exanple, engines found in road trucks. Lubrication of the
crankcase of internal conbustion engines.is necessary to maintain the

performance and expected l|iigricATING GICOMPOSITIONS exanpl e by keeping
t he engi ne as cl ean as pOS‘S‘%—e'._TO’TTTFTMVV—UUTWTUCki ng mar ket enpl oys
the diesel engine as its preferred power source due to its excellent :

| ongevity, and specialised |ubricants have. been develo to,.nmeet the nore
Stri ngentTB%rpFﬁgﬁtﬂeée'?thh??@?éH? @rbﬂca&neW"WQQ\RPS'WOEF&@PU@%%% t han
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| ubri cat i dgtyadieseloemgises,ifonexarbies engingsaoundin esdd/tresksdent in the OwA41 LA
engi ne test, where piston cleanliness is assessed on two grooves on the

pi ston. 20 A potential nmeans of inproving the cleanliness effect of oi

Comost ti AL of g UdRLELeT e o pdFicomiSRon SRS, G2 ALl 1o

magnesi u onar& e an ena are I eve I mprove engl ne

cl eanl i neggintEimvitve perfofraant@tanenexpadited litd-tired ot thed eagivie; dovmerambleopl! uti on
caused by.exhaust gas_ 25 conponents, such as particulates and nitrogen '
oxi des (Neepingibe enging ag cleanas eassilg- oi | conpositions to | ower sul fated
ash, and therefore, to a reduced anount of detergents. This is because

net al =contai ning additives, such as netal detergents, zinc conpounds and

nol ybdenuThe ey ity treekring radtiet tenplogs trardiest! Qfﬁg?iﬁwa‘sansaﬁreﬁéhed Powdr has
been surprisingly found that satisfactory piston cleanliness can be -

source due to its excellent longevity, and specialised lubricants have been
developed to meet the more stringent performance requirements of such heavy
duty diesel engines than passenger car engines.

15
It has been found that viscous lubricating oit compositions tend to provide better
engine cleanliness than less viscous lubricating oil compositions: this is
particularly evident in the OM441LA engine test, where piston cleanliness is
assessed on two grooves on the piston.

20 |
A potential means of improving the cleanliness effect of oil compositions is to
include detergent additives, such as calcium or magnesium sulfonate and
phenate, which are believed to improve engine cleanliness. However,
regulations aimed at reducing environmental pollution caused by exhaust gas

25 components, such as particulates and nitrogen oxides (NOy), are driving
lubricating oil compositions to lower sulfated ash, and therefore, to a reduced
amount of detergents. This is because metal-containing additives, such as metal
detergents, zinc compou‘nds and molybdenum compounds, contribute to the
amount of sulfated ash.

30
It has been surprisingly found that satisfactory piston cleanliness can be
achieved for lubricating oil compositions that are less viscous and contain a

reduced amount of detergent additives.



achieved for lubricating oil conmpositions that are |ess ybﬁgpg&mand contain
a reduced anount of detergent additives. 4 JULY 2006 Accordingly, in a
first aspect, the present invention provides a heavy duty diesel engine

| ubricating oil conposition conprising, or nmade by admi xing: 5 (A a major
amount of an oil of lubricating viscosity conprising at |east 35 mass % of
a Goup Il basestock, based on the mass of the oil of |ubricating
viscosity, that contains at nost 0.03 mass % of sul fur, based on the nass
of said basestirdly, iand fitdiadspers the \presarstiinventiegrovides28 Wavxm&?t@és@nd has
greater than or equal to 90 nmass % saturates, based on 10 the mass of said
basest ockenging lyljcating eibeorapspsition semptisingdior imade Byrpdsixingh conpri si ng :
(1) a detergent conposition; and (ii) one or nore other additives; 15
wherein the oil conposition has a cold cranking sinulated viscosity,
measursed  accofal Aenajer AMONPLE @A, oipbf l'ubﬁéaﬁ@g’miswgi@ 8bmpsisitlg atledst 99d a
sul fated ash, "~rmeasured according to ASTM D874, of l'ess than 1.35 nmass %
based on the wmass 8 afha Grougdhpbasestoek, based en dheomasaspkdine eihof

present inventjon pr.ovides thod ,of | ybri J a_ beav uty di esel

eng ne. it oh LREERTyESas Ry TR Ginpins Al Fan Yo Thde Ss ikl Haa R un
di spl acement pHWe, PAdsN B satl bRlsebRRR! ahdOtHdt (Has Fé?(/is%éity‘@ﬁ!ex Whi @ opet hod
conprises supplying to the engine a |ubricating oil conposition as 25
defined in thegfaatet and hast grenterdhahiarcequabdato0 mass hesdutatés) ieasedoon

provi des a conpi nation of. a heayy  dut di esel engine, which engine has a

t ot al 1i spl ace agp °§§a|d§é%§e Gl Iainiér es and a displacement per cylinder
of at least 1.0 litre per cylinder and a lubricating oil 30 conposition as
defined in the first aspect. In a fourth aspect, the present invention
provi des t he u@® amiaer anpbuot of ameddiive sgmpasitiarscempsingr.i sing at | east 35

Tass %6 0f & Group | J0RSSRL A omBaS it Hnd "

(i) one or more other additives;

15
wherein the oil composition has a cold cranking simulated viscosity, measured
according to ASTM D2602, of less than 7000 mPa.s at -25%C and a sulfated ash,
measured according to ASTM D874, of less than 1.35 mass %, based on the
mass of the oil composition.

20

In a second aspect, the present invention provides a method of lubricating a
heavy duty diesel engine, which engine has a total displacement of at least 6.5
litres and a displacement per cylinder of at least 1.0 litre per cylinder, which
method comprises supplying to the engine a lubricating oil composition as

25  defined in the first aspect.

in a third aspect, the present invention provides a combination of a heavy duty

diesel engine, which engine has a total displacement of at least 6.5 litres and a

displacement per cylinder of at least 1.0 litre per cylinder and a lubricating oil
30 composition as defined in the first aspect.

In a fourth aspect, the present invention provides the use of an oil of lubricating

viscosity comprising at least 35 mass % of a Group |l basestock, based on the



‘4 JULY 2006 -3- mass of the oil of lubricating viscosity, that contains at
nost 0.03 mass % of sulfur, based on the nmass of said b4JEEY3¥€ and that
has a viscosity index of 120 or greater and has greater than or equal to 90
mass % saturates, based on the mass of said basestock, in a lubricating oil
conposi tion for inproving the 5 piston gleanliness of an engine. In a fifth

aspect, the ent nti_an pro net.hod pi st on
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In a sixth aspect, the present invention provides a heavy duté di esel engine
8

| ubri cati hg0 or greaispaemhaergrgatarm@araor bewaltto D0 miass 6m saiusaleis| hased abri t

t t el 4. % | the OVH41LA
ot accledPRgs Of SoEasesuk. ke tg A ROR e oson I ARt 11 on |

corrprlsses isfn é]gaﬁmsbdf c?éngqg\@ xing: (A) a major anmount of an oil of

Iubrlcatlng VI SCosity; 20°(B) a mnor anount of an additive conposition
conprising : (i) a detergent conposition; and (ii) one or nore other
addltlves wherein the oi tion has a col nki ng .si mul at ed

o8t tyin #afih GeBact St Branatt Mt iroddesa Tophosd HIRANVIRad0E RIS
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1. 35 nass ased on ss 0 he ol I conpositio

speci fi cagngine a3Obtidhtiray oihcompositivpeassdefineekiodbe fiost ddpechss % of t he
conposition. "M nor amount” neans |ess than 50 nmass % of the conposition,
both % respect of the stated additive and in respect of the total nmass %

of all ofint hesiglabbuss e WleXod0RiuapiBASHovides' BHEARPRBY fitbel 'EifgiagIed as

active |ngred| ent o the additive or
lubricating oil composition giving at least 25 piston cleanliness merit points and
not greater than 4 % boost pressure loss in the OM441LA engine test, according
to the CEC-L-52-T-97 procedure, which oil composition comprises, or is made by

15 admixing:
(A) a major amount of an oil of lubricating viscosity; and
(B) a minor amount of an additive composition comprising :
20 (i) a detergent composition; and
(ii) one or more other additives;
wherein the oil composition has a cold cranking simulated viscosity, measured
according to ASTM D2602, of less than 7000 mPa.s at -25°C and a sulfated ash,
25 measured according to ASTM D874, of less than 1.35 mass %, based on the
mass of the oil composition.
In this specification:

30  “Major amount” means in excess of 50 mass % of the composition.

“Minor amount” means less than 50 mass % of the composition, both in respect

of the stated additive and in respect of the total mass % of all of the additives



addi tives. "Conprises or conprising" or cognate words are taken to specify
the presence of 5 stated features, steps, integers, or dowpdrést s, but do
not preclude the presence or addition of one or nore other features, steps,
“integers, components or groups thereof, In the instance the term
"conprising"” or conprises"” is used herein, the term"consisting essentially
of" and its cognate are within its scope and are a preferred enbodi nent of
it, and cdHegRjilet ithe (GMPRTHON.c FRAkOREH RS &Ot'V%n'ﬂng‘SePb of JGRatEdiYR Qi t hi n
t he scope ( diti}fé%”Si sting essentially of" and are a preferred enbodi nent of
it. "TBN' 7's Total Base Nunmber as neasured by ASTM D2896. 15 "GO | -sol uble"
or "oil-dispersible" does not necessarily indicate that the additives are

sol ubl e, dissolvable, mscible or capable of being suspended in the oil| of
| ubri cat i NGOMPSEESI ANCOMPYiiNG” of epmiIate wasds arRiakeéd teeshecifidie papsenaeaef t hey

Surti cPentTE00REwES sfihd. locBl dreoEhis, i dodiditFeiiibe e BB e
oi | is enyreuritiorNVer 66y oF ma@ éther f’éEibiésQBﬁalpﬁi, egee! abhipdnehtbhgfoups

additives may al so permt incorporation of I gher levels of a particular

addi ti ve, théregésilmdide ingipnee teeternpsearBpliging ol Comprisespiseusa hpleinalie based
on the nmass of, the ,.| ubricati il nposi tion. 25. The, abbrevi atjon SAE
stands { ologcrangstind Ksedliailel i MEarlinals g P 15 35088 s 8t & o
nMass % on Refedeld BMboheri entit, kARl Sonseduientil thaotdrm FesAisting ofaaRd &fs OF
diluent oil, unless otherwi se stated. 30 It Should be noted that the

| ubri dat i mggoate agmatin itbescepet ofi ‘congisting iessesbaly ofeandarendPrefedied dual |

he. separat [0} nepnts that nay or may not remain the sane chenmically
bef ore an&@?qﬁm@ﬁ?ﬁﬁg. Thus, it will be understood that various 4 JULY

2006 _5_ conponents of the conposition, essential as well as optional and

customary, nmay react under the conditions of formulation, storage or use,
and t hat t‘hBN”"is Total Base Number as measured by ASTM D2896.

15 “Qil-soluble” or “oil-disbersible” does not necessarily indicate that the additives
are soluble, dissolvable, miscible or capable of being suspended in the oil of
lubricating viscosity, in all proportions. They do mean, however, that they are, for
example, soluble or stably dispersible in the oil to an extent sufficient to exert
their intended effect in the environment in which the oil is employed. Moreover,

20 ihe additional incorporation of other additives may also permit incorporation of
higher levels of a particular additive, if desired.

“ppm” means parts per million, expressed by mass based on the mass of the

lubricating oil composition.

25
The abbreviation SAE stands for Society of Automotive Engineers.
All percentages reported are mass % on an active ingredient basis, ie., without
regard to carrier or diluent oil, unless otherwise stated.

30

It should be noted that the lubricating oil compositions of this invention comprise
defined individual, i.e. separate, components that may or may not remain the

same chemically before and after mixing. Thus, it will be understood that various



i nvention al so provides the product obtainable or obtained as a result of
any such reaction. 5 Also, it should be noted that when4JéY28&ci fication
refers to a lubricating oil conposition having a defined anmount of sulfated
ash, this neans that the oil conposition gives the defined anmount of

sul fated ash under ASTM D874. io The features of the present invention wll
now be di scussed in nore detail. HEAVY BUTY DI ESEL ENG NES Heavy duty di esel
engi nes ace@Panagts of the ¢areresition.nessantish asr wellras @PHBP@/' QQQCPUSi@'nlaﬁ/,

| and. baseg Vepl ahegaalPie RSRIAR ¥ \arAR ARl Rlie| ouseueadhal p8e

trucks Cles'typrca ave a wei han t onnes.

The engi npgentics Glddpolides/ gl ;@rb@&ctt@mdlria@lé"@r/@b@lﬁéﬂaé ad'b%@lt@@@ﬁ?%hcﬁf at
| east 6.5, preferably at least 8, nore preferably at |east 10, such as at

| east 15, reacmoes engi nes having a total displacenent of 12 to 20 litres
are preferred. General |y, engines having a 20 total displacenent greater
than 24 litres are not considered |and-based vehicles. The engi nes

accor di ngafse, tuh%h@ﬁﬁﬁ%@t nbidetHdt Atheal 39 Npeeiftatlbs Heht8MBNA msncamq oder _of
at least 1.0'or at least 1.5, such as at least 1.75, preferabl east 2,

litres pecompbsitioar hatngea edelfm,edh@alwntmf }suﬁa@blasbntj’naemealns rtbatjthaelmilcl es

have a displ acenment. per, cylinder of st30
preferabl?o'ﬁpoﬁﬁgp gigé)%{hoe,Hgﬁqqxﬁgmﬁgpfigwm%&%&asﬁmé\% A%S“\Eped?; duty" in
relation to internal conbustion engines is known in the art: see ASTM D4485
at 3. 17 where heavy duty engine operation is characterised by average
speedry poOhefeaturgriobthengresantinvantion aithrowither discussrd iarmporgedetadll |y cl ose to
potential maximuns; therefore, a heavy duty diesel engine is considered to
operate generally under such conditions. 30 As used herein, the terns "total

di spl acengg V\amn\{zhmgls@_em@mgg cylinder' are known to those skilled in
the art o rna ustron engi nes (see "Diesel” Engine Reference Book",

edited by B. Challen and R Baranescu, second edition, 4 JULY 2006 1999,
publ i shed

corr espon'&‘?xl’g Ewleg'f?gf* %%é'ggg 80@‘9 %’d%\ﬁ ér%g?ﬂﬁngﬁagqiggggeg?%&w W by the

15 inland-based vehicles, more preferably large road vehicles, such as large trucks.
The road vehicles typically have a weight greater than 12 tonnes. The engines
used in such vehicles tend to have a total displacement of at least 6.5, preferably
at least 8, more preferably at least 10, such as at least 15, litres; engines having
a total displacement of 12 to 20 litres are preferred. Generally, engines having a

20 total displacement greater than 24 litres are not considered land-based vehicles.
The engines according to the present invention also have a displacement per
cylinder of at least 1.0 or at least 1.5, such as at ieast 1.75, preferably at least 2,
litres per cylinder. Generally, heavy duty diesel engines in road vehicles have a
displacement per cylinder of at most 3.5, such as at most 3.0; preferably at most

25 2.5, litres per cylinder. The term “heavy duty” in relation to internal combustion
engines is known in the art: see ASTM D4485 at §3.17 where heavy duty engine
operation is characterised by average speeds, power outputs and internal
temperatures that are generally close to potentia! maximums; therefore, a heavy
duty diesel engine is considered to operate generally under such conditions.

30
As used herein, the terms ‘total displacement’ and ‘displacement per cylinder’ are
known to those skilled in the art of internal combustion engines (see “Diesel

Engine Reference Book”, edited by B. Challen and R. Baranescu, second edition,



pi ston novenent and consequently the "total displacenent” is the total

vol ume dependent on the nunber of cylinders; and the tefAVLHEYSI acenent per
cylinder' is 5 the ratio of the total displacenent to the nunber of
cylinders in the engine. LUBRI CATING O L COWOSI TI ON The present invention
particularly concerns nultlgrade | ubric tlng oil 10 compositions (al so known

as nmul tigr t | SCQ The E J300
cl assifi cégggno@%' #@‘g]ﬁ{'ﬁriné %IS) @EG{J tﬁ@\{?rb“tﬁémtac metric
propertie I ng
Vi scosi t i é%ff%%?&sr@i.“‘nﬂ% ollfie) Shifle cohder R he el Pecd ceRaIRIppME! 9
Pr ef er abl pistdrhendvememtancdgonsdqueatipdise ttotai dljsplaceraemt” asihectotalfvaldraepr esent
i nvention, have a | ow te rat ure, cranklrwgt Vi SCOSI t%l or cold crapki

si mul at eddeReaeeRt @ the RuapenakaAYingdess; anvkthedsimrdis aggme@[t@grgghméedsls

measur ed preferably

| ess t %2%@-5 nﬁgaggald%ég%?ﬁ?&)ﬂér e?ergrbqg;?’ftéxgﬁqerg%g‘a g%e
conp05|t|ons, in each aspect of the present invention, have a sul fated ash,
i ndependent|y of the cold cranking sinulated viscosity, as nmeasured by ASTM
D874, of Wﬁ@& preferably |ess than any of 1.05,
1.00, and 0.95, such as less than 0.90, especially |less than 25 0. 85,

advant ageously less than 0.75, mass % based on the mass of the oil

conposi ti PRe ptBSestihlahtsh pahicorilyncerid@ultrade IuBalng@il0. 5 mass % In a
preferred enbodinent, the anount of sulfated ash, as defined above, is

derived feompestignsdalaosknawiyasdeultigiase lubrigantapihat ganst terbelasstecans. f at ed

andior o THEGHAE DR SO IR IhS yactms Uit Qipifeh B FELR | ng
oi | conpopidpertiss, suuﬁmfheasmemmm bW eempesstate ciamkif amd pubei %a TBN of
|l ess than 11.2 or 10.5 or (greferably | ess than any one of 2, 8.8 and

8.5, espe¥iSapsijies ang mﬁaﬁnm@n RNERMLEY Kiheg3lic deeositipgnat7100.°C. The TBN can
be in the range from2.1 to 5.5.

15  Preferably, the lubricating oil compositions, in each aspect of the present
invention, have a low temperature cranking viscosity or cold cranking simulated
viscosity, independently of the amount of sulfated ash, as measured by ASTM
D2602, of less than 6000 mPa.s at —30-2C, more preferably less than 6200
mPa.s at -35 °C.

20
Preferably, the lubricating oil compositions, in each aspect of the present
invention, have a sulfated ash, independently of the cold cranking simulated
viscosity, as measured by ASTM D874, of less than 1.25 or 1.15, more preferably
less than any of 1.05, 1.00, and 0.95, such as less than 0.90, especially less than

25  0.85, advantageously less than 0.75, mass %, based on the mass of the oil

composition. The sulfated ash can be in the range from 0 to 0.5 mass %.

In a preferred embodiment, the amount of sulfated ash, as defined above, is
derived from metal-containing additives only, more preferably the sulfated ash is
30 derived from metal detergents only, such as a calcium detergent and/or a

magnesium detergent.



5 Preferably, the lubricating oil conpositions, in each aspect of the

present invention, have a netal content, whether transi f'ORY A¥%al or

al kaline earth nmetal or alkali netal, of less than 4800 or 4400 or 4000,

nore preferably less than any of 3700, 3500 and 3300, especially |ess than

3000, advantageously | ess than 10 2600, Zppm The netal content can be in the
est..net hods for

h 180
e vei | Perady heRanicamd Blitombokiths (n CachidsBet gttt atetRnl o Soncr
aspect. of rhBRUBHORRR ol THORH 16X kN 28 105 61 4.5, BRTBABY lea8thah chie

present inventi oh have a maxi mum ki nemat | c Vi scosi

i ndependeané pf 9t21 $.8 amj 8.5¢c eapédially ismihan &8, \adyaotagepualiydessim amvuht of

sul f at ed h | ess than 21.9 mmPs; ferably less than 16.3 m®s; such
as |ess ?ﬁ%FiBiof*é AN DRI t%55'688?éirlcir@%i‘bg%gishan 9.3 nmm@s. The ki nematic
viscosity at 20 100 C can be, for exanple, in the range of 16.3 to | ess than
21.9; preferably in the range of 12.5 to less than 16.3; nore preferably in

t he rangePadfefatdy} thel labdcatintpoil ¢@mppsitions, insdch ddpect ehthe pesént to | ess
than 9.3. Accordingly, the lubricati ngPOiI cqonpositjons of the gresent

i nvent i oninyeation, hﬁ‘i’Q AdRa@content ovirs EVB'F\%‘“W&\V"GHQI or ykalinsseaithinetgl ade of

SAE 104 .20, 30,
20 ana 500! pKeN afdal sy thasieddaraades fodo ABIEIRICALANSS el and : oo,
The Ameri éﬁ:BvcE@t:Bw@aanu 13360 bepexidifyPless tes 8000 advant@gedushslesyahanr

European 3o d' Autopbile (ACEA) and Japanese Standards Organisation (JASO
speci {9 tﬂ@OQ)é?ﬁr@rrﬂ?ﬁ:@"qt@\i@m?@q@r’r%'ﬁ%’ﬁ indbe rangs H@"b@% 0 48R8 &P ons.
Al so there are performance specifications known as d obal, vvhi ch contain
tests and performance |levels fromthe ACEA, APl and JASO specifications. 4
JULY 2006Te& rhbtisodsafodnesensudingyméetab icontent age eiell knompotsi thosa skilletitie tips esent
I nvention preferably satisfies at |east the performance requirenents of
heavy dut@tdi esel engine |lubricants, such as at |east the APl CG 4;
preferably at |least the APl CH 4; 5 especially at least the APl Cl-4. In
anot her enbodi ment, the lubricating oil

15 In an embodiment of each aspect of the present invention, lubricating oil

compositions of the present invention have a maximum kinematic viscosity at 100
C, independently of the cold cranking simulated viscosity and the amount of
sulfated ash, of less than 21.9 mm?®s; preferably less than 16.3 mm?s; such as
less than 12.5 mm®s; especially less than 9.3 mm?s. The kinematic viscosity at

20 100 °C can be, for example, in the range of 16.3 to less than 21.9; preferably in
the range of 12.5 to less than 16.3; more preferably in the range of 9.3 to less
than 12.5; such as in the range of 5.6 to less than 9.3.

Accordingly, the lubricating oil compositions of the present invention are

25  multigrade oil compositions having a viscosmetric grade of an SAE 10W-X or an
SAE 5W-X or OW-X, where X represents any one of 20, 30, 40 and 50, preferably
X is 20 or 30 or 40, more preferably X represents 40. -

The American Petroleum Institute (API), Association des Constructeur Europeén
30  d'Autombile (ACEA) and Japanese Standards Organisation (JASO) specify the

performance level required for lubricating oil compositions. Also there are

performance specifications known as Global, which contain tests and

performance levels from the ACEA, APl and JASO specifications.



conposition of the invention, independently of neeting the APl performance
requi renents, preferably satisfies, in particular relati AdUt¥2#i6st on
cleanliness, at |east the ACEA E2-96; nore preferably at |east the ACEA
E3-96; advantageously at |east the ACEA E5-99; and especially at |east ACEA
E4-99. to In a further enbodinment, the [ubricating oil conposition of the

i nvention, independently of neeting thé APl and ACEA performance

requi renents, preferably satisfies the JASODH 1 or Aobal DHD-1. G| of
Lubri cati Vi ' id o boaty j ' ki hior
Tqui o congt ruagnh Uy B Gt oipborBBStaR ol Ik YicSeRe hentBy RPN cat i ng
vi scosi t ysatisfiesdet ded st)theiperfaddadce cequirarnentsmf hatey dutyadiesel emgipackage, and
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25 Basest @siiigositiynlog thedeentiongindepand@itly sffmdétifgeimenAPppedessasce ncl udi ng
but not limted to distillation, solvent refining, hydr ggen pr ocessi ng,
ol i goner i FEgirementaskieferablyayatisfies dndarkicuan iwlating amistosgdeaingisteald |

Li censi ngaunCenid A 78 berSys bl JEAVA BE0f Bl PR og0 Decenber 1996

states th asestocks are aivi rt'o five general ™ 'categories: 4 JULY

2006 -9- Aeipadedasigat (BHss tioACEAEBE3R andieasp2ei4lly ait lsadtesCBAE HDIgr eat er
than 0.03% sultfur and have a viscosity index greater than or equal to 80
and | ¥ss Inmafurthes.erchedipant, thedulricating eibeanapasitipr af e tyantion. equal to 90%

ndex. o aapepet fEMY, P Beethd ine AP ani A CER BA A reliba B REERR, VL aCaet otk

contai n gheedrablyt setisfies g UASO DHA%rGiobabDEID-#nd | ess

Qil of Lubricating Viscosity

15
The oil of lubricating viscosity is the major liquid constituent of a lubricating oil
composition. The oil of lubricating viscosity includes (a) oil added to a
concentrate or additive package, and (b) any oil present in a concentrate or
additive package.

20
The oil of lubricating viscosity or lubricating oil can be a synthetic or mineral oil of
lubricating viscosity selected from the group consisting of Group I, II, lll, IV and V

basestocks, and a mixture containing any two or more thereof. -

25 Basestocks may be made using a variety of different processes including but not
limited to distillation, solvent refining, hydrogen processing, oligomerization,

esterification, and rerefining.

APl 1509 “Engine Qil Licensing and Certification System” Fourteenth Edition,
30 December 1996 states that all basestocks are divided into five general

categories:



than or equal or 0.03% sul fur and have a viscosity index g&eater t han or
equal to 10 120; G oup |V basestocks are pol yal phaol efih ’(W and G oup
V basestocks include all other basestocks not included in Goup I, I, Il
or 15 1V. 20 25 30 The test nmethods used in defining the above groups are
ASTM D2007 for saturates; ASTM D2270 fgr viscosity index; and one of ASTM
D2622, 42 4927 r I basg ' 0 ‘
pol yal phao QR ﬁ?aﬁﬁ%&%k@%té@e{e%ﬁ%ggg ggﬁrég]g?goneﬁa:sag g?llma p 2'9—30? efin,
t he nost sohardrmhhavethdstositl indéggraterzhan on eqhel 10080 aad Iesglinaal 130;0cesses,
Zi egler catalysis, cationic and Friedel-Crafts catalysis. Goup V
basestocks in the formof esters are preferred and are also comercially

avai | abl e ~ Ex ' u I Lt ol ers,
et byt S BVE D s B 8 isR T Py 87 B ePE Rl hd Rss g vy
aci d est eppeqhibl fRDI03BIRUIEP aPEShave & visboshy idddeBraer tHart oF bayxl &) 85; and
pthal ate esters, i.e. 1,2 - benzene dicarboxylates. The acids from which

t he esterandiess tnadel2fte preferably nonocarboxylic acids of the fornula
RCO2H where R represents a branched, linear or m xed al kyl group. Such
acids may, for exanple, contain 6 to 18 carbon atons 4 JULY 2006 -10 The
oi | of | ubrbGalilehadstsA& éontafn Hhmatés tidn b ReEhRI ta TP Riterad vnaf lekse
sixth aspect, conprises at |east 35 mass % of a Goup |Il basestock, based
on the ntwe of equa @i 0.03% swifisriang have qivdsapsity yndengreatenthainnes equatdet 0. 03
nass %of1 sul fur, based on the nass of said basestock, and that has a

Vi scoé(?ty Q'rdex of 120 or greater and has greater than or equal to 90 nass
% saturates, based on the mass of said basestock.

Group IV basestocks are polyalphaolefins (PAO); and

Group V basestocks include all other basestocks not included in Group |, II, Il or
15 IV,

The test methods used in defining the above groups are ASTM D2007 for
saturates; ASTM D2270 for viscosity index; and one of ASTM D2622, 4294, 4927

and 3120 for sulfur.

20
Group IV basestocks, ie. polyalphaolefins (PAQO), include hydrogenated
oligomers of an alpha-olefin, the most important methods of oligomerization
being free radical processes, Ziegler catalysis, cationic and Friedel-Crafts
catalysis.

25

Group V basestocks in the form of esters are preferred and are also
commércially available. Examples include polyol esters such as pentaerythritol
esters, trimethylolpropane esters and neopentylglycol esters; diesters; Cs5 dimer
acid esters; trimellitate esters, i.e. 1, 2, 4-benzene tricarboxylates; and pthalate
30 esters, i.e. 1,2 — benzene dicarboxylates. The acids from which the esters are
made are preferably monocarboxylic acids of the formula RCO,H where R
represents a branched, linear or mixed alkyl group. Such acids may, for

example, contain 6 to 18 carbon atoms



Preferably, the oil of lubricating viscosity conprises said basestock in an
amount to of at least 40, nore preferably at |east 45, 4dBhY3&6at | east 50,
especially in the range of 55 to 95, advantageously from65 to 90, for
exanple 70 to 80 or 85, nmass % based on the nmass of the oil of lubricating
viscosity. For the avoidance of doubt, the oil of lubricating viscosity

i ncl udes the basestock that arise fromthe provi sion of additive conponents
in the oil conposition. 15 In a preferred enbodi nent, the defined proportion

f idDb t. ' . d t i k .
the i nst ande dng PR vt erie e SERES AR igaoRioihe sl or o= '
basest ock 588ctCceHPYisek tat Icadt '35l BEES Y, bhAGRUFIR BRsksRREBASEKoAMe 2 G oup
1l basestock are present. In a preferred enbodi nent, the oil of

| ubri cat i mpssi efctbeidilyofdobridating \dseasily| that gootains altmesp0103 mbas s obck and one
or nore of G oup,l V basestock and a G oup_V,25 hasestock in.the form of an
ester,’ and!y t'ib@ﬁgfjlcﬁ'ﬂ fgerﬂ‘ﬂﬁﬁo %laﬂ}asggo[c#ogréd%ﬁ?&ﬁ%gﬁgop%pdgmcge from

t he provi si PR ' ' ' 41,4 ytdve
Composi 1 93035 4reREA e 1fesc rBRnANR rboliaPioO s tIchEs, (SR
conposi ti te casgrofsasd hasektoek.gent conposition and one or nore ot her

addi tives, which may include other netal-containing additives, such as zinc
di t hi ophosphates. 4 JULY 2006 -11 A detergent conposition contains a

det er gent Pfrére%ugr 91%!15{5 H@?io@f#ﬁ' tise8sh h%mpﬁ%@k‘%ﬁ?’d PQ&@QBEI@E& 8h PhSHAN
deposits, for exahple high-tenperature Vvarnish an acquer deposits, in
engi nes; bof ahsasAciOd-menet prfesibhgapleagedd) ssclaad atsleaspad| especiallyeiapiheg
finely divi dedogol i ds_Ln suspension. i s based .on netal "soaps” at is

It , th
met al ~ sal {338 0b3Pald 85a8AURNtagPOYSY fHM B2 1Q 80 46t £Xe@PiR/E) 19 8@ ok 85,

S'M?E ﬁr ge”t nEREPY $38e@ IPIHE MmA8EDf tife il Jf Nibr¥akiRL Viidsity! Fdiane=d8ancac! d.
of doubt, the oil of lubricating viscosity includes the basestock that arise from the
provision of additive components in the oil composition.

15
In a preferred embodiment, the defined proportion of said basestock is that

added to the concentrate or additive package.

In the instance the oil of lubricating viscosity comprises a mixture of basestock
20 Groups, it is preferred that a Group | basestock and a Group Il basestock are

present.

In a preferred embodiment, the oil of lubricating viscosity consists essentially of a
Group 1l basestock and one or more of a Group |V basestock and a Group V

25  basestock in the form of an ester, and optionally a minor amount of those
basestocks that arise from the provision of additive components in the oil

composition.

Additive Composition

30
In each aspect of the present invention, an additive composition comprises a
detergent composition and one or more other additives, which may include other
metal-containing additives, such as zinc dithiophosphates.



I ong hydrophobic tail for oil solubility. Therefore, the, grganic acids
typically have one or nore functional groups, such as or or SQOBH;
and a hydrocarbyl substituent. 10 Exanpl es of organic acids include

sul foni c acids; phenols, salicylic acids and sulfurised derivatives

t hereof; and carboxylic acids. 15 The dgtergents of the present invention
can conprise netal salts of an organic acid and particles of basic

i norganic salts (e.g. calciumcarbonate particles). Thus, each or the netal

detergent A Bef&?eﬁ?&&hﬁ@@ﬁioﬁ@éﬁ%hé odetBR)enbe AR FRiInt & an 4ddRiverthased, such
terns are under3tood by those skilled inthe art. det ergent conposition

conpri si ngeduee® formatomeftristopadaposis, for gaamplabighstempeyahue yassshandf or
exampl e, a m xture of netal .sulfonate and tal phenate. 25 The detergents
of "t he. pr GHE" RRSRFOR SAGINES CHRT SCOTNRHER YIGEPIOP SHIES-AK SRARFEIG P al © 5
of nore t : - I j ' idrPt i henvheid Q‘ggal ;
deterggnt QégBﬁggﬁg@fdy?H?ﬁg%ﬁgér@%%@S(l)frgtl)tnlg)b?%e of %E%‘a?n&c acl .t ‘?A hybrid
conpl ex dehetayealts iof ovdernie atids, hlssiknovat as satfastants mereire detergent is 30
stabilised by nore than one type of organic acid. It will be appreciated by
one skilled in the art that a single type of organic acid nay contain a

m xt ure of | | ptd"é'f I gacd d may
contain a A gngﬁeggggp%(?ﬁgﬂ%%% claci S ’o'stfy’\lll}af@%lcr:}yr:ﬁ—‘%%1| ﬁ%‘?ggt a?@@ﬁg%@g’. ﬁgﬁ% an
or gani ¢ agonyg Aydidphai®failFod Bil sdRbiltpniasrdfom) the ongaric deidsdypisabynbaty pe.
Thus, conplex detergents are distinguished from m'gééraes of two or nore
separ dfe ENErYIEORe ANIoGahgroUPSHSUE) afstd 06 CQUEHPTSHeldt ape adwidigeamy! of an
over based s?@%ﬁfldéﬁtsal icylate detergent with an overbased cal ci um phenate
det ergent . e art descri bes exanpl es of overbased conpl ex detergents. For
exanple, International Patent Application Publication Nos. 97-46643/4/5/6
and 7 descri be . o . . L .

Examples of organic acids include sulfonic acids; phenols, salicylic acids and

sulfurised derivatives thereof; and carboxylic acids.

15
The detergents of the present invention can comprise metal salts of an organic

acid and particles of basic inorganic salts (e.g. calcium carbonate particles).

Thus, each or the metal detergent in the detergent composition may be neutral or

20 overbased, such terms are understood by those skilled in the art.

A detergent composition comprising one or more metal salts of organic acids

may be present, for example, a mixture of metal sulfonate and metal phenate.

25 The detergents of the present invention may be salts of one type of organic acid
or salts of more than one type of organic acids, for example hybrid complex

detergents. Preferably, they are salts of one type of organic acid.

A hybrid complex detergent is where the basic material within the detergent is
30 stabilised by more than one type of organic acid. It will be appreciated by one

skilled in the art that a single type of organic acid may contain a mixture of

organic acids of the same type. For example, a suifonic acid may contain a

mixture of sulfonic acids of varying molecular weights. Such an organic acid



hybrid conpl exes made by neutralising a m xture of nore t han one acidic

organic compound with a basic metal conpound, and then 8JBFbh3¥0ng t he

m xture. Individual basic mcelles of the detergent are thus stabilised by

a plurality of organic acid types. Exanples of hybrid conplex detergents

i ncl ude cal cium phenat e- sal i cyI at e-sul onat e detergent, cal cium

phenat e- sul f onat e deterg |CI u&b henat e- SZ;FI Cré e detergent. 15

EP- A-0 758PBBYSHiOEIF 098s! F‘Elol',? ¥%‘F| ﬁrt%orBW@ﬁ ie H{f‘l%")‘? made by

car boxyl t he
y a&u?ﬁﬁg@sﬁébqwﬁ‘ é‘&%fﬁﬂ?gléf’rﬁﬂe%\éhh#&té%\x@ﬂag%@é dRAEF, Hh

m xture ciumsalicylate and enate ch co exés may be
referred éxampke dpbectabaniztire DRirkgy efieof ad overizser addiemgsalicylate e
sal i cyl at e-based-detergents, for exanp cal ci um

phenat e- sﬁ@ﬁ%@%ﬁt‘@ﬁ@@W%@@%?@P'@'@h?l‘ﬁ%ﬁe "dH@i98Nht es”. 25 A detergent,
whet hesr a conplex or not, can have a Total Base Nunmber (TBN) in the range

of 15-or 60 to 600, preferably 100 to 450, nore preferably 160 to 400. For

t he avoi daRg arofiestsritys, exdneplgsiot byermasedrgonmiex dotorgants| Forexapiplee  ashl ess
detergents, i.e. non-netal containing detergents. Preferably the detergent

conposi t i bvereetppALBatent AiP@h@@“thBUBW'@Qé\éQF A 4664 34/5% as edescrbeoup 1

and G oup r t

pr ef er abl ngc’[ﬁa %Sﬁl rﬁég%e ﬁ%‘@%@&agﬁ 1“9%?@?% fﬁ?rggﬁé %F'(?lnc’ﬁ[r?fgaf JuLy
2006 -13 &Brﬂb@uablmh hlveisiymetdl compdlundl Bne tiegr bherabimlg the rhixeureubri cating
oil conposition, in_ each aspect of the invention, is |less than 3200, or

3000 B 2Boiidudrkasic m@lbﬁmf the detergraharnthusstatitsed byaelaimityeo,

especi al | 0 he
al kal i ne é@ﬁﬁ?{sﬁémppégn%&( %6&5 Ei}bsé%mglreé(ﬁtgezeﬁ} %1%9,819 %%”gpm
Pr ef er abl yherdte- sh&ibgzrag@—@mf@mmamténg@m icalgluesghgnate-sulienstel datergerttidnidon, in
each aspect of the invention, in an anount, based on surfactant content, of

at nost 5ealciug phenatessalipyiate deiarogdt: especially at nost 20, nillimoles of
surfactant per kil ogram

15 EP-A-0 750 659 describes a calcium salicylate phenate complex made by
carboxylating a calcium phenate and then sulfurising and overbasing the mixture
of calcium salicylate and calcium phenate. Such complexes may be referred to

as “phenalates”

20 Preferred complex detergents are salicylate-based detergents, for example, a

calcium phenate-salicylate-sulfonate detergent and “phenalates”.

A detergent, whether a complex or not, can have a Total Base Number (TBN) in
the range of 15 or 60 to 600, preferably 100 to 450, more preferably 160 to 400.

25
For the avoidance of doubt, the detergent composition may also comprise

ashless detergents, i.e. non-metal containing detergents.

Preferably the detergent composition comprises at least one overbased metal

30 detergent.

Group 1 and Group 2 metals are preferred as metals in the detergents; more

preferably calcium and magnesium, especially preferred is calcium.



of the oil conposition (muol/kg). In an enbodi nent, the anount of detergent
conposi tion, based on surfactant content, in the oil conpd8L¥R¥4 is 10 to 15
mol / kg. 15 Means for determ ning the anount of surfactant are known to
those skilled in the art. For exanple, a skilled person can cal culate the
amounts in the final lubricating oil cgqposition frominfornmation
concerning the anount of raw materials (e.g., organic acids) used to nake
the detergent(s) and from information concerning the anount of detergent(s)
used in tI@efdradly, thé adfdunoopakaliheeartAmadtal inctak lobBlidamg ditcgmpositishyisi S,
metal analysis, CO2 analyis, potentionetric titration and chromatography)
can al so achsaspach ofiieineRkon e lessntban B208f os3PeQer 2R00, nnprewpreffet%ly

appreci ated by .a il n_ | rt that th s t etermne 25
the. anountee a3 oL E8ed G and 2a08 Specidl et il Pote, 2o RafRkhba) o o
at best appsOidrpt 860 i d ThBailklinkf @i et@tdiptisntWan be pf thal raRYys feiny ©
exactly the sane result; they are, however, sufficiently preciSe to allow
t he practitod260 ppm. present invention. 30 Co-additives Qther additives may

al so be present in the oil conposition of the present invention. 4 JULY
2006 -14 Co-additives suitable in the present invention include viscosity

i ndex i NPIERBRIrEDly, BRY HORIGEhti dIMMLiREPis (rebERLihARe ioNoMPd¥itorDin each
ant i oxi dant S, | spersant S, r ust inhibitors or rust pr eventl on agent S,
anti - wear asgent of thedaventwimin ds@meswiinbased 6ndenactint centent,afdatanost-5@ani ng

agents. Viscosity index jnprover [ VI SGOSI difiers) inpart high and
Mo thmpereiaey a sl Al ByPegaly pfinask 26 Ry elesptpuftattant HeF KigGial; n
shear sta i hﬁi& (SPBEKGY U i b by i scosity
or fluidi %%ﬁbilg\% to Etg)(rﬂr]per at g’r@é. ‘ﬁgpﬁ?lﬁgﬂggﬁ%?y?ﬁﬁqﬁ?g@ %\r/]?/scosi ty
nmodi fi er s camgpagitios, dalsed dn spirfantariccordentwén tiet oihgampositionis poltgher s,

i ncl udi ng rﬁrﬁ' }7 sters, such as polynethacryl ates;

pol y( et hy"¥REL 9- propyl ene) polymers and cl osely rel ated

15 Means for determining the amount of surfactant are known to those skilled in the
art. For example, a skilled person can calculate the amounts in the final
lubricating oil composition from information concerning the amount of raw
materials (e.g., organic acids) used to make the detergent(s) and from
information concérning the amount of detergent(s) used in the final oil

20 composition. Analytical methods (e.g., dialysis, metal analysis, CO2 analyis,
potentiometric titration and chromatography) can also be used to determine the

amounts of surfactant.

It will be appreciated by a skilled person in the art that the methods to determine
25 the amount of metal salts of organic acids (also known as surfactants) are at best

approximations and that differing methods will not always give exactly the same

result; they are, however, sufficiently precise to allow the practice of the present

invention.
30 Co-additives

Other additives may also be present in the oil composition of the present

invention.



nodi fications (so called olefin copolyners); hydrogenat ng?B{(%@t yrene- co-
but adi ene or -isoprene) polyners and nodifications; and esteritied

pol y(styrene 15 co-nmal ei ¢ anhydride) polynmers . O l-soluble viscosity

nodi fyi ng polynmers generally have nunber average nol ecul ar wei ghts of at

| east 15,000 to 1,000,000, preferably 28,6 000 to 600,000, as determ ned by
gel permeation chromatography or |ight scattering nethods. The disclosure
in Chapter 5 of "Chemistry & Technol ogy of Lubricants”, edited by R M
Morti er ar@o-additiveszaulitable iBGhEipreserddnveérdion ind0de viicasky éendsoadidgroeerd,

Prof essional, is jncarpor at_ed,he{ﬁﬁi,n. Cor r osi le i nhi pi tors reduce the

degr adat i GPIESIGRIMIPIIQLS KRHdation NNiRItAEY opaNtipEdantsp AisPaIsatis.dHet conposi ti on.

Thi adi 2055510 EXATBYS, o HBAS RE] AREHeh Y e Fo o ddodsddg 126 and

3 087 932 ‘are eXanplés"of corrosion’i rng oils.

Oxi dat ison ddﬁﬁd:lbiff@%,sand)ant&fﬁdrﬁmgd@g‘drﬂs. reduce the tendency of mneral oils
to deteriorate in service, evidence of such deterioration being, for

exanpl e, the production of varnish-like deposits on nmetal surfaces and of

Sul 1 0r' zod S RHEK iTErayES Kt Tseosy AR Rerdl BBakiah AP SLT <" her cor
hi nder ed pbeipersturéopbribilitad REabrigdttybit andpeimit litttel reAsiin 8hdar stable at
phosphosul furi zed or sul furized hydrocarbons. 4 JULY 2006 -15- O her

oxi dat i on glenateitempesrturas apst aisen@dibih peeeptallendsersdly arfluidibratdawi ng oi |

bl enadd i (PorERates SuhaRg <o ffEReY pSETRARD Ly SGaTeR TS dRnegly
oi | - sol ublggt hqlé@ulﬁ?%ﬁ%ﬁetmﬁrédwb@ﬁfmgﬂm&sl mcRiding poliseersnslash aor nal

bl endi ng conditions int S oil or additive package. The copper nmay, for

exanpl e, tpolymethesrylatas; pplyietbylgnerco-arapyens aalymetshaed cipsely related”

.di thi o-ph . r (MY e he copper salt
of a synt ﬁﬁ&&@agﬁoﬁa{sﬁréﬁggaﬁ o&?#?‘glygﬁ@,’ Lhy gf%ee%%rtr%#j g,ggléstg%ntteo@o Cl 8 fatty
aci d, an wsadighaet?d-isapréne Ppolgmaraaeldadoditichtond; ahdassterificd poly(stplnk- are
oi | -sol ubl e copper dithiqcarbamates, sul fonates, phenates, and to

acet yllacet@® ¢ apRyANIRIPAYMEES t iQilrFaluble iseosily PesREnIRIBEMRds ar e

ts)ﬁiici(:hi C“‘;déé}m%génﬁﬁa\?echGh%e?%QBPJgeQﬁbl%ﬁHr%ei&%s‘ oS! 1b&st0Fy bYG e f r om al kenyl
1,000,000, preferably 20,000 to 600,000, as determined by gel permeation
chromatography or light scattering methods. The disclosure in Chapter 5 of
“Chemistry & Technology of Lubricants”, edited by R.M. Mortier and S.T. Orzulik,
20  First edition, 1992, Blackie Academic & Professional, is incorporated herein.

Corrosion inhibitors reduce the degradation of metallic parts contacted by the
lubricating oil composition. Thiadiazoles, for example those disclosed in US-A-2
719 125, 2719 126 and 3 087 932 are examples of corrosion inhibitors for

25 lubricating oils.

Oxidation inhibitors, or antioxidants, reduce the tendency of mineral oils to
deteriorate in service, evidence of such deterioration being, for example, the
production of varnish-like deposits on metal surfaces and of sludge, and viscosity
30 increase. Suitable oxidation inhibitors include sulfurized alkyl phenols and alkali
or alkaline earth metal salts thereof; hindered phenols; diphenylamines; phenyl-

naphthylamines; and phosphosulfurized or sulfurized hydrocarbons.



or anhydrides. Copper antioxidants will generally be e”plaz%ﬁﬁzéo{@ an anount
of fromabout 5 to 15 500 ppm by wei ght of the copper, I'n e Tinal

| ubricating conposition. Dispersants nmaintain oil-insoluble substances,
resulting fromoxidation during use, in suspension in the fluid, thus
preventing sludge floccul ation and pregipitation or deposition on netal

parts. Sorfighf 8ﬂd§ﬁcﬁr‘u ﬁﬁﬁbi%wraﬁﬁaiiaaﬁtrswaeh A A58 fasaali@rdbaicmig@ bgh form

substantially no ash on conbustion, In contrast to netal-contalning (and

t hus ash- tompiosiiondéndude wilssole abppemearapetindse Thié spppaamay ber e al so

regarded herein a ess di sL)l,ersants. itable di sggqrﬁa ts . include or
e

s ashl. f
exanpl e, El@rnid\‘?gtm%@‘ecﬁ” DAY SHAR e )it ? 5YPPeseHEp yoilr sRlubleitt
aci ds, in;whi l: [ : ar
nei ght t eisqaeBRt 28 L EERERLRY 5 81 SURLREEnfe TR LREYS CORUER: BEME" o1
derivagivep obeﬂduivdﬁdckagé.\/%lewodpieghwawlfcaoe)dam(f)lwbgﬁﬁ the form of a copper
hydr ocar byl - substituted succinic acid. Such hydrocarbyl -substituted

car boxy! i dihydeacsbyedionor dithiorelosphate. Alemakixaly) the eornarBarhesidedi ni ng
d, | ' : ' | .
bar F1cul 27 e BORAGrEota ByRfleHe of hafh fbYATIG Mgia or il 20595

pol yal kyl ?Hg r@ﬁ%% ,‘éﬂn?ﬁhsagt%urlé?éﬁ’éciauﬁpéPir@ﬁiga?’ﬁrbgg@ic i@ sl

specifica I'scl osi ng spersants o ast-nmentioned type are US-A-3

202 678, g%e]éigsé@%ie éopger difocathAmhtes?2ulfen&éd, gRdnatds 24 666, 3 216 936
and BE- A-662 875. 4 JULY 2006 -16 Heavy duty diesel engine |ubricating oil

conposi t i acetylaeetbriadeazaamphiésybiepartiantadpntuseful soppeyeomppurdeacbhbgsider i ved
froma dispersant, than passenger car " engi ne_oil conpositions because nore
oi | -i nsol neblealranidia coppestriehand/os bt satsleriviesk fiiem alkemd sugcinietgcids esel

engi nes. Afg@;@drwsy, the nitrogen content, is preferably at |east O0.06,
nor e pref% y~at Teast 0.08, such as at least 0.10, especially at |east

0.12, mass % based on the nass of the oil conposition. The anpount of

nitrogen, preferably derived fromthe dispersant, tends not to be nore than
0.2 mass @pppaeanigiidantswihoepstrlly hesemployedda anca®PHnhef fremabmut 8dop4629.

15 500 ppm by weight of the copper, in the final lubricating composition.

Dispersants maintain oil-insoluble substances, resulting from oxidation during
use, in suspension in the fluid, thus preventing sludge flocculation and
precipitation or deposition on metal parts. So-called ashless dispersants are

20  organic materials which form substantially no ash on combustion, in contrast to
metal-containing (and thus ash-forming) detergents. Borated metal-free
dispersants are also regarded herein as ashless dispersants. Suitable
dispersants include, for example, derivatives of long chain hydrocarbyl-
substituted carboxylic acids, in which the hydrocarbyl group has a number

25  average molecular weight tends of less than 15,000, such as less than 5000;
examples of such derivatives being derivatives of high molecular weight
hydrocarbyl-substituted succinic acid. Such hydrocarbyl-substituted carboxylic
acids may be reacted with, for example, a nitrogen-containing compound,
advantageously a polyalkylene polyamine, or with an alcohol. Particularly

30 preferred dispersants are the reaction products of polyalkylene amines with
alkenyl succinic anhydrides. Examples of specifications disclosing dispersants of
the last-mentioned type are US-A-3 202 678, 3 154 560, 3 172 892, 3 024 195,
3024 237, 3219 666, 3 216 936 and BE-A-662 875.



15 20 25 30 Alternatively or in addition, dispersancy may;be pfgvi ded by

pol ynmeric conpounds capabl e of providing viscosity index I nproving
properties and dispersancy, such conpounds are known as a multifunctional
viscosity index inprovers. Such polymers differ fromconventional viscosity
i ndex inprovers in that they provide ped.formance properties, such as

di spersancy and/or antioxidancy, in addition to viscosity index

i mprovenent. Dispersant ol efin copolyners and di spersant pol ynet hacryl at es
ar e exanpHeawyfdutyndidsdl enginedobticatirgrois compositiors tenpd tovlease aMighearf unct i onal
viscosity index inprovers are prepared by chem cally attachi ng various

f unct i onaPMAYEaf Sutrogeyt, pre é@r@b’é’%‘#ﬁﬁé@,ﬂ¥ al%%ﬂﬁfﬁéma?(i@fhﬁ?%ﬁ%‘,gebﬁﬁb

pol ymers, ' . d v r I nmol ecul ar
el ont o SHBIrECgR BoER R Btk oot Wk AUBR S BHERE s B B56%Bk0. s

det er n§ nedrdyorgsed Penemat dutp didse magrgsapucordingly, #d nRogehaiontentiit hods.
The polyners used may be those descri bed above wth respect to viscosity

nodi fi er s Prafreately Gt teasd B 0fe melecrigferablysat Igast Q.08 o5y as atleast Pifar t

mmy. e | neSPROrLY 2k st B B, fr PsREa B P g P e ScoBRBb Thern)c™

t her ef or e gmdurrofinfttsderd Praf@eablgfderivel if @ tHy QBpk st ReAts nat & bednavet h an
active nmonomer such as nal ei ¢ anhydride and then derivatized wth, for

exanpl e, #ramPémEssore. Ahe agount Ibintrogeres maasurpd acganding amASEM A- 0 854 904
descri be B es of dispersants and dispersant viscosity index inprovers,
whi ch1%re'd rdingly incorporated herein. Rust inhibitors selected fromthe
group consi sting of nonionic polyoxyal kylene 5 polyols and esters thereof,
pol yoxyal kyl ene phenol s, and anionic al kyl sulfonic acids nmay be used.

Anti wear Adernativelsot ineadditienedispenspagy Mmaydir Brovided by pebtegribarts. Zinc

compounds capable of providing viscosity index improving properties and

dispersancy, such compounds are known as a multifunctional viscosity index
15 improvers. Such polymers differ from conventional viscosity index improvers in
that they provide performance properties, such as dispersancy and/or

antioxidancy, in addition to viscosity index improvement.

Dispersant olefin copolymers and dispersant polymethacrylates are examples of

20 multifunctional viscosity index improvers. Multifunctional viscosity index
improvers are prepared by chemically attaching various functional moieties, for
example amines, alcohols and amides, onto polymers, which polymers preferably
tend to have a number average molecular weight of at least 15,000, such in the .
range from 20,000 to 600,000, as determined by gel permeation chromatography

25  or light scattering methods. The polymers used may be those described above
with respect to viscosity modifiers. Therefore, amine molecules may be
incorporated to impart dispersancy and/or antioxidancy characteristics, whereas
phenolic molecules may be incorporated to improve antioxidant properties. A
specific example, therefore, is an inter-polymer of ethylene-propylene post

30 grafted with an active monomer such as maleic anhydride and then derivatized

with, for example, an aicohol or amine.



di hydrocarbyl dithi ophosphates (ZDDPs) are very w dely usgd \as.antiwear 1o
agents. Exanples of ZDDPs for use in oil-based conpositions are those of the
formula Zn[ SP(S) (OR1) (OR2)] 2 wherein RL and R2 contain from1l to 18, and
preferably 2 to 12, carbon atons. Sul fur- and nol ybdenum contai ni ng
conpounds are al so exanples of anti-wear7- 15 additives. Also suitable are

ashl ess plEgspbef 146 and €SB0 854 COAt @ thiBE exafTiNeBHGispEAdNtP N o
depressants, otherw se known as |ube oil flow inprovers, lower the mninmm

t enper at udispersanti\dscasiy index nprovers; whighoarecageobdinglyuneerposaiel reretddi ti ves
are well known. Foam control may be provided by an antifoamant of the
pol ysi | oxane type, for exanple, silicone oil or polydinethyl siloxane. A

smal | amoupist thisitsleseldtéd Frath HRNPIBHonSRYing®f woRbnicpBRBkFAlk
demnul si fyﬁds gi)rlrponent is described i% EIQ- A—IBQBBO 522n.lé\Pt y?s%)b?'ginﬁed by 25

reactifg aolyalkghdestersitioereaf tpolyoxyataierne pherilsehdognioaicalkylguifobics - epoxi de
with polyhydric %I coho] . Sonme of the above-nentioned additives may provide
a mul tipl REIASyMBY BEYSEGs: thus for exanple, a single additive may act as a
di spersant-oxidation inhibitor. This 30 approach is well known and need not
be further el aborated herein. 4 JULY 2006 -18- Preferably an anti-wear

addi ti ve, Astioieaa agentd, adithgidnacss inyplidist redyceospdradfenefabpartexatimt e, zi nc

di hydr ocar byl di t hif ophosphate, is esent in the lubricating oil

conposi ti gitydgacarhyl %3@@ Sn%&%ﬁﬁszsamﬁwmﬁe'ww%@s 86%%%5 tions

contain o t = i-OhE bk Nk '

dot er ont 2o, (PXABlos I ZIOPY Rory 1B FBas@fChinp St e Watbi e

amount  Wh& BAZ[SP (SO FAYBRRYS wiereinox! dAdiR3 cef@in A8nf Y6 HBOARd
Representative effective anounts-of such additives, when used in |ubricants,

are as fpldferdbly 2GoAddichtbeMaemeb a.i.* Mass %a.i.*

Sulfur- and molybdenum-containing compounds are also examples of anti-wear
15 additives. Also suitable are ashless phosphorus- and sulfur-containing

compounds.

Pour point depressants, otherwise known as lube oil flow improvers, lower the
minimum temperature at which the fluid will flow or can be poured. Such
20 additives are well known. Foam control may be provided by an antifoamant of

the polysitoxane type, for example, silicone oil or polydimethyl! siloxane.

A small amount of a demulsifying component may be used. A preferred
demulsifying component is described in EP-A-0 330 522. It is obtained by
25  reacting an alkylene oxide with an adduct obtained by reacting a bis-epoxide with

}polyhyd ric alcohol.

Some of the above-mentioned additives may provide a multiplicity of effects; thus
for example, a single additive may act as a dispersant-oxidation inhibitor. This
30 approach is well known and need not be further elaborated herein.



(Broad) (Preferred) Viscosity Mdifier0.01-60.01-4 CorrosjQfy 2006

I nhi bi tor0.01-50.01-1.5 Oxidation Inhibitor0.01-50.01-1.5 Friction

Reducer 0. 01-50.01-1.5 Di spersant0. 1-200. 1- 8 Di spersant Vi scosity

Modi fier0.01 -50.05-5 Detergent0.01-60.01-3 Anti-wear Agent0.01-60.01-4 Pour
Poi nt Depressant 0. 01-50.01-1.5 Rust | nhit&i tor0.001-0.50.01-0.2 Anti-Foam ng
Agent 0. 001PRfb0dn AnfSvdAraddsivid, 8Ubh @dhe) BMhyBioddByIitMapRoSplaate] K

i ngredi ent based on the final lubricating oil conposition. The additives nmay
be i ncor paxamydei zine diy pearbyldithippheaphalg, is riesent ip thalldyicalivaPil as a base

oil) in any convenien _Thu h additive can be added directly 1s to
the oil bféﬁ?%op‘;éﬁ‘%'?%a‘l%‘gﬁ%‘?iiﬁh'6?"?@?‘??% inthe oil at the desired |evel of
concentration. Such bl ending may occur at anbient tenperature or at an

el evated tenperature. Typically an additive is available as an adm xture
with as badbeniubrisatingatonpesiticrsicontgin éreg eomorg obths albovesmBntivn2d06 - 19-
When a plurality of additives, are enplqgyed. it may be desirable | t hough not
essent ol Bdlivebe Ty e AoieodntS R el Sobie yebR L Rendtbine e aadrti ve
CONpOSi t i Gage il iR UM SROLAL RHICHCOTELIES Haddlilid b Brovittditd debha® Rincihi ch can
be a Dbase oiel ,l Iv\,hereby the additives, Wlag(ﬂ t%e gxceptll on o'fr Vi snco'\glﬂty

nmodi f i er s, Reéprasentiativeeffective aimoeots ofysunbdadiditives, avierposad polubticaretsy assant s,
can be addedf si mul taneously to the base oil to formthe lubricating oil

conposi ti &1.10M%Sol ution of the additive package(s) into the oil of
| ubriggting viscosity may be facilitated by diluent or solvents and by

'm xing acconpanied with mld heating, but this is not essential. The
addi ti ve |paiditige(s) w il typically be formMasedsad.*caniiass vdha.i.*
(Broad) (Preferred)
Viscosity Modifier 0.01-6 0.01-4
Corrosion Inhibitor 0.01-5 0.01-1.5
Oxidation Inhibitor 0.01-5 0.01-1.5
Friction Reducer : 0.01-5 0.01-1.5
Dispersant 0.1-20 0.1-8
Dispersant Viscosity Modifier 0.01-5 0.05-5
Detergent 0.01-6 0.01-3
Anti-wear Agent 0.01-6 ‘ 0.01-4
Pour Point Depressant 0.01-5 0.01-1.5
Rust Inhibitor 0.001-0.5 0.01-0.2
Anti-Foaming Agent 0.001-0.3 0.001-0.15
Demulsifier 0.001-0.5 0.01-0.2

* Mass % active ingredient based on the final lubricating oil composition.

The additives may be incorporated into an oil of lubricating viscosity (also known
as a base oil) in any convenient way. Thus, each additive can be added directly
15 to the oil by dispersing or dissolving it in the oil at the desired level of
concentration. Such blending may occur at ambient temperature or at an
elevated temperature. Typically an additive is available as an admixture with a

base oil so that the handling thereof is easier.



I 0 additive(s) in proper anpunts to provide the desired g%ﬁ;‘{b&gation in the
final formulation when the additive package(s) is/are conbined with a
predeterm ned anount of oil of lubricating viscosity. Thus, one or nore
detergents may be added to small anmounts of base oil or other conpatible
solvents (such as a carrier oil or dil-.uent oil) together wth other

desirabl e \gfdhtl M@ﬁamgof aadivslhid ¥RpbyeRaciag e daiabid) dmholgMat. 5 to 90,
preferably fromb5 to 75, nost preferabl’y from 8 to 60, mass % based on the

mass of t lessadtial tosprapack e, oranordriidiiiveepadiages (alsotknoavn agedditvet basis in
the appropriate.proportions, The final .fornul.ation ypi.cal ly contain 5
to° 40" s SO G SRl eaRr g eddlipes, aha adpisot BB ch e 8

| ubri cati [ ' ; htid ' i ' | ubri cating
oi | conpogllglts}éoﬁﬁggieg%%%ra% %—@@t'géé%ﬁ@eﬁ% %%QP&%H?T}BEBS?E{E'E@C’& rs’corrposi tion,
for exanplreyltifturtieaalvideositydneditlers ang)poer poibt deptassgnts, lcan depadddad on has 2

to 20, preferably 5 to 18, nore preferably .7 to 16, such.as §.to 14, mass %
of addi {1 BUTaRRRPHP TebaRessl Bt PrngIHbriea oG TP oSN RSSO hod of
pr epari ng - . , .

ol ve adis AUEeHRRRabeRTIAGTAL Ol 361 Iicklfg TSR] mey MERCRRERY | | ves
or an addidilugat presdagetstara byconixing sesompaniad with enilaf hedtagatdt this esnof30 A
neans of increasing the power output of an en ir}e, partjcularly a

conpr essi G§SeNtd]; ¢ V@ paskage(s) w 'ItMH'éaEy BGr BEewWaiRselo ¢entainthgssenpl y .
The tygbo- : - I f . per given
oyt i ity ZEREREES) if ptobe Sdn(s d nrBRaR 1R dRRIEd cfbehfallh BHREIAAT, 0 Ca" o
t he cyl i ndemmuldtioneshenathgeadditivecpdgkaiges)| is/ape sembindty/witha pesieterpehéad

t hrough t he exhayst, and this can lei’?’afx to a | oss g%efficienci)/ of the

t ur bo- chaPgeeuU & ioH Pf {¢Rrqating MisGasitys ThUgeORR §F MPTBEIRISENEHBYERE cont ai ned

e boer odPEB ORMAPHRBLALN N 01 o oot TaptER 0 o0
m ni m se tchaidrasisoradilueint iod) ogetharfwith olinebdesinablgeadditives to form additive
15  packages containing from 2.5 to 90, preferably from 5 to 75, most preferably from
8 to 60, mass %, based on the mass of the additive package, of additives on an
active ingredient basis in the appropriate proportions. The final formulations may
typically contain 5 to 40 mass % of the additive package(s), the remainder being
oil of lubricating viscosity.
20
The amount of additives in the final lubricating oil composition is generally
dependent on the type of the oil composition, for example, a heavy duty diesel
engine lubricating oil composition has 2 to 20, preferably 5 to 18, more preferably
7 to 16, such as 8 to 14, mass % of additives, based on the mass of the oil

25  composition.

Thus, a method of preparing the oil composition according to the present
invention can involve admixing an oil of lubricating viscosity and one or more
additives or an additive package that corﬁprises one or more of the additives.

30
A means of increasing the power output of an engine, particularly a compression-

ignited engine, is to include a turbocharger in its assembly. The turbo-charger



met hod of determning the |oss of efficiency is, for exagpbgyz@ﬁe owvd41 LA
test, io where a boost pressure |oss, as a percent, is given: e higher the
boost pressure loss the greater the |l oss of efficiency. 4 JULY 2006
Exanpl es -21 Lubricating oil conpositions, identified herein as Exanples A
to D and Exanples 1 to 4, were bl endedyhy nethods known in the art at

conpar abl f i i catl Agi V4 | 14
concont r abRaotogs 0% Rlst o B5 eyt er G ERca SO bY pRECERId ieBntake
t he i nventireo thhabhare hisisoharged @ the ofiintdee oi | of lubricating viscosity
used and the physical properties of the resulting oil conpositions.
Conparative Exanple A was blended to a SAE 15W0 visconetric grade, whereas

conparat i I d fQ,an SAE
Towno vi soOEt FrEtad Wil BRI 48 SadR B HERFAST
were test afdithis qrslead tod 1easlof effitseritycofltne strbp-eisrger dLasg tha lifebiemeNdi4l LA
test, according to the CEC L-52-T-97 procedure. The results are also given

i n Tabl e ihe eBgmgecaussapRsiaseAntaEngaapn sheexhastmassyerpsituwithiodbeng oi |

Chan. BxaniiolHaRiEE e nd deh Aibs Wtol kAT tnal iiicaNa R EmMIAE GrBhose
in Exanpl gresenttindrtiofeshar @inimisehclio¥d Of wifRiaHByt o Ltudbedargdt. Farther, the

results in Table 1 show that the piston cleanliness and boost pressure |oss
are i npr omeaihad of Wetgrmipiogtthe tosst of@féicienty is, fasexarople, tke OM44Hsetesti n an

SAE 10WI0 oil c osition ee Example B.t.hrough.to anpl e, 4)., 25 ACEA
2500 er MOPHRADD L TS 7o 25e Be el IS NP 11 DISETIRE PElst “55 mer i ¢ s
poi nts f oprgYstir@ibgd thardreBrsIhanshsedf dfsiendy. % for boost pressure | oss.
Accordingly, at |east about 35 mass % of a Goup IIl basestock in an oil of

| ubricating viscosity may be required to neet the limts set by ACEA E5-99
in respect of the piston cleanliness and boost pressure |oss. .
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Examples

Lubricating oil compositions, identified herein as Examples A to D and Examples
1 to 4, were blended by methods known in the art at comparable TBN from oils of
lubricating viscosity and additive concentrates. Examples A to D are comparative
and Examples 1 to 4 are of the invention. Table 1 shows details of the oil of
lubricating viscosity used and the physical properties of the resulting oil
compositions. Comparative Example A was blended to a SAE 15W40
viscometric grade, whereas comparative Examples B to D and Examples 1 to 4

were blended to an SAE 10W40 viscometric grad'e.

Comparative Examples A to D and Examples 1 to 4 were tested for piston
cleanliness and boost pressure loss in the OM441LA test, according to the CEC-
L-52-T-97 procedure. The results are also given in Table 1.

Table 1 shows that Example A, a SAE 15W40 lubricating oil composition,
provided better piston cleanliness and boost pressure loss than Example B, an oil
composition containing the same additives as those in Example A but blended to
a SAE 10W40 viscometric grade.

Further, the results in Table 1 show that the piston cleanliness and boost
pressure loss are improved as the proportion of Group Il basestock is increased
inan SAE 10W40 oil composition (see Example B through to Example 4).

ACEA E5-99 performance specification sets a passing limit of at least 25 merits
points for piston cleanliness and at most 4 % for boost pressure loss.
Accordingly, at least about 35 mass % of a Group Ill basestock in an oil of
lubricating viscosity may be required to meet the limits set by ACEA E5-99 in

respect of the piston cleanliness and boost pressure loss.
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CLAIMS

1. A heavy duty diesel engine lubricating oil composition that passes either the

API CG-4 or the ACEA E2-96 engine test, comprising, or made by admixing:

(A) a major amount of an oil of lubricating viscosity comprising at least 35
mass % of a Group Ill basestock, based on the mass of the oil of
lubricating viscosity, that contains at most 0.03 mass % of sulfur,‘based on
the mass of said basestock, and that has a viscosity index of 120 or
greater and has greater than or equal to 90 mass % saturates, based on

the mass of said basestock; and

(B) a mincr amount of an additive composition comprising :
(i) a detergent composition; and

(i) one or more other additives;

wherein the oil composition has a cold cranking simulated viscosity, measured
according to ASTM D2602, of less than 7000 mPa.s at -25°C and a sulfated ash,
measured accerding to ASTM D874, of less than 1.35 mass %, based on the

mass of the oil comiposition.

2. The oil composition according to claim 1 wherein the oil of lubricating
viscosity censists essentially of a Group lll basestock and one or more of a

Group 1V basestock and a Group V basestock in the form of an ester.

3. The oil composition according to either claim 1 or claim 2 wherein the
detergent composition comprises a magnesium detergent additive and/or a

calcium detergent additive.

4. The oil composition according to any one ¢t claims 1 to 3 further

comprising a zinc dihydrocarbyl dithicphesphate additive.



wl- w 4 JULY 2006 CLAIMS -23 1. A heavy duty diesel engi, %ng%d cating oil

conposi tion that passes either the API CG 4 or the ACEA E2Z- engi ne test,

conprising, or made by admi xing: (A a major anount of an oil of l|ubricating
viscosity conprising at least 35 mass % of a Goup Il basestock, based on
the mass of the oil of lubricating viscepsity, that contains at nost 0.03

mass % of sul f up, mpasedoPbritAendaIRAl &Y didasessinekwhitdeddiat H2asa a
viscosity index of 120 or greater and has greater than or equal to 90 mass

% sat ur at eitaladispldcement loé atresst 6f5 kapslabasebspleremantpesyylmdsrmbat wastint  of
an additive conposition conpriising : (i) .a detergent conposition; and (ii)
one or nor -Odttgpeéaﬂi’lqe\feg’?'%@?g]qq ‘fCHBz’BWS %W%@Qttpdlﬁe KA28'"% 8ol d cranking
sinul ated yiSEOSL L Vs : . Ik T 2 | ess than 7000
wPas at - SEoeane il TR adReAn ol e o B 5" asT pera, of I ess
than 1.35 mass % based on the mass of the oil conposition. 2. The oil
conposi tion accordi n%_to. claiml wherein the oil of lubricating viscosity
consi sts eSsent PatPybatatpncpbaphedyy Babesiasek engineonshish emgiaeohasaa GQtaup |V

basestock gnd a oup..V S in_the f.ormof an ter. 3. The oil
conposi ti oﬁ‘sgl&%%'ﬂgmt%qg?’%hé‘?qmeaﬁ ﬁdl%oqlselraggmeé\t \Rﬁg%{”ﬁdeﬁrh%f atdlgf‘gr b'@nt
conposi ti ofyr& BEPE FreferdaiRENGS sHNELSiIEERRbsABAI 4d Y&rirmidinoinR ongalfGiaiMs
detergent additive. 4. The oil conposition according to any one of clains 1
to 3 furth&to4conprising a zinc dihydrocarbyl dithiophosphate additive. 4
JULY 2006 -24-

7. The use of an oil of lubricating viscosity comprising at least 35 mass % of a

Group III basestock, based on the mass of the oil of lubricating viscosity, that contains at

most 0.03 mass % of sulfur, based on the mass of said basestock, and that has a viscosity

index of 120 or greater and has greater than or equal to 90 mass % saturates, based on the

mass of said basestock, in a lubricating oil composition that passes either the API CG-4

or the ACEA E2-96 engine test, for improving the piston cleanliness of an engine.

8. A method of improving the piston cleanliness of an engine by adding to the

engine a iubricating oil composition as defined in any of claims 1 1o 4.

9. A heavy duty diesel engine lubricating oil composition that passes either the
API CG-4 or the ACEA E2-96 engine test, and gives at least 25 piston cleanliness merit
points and not greater than 4 % boost pressure loss in the OM441 LA engine test,
according to the CEC-L-52-T-97 procedure, which oil composition comprises, or is made
by admixing:

(A) a major amount of an oil cf lubricating viscosity; and

(B) a minor amount of an additive composition comprising :
(i) a detergent composition;; and

(i) one or more other additives;

wherein the oil composition has a cold cranking simulaied viscosity, measured
according to ASTM D2602, of less than 7000 mPa.s at -25°C and a sulfated ash,



5. A nethod of lubricating a heavy duty di esel engine, mh P i ne has a
total displacenent of at least 6.5 litres and a dlsplacenen g cyl i nder of
.at least: 1.0 litre per cylinder, which nmethod conprises supplying to the
engine a lubricating oil conmposition as defined in any one of clains 1 to
4. 6. A conbination of a heavy duty di es®l- engi ne, which engine has a total
di spl acenmenfeaglired dceasting.td IASTMDBM| of idssphacenehtmass %Yy bapeeorofheat

least 1.0 litre ﬁer cylinder and a Iubrlcatlng oi | conposition as defined
in any onemass@fdnawil compEsitioz. The use of an oil of lubricating viscosity
conprising at least 35 mass % of a Goup Il basestock, based on the nass

of the oil of lubricating viscosity, that contains at npbst 0.03 mass % of
sul fur, based on the mass of said basestock, and that has a viscosity index
of 120 or greater and has greater than or equal to 90 nmass % saturates,
based on the mass of said basestock, in a lubricating oil conposition that
passes either the API CG 4 or the ACEA E2-96 engine test, for inproving the
pi ston cleanliness of an engine. 8. A nethod of inproving the piston

cl eanliness of an engine by adding to the engine a |ubricating oi
conposition as defined in any of clainms 1 to 4. 9. A heavy duty diesel
engine lubricating oil conposition that passes either the APl CG 4 or the
ACEA E2-96 engine test, and gives at |east 25 piston cleanliness nerit

poi nts and not greater than 4 % boost pressure loss in the OWM41 LA engine
test, according to the CEC- L-52-T-97 procedure, which oil conposition
conprises, or is made by adm xing: (A) a mmjor anount of an oil of

| ubricating viscosity; and (E) a m nor anount of an additive conposition
conprising (i) a detergent conposition; and (ii) one or nore other
additives; wherein the oil conposition has a cold cranking sinmulated
viscosity, neasured according to ASTM D2602, of |ess than 7000 rnPa.s at
-252C and a sulfated ash, 4 JULY 2006 -25- measur ed according to ASTM D874,
of less than 1.35 nmass % based on the mnmass of the oil conposition.



