-1- A METHOD OF | MPROVI NG THE STABI LI TY OR COWPATI BI LI TY OF A DETERGENT The
present invention relates to a nethod of inproving the stability of a 5
detergent in a lubricating oil conmposition, or a nethod of inproving the
conpatibility of a detergent with other additives in a |ubricating oi
conposition, such as friction nodifiers; _other detergents, netal rust
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15  the friction modifiers and detergents, such as overbased calcium sulphonates. The

present invention is therefore concerned with improving the compatibility between

friction modifiers and detergents in lubricating oil compositions.

The present invention is also concerned with the problem of improving the
20  compatibility between different types of detergents. For example, overbased calcium
sulphonates and overbased calcium salicylates are generally not used together in

lubricating oil compositions due to poor compatibility.

Finally, the present invention is concerned with improving the stability of

25  detergents in lubricating oil compositions.

In accordance with the present invention, there is provided a method of
improving the stability of a detergent in a lubricating oil composition or a method of
improving the compatibility of a detergent with another additive in a lubricating oil

30 composition; the method including the step of reacting the detergent with a water-

soluble o, B-unsaturated carbonyl compound.



conmpatibility with other additives found in lubricating oil conpositions.
The inventors have also found that the nodified detergent exhibits inproved
stability in lubricating oil conpositions. 5 The detergent is preferably an
over based oil sol uble detergent conprising an alkali- or alkali ne earth
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The water-soluble a, B-unsaturated carbonyl compound is preferably selected
from maleic anhydride, itaconic anhydride, citriconic anhydride, alkyl maleic
20 anhydride, cycloalkyl maleic anhydride, acrylic acid and methacrylic acid. The

water-soluble o, B-unsaturated carbonyl compound is preferably maleic anhydride.

Metal-containing or ash-forming detergents function as both detergents to

reduce or remove deposits and as acid neutralizers or rust inhibitors, thereby reducing

25  wear and corrosion and extending engine life. Detergents generally comprise a polar
head with a long hydrophobic tail. The polar head comprises a metal salt of an acidic
organic compound. The salts may contain a substantially stoichiometric amount of
the metal in which case they are usually described as normal or neutral salts, and
would typically have a total base number or TBN (as can be measured by ASTM

30  D2896) of from 0 to 80. A large amount of a metal base may be incorporated by
reacting excess metal compound (e.g., an oxide or hydroxide) with an acidic gas (e.g.,
carbon dioxide). The resulting overbased detergent comprises neutralized detergent

as the outer layer of a metal base (e.g. carbonate) micelle. Such overbased detergents



-3- may have a TBN of 150 or greater, and typically will have a TBN of from
250 to 450 or nore. Detergents that may be used include oil-sol uble neutral
and overbased 5 sul phonates, phenates, sul phurized phenates,
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Sulphonates may be prepared from sulphonic acids which are typically obtained
by the sulphonation of alkyl substituted aromatic hydrocarbons such as those obtained
from the fractionation of petroleum or by the alkylation of aromatic hydrocarbons.

20  Examples include those obtained by alkylating benzene, toluene, xylene, naphthalene,
diphenyl or their halogen derivatives such as chlorobenzene, chlorotoluene and
chloronaphthalene. The alkylation may be carried out in the presence of a catalyst
with alkylating agents, such as olefins, having from about 3 to more than 70 carbon
atoms. The alkaryl sulphonates usually contain from about 9 to about 80 or more

25  carbon atoms, preferably from about 16 to about 60 carbon atoms per alkyl substituted

aromatic moiety.

The oil soluble sulphonates or alkaryl sulphonic acids may be neutralized with

oxides, hydroxides, alkoxides, carbonates, carboxylates, sulphides, hydrosulphides,

30 nitrates, borates and ethers of the metal. The amount of metal compound is chosen
having regard to the desired TBN of the final product but typically ranges from about

100 to 220 wt. % (preferably at least 125 wt. %) of that stoichiometrically required.



100 to 220 wt. % (preferably at least 125 w. % of that stoichionetrically
required. -4- Metal salts of phenols and sul phurized phenols are prepared by
reaction with an appropriate netal compound such as an oxi de or hydroxide

and neutral or overbased products may heg _obtained by nmethods well known in
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carboxylic aftdlsatéhs, sheth h§erb§erﬁ£ﬁdCb$(yg&ﬂ BofesabIP ke bRy E@fthiMabnlyes t her eof
such as hydrocar byl ‘substituted sali cylic acid and derivatives thereof.

Processes f ¢Rrboglagmg; maragreferablydhampicty eontainy ok aF bljbrﬁ erbrst atemsel@r salicylic
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connected via alkylene bridges. The carboxylic moiety may be attached directly or
indirectly to the aromatic moiety. Preferably the carboxylic acid group is attached
directly to a carbon atom on the aromatic moiety, such as a carbon atom on the
20  benzene ring. More preferably, the aromatic moiety also contains a second functional
group, such as a hydroxy group or a sulphonate group, which can be attached directly

or indirectly to a carbon atom on the aromatic moiety.

Preferred examples of aromatic carboxylic acids are salicylic acids and
25  sulphurized derivatives thereof, such as hydrocarbyl substituted salicylic acid and
derivatives thereof. Processes for sulphurizing, for example a hydrocarbyl-substituted
salicylic acid, are known to those skilled in the art. Salicylic acids are typically
prepared by carboxylation, for example, by the Kolbe-Schmitt process, of phenoxides,

and in that case, will generally be obtained, normally in a diluent, in admixture with

30  uncarboxylated phenol.

Preferred substituents in oil-soluble salicylic acids are alkyl substituents. In
alkyl-substituted salicylic acids, the alkyl groups advantageously contain 5 to 100,

preferably 9 to 30, especially 14 to 20, carbon atoms. Where there is more than one



30 uncar boxyl ated phenol. Preferred substituents in oil-soluble salicylic
acids are al kyl substituents. In alkyl-substituted salicylic acids, the

al kyl groups advant ageously contain 5 to 100, preferably 9 to 30,
especially 14 to 20, carbon atons. V\here_st_here is nore than one -5 al kyl
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W t hout at Iseethat thméetatgdmts amrfaete from inorganic hahdes ammonium salt catalysts or
15 groups derived therefrom. The hybrid detergents preferably have a TBN (as
measured by ASTM D2896) of at least 250, preferably of at least 300.

The hybrid detergents may also be carboxylated detergent-dispersants as
described, for example, in EP 1 452 581A; metal phenate/stearate detergents as
20  described in EP 761 648; or the detergents as described in EP 271 262 or EP 273 588.

The detergent may also be a saligenin detergent (as disclosed in WO

2001/074751) derived from

X X X
25 I l !
Ar-L [~ Ar—L],— Ar

where Ar is an aromatic moiety with or without at least one additional
substituent; L is a divalent linking group which may be the same or different in each
repeating unit; X is -OH, -COOH or sulphonic acid, or an ester or amide or salt
30 thereof; and n = 0-10. X may be a metal salt such as an alkali or alkaline earth metal
salt (e.g. calcium or magnesium salt). The aromatic moiety may include up to 3
substituents selected from hydrocarbyl, hetero-substituted hydrocarbyl, -NR'R?, -OR,
-CR'R?0OR?, -CHO, ~COOH or an amide or salt thereof, wherein R!, R? and R are



substituent; L is a divalent |inking group which nmay be the sane or
different in each repeating unit; Xis -O—L - COCH or sul phonic acid, or an
ester or amde or salt 30 thereof; and n 0-10. X maybe a netal salt such
as an alkali or alkaline earth netal sal t (e.g. calcium or magnesi um sal t).
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nitrogen-containing noiety. 5 It is not unusual to add a detergent or other
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conmpound. E‘i‘?a Ies of suitable water-soluble a, a-unsaturated carbonyl
conmpounds i T8 mal ei ¢ acid and anhydride, al kyl and cycl oal kyl mal ei c
acid, itgconic acid and 15 anydride, acrylic acid and anhydride, nethacrylic
acid and anhydride and citriconic acid and anhydride. Preferred
wat er - sol ubl e a, Tapronsiatha mbdidied defergent, aamwieumdﬁning,rmlaaln}éomﬁhgi ¢ anhydri de,
i taconi ¢ anhydri de, acrésllc acid and nethacrylic acid, npst gferably
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wat er - sol ublmalaic af:id—anurmnydﬁcm ﬂﬁylcmib@myshlkmﬁplewmld btas@ﬂc adidahe wei ght of
detergent. The reactign can _be carried out at tenperatures of from about

30C to afoutanyéiide, agylie agidBng apperde apehecrpinacid anhehydndomd ¢gienyr ef er abl y
from about 891% and a%B?&nde?‘%’?&hrrgé) water-soluble o, B-unsaturated carbonyl compounds

include maleic anhydride, itaconic anhydride, acrylic acid and methacrylic acid, most

preferably maleic anhydride. To provide the desired properties, the detergent is
reacted with from about 0.5 to about 10, preferably from about 1 to about 6, more

20  preferably from about 2 to about 5 wt. %, e.g., 2 to 4 wt. %, of the water-soluble a, [3-
unsaturated carbonyl compound, based on the weight of detergent. The reaction can
be carried out at temperatures of from about 30°C to about 200°C, preferably from
about 60°C to about 150°C, more preferably from about 80°C to about 120°C, for
about 0.5 hours to about 8 hours. The reaction can be conducted neat, or using a

25  conventional solvent media, such as a mineral lubricating oil solvent so that the final
product is in a convenient lubricating oil solution that is entirely compatible with a
lubricating oil base stock and these generally include lubricating oils having a
kinematic viscosity (ASTM D-445) of from about 2 to about 40, preferably from
about 5 to 20 centistokes at 99°C. Particularly preferred solvent media include

30  primarily paraffinic mineral oils, such as Solvent Neutral 150 (SN150).

The friction modifiers include glyceryl monoesters of higher fatty acids, for

example, glyceryl mono-oleate; esters of long chain polycarboxylic acids with diols,



about 0.5 hours to about 8 hours. The reaction can be conducted neat, or
using a 25 conventional solvent nedia, such as a mneral lubricating oil
solvent so that the final product is in a convenient |ubricating oil
solution that is entl rely conpatible with a lubricating oil base stock and
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xant hat eg, tRF\AAFHGEof, ?kaleﬁtaﬁﬁﬁrefe?ﬁ@ a&%oigb&é?mn#&lt}@é&tﬁhf&%éér es thereof .
Particularly preferred are nol ybdenum dithi ocar bamat es

di al kyl di t hldnzpihyiémmp}&sph@dskglkylmnﬂlhtas asl dkdthadxaythetes.oxant hat es.

Addi tionally, the nol ybdenum conpound may be an aci di ¢ nol ybdenum conpound.
These conpounds will react with a basic nitrogen conpound as neasured 15 by

ASTM test D-664 Addiahdg, ﬂhbfrﬁo%%déﬁuxﬂrc@ﬁ@@uﬁ@m@?@e@ﬁ€01hbéﬁh§lgbdléf1uﬁﬁxava| ent.
| ncl uded are nol ybdic acid, ambni um nol ybdat e, " sodi um nol ybdat e, pot assi um

mol ybdat e, aathpotitrer Thgsk apinpeunds vill reast yfbbatb@@cazﬁdog@n Iffempﬂmd/asd@mmedal ts,

{1 Vo ad or BATHAR PP EPREHPEAURm Eomibtna s i g B

conmpounds NaNeded aré RR1YHMICAL@ ammonium molybdate, sodium molybdate, potassium
molybdate, and other alkaline metal molybdates and other molybdenum salts, e.g.,
hydrogen sodium molybdate, MoOCls, MoO,Br,, M0,03Clg, molybdenum trioxide or
similar acidic molybdenum compounds.
20
The molybdenum compounds may be of the formula
Mo(ROCS,)4 and
Mo(RSCS;)4
wherein R is an organo group selected from the group consisting of alkyl, aryl, aralkyl
25  and alkoxyalkyl, generally of from 1 to 30 carbon atoms, and preferably 2 to 12 carbon
atoms and most preferably alkyl of 2 to 12 carbon atoms. Especially preferred are the

dialkyldithiocarbamates of molybdenum.

Another group of organo-molybdenum compounds are trinuclear molybdenum
30  compounds, especially those of the formula Mo3S,L,Q, and mi)'(tures thereof wherein
the L are independently selected ligands having organo groups with a sufficient number
of carbon atoms to render the compound soluble or dispersible in the oil, n is from 1 to 4,
k varies from 4 through 7, Q is selected from the group of neutral electron donating

compounds such as water, amines, alcohols, phosphines, and ethers, and z ranges from 0



Mo( ROCS2) 4 and Mo(RSCS2)4 wherein Ris an organo group selected fromthe
group consisting of alkyl, aryl, aral kyl 25 and al koxyal kyl, generally of
froml to 30 carbon atons, and preferably 2 to 12 carbon atons and nost
preferably alkyl of 2 to 12 carbon atons.g Especially preferred are the

di al kyl di t hi gc S . of lLybdenum, An er, ,graqup qf or gane- npl.ybdenum
conpounds ar go fél}%ﬁig@f@egrn %nﬁ@%%oéﬁﬁﬂ\gV%BesC%&‘ESﬁr%gégﬁeC%é’gia ﬁﬁf%ﬁ@é’é of the
formul a Mb3Skiedar anbal il the lig@adst rgarofrowpesiRhias bileast 28 raelchidopang wattl y

sel ected |igands having organo groups with a sufficient nunber of carbon
atoms to rendefarbeieate®hpound sol uble or dispersible in the oil, nis from
lto 4, k varies from4 through 7, Qis selected fromthe group of neutral
el ectron donating conpounds such as water, am nes, al cohols, phosphines,
and et hers, and Th¢ hgepes aferindep@nderitly sbleated fioncthegesupns- st oi chi onetric

val ues. At |least 21 total carbon atonms should be present anong all the

| i gands' organo groups, such as at |east 25, at least 30, or at |least 35
carbon atons. 5 The |ligands are independently selected fromthe group of -X-
RX\ Y/R J X2and X \ /JOR X2z 10 -Rz 3, 4,

—X—R 1,

—Y 3,
X2
X) \ Rl
e .
and
X] O ‘—‘—R]

10
and mixtures thereof, wherein X, X;, X5, and Y are independently selected from the
group of oxygen and sulphur, and wherein R;, R, and R are independently selected from
hydrogen and organo groups that may be the same or different. Preferably, the organo
groups are hydrocarbyl groups such as alkyl (e.g., in which the carbon atom attached to
15  the remainder of the ligand is primary or secondary), aryl, substituted aryl and ether
groups. More preferably, each ligand has the same hydrocarbyl group.



5, and m xtures thereof, wherein X, Xl, X2, and Y are independently sel ected
fromthe group of oxygen and sul phur, and wherein RI, R2, and R are

i ndependently sel ected from hydrogen and organo groups that may be the sane
or different. Preferably, the organo gr.eups are hydrocarbyl groups such as

al kyl (e.g., in i tc rhen at : t [ | r of the
ligand is primr %%%ﬁgeggdr{g%rrw d%}o%?a%é%s@l@{%ﬁ%ab@né&%byp%g)rﬁ@#eggf gr oups.
More pref er altachedE@ahe teh@aiddr bithe Hf@d 28dE praddiaeaitlp hydi@Eabyl. in cBaractére term
"hydrocarbyl " denotes a substituent having carbon atons directly attached to
the remai ndeVitBin the;eontexy ghiiusanpventign. ppuch spsisenisyngiydethe BMlBYIng: n” char act er
within the context of this invention. Such substituents include the
following: 5 1. Hydrocarbon substituents, that is, aliphatic (for exanple

al kyl or al kenyl)}., Hydoyabérsubbtitnerex dmp iscaliphatiodbkexlample atiyd boalkémsiy | )
substituents, . aromatic-, aliphatic- and  aljcyclic-substituted aromatic

nucl el and ¢ HiSPRIEor cxaingle oyl cdoallgpaDishbHes S aRafisr limbaticang | s
conpl eted thyp akb-ameﬁthﬁaafb%attmﬁlf i eI Well 481 stibsttidntd Wherdi Cat ed
substituents y together form ancgﬁal'ncycl |kce gro%p }@%6 2. sSu%qst?Q?%t ed

hydr ocar bon thalisg it eentiged thhmaigh iasqthé¢rpos®nadtiedigand (thatas)-anp vy mdmatedn gr oups
which, in the context of this_.invention, do not alter the predom nantly
hydr ocar byl Thsfieiemayfoseiier OB ap pligicht 80%Rbse skilled in the art will be
awar e of ;suitable groups (e.g., halo, especially chloro and fluoro, am no,

al koxyl, 15 mercapto, alkylmercapto, nitro, nitroso, sulphoxy, etc.). 3.

Het er o substi t udnt sSubsttatedihydrosarben subsiamerys, Wt csh thosdhédntaipngdomi nant | y
hydrocarbon ,in character within the context .of this inventi.on, contain atons
ot her than }Q'Qfoﬁ OBlgé%lé’ﬁf’Vhfcﬁ’g‘t Y CXI)PF 566V68{1Wé§\%n855€65 osed of carbon
atons. 20 | nieddn@ifidtlyhydRRa®fDaRfAcr OFRS sstifub®. ThesMitslcday theartsilifbeCi ent
nunber of carbon atons to render the conpound sol uble or dispersible in the

oi | . For exaavyareof sufeblp grenes (c.wfhalos espseially dieroiand duete, gnwapalbgiyl, general |y

range belt s en@er@zlijp?g,talklyh%grcgpqg,ur;[itrc}, (f)u%'oso, sulphoxy, etc.).

3. Hetero substituents, that is, substituents which, while predominantly
hydrocarbon in character within the context of this invention, contain atoms other than
carbon present in a chain or ring otherwise composed of carbon atoms.

20

Importantly, the organo groups of the ligands have a sufficient number of carbon
atoms to render the compound soluble or dispersible in the oil. For example, the number
of carbon atoms in each group will generally range between about 1 to about 100,
preferably from about 1 to about 30, and more preferably between about 4 to about 20.

25  Preferred ligands include dialkyldithiophosphate, alkylxanthate, and
dialkyldithiocarbamate, and of these dialkyldithiocarbamate is more preferred. Organic
ligands containing two or more of the above functionalities are also capable of serving as
ligands and binding to one or more of the cores. Those skilled in the art will realize that
formation of the compounds requires selection of ligands having the appropriate charge

30  to balance the core’s charge.

Compounds having the formula Mo3SiL,Q; have cationic cores surrounded by

anionic ligands and are represented by structures such as



preferably fromabout 1 to about 30, and nore preferably between about 4 to
about 20. 25 Preferred |igands include dialkyldithiophosphate,

al kyl xant hate, and di al kyl di t hi ocarbanmate, and of these

di al kyl di t hi ocarbamate is nore preferredjgOrganic |igands containing two or
nore of the above functionalities are also capable of serving as |igands
and binding to one or nore of the cores,Mdhose skilled in the art wll
realize that formation of the corfp réﬁﬂFﬁbs sel ection of |igands
havi ng the appropriate charge 30 t bal¥nce t core's charge. Conpounds
having the fornmula Mb3SkL" Q- have chtiongc corgs surrounded by anionic

| i gands and are represented by stru ;’pe \S*HMM as -10 and 7, and have net
charges of +4. Consequently, in o to so lize these cores the total 5
charge anong all the ligands nust be nonoani oni ¢ |igands are
preferred. Wthout w shing to be boun y ny theory, it is believed that
two or nore trinuclear cores may be bo or ingerconnected by nmeans of one
or nore ligands and the ligands may be multidentate. This includes the case

of a nultideadate |igand having nultiple connections to a single core. It
is believed that oxygen and/or seleniumnay be 10 substituted for sul phur in
the core(s). O l-soluble or di sper sible i nucl ear nol ybdenum conpounds can
be prepared by reacting in the a ui d(s)/solvent(s) a
nmol ybdenum source such as (NH4)2 H " Jwhere n varies between 0 and
2 and includes non-stoichionetric valles, th a suitable Iigand source
such as a tetral kyl t hi uram di sul phi 2 il- soluble or dispersible
trinucl ear nol ybdenum conpounds ¢ for during a reaction in the
appropriate solvent(s) of a nol ybde such as of
(NH4) 2Mb3Si 3n(H20), a ligand source s tetral kyl t hi uram di sul phi de,
di al kyl di t hi ocarbamate, or dial kyl dithi osphate, and a sul phur abstracting
agent such 20 cyanide ions, sulphite ions, or substituted phosphines.
Al ter nati veland havd idt oharpeauf +4miloyibxdeaitiyy Sidridrus sdiabiliztethesl cores tedtoas
[NI]Z[NDSSYA%_ where M is a_counter ion, and
arge among all the ligands must be -4. Four monoanionic ligands are preferred.

Without wishing to be bound by any theory, it is believed that two or more trinuclear

cores may be bound or interconnected by means of one or more ligands and the ligands

may be multidentate. This includes the case of a multidentate ligand having multiple

connections to a single core. It is believed that oxygen and/or selenium may be

10  substituted for sulphur in the core(s).

Oil-soluble or dispersible trinuclear molybdenum compounds can be prepared by
reacting in the appropriate liquid(s)/solvent(s) a molybdenum source such as
(NH4);Mo3S;3-n(H,0), where n varies between 0 and 2 and includes non-stoichiometric

15  values, with a suitable ligand source such as a tetralkylthiuram disulphide. Other oil-
soluble or dispersible trinuclear molybdenum compounds can be formed during a
reaction in the appropriate solvent(s) of a molybdenum source such as of
(NH4):MosS;35n(H,0), a ligand source such as tetralkylthiuram disulphide,
dialkyldithiocarbamate, or dialkyldithiophosphate, and a sulphur abstracting agent such

20  cyanide ions, sulphite ions, or substituted phosphines. Alternatively, a trinuclear
molybdenum-sulphur halide salt such as [M'],[Mo3S;A¢], where M' is a counter ion, and
A is a halogen such as Cl, Br, or [, may be reacted with a ligand source such as a

dialkyldithiocarbamate or dialkyldithiophosphate in the appropriate liquid(s)/solvent(s)



A is a halogen such as d, Br, or I, may be reacted with a |igand source
such as a dialkyldithiocarbamate or dial kyl di t hi ophosphate in the
appropriate liquid(s)/solvent(s) 11 to forman oil-soluble or dispersible
trinucl ear nol ybdenum conmpound. The apprgiorl ate |iquid/solvent maybe, for

exanpl e, aqueous or A co ound"s oil solubility or di spersibility
may be infl u@nfggﬂ 31591 @bklﬂ&ﬂépemh edrmychiap BIehdenn rempdied) The ARPrePteano
groups. At | gagly/sdiierdt A'beCHRE PO q e present anong all the
ligand' s or gaﬁg ér o%ps Pree fer ag‘fﬂé gﬁe Fl gag source chosen has a
sufficient number of carbon atons |n its organo groups to render the

corrpound sol ubI or dis | e cati it

terms "oil-solub é"omé’ un‘g? %‘Eé‘fa li’lﬂ)1 ?SEF%E{Y@WE% rﬂiﬁ‘?&?@ E%PH‘IP@H ndi cat e
that the conprisnskh Asmafdht iiyas’ s':l&%als&gﬂétab@ Atire&smh\f@dai &rbdH é“t&h@'sl‘i‘oul@r
capabl e of being suspended in the oil "in all proportions. These do nean,

however, t habe priagspt ameng ﬂld)the 118&9@ anmnogmupbl Brfqu:rablb'ame)hgdn@w@ dhoseri n o |
to an extent suff ent rt t ect 11 h‘f enV|r nment
in which the!®ids “’e‘ﬁﬁ‘f‘ 8rd° ‘1%‘%08 %}PS mt °r§a§1°a%“8¥11%si 86%6? 4 ocPB’c?P&'B on of
ot her addltls&&lmd@;beigbleeﬁmetlubﬁv@aﬂhg@éﬁ borPf hi gher levels of a
particul ar additive, if desired. The nol ybdenum conpound is preferably an

or gano- nol ybdenum conpound. Moreover, the nol ybdenum conpound is preferably

selected, fromt r oup. 2 | St‘l a, ol ybden i.thioc rba

(NODTO Mol ybeder e T SRS s ey € R T S h s BB

nmol ybdenum x@agitth@tempouniak bb@tﬁﬂlﬂ\msfafﬂ SONHNE, s 6lvabiie] mixd ) Br SaPaBlY sfeenipd

m xtures thereof Most preferably, the nol ybdenum conmpound is present as

nol ybdenum diusprndediagatlén all praporisang, b@b@ﬁq&pdmmohwemyhal they #e, far

trinucl ear e bricatin
oi | conposi '[fIB ét%@c%h%%@?}m%g%lslp é%lbw?ly 1F¢8r om fén?%tfﬁaleﬁtt %XE{E%‘#J neral oi Igs

to heavy | ulinieiddd dEfQ:cDiri the stndfonatengdswhich theesilis rempdnylea Moreswex ahe | ubri cati ng
oils and heavy, duty diesel oils. CGenerally, the viscosity of the oil ranges
from abokft 2 WP@B&C%’E@%‘%PB%%‘)adfiHW&me’ alsg PRIt SREEIPBIHIITANERET f r om

levels of a particular additive, if desired.

The molybdenum compound is preferably an organo-molybdenum compound.
Moreover, the molybdenum compound is preferably selected from the group
20  consisting of a molybdenum dithiocarbamate (MoDTC), molybdenum
dithiophosphate, molybdenum dithiophosphinate, molybdenum xanthate,
molybdenum thioxanthate, molybdenum sulphide and mixtures thereof. Most
preferably, the molybdenum compound is present as molybdenum dithiocarbamate.
The molybdenum compound may also be a trinuclear molybdenum compound.
25
The lubricating oils in the lubricating oil compositions may range in viscosity
from light distillate mineral oils to heavy lubricating oils such as gasoline engine oils,
mineral lubricating oils and heavy duty diesel oils. Generally, the viscosity of the oil
ranges from about 2 mm?/sec (centistokes) to about 40 mm?/sec, especially from

30  about 4 mm%/sec to about 20 mmz/sec, as measured at 100°C.

Natural oils include animal oils and vegetable oils (e.g., castor oil, lard oil);

liquid petroleum oils and hydrorefined, solvent-treated or acid-treated mineral oils of



30 about 4 mmR/sec to about 20 m®2/sec, as neasured at 100C. Natural oils

i nclude animal oils and vegetable oils (e.g., castor oil, lard oil); Iliquid
petrol eum oil s and hydrorefined, solvent-treated or acid-treated m neral
oils of -12- the paraffinic, naphthenic_gapnd m xed paraffinic-naphthenic

types. Qs i | Vi ] jye . - al- serve
as useful bagﬁé3 dﬁhﬁ%dﬁ? Eﬂg }cca%ﬁu 1?(%%’5%?%%%%%;;5}1&%@&%3@% %?/1&;?33?%%%’%3% | s and
hal 0- subst i t uiseshityGleliyelt ficrardoalorahhls abucbrvaas psifylrtasée aigd and

i nterpolynerized olefins (e.g., polybutylenes, polypropyl enes,
propyl ene-i sobutyl ene copol yners, chlorinated polybutylenes,

pol y(1-hexenes) , spah#{iuBSeARe Dlls i&ﬂl%(}&dfb%ﬁ%@ﬁ%m an@hé(]lbf-'(stz?lﬁ‘éﬁ%lﬁ%s (e.g.,

dodecyl benzenes, tetradecyl benzenes, dinonylbenzenes,
et hyl hexyi ) beydrecaslsin oifsaiugip hepglymerfizedpnd ihtepobmydrized obafipkéngl s, al kyl ated 10

pol yphenol s) ; | kyl at ed dj phenyl et her nd al kyl at ed di phenyl sul phi des
and deri vat ?Q}gg‘ﬂﬁﬁﬁ?%a@ym?@ykgﬁ%lp ﬁelllﬁ'é?‘o(i.’&}%'.]e%q??%éfﬂlérsoﬁ ngﬁ8¥ymrs and

i nt er pol ymer so1omdyRREs, ¥ally( RSk chBS! KAV (18e8dnRs)! Py (ILEERhES); alkyHeR¥stles 9T OUPS
have been nn%???gé by gg@%riffzgﬁlﬁﬂgiethgfﬁf?cggiOn, e é??xlg Constitute
anot her cl as@-fdddacyiberggmashistradeclylbsnienas, idinpnylbenzenthald@- ar e exenplified by
pol yoxyal kyl ol.ynmers prepar.ed by pol ri.zation qf ethyl ene oxi de or
propyl ene oﬁﬂﬁg%y&\%ﬁnﬁ% aP‘ﬁyPh%E‘ (51gylb¥pg’t%ﬂ%lﬁ’2te © 3f’¢§5¥}%{f"§y| ene pol ymers
(e.g., nri hypolyfiRhylss an® alkykt&N@pBinyt ethei@lahie b1y RV I WpRenPhiAskHE andei ght  of
1000 or dipﬂznyl.ethgr o?gboly-gtﬁﬁfeng glycgp haviggrgpnvﬁgcular wei ght of
1000 to 1500Jerivative, gpriegs anddhopmlegs theraebhoxyl i ¢ esters thereof, for exanpl e,

the acetic acid esters, mxed C3-Cs fatty acid esters and Cl3 Oxo acid
di ester of tetraethylene glycol. Another suitable class of synthetic

| ubricating oil sAgTEAE bgRIS polienes bRt mite@polydbeant duyvittcatictt®f (el the pht hal i ¢
acid, succinic acid, alkyl succinic acids and al kenyl 25 succinic acids,
mal ei ¢ aci d,teEpiaplhydrexy groups bate heen modifieddtypstesifigation, ethgrfieationaelcd, adi pic

acid, linolej i i nJ i d: | oni i L..mal oni ¢
L R L e i el
dodecyl al cqdyoxyalRkyRhbypblyeiyd prapaedvy polgtieyiktive dfleyttddne dtidetdrypr@igergl ycol
nonoet her, pr oé)yl ene
oxide, and the alkyl and aryl ethers of polyoxyalkylene polymers (e.g., methyl-
polyiso-propylene glycol ether having a molecular weight of 1000 or diphenyl ether
of poly-ethylene glycol having a molecular weight of 1000 to 1500); and mono- and
20  polycarboxylic esters thereof, for example, the acetic acid esters, mixed C;-Cg fatty

acid esters and C;3 Oxo acid diester of tetracthylene glycol.

Another suitable class of synthetic lubricating oils comprises the esters of
dicarboxylic acids (e.g., phthalic acid, succinic acid, alkyl succinic acids and alkenyl
25  succinic acids, maleic acid, azelaic acid, suberic acid, sebasic acid, fumaric acid,
adipic acid, linoleic acid dimer, malonic acid, alkylmalonic acids, alkenyl malonic
acids) with a variety of alcohols (e.g., butyl alcohol, hexyl alcohol, dodecyl alcohol,
2-ethylhexyl alcohol, ethylene glycol, diethylene glycol monoether, propylene
glycol). Specific examples of such esters includes dibutyl adipate, di(2-ethylhexyl)
30 sebacate, di-n-hexyl fumarate, dioctyl sebacate, diisooctyl azelate, diisodecyl azelate,
dioctyl phthalate, didecyl phthalate, dieicosyl sebacate, the 2-ethylhexyl diester of
linoleic acid dimer, and the complex ester formed by reacting one mole of sebacic

acid with two moles of tetraecthylene glycol and two moles of 2-ethylhexanoic acid.



gl ycol ). Specific exanples of such esters includes dibutyl adipate,

di (2-ethyl hexyl) 30 sebacate, di-n-hexyl fumarate, dioctyl sebacate,

di i sooctyl azelate, diisodecyl azelate, dioctyl phthalate, didecyl

pht hal ate, dieicosyl sebacate, the 2-ethyhhexyl diester of I|inoleic acid

dimer, and the c - : i mlg ebacic acid
wth two nol es o?g[?tsﬁirggg‘?%ﬁyé‘%%hgﬁgég?éogn ev%ggsrfr:oqﬁese 0 ngé? f/zl hexanoi ¢
acid. - 13 Estoapsarbssfialacids asd pblielsiand polysl atezosuchcls ndepentyd eycohde from C5

to G e nonocarboxylic acids, an o] yol s an o] yol .esters such as neopentyl
glycol, tri WEP?FE%'%?H?BSTR?}“%@%FQ‘QL ﬂH?PFaFEWd}}rPtHI H%W't??rmhi“l“gl and
tripentaerythritol. 5 Silicon-based oils such as the polyal kyl -, polyaryl-,

pol yal koxy- or polyaryloxysilicone oils and silicate oils conprise another
useful class of Sihephdased oils gheh asghe polysliiyh, wilyayli-wilyadicoxyevr aet hyl

ilicate, tetrai | siJicate, tetra-(2- ethyl hexyl)silicate, .
et rac( - et PO RBY R Yonse 6 sicate g1 BatifiscCipdtsr Eoait s ot kgt
silicate, hexaric4rtsBulybitsAnehby ichaxmy) Hiicid, Q%E?aEB%Prd?f?_l ¥{ieRe ivta-gl-| oxanes and

10 pol y(net hyl phenyl)sil oxanes. Qther synthetic [ubficating oils include
li qui d est er ethpthexyl)sdinpteo tetrad4onethdi 2rethylhaxylisliqats, tetra- (prted rhagyliphehdy phat e,

trioctyl phosphate, digethyl . . est of, .decyl pho oni cid) and polyneric
t et r ahydr of u?ﬁﬁag?,%@ﬁ?'gf‘}‘}? }’%é@?ﬁﬁ%‘é’b&ﬁﬁogﬁr%@9&%%5_@?%%8)‘ §2Be used i n

| ubri canis opolitietPylpEt)silokanés) \BREd SRthekid dfrich@k 6ild ifcladelifliaeseptyrai ned
directly froma natural or synthetic source w thout further purification

treat nent. FAosphppT-eontanigarids (-8, Gisresyhrhosplate.ddestyl Fhosphate digthylng
oper ati ons; r i i e i Y, cH s‘E | lation; or ester oil
obt ai ned di rée%g |°3h§%r%‘%§{%h°g‘g‘%%ér“?}faggg’ﬁﬁ&éﬁ%‘fr%@g}a"w. %out further treatnent

woul d be an unrefined oil. Refined oils are simlar to unrefined oils except
that the oil 20 is further treated in one or nore purification steps to
i mprove one or nigristipeds pefined @ad re-gafingd oile panes wsed dxtubssante ehhe dErsent such as

distillatdo e Gt | cing.: . i j ation and
per col at %gonquéﬁ Oiréb&nh’r 0 e? %glég%g ?ﬁ%l dg l?‘%\d (Pﬁegﬁgrﬁt%ﬁ %ﬁ{i‘tb#agﬁ i Sr?tgjgl‘ %ilrcl S are
obt ai ned by funeesig®at firthet purificatibh osemdeae Fdr@xnpleé] slshaledil obdined| s but

are al g0 25 sl TRE RIS GRS UL a0 IR AR On R RIS ect ed
to addi ti onglley il obtained directly from an esterification and used without further treatment
would be an unrefined oil. Refined oils are similar to unrefined oils except that the oil
20 s 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 provide refined oils but
begin with oil that has already been used in service. Such re-refined oils are also
25  known as reclaimed or reprocessed oils and are often subjected to additionally

processing using techniques for removing spent additives and oil breakdown products.

The oil of lubricating viscosity may comprise a Group I, Group II, Group III,
Group IV or Group V base stocks or base oil blends of the aforementioned base
30 stocks. Preferably, the oil of lubricating viscosity is a Group III, Group IV or Group
V base stock, or a mixture thereof provided that the volatility of the oil or oil blend, as
measured by the NOACK test (ASTM D5880), is less than or equal to 13.5%,

preferably less than or equal to 12%, more preferably less than or equal to 10%, most



processi ng using techniques for renoving spent additives and oil breakdown
products. The oil of lubricating viscosity may conprise a Goup I, Goup II,
Goup IIl, Goup IV or Goup V base stocks or base oil blends of the

af orementioned base 30 stocks. Preferablygq.the oil of lubricating viscosity
is a Goup | M oV b, r s er eof

provi ded tha#}ef%rglgq%a halnoJr eﬁlgqgﬁé”mﬁgg}sgé?&lﬁ%?&n( )g@ﬁtlér?égls%d;ed by the
NOACK t est (psTivhidyABREpst 128, mestsprefhahlyoﬁrorﬁqhalt 180 td34(5% preferably | ess
than or equal to 12% nore pref erably less than or equal to 10% nost -14-
preferably | ess than or equal to 8% and a viscosity index (VI) of at |east
120, _pref erabl ypahinki8astor HehastoRtKPIRMIALAGin thie BRRGME ark 36k 'O
Definitions for the base stocks and base oils In this invention are the sane
as 5 those fhosatbund nttheAm'rmaand)retrﬁhmndhﬂumel(&ﬂ)pubﬂleat(oﬁMEngpmtﬂ)lil catl on

"Engine G| Licensin i cat,] Sys ervi c

Depar t nent , t@lﬁ?ﬁl%ﬁ’?%&%&ﬁq Sﬁ&beﬁ@é‘?‘}{&g%lceﬁb ‘ﬂ%ﬂ?ﬁl’l oyEeeR er 1998.
Sai d publ i CabjiRRnCBLRMM 165, ANASRIS PIBScABel BI04 ﬁ\)bh%t%iﬁa'teg@ﬁ%@s st ocks
contain | ess than 90 percent saturates and/or greater than 10 0.03 percent

sul phur and basestosksasstotews:y |ndex greater than or equal to 80 and |ess

than 120 using t t est . net ho eci fi Tabl -1. b)) .Gou base

stocks contain g%e(aﬁogpﬁpﬁsé?rft% 88 an 1?58%&‘5’%) eé%fﬁ’? %EPE?F;Q«%IQ/QTEW% rh@?s t han
or equal 1¢ o 0. 030 peperRBit sﬁlfihﬁhhﬂdl@ﬁéah@éé@s@ MH@@%‘éh&ﬁ/thbﬂdelsqlﬁm eP8(ind t han or
equal to 80 and |l ess than using the test nmethods specified in Table 15

E-1. ¢) G oup II]ICSEb'féBléngbﬂk&tlﬁdeﬂtmﬁﬂl@ﬁé@ﬁcﬁedﬂhgﬁbbﬁ qual to 90 percent

t ur at d
Viscosi ty | ndex SrasbBi bk R onkn e B5H 3G T LB BR HIRS A
speci fi ed in Tablegs than dr eqiil t@rmaopdrbérb@g hl&ta@dlhav@ii eispe¥ityahddxagtaéd ns (PAO) .

20 e) G oup V base stocks include all base stocks not_ included in
Group |, I, | Ithan gfeqal tRrfd) a}?ﬁd@?&lth%mwglgftb? teglamethgipepecified in Table
15 E-1.

c) Group III base stocks contain greater than or equal to 90 percent saturates and
less than or equal to 0.03 percent sulphur and have a viscosity index greater
than or equal to 120 using the test methods specified in Table E-1.
d) Group IV base stocks are polyalphaolefins (PAO).

20 e) Group V base stocks include all other base stocks not included in Group [, II,
I, or IV.

Analytical Methods for Base Stock
Property Test Method
Saturates ASTM D 2007

Viscosity Index | ASTM D 2270
Sulphur ASTM D 2622

ASTM D 4294

ASTM D 4927

ASTM D 3120

25 The modified detergent of the present invention can be incorporated into the

lubricating oil in any convenient way. Thus, the detergent of the invention can be



PropertyTest Method Saturat esASTM D 2007 Vi scosity I ndexASTM D 2270

Sul phur ASTM D 2622 ASTM D 4294 ASTM D 4927 ASTM D 3120 25 The nodifi ed
detergent of the present invention can be incorporated into the |ubricating
oil in any conveni ent way Thus, the det £gent of the invention can be - 15
added dlrectl t.o.th

the desired 2¢deddiregty fod t&?ﬁ@ﬁtbg':'ﬁﬁq%g{?zdgn%ﬁﬁog’ll% lf’\ﬁ/%jggm%epﬁé‘nﬁ\ﬁtﬁgﬁlﬁl glgl 0|alt

can occur at 1ewepdncoh@ém%ﬁaﬁ§1rselc%le%hﬁl\gqﬁt%dhé RIBBEAtRHoWiP&n Rbleit hgdh vel y, the
nodi fied detergents of the invention can be introduced into the |ubricating

oi | conposi ttmpemyurbloenmvmgdtermpesam| Ntemaumle,rtgemodvﬁqdrdeaergmts efithe
oi |l -sol ubl e sol vent and.bas ncentr nd th%? bl endi ng

Che concont s Tt BB ingRes) i B babae SO R TP AGTry P whE T, oL

formul at i on. mouied denegsmnt vath@Suhblb of13%BIuded dotveaPtdbdie 69@0 Bmest i ve
ingredient (A l.) basis fromabout 10 to about 35 w.% and preferably from

about 20 t oceuiseuirata@ndthembledingibe iconesnirptavithe ibgjeating cibkhsesjeskdal |y f r om

about 40 to % fera from about % _base 0|I based
on the concetitpiiae find dnBRihRa? Rk b B RRRL L RLAyF Cotlein bR dB A Ry enc o
may be neut rmgraareno(aenbasﬁaﬁom%@ﬁermtbla%ouﬁmﬂ%daﬁd pefedgdl ¢ rgandbdupto t he

i nvention are overbased to provide a TBN of from about 70 to 500,

preferably fiosRPEEILV %oof the innsntiverdetergenteard tpicplly from abmubddie 80086% 0 about
400, e. g, o Z%Qf& é&ﬁg 'ﬁt 5P 4d d\@f 0 dﬁﬁs%rogleﬂﬁ §3h tl?e co'ﬁ%gﬂra'tté"wgﬁﬂy enti onal

anmount s. rovi I'cT ent er gency rus

characteristics, the fuI |y fornul ated I ubr| catl ng oil conposition should
contain fromabout 0.1 to about 15 wt. % 20 preferably from about 0.3 to
about 8 wt. % nbrRampdified dastapnisiodthepreient Mvention mpwhe n@trawpr. owggbased) | 1 to

3 wt. % (bassdrdlhiA e hoffficl HefF SN of RBRSEARRCHe B0bEdT o bRV L 18Q

of from about 70 to 500, preferably from about 100 to 400, more preferably from
15 about 150 to about 400, e.g., 250 to 350.

The modified detergent can be used in conventional amounts. To provide
sufficient detergency and rust inhibiting characteristics, the fully formulated
lubricating oil composition should contain from about 0.1 to about 15 wt. %,

20  preferably from about 0.3 to about 8 wt. %, most preferably from about 0.5 to about 5
wt. %, e.g., 1 to 3 wt. % (based on A.L) of detergent. Detergency and rust inhibiting
properties can be provided solely by use of the modified detergent of the present
invention. Alternatively, a combination of a modified detergent, and an additional

amount of an unmodified detergent can be used.

25
The modified detergent is preferably present in the lubricating oil composition
in an amount providing from about 0.01 to about 1, preferably from about 0.02 to
about 0.5, more preferably from about 0.03 to about 0.3, e.g., 0.05 to 0.2 moles of
detergent a, B-unsaturated carbonyl moiety per mole of dispersant nitrogen.
30

Examples of other additives found in lubricating oil compositions are metal rust

inhibitors, viscosity index improvers, corrosion inhibitors, oxidation inhibitors, anti-



properties can be provided solely by use of the nodified detergent of the
present invention. Alternatively, a conbination of a nodified detergent,
and an additional amount of an unnodified detergent can be used. 25 The
modi fied detergent is preferably presentq¢én the lubricating oil conposition

i n an anount i di out. Q. 0. ahout 1 r rably. fr about
003 o anol P s, M BN And balihelf Hebrs ismRt Solisaite Yt G ¥R o
to 0.2 nol esfisther desiebgewt a, (3-unsaturated carbonyl noiety per nole of

di spersant nitrogen. 30 Exanples of other additives found in lubricating oil
conpositions are netal rust inhibitors, viscosity index inprovers,

corrosion inhibi i fadid a oI o [ 1 : glngn?l,
anti-wear agent Sb?@rog%ﬁ%%l?ﬁ%hdg@%tggfg%?%Fs%g%fggq%e?gy ?ﬁ:%;hgltelggl n turther
det ai | bed ovantxidadt apeatsbiThe dictd] incgybesnhaditadi oredlalins ahrtls matad, drrabguient| y used
as anti wear ]?{r’lﬁj .5 a? i.oxi dant agents. The netal y. be an al kali or

al kal i ne ear A& dig BOlybgpnum, sey gkel of F?RPGHDT{}%%}%%HS FHamgshese, ni ckel
or copper. Thg, g i : : dr d i ' iofs in
arount o of 0T o] gLy AL Sls i RN of O/ERA( BretaBhAR I EnE Tk,

wei ght of t heastdityancthe tatg vedightodtiedsbticating ollfveynposiyibe. phepmagde prapared

accordance wi th known t.echni ques by first formn i hydrocarbyl 10
di t hi ophospHBraFf:ora?ﬂcﬂ "‘(‘%ﬁﬂ)“’% tﬁéﬁ’é‘{q?i’ﬁ?ﬁr?é%lp% dﬁ?ygbq?@rq’é'?_ more al cohol or
a phenol 15 W dithidphesprone agfragww f@lal1g b Jedchibn booHESt FRERAIMNb o FHeR6]

conpound. For exanpl e, i t hi ophosphofic acid may be nade by reacting
m xt ures of with Ref¥s\and titbn nepcaliviieg the domsddPRPA Ayitlez mat icompyundniiari pl e

di t hi ophosphori c,aci.ds. can be.prepare ere the hydrocarhyl. grou on one
are et r el yPREEEn AL DioP OB S ET LA 18 TG Y5 B SUS PR OGP BB B (e
others are egtdddahyalbsHoMR AltdrRatiRp), afdifsle ditiopRsBhériCadddan tedrépar@y basi c
or neutral zinc conpound could be 'used but the oxides, hydroxides and

car bonat es avkererthsthydeasarbal grpupsipn oyeate etiinelyeseeordarnidihariagtes and dguent | y

contal n AN 18883, Phroibln BBulds HAntiRSy il 19RERR6 18 BEKDAR! ' 1O

salt, any basic or neutral zinc compound could be used but the oxides, hydroxides and

carbonates are most generally employed. Commercial additives frequently contain an
excess of zinc due to the use of an excess of the basic zinc compound in the
neutralization reaction.
20
The preferred zinc dihydrocarbyl dithiophosphates are oil soluble salts of
dihydrocarbyl dithiophosphoric acids and may be represented by the following

formula:
— S
RO
N
P—S Zn
/

| RO

-2

25  wherein R and R’ may be the same or different hydrocarbyl radicals containing from
1 to 18, preferably 2 to 12, carbon atoms and including radicals such as alkyl, alkenyl,
aryl, arylalkyl, alkaryl and cycloaliphatic radicals. Particularly preferred as R and R’
groups are alkyl groups of 2 to 8 carbon atoms. Thus, the radicals may, for example,

be ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, amyl, n-hexyl, i-hexyl, n-octyl,



neutralization reaction. 20 The preferred zinc di hydrocar byl

di t hi ophosphates are oil soluble salts of dihydrocarbyl dithiophosphoric
acids and nmay be represented by the followwing formula: P- SZn LROJ 2 25
wherein R and R may be the same or diffefent hydrocarbyl radicals

Fadi cal s Suchieal Gk ke, B3k, lawfyrlﬁv%h%”ﬁ Ridfodh |

cycl oal i phat hﬁﬂfyagfcn)@leﬁyl Badgehglub@ehyl. i 8fder foasbtas ol soR@illsy, th@topalps are
al kyl groups of 2 8 carbon atons. Thus, the radicals may, for exanple,

be ethyl, n- pmalmnof canbpn@ms (i.p-Bard/R)) in the dithiophesrhosictagid widlgenerafly hexy | |
i - hexyl I
but y1 phenyl - SSSUL 5 S gsehier THe pind RIS ECea Pl Mase P YRR PR 4o 1o

obtai n o0id sgihebialkyl uxthlbbﬁosbbitaé Tﬁupfb@ht mﬁ/elﬁﬁfnhﬁﬁybépa]‘ﬁcdlhrlﬁuseﬁllaﬂ&nR') in
t he dithi ophospharic acid wll generally be about 5 or The zinc

di hydr ocar by¥#sed%ify IBBIH%IE) ﬁ%meosetmswﬁ@t@@m Rhospiprs lerels of ?rﬁel %a%zrai Rz fo
di t hi ophosphg} &8 1? b, f% 5b1k’h\6%{‘£40%90 8% Qﬁou%rﬂo'&tulyarﬂaxfegﬁ@{ekﬁfbl en

used with lubrican conb § contal ning horus 1 eve 6m about
0.02 to abotht pﬁos’bﬁomtus lé%m off thé arbadohtyngf dlbmmuionOJvlﬂl%etlessabﬂLﬁboﬁt aosw . %
More preferably ghghos hor ous | eveI of the lubricating oil conposition
will be | ess"t P(ar?u gut Qx> toggbou LH8 W& %y om about 0.05 to about 0.08
w. % 1 Oxidation inhibitors or antioxidants reduce the tendency of
mneral oils to deteriorate in service. Oxidative deterioration can be

evi denced by sl udgpdation Mhﬁ)itofsmrahﬁwddanty&dnéesme Itdﬂdena}eq:fosihbml oiils tohe net al

ourtaces, S DL MLSEORLY oM. Such o dagng S ot b v
havi ng pref aqughlant, Cardih- ol orSthe taebdl 3hiTsoes AnlyRA&BSLY growth. Such
oxidation inhibitors include hindered phenols, alkaline earth metal salts of
15 alkylphenolthioesters having preferably Cs to Cy, alkyl side chains, alkylphenol
sulphides, oil soluble phenates and sulphurized phenates, phosphosulphurized or
sulphurized hydrocarbons or esters, phosphorous esters, metal thiocarbamates, oil
soluble copper compounds as described in U.S. Patent No. 4,867,890, and
molybdenum-containing compounds.
20
Aromatic amines having at least two aromatic groups attached directly to the
nitrogen constitute another class of compounds that is frequently used for
antioxidancy. They are preferably used in only small amounts, i.e., up to 0.4 wt. %,
or more preferably avoided altogether other than such amount as may result as an

25  impurity from another component of the composition.

Typical oil soluble aromatic amines having at least two aromatic groups
attached directly to one amine nitrogen contain from 6 to 16 carbon atoms. The
amines may contain more than two aromatic groups. Compounds having a total of at

30 least three aromatic groups in which two aromatic groups are linked by a covalent
bond or by an atom or group (e.g., an oxygen or sulphur atom, or a -CO-, -SO,- or
alkylene group) and two are directly attached to one amine nitrogen also considered
aromatic amines having at least two aromatic groups attached directly to the nitrogen.

The aromatic rings are typically substituted by one or more substituents selected from



sul phides, oil sol uble phenates and sul phuri zed phenates, phosphosul phurized
or sul phurized hydrocarbons or esters, phosphorous esters, netal

t hi ocarbamates, oil sol ubl e copper conpounds as described in U S. Patent

No. 4,867,890, and nolybdenum contai ni nggconpounds. 20 Aronatic am nes

having at |egg k ' t [ y i st regen
constitute ano%llﬁgyagiﬁagggl %?E%%Ew%gﬂfigg}tdi t o1 é‘g*r}g@g‘%}!eyh?‘? (gmhrjsaggéo@g'r T4
ant i oxi dancyamdwg\fanye syphefikesadit]y atpseticiamimasihaviget leastriwontenatic. groypsup t o

0.4 wt. % . preferably. avoi ded al toget ther th t
R e i e S R T

Typi cal oil petddpdne aromatic am nes having at least two aromatic groups
attached directly to one amine nitrogen contain from6 to 16 carbon atons.
The amin®es may contain nore than two aromatic groups. Conpounds having a

total of at 30 | t thr ar t] roups in, which two ar,onati.c, groups are
e by & covaREnpsies LA P MbBREbTNbG etsiRe BURTBILSIEHE 1P
sul phur at ongopRlyngers Ethyleé@nd ﬁbpy]@ﬂléﬁ}ﬁb@ﬁfétlﬂfc@ﬂﬂ):s,%Mhatc‘fﬂat_@k@p@lkﬁx@fs’& ly

av

attached to one amne nitrogen also considered aromatic am nes ing at
| east two arenpabmeergpbupensatiraedhdigadprdictdcyd ansl & nayhgompeyad, intemedymesmat i ¢

rings are typcal S |t e bstituents. selected from
-18- al kyl, @i/sg S}é%l?glﬁ &‘éﬂ%ﬁ?&q agér{9%@)%1/?5%%%@%6%(]03%3?8 %fy%FS&eg, and nitro
groups. The iseprety)styddnefbiyadséneardl korgsendmhltediade) aRiveld agithepagidiigvi ng at | east
two aromatic groups attached directly to one am ne nitrogen should

pref erabl y niddreseaated homaepelymens of butadienciand isogredgt . 5 Representati ve
exanpl es of suitable viscosity nodifiers are polyisobutyl ene, copolyners of
et hyl ene and propyl ene, pol ynethacryl ates, nethacryl ate copol yners,

copol yners of anAuwissadityriadedintfirewr dispyisant fandtibnabothasaivigebsicoimdexind,
interpolynmers of styrene and acrylic esfers,.and partially hydrogenated

copol yners ofPERYFT 8pefs 4 SP%TB‘B}t-eﬁé?m%lF?? Y189951Y sl faproyppdispersants
I sopr ene{but;adl,80RacEch Wolihct&St iifed 86 dx@pYe polyamines, with a hydrocarbyl-

substituted mono -or dicarboxylic acid in which the hydrocarbyl substituent comprises
a chain of sufficient length to impart viscosity index improving properties to the
compounds. In general, the viscosity index improver dispersant may be, for example,
a polymer of a C4 to Cy4 unsaturated ester of vinyl alcohol or a C; to C;o unsaturated

20  mono-carboxylic acid or a C4 to Cy¢ di-carboxylic acid with an unsaturated nitrogen-
containing monomer having 4 to 20 carbon atoms; a polymer of a C; to Cy olefin
with an unsaturated C; to C;o mono- or di-carboxylic acid neutralised with an amine,
hydroxyamine or an alcohol; or a polymer of ethylene with a C; to Cy olefin further
reacted either by grafting a C,4 to Cyo unsaturated nitrogen-containing monomer

25  thereon or by grafting an unsaturated acid onto the polymer backbone and then
reacting carboxylic acid groups of the grafted acid with an amine, hydroxy amine or

alcohol.

Pour point depressants, otherwise known as lube oil flow improvers (LOFI),

30 lower the minimum temperature at which the fluid will flow or can be poured. Such
additives are well known. Typical of those additives that improve the low
temperature fluidity of the fluid are Cg to C,g dialkyl fumarate/vinyl acetate
copolymers, and polymethacrylates. Foam control can be provided by an antifoamant

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



hydr ogenat ed honopol yners of butadi ene and i soprene. A viscosity index

i nprover dispersant functions both as a viscosity index inprover and as a
di spersant. Exanples of viscosity index inprover dispersants 15 incl ude
reaction products of amines, for exanplepol yanm nes, with a hydrocarbyl -
substituted nono -or dlcarboxyllc acid |n whi ch the hydrocarbyl substituent
conprises a chain of sufficient length to inpart viscosity index inproving

properties to thgomeofheubess-mehti@Rdtditived @ proieOs nfultipliReewf effedtover
di spersant may be, for exanple, a polymer of a C4 to C24 unsaturated ester

of vinyl aI c s forsramplega ﬁl@g@a@imwgmayraatw@@w&o&@amylmbetoacm%r a 4
to ClOdi- I cont ai ni ng nononer
having 4 to é%?%bﬁéo:‘ﬁgg O%\ﬁhtaﬁd ﬁ&idlm)%% %tg?%ﬁg#%{e g olefin with an
unsaturated C3 to C Q nono- or d| carboxylic acid neutralised with an am ne,
hydr oxyam ne or an_ al cohol; or. a polyner of ethylene with a C3 to C20 ol efin
further react edﬁl’ép? RESSCTi jYsPL PR Maayape@@%saar@z@ lﬂfiéd&taaraé figye which

ni t rogen-co s‘ﬁ?r’b r i ted acid
onto the poIn{r/lrgrfrlleH ugbgthggﬂane a%%%? ﬁ%ﬁs f(gl{iellﬁémga ng? Oﬂghgg%?%%{lﬁps of the
grafted aci dcontdilnngmadditiveseachieyd a eriyabdyrioweviscosity lircthe pire-bléadinhg pigait has
depressants, ot hgrwn se. known as |ube ojl flow inp roveg é I%{ 30 | ower
the mi ni mum ReHPBPCEY i BalxOmGROBIPOFIHANT INgreassn ViscP BB YaiFdE¥ poured. Such
addi tiveg, arg. géd 0. AbdRivealyhth ahhél?&u@@'ﬁi édnﬁ%ﬁm?hﬁfs vas%eélfpﬁ cﬂesg% | ow
tmmaauueHU| of the flurd are C3 to Cs dialk fumumevuw
acetate copotipdeths, lomdnamhxdmamm)iumtleaahzlédbwmnom plithgaondser pr ovi ded by
an antifoamant . of 't he. oI i |.oxane X si l.i.cong oil or

Dol v et ny b eRotisacidS Sy Yy Rie i Bess?tn B AR 26U DES can

provi de a MuifgePahfsiak heRintRidreaisslosed hus for exanple, a single additive may
act as a dispersant-oxidation inhibitor. This approach is well known and
need not be further el aborated herein. 5 In the present |nvent| on it may be
necessary to in dditi ns t of . the
vi scosity of thg‘k]ﬁ?ﬁépﬂ e msconaao%aaﬁo%%weamaﬁo hé ho¥e-rhénfioRed

additives, each additive is typically blended into the base oil in an amount that enables
the additive to provide its desired function. Representative effective amounts of such
additives, when used in crankcase lubricants, are listed below. All the values listed

are stated as mass percent active ingredient.

20

ADDITIVE MASS % MASS %
(Broad) (Preferred)

Metal Detergents 0.1-15 02-9
Corrosion Inhibitor 0-5 0-1.5
Metal Dihydrocarbyl Dithiophosphate 0.1-6 0.1-4
Antioxidant 0-5 0.01-2
Pour Point Depressant 0.01-5 0.01-1.5
Antifoaming Agent 0-5 0.001 - 0.15
Supplemental Antiwear Agents 0-1.0 0-05
Friction Modifier 0-5 0-1.5
Viscosity Modifier 0.01 - 10 025-3
Basestock Balance Balance




contai ning additives achieve a suitably |ow viscosity in the pre-bl endi ng
stage it has been observed that sone conpositions increase in viscosity
when stored for 10 prol onged periods. Additives which are effective in
controlling this viscosity increase inchgde the |long chain hydrocarbons

functionalized by reaction.wth 10~ Qr Lcarboxylic.acids or anhydrides
whi ch are used i%retf?{g&ﬁ’rtg’f)gtgggf B%Egﬁﬁtyt"ﬁéhea@m@ “)f’}c/}Fiﬁ‘é’F‘g%%H}gs‘”fas

her ei nbef or ecathpasitivnadil of Pub¥ieating ﬂbcfdsﬁﬁbid@@l%@ﬂi}ﬁ@éé)tvﬁﬂfb% neQéAEIthaNER,0r nore
of the above-nentioned additives, each additive is typically blended into

the base oi | SUch agfo ghestrsthanhld: pPesierpblygio grepterdban §.i ve to provide its desired
function. Representative effective amounts of such additives, when used in
crankcase lubricants, are listed below. Al the values |listed are stated as
mass percent act it weayi beglestlatde talth@dhAldDe SSeMEVNS Prépad \Gite Soradeadditiyer ef er r ed)
Metal Detergents0O0.1 - 150.2 - 9 Corrosion Inhibitor0-50- 1.5 Metal

Di hydr ocar b $onefRtFates QB risgaddifivegsoncentraies sptimehdaNstsiered toas poyr  Poi nt
Depressant 0. Qily: = - i i . B @W al

Ant i wear Age%gdétbveﬁﬁig%;)-é%ég&ée?gﬁ %%I%F%I?Ie)?gq%gjs}&f%e I sct)ogtlﬁtsegl

Modi f i er 0. 01to-forhd€heAbbrcalinBadestpokiBah.anceBal ance -20- Preferably, the Noack
volatility of the fully formulated |ubricating oil conposition (oil of

| ubricating viscosity plus all additives) will be no greater than 12, such

as no grgater thpg A cBMBbSHAPIYy BRPHYERSES th R8s %, preferably 5 to 18

mass %, typically 10 to 15 mass % of the concentrate, the remainder being oil of

lubricating viscosity.

This invention will be further understood by reference to the following
15  examples, wherein all parts are parts by weight of total components, unless otherwise

noted and which include preferred embodiments of the invention.



51t may be desirable, although not essential, to prepare one or nore
additive concentrates conprising additives (concentrates sonetines being
referred to as additive packages) whereby several additives can be added
simul taneously to the oil to formthe 1gp[icating oi |l conposition. 10 The
final conposhigﬁﬂgﬂﬁé enploy from5 to 25 mass % preferably 5 to 18 nass
% typically mass % of the concentrate, the renai nder being oil of
| ubricating viscosity. This invention will be further understood by
reference to the follow ng 15 exanples, wherein all parts are parts by

wei ght of toExdmpledponents, unless otherwise noted and which include
preferred enbodi nents of the invention. -21 EXAMPLES Exanple 1 5 Ml eated
over based detergents were prepared using the follow ng nmethod: 2500 grans of

a detergent {ReAtedRFelbasdd dierf@iteweRPrépardt ishe; thal@divwing Betgd: e 2) were
charged into a five liter, four necked round bottomflask and heated to

80-85C with stirring under a nitrogen bl anket. Thereafter, 125 grans of

mal ei ¢ anhydri d 9 I d. .t he, hat, s t.i on, rate of
addition of mal E%Siotaa%(%%%?f\%{é&erf%ﬁ‘gwé%n‘ﬁ?g% 058955’%86 KRRt 18@‘?%%%%9
produced durweg chiged @a6 bified litddfolr hétked oG bottanTEK hA@hédel fol Spngstas
conplete, the reaction m xture was soaked at 80-85C for one hour with

stirring undwith tiring ugder Hiragaodilankeh eThsrerdiset | 28asampehmelsis adydade r oom
Ov L.
tosted {1 o @208 BRHPfiqed v FEHIR oY IR ISR P o BERRGE TE1 2

bl ended so twacontrepediagthe giiowat @ffoaniiBiNprodited dbrigXtheptasioneOacsther ed at 60C

for 12 weeks and the%%_édgere, observed ilFt weekly, intervals. The "Tine to Fail'
shows t he nuRR&ic Bhydfidaaddifiongyasiamplets fag repstiqnmyixigs wasseaksAeb 808y Cevi dence

of haze and/gf sesll oAt stirring under a nitrogen blanket. The product was then cooled to
room temperature and collected.

15

Example 2

Overbased maleated detergents were tested for their compatibility with friction
modifiers. All examples were blended so that they had equivalent TBNs. The

20  examples were stored at 60°C for 12 weeks and they were observed at weekly
intervals. The ‘Time to Fail’ shows the number of weeks after which instability was

exhibited by evidence of haze and/or sediment.

Comp. Example | Comp. Example | Comp. | Example
Example 2 Example 4 Example 6
1 3 5
300 TBN sulphonate 17.78
detergent
Maleated 300 TBN 17.78
sulphonate detergent
410 TBN sulphonate/ 12.60
phenate complex
detergent
Maleated 410 TBN 12.60




Conp. Exanpl eConp. Exanpl eConp. Exanpl e Exanpl e2Exanpl e4Exanpl e6 135 300 TBN

sul phonat el7. 78 detergent Mal eated 300 TBN17. 78 sul phonate detergent 410 TBN
sul phonat e/ 12. 60 phenate conpl ex detergent Ml eated 410 TBN12. 60 -22
sul phonat e/ phenat e conpl ex detergent 3502TEN14. 70 sul phonat e/ sal i cyl at e/

Phenat o conpPBIPHEIBFAENT |bf sper Sant 35. 5635, 5635 5655 5B, 5635| 26 ZDLP
ant | - wear 7. IR AEGIALT. L17. 11 agent Ffi i on
Vol {1 or - 3 [F98 1205 343, 343 343, 94| o o0 o) oW A EILIEIET) FrTetion
sulphonate/salicylate/
phenate complex
detergent
Maleated 350 TBN 14.70
sulphonate/salicylate/
phenate complex
detergent
Dispersant 35.56 35.56 35.56 35.56 35.56 35.56
ZDDP anti-wear 7.11 7.11 7.11 7.11 7.11 7.11
agent
Friction Modifier- 1.67 1.67 1.67 1.67 1.67 1.67
ethoxylated tallow
amine (‘ET2’)
Friction Modifier- 3.34 3.34 3.34 3.34 3.34 3.34
glycerol mono-oleate
(‘GMO”)
Aminic anti-oxidant 7.78 7.78 7.78 7.78 7.78 7.78
Phenolic anti-oxidant 8.89 8.89 8.89 8.89 8.89 8.89
Anti-foam agent 0.01 0.01 0.01 0.01 0.01 0.01
Base oil 17.86 17.86 23.04 23.04 20.94 20.94
Time to Fail 3 8 1 More than 1 More
(in weeks) 12 weeks than 12
weeks
Comparative Example 8 Example 9
Example 7
Polyisobutenyl 2.30 2.30 2.30
succinic anhydride
Overborated 4.13 4.13 4.13
dispersant
Thermal dispersant 48.47 48.47 48.47
171 TBN salicylate 21.93
detergent




gl ycer ol

Phenol i ¢ anti - oxi dant 8. 898. 898. 898. 898. 898. 89 Anti -f oam
agent 0. 010. 010. 010. 010. 010. 01 Base o0il17.8617.8623. 0423. 0420.9420.94 Tine to
weeks) 12 weeksphan 12 weeks CanarativeExaane

Fai | 381Mor e

t hanl More (in

nono-ol eate ("GMO ) Am nic anti-oxidant7.787.787.787.787.787.78

8Exanpl e 9 FXAWI.§171 TRLYI $obutenyl 2-302.302.30,34gCi ni c[ annydfjigde
Over bor atedst. 134. 134. 13 di spersant Thermal{ di spersant 48. 4748. 4748. 47 171 TBN
sal i cyl at e2[ sigylgfefielrrgenit {23 Mal eated 171 TBN21.9321.93| salicylate
det er gent 636§ﬁ§N§Q gﬁ%lat P4 234 g3 23 deter gem ,ZDDP7-B07. 304580 A i €
anti - oxi dant 3. 833. 833. 83 Anti -foanD. 020. 020. 02 Base oil 4] 734. 734.73 Frijction
Nbdifier-3.Dﬁgﬁgwiglycerol nono- ol eat e

ZDDP 7.30 7.30 7.30

Aminic anti-oxidant 3.83 3.83 3.83

Anti-foam 0.02 0.02 0.02

Base oil 4.73 4.73 4.73

Friction Modifier- 3.00 3.00

glycerol mono-oleate

(‘GMO”)

Friction Modifier- 3.00

tallow acid ester of

triethanol amine

(‘TEEMA”)

Time to Fail 1 5 8

(in weeks)

As shown above, improved compatibility of detergents with friction modifiers is

achieved by reacting the detergents with a water-soluble o, f-unsaturated carbonyl

compound.

5

In the specific Examples, the amounts given are total components and not active

ingredient.

Maleated detergents were also tested for their compatibility with other detergents:

10

Comparative Example 11 Comparative Example 13
Example 10 Example 12

300 TBN 25 25

calcium

sulphonate

detergent

Maleated 300 25 25

TBN calcium




("GVO) Friction Mudifier-3.00 tallow acid ester of triethanol
("TEEMA' ) Time to Fail 158 (in weeks) As shown above,
of detergents with friction nodifiers is

detergents with a water-soluble a,

the specifi
i ngredient.
wi th ot her
Exanpl e 10

3002525 TBN cal cium -24

( 3- Wixat ur at ed car bonyl

anm ne

i nproved conpatibility
achi eved by reacting the

conpound. 5 In

Csulphamad es, [the anounts [given are total conponepts and not hctive
g?l eated detergents werle also tested for their|{conpatibility
E¥Yent s: |10 Conpar atilve Exanpl e 11Conparative Exanple 13
XeiBN 12 300 TBN2H25 cal ci umssul phonat e det ergent Ml eat ed
sul phonat e |detergent 171 TBN2525

calcium

salicylate

detergent

Maleated 171 25 25
TBN calcium

salicylate

detergent

Base oil 50 50 50 50
Time to fail 3 More than 12 2 More than 12
(in weeks) weeks weeks

As shown in the Table above, improved compatibility between a sulphonate detergent

and a salicylate detergent is achieved by reacting the sulphonate detergent rather than

the salicylate detergent with the water-soluble o, B-unsaturated carbonyl compound

(see comparative example 12 and example 13).



calciumsalicylate detergent Ml eated 1712525 TBN cal ci um salicyl ate

det ergent Base oil 50505050 Tine to fail 3More than 122More than 12 (in

weeks) weeksweeks As shown in the Tabl e above, inproved conpatibility between
a sul phonate detergent and a salicyl ate2detergent is achieved by reacting

t he sul phonaCeAIMSrgent rather than the salicylate detergent with the

wat er - sol ubl e a, 3-unsaturated carbonyl conpound 5 (see conparative exanple
12 and exanple 13). CLAIMS: -25 1. A nethod of inproving the stability of a

detergent, or of}inpPAQYiAGH _Bﬂ%pr&\ﬁﬁgﬁfeispibliﬁt?%g Qﬁﬁ%‘{%ﬁf of ngglltlprNihEt ot her

additive in a lubricating oil conposition; od 1 nvol'ving“the step of
reacti ng t hecatepagibganof aidethrganinsitie anasbhériaidtigive ¥g a lubnisating @it esmpasitioon e
conpound. 2. The, net Fod g{eai med. in .cla}i} 1, vvher,%i n the qet ergent is an
over based oi Pethed motang thestepireacting thedetrgee Wathaayater-splublekaPr ne eart h

metal hydro yl ate, sul phonate, or conpl ex/hybrid
Cﬂ{s%hatwm{%?%rg%@

detergent of a phenate, e, salicylate and/or sul phonate. 3. The
nethod clained in clains | or 2, wherein the water-soluble a, unsaturated

car bonyl conpound is_selected from mal.eic anhydride, itaconic anhydride,
citriconic anhydri de?hea‘FlR@Pgﬁl&FE?‘Qn% i@@{el%%Idtﬁéﬂr&%ﬂt 1570 ietbagethoidir i de,

acr yl/viifefcis%log%?ee@agé&%fcﬁhipﬁsﬁfgiaﬁ-auéﬁ- IPaKARENAAL ST oo Ak, Wherein
carboxylaté, sulphonate, or complex/hybrid detergent of a phenate, carboxylate,

salicylate and/or sulphonate.

3. The method claimed in claims 1 or 2, wherein the water-soluble a., B-
unsaturated carbonyl compound is selected from maleic anhydride, itaconic
anhydride, citriconic anhydride, alkyl maleic anhydride, cycloalkyl maleic anhydride,

acrylic acid and methacrylic acid.

4. The method claimed in claim 3, wherein the water-soluble o, B-

unsaturated carbonyl compound is maleic anhydride.

5. The method claimed in any one of the preceding claims, wherein said
detergent is reacted with from about 0.5 to about 10 wt.%, preferably from about 1 to
about 5 wt. %, of water-soluble a, B-unsaturated carbonyl compound, based on the

weight of detergent.

6.  The method claimed in any one of claims 2-5, wherein said alkaline earth

metal is selected from calcium and magnesium.

7. The method as claimed in any one of the preceding claims, wherein the
method improves the compatibility of a sulphonate detergent with a salicylate
detergent by reacting the sulphonate detergent with the water-soluble a, B-unsaturated

carbonyl compound.



unsat urated carbonyl conpound is mal eic anhydride. 5. The nethod clained in
any one of the preceding clains, wherein said detergent is reacted with
fromabout 0.5 to about 10 wt.% preferably fromabout | to about 5 w. %
of water-soluble oc, P-unsaturated carbopyl conpound, based on the weight
of detergent. 6. gThe THELRAMHHsRIdMRE] id"m@rr&ﬁeWﬁleoﬁrec?édﬁig"@aiﬁrs?wh%ﬁ{tﬁé” sai d
al kaline earth netal is selected from Cal ci um and magnesium 7. The net hod
as cl ai med i method iopeovss thelrompatbiditly eftthe Hetergent wiile adiictianheodifier; itleed | npr oves

the conpatibility of.a sul ph te deter t wi,th salicylate detergent by
react i g t hesopmBife TePEpl R end i e matrerdupantEn’ e LT at ed
car bonyl conpgiin ?oly@a@b@xylﬂf higi dIBod o RSoxe sl mpduady alidfyRfedtang/lpr ecedi ng
clains, wherein thé nethod inproves the conpatibility of the detergent with
a friction nedistijuégd momeamme‘s,ggimmemm glkdrether efrénesbind melyhdemswt ect ed from
gl ycerol nongesters:; esters of long chain polycarboxylic acids wth diols;
oxazol i ne coﬁ%gﬂ%u&l S al koxyl ated al kyl - substituted nono-am nes, diam nes
and al kyl ether am nes; and nol ybdenum conpounds. 9. Use of a water-soluble
a, R-unsaturated carbonyl conpound to inprove the stability of a detergent
or to inprove it% coklpaefdiveicr-yolublete, Snutshiaratedienrbonyd compeund) tainpreaei ng oi |
compas’ 11an a}éggpﬁﬂgpi"gﬁ%@%&ﬁ% %‘ﬁ%@éﬁs Gt BobHbith ik Mol 238ELE LS 1S 2

lubricating oil composition.

10. The use as claimed in claim 9, wherein the additive is a friction modifier

or another detergent.



