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[0002] Control of lubricant thickness has been achieved by employing a
wide variety of polymeric viscosity modifiers and/or bright stock. Polymeric
viscosity modifiers include, for example, polymethacrylates, polyolefins and
polyisobutylenes.  International Publication WO 99/64543, for example,
discloses diesel cylinder oil having a viscosity index of at least 95 and a total
base number of at least 40 mg KOH/g. The oil further contains 1 wt % to 20 wt
% of a liquid polyisobutylene having a viscosity from 1500 to 8000 mm?/s at
100 °C. However, viscosity modifiers are believed to increase piston deposit

levels.



[0003] Bright Stock is a lubricating oil conponent of
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utilized in many lubricants, particularly those
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viscosities, bright stock is believed to provide a

| ubricant with reduced oxidative or thermal stability.
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[0006] In one embodiment the invention provides a method of lubricating a
2-stroke internal combustion engine comprising supplying to the internal
combustion engine a lubricating composition comprising (a) an oil of
lubricating viscosity and (b) at least 0.5 wt % of a carboxylic acid having a
hydrocarbyl group of at least 10, or at least 30 carbon atoms or an anhydride
thereof.
[0007] In one embodiment the invention provides a method of lubricating a
marine-diesel internal combustion engine comprising supplying to the internal

combustion engine a lubricating composition comprising (a) an oil of

lubricating viscosity and (b) at least 0.5 wt % of a carboxylic acid having a
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DETAILED DESCRIPTION OF THE INVENTION

[0012] The present invention provides a method of lubricating an internal
combustion engine and a lubricating composition as disclosed above.

[0013] As used herein the term “substantially free of, to free of” means that
the substance in question (e.g, the bright stock or dispersant) may be present
from 0 wt % to 1 wt % of the lubricating composition.

[0014] In one embodiment the method employs a lubricating composition
that may be substantially reduced (e.g., 0 to less than 15 wt %, or 0.1 to 10 wt
%) compared with conventional amounts (typically 15 to 40 wt % of a
lubricating composition) in amount of bright stock. In one embodiment the

lubricating composition may be substantially free of, to free of bright stock.



| ubricating conposition may be substantially free of,
to free of bright stock. 3 WO 2008/021737
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[0019] The carboxylic acid or anhydride thercof may be substituted by or

derived from a polyolefin. The polyolefin may be a homopolymer, copolymer,
or interpolymer. The polyolefin may be prepared from polymerisable
monomers containing 2 to 16, or 2 to &, or 2 to 6 carbon atoms. Often the
polymerisable monomers comprise one or more of propylene, isobutene,
I-butene, isoprene, 1,3-butadiene, or mixtures thereof.

[0020] In one embodiment the carboxylic acid or anhydride thereof
comprises a succinic acid or anhydride thereof.

[0021] In one embodiment the hydrocarbyl-substituted carboxylic acid or

anhydride thereof comprises a polyisobutylene succinic acid or anhydride



conprises a succinic acid or anhydride thereof. [0021]
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h?lei’ﬁ In one embodiment the hydrocarbyl group of the hydrocarbyl-
substituted carboxylic acid or anhydride thereof may have number average
molecular weight of 450 to 1500. The acid or anhydride having such a group
may, in one embodiment, be present at 2 to 20 wt % or 4 to 10 wt % of the
lubricating composition.

[0028] In one embodiment the hydrocarbyl group of the hydrocarbyl-
substituted carboxylic acid or anhydride thereof may have a number average
molecular weight of greater than 1500 to 5000. The acid or anhydride having
such a group may, in one embodiment, be present at 0.5 to less than 10 wt % or
1 to 5 wt % of the lubricating composition.

Detergent

[0029] In one embodiment the lubricating composition further comprises at

least one detergent selected from the group consisting of sulphonates,



such a group may, in one enbodi nent, be present at 0.5
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[0033]  In one embodiment k is 1 and R' may be a branched alkyl group with
6 to 40 carbon atoms. In one embodiment k may be 1 and R' is a linear alkyl
group with 6 to 40 carbon atoms.
[0034] Examples of suitable sulphonic acids capable of forming the
overbased sulphonate detergent include polypropene benzene sulphonic acid,
undecyl benzene sulphonic acid, dodecyl benzene sulphonic acid, tridecyl
benzene sulphonic acid, tetradecyl benzene sulphonic acid, pentadecyl benzene
sulphonic acid, hexadecyl benzene sulphonic acid and mixtures thereof. In one
embodiment the sulphonic acid includes tridecyl benzene sulphonic acid,
tetradecyl benzene sulphonic acid, octadecyl benzene sulphonic acid,

tetracicosyl benzene sulphonic acid or mixtures thereof. In one embodiment of



undecyl benzene sul phonic acid, dodecyl benzene
sul phonic acid, tridecyl benzene sul phonic acid,
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| eaSt 400, or at |east 425, or at |east 50, or at
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altdtal base number) of at least 350, or at least 400, or at least 425, or at least
450, or at least 475. In one embodiment the overbased sulphonate detergent
has a TBN of between 400 and 500.
[0040] A sulphonate detergent with 500 TBN and its preparation are
disclosed in U.S. Patent 5,792,732. In Example 2 thereof, a 500 TBN all-linear
alkylbenzene sulphonate is prepared by reacting an alkyl benzene sulphonate
from Witco Corp. (now known as Chemtura) with Ca(OH); and CaO in n-
heptane and methanol and bubbling with CO,. It is also reported in the
aforementioned patent (col. 5) that a 500 TBN overbased sulphonate containing
highly branched alkylbenzene sulphonate is available from Witco Corp. (now

known as Chemtura) as Petronate® C-500. Another method for preparing an



disclosed in U S. Patent 5,792,732. In Exanple 2

thereof, a 500 TBN all-linear al kyl benzene sul phonate
WO 200p0zgar ed by reacting an al kyl benzene sul pPOGHES207/075045

fromWtco Corp. (now known as Chentura) with Ca(CH) 2

and CaO in n- heptane and net hanol and bubbling with

CQ2. It is also reported in the aforenentioned patent

(col. 5) that a 500 TBN overbased sul phonat e
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d&Q01d e nt Opffionllyn thee fuiricating camypasitiqn dadleri clydgs a phenate

P 6; ( [ -

oot Bkt 1 R R R O RSO ne iRk Burma and; ovsrbased
f urctdiesalisnof udeslphupltentaieng deicangend .nohheilpiheisatl ephenate or
det.ergent is known_ and includes neutral and overbase
wg%léquggsa‘[h[egeoéf 1&3@%) H}?}aﬁ SgHE & %s%ee ﬁ%nlg)’se escr:ilbecfj for the
neMpRYARBWEISEGtphenate or  m xtures thereof. Suitable
netal salts are the sanme as those described for the

s QR nat Ehadehtcaatyedrtergf 00MAIncTimeb gshieaat kasdeTBNgEam 3thto 450,

one enbodi nt. ha T fro 0 to 450, .in.anather }
e AR BB 3B f P0ul e S Bether et Bl b lpg26s. in
t an@@ds emBodinai FOr toe P A BN tin&Bet emb8inddil 70Nto 175. In one
anot her enbodinment 70 to 175. In one enbodinent the

s@MpRAMS rthai swl iy preatrna gdeh aetre deterzent 2a¥BNTEN p50150, in

e SR g L ol
hy@043¢ ( orhcdnplger) mdetatyodeid hydddot] cohipleedetergent.
enbodi ment the conpl ex/ hyhrid may be an overbased

phiHdl e- sinegngt emedisrgénthe ppiraey/hybrid tHay renbroverbased
3 . i
pﬁﬁeﬁa‘?e-‘&t'%graté\/%%t&%e;nttgEydaéﬁatﬁ@péﬂiﬂh”zg TG ? o zé]i_)o. Z%Stggds of

enat e-stearate are di scl ose
Bpficpaaing okPa3ed BBerBic-se@04S Hletergenmeare nhadosednt Eh271262 Bl

ggggkgég?%gkgﬁ>nay be an overbased phenate-salicylate

hods of preparing overbased phenat e-

S?{idzﬁ%l atig dateraeplsnat et 36hPIetnitiERmdZ3p6 7 HNerbased
and EP 123 6792 Al. [0046] In one enbodi nent the
cohplasschilyhylatd naterpantpr eMetleatisbyfr peaparing, overbasdre phenate-

DLGRSRAE b0, BUSHRISLAA 2L KBBR8
alfdode] Phemne(dansdtiasnt tlekpmiBEAPbrid may be prepared by reacting,
in the presence of the suspension and acidifying overbasing agent, alkyl
aromatic sulphonic acid and at least one alkyl phenol (such as, alkyl phenol,
aldehyde-coupled alkyl phenol, sulphurised alkyl phenol) and optionally alkyl
salicylic acid.
[0047] A hybrid detergent may be prepared by hybrid preparing an
overbased calcium detergent composed of a sulphonic acid and an alkyl phenol.
A hybrid detergent may be prepared as disclosed in W097046643 or by the
following preparative Example.
[0048] Preparative Example 1: 540 g of toluene, 276 g of methanol and 290
g of the product of lime are mixed at ambient temperature in a vessel. Then

238 g of sulphurised alkyl phenol and 110 g of alkyl sulphonic acid (with



al dehyde- coupl ed al kyl phenol, sul phurised al kyl

phenol) and optionally alkyl salicylic acid. [0047] A
whwsozii7aet er gent may be prepared by hybrid pre@EEDS2097/075045

an overbased cal ci um detergent conposed of a

sul phonic acid and an al kyl phenol. A hybrid

detergent nmay be prepared as disclosed in W97046643

or by the follow ng preparative Exanpl e. [0048]
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Iﬂgiégg%(ﬂg(y|5003|ty may be a SAE 50 oil. Typically

a

ol |l "has a kinematic viscosity of 16.3 mm/s

t p005D] 9  Suel/ wilat inkOH cCnaf 205 Ghd Sygdthetid Soﬂsﬂ cbilldgerived from
natural and synthetic oils, oil derived frq
hPWf@@F?’é&é}%ﬁdlydﬁ%ﬁnéﬁ%aﬁ%ﬁ}’d%’dnww o‘FIirﬁflgPﬁ nigfined and re-

- refined oils and m xtures
ﬁ&?&g&ﬁ% 6@51k%%%re ned oils are those obtai ned

dl[O(Edﬂ ly Iﬂnmlﬁnnad mi‘s utr@thoee obpanmdtbdiur@ctlysﬁumceengﬁwé roalsyythetic
W t hout (or wt. b; é ﬁurt ur ification
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art an

Pt By SR (PN e KRR e, FE AR Rk e solvent

pekeadtini, @Bcondary distillation, acid or base extraction, filtration, percolation
and the like.

[0053] Re-refined oils are also known as reclaimed or reprocessed oils, and
are obtained by processes similar to those used to obtain refined oils and often
are additionally processed by techniques directed to removal of spent additives
and oil breakdown products.

[0054] Natural oils useful in making the inventive lubricants include animal
oils, vegetable oils (e.g., castor oil, lard oil), mineral lubricating oils such as
liquid petroleum oils and solvent-treated or acid-treated mineral lubricating oils
of the paraffinic, naphthenic or mixed paraffinic-naphthenic types and oils

derived from coal or shale or mixtures thereof.
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E@}nyl sul phi des and the derivatives, analogs and
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tsyé? alﬂgafo ullalﬂlgr IS&g{hgpg ?1' lrﬁ g%%cg Keﬁrl?chgp tfréﬂs'al rgegctlons

este osp con

( en@typitdllycmes pk h@hﬁﬁw‘rﬁ&tﬁsedtfflsmt-ﬂlrop@fhd@[dh@daeboﬁl’td waxes.
the dieth I est er ~of decane  phosphoni c acjd), and
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"R by G e PRGu e TR PR iuces

and Ge88psM, 1% H atcstrW)eSTha/bﬂc(qsnubmcamg,;exlseaﬁ@ com 1§B—$pan API

IV (all onaI haol efi ns ( PAGCs G ou

oQﬁ@u}g In&rouméfu@gwp I11, Group 1V, Group V oil and rnlxtures thereof.
Often the oil of lubricating viscosity is an API Group I, Group 1I, Group III,
Group IV oil and mixtures thereof. Alternatively the oil of lubricating

viscosity is often an API Group 1, Group II, Group III oil or mixtures thereof.

Other Performance Additives

[0058] The lubricating composition optionally contains at least one other
performance additive. Typically the other performance additives include metal
deactivators, dispersant, antioxidants, antiwear agents, corrosion inhibitors,
antiscuffing agents, extreme pressure agents, foam inhibitors, demulsifiers,

friction modifiers, viscosity modifiers, pour point depressants and mixtures
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more of these performance additives. Dispersant
[ @@59]13@1@0@@@&]3’[ 8 poler girowm akta@hmi & aageﬁa‘reg@ytlylgh molecular

PR BR T B, REpRAL R RFersihe® ingthg, SN uted

rrﬁtrﬁgl Ehadd BIkbREYs U eind@t d o] O THI@ hipYe COMILsubutit@tcdNYnaeRain alkenyl
formng netals when added to a |ubricant and

potseinidesdi igphdsamotyisqigtyless syqseniglidperdtdintmimbare average
H‘Fo ?c %{%&/J@%ﬂt ?¥ tﬁei ggf obg{y%'t{)e %%‘t} ﬂﬁ%r%gé% rangﬁ 350 to 5000,

Typisoaltoaxitioes Su@dlﬁmﬁﬂs a:l’lilﬁzrsalﬁt‘d w@te thnﬁ pb@iardtidneﬁire dlsclosed
I ong chai n al ken succi ni m des

Nfary Hanqntcev@dUﬁoﬁ@teeh i i/ Zat e ﬁguUS sPlfé%r}tn‘il %ﬁﬂé%ﬁ nepgdaimide
t
ﬁg} Qtlé Y& gﬁ%lé?ﬂ ﬁénfhg e Wolfled om %@g?&&eén?]pllcr?lly a

ar wei e polyisobuty
tbely(ahgbneﬁﬁute@ 5000, or 500 to 3000. Succinim de
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4d?s§érsﬂf§t5 deBV&E | b 951 1%%%8@5&3@{1&@1%& YQitﬁahﬁﬁﬁb&h Qverage
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BNEDHBT kY by €BRTE i TR eThunERil PR i RTRTRAR
ay®odage IMDbeE WnModi@esthithd Antdi@ionhanNGthed S5ébrisriRO04, 16akt one
5?hosptefsagtoggrlve-l—ihfiorgoploﬂllssg‘t?lﬁgl?/elng r;lelCCIIllc anhydride, an amine and zinc
oxide to form a polyisobutylene succinimide complex with zinc. The
polyisobutylene succinimide complex with zinc may be used alone or in
combination.
[0062] Another class of ashless dispersant is Mannich bases. Mannich
dispersants are the reaction products of alkyl phenols with aldehydes
(especially formaldehyde) and amines (especially polyalkylene polyamines).
The alkyl group typically contains at least 30 carbon atoms.
[0063] The dispersants may also be post-treated by conventional methods by

a reaction with any of a variety of agents. Among these are boron, urea,

thiourea, dimercaptothiadiazoles, carbon disulphide, aldehydes, ketones,
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secon ary buty r a tertiar
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i ncl ude 6-di -t ert - but yl phenol
4thﬁe](11h§i{:r.eg rdeddl argraxidant y¢ pih @B]t@t and may include, e.g., Irganox™ L-

AR RIS e —
hindered phenol antioxidant chemistry is found in US Patent 6,559,105.
[0067]  Suitable examples of molybdenum dithiocarbamates which may be
used as an antioxidant include commercial materials sold under the trade names
such as Molyvan 822™ and Molyvan™ A from R. T. Vanderbilt Co., Ltd., and
Adeka Sakura-Lube™ S-100, S-165 and S-600 from Asahi Denka Kogyo K. K
and mixtures thereof.

Viscosity Modifiers

[0068]  Viscosity modifiers include hydrogenated copolymers of styrene and
butadiene, ecthylene-propylene copolymers, polyisobutenes, hydrogenated
styrene-isoprene polymers, hydrogenated isoprene polymers,

polymethacrylates, polyacrylates, polyalkyl styrenes, hydrogenated alkenyl aryl
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hydr e@xydn Gk onhaichi R’ Nowiest Rr iifi@dirogen, the boron-containing
compound is a borate alcohol. When R’ is hydrogen, the boron-containing
compound is a borate alcohol. When R’ is hydrocarbyl, the boron-containing
compound is a borate ester.
[0071] The borate ester may be prepared by the reaction of a boron compound
and at least one compound selected from epoxy compounds, halohydrin compounds,
epihalohydrin compounds, alcohols and mixtures thereof. The alcohols include
dihydric alcohols, trihydric alcohols or higher alcohols, with the proviso for one
embodiment that hydroxyl groups are on adjacent carbon atoms i.e. vicinal.
[0072]  The borate ester may be prepared by blending the boron compound and
the epoxy compounds or alcohols described above and heating them at a

suitable temperature, such as at 80°C to 250°C, 90°C to 240°C, or 100°C to
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Therefore, as used herein the term"borate ester” is

used to refer to either borate ester or borate
w@k@ehoil737 The borate esters or borate al cohol sPEEYSIIAVET5045

a formula B(OR )3 or be a derivative thereof

contai ning a >B-O B< group, wherein R may be

hydr ogen or a hydrocarbyl group, typically containing

1to 40, or 1 to 20 carbon atons on each R . Wen R

I %3@6“ 9" et(f%g aﬁ,tlggrﬁa%l cﬂ%edcoﬁﬁoﬁl%ﬁjar fatid of the boron

boraté al cohol . rogen

bo&mpo@mualtm: egox;cmmp@mfdisnm@lmryaat e tallenhel1:1 Whers, or 1:2.
i s hydrqcarbyl, the boron-containing conpound is

bérnalﬁlértelé‘ivéﬁi ma[yobwwdmep@éfﬂratl@g g epcten Hhe bﬂ@seﬂl@abe for
bYnstfiRe! %@&Tehé’” gfeP@ Qﬁfo%bé}%ﬁ@“ﬁﬁne&ﬁ?ﬁ‘%ﬁ orhﬁigshn&’%xtures

conpound sel ecte rom epoxy cormpounds ydrin
c drpenfn dW ater eipi tyalcahly dfarmed oampb us disstil bddc offotdsriagndhe reaction.

m&%ﬂres t her eof . The @I coho s include dihydric
Bledeagqntnigyibe use 6‘?18‘1‘% Y&F thi BRENOH cohol s, with

t D073 OViB&oh LonBdGnd L TROBITRIH prteﬁﬁing‘)ﬁy Q&Me erté}ufh%lude the
are on adjacent carbon atonms i.e. vicinal. [0072]

baam@ detrey splgyteldelmone plag exolny d@ltl@lﬁ‘dnglgbft herlbmcaxh (1nclud1ng

und an npo r al.co S. .

BB Ao VB G be TR R el 430G i scid. HB.O)
t EHHSYG%H&H Eor&k!GHoRidcadndBAIky! BorROC, TR GBdrte248% may also be
100C to 13 WD 2008/ 021737 PCT/ US2007/ 075045 230C,

untdparadhigodiirerfakidesct i on has occurred. The nol ar

| B ey E ARy B e FBR G RORRHD Sripropsy
i Befdte, | thituiyd bﬂ’ﬁije breipuset borat@erihoxyibvgatt heihepsd biogte, trioctyl

The |iEUId may be, for. instance, toluene, xylene,
chPBItD @HQ@H&’OT%FF%MW?%’MBW% and ni xt ures

t WA Sithictal Behdialco ol e fiast ib!

o?@ ur| ng tﬁ{}: r‘Zcé‘i‘c‘%@?%né o a&apgﬁgo@@%éiﬁtsaﬁmyé b@‘épared by

usadting a:alntaiqcadaamw% ragat tor ovalt vixd 73 uﬁeawmtcd)rcpmmdsd The
t he borate es i nc

+ dihBtetepris CaEh i PR R Y7 5% S bstred PY gpfitancously

b%acﬁng%hdarﬁlh@ Cadtdlbi leuﬁﬁﬁ@@ 8hd Gn dGkSturdtBRom und Generally,
orthobdric acid, H3BO3, and tetraboric acid, IIZIZ

bord aotomeccirprba temposeiute ARd Xl kty[l2bo€atlé§ PaiTehnes 4,758,362

SO TRO 8 S B et BB B pRP R, FRL B 00 6FSnating

ceigaounds include tripropyl borate, tributyl borate,
trl(fyntyl borate, trihexyl borate, triheptyl borate,
t 19 | Exsornee of svitahde plefnsrthaemar e sulpfagised po fagre an the

sulphurised olefin include propylene, butylene, isobutylene, pentene, hexane,
heptene, octane, nonene, decene, undecene, dodecene, undecyl, tridecene,
tetradecene, pentadecene, hexadecene, heptadecene, octadecene, octadecenene,
nonodecene, cicosene or mixtures thereof. In one embodiment, hexadecene,
heptadecene, octadecene, octadecenene, nonodecene, eicosene or mixtures
thereof and their dimers, trimers and tetramers are especially useful olefins.
Alternatively, the olefin may be a Diels-Alder adduct of a diene such as
1,3-butadiene and an unsaturated ester, such as, butylacrylate.

[0077] Another class of sulphurised olefin includes fatty acids and their

esters. The fatty acids are often obtained from vegetable oil or animal oil and
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[0075] The dithi ocarbanmat e-cont ai ni ng conpounds may be
prepared by reacting a dithiocarbamate acid or salt
WaeRaR/0zZIT3unsat ur at ed conpound. The dit hi ocar bRCEU£2007/075045
cont ai ni ng conmpounds may al so be prepared by
simul taneously reacting an am ne, carbon di sul phide
and an unsaturated conpound. Cenerally, the reaction
occurs at a tenperature of 25 Cto 125 C. US Patents
5 nd 7.9 SCIi i thi I .
ercgal coné[’;i:l 445 %% dcsarg(? %F Ilﬁsng%?(?%g?ﬁs (%%%%%ag%ﬁ%‘lgs and
ofhe‘ilu eétanl mcﬁid%fﬂrﬂg&Sydehﬁbs nalyichecigulipbidtd sad, p@lrﬂlm’lﬁﬂcadbld or
the sul urlsed olefln i ncl ude propyl ene, but
i SUBUTSH gﬁéeo foe Rftshe ! %é@(tﬁh@mdsh@ﬁt@ﬁ@ne%cff%melard ofl, tall oil,
n?@%ﬂﬁ’oﬂd%fi n dri[‘%%%ﬂ?eedd&ﬁje %@l%wet‘@ﬁ@c?% 'or mixtures thereof.
cené, ~tetradecene, pent’adecene exadecene,
hh@bmﬂen@néunmnﬁaQEmﬁdeanwbtademmﬂemeﬁdvnﬁnmdﬁnene

ei ne or mxtures ther .. Ino enbodi nment

hU7RL Cerfa an ﬂ?ﬁtl%tavé’cf‘éﬂ'émﬁ@@flbdg% HHlosS oY AHTAE ARt dwhich may
NQRGARCRNENH&] £OF 8R&IA MU BRy Hehz?ﬁf%‘ﬂgeﬁ&dott zli‘?bfyol and an
dimers, trimers and tetramers aré especially use

okBphatis, carhbxplinacidedfjgn headid efontainimg b2 ta 24 carbon atoms.

Di s- der adduct. of .a .di ene 3-but a

At iR Gt 2 oy B e TS e R 1 tne form
[ 0047 hmih0ed Reth &l Asslodfer il BRURE IBE, QHEER Mdynek YdeSent in the
fatty acids and their esters. The fatty acids are

ofsldpssopttiay age @epriomiBigetngblds biq 98 omati eilier einbodimeents 10 to

180V, 300/ 0217 30PETLYSRA0 RS0S,c LYB! SRl S b

car bon a y "aci
angkbok hiké ﬁcﬁst(es;ﬁ:ciaml@l wdﬁ)nbba@bxgzlecf adﬁ; whitieifernachdesters are
i noleic acid, mtoleic acid m xtures thereof.

othasp athtsetyp&atly caetaa%marle? f@b%“aPhéﬂt tp 2orsarkeryatems. Examples
t @k l 1%'0'}(}/110 Q@gﬂ Rl'dle do%l@yﬁl%%] aglﬁil Steﬁgktaglﬂﬁqgﬁrég 'al:rd, behenic

sun see or mxtures t
embddmubnhufandy aC|ds and/or ester are mixed with

ol efj ns. 78] an _al ternativ t,.the
Sils el Ertiopwatieh- ag G BT ugnbers of
gﬁlc%hf)ﬁé @SHI ;gﬂoﬁ%d'ﬁo'l PAriBY c o1 8 iFANGE M erff gl@c@l@l ¥lluding

atic carboxylic acid, often’an acid
cdntannwng‘mzaﬂbykmeqﬁwbdﬁ atamdenc ghtcels, Uh@udmmoéstém and

F b ARG iGne, 2aRE it BOR WlnfTORE ot Sl sty HRbicl

Whia@RitoRY sheroRé;eSeidtosd) tgtwcosas hyesshcaRid Weidl; ag§iiritol; and
mxture include 5 to 95 in other embodi ments 10 to

gpenteerydlyitols, smelugingclit @néotrmrlgfrﬁrytéélrt@lentO&ﬁn sthicdpolyol is
mdf%ttt%;@ne T@?ccﬁ! itpilgﬁltyjl&le glycol, glycerol, sorbitol, pentaerythritol or
dipentaerythritol.
[0080] The commercially available monoester known as “glycerol
monooleate” is believed to include 60 + 5 percent by weight of the chemical
species glycerol monooleate, along with 35 + 5 percent glycerol dioleate, and
less than 5 percent trioleate and oleic acid. The amounts of the monoesters,
described above, are calculated based on the actual, corrected, amount of polyol

monoester present in any such mixture.
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carboxylic acids (especially a nonocarboxylic acid)

which formthe esters are those acids typically
W@wB/a21Bhg 12 to 24 or 14 to 20 carbon at ons. PENHSPDEETS045

of carboxylic acids include dodecanoic acid, stearic

acid, lauric acid, behenic acid, and ol eic acid.

[0079] Polyols include diols, triols, and al cohol s

wi t h hi gher nunmbers of al coholic OH groups.

P%klg %ﬁgg&@&ggh ﬂ% i ncl ude et hyl ene glycols,
intlu%?ng——§rrrggrr- and tetraethyl ene glycols;

P8l eneEgtata® P essufe [((BH) ngctlfs- that rare sahfble in the oil include
tetrapropyl ene glycols; glycerol; butane diol; hexane

dPYIPhUL G ¢dprosyiphBr-containipgfi feants.shdersaated hydrocarbon EP
f se : I an 1.l - y i el ; :

LEFESE FrighaRi, S ghmeen s HYARA! ) anlS incluc
t chipeimb&dr ytwexi;t obrga@id ensulpledpol yald i spolgiudphivibenesuch as

l.ycol, triethylene col , cero], .sorbj.tol )
Dalheasr it ons-Ghisrehindby  ienobid[ bey! Téresulphide,
C@Wﬁﬁﬁ&&ﬂ hié_tl%)laéétélbb? JINR0KSE € 5ulbﬂ19ﬂ%da§lk'§zﬂhﬁéﬁglti Oékl)llphurised

monool eate” is believed to include 60 + 5 percent by
wdinghtenof shkphotiesd cédrpespecinds gllphwicd nbrdsiAddere, adducts;

al on ith, 35 + ercent glycergl diol.eate, ,and . |l.ess

© RERhESPRER<, Ry BBESERs Ao Fhfte S whad By ptRBhorus
ofulphRIcMANRE $hBEStine ABSflctiigdoRRRY ephodpBored! &t adh as the
based on the actual, corrected, anount of polyo

meHuEsecerba asdHihydioearhom phpsnhites.ue.g.. dibutwpphosphite, diheptyl

2 737 P 0 4 ur.e
OB AT EE San BT JSPRHL AL s
| phddphite] trideogl ptetsphiell dibtgiry] @hdsphite and polypropylene substituted
chl or osul phur - contai ni ng EP agents, chl orinated

hpbest apISRN KR Matd nthio ERRATIES SRl d8 EPC é’g%ﬁvkdithiOC_arbamate
EY A28 nPhe eﬁg}qggfc@c?;saﬁlpgelh IH%% of I'élllﬁrl it Sﬁlﬂgﬁﬁhosphoric

i
organi ¢ sul phrdes ol'ysu es such as
dabidsz yadiding plierdexaopk; (thhl aniabesutty bf tHe srehgtivrdgroduct of a

di butyl . tetrasul phide, .sul phyrised nethyl . ester of
oF@M&%QEF]&PLQm %ﬁﬁcgbwlt§|m@mﬁﬁ%sﬂdesmdﬁm@wgﬁéahereof-
diguany enepr! RAYinaRE: LALRRRE su@RdasS tbRBYOhSAMibitors include

Di el s- Al der adducts; phosphosul phurised hydrocarbons
s thehye alsseriteedrinaptrigrapipy ddodtofolfS phd ishtipud) SEO P11 filed on

i h.turpent] t hyl ogeate; phosphor us_esters .
St E BRo 20 JiSE5, o "BRGCT by A aRTO . Setylamine
pberRbitt eSondenitiondirbdioth oP Be&IRhY Esucdici@péidlor anhydride and a
phosphi te, dicycl ohexyl phosphite, pentyl phenyl )
phasplctde suelh penelgioreilywith a polyamine. " In one” embodiment the

corrosion inhibitors include the Synalox® corrosion inhibitor. The Synalox®

corrosion inhibitor is typically a homopolymer or copolymer of propylene

oxide. The Synalox® corrosion inhibitor is described in more detail in a

product brochure with Form No. 118-01453-0702 AMS, published by The Dow

Chemical Company. The product brochure is entitled “SYNALOX Lubricants,

High-Performance Polyglycols for Demanding Applications.”

[0083] Metal deactivators including derivatives of benzotriazoles (typically

tolyltriazole), dimercaptothiadiazole derivatives, 1,2,4-triazoles,

benzimidazoles, 2-alkyldithiobenzimidazoles, or 2-alkyldithiobenzothiazoles;

foam inhibitors including copolymers of ethyl acrylate and 2-ethylhexylacrylate
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phosphite, tridecyl phosphite, distearyl phosphite and
pol ypropyl ene substituted phenol phosphite; netal

wa kiosozrbamat es such as zinc di octyl dithi ocar bRCEU£2007/075045
and barium heptyl phenol diacid; amne salts of alkyl
and di al kyl phosphoric acids, including, for exanple,
the am ne salt of the reaction product of a
dialkyldithiophosphoric acid with propyl ene oxide; and

mﬁ %u ;ﬁtsi’oname r ev%ghl %t%ﬁé %r?uelfsd}% gL ke htlcﬁglg e"tair(%i Cﬂ(%l pgl%aphates

Pt OFS Iohcl Ude
I PoRRtBYERPEScolst fol§cthfylddS Apids, patyipdsp WERH60A8348d (cthylene
(filed on Cctober 25 2004 MAtee and Boyer as nhaned
i ﬁv@ﬁtmpgylen%axwearwq{émeb%tpaa%d{%nt depfgessgty inghuding esters of
Q y
PRSI AR RO o SHREII AR, Sl PR 8, 20 s
e pi08d] meniridthom modificrs iiocludink fuﬁtyoacsdl decivadecd kech as amines,

Synal ox oryosi.on inhibitor. The Synal ox(r : :
S SR amlﬁiaswﬂ%% &Qpﬁensaﬂ%m%w‘ } eggporylic acids
Cgﬁ@lp\éWIkﬁEn@ggﬁlﬁhﬁﬁ@s afXlaffinc THEs BY rlﬁlkﬁiﬁﬁé%horlc a01ds fatty
corrosion inhibitor is described in nore detail in
prlkgli¢artiotesc fﬂ]tyeal\lwt rrEonrdedofatty 18k W14 5 8ar0idee nmvsalso be used
pub em cal

h
b}IbLt}?j]uE“F teﬁﬂnfpﬂ H)n oy %él%/ﬂysa?iso et?cornpass materials

Hbﬁﬂlr Pessf osmpRGAsdp! viatt I\/Zcob§mf3@1ﬁnd§e”%ﬁﬂl N@lefins, molybdenum
plications.” [0083] tal deactivators including

déraullvsdmtb@@h@i‘rph@tﬂ@z omphdvzi@n@@ (dithpoegabarpates, sunflower oil or
19%%2"6 teta%(%l 01)%1”315(? apt ga o%gcls %51%'0§y98 reic\f(iit(laﬁeﬁl’ese friction

r azo benzi m

2 nmaldkfiédintahe Bb@ﬂdd:s@hdad ab®&:; asdntioxidants or antiwear agents).
2 al k Idithiobenzothiazoles; foaminhibitors
rs of ethyl acrylate and

PE@%ZOO ﬂ%ﬂ ta grl‘%’%&%o?@%i}é%ﬁgﬁ oafctehe 1nvent10n may be

denitdtd¢ ffoeLsstiakel mdﬂrsgrokellatekg{dl q:dmlsmtnahemgmes Typlcally the
p hyl ene gl ycol s, | yeth e oxi des,
gr%&%ﬁ}}g@ﬁﬁ@zg ? S&Eﬁ‘e(cé?’f% q@ﬁeengg}g de- propyl ene
pofﬁ/enﬁ&%r HRphLt @pﬂh@tengﬁfy 1887 B8t 1dRELOGD Rbowatts, or at
esters of mal ei ¢ anhydri de-Styrene,

pbﬂwh%QMhbmwwanegrapbayaﬁmvuaks@u@r polyacrylan1des
t difi {t id . .
36 1 S U TS oy 0o

| ghgiag ok hRefionapNpensadgame. pr oduct s of carboxylic
acids and pol yal kyl ene-pol yam nes and am ne salts of

al¥888bhoslph @mpce@bpdgnenft athoy enginey|mayarke gnedne-gigsely internal

| tartram des may al so be
usé%bu&ﬂﬁ%%gg%ggr | €an kyeﬁ%géltlon Friction nodifiers
M08 so lanonsapassodimcer ithd 2 -stseloh caginsubmpluyissed lubricating

fatty canpounds and ol efins, nolybdenum
composition 1n a cylinder liner.
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di al kyl di t hi ophosphat es, nol ybdenum di t hi ocar banat es,
sunflower oil or nonoester of a polyol and an

wa@tiophztrst carboxylic acid (all these fricti onPCT/US2007/075045
nodi fi ers have been descri bed above as anti oxi dants or
antiwear agents). Industrial Application [0085] The
met hod and | ubricating conposition of the invention
may be suitable for 2-stroke or 4-stroke interna
c i engi nes. Typically the 2-stroke engi ne nay
b%&p ?i ke cross-head engi ne. [0086] The power
oM4gritc Dicsth€ veingen e ubtyade Biveheas tand R ckdnlcoVIaitrkating Oil
or at |east 3000 kilowatts, or at |east 4700
kCoBWesttions| 0087] The 2-stroke internal conbustion
eqy | BnfEs L @'as JuitnRrl QB3 rable 1
DS BTl AfinfsFaRs aE R R0y BTl Q03 Hable
béclowr.i fige diresiats ohidphalate, gowhartst dandndiepxgsae quetal include the
2-stroke engi ne.. [0089] ] n one. enpodinent . .the 2-str.o
eRBi™ émuggﬁs of h&l(?'il%rP]éai‘*“isﬁ[jlat%ﬁ‘ﬁg%i%qdbtmsn af'ymcéﬁ?y the
CYLbRGRL c! iRite b MO ROOFLORAAR AT SRAWH ATRAAG
EXAVPLES Marine Diesel Cylinder Lubricants: Invention
ahRef erRefercncalmi campogjtiaon |1 (Kohposi tlilmeant 09Gining bright

sakriTsRas b ond RS B R e B aRDsBfons 2 (RF2) and 3
SYR PRPO@Ritein RIERab@yRNd diSPedleabt, Uit dtei. Utige LiltRicating
nornmal amounts of diluent oil associated with

3aﬂiq0m@§iti0n§ wifdhe invenHen ls@%lﬁcﬁmét?e(L%)emﬁ@inlawélyisobutylene
i . in.. 0 i t il
BB AR, Bog Btk 4 Mo sttt il o7 2

| ubricant containing brightTaigtack (150 BS) and

oi-l—cgonposi-tions 2 (RF2) and 3

RF3) contéin pol yi sobutyl ene as d thi ckener, mno
right stock. The lubricati rgRFr]ri | r‘B‘\ElzaniRF%m: Ef 1t e LC2

nvenkemmlation Eompoaefs2 (1 ¢2) contain polWi%obutyl ene
s Uil atedtthiidrentgic Yiscoligper sant [and no| bri ghf st ocK
Tabhtel (0°BRASRAZ [RF3) nGh* /6 C2 | FOr8mUl atdion| Cohponehd.d Wt 19.5

0 400 TBN sulphonate 10.6 10.6 10.6 10.6 10.6
255 TBN phenate 10.6 10.6 10.6 10.6 10.6
Dispersant 2 0 0 0 0
Polyisobutylene with Mn of
approximately 950-1,000 0 9.5 0 0 0
Polyisobutylene with Mn of
approximately 2,200-2,300 0 0 5.2 0 0

Polyisobutylene succinic anhydride
derived from Polyisobutylene with
Mn of approximately 950-1,000 0 0 0 5 0

Polyisobutylene succinic anhydride
derived from Polyisobutylene with

Mn of approximately 2,200-2,300 0 0 0 0 2.3
Esso 600N base oil 57.8 69.3 73.6 73.8 76.5
Esso 150BS bright stock 19 0 0 0 0

[0092] Test 1 Panel Coker: Approximately 233g of sample is placed in a

250 ml Panel Coker apparatus and heated to 325°C. The sample is splashed
against a metal plate for 15 seconds and then baked for 45 seconds. The

splashing and baking cycle is continued for approximately 3 hours. The sample

18



Formul ated to Kinematic Viscosity at 100C ( ASTM D445)

nm/s 19.8 19.4 19.5 19.4 19.5 400 TBN sul honate
wageoso21036 10.6 10.6 10.6 255 TBN phenate 10.BCIOSBH07/075045

10.6 10.6 10.6 Dispersant 2 0 0 0 O Polyisobutyl ene

with Mh of approximately 950-1,000 0 9.5 0 0 O

Pol yi sobutyl ene with Wnh of approxi mately 2,200-2,300 0

05200 Polyisobutylene succinic anhydride deri ved

fgrésgno]f %@ %%31 %\Gboeegﬁuﬁo nd,I tsli’{gg?]{ %gﬁé 88 og?tlg Eeﬁ[ on the metal plate

aphyeigiskel. derm \aﬁdltfdnorﬂhé:’(liepbﬁ@latré/ | agysett isivd @lage analysis
apprOX|nateI 2, 200- 2, 300 0 00 2.3 Esso 600N base
ofqchsigugs.d hs imgge al?isly@s?@sllslm@wavqaas@&wdmfmﬂ 8dr 100, 0

1 chQ % fe Vgogﬁosiﬁ%hdllo%aﬂfﬂllca%geﬁ ég%gf’f%g%tedr%béfsns. The

sanp e I's placed In
apmahahusﬂandlheﬁﬂﬂdzto 325C. The sanple is splashed

agaj nst nmet_a e f 15. seconds and t hen bake

3@933 ife%ésh—&@&iau f%& BEiSERSR &nﬂalk‘:g R P%mpgSItlonS and
CﬁBﬁée”é‘l?daré GEd %P%%bﬁ@& e4t¥s %hﬂ&ﬁgﬁsa héran@d WP@J@ glé‘s§ C\Q@illary
2008/ 021737 PCT/ US2007/ 075045 s cooled td room

t euhser dthgr eil and ehearannonghiotogtdipusyinsa IRfrex®nglagse tee that is
nmetal plate, | [ . In.additjion,the deposits are
okt megSortin 47 dhay B B i g B ST RGeRagl to the
apRlsY 68 th@%hﬂ"ﬁfbﬁ@ilﬂ"ﬂl‘éeo@ ahatdatges Gah e tHloagh Qhd QcARAI glass
O indicating heavy deposits and 100 i ndicating no or

vémﬂlm tube adypdsipesses Theoughe 8| ¢lectaeall s Hisated pndragmperature
| U%IL‘[%)@% alﬁﬁﬁﬁurﬁ bl_&% Tﬁg@ geJ & 01leefn%r ap %x&ﬁlg ];hedl ea)ilts from the

i ng CONposI house air are

cadp oDtHeeglasatgallalriough callbewietdedRer df the @lidad oil. At test
caplllary tube. The oil and air are brought together
vramaleppne ther glagy ganillpryetubpnerg messarisemdde tsating block then

Fgl%%l?ﬁgfltht Hfdr%@ﬁjbbhasrol’vetnwéﬁd Afed g l%b!luér alBL&HEH deposits,

using reference standards. A rating scale from 0 to 100 is used and evaluated
using standard image analysis techniques, 0 indicating heavy deposits and 100

indicating no or very little deposits. The results are shown in Table 2.

Table 2

RF1 RF2 RF3 LC1 LC2

Test 1: Deposit (mg) 229 244 238 94 161
Test 1: Image Analysis Rating | 49 51 63 62 65
Test 2: Image Analysis Rating 16 6 14 8 18
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glass tee, the air picks up the oil and carries it up

through the vertical glass capillary tube which
w@a®sesi7shr ough an el ectrically heated and t enPEr/HS20TB075045

control |l ed al um num bl ock. The heated oil and air

m xture then exits fromthe top of the glass

capillary into a collecting beaker for the oxidized

oil. At test conpletion, the glass capillary tubes

moved f in k t.hen
e A R e L

depes) bswt YU digydretabginasdsatiasdailsxylfc sétiongnbedid thercof
fromO to 100 i s used and evaluated using standard

i Ry eDcamars syisble irhe saginealipgasedatarsig a%paal@p(fsmpéucmg
POU100 ot D0 SELLP P aHS ki S50 gEReghl el ficains

L(‘Empﬂ'ﬁﬁbnﬂ. thieposfain (ripht 2@6cR 4t 3B i@buldne Tegkeders, and
ABW%§§IS Rating 49 51 63 62 65 Test 2: |nmage
9/%31 ?rﬁﬂl 16 6 14 8 18 19 WO 2008/ 021737

fﬁﬁddﬂ?moﬂé QéaPoreid, M4k Ry @lolcalty® sQ@&tﬁuér{{d'o@aﬂlgarocarbyl

l'ubricating composition conprising at |east
Wgr%pbfls asmwmgndmwrygalb@t wthighew eelt-osyhite thasedkdted in the

e sui tabl e for t.he
P el o et W a 2Rt g e Pl Hilied o
ope obnfa@VRE depasi tholbglchavi Ndatihgapesdon@hh@y hB8carbon
| ubricating conpositions that contain bright stock or

Séhfgmgt@btﬁ?gﬂmmiés ohhxdeeprsbyl granps inghrdeonal |y
by oAb R SOt i allbt R, glio or alkeny),

uskeydlit (etes, ofdodiryly cseloskenyhisabstitGens] dndmowmtico allphatlc-
those skilled in the art. HBecn‘lcall , 1t refers
a2Bd LSy iy PiRy A te A rAsRMALE SHPHTH RS 98 e hensychieo submtuents

I
h}@/\gi%lrerigq&% %fngt Llar a I%Feld ﬁlr Qﬁ‘th'h Foquf ﬂ?ﬁnhlolfecule (e.g.,

rocar es o rocarby gr oups
i hed lSUﬂ@Stltlé.en)tS tggdttmafohma rmgbst i tuent s that is,

cycloal iy bie&e%ﬁv&%w@yw %ffﬁyu?ﬁféntfga't 'léﬁﬁté{ﬁaéaﬁf Tobtaining

ahbfm@md‘carbonag}@uﬁé W%Y&ll e tl&uaﬁlttéxtt Wrelhs 3F ARG do not alter the
substituents, as well as cyclic substituents wherein

t heedoimigaritly ch(vdmcetl@dl nhtruomgif theosistityrat tGe@n bhlot kespecially
h Céj la%d(f?uoqro) hy(iNo OXY, U 1?5;';}:,“%@&%13 ogﬁl&ﬁmercapto nitro, nitroso,
and sulphoxy),

(ii1) hetero substituents, that is, substituents which, while having a
predominantly hydrocarbon character, in the context of this invention, contain
other than carbon in a ring or chain otherwise composed of carbon atoms.
Heteroatoms include sulphur, oxygen, nitrogen, and encompass substituents as
pyridyl, furyl, thienyl and imidazolyl. In general, no more than two, preferably
no more than one, non-hydrocarbon substituent will be present for every ten
carbon atoms in the hydrocarbyl group; typically, there will be no non-
hydrocarbon substituents in the hydrocarbyl group.

[0096] It is known that some of the materials described above may interact
in the final formulation, so that the components of the final formulation may be

different from those that are initially added. The products formed thereby,
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(ii1) substituted hydrocarbon substituents, that is,
substituents containing non-hydrocarbon groups which,
W0 pooBhz178bnt ext of this invention, do not altePCT/lig2007/075045
predom nantly hydrocarbon nature of the substituent
(e.g., halo (especially chloro and fluoro), hydroxy,
al koxy, nercapto, al kyl nercapto, nitro, nitroso, and
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nensmmneasséatulanent nemositicoc propmed Uhs tadimigimp wid lcobgponents
present for every ten carbon atons in the hydrocar byl
me?ﬁg?%%lly, there will be no non- hydrocarbon
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f P‘d eflﬁ?r;'l Qaiies dp dhis esrrapign é%e&éfgi mgrﬁ%loﬁ’itéo‘iff lilgte“a 5, feacs
f gbARAndMRNhEMolccklr WRIZO 8 QL f S cRBbhdR2A0, /nd 4RO 4Re, are to

i ncl udi ng t he product s or med upon enploying | ubri cant

chapodesiand af madéficybpdbatwardy éliat)ilb as$ 9thqipesediedicated,
UR&eh 1'891t 01b§ rﬁﬂc?s‘ft%ﬁﬁ ira’laﬁr?l Ca?"éllseYn S 8rblgg%1te?€rreted as being

Never €ss, suc I ons an

ao&uﬁmeroaale grddiéChlladﬁ}dll wyhilthnmahecaeaipethef isbhfbr@ r eg@Rdducts,
|nvent|on t he gresent i nvention enconpasses
| dBHY RS, @BARIEFE Porh praprasle dVhigha#fii Retplbhanderstood to be

gf@@ﬁ‘te M She dQSGRE dﬂ% %ﬁ@é’ €. Hbg/gggt] dachned dntt be cach chemical

cunents referre ove I's incorporated herein by
r ebmpemas.is Exceptedi afxcihtsevdznﬁamr aslveor owldelnmtontlheiyhmchenay be

explicit i ndi cat al | nuneri cal antities

i?%wlaléeL ’EﬁSF‘%}nm tﬁsepﬂwri@l RS o ﬁap&iei‘gisg indicated. It
r 890 bd hﬂbrﬁ@ﬂg'tﬁdﬁﬁ§ uFﬂ&J &fduloWer ‘ﬁ’ﬁio&m ,Sangi] rﬁtﬂ@rraﬁf) llrnlts set
carbon atons, and . are to be understood

mﬁmth |1@delbymahebmmdepettﬂ@utly cambipsd. otShatlailge the ranges and

i cat [ .CO 05|t|on r ef red
aPBF R EETEAL B e Ser S BAY g VA (GHATp i Penees or
geadanf¥Ebe bh @bf Wi sthcr@ymenmit ai n the | somers,
3%9 roducts, derivatives, and other such naterials

lar eW,h@ip rHRP 119 ey gqsob@pnt expained in relation to its preferred

embodiments, it is to be understood that various modifications thereof will
become apparent to those skilled in the art upon reading the specification.
Therefore, it is to be understood that the invention disclosed herein is intended

to cover such modifications as fall within the scope of the appended claims.
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present in the commercial grade. However, the anount
of each chem cal conponent is presented exclusive of

wa@eopssi79ent or diluent oil, which may be cusPCHES100Y075045

present in the commercial material, unless otherw se
indicated. It 1is to be understood that the upper and
| ower anount, range, and ratio limts set forth
herein may be independently conmbined. Simlarly, the
ranges and anounts for each el enent of the invention
may be used together wth ranges or anounts for any
of the other elenents. [0098] Wile the invention has
been explalned inrelation to its preferred

el eed i i s to be understood that various
nDdlfl atio (l:l - e t
Ski 11 ed i n tha AREEE 1Mbricarin 60 THARR AR uskBn (ARG with o
Thewef oumut ioff dtdedsd IHO0Untheratsoedmiphaingt sippiyivgrditba internal
dlsckosed herein is intended to cover such
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cenlbxtbtdeoﬁleec@, nfehfm:mhtla: Cpttbmls'h@LﬂCputoroanle'tdrﬂdea@nereof has a

kllo tts, rls u ing to the interna
g H“%H@%ﬁgg h%ﬁl@‘%%ﬂélggﬁﬁosition
Corrpr i al ng (rak n¥th&d bf efaimUbherdih fg \blaﬁ%%}hb YacRN6k 4dhydride
at least 0.5 w % of a carboxylic acid or

an
aﬂhﬂymf the prdventedt 0.wer 20 vt fle aral bexyPiwt geief e lubricating
ggégg t hereof has a hydrocarbyl group of at |east
Carbon atoms. 2. The nethod of claim1

vvher ei 8. the Ttharrbeohyshla:f a@irﬂ IOIWh&Eé‘iydthb d@drd&rnsﬁergeoﬁp of the
Is present at 0.5t % or to 10 wt % of the
| GRroPE kT Agid %ﬁﬁwrfndﬁ&heresf h%@uwéﬁhaaerage &polpeylar weight of

W)EH QO‘OBG &yﬁ{@&@ypg&)o P 94B 18%50b8or B@fok{?@()bbc acid

or an ydrlde thereo nunber "average nol ecul ar

\NEI ght 4of  4%6 hethdd,d0daimrl S$8@rdio the,QABycaobyl75Botp of the
, 1500 to 3000. 15 4, The thod of claim1 )

V\,ﬁ @Wﬂ% ﬁedh%?%bygmﬁﬂll@ﬁeaﬁa%fmgﬁsr ax%m%mafﬁeﬂarcwalght of

oy58REY 966,d8dtDeEreRf thl a&rﬂHf@ﬁr a@y OF @8Ry dﬁdeel@ﬂéfe@? is present at
wei ght of 450 to 1500, and wherein the car boxylic

aéﬂdZQﬂNb%Mydﬁn@éOWﬁe%eﬁﬁh¢bﬂpnesegpommowzono 20 Wt %

o ok ot Sl LSS SHPIGRHBRY SrolGr o
carboxylic acid or anhydride thereof has number average molecular weight of
greater than 1500 to 5000, and wherein the carboxylic acid or anhydride thercof
is present at 0.5 to less than 10 wt % or 1 to 5 wt % of the lubricating
composition.

6. The method of claim 1, wherein the carboxylic acid or anhydride
thereof is a polyisobutylene-substituted succinic acid or anhydride.

7. The method of claim 1, wherein the lubricating composition has a
SAE 40 viscosity or SAE 50 viscosity.

8. The method of claim 1, wherein the lubricating composition has
0 to less than 15 wt %, or 0.1 to 10 wt % of bright stock.

9. The method of claim 1, wherein the lubricating composition

contains 0 to less than 3 wt %, or 0 to 2 wt % of a dispersant.
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20 carboxylic acid or anhydride thereof has nunber
average nol ecul ar weight of greater than 1500 to

wW®0®8/021a8M wherein the carboxylic acid or anhyRRT/U82007/075045

thereof 1is present at 0.5 to less than 10 wt % or 1
to 5w %of the lubricating conposition. 6. The

met hod of claim 1, wherein the carboxylic acid or
anhydride 25 thereof is a polyisobutylene- substituted

succml ac nhy 7 e._netho f. . claim
wher ei 6t heﬁubrl@ata [ %E Cgaolm 0Si tﬂeorﬁ1 té%e qu@r ngocornposmon

Vics®aiistQytoolcs StNan G wt $G@si0l yto 80 wilte ofeiiphe stk chrad Mto less
1 wherein the lubricating conposition has 0 to |ess
Ayt [ o0 ter2 Wt_%t)f)a ﬂtﬁp\ﬁﬁsa% of bright stock. 30 9.

Th e neghod gt Clln@{hr@dl 'lns&/{fﬁran gﬁé qﬁ‘%}l&ﬂm cor(r)lp%snion

conposi tion contains eé

wfurthaofcompdisspart deast onéﬂe’t&gaﬁ%ld&?elﬂﬂﬁm the group consisting of
PCT/ US2007/ 075045 10. The nmethqd of claim 1, erein

¢ PR BBy 5V B ipoSHPREH D oAN SO R e seliiie Denate
%orﬁboﬁﬁo{;}s 1h§l9f1c¥-q3h%at%s%argtre' 98&p§§1ﬁ€ﬁs a"ﬁﬂdh%ﬂi(@ sluﬁﬁﬁ)nate-

di spersant.
nehd:mxﬂe otbmpbatlmlst vvher e| n the I ubri cating conposn t| on

From the or ap eafiss 8F rlefRor HEErBrbRarae: ofFuPR &east 2000

Sﬁilbﬁ/&(ttﬁtcﬁ%t &3l BOGU Ril@SattDbeRalas: 4 TohtiidEvatts.
sallcylate phenat e conp05|t|ons hybrid

phenat é3st edr arcthasoapdubricasimg @ RdStFRKsr inderaal sﬁ@hattean engine
SRR ER RIS P TOBPLBGIE BB o ubricaing

kKicdbmpaditisn compailsinga@s bn BQQQ lkbﬂchMigtx&schttyatthB)i&tleast 0.5 wt

4700 kilowatts. 13. A nethod of lubricating a 2-s
i it 8F ARG Sici bR %@P’ﬁ@“% BEFGOd; Wae@upgteytaﬁaoww acid or

t Qﬁh A Rrhaleof Hgé%‘ﬁ th%%?\%?g gfb%ga?f* éﬂ?éis? @lédlﬂq 0.carbon atoms.

osition conpris I cating
VI scosﬂtﬂfy athie( myethod | efstlabm5 Mt wiheodina thar Besxmlkbc internal
aci d or an anhydride .thereof, wherein the carboxylic

aCPROBIONSCTER 113 WATIPRAISSEE S o hyRHBRUYIRAV Y FB&Ble

of at heast sab@uhod GbfCAIRRALIAL OfMBmarlfe-dERE TREARY @mbustion
claim 13, wherein the 2-stroke internal conbustion

enggine qosnmlsnnag‘ |sn1aolmngs®| thengitermabeombystaan onging P bwbeicating
a _nafr,ine

?E%BH%POE 8%‘8&5 n ((ejt) an 011 oqxlulg 1cat1n% VISCOSity andqt))egteleast 0.5 wt

% of a carboxylic acid or an anhydride thereof, wherein the carboxylic acid or
anhydride thereof has a hydrocarbyl group of at least about 10 carbon atoms.

16. The method of claim 15, wherein the marine-diesel internal
combustion engine is a 2-stroke engine.

17. A lubricating composition comprising (a) an oil of lubricating
viscosity, (b) at least 0.5 wt % of a carboxylic acid or an anhydride thereof,
wherein the carboxylic acid or anhydride thereof has a hydrocarbyl group of at
least about 10 carbon atoms, and (c) at least 5 wt % of an overbased sulphonate
detergent.

18.  The use of at least 0.5 wt % of a carboxylic acid or an anhydride

thereof, wherein the carboxylic acid or anhydride thercof has a hydrocarbyl
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engi ne conprising supplying to the internal conbustion
engine a lubricating 20 conposition conprising (a) an
w®2308/0217Bubri cati ng viscosity and (b) at | eastPOI/BSW07/085045
of a carboxylic acid or an anhydride thereof, wherein
t he carboxylic acid or anhydride thereof has a
hydr ocar byl group of at |east about 10 carbon atons.
16. The nmethod of claim 15, wherein the marine-di ese
n};‘oeur n?% t ?e%n?%outofb garﬂt%loneatof?ls S anssllotﬁlc O 3% a fu%r'cating
R Pubri¢a I'Ng conposIti on conp & an of 1ot
| ubmpesitiong Vviscosity, (b) at Ieast O 5 % of a
carboxylic acid or an anhydr.i de. thereof, mhereln t he
car boxyPi c d&Fdsero afhWWMBC taﬁtdr ébieaﬁtag SaWhydrdfcacpihoxylic
0 Ca
gﬁ@ildpor n Qﬁlpldlrl?igghe%gg%%e’slrggl e pﬁb@{}/@l%ca(gtgg raﬁfé%dr?&e thercof
1Bas ihgldmrlgﬂ @bup ed st léhsB atwut%h (bf:at&onazltdimx;alslan @titldckener
or. an_anhydri de he eof. erein the carboxylic acid
ofohAyHPKaEAHE Bl ﬁ&%ﬂ%@rw@e%@mmp(éél%
2008/ 021737 PCT/ US2007/ 075045 group of at | east about
10 carbon atons as an oil thickener for a |ubricating
conposition. 19. The use of a carboxylic acid at | east
0.5 wm %of a carboxylic acid or an anhydride
t hereof, wherein the carboxylic acid or anhydride
thereof 5 has a hydrocarbyl group of at |east about
10 carbon atonms as an oil thickener for a 2-stroke
mari ne di esel cylinder |ubricating conposition. 24
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