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conposi tions. BACKGROUND OF THE | NVE N A cr.ankcase lubricant is oil used
for general lubrication in aﬁﬁﬁéﬂhga‘, engi ne where an oil sunp

is situated generally bel ow the crankshaft of the engine and to which
circulated oil returns. It is well-known to include additives in crankcase

| ubri caRIELDF E ses. There has been a need and/or requirenent to
reduce the | evel of phosphorus in crankcase lubricants in order to inprove
the durability of exhaust gas treatnent catal ysts. Reduction in phosphorus
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reacti n; !;ﬁe@-ﬁﬂ%ﬁlﬁﬁ IW@{_’S@@ c anhydride in the presence of chlorine;
and (b conponent prepared by reacting a

pol yi sobutyl ene with malcic anhydride in the substantial absence of
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several purposes.

There has been a need and/or requirement to reduce the level of phosphorus in
crankcase lubricants in order to improve the durability of exhaust gas treatment catalysts.

Reduction in phosphorus levels can, however, cause increased wear in the engine.

WO 2005/012468 A1l (‘468) describes the use of a combination of dispersants to
provide a proper balance of seal compatibility, corrosion protection, and antiwear
performance required in modern low phosphorus-low sulphur lubricants for heavy duty diesel
engines. In ‘468, an example of the combination of dispersants comprises products of an
amine, an alcohol, or an amino alcohol, with a hydrocarbyl-substituted succinic anhydride
component, when the latter component comprises: (a} 10 to 95 weight percent of a component
prepared by reacting a polyisobutylene with maleic anhydride in the presence of chlorine; and
(b) S to 90 weight percent of a component prepared by reacting a polyisobutylene with maleic

anhydride in the substantial absence of chlorine.

A problem in the disclosure of ‘468 is that, although it discusses wear and describes
the HFRR wear seal test and the High Temperature Cameron Plint Test, 1t does not concern
itself with cam and lifter wear. Cam-plus-lifter wear is one of the parameters of the sequence

ITIG test, which is an API Category SM, ILSAC Category GF-4 test carried out during high



PF2006MD07 FF 2 tenperature conditions and which sinul ates hi gh-speed service
during relatively high anbient tenperature conditions. Moreover, "~468 does
not di scuss or describe piston deposits. A further problemof 468 is that
it mandat es §7h9 use of finite levels of chlorine which are wusually regarded
as undeSTPABIE for environmental reasofs. SUMMARY OF THE | NVENTI ON The
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0.09, such as 0.05 to 0.08, mass % a sul phur content, expressed as atons of

sul phur, of not greater than 0.3, such as not greater than 0.2, mass % and a
sul phat ﬂM&bﬁMEMater than 1, such as in the range of 0.5 to
0.8, mass % which conmposition contains, or is nade by adm xi ng, the

foll owi ng additive conponents in respective mnor anmounts: A at |east one
oi | - sol ubl e @he girksedli SPpenton| meas ttho gbove pribdéms vy deng vamt ashdessf nitrogen-

pol yal kenyl - substituted npno-or dicarpoxylic acid, ,anhydride or ester,. the
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sol e as ni trogen-contai ning dispersant in the ricating ol

conposi pistim depositigm and/cki viscokitp propedids imlubriCahtsrass % of nitrogen in the

| ubricating oil conposition; B. at |east one oil-soluble or oil-dispersible
overbased al kaline earth netal sulfonate, being the sole overbased netal
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lubricating oil composition having a phosphorus content, expressed as atoms of phosphorus,
of no greater than 0.09, such as 0.05 to 0.08, mass %,; a sulphur content, expressed as atoms of
sulphur, of not greater than 0.3, such as not greater than 0.2, mass %; and a sulphated ash
content of not greater than 1, such as in the range of 0.5 to 0.8, mass %, which composition
contains, or is made by admixing, the following additive components in respective minor
amounts:

A, at least one oil-soluble or oil-dispersible nitrogen-containing derivative of a
polyalkenyl-substituted mono-or dicarboxylic acid, anhydride or ester, the
polyalkenyl-substituted mono- or dicarboxylic acid, anhydride or ester being
made from a polyalkene exclusively by the thermal “ene” reaction, being the
sole ashless, nitrogen-containing dispersant in the lubricating oil composition
and providing from 0.03 to 0.07 mass % of nitrogen in the lubricating oil
composition;

B. at least one oil-soluble or oil-dispersible overbased alkaline earth metal
sulfonate, being the sole overbased metal detergent system in the lubricating
oil composition; and

C. at least one viscosity modifier.

In a second aspect, the invention provides a method of lubricating the crankcase of a
passenger car internal combustion engine which comprises supplying to the crankcase a

lubricating oil composition according to the first aspect of the invention.



In a second aspect, the invention provides a nmethod of |ubricating the
crankcase of a passenger car internal conbustion engine which conprises
supplying to the crankcase a |lubricating oil conposition according to the
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integers or components, but does not preclude the presence or addition of one or more

other features, steps, integers, components or groups thereof, the expressions
“consists of” or “consists essentially of”’ or cognates may be embraced within
“comprises” or cognates, wherein ‘“‘consists essentially of’ permits inclusion of
substances not materially affecting the characteristics of the composition to which it

applies;

“major amount” means in excess of 50 mass % of a composition;

“minor amount” means less than 50 mass % of a composition;

“TBN” means total base number as measured by ASTM D2896.

Furthermore in this specification:

“phosphorus content” is as measured by ASTM D5185;

“sulphated ash content” is as measured by ASTM D874;

“sulphur content” is as measured by ASTM D2622;

“KV100” means kinematic viscosity at 100°C as measured by ASTM D445.

Also, it will be understood that various components used, essential as well as optimal
and customary, may react under conditions of formulation, storage or use and that the

invention also provides the product obtainable or obtained as a result of any such reaction.



"KVI Q0" neans kinematic viscosity at 100C as neasured by ASTM D445. Also, it
wi || be understood that various conponents used, essential as well as optinal
and customary, may react under conditions of formnulation, storage or use and
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di spersant providing fromO0.03 to 0.07 mass % of nitrogen therein thereby
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engi nes. ase oil may be selected tromnatural (vegetable, animl or

m neral) and synthetic lubricating oils and m xtures thereof. It nmay range
in viscosity fromlight distillate mneral oils to heavy lubricating oils
such as TINGHIL CAOMBOMTION, i cating oil, notor vehicle oil and heavy
duty diesel oil. Cenerally the viscosity of the oil ranges from2 to 30,
especially 5 to 20, mRs 1 at 100C. Natural oils include animal and

veget abl e oi [This(congunscasdibof mbrcdtmpd/i@iobily inl 4 majod preyettial, soimetinks rederted
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propy compos?t?on Zs a passenger car motor oil (PCMO) for gasoline engines or a passenger car

diesel engine (PCDO) for light duty diesel engines.

A base oil may be selected from natural (vegetable, animal or mineral) and synthetic
lubricating oils and mixtures thereof. It may range in viscosity from light distillate mineral
oils to heavy lubricating oils such as gas engine oil, mineral lubricating oil, motor vehicle oil
and heavy duty diesel oil. Generally the viscosity of the oil ranges from 2 to 30, especially 5
to 20, mm?s™ at 100°C.

Natural oils include animal and vegetable oils (e.g. castor and lard oil), liquid
petroleum oils and hydrorefined, solvent-treated mineral lubricating oils of the paraffinic,
naphthenic and mixed paraffinic-naphthenic types. Oils of lubricating viscosity derived from

coal or shale are also useful base oils.

Synthetic lubricating oils include hydrocarbon oils such as polymerized and
interpolymerized olefins (e.g. polybutylenes, polypropylenes, propylene-isobutylene
copolymers, chlorinated polybutylenes, poly (1-hexenes), poly (1-octenes), poly (1-decenes));
alkylbenzenes (e.g. dodecylbenzenes, tetradecylbenzenes, dinonylbenzenes, di (2-

ethylhexyl)benzenes); polyphenols (e.g. biphenyls, terphenyls, alkylated polyphenols); and



copol ynmers, chlorinated pol ybutyl enes, poly (1-hexenes), poly (1-octenes),
poly (1-decenes)); al kyl benzenes (e.g. dodecyl benzenes, tetradecyl benzenes,
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obt ai ne rect roman ester on process and used w thout further
treatment would be unrefined oil. Refined oils are simlar to the unrefined
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Unrefined, refined and re-refined oils can be used in the compositions of the present
invention. Unrefined oils are those obtained directly from a natural or synthetic source
without further purification treatment. For example, a shale oil obtained directly from
retorting operations, a petroleum oil obtained directly from distillation or ester oil obtained
directly from an esterification process and used without further treatment would be unrefined
oil. Refined oils are similar to the unrefined oils except they have been further treated in one
or more purification steps to improve one or more properties. Many such purification
techniques, such as distillation, solvent extraction, acid or base extraction, filtration and
percolation are known to those skilled in the art. Re-refined oils are obtained by processes
similar to those used to obtain refined oils applied to refined oils which have been already
used in service. Such re-refined oils are also known as reclaimed or reprocessed oils and
often are additionally processed by techniques for approval of spent additive and oil

breakdown products.

Other examples of base oil are gas-to-liquid (“GTL”) base oils, i.e. the base oil may be

an oil derived from Fischer-Tropsch-synthesised hydrocarbons made from synthesis gas



simlar to those used to obtain refined oils applied to refined oils which
have been already wused in service. Such re-refined oils are also known as
reclaimed or reprocessed oils and often are additionally processed by
techni ques for _approval of spent additive and oil breakdown products. O her
exanpl e¥*8tbaEe oil are gas-to-1iquidb("GTL") base oils, i.e. the base oil

may be an .0jl ge i ved from Fi scher-Tropsch-sy thﬁsi,ged drﬁfagbo#ﬁ made
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cat egorBg‘g‘alSPWCH%ﬁ\égw?"e{do°’\}‘yé%%‘8?‘8?hlgeﬁta85?ﬁ‘@ I EOLCS 1509 definiti on.
Preferred is a Goup Il basestock, i.e. containing greater than or equal to
90 percent saturates and |less than or equal to 0.03 percent sul phur and
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| ubricating oil conpgsition, This preparation my be acconplished by addi ng
t he addBrepies than onggualite 8Q apy lestthpy 128 the oil or by adding it or themin the
formof a concentrate thereof to disperse or dissolve the additive(s).
Additives nay be provided in the oil by any nethod known to those skilled in
the art, eitmae ofirofdubridating &G0bEIYS pasvededsinya Mjol am@int i s&gb@ation withaddi ti on
of other ,additives._ Thus, each of the onponents can be added directly to
the basBURAIGEROWHS DLEE agitiveT Ehbl (BYand ek Hgnesessavs 98 or mre pe-additivee base
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poi nt depressant if. to be included) are blended into a concentrate or
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Fini sheghhulri:6éRkd id B 508§ RY nitifod kidwr ¥PiHo8d LI&Lin the art, either prior to,

contemporaneously with, or subsequent to, addition of other additives. Thus, each of the

components can be added directly to the base stock or base oil blend by dispersing or dissolving
it in the base stock or base oil blend at the desired level of concentration. Such blending may be

done at ambient temperature or at an elevated temperature.

Preferably, all the additives except for the viscosity modifier and a pour point depressant
(if to be included) are blended into a concentrate or additive package that is subsequently
blended into base stock to make the finished lubricant. The concentrate will typically be
formulated to contain the additive(s) in proper amounts to provide the desired concentration in
the final formulation when the concentrate is combined with a predetermined amount of a base

Jubricant.

The concentrate is preferably made in accordance with the method described in US

4,938,880.

The final crankcase lubricating oil composition may employ from 2 to 20, preferably 4 to
18, and most preferably 5 to 17, mass % of the concentrate or additive package, the remainder

being base stock.



formul ated to contain the additive(s) in proper anounts to provide the
desired concentration in the final formnulati on when the concentrate is
conbined with a predeterm ned anmount of a base |lubricant. The concentrate is
preferably made in accordance with the_nethod described in US 4,938, 880. The
final CP?%@@Q§E | ubricating oil conposi’tion may enploy from2 to 20,
preferably 4 to 18, and nost preferably 5 to 17, mass % of the concentrate
or additive package, the renmai nder being base stock. PF2006MD0O7 FF 7 The
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excl usi yédisivyf ddeged.hernal "ene" reaction, a known reaction. Such
pol yal kenes are m xtures having predom nantly term nal vinylidene groups,
such at |east 65, e.g. 70, nore preferably at |east 85, % As an exanpl e,

t here H@gﬁ&' d a pol yal kene known as highly reactive polyi sobutene
(HR-PI gﬁispﬁ I C #gﬂgom"rerci ally avail abl e under the tradenanes dissopal TM

(ex BASF) and U travisTM (ex BP-Anbco). US-A-4 152 499 describes the

preparations of such, polyners._|n ntrast, polyisobutene that has been
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exanpl ereasfivory «krdyax yéactiomciSuclpmpotjatienes are mixtures having predominantly terminal
vinylidene groups, such at least 65, e.g. 70, more preferably at least 85, %. As an example,
there may be mentioned a polyalkene known as highly reactive polyisobutene (HR-PIB),
which is commercially available under the tradenames Glissopal™ (ex BASF) and Ultravis™

(ex BP-Amoco). US-A-4 152 499 describes the preparations of such polymers.

In contrast, polyisobutene that has been functionalised by the so-called chlorination
method, (i.e. not relating to the invention) has a minor percentage of its polymer chains (e.g.

less than 20%) with terminal vinylidene groups.

The polyalkene is functionalized, for example, with carboxylic acid producing
moieties (preferably acid or anhydride) by reacting the polymer using the thermal “ene”
reaction under conditions that result in the addition of functional moieties or agents, i.e., acid,
anhydride, or ester moieties, onto the polymer chains primarily at sites of carbon-to-carbon

unsaturation (also referred to as ethylenic or olefinic unsaturation).

Preferred monounsaturated reactants that may be used to functionalize the polyalkene
comprise mono- and dicarboxylic acid material, i.e., acid, anhydride, or acid ester matenal,
including (i) monounsaturated C4 to C;o dicarboxylic acid wherein (a) the carboxyl groups are
vicinyl, (i.e., located on adjacent carbon atoms) and (b) at least one, preferably both, of said

adjacent carbon atoms are part of said mono unsaturation; (ii) derivatives of (i) such as



noieties (preferably acid or anhydride) by reacting the polynmer using the
thermal "ene" reaction under conditions that result in the addition of
functi onal nDieties or agents, i.e., acid, anhydride, or ester noieties,
onto the mer chains primarily at sites of carbon-to-carbon unsaturation
(al so r@?@ (%d:to as ethylenic or ol efdnic unsaturatlon) Preferred
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The functionalised oil-soluble polyalkene is then derivatized with a nucleophilic
reactant, such as an amine, amino-alcohol, alcohol, or mixture thereof, to form a
corresponding derivative containing the dispersant. Useful amine compounds for derivatizing
functionalized polymers comprise at least one amine and can comprise one or more additional
amine or other reactive or polar groups. These amines may be hydrocarbyl amines or may be
predominantly hydrocarbyl amines in which the hydrocarbyl group includes other groups, e.g.,
hydroxy groups, alkoxy groups, amide groups, nitriles and imidazoline groups. Particularly
useful amine compounds include mono- and polyamines, e.g., polyalkene and
polyoxyalkylene polyamines of 2 to 60, such as 2 to 40 (e.g., 3 to 20), total carbon atoms
having 1 to 12, such as 3 to 12, preferably 3 to 9, most preferably 6 to 7, nitrogen atoms per
molecule. Mixtures of amine compounds may advantageously be used. Preferred amines are
aliphatic saturated amines, including, for example, 1,2-diaminoethane; 1,3-diaminopropane;
1,4-diaminobutane; 1,6-diaminohexane; polyethylene amines such as diethylene triamine;
tricthylene tetramine; tetracthylene pentamine; and polypropyleneamines such as 1,2-
propylene diamine; and di-(1,2-propylene)triamine. Such polyamine mixtures, known as

PAM, are commercially available. Particularly preferred polyamine mixtures are mixtures



correspondi ng derivative containing the dispersant. Useful am ne conpounds
for derivatizing functionalized polyners conprise at |east one anm ne and can
conprise one or nore additional amne or other reactive or polar groups.
These alr)rFi nes ey be hydrocarbyl am nes or may be predom nantly hydrocar byl
am nes [HCWATCh the hydr ocar byl group ncl udes ot her groups, e.g., hydroxy
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UK 989, ndri ners, rzdol am nes, and conb-structured am nes may
al so beéﬁgﬁ%ﬁsﬂﬁ?ﬁw,ﬁgfﬁﬁéé& am nes, as described in U S. Patent No.
5,053,152 may be used. The functionalized polynmer is reacted with the am ne

conpound usi ng conventional techniques as described, for exanple, in US.
Pat ent Nos. 4h23dispg@Sangn@btained and employed in the present invention are nitrogen-

containing, ashless (metal-free) dispersants. The functional groups are capable of associating
with particles to be dispersed. The nitrogen-containing groups, provided by derivitization, are
polar groups attached to the polymer backbone, often via a bridging group. A suitable ashless
dispersant may be, for example, selected from oil-soluble salts, esters, amino-esters, amides,
imides and oxazolines of long chain hydrocarbon-substituted mono- and polycarboxylic acids
or anhydrides thereof; thiocarboxylate derivatives of long chain hydrocarbons; and long chain

aliphatic hydrocarbons having polyamine moieties attached directly thereto.

A dispersant of the present invention preferably comprises at least one dispersant that
is derived from polyalkenyl-substituted mono- or dicarboxylic acid, anhydride or ester, which
dispersant has a polyalkenyl moiety with a number average molecular weight of at least 900
and from greater than 1.3 to 1.7, preferably from greater than 1.3 to 1.6, most preferably from
greater than 1.3 to 1.5, functional groups (mono- or dicarboxylic acid producing moieties) per
polyalkenyl moiety (a medium functionality dispersant). Functionality (F) can be determined

according to the following formula:

F=(SAP x M,)/((112,200 x A.L) - (SAP x 98)) (1)



5,229,022, as well as in EP-A-208,560. The di spersants obtained and enpl oyed
in the present invention are nitrogen- containing, ashless (netal-free)

di spersants. The functional groups are capabl e of associating wth particles
to be dhggg&@gg. The nitrogen-containipng groups, provided by derivitization,
are porar groups attached to the pol yher backbone, often via a bridging
group. A suitable ashless dispersant may be, for exanple, selected from

oil -soluble salts, esters, am no-esters, am des, imdes and oxazolines of

| ong chaingrety SAPGR tHeNapshi B4t dntiu@ehberDing, tha ndmper y@ilhigesitlsiof KKOHESnsW@hed
anhydri des thereof; thiocarboxyl ate derivatives of |ong chain hydrocarbons;

and | ondn dhearemplgle pevinaligationdelothgr dath LIPS | IR ESo B ENPH dhgrRestigsonfaingih e d
T _ ; . ! (
ot Teastee gt diuuch & ROGRAAR, Seqltie B SR DNEIMCR MeChihBe XydQlEL 0o

or di camadecyildr avedghitchf the byetirigdelefim pebinet;, anshAdhis tie peresnadtiveaagradient yail kenyl
noi ety with a nunber, average nol ecul ar wei ght of at |east 90Q _and from

gr eat er thenayrcinigeeniaining ro3eaqns PEYugt {(ths piegiagider bemgapnreadied plafing polymagr,
preferap&%hﬁgggh,gﬁg Hﬂﬁ&@W 1.3 to 1.5, functional groups (nono- or

di car boxylI'c a0|3 produci ng ‘noi eti es) per polyal kenyl noiety (a nedi um
functionality dispersant). Functionality (F) can be determ ned according to
the following formula:. F =(SAP x, M)/ ((112,200 x A L) - (SAP x 98)). (1)
PF2006MD07 EENEBlNN &Rt manee 91 dioteboxilibricid BRENERE nuRisst YOl geact tWEh runber
of m | I haligdPhi! ot ¢RRAMTARonoIN dlife CRIBAE! ol WdidtidsF HldOthe Chuhbét 8F1
groups i n one gram of ‘the succinic-containing reaction product, as

det er m festianad @raipsdn the pEfdkdaddsybshtutédscarbex yhio mbpatingy egeay evill detesaink alie wei ght
of the starti o] efi.n pol yner; d.A,l.. is the percent active ingredient of
t he sucBF‘ﬁ‘L‘E‘- %Pmlﬁﬁg%ééfq@ﬁ%&?s&%epp??ﬂ@ remai nder bei ng unreacted

ol efin polyner, succinic anhydride and diluent). Generally, each nono- or

di carboxylic acid-producing noiety will react with a nucleophilic group
(am ne, al cdhelpplyalkedyl mpicts vEthepbirersanofthie gs¢sennvhveltmnnmap daveoi nufmbact i onal

et of mi AEETEBRCmBRGHBERN S ALt B AP0 e vt Spferre ety nivare s amd

3000, such as between 2000 and 2800, more preferably from about 2100 to 2500, and most

preferably from about 2200 to about 2400. The molecular weight of a dispersant is generally
expressed in terms of the molecular weight of the polyalkenyl moiety; this is because the
precise molecular weight range of the dispersant depends on numerous parameters including
the type of polymer used to derive the dispersant, the number of functional groups, and the
type of nucleophilic group employed.

Polymer molecular weight, specifically M, can be determined by various known
techniques. One convenient method is gel permeation chromatography (GPC), which
additionally provides molecular weight distribution information (see W. W. Yau, J. J.
Kirkland and D. D. Bly, "Modem Size Exclusion Liquid Chromatography"”, John Wiley and
Sons, New York, 1979). Another useful method for determining molecular weight,
particularly for lower molecular weight polymers, is vapor pressure osmometry (see, €.g.,
ASTM D3592).

The polyalkenyl moiety in a dispersant of the present invention preferably has a
narrow molecular weight distribution (MWD), also referred to as polydispersity, as
determined by the ratio of weight average molecular weight (My) to number average

molecular weight (M,,). Polymers having a My/M,, of less than 2.2, preferably less than 2.0,



The pol yal kenyl noiety of the dispersant of the present invention may have a
nunber average nol ecul ar wei ght of at |east 900, suitably at |east 1500,
preferably between 1800 and 3000, such as between 2000 and 2800, nore
preferably from about 2100 to 2500, and nost preferably from about 2200 to
about 228§9m$ﬁ5 nol ecul ar wei ght of a Hispersant is generally expressed in
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pol ynmers conprise polyners of ethylene and/or at |east one C3 to C28

al pha-ol efin having the fornmula H2C=CHR wherein Rt is a straight or branched
chai n al kyl Amathec akefabelpssi ofi podyriers as Ralymarsoprepatd by catichivipehyaianizatien pbl ymer
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polyisobutenes obtained by polymerization of a C, refinery stream having a butene content of
35 to 75% by wt., and an isobutene content of 30 to 60% by wt., by the thermal “ene” reaction.
A preferred source of monomer for making poly-n-butenes is petroleum feedstreams such as
Raffinate II. These feedstocks are disclosed in the art such as in U.S. Patent No. 4,952,739.
A preferred embodiment utilizes polyisobutylene prepared from a pure isobutylene stream or
a Raffinate I stream to prepare reactive isobutylene polymers with terminal vinylidene olefins

as described above.

Polyisobutene polymers that may be employed are generally based on a polymer chain
of from 1500 to 3000.

The dispersant(s) of the invention are preferably non-polymeric (e.g., are mono- or

bis-succinimides).

The dispersant(s) of the present invention can be borated by conventional means, as
generally taught in U.S. Patent Nos. 3,087,936, 3,254,025 and 5,430,105. Boration of the
dispersant is readily accomplished by treating an acyl nitrogen-containing dispersant with a

boron compound such as boron oxide, boron halide boron acids, and esters of boron acids, in



pol ymers conprise interpolyners of ethylene and at | east one al pha-ol efin of
t he above fornula, wherein RL is alkyl of from1 to 18 carbon atons, and
nore preferably is alkyl of froml to 8 carbon atonms, and nore preferably
still 0%9&%&%%% to 2 carbon atons Anot her useful class of polyners is

pol ynmer s "prepared by cationic polyneri%%tion of nononers such as isobutene
and styrene. Commpn pol yner. ro L SaClass include ol vi sobut.enes. opt ai ned
by pol 3 EATPAT BHEGPRGoSIoas FRETY b PORITRE A OR A e B b IERe 865,
75% by \atylate@Rfircken co@podigne content of 30 to 60% by w., by the thernal
"ene" reaction. A pretferred source of nononer for making poly-n-butenes is
petrol eum feedstreans such as Raffinate Il. These feedstocks are discl osed
in the art i, t. : 7 ar ' t
i1 zee portiFoshTe i Spchfifidhe Piud ¥enidiRied vorEl E50 PR TBAMHAAEY

Raf f i na{EBO, B}, iebétidved pr stpeh efor erahple coidispbrsht ianidespal ietidesvdstamihe satispal
vinylidene olefins as described. above. Polyisobutene polyners that. nay be

enpl oyed-ZartBe gastehosste palh 9f dae dismiden JBgration empe carsied qub by rddme: » sybigsnt The
o . . . | o : . ]
or Pt o SRy of o bl LMY ORI FLGAC RO Youl 08 U] 1 tcelt nieBhy TON

bor at ed cbypomitvaiit licating withatisingst fra@en8s@kd ¥90, 219 ht40it6 180C,Hatt i IN®S5
3,087,936, 3,254,025 and 5,430,105, Boration of the dispersant is readily
acconpl ihewsdfoblpwed bxmitragen strppyne. ltareyBislys Siethereon Weptaresifandsirondiaied by bor on
conmpound . I Lde. |y . aGl X y ..poron
ol s, RATHEBRAE RS8BT KAGIALARC'R the ReBL TSRl B PP pfERERS. Wity
atom ¢ pem@dng nates. Ofthdd postrrei@ionasdessed kfowh in the uttataf dlsoiberapplidd. conposi ti on.
The boron, which appears in the product as dehydrated boric acid polyners
(primarily (HBO2)3), is believed to attach, for exanple, to dispersant

| mdes and driygldfs @S iHcnS 8l Lmpodtith mal RBnH ARATR! & 56! duchs 116 8
diim de. Boration ctan be carried ou yaglg ng a sufficlen quan%lty bf a
bor on cprferably,2 foreeiheasatd disprosanc aci d, usually as a slurry, to the acyl
nitrogen conpound and heating with stirring at from 135C to 190, e.g., 140
to 170, C, for from1l1l to 5

DETERGENT (B)

The present invention requires the presence of one or more overbased alkaline earth
detergents, e.g. having a TBN of 150 to 450, consisting of at least one alkaline earth metal
sulfonate. These detergents may be present in such amounts to provide their normal attendant
functions so long as the sulfated ash content of the oil remains at not greater than 1, such as
0.8 or less, wt. % and generally are used in amounts of from 0.5 to 3 wt. %. The alkaline

earth metal may be calcium or magnesium, preferably calcium.

Sulfonates may be prepared from sulfonic acids, which are typically obtained by the
sulfonation of alkyl-substituted aromatic hydrocarbons such as those obtained from the
fractionation of petroleum or by the alkylation of aromatic hydrocarbons. Alkaryl sulfonates
usually contain from 9 to 80 or more, preferably from 16 to 60, carbon atoms per alkyl

substituted aromatic moiety.

VISCOSITY MODIFIERS (C)

These function to impart high and low temperature operability to a lubricating oil. The

VM used may have that sole function, or may be multifunctional.



hours, followed by nitrogen stripping. Alternatively, the boron treatnent can
be conducted by adding boric acid to a hot reaction m xture of the

di carboxylic acid material and am ne, while renoving water. O her
post-reg%l on l{Jrocesses known in the art can also be applied. Typically, the
| ubrica |ng 0 conposi ti on may contai P fromo0.1 to 20, such as | to 8,
preferably 2 to 6, nmass % di spersant. DETERGENT (B) The present invention
requires the presence of one or nore overbased al kaline earth detergents,
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their normal attendant functions so |long as the sulfat ed ash content of the

are used P isERpaES Y WivtigbRtieSopolnfed b tene o FRBASERE S Y
cal ci umhiphermagptRsdlefins, Pobjrasthdirylates| ﬁolyﬁnkylﬁwtﬁaemdtm mamaérgzlaw eppdlgshefs] om

sul fonic acids, which are typically obtained by the sulfonation of

al kyl - s GeRAIymERE of ampesauated HP@’@QW@@MWE@@H@}W BRI BOhERETS %ﬂyrpnre

fractio

Al kar yl qg&%‘?ghc '{Ste%%&)hﬁﬁﬁﬁﬂ con g?%dﬁl )g&%g g%ﬁg?éqﬁﬁpe%pr e¥ Aﬁg y fom 16
to 60, and impreaturdipsd, aslvell as &a l@amanymgdlrogermrmlt hatnopolysiers oV bnadiGhe And

MODI FI ERS (C) These f nctl to inpart high and | ow tenperature operability
to a | ubOPEHE ARYISBITEIC qiﬁ\é‘y%weﬂ}%-ed may have that sole function, or may be
mul tifunctional. PF2006MDO7 FF 13 Multifunctional viscosity nodifiers that
al so function as dispersants are also known. Suitable viscosity nodifiers
are pol yi sobThyy ensy, caspbity Bedlstool 0,edueh| mn@2and 3pmogzg| %nef thie dubticatingroil

al pha-ol efi ns,. pol ynet hacryl ates, pol yal kyl net hacryl ates, nethacryl ate
copol ymSP'é‘pOS‘E ol ymers of an unsaturated dicarboxylic acid and a vinyl
conpound, inter polyners of styrene and acrylic esters, and partially

hydr ogenat ed copol yners of styrene/ isoprene, styrene/butadiene, and

i sopr en€THERABDETIVAES wWwel | as the partially hydrogenated honopol yners of
but adi ene and isoprene and isoprene/divinyl benzene.

Other additives, such as the following, may also be present in the lubricating oil

compositions of the present invention.

Anti-wear agents may comprise dihydrocarbyl dithiophosphate metal salts wherein the

metal may be an alkali or alkaline earth metal, or aluminum, lead, tin, molybdenum,

manganese, nickel, copper, or preferably, zinc.

Dihydrocarbyl dithiophosphate metal salts may be prepared in accordance with known
techniques by first forming a dihydrocarbyl dithiophosphoric acid (DDPA), usually by
reaction of one or more alcohols or a phenol with P,Ss and then neutralizing the formed
DDPA with a metal compound. For example, a dithiophosphoric acid may be made by
reacting mixtures of primary and secondary alcohols. Alternatively, multiple
dithiophosphoric acids can be prepared where the hydrocarbyl groups on one are entirely
secondary in character and the hydrocarbyl groups on the others are entirely primary in
character. To make the metal salt, any basic or neutral metal compound could be used but the
oxides, hydroxides and carbonates are most generally employed. Commercial additives
frequently contain an excess of metal due to the use of an excess of the basic metal compound

in the neutralization reaction.



They may constitute 0.01 to 10, such as 0.25 to 3, nmass % of the lubricating
oil conposition. OTHER ADDI TI VES O her additives, such as the follow ng, may
al so be present in the lubricating oil conpositions of the present

i nvention. Anti-wear agents may conprise di hydrocarbyl dithiophosphate netal
salts wWHelP& %W fhe netal may be an alkMti or alkaline earth netal, or

al um num lead, tin, nol enum anese I C coppey, referably,
zinc. Di hyd&gﬁd?rﬁiweﬁiztlﬁ%/%g}ygé‘ffﬁﬁ){y% O%a% @P@e rgﬁﬁP@élePﬁfﬁ&cg@rdance
with k”ﬁYH}ercﬁHﬁ[‘&ﬂH@ﬁhcﬁrhéﬁcr&Edsfe@lﬂ%d%eareﬁﬂebefﬁédl?ﬁﬂléﬂll&vih ifenagsphori ¢ acid
(DDPA), usually”by reaction of one or nore al cohols or a phenol wth P2S5
and thegneutrabi zingyhe forned DDPA with a nmetal conmpound. For exanple, a
di t hi opho orig acid y be made by reacting m xtures of primry and
secondary al hEIs. Alternatively, nultiple dithiophosphoric acids can be
prepared where the hydyocarbyl groups on one are entirely secondary in
charact ¢r and tRehy& ¢cadrbyl groups on the others are entirely primary in
charactgr. To ke thejnetal salt, any basic or neutral netal conmpound could
be used|but #he oxide$, hydroxides and carbonates are nost generally

enpl oyed. mrerci al aglditives frequently contain an excess of netal due to
t he use B n excess 2t he basic netal conpound in the neutralization

reactio 0 7 T . ' j - did hi phat es
(z00r) el RS ey b fhe Ao Bk lani) et il 0ty 10380 13° 2,
be repr pegerably Dy 12)earboh hwmsnghdf iacloding radicalRExchl as RIS/ Zikerfyl, @rid, uhétlieyln R and
R may be the sanme or different hydrocarbyl radicals containing from1l to 18,
pr ef er aBlkary} apd cycloaliphatieradigalsnd agtialarlyairelersd as Band ' ereupsiarg alkyl grpups

al kenyl oraryle cafiorl Abky! T hus, the radicals may, for example, be ethyl, n-propyl, i-propyl, n-
butyl, i-butyl, sec-butyl, amyl, n-hexyl, i-hexyl, n-octyl, decyl, dodecyl, octadecyl, 2-
ethylhexyl, phenyl, butylphenyl, cyclohexyl, methylcyclopentyl, propenyl, butenyl. In order
to obtain o1l solubility, the total number of carbon atoms (i.e. R and R’) in the
dithiophosphoric acid will generally be about 5 or greater. The zinc dihydrocarbyl
dithiophosphate can therefore comprise zinc dialkyl dithiophosphates.

To limit the amount of phosphorus introduced into the lubricating oil composition by
ZDDP to no more than 0.09 mass %, the ZDDP should preferably be added to the lubricating
oil compositions in amounts no greater than from 1.1 to 1.3 mass %, based upon the total

mass of the lubricating oil composition.

Oxidation inhibitors or antioxidants reduce the tendency of base stocks to deteriorate in

service which deterioration can be evidenced by the products of oxidation such as sludge and
varnish-like deposits on the metal surfaces and by viscosity growth. Such oxidation inhibitors
include hindered phenols, aromatic amines, alkaline earth metal salts of alkylphenolthioesters
having preferably Cs to C;; alkyl side chains, calcium nonylphenol sulfides, ashless oil soluble
phenates and sulfurized phenates, phosphosulfurized or sulfurized hydrocarbons, phosphorus

esters, metal thiocarbamates and oil-soluble copper compounds as described in U.S. 4,867,890.

Friction Modifiers which include boundary lubricant additives that lower friction

coefficient and hence improve fuel economy may be used. Examples include ester-based

organic friction modifiers such as partial fatty acid esters of polyhydric alcohols, for example,



al karyl and cycloaliphatic radicals. Particularly preferred as R and R
groups are al kyl groups of 2 to 8 carbon atons. Thus, the radicals my, for

exanpl e, be ethyl, n-propyl, i-propyl, n- butyl, i-butyl, sec-butyl, anyl,
n-hexylpm&fgw%¥l, n-octyl, decyl, dodeﬁ¥l, oct adecyl, 2- ethyl hexyl, phenyl,
butylphenyf, cycl ohexyl, nethylcycl opehtyl, propenyl, butenyl. In order to

obtain ojl solubiljty, the t.otal nunber. of. rb e | in
the di ﬁ‘%"%@ﬁd@%ﬁ’ﬁeﬁ%’ 6?8?1 oaIW?'ﬁasgeg n(grggﬂlf ;.11{1 B%%gb%ggl q{g%()r fggurmelgrt SM%e %igl nc

di hydr ogadifiyds thﬂide?émhﬁﬁ"ﬁdi@lhﬁl giaulfhitkr ®EP e ogaP iiotbdemis cOmpbilnds where

di t hi ophosphates. To |limt the anount of phosphorus introduced into the

| ubr i cathergelypdenuwip et eemRlapin dinygiyar pptrighclpdfem.nan 0. 09 nmass % the ZDDP
shoul d preferably be added to the lubricating oil conpositions in amounts no
greater than from1l.1 to 1.3 nmass % based upon the total mass of the

| ubricating ®ubt iahibposistieoted ffon thatdroup tomBisting of sormsniapdliyoxyaliayMie pobblce t he
t endency of base stocks tqQ deteriorate in service which deterioration can be
evi dencéed gjers Hsresf. palyorxalisylens,phenels.end srienic akyb sulfogte aguly mayhedised- | i ke
deposits on the netal surfaces and by viscosity growh. Such oxidation
inhibitors include hindered phenols, aromatic am nes, al kaline earth netal

sal ts of al ky sgrhahambimtad st densulsifying comppneritanabbe/ uded. tAo pteteral dophulsyde

chai ns, cal ci um nonyl p e_n%rP j des,. ashless oil sol ubl phenat es .and

sul furi f@ap?mehw@@?n 08 oﬁﬁ,%i?ri Biig oBfained) y sercting %@le‘lﬁl&’&er B8HE WIbhds phor us
esters, i 3 . a1 |50l > c : i bed in
TR e R AR S e S e e S R S A T T
t hat | owed 4t rilevel oot excepdingi(C1 erass %radtiveingredientor A weatfratelof €0 var).Ofmyash e used.
Exanpl es incluqf ester-based organic friction nodifiers such as parti al
fatty a@FlyedRgredientds CUNFIERL i c al cohol's, for exanpl e, PF2006M)O7 FF 15

gl ycerol nonool eate; and am ne-based organic frication nodifiers. Further

exanpl es are additives that deposit nol ybdenum di sul f phide such as
or gano- nol yb@eun pointeiepressaiits, othemease knhwnias lubledarflow imsprofers, lewenth¢ miniinmm

di nucl trinucl.ear, f t i nhi bit | d, f th
Conat st PR N i AU Bowelocadohs BRues ih ishe” i el knobm.
pol yoxyg*?whledmwa%@ihses Which #pRVE theabldtbmpathibRANIEIRE bOthe TR¥DSe €386 ;A snal |

anmount a denul si fyi ng conponent nay be used. A preferred denul sifying
dialkyl fumarate/vinyl acetate copolymers, polyalkylmethacrylates and the like.

Foam control can be provided by many compounds including an antifoamant of the

polysiloxane type, for example, silicone oil or polydimethyl siloxane.

ENGINES

The invention is applicable to a passenger car internal combustion engines such as

spark-ignited and light duty compression-ignited two-or four-stroke reciprocating engines.

EXAMPLES OF THE INVENTION

The invention will now be particularly described in the following examples which are not

intended to limit the scope of the claims hereof.

Two fully-formulated SW30 lubricating oil compositions (or lubricants), Lubricant 1 and

Lubricant A, were blended by methods known in the art. The two lubricants differed in that:



conmponent is described in EP 330,522. It is obtained by reacting an al kyl ene
oxi de ' with an adduct obtained by reacting a bis-epoxide with a pol yhydric

al cohol . The derul sifier should be used at a |level not exceeding 0.1 mass %
active %p &%%i nt. Atreat rate of 0.001 to 0.05 nmass % active ingredient is
conveni BAL T PSur poi nt depressants, ot Herwi se known as lube oil flow

i nprovers, | rt I ni.mum .t enperature_ at ich.the.fluid wl.l.flqw or can
ber pour ed. Shumcattl«d YBLSRT ot (8 R Asron g o bttt Ssnotesl sihwctned Han o

i pr ovepdipRob@Myl-ShdRaiRide! B Wiith fhe p¥lyRbbitBeyl imdiétd wak Qefedt FortpSlyistindbrey |
fumarate/vinyl acetate copol ymers, polyal kyl methacryl ates and the Iike. Foam
cont r ol susginichanhpdrde mede ythedhermal Segsouersdon:idfudi ng an anti f oanant of the

pol ysi | oxane type, for exanple, silicone oil or polydinmethyl siloxane.

ENG NES The invention is applicable to a passenger car internal conbustion

engi nes suchLabricagpAl & réfgrehdecidbigaelt, lcogiBinedi b Yshta3eaispasand Bofréspbiiditle torbator
four-stroke reciprocating engi nes. EXAMPLES OF THE | NVENTI ON The invention
wi || nogensneshint hubgicant| exgent that fagipelmsetdeny bmoishy Was dszaieg feosn pplvisabyere not

i nt ende R ngﬁ . i hereof. Two fully-fornmul ated 5WB0
| ubri caglfctﬁfg?uéo%%%(#gg%@tl on%ailgé%géﬁ@%ant s), Lubricant | and Lubricant A,
were bl ended by net hods known in the art. The two lubricants differed in
that: rr2006MD07 FE 16 Lubricant_ 1,.a lubricant of the invention, contained
an ashl ess dFagdlubaent wanapds byyngxing: pol yi sobut enyl - succi ni mi de, in which
t he pol yi sobutenyl noiety was derived from pol yi sobutene succinic anhydride
made by the thermal "ene" reaction; and Lubricant A a reference |ubricant,
cont ai ned an ashl 82smaks $pef thadispasamt;espondi ng to that contained in Lubricant

1 except that the polyisobuten ety was derived from polyi sobutene
succi ni ¢ anhydri dé o8 é%?ﬂﬂ"n‘gl{ﬁgﬁ fogplsdgltgentach | ubricant was nade by

adni xi ng: 3.2 magg 9.0, JR oiFREpARRES videobityBBEiA% Of @ high TBN Ca
sul f onat e det ergent;
and a Group II basestock, including corresponding amounts of co-additives
known in the art such as one or more anti-wear agents, anti-oxidants, friction

modifiers and anti-foamants.
Also, each lubricant had the following analyses:-

0.77 mass % sulphated ash
0.08 mass % phosphorus

0.2 mass % sulphur

Each of the two lubricants was tested for cam and lifter wear according to the Sequence
ITIG Test. The Test utilizes a 1996 General Motors 3800 cc Series II, water-cooled, 4 cycle, V-6
gasoline engine as the test apparatus. The Sequence III G test engine is an overhead valve design
(OHV) and uses a single camshaft operating both intake and exhaust valves via pushrods and
hydraulic valve lifters in a sliding-follower arrangement. Using unleaded gasoline, the engine
runs a 10-minute initial oil-levelling procedure followed by a 15-minute slow ramp up to speed
and load conditions. The engine then operates at 125 bhp, 3,600 rpm and 150° C oil temperature

for 100 hours, interrupted at 20-hour intervals for oil level checks.



10 mass % of an ol efin copolynmer viscosity nodifier and a G oup |l basestock,
i.ncl udi ng correspondi ng anounts of co-additives known in the art such as one
or nore anti-wear agents, anti-oxidants, friction nodifiers and
anti-foamants. Al so, each lubricant had the follow ng anal yses:- 0.77 mass %
sulphaﬁﬁﬁmgg%F%.08 mass % phosphorus 13.2 mass % sul phur Each of the two

| ubricants s tested for camand. lifter wear according.to the_Sequepce 111G
Tost. The. Teat ter o e Besh SBh S e oGP v S8 et o et i Tesalls

vat er - CQRkREbd 4 2S¥ake canY-fflus-BRS W daP  ARISIREWRR dsTENEES WIRRPHRE Phddimif N
Sequence |1l Gtest "engine is an overhead val ve design (OHV) and uses a

si ngl e thaifs$tas 2 mepioruem PGP bwrInsi nt ake and exhaust val ves vi a pushrods and
hydraulic valve lifters in a sliding-follower arrangenent. Using unl eaded
gasoline, the engine runs a 10-mnute initial oil-levelling procedure

foll onwed by a 15-misHéh 1S! ow ranp up 2gspeed and | oad conditions. The
engi ne then operates at 125 bhp, 3,600 rpmand 150 C oil tenperature for 100
hours, i nterrupt ebutiica®A hour i nterva®%s2for oil |evel checks. PF2006MDO7 FF
17 At the end of the Test, the camlobes and lifters were neasured for wear.
The results, expressed as average earn-plus-lifter wear in mcrons, were as
fol l ows, wheTk fcbditsniatonktrdit that die ust BE theeditpersanBin MEbrFEiD 10£av@GHse 16 beihs -
Lubricant 1 28.8 Lubricant A 87.2 The results denonstrate that the use of
the di syerPgrprmance ibhan ageredited gagine foskihan ysopel the dispopsant ipdubdsanhicdo the an

accr edi e i r in Lubricant A to the

ext ent %ﬁ%%ﬂﬁg%@?g%ﬁffw&%%@ggg§¥ﬁge%%§%ﬁ5 g@gggﬂ Sbricant A failed. Further
tests were carried out according to the sequence 1 | 1 G procedures on the

| ubricants to nmeasure viscosjty increase and piston c|leanliness. The results
obt ai ned werBarger ety afee carried out according to the sequence 111G procedures on the

lubricants to measure viscosity increase and piston cleanliness.

The results obtained were as follows:

Lubricant % Viscosity Increase Average weighted piston deposits merits
1 437 4.1
A 144 2.26

Pass Limits = or <150 =or>3.5

The results show that, although both are within the Test limits, Lubricant 1 gave rise to a lower,
i.e., better, viscosity increase than Lubricant A; and that Lubricant 1 gave rise to a better piston
deposits performance then Lubricant A, to the extent that Lubricant 1 passed the Test whereas
Lubricant A failed.



Lubricant % Viscosity Increase Average wei ghted piston deposits nerits 1
43.7 4.1 A 144 2.26 Pass Limts = or <150 = or >3.5 The results show that,
al t hough both are within the Test |imts, Lubricant 1 gave rise to a | ower,
i.e., bg&&)ﬁ 7}__\F/iscosity i ncrease than Lubricant A; and that Lubricant | gave
rise to a better piston deposits perfbﬁnance then Lubricant A, to the extent
that Lubricant 1 passed the Test whereas Lubricant A failed. PF2006M)O7 FF 1
8 CLAIMS 1. An internal-conbustion engine crankcase |ubricating oi

conposi gigaMeVvi ng a phosphorus content, expressed as atons of phosphorus,
of no greater than 0.09, such as 0.05 to 0.08, mass % a sul phur content,
expressed as atons of sul phur, of not greater than 0.3 nass % and a

sul phat ed ash _content of g er 1 1 as .q .ang 0.5to
s R e T e R S p N

fol I owi pBospHeliukicéstent; eRprofiRAaS atding ESREHHOrES, BF RO TgréuiELhis 0.09, sikh ds @O one
oi |l -soluble or oil-dispersible nitrogen-containing derivative of a

pol yal ké&n108s migsg e 1d adphs ronient, qxpeastrgxas #tems oif sulphihyefrnad greateretban 0.3 t he

pol yal k 0,9 [ = i car ' ' . ' froma
pol yal kg[%%é é’X(L:AP ;&thl s&&%ﬁ%&y’ﬁ?{? E%m? lﬁe&r@?g& gﬁ%“#e%%k &O%g,mg%l& %né% ﬁdgqgsofg:@'g‘shl ess,
ni t r ogemago b aiwhichy coinppsiticatbniains) e ik uhidec i afnieirg, aherfoRdwingnadititive
providing from0.03 to 0.07 nass % of nitrogen in the lubricating oil

conposi CPYRONEBLS 1RTeIPEEiLe TBIAT NPUE| ubl e or oi | - di spersi bl e over based

al kal i ne ear th fefal; sl %ﬁ%flﬁ’)’le opegiﬂ%sggﬁiﬁg lngt}'&%'ﬁ[ég)?ﬁ?gggféeﬁk/a@@é Sfgent

systemin the lubricating ol conpositi n one Vi scosity
nodi fier. 2. A miygikasiyl-substiaged | momedr i dicabatylicl asdder aihydiite @oleg@t k ey |
group in the dipsorf)?arlliglr;fs sulgs'?i)tutiec? rrﬁ)n%E)lo)r/id?c%lrolyc}x?rlqglac%r grugs'ter being made from a
polyalkene exclusively by the thermal “ene” reaction, being the sole ashless,
nitrogen-containing dispersant in the lubricating oil composition and providing
from 0.03 to 0.07 mass % of nitrogen in the lubricating oil composition;
B. at least one oil-soluble or oil-dispersible overbased alkaline earth metal sulfonate,
being the sole overbased metal detergent system in the lubricating oil composition,
and;

C. atleast one viscosity modifier.

2. A composition as claimed in claim 1 wherein the polyalkenyl group in the dispersant

(A) is a polyisobutenyl group.

3. An oil composition as claimed in claim 1 or claim 2 wherein the alkaline earth metal

in the detergent system is calcium.

4. A composition as claimed in any of claims 1 to 3 wherein the viscosity modifier is an
olefin copolymer.
5. A method of lubricating the crankcase of a passenger car internal combustion engine

which comprises supplying to the crankcase a lubricating oil composition as claimed in any of

claims 1 to 4.



3. An oil conposition as claimed in claiml or claim2 wherein the al kaline
earth netal 1in the detergent systemis calcium 4. A conposition as clained
in any of clains 1 to 3 wherein the viscosity nodifier is an olefin
copolymer. 5. A nethod of lubricating the crankcase of a passenger car

i nt er ndF20WYMHEst i on engi ne which conppi ses supplying to the crankcase a

| ubricating oil conposition as clained in any of clains 1 to 4. PF2006MOO7
FF 19 &. Thelhgswseof aalispierspat asadefingd indelpinn & @r ichiim| 2aforimpreve the gamn andtlidter npr ove

the cam and,lifter .wear, e pision depgsi ang/or the |l ubri.cant viscosity
nCtho VR e 58 oB8ls ahdS ehBfledTRARNR, 3 bR BhiGRRD o Ero ne
by a | yhsdengéri dag imtbinakesinstibh engias beladlubBéchting ollndompsitinadsrdaitel Gn 4ny i N

conparison with use of a corresponding lubricating oil conposition that

i ncl uded cpig lrtesh dn gpmgadsongeitls ysa olcd apraspending ating, il composition that

pol yal k - SUPSI i Tl LG [ ' F [ ster is

oL} SRR TR Eomb A AR o BRI i
dicarboxylic acid, anhydride or ester is made from a polyalkene by a chlorination reaction.



