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3646R-01 TI TLE LUBRI CANT ADDI Tl VE COVPOSI TI ON SUl TABLE
FOR LUBRI CATI NG TWO- STROKE ENG NES FUELED W TH HEAVY

WO-MBL/E2EBHACKGROUND OF THE | NVENTI ON [ 0001] The PCEES2909/036138

invention relates to a lubricant conposition and
fuel |l ubricant m xture useful for two-stroke engi nes
that are fueled with fuels heavier than gasoline,
e.g., diesel or jet fuels. [0002] There has recently
been recogni zed a need to all ow the successful use of
hea¥gR{fodel s such as diesel fuel or jet fuel in two
cycl e engi nes which have traditionally been designed
to operate on conventional J&ELEi ne. Such a use
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ates 1 nto
t Iﬁlalld oid goropine sepionlly gmi brione engimers coperatipmghaomber,

db?&ﬁamfg%eﬂ&no@ﬁ'éﬂhé"ﬂuﬁﬁrd @t ﬁl"b‘%lldets%tt hAENMARSBn of critical
m xture of conve tfona a]Enﬁgllu ri.catfing f

luid
sGRHNgSOMpaaenty errammama% I dpasite %ﬁra%paptherwwe lead
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cycl e engines. to successfull ctl n on

sﬁﬁlﬂpff‘éﬂ pg}glgﬁl&n&ﬂlﬁgﬁs ﬁgg(;l]tléllg elﬁe urnlng o? jet fuel that

includes a mixture of conventional two cycle lubrlcatlng fluid such as those that
fall under the NMMA (National Marine Manufacturers Association) TCW3

specification can lead to the formation of harmful particulates and other

incomplete combustion byproducts, and engines operated in this way have
experienced early failures. These engine failures have been brought on by the
formation of deposits, early ring sticking, and lubricity issues that eventually
cause premature destruction of the pistons. In order for these two cycle engines
to successfully function on jet fuel such as JP5 and other heavier fuels, a new

two cycle lubricating fluid is needed.
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two cycle lubricating fluid is needed.[0004] EPI 13875
3A2, COctober 4, 2001, discloses a |lubricant

W@ upi3si on for air-cool ed two-stroke cycl e ePi/is2009/036138

havi ng a Manni ch detergent and an ashl ess di spersant,
wherein the ratio of the Mannich detergent to the

ashl ess dispersant is 3:1 to 5 :1. The detergency

addi tive provi des detergency when used in a

| ubricating oil conposition for air-cool ed two-stroke
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[ 0008] (@he rihlcestti percattdy weight désn alaageitod siyothetic ester;

| ubric @g\%lﬂg ﬁp\letgyﬁg(%&gh%fﬁ@ §‘ﬁ bPL ﬁgﬂ?&u;‘f Hg}’:‘d%'l%t having a

englne |
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preminedf @Xtat Balckoent dytvsgiengi ne. [ 0009] The

| nvent I glr%reelllll %l?e i E[lr%\g/glel(‘ii %8nt%n{ (%lte tlhe(il?brg?ga%t Esl a%rlee(l:sqw péc'rcelgt by

a li
Welgt

[0008] The invention also provides a method for lubricating a two-stroke
cycle internal combustion engine which is fueled with a liquid fuel of volatility
less than that of gasoline, comprising supplying to said engine said fuel and a
lubricating amount of the lubricant composition as defined above, which fuel
and lubricant composition may optionally be premixed externally to the engine.
[0009] The invention also provides a fuel composition comprising a liquid
fuel of volatility less than that of gasoline and a lubricating amount of the

lubricant as defined above.
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fuel of volatility less than that of gasoline and a

| ubricating anount of the |ubricant as defined
W@bwee2d3HTAI LED DESCRI PTI ON OF THE | NVENTI ON [BO1£0$2009/036138

Various preferred features and enbodi nents will be

descri bed bel ow by way of non-limting illustration.

The Fuel [0011] The | ubricant as described herein is

particularly suitable for use in conbination with a

fuel haV| ng a voI atility less than that of gasoli ne.
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| s t S u
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Bhy)dinogg@lonﬁ nedrs8 3% by uvduras petaw dfvels of aromatic hydrocarbons near
3% by volume when highly refined, and in other instances can contain aromatic

hydrocarbons from 3 to 60% by volume and from 3 to 40% by volume.

[0013] In a similar category are biodiesel fuels, which can be derived from
animal fats and/or vegetable oils to include biomass sources such as plant seeds
as described in U.S. Pat. No. 6,166,231. Biodiesel fuels include esters of
naturally occurring fatty acids such as the methyl ester of rapeseed oil which
can generally be prepared by transesterifying a triglyceride of a natural fat or
oil with an aliphatic alcohol having 1 to 10 carbon atoms. In an embodiment of

the invention the diesel fuel comprises a middle distillate fuel, a Fischer-
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naturally occurring fatty acids such as the nethyl
ester of rapeseed oil which can generally be prepared

whyopnzi8esterifying a triglyceride of a natureCT/U82009036138

oil with an aliphatic alcohol having 1 to 10 carbon

atons. In an enbodi nent of the invention the diesel

fuel conprises a mddle distillate fuel, a

Fi scher Tropsch fuel, a biodiesel fuel, or m xtures

thereof. A mixture can be, for exanple, a mxture of
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[0016] Esters useful herein include those made from monocarboxylic acids

having at least 5 carbon atoms, or at least 8 carbon atoms, for example, 8 to 30
or 12 to 30 or 12 to 24 or 16 to 20 carbon atoms, together with polyols and
polyol ethers such as neopentyl glycol, trimethylolpropane, pentaerythritol,
dipentaerythritol, and tripentaerythritol. Examples include esters of C8
monocarboxylic acids with pentaerythritol. Esters can also be monoesters, such
as are available under the trade name Priolube 1976™ (C18-alkyl-COO-C20
alkyl).
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or 12 to 30 or 12 to 24 or 16 to 20 carbon atons,
together with polyols and polyol ethers such as

wozmpeni3gl gl ycol, trimethyl ol propane, pent aerB@TU$1009/036138

di pentaerythritol, and tripentaerythritol. Exanples
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as are avail abl e under the trade name Pri ol ube
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0601%@1&%61%? Bf the%l')'otv@l%ﬁleﬁ Wto@ypér@@ﬂtl&QO to 25 percent by
conmbi nations of the above values, or 15 to 30 percent

oMehity o 25 percent by weight. The Sol vent [0019]
ATat Iselvomat er| al present in the lubricant conpositions

S, @ S0l ve whi ch. b d id i he . )
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pr@sfevﬂly |smatlh91ntrhﬂre oﬁh@terowtn;ns ma\yémprﬁrwt e thee rnolecule The

hx&&e&%@y Be A dRERAr DY S0 PR H AT O BRIdO i RARL A HTBYOnatic (e.g.,
alk%ne) character. The solvent may thus comprises less than 20 percent by
weight aromatic components and may be substantially free from polynuclear
aromatic components. (Aromatic hydrocarbons, in sufficiently large quantity,
may contribute to smoke upon combustion and are thus sometimes less
desirable.) A particularly suitable solvent is kerosene, which is a non-aromatic
petroleum distillate having a boiling range of 180-300°C. Another useful
solvent is Stoddard solvent, which has a boiling range of 154-202°C.
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al kane) character. The solvent may thus conprises |ess
than 20 percent by wei ght aromatic conponents and nay

whezoosapssanti al ly free from pol ynucl ear ar omatPEI/US2009/036138

conmponents. (Aromatic hydrocarbons, in sufficiently

| arge quantity, may contribute to snoke upon

conbustion and are thus sonetines |ess desirable.) A

particularly suitable solvent is kerosene, which is a

non-aromati c petroleumdistillate having a boiling
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[ GQ%Z]luﬂxh@ti Egﬁmany &hett han @h@@&agmbny eyith&ric AYr @ss@bed
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. tadnof hrisniag risby sl ol i WaREER Blfeatine
abds' end @iksirof thewdof | Catr¢fingedy irsftasl dnd rendinedevibsatod alixtures

apd ?éﬁ”&zgﬁ BHQ bb%gq e 1%&0%%?&%86@ caln c Ss%fd grin the

Unr et ne
eddnioant wmmtlmmfrt}le oresepeinvgpiéoni Oehcs Held ‘that can be used are

h%ﬂ@?f@lﬁ%@frﬁﬁ‘ﬁh bR 16586l Hréhi8s kil 4 CABLe GRORARE 'F'ls‘éﬁér-
of the present i Avention. Oher oils that can be used

al EORsch P195%83/8Bed from a gas-to-1iquid process such as
t PEoRS| i nmét\am@ll&nﬁaheé anihia0 p$ls hn@r\r@g@tabllertgls (E%O?c&]stor oil,

( aré oall) & g&{eilrasnlcqulil I%gﬁgfegﬁl 3i?s ésev\,grqulevag%et gﬁ]il(g soqvent treated
pet nadgumtal mgnafral. lebricatingoidd obihegprafidic, naphthenic or mixed
g ?Fﬁﬁ?ﬁ 1ct11;]§ﬁ{1%‘ﬂlcotr agl gl g %&lﬁ%a@n@%&losﬂty géﬁQ@& B8 coal or

par af n| C, nap eni c
pahale prawleo nagiht bassiils yyashetio lnbrigqting ety ivatuda diydrocarbon

VbHs @§dH ¥ sayinegded ﬁl@dﬂtﬁ%blﬁﬁerﬂ%@cﬁeﬁ‘ﬁﬁ(@é spolysefyidnes such

base oi.l Synthetic ubrlcatlnﬁ?mls i ncl

ude
h{%Poi BiFT61 DAY BIgPHICHSS JUPHHERF 2P ubHEne copolymers, poly(1-
[ hé;eam@ potefli- ac:telnccsl) eﬁol;n@l d&eges), m@dybxﬁ;yésehe&oﬁ)uch as
pg kﬁr %bgﬁesrt% (% C% I%Bl\fze%ng StFtr%)ﬁ'i gr}ﬁe%ngn | S&’%%hylb%nzenes

Y enes,
penoj/(h(IZcbél@}elh@syl) am@bnm)(pub@élenﬁel(egf,)biplmnkw benhends and

( gl 1at?(ggg§/g}{&%ﬁﬁ})z %ﬂ&%tg% ﬁ{éf flcé’thpt%r%ﬁ lated diphenyl

nes, ‘and hexyl ) - en enes)
péWlGﬁéﬁW the(dertyatives, ﬁﬁéWﬁsan hampdlery reoéfnc}’olymerlc

synthetic oil components will typically be polymerlzed to an extent to retain

fluidity and lubricating properties. For example, isobutene may be suitably
polymerized to a number average molecular weight of 850 to 1600, that is,
around 1000.

[0024] Alkylene oxide polymers and interpolymers and derivatives thereof
where the terminal hydroxyl groups have been modified by esterification,

ctherification, or similar reaction constitute another class of known synthetic
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al kyl at ed pol yphenyls), al kyl ated di phenyl ethers and
al kyl at ed di phenyl sulfides and the derivatives,

w@e@bogssl and honol ogs thereof. Pol ynmeric syntPE@r/Ug82009/036138

conmponents will typically be polynerized to an extent

to retain fluidity and lubricating properties. For

exanpl e, isobutene nmay be suitably polynerized to a
nunber average nol ecul ar wei ght of 850 to 1600, that

is, around 1000. [0024] Al kyl ene oxide polynmers and

i hiterqeohg wels s Thrst arerdxeapiivied biyltee edf pwdperal thneugh

! b1 Izahxﬁ P 16HOHREe 9@?‘1%89%@ JTRAl, fﬂaeeakgyand aryl ethers

cation or simlar r
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aE&Iteﬂﬁ n?dodnﬁ@ﬂ@%ﬁ?ﬂésgh?n% S&k ofgl?/? 46215%#‘ P to 35

OW a
s nf:ltcam @ %ﬂrm}ﬁtpemené oy wenight(afebe &ulﬁ@@nb\m@xﬁ@ye& é)ther

28?&68@%&%&5&;@ gna‘j?/' l%eeﬁglm%u p%%flaﬁe @12 ro? hffridatiRg hvyddBSity
eHisd %@hglg ?‘p@ég%lhf’ls%“%&}ﬁr%l %?chtlwwhb%»@émbe

Okypléaltyop3bepeifeiesiredrin ZﬁloﬁJﬁ&beplemCE ot 1 bytov&ep@b&ntafy weight.

' be .
coAet HEMSE SO S Fe T s FLBTT ot R v Bpat bypvice
i pettisd&rbriscghity ptapekti¢satotthghubricsobsi ty m neral oil

f L(ﬂ&tr?go n)TheV@%ﬁﬁltr@éhgquﬁﬁf%itﬁ%l AéYC g or 'cI)m?Sﬁétﬁ? tha

Eﬁlelhv trmupeed lesipgahehths mﬁ%ﬁnb@Vﬁﬁ}lﬁ% ﬁ@gluélsnwté@udﬂé@nt or
f @érrie'ﬂ i3 Pe&ent B tAE AYHARNRREddiGIHd Eéck\é 8€88indWidual additive

erties to t elubr| ant e anpunt of .t
68 PRIt EULC %%é}ﬁ@ﬁ?%?ﬁ%@hﬁ ﬁéﬁ@geﬁeﬂt afyuﬁywany%e 20

f ar flupatcedt lbbi/relgtﬂ,ndir A tot 4fep¢1fca$teﬁt 30 m/em)iement by weight.
&‘gﬁ[ dl Zv?nt tlill%notll %nd (t"l?r rl hetl es%edﬁgelsh% tefnlr% \}Féeneeach of

i ona I've ‘packages i
c threpo magyths Hnwne)@ra}a d@g@gh@wmtscéodgt%rm)rcentfom weight of the
phﬁﬁrfc%t c&ﬁyostlt\{d% GAkh ¥s *?6 t@@S tp%régt BEYVS&Nk2 B¥rc‘é’ﬁi ght

er cent or ercent b wel
The Dlspelrsanté3 3P y ght

[0028] The invention also contains a nitrogen-containing dispersant bearing
at least one hydrocarbyl group of at least 26 carbon atoms and having a
nitrogen content of at least 3 percent or at least 4 percent by weight, and in
some embodiments up to 8 or 6 percent. The dispersant may be a dispersant of
any of a variety of chemical types, but frequently it is a succinimide dispersant.
[0029] Succinimide dispersants are the condensation products of

hydrocarbyl-substituted succinic acids or anhydrides with polyamines. They
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[0027] The solvent, the oil, and the synthetic ester
(to the extent that each of them nay be present) may

W@ oeussl conpri se 60 to 90 percent by wei ght BET/USZS09/036138

| ubri cant conposition, such as 70 to 85 percent of 75

to 82 percent. The Dispersants [0028] The invention

al so contains a nitrogen-containing dispersant bearing

at | east one hydrocarbyl group of at |east 26 carbon
atons and having a nitrogen content of at |east 3

perccterms Osucainimedst digpqueante althdyghwev gty ol s of sondensation

eg&g&ggﬁﬁé sinHden% 1§11&’é aﬁ?legraﬁﬁl@ait Tﬁﬁ}gﬂhﬁem dis rsﬁﬁy have a

ér sant a varile

bmmw ENETUes 4nd lgaV@ bege é?ﬁﬂef’ﬁncﬂ%(}/ genepehs aiﬁﬂlou@@ozg]

| oA beifoRRnIaaRL¢h & € the condensation products
of hydr ocar byl - subpsti tuted succiai ¢ acids or

anhydrldes Wi th pplyam nes. Theyare terns

"succi ni m de"-Céii-$per sant s aItho&bﬁPtharlety of types
of condensati gn ar ﬁ@ﬁlﬁé cludlng i mde, am de,
and salt. Sucdinim Mt s |have a vari ety of
structures an }#_ e been represgn: | general ly,

al t hough i nconp ely, by fornuljgas such as where each
Rl i s independenthy an al kyl gramp, frequently a

p%%g%%%‘ﬁtﬁ’ﬂ g%&%e%reﬁa&twkérf]aﬁg Jo%@“h%&ué’%ﬁf gi‘f)ol‘\} sobutylene

egmpe\ﬁéh eareigyulgr vgpsht Ofﬁ 80RD0gy @uipRoaregeAbﬂpge BEPPBe

hyghaf O)bWhygarn‘%l{@H?)f grdlipd. eﬁl%tRQQroﬁﬁrot? %Po@scﬁﬁy b® ﬁy@ttocarbyl

| east 30 or "at or east 60, and ? P

t 8'BMY b2t get 2 C%Ben gonap of éF St 30 o, e@&éﬂ o at Teast 60,

nlﬁf&@ﬁw{y&&, @lr@)t 00N&020 (y?xdmo %Iegb szvlbml heaed. i S’lﬁbéﬂlﬁlofb!@gles are

a en a .a age W 0] a an a e

o SoFR E ATod Al R o BRI Tl G RS Ricka

popskiabliee, badiadeideharistynpf Bnkages bestacnahel tveo siwowvimes is possible

a'BQé{ﬁe tﬂensqngijé 48 S%E u% E’ho%{r %B\%eﬁlclécﬁh v ?i%gr of amides,
of/ des o%

quaternar nnDnlun1sa a varil et (
| plkaged aﬂa&eﬁ@rmngwup@ S@Hﬁ oAkSﬁea vaiiely oftrpedas pfdingpge of
D%Rbg@ups BB N YRSt RUS Y-8 b Ssible niﬁ%ﬁﬂ%n% Jaeodsaetycﬁc

i Lhe c%gbgﬁé)%g&Pu of the acylatin ¢ %ﬁ "

p \¢ £ (FEroomy hgravRy obtheaqy %mcgoagfné 0 Bidrtrogen
I atdﬂﬁd’kﬁ’f the natianany bk 1:0.5tt0 113 2andoinathdrindtan&estiol 1o 2:2375 or
Suycci ni mAd i spersants are for.e full SCLi d |
o145 B ot s ShBSR RS R R B TR08 nighs W OBSGHOR IR LS. Patents
pél23dmeanghi, ET2, B%&ct s with the succinic acylating may
b ph t
) P et polciah é%vhﬂﬁ% %@ntﬁégﬁ%’ﬁ%ﬁc“aaif% may be
néhphwéw@ayeel%h/@atwnbwam%g @pkgﬂrOéWéwpoﬁwrﬁ Ipeaf the polyammes
h ] @y the S micati Bh dDa ALY BIFL BSg a yén@qjoyyaaﬁmneeslydm con-

R B b g e bl LS RS e
[0031]  Alkylene polyamines may be are represented by the formula
HN-(Alkylene-N),Rs
5 5
wherein n has an average value from 1, or 2 to 10, orto 7, or to 5, and the
"Alkylene" group has from 1 or 2 to 10, or to 6, or to 4 carbon atoms. Each Rs
is independently hydrogen or an aliphatic or hydroxy-substituted aliphatic

group of up to 30 carbon atoms.
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wherein n has an average value from1, or 2 to 10, or
to 7, or to 5, and the "Al kyl ene" group has from1 or

WQ2Ga00/136381 or to 6, or to 4 carbon atonms. Each IRSI/US2009/036138

i ndependent|y hydrogen or an aliphatic or

hydr oxy-substituted aliphatic group of up to 30 carbon
atons. [ 0032] Such al kyl enepo | yam nes incl ude

nmet hyl enepol yam nes, et hyl enepol yam nes,

but yl enepol yam nes, propyl enepol yam nes, and

p&ti32l enepuhyalpylicngslyhachighete mothyl ogpobrmingl, at ed

h j .

A bl i, B SRR AR R B AR DR Ahines. and
i ﬁ@mtu&@apolsp@ém@rsr c @%ﬁ&mré@rmlogmmﬁ poatod hetseacystie amines
et b@ﬁhﬁ@ an@ Nﬁﬁﬂcﬁ'ﬂ@}l@u@%tﬂ@ed(@ﬁgﬁhnes are also 1ncluded

L%gg@ﬁgﬁggﬁtg nk}epalé(%%-@ eesnatéé: g}yl(lz %Egnq]l%gt gleﬂ?y netrlarnlne
t (IDETF(Apyirmnle;tlemetannamme (trmpa)etﬂr@t(kmmpmm@rﬁmne
IR Enehert A Aen NG RENLASLIYL SRR N

enepol yarn nes tail under the '
hé@imeﬂgllﬁtdpyn@nen%rheﬁ@@hmnm&mar@mﬂ@md pentEstbyleholpednune.

o%t@]&(@p%ﬁlanﬁﬁgpﬁ%l d%gé’rlbedzﬁil &l [ Rer tNQ headzn @ﬂ%ﬁéne Arnlnes

Inter§C| ence Publishers, New York (1 1%54
ik Qdangray Eey gppestie o4 Ghymiend Treéh%qlpéh 81(1 1H911»e\4@1 7,
dp@gésozrz ge lmdrkblafmmubalsﬁérsemw Ehk (9651 BEciPpolP¥mines may

BR Gy PR OE e AR B L RER R sy

t ypesinobr pglryanionefrinxdthylese anmetwids e ringsafehinpgrehgamsuch as
SWa'té?FHrré%rﬁgm he above-descri bed pol yam ne mxtures to
ave as residue what is often terned "pol yam ne

be(Bérlrs .Othgr geafel wipes af rglysmepomixtarasriec Bse ae!lieag from

betr ?ﬂg’i&t ﬁ%'a%@@'e-@%sd?%‘éﬁ%l*aﬁﬁ%e RMird YOt €8S rdsiRe What is
1% mat eri al

ing belo 0 typi cal
88 11 er&pe S@@i?’agfq%? @H%mﬁol %%W?éa b%ﬁﬁlﬁ’ E’ﬁﬁpgﬁﬁgﬂ% ttoms can
f bé) khiraetcbewd ﬁlﬁmlﬁgﬂes@lmﬁlﬁh‘% &flesy thepars (byl@xiaht) material

SRR DS aPRne AP Rl sREE dfisREmSnt huding ogHoms

Y pbtarumdt fyoratthd 0O® Cherbihl €ontpasy ok éscepdhedexas designated
ak K vilopn %QQ hlégé%lﬁ‘é ﬁbﬂibpﬂsl LT e Q?Es‘@taeﬁeréé%lhteih%ﬂ%\é& By

t he acyl ati1 ng agent can used
aﬁﬁ@@o P8l Aatidnie¥isceyityngty 00k ef 1t2Héfr€é6$t0kf$)O§JA€]S€

Agdyi@iep blﬁyﬁfﬂihe POYAYLALHE SeaR tHNUGNSALH MR Jc ?ﬁl@ﬁl‘gch%ent or
b t ween at ast. one hydrox ound wi.th af_ | east

MﬂﬁmSﬁ wth olbst ppsy, é%lase@ NCS ot BiHPH thercPhast
o{mm@lr] I meAtyother m@ﬂqﬂﬂyaﬁnﬂmma CgﬁMatla-ﬂﬂ ecdayidnh dxyween at least

CSHP Bydrongco}(né)l% H&) o i é/tqgas(f o%e %8P rndng égc?l%%d above,

t r:ont@hy@g @bdy:partomylp)r;m;mgpsggs@mmmmphwhﬁmdmy

”@6&%9&((5-%@/%)61 l[()gfsﬁighﬂg afcg)‘i({g%s:%ﬂpaillu)ngs PEORARRA & polyhydric
amines include tri- (hydroxypropyl)armne tris-(hydroxymethyl)amino methane
(THAM), 2-amino-2-methyl-1,3-propanediol, N,N,N',N'-tetrakis(2-hydroxy-
propyl)ethylenediamine, and N,N,N',N'-tetrakis(2-hydroxyethyl)ethylene-
diamine. Amine condensates and methods of making the same are described in
U.S. Patent 5,053,152
[0035]  In another embodiment, the polyamines may be hydroxy-containing
polyamines or heterocyclic polyamines such as aziridines, azetidines,

azolidines, pyridines, pyrroles, indoles, piperidines, imidazoles, piperazines,
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et hyl enedi am ne, and
N, N, N, N -tetraki s(2-hydroxyet hyl ) et hyl enedi am ne.

WORdopg2@eNndensat es and net hods of maki ng t he sECEUSR089/036138

described in U S. Patent 5,053,152 [0035] In another
enbodi nent, the pol yam nes may be hydroxy-contai ni ng

pol yam nes or heterocyclic polyam nes such as

aziridines, azetidines, azolidines, pyridines,

pyrrol es, indoles, piperidines, imdazoles,
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db@Iy'o'léfﬁ{ 'h‘i)gh V1£ ﬁé@neﬁ‘ﬁ%}fsbgﬁﬁrl&ﬁ}’tlﬁm AYvingS- 5% terminal
pol yol ef i n, pol yi sobutyl en€, that is,
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percent or or 4. @lﬁ
weitetgen- anlﬁﬁu@ﬁlﬁlﬁ@é@ﬁlﬁpé?ﬂaéhmaﬁ@@dﬁir?ﬁ%ﬁ?@by gpaipelliagripe
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pol yam ne carb succinic . aCﬁg%tl n

t ﬁ%te&r%whagaét 0@ IMSHHS X eS8 106 iEND G Flpegléw%@sbeomsent
afFonexdmiplet a hr@l TBW smlcbllnnhﬁienhmmn,t nE@'I’ beeprapplee byareactlng
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r éact poly utene
- gbmgcht gjteé@emyé@lemmtaanm drictie Mﬁtﬁhathlhha\leQregldual basicity
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resi.d basi whi ¢ be expressed as Tot ase

NEREdeR OHENtO A@rm blﬁvosb% . n the

[0038] The amount of the high nitrogen dispersant as described herein will
be 3 to 30 percent by weight of the lubricant, or in certain embodiments 4 to 20
percent or 5 to 10 percent by weight.

[0039]  Other dispersants may also be present. They may be lower nitrogen-
content dispersants or they may have shorter hydrocarbyl chains (thus
modifying their oil solubility parameters) but their presence may still be

beneficial under various circumstances. One such may be a Mannich

10
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in certain enbodinments 4 to 20 percent or 5 to 10
percent by weight. [0039] O her dispersants may al so

be present. They may be | ower nitrogencontent

di spersants or they nmay have shorter hydrocar byl

chains (thus nodifying their oil solubility
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pelsyrenimzé¢ragllyl avkilableoiibereledinbyomehbrskndwie monoolefins,

t
DS Whp BRI AR H0R, SAELGL6Bh SR AENIRL £ Bhitkne
i pENYdingg | rioviernst, efobnty leney iapg 12dacena A am@wllatumﬁﬂsuch

a%lo%bmélfﬁlns%-ur&r RRYC£RFincly QHE&%H %avin%oab% AR AL ST ) %ercent
1- decene. $%§§ﬁally useful nonogl efin source

chuicas .CH%W a1 P &1 sl reseens iseduigieqent e@éﬂé&ffﬂ olefin

butcﬁmmee@mltse mﬁclawdﬁle:ﬂhst@cﬁ @s Wipgdiic amelr nemutadi@mmaﬁn
tent.

1 .olq%gn. noners al so nclud? E

S BtioSters €REHSN LR BRRSTR iR Bx oty oo oo RE bl Br
cannahsﬂeﬁmzbudéontmtunmsnmmODW®n@mnd®meommnueMaﬂaﬁBs

0 Lief i

0 UskH? oIy T fLRIE oMsoltyi@he OB o fiffber average
plojenuds wigighhef La{btopd10p; srbhrmtwrelﬁé@nﬁ%of HP o Abapd ina
Y@K IRG 8n STRh RCAH BI0 s (@ 1qfool4ﬁe b6 fy@&@)@tylbﬁb ok hRra

LA eBogoyIe Dt conrat pbf 1 Ekmint arond iRt T lo 69%
vany i deied dotilce of60do ©6%. dthie mﬂycﬂeflﬁ) cb®be aihonsopolymer
2§%%ggﬁdo§§@0%nﬁ$%§ef%gﬁ% (%?onglglnéor 822 cggolg etrh r?r:)pda]rec[] BhANS rixture
prépae edrforoplcdinsinpgdmes) fdonparsivderes tl@rhyairwpbyl)swbstltuent
PLERRE §Fk MEAMR IFihWrenore homopolymers, two or more copolymers, or
one or more homopolymers and one or more copolymers.
[0041]  The hydrocarbyl-substituted phenol which is used to prepare the
Mannich dispersant can be prepared by alkylating phenol with an olefin or
polyolefin described above, such as a polyisobutylene or polypropylene, using
well-known alkylation methods.
[0042] The aldehyde used to form the Mannich dispersant can have 1 to 10
carbon atoms, and is generally formaldehyde or a reactive equivalent thereof

such as formalin or paraformaldehyde.
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nore honopol yners and one or nore copol yners. [0041]

The hydrocar byl -substituted phenol which is used to
prepare the Manni ch di spersant can be prepared by

al kyl ati ng phenol with an ol efin or polyolefin

descri bed above, such as a polyi sobutyl ene or

pO0A3d o pyTleanzernin@sisng tavédrie thedvanmck dispeisent eeat hoasionoamine

[ gpééb -Elﬁﬁn@l 1?1 fjn% ﬂﬂ%?@mtaPerfa(Psr géstcﬁﬁe&@f%\;ecﬁr the succinimide

can car bon atons
gél@@fseﬁmy mehuarg éhlfyaelaann%ﬁ hawing P%Oe@erq/%ycbﬁwl groups.

t hﬁéﬁ@fanﬁﬂ&%aﬁld%om@ﬂldmmme H@Jt@efrﬁﬂﬂﬁhﬂeﬁﬁéﬁgﬁlﬁrﬁ%3hlrnethyl-
used to f can be a

The.am ne éye Nhnnljﬂ di.s ers

na%%%eﬂbv e}edaa%leley AMRGRIAP HE™Y Sisthidensfmtc fnd -
d éz-amiiedh gbowe Ethandh & hs MmmcMﬂdpeldaﬁ;mmMrepared by

i ngl I BN r

greacHgé Q%%Fé(ﬁ%@r}]asnmgg&ﬁlﬁ&ﬁ % C?réllglé t ano hg%hgncp th 51%% as
didesciidedlimtd. hePatopt Ny BHPHE S8 dinreet qwlpqﬂﬁnﬁet of this invention the

ewnm'a@t%l{lﬁrodqw@y?%éa@% ROR] APYIIMHBo! derived from a
di et hyl enetri am ne an 2-am_noet hyl am no) et hanol .

THe ymbﬁwﬁnedu femasldelhtdec and pe amirgBrbt pYiimaRcmPAgemine, a

hyebondaribnsdthist] biedkphapiamiae) ialpdahyte, cagttndBiamine or
aﬁkg%#ﬁg/descrlbed in US. Patent No. 5, 697, 98 In an

RIGf this invention the Mannich reaction
pi@Mid¢t i Bhpareparted the Manamhadhkyérpimruf lit dgmresead rhaytppacally

pBL yi Ffbb% éér%@ﬁ béf QLR g?%qﬁbﬂ@éﬂﬂlﬁbnﬁ%‘gsﬂ?oﬁ Bables a

, a Seco

apwpéﬁmtawﬁé 12 perpentt 1c mﬁlO Perchyl @ik Hi %mﬁwenb@r 5to8
dbgﬁkﬂyﬁ Welhe. [0044] The ampunt of the Mannich

dIS er san sent may typically be 1. 1 to

n‘% %tbemseﬁtsaraft B2y BBPIeas NG CoHpRS 19%’.40511“ of
i B f@ﬁtﬂﬂ ﬁyd@nﬁmb@l nbsarbo by li©ack2atpel £€t,, sudh ag atfﬁ)ttﬂ.@md with a
per cent.

t
P aM G orsh Futelh S5 b PR et i S or 4
coodentsy verghtr mdudepeofling dratheypahydr acanteyial they may not
h t
W PRGRLINY Lo RDHB h I RAXpor Sl DFRSe Gl A 6 ARAS
niutslt@géﬁ sednmaterials mapke sepapid fropedced hbym\@ég Pkt than 26 or
bay caftRPesingdn® 'f'hﬁshﬁai3 abt haidl tAE réRhiRUi[Bhgth fb@)hyﬂfﬁéafwn

constituyte the. re high-nitro en dj sper sant
e S 1OV RV raityma g ARt RN, o R U8 ep i @resent for
pbﬂmﬁﬁ@ﬂoﬁson1an acid having fewer than 26 or 27

gfi‘(ﬁ@iﬂr at ﬁeblg%ﬂgcarg lsp ¥ o?tthehf%;(ty Qi?%ca?% r?oca%1 gltf'lc

ocar % ageou
t acHatreg sgaatt cam eranaﬂh@hptn@gmup ffbe ahphatlc group can be linear,

branched, or a mixture thereof. The aliphatic group can be saturated,
unsaturated, or a mixture thercof. The aliphatic group can be based on a
carboxylic acid having 12 to 24 carbon atoms, in another instance 2 to 30
carbon atoms, and in a further instance 4 to 22 carbon atoms, or 8, 10, or 12, to
20 carbon atoms. If the fatty hydrocarbyl monocarboxylic acylating agent is an
aliphatic carboxylic acid, it may be seen as comprising a carboxy group
(COOH) and an aliphatic group. The monocarboxylic acylating agent can be a
monocarboxylic acid or a reactive equivalent thereof, such as an anhydride, an

ester, or an acid halide such as stearoyl chloride. Useful monocarboxylic
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ot her reasons. [0046] The hydrocarbyl portion of the
fatty hydrocar byl nonocarboxylic acyl ating agent can

wheooan2@8i phati c group. The aliphatic group caPCBES2009/036138

| inear, branched, or a mixture thereof. The aliphatic
group can be saturated, unsaturated, or a mxture
thereof. The aliphatic group can be based on a
carboxylic acid having 12 to 24 carbon atons, in

anot her instance 2 to 30 carbon atons, and in a

f acylhieng 'agmtanmeawiltablez:bnumtbiﬁrhlyaﬂr@mmunmro& sup@Jiewrand

1onclid té %nacﬁf $QBkeic Ltéldt ;a@atfl@%lﬁ aﬂ?qgcﬁ&a&&ﬁy&lmd Fatty

nonocar |c ac§ ating agent. is an a
ca@@éﬁwﬁawla& il8 fo 2 capnipdors i clislingofrb® |a§1|dﬁgafﬁ particularly
cakdraky group (COO—i) and an aliphatic group. The

ARy ol ek PO AP ERH % FeraB, ol RO amagp i have

abbg&ddes(dﬁbedmb@\ﬁ e ,pobyandine aCalatadd lokeisgioho asmore amine
gxx/he?p (Hr ﬁdei‘gllngsgg&gé‘re ?r?ﬁﬁ% b%ﬁ}/ %{&ﬁ%laﬁa M8cond amine

ar e av al
S gmn lggpramdyi ek oeralary iy gmﬁlat tRheacidmn whdug of the

aﬁidﬁoc%@fﬁ}l‘l& a@qht@nﬁﬁl&n‘t 2R§ ttl?@ﬁdl?alﬁﬁ{edcan':c%trﬁa}{n a0l Hsater or

containing 1 car bon atons; i1 ncluding CI8 acids,
ar eSS H AR ameyldwe@rureacp@@mdmﬁas SArSiErRF Hd i pisAetiQHh
r@yocﬁl@t e SavEmRiezélne: l&@bﬁ@f'bﬁﬂ%cisrh@twdflﬁb{sﬁarhﬁ%rbondensatlon

SSaShoh Tt BB AT 3% 80 AR B B9y

pmcﬁmdwalkmenedlgnmmm drdkal slkglenddiaminess, gndpplyabkydenepoly-

SR (TSRO AP AUl A AR

pmey@ﬂfml@adla@um ax ﬁallw((“g%e@g &1 grpiopsaediamsunth-oleyl-
?ggﬁ | oggaélr@glaggtﬁ@ tﬂo@%tﬁﬂ@ﬂ%d&?&ﬁglzng%sﬁgi $§ @i‘éM{ISIIcl)ér]Ifétrlamlne and
pfiod kegefggramq a*&ﬁtegﬁﬁ% OERLUARHS BH Rt xﬁi}zkgewﬁ@mne
pebuaﬂfﬂs ne can have 2 to 30 carbon at orrs The pol yam ne
| enedi am.n N-al kyl .
AL Rl <RIRAI BT g MR fidh s msacrbrni
patyylatmgl egcritpod mhi@p@hyhmlilmwdiraspenéyely a C4 to C22 fatty carboxylic
a&d‘i}inﬂﬁ%ﬁ%l@ﬁ%{l% I!;g'_latp %(l)l? ﬁ%ﬁ?lk%% Pd Hil a further
wbed ept e Eitangareo X pis! %i wﬁ@%ﬁ@w %@maééhesm@ﬁa@we isa
d stﬁm{yﬁaﬁ:&)bl@ml?@ s@dtagt t"e’(cjr@éth e@te Ilﬁiﬂhﬁ{@ Ine and
enepen an e ene am ne
bB 0T hoRBrod bty g e o B N gEnt | on
t hemmmaaﬂy Paea&lydble Boyit @ttndﬁgsagﬁrﬁroalmls biite gadryldyrbe @repared
%ﬁﬁ%gneralx%u% tﬁer%f Elp a 1en{ %t %IXVE&Q& érlat%r%mfgﬂ)a

'lamne or a ene oI
a2f)QnG: hled hentyogl thﬁemtxtuWeatfeéﬁtVtayedctantp@wunee 0&d A t¢ $00°C until

' ﬁ%sltegét'idtppl%(ahgt 1§@rtﬁaﬁltp@ké¥%mc@§ry' atéunt, as is more completely
described in the reaction procedures in columns 37 and 39 of U.S. Patent No.
4,724,091.

[0050] The amount of the condensation product of the monocarboxylic
acylating agent and the polyamine, if it is present, may be 0.5 to 8 percent by
weight of the lubricating composition, in another embodiment 1 to 6 percent by
weight, or 1.2 to 4 percent by weight or 1.4 to 2 percent or 1.6 to 1.9 percent by
weight.
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pol yet hyl enepol yam ne such as tetraethyl enepent am ne.
[ 0049] The nonocar boxylic acyl ati ng agents and

woloyamsses are conmercially avail able. Their PCT/US2009/036138

condensati on products can generally be prepared by
formng a mxture thereof at anbient to el evated
tenperatures of 50 to 2000C, and heating the m xture
at el evated tenperatures of 100 to 3000C until the
reaction product is forned in a satisfactory anount,
a{s00551] mor Bhectotgd lapteing ofiel ¢hé Bisperisants ey ezact some
9

D g R S o PR S e s P 12 0 18

pp@@ﬁéftbﬁbf’vet% nonocar boxyl i ¢ acyl ating agent and the

PPdOS2NT NeThd fotdltnidrs eﬁf &Rt of WlLﬂ)@lCQﬂt%HPb@pﬁﬁvﬁ@&f‘Ey the
ConpOS|t|On I N ano

b ht ofthelu catin

o histtehah P db B HaplEhe B G by ompsne e dhat thay be
perasent, sigh avweirgint adtioiddntso Thepotat entrogen confertt @f thlubricant
pg&%g%ltlg%{ W61;"11 %Qtat [e%QtS 6’ 2 &@%ehg%géltn%g?g%%osﬁlgﬁéé a{ ﬁ%st 0.4 or
p@ri%:ntA abyta\héa ’gmef 11(1im1t fayde4dor bor O pac,byoweight.t o

18Rer CSRbohtvei ght . [0052] The total nitrogen
content of the lubricant will be provided by the

nl0%gen Pther penngigarlscompronsnisanenalsy |bFrP6@%ﬁt’|1ﬁ01&}f1W§rP0ur
CooR® ﬂ.@ﬁﬁeSsa&lﬁﬁtfrlﬁﬁUn ﬁﬁ)dlﬂieﬁs giiéh aStaety @t‘er@%fs@omty index

ant i .0xi dant ont ent of

S PGS L BHe S| 1 BRk TTEBGrosoirs iy anti-wear
peddieints, aydweatifdim agﬂ:mih asyatf thesashatOridls@an Geesct or can be
sg Eﬁ?&tg%qﬁag&%ﬂ mt may be 2 or 1 or 0.8 percent by

onents [0053] O her conventi onal
cmﬂﬁhent&ntn@ydmts domexipateareimhibitosg), irflwding diirdepesd phenolic

depfiesaant Suct 44 £kl e{lt-mgnlﬁﬁe%is aﬁdugfas @St-bAy IpheRSIWItE various
VISCOSIty%an%eX nD l I er actlvators rust

i APRSGitY H P GrPqsieass i u%laa.tﬁw rivgfdfompagyylate ester,
ad@botgdmsaroﬁiatdc antihé @ﬁﬂi@ﬁgaﬁ‘s Sucl‘MBydlafkyﬂ hege dimingt) al s

n e resen
C By RRRE Rie SR Pgou i an R B al bRk fS5ber
[ ncﬂnpdl_nng; hhogpboad-@intnolngeandvxi i amtlgbdancim asmpounds such
258 tHedIWotdlﬁséé/alrpﬁﬁﬁgé oqgghg’sﬁlfgfestdlplﬂ'ﬁ)ﬂle? %ﬁj{ylﬂu‘i@des An

varil ous substituent I nc

t Boisasiye distelarftioxmd agy ipl fapad @sﬁé Pagert dndfal §4Gir omat i ¢

al[rom] antT&Xﬂo‘ﬂ@Bf theSddetdsih idhAJitey |1s {Bpr@foretti IBNYsbrb onto
sul furized olic antiaxi dant's

ny E@m ne, %E?n gx

TIGTEBFe BaREHe FEREERHUL M ol giaialze erans Agds
aﬂ&amplaafftthesermbmbddm r€ poplouites te ethbx platdshelkbbyl succinic
Sg%l&‘?g ?5(31%5 i dltﬁ)lo%ﬁosp%a’?u' . gaq%hegolgiy L ds‘iec fne%lnd
sulfonates, fatty acids and amines.

[0056] Anti-foam agents used to reduce or prevent the formation of stable
foam include silicones or organic polymers. Examples of these and additional
anti-foam compositions are described in "Foam Control Agents", by Henry T.
Kerner (Noyes Data Corporation, 1976), pages 125-162.

[0057]  Pour point depressants are used to improve the low temperature
properties of oil-based compositions. See, for example, page 8 of "Lubricant
Additives" by C.V. Smalheer and R. Kennedy Smith (Lezius Hiles Co.
publishers, Cleveland, Ohio, 1967). Examples of useful pour point depressants

are polymethacrylates; polyacrylates; polyacrylamides; condensation products
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extensive list of antioxidants is found in U S. Patent
6,25 1,840. [0055] The role of the corrosion inhibitor

wo g00m2q38ef erential |y adsorb onto netal surfacBSI/US2009/036138

provide protective film or to neutralize corrosive

aci ds. Exanpl es of these include, but are not |limted
to et hoxyl ates, al kenyl succinic half ester acids,

zi nc dithiophosphates, netal phenol ates, basic netal

sul fonates, fatty acids and am nes. [0056] Anti-foam
agéhtlepusiéiin waxee dut erooratigr@vigrmuntliievinpr craboxgriatefpolymers;

Staﬁé?'tel@g&?zﬁgré EPHH 1@!&&55&9 SHingf es@érg%?ff& fgélxﬁﬁcﬁalkyl vinyl

ese

céﬂﬁ%%l Roumintrdepissetp Béﬁ‘dderﬁrlb%ahU(ﬁ) Aatdits AGeriS9;
bxz oHenag; 2. 65lsemer1 s1spes 208t a1 98 p rebatdcon, 724 BAA) 2,721,878;

g&ﬁ&%@%eﬁs [0057] Pour poi nt depressants are used

the | ow tenperature properties of oil-based
C{J(mi&}l t I@dhditloﬁela;onﬁplrneebsamﬂﬂ a¢ tpsigdlBinetudedubni foaint

AL e 30 o SR NGRL A0 i RGN S0y
Enmmph@shﬁfetlmrem@tal ;d@mtn@mrﬁtm@eque@élsawbmén@s such as N,N’-
Pal¥ TBy IRGEYI 8% ‘13' an@@la}‘xﬁﬁé ya{rﬁlt §§t1c PRLIY ALY, |t§?‘157b91?y°' sulfones

condensat i on product sof paraf fin waxes an

aPifats e compRIRSY W?H?@leélé?ﬁ%%ysta@é 468Fymer s; and
t GO(EY| Y TET I ﬁfbrldhti:‘ﬂ d@yﬂﬂdd{fﬁfn@tdf%e pﬂe@é’ﬂt iRsdition @b Heafrbyared
El ds. andhal HX A né et h etrfd t [:lé,l nt depressants ¢
& YT 6 AR eﬂJ IPRRT AT S S X CPY 1y e Ylgmore o
2 S mdaents, i@ b 632 oPa t8icehdAte, 29 6GGsH7dbrr SyrdpdnBT7(such

Zad ko (8 veﬁ{jdcaﬁ'sﬁﬁ%ﬁgﬁﬂeg&’%@éd ARl 53&%@5 gauReent s

9mpn$:1rlgmamamhe-nr@wgd by mpisuredhedulticans cqm@pwp@ m;lth an
ghg;'%nawm&mybf ﬁ&ﬁﬁrfueﬂﬁk abs@RRatby@.ors including

|
dl C;l ﬁmﬁlgg@ ﬁﬁ#{?é‘g{l\]{&ﬂi‘ hereineand e lubgegnt-fucl mixtures as

ddS@lribatiQﬂ’eﬁelntm@y Bagllséfd SJUlhlf)ﬁBQtlﬁ agddgel&stvﬁdletroke cycle internal
I‘Cla e.material, Sta

TRaMB bR o o BRe SheR e B Be P i R Hobia

céwelbbayngpartdilby leisxhagytitahef gadilivat #ddoorpehent e, arc

di aﬁ%%l spa%-lgﬁhegre?%ﬁ{e'sgglré’&%u&r L@Ef&l Qﬂ‘raﬁﬂqu V\;]uel charged

nts I1nt a conce rafe
ofhginct ohbonbmiellysaie Kelagvely|lage e@émé,rﬂf)p%féﬁﬁ output of at least

S Wb@ QTG Nor@@pcﬁ@é}? dn cbhBaQ6 sBRPENEh e MR for lawnmowers,

S|t|ons malg/P ﬁ ared by m xing the |ubricant
08 LiteRlorORREPRh v gtblﬁ dpri ate anounts of |iquid

f mﬂﬁl] as Aleseyd lrecinateverm [ 8060k arblye shbsbitianahdr ‘dsydrocarbyl
g C:pl” gg gsehhdg 1 elisnOrdﬁl %eneseI \l)'lvg hclgrh ll;fliltgoa Ig]tog{nhu ? %kl?l%d in the

t wo- Stpeoiallycit ecfiery teranaloup dabingtd cbengione dirSetbhattached to

eRY RERinMPT tHleRoanat Ad MRS hRAohEn My dr8tirfon
character. Examples of hydrocarbyl groups include: hydrocarbon substituents,
that is, aliphatic (e.g., alkyl or alkenyl), alicyclic (e.g., cycloalkyl,
cycloalkenyl) substituents, and aromatic-, aliphatic-, and alicyclic-substituted
aromatic substituents, as well as cyclic substituents wherein the ring is
completed through another portion of the molecule (e.g., two substituents
together form a ring); substituted hydrocarbon substituents, that is, substituents
containing non-hydrocarbon groups which, in the context of this invention, do

not alter the predominantly hydrocarbon nature of the substituent (e.g., halo
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fuels having a volatility |less than that of gasoline,
as described above, are typically spark-ignited

weryhnzssl direct fuel injected, stratified fuebCEHsRgEB6138

engines. They typically are relatively |arge engines,
of power output of at |east 150 kW (201 horsepower),
in contrast to smaller engines used for | awnnowers,
garden tools, or personal vehicles. [0061] As used
herein, the term "hydrocar byl substituent” or
" kesgedeHy ishilorgrod ftuoie), bgdm xiy nalkosy,ondicaptoy alkghsercapto, nitro,
V"Hit% ' %Wlko%?%?foosu%gﬁﬁ%nﬁkiﬂak %ﬁsﬁ&tft@&t?%bch while

BeCI |ca ers to a I ou avil n
@Ywa|arréé@mpm@fltla@bré@wﬁoqwar@ﬁ% Hyde C@ptetxlﬁ ef this invention,

meb@a i &hanghah @uﬂ% iRraeGhesTh Netih )zstﬁeyms@%mﬁﬁed of carbon

charac af h dr ocar pyl s incl.ude;
ORI LI M uaHeSts P L, fr s e dnddmgdazolyL
alHeyéroatbnﬁl ikelnyt ulfad, Iotxygd:n and eutgogencylnl geakky) no more than

[).S tic
aﬁ%géﬁlc %%Vgogﬁ §9P%y§edlgwd%%¥8&nsd%s fﬁﬁ%%¥%nﬂbepﬂmmn
wébt evasy tﬁ}lcdairbors@tbmsun denhydrabenbe] grounetypierdlyi ghere will be no

CQHH|h§HﬁQa¥ﬁHn°§ﬁ%§'tﬂ%@ﬁ@shﬁrthé’Q{dI‘OQﬂb?f g, mol ecul e
EMﬂiﬂttmn substituents tg marin

utléds lﬁ%’}‘%@gﬁ BOHE Of) %ng ll’nta‘[fémlssdespﬂg@d gléove may interact
S bl ﬂiruﬂ S enb@i soi thg: the @ohﬁpdh&ﬁabb‘ﬂ{b ﬁﬁaubﬁnwlah@h may be

; n t d |t
B A I AT R S
( de@rgenln)acbaUM(mgmtmtalolth@rahichc or amidnfd sies ©f othey dnaxgyles. The

bﬁ‘l@éts)%ﬁﬁ%@@{rege gﬁb@h{ﬁgqﬁ@bp dﬁ{ét t{o%:ne&‘h 5?%@31@”8&; the
WRPTROS AN (06 tamiicheItan pnei@rin srintopdbg dsd erebent be susceptible

chaeagt cferscrlf)t'ﬂoﬂ hﬁe@&ﬂ{e‘?@é& eﬁf sﬁch'rﬁodlﬂ}é@dﬂﬂs%ﬂd rERMoRiPloducts
ot her ‘té‘gan C in a or chai n.otherw se

c8ip'ds r?c‘é% t ﬁﬁ’&esé%]é‘ﬁﬁ%t&p SRR dmyeatigy

pyfidahypassdsithy compbiigoy bropackd by sthaialing the beinpbaaitodescribed
i ncl ude sul fur, oxygen, and nitrogen. In general, no

Y% han two, preferably no nore than one,
nﬁ;lﬂiﬂiéﬁhrbon substituent will be present for every

i ﬁﬂ)r e‘]‘r boﬂ%tnggﬁtlétpwﬁ Be tﬁ(ﬁiﬁé}Qﬂ{lgﬂt%@ B? Re leWlﬁQl ké(mples

e NOo non rocar bon su uent
hydri Jrsat hgith @aﬁwlartm@ézptquov%emh@@wemﬁat Wélélﬁéh@ﬁxmeles

nﬁie%ﬂo%ld%dd@Ffl%dtﬁ@éjt@qﬁw%nme’nﬂbﬁ r@l@% a%ré"hnéthﬁteﬁlkw@lto limit it.
e final

Iat| that the co onents 0 :
¢ S0k o 1R RIS Tpeh St BPERTPYS P oREDEIdcoR aning the
|ﬁnkhahgwoa¢@e&nsFor i nstance, netal ions (of e.g., a
det er gg?b)“/f %@P{hetlcfgrs%% Oeléga E\O%[p() ba %euc?t?p nta th?tﬁF 12 rnrn *fs

sites
i aclQUFCng t he products fornmed upon enploylng t he

conposqggqpsgﬁwgngyﬁggﬁent invention in its intended
use, éznot, e susi&igl ble of easy description.
!

Never t héi2&s giingp| o Mewir4li cati ons and reaction
producbs 735 polyms‘dbuegﬂ@IneMrﬁdleéumMe@ﬁa@@omflot)t)e present

i nvent |1c§g/6 brlgﬁt ﬁogksent i nventi on
8.3% succinimide dispersant, 86.5% active chemical, 13.5% diluent oil,
TBN 100, nitrogen content 4.1% (4.73% excluding diluent oil), having alkyl
substituent groups of about 1000 M,,.
7.7% Mannich dispersant, 88% active chemical, 12% diluent oil,

nitrogen content 1.13% (1.28% excluding diluent oil)
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enconpasses the conposition prepared by adm xi ng the
conponents descri bed above. EXAMPLES [ 0063] The

WO pooen2asen Wil 1 be further illustrated by the PCI/US20091¢86138

exanpl es, which set forth particularly advant ageous
enbodi nents. While the Exanples are provided to
illustrate the present invention, they are not
intended to limt it. [0064] Exanple 1. A lubricant
conposition is prepared containing the follow ng
conponéri’s of B @rdsysutivatiredegtodisosidarivasebimbk based

ggﬁt&%ﬂiﬁ&{ %H{ah{lﬂé ella?- rﬂ?@é%lzgént&gwgékgg% St oddard

vent” 12. 2% m ne Neut r 7%
pol yi séilit yrieprcompnsats @r - wadh g dag ok rropepingitg ogr,
bemalifist e6kiich s¥igugsi ni m de di spersant, 86.5% active
C %, di nt oil N. 100, nltr en cont ent
AL e d‘Lm‘ajrb‘ian@W“@‘i‘tﬂn IS iRscRaEY JHBAC same
Subsipositientas g wh Exaphb duixctpObaihe amoifit MEAAS Neutral oil is

di , %. h l,u sb
OuBELaATh s ST S ARTLERLy F RMLCLYER g s
oi[0()6§] 8% lofamie 3denueaaivie bnEperopigch 1so$up|h§@t§t1é>at pmitting the

acih&ignfql 9IS§3@1%§1§%’A}§12§‘B§5‘&%H§ ik ¥eling et drREIRHS of the other

cont ent r components (e.
aﬁ?%%?}‘éﬁt corrosi on inhibitor, enul si f| er friction

”‘led’ﬂ] er )Eiaﬂﬁkﬁéh (Cxappteive). A ﬂr@ﬁhﬁdrﬁﬁglﬂzidef @ﬁgmhlaéq@pmel&
e
DhEBREE Rt hai SRish s G TokfRafit tBarf cpgihet™

decnsmaseg ghoolthc2YpamddedeltSs dbdideared te @outm 46 9% ephaakdl

g§f’5 1]%665?0@158 dﬁgel%e/ﬁ bLl%Rﬁﬁ%)clg@%) !cgnxset%lgﬁgps%rl%nit%%bd 16.1%

cate € Succl ni
dp@méreg@ﬁttvmwaycp:lmpmltnecﬁdalutuxﬁs| ncreasi ng the anmounts

0f0d63¢ Ot&kaif QTRRNERYVS-cobRiflonEaa R & d4n lubrication of a 168
T2k eri o ot b o7 T SbircwgeMtsf R beesged with
outshraefidd engdicheseC Phs iging 1ga&<béd Wethias amiaawndieldl khdwnh 8s
et Tl hiSB B ot SGiec ikl 5o e b Sbr0cfie ot A
affiek] 16 ddsribodnme thei eédovb\lilrlcﬁthmelg&efulencm padel 33 832, with
reference to ASTM D1655.) The fuel contains the lubricant of Example 1, 2, or
3, using a fuel/lubricant ratio of 32.1. The propeller shaft is attached to a
dynamometer to simulate real-world torque and load. The engine is operated
under conditions of an endurance test cycle, consisting of repeated cycles of 4
minutes at 55% throttle (3750 r.p.m., revolutions per minute) followed by 6
minutes of full throttle (5600 r.p.m.). The test continue for 400 hours or until
termination of the test upon engine failure or observation of excessive engine

deposit formation. Test results are reported in the following Table:

Ex. Hours to Observation
termination
1 400 Piston cleanliness equal to or better than that of

gasoline fueled engine; very little or no wear

3 (comp) | 55 Sticky deposits observed in piston grooves; test

terminated due to expected premature failure

4 (comp) | 50 Failure of engine due to seizure: piston rings stuck,

followed by detonation and piston failure
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[0068] Certain of the above conpositions are tested in
| ubrication of a 168 kW (225 hp) outboard engi ne

w@ gppiipasg(tn) from Mercury Marine) operated w RET/ES2009/036138

stratified fuel charge. The engine is fueled with an
avi ation fuel known as "AvJet A" which is a JP5-type
fuel, 700 ppmsulfur, flash point 47 0C. (Jet A fue

is described in the above Kirk-Q hnmer reference, pages
331-332, with reference to ASTM D1655.) The fue
c 06l ns Threrckulb shownbataonExamplaé2 ycl, lubric®yts dginngperform
f £t .

k'@c hdr: %&Qfl%}f:@ﬂh (Jpﬁtaﬂrlr% ng{hglsé%ts %hesl;ﬁ%ﬁlcglﬁtgcﬁftgg ?feséhilaﬁnfeﬁt‘?on
tﬁ?ﬂﬁ@n%ﬁﬁﬂload The engine i s operated under

cgmﬂmq i onsachifofane @8&%@{[’[@ eefeRSH t6 X6 is GRS TakdiOh@bin by

at ed cl es m nut es at throttle 375
 FHEREE UEPEi Bd uBiren. GLpOF ot oy e Rdeaed. ol
Oflufnlﬂhbalt quaatiticein( theddescription ppeclfyéng esibusielf innueridlor
?Qealcﬁghl 3o E tﬂll)]teESl {jn Wg?%htg) rhu%{betr %? cllr%%% gcprggl a‘%tﬂ%é‘ ﬁke,
ail'ure or o sérv essi ve eng epaos
f erenteticomdeTdeed aemodifscddretheependt ' boutn" tlhéeﬁsoithﬁwiﬁg
Tﬁﬁil@&tg@ %gﬂl cﬁ&ﬁ1€a?§yk(§mﬁ$@%ﬁ F@Err@&’ Wﬁ&tehpﬁﬁ)'uld?b@)’rﬁbl%reted

lu rlcants do per orm sati sf actorlly
f aﬁebemme&cwé gradsr pateripl pihighymay caaiaht theﬁm@mohy

?pfddglms duedtivek 0&17d)6tth&aﬁfbh%attehelsd@1ﬁumm Sor@fl B WrRiérstood
ove IS ipc orat.e erence.

i PratExaiipi BE COBPCTHE gt n bR e" dUpFFBAE] §f Sich hemical
i nompat@d,is pidsentadnexcluaﬂve afiany isbivest omdiluuns oil, which may be
4 B ; ;
CERSDRRLIRSBRSh L A AT ol By SO KA. 1
affdtotreunidekgoodmount riyegay ﬂaé rafiobmitsseniuths hfédlnbyay he

V\"H{dé eﬁ&%ﬂfy coni-ﬂ’ih@dssSf?lrnmﬁr[Wﬁ@rdn%@é ¢ad 88ouRReBr each element

of composition refe dto herein sh
i ﬁ? P@?fgtpna%anb@ hgd é%‘ﬁﬁ% ﬁéﬁngﬁsgaéw& 05|anm?&lhe

mMBsh e @ftnddnis.t Ae uksDh@th, tme@re@m ‘Scondﬁflhg’ atdevi@islly and

ot her ter | & nornall st od t.o
oSS I R T B G TR RS OBebi ana
anuwﬂwhaﬁw&ashcsbéﬂwawnuumnpmmanhrwengdesanned

excl usive of any solvent or diluent oil, which may be
customarily present in the comrercial material, unless
otherwi se indicated. It is to be understood nount,
range, and ratio limts set forth herein may be

i ndependently conbined. Simlarly, the ranges and
amounts for each elenment of the invention can be used
together with ranges or anmounts for any of the other

el ements. As used herein, the expression "consisting
essentially of permts the inclusion of substances
that do not materially affect the basic and novel
characteristics of the conposition under

consi deration. 3646R-01 Wat is clained is:
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1. Alubricant suitable for lubricating a two-stroke
cycle engine which is fueled with a liquid fuel having

wa2oohzis81 ity | ess than that of gasoline, sai dPCT/US2009/036138

10

15

20

25

30

| ubricant conprising: (a) at |east about 5 percent by
wei ght of an ol eagi nous synthetic ester; (b) at | east
about 5 percent by weight of a normally |iquid solvent
having a kinematic viscosity of |ess than about 2
mR/s at 1000C;, and (c) about 3 to about 30 percent by
wWBogbR-00f a ni trogen-containi ng di spersant bearing a
hydr ocar byl group of at |east 26 carbon atons and
haVhaigs elamn¢d ogen content of at |east 3 percent by

wei ght 3 ﬁrlﬁ‘gﬂcélﬂg IZMIE ‘?&eﬂlbﬁg&‘ﬁﬁgé t\gB sW%Ee %ﬁpl%'e‘ﬁgﬂlte

is at | east

| ahisherfrclstl vwifhyp nh&aqmldnﬁ@} Baving ﬁ@%@lﬁttﬁé@wh@stw of gagpline,

p@&lmq{lb@@n@eomﬁmfﬁlge | ubricant of any of clainms 1 or 2
wherein the

succi ni m de di spersan
The Tubni aieag RBARE betcann B St Rl 6 GanRGs shanetil ster
conpri gh)ngatdeastnboad 5 percenr byl wbrghc af armgrmalskyz hquidysolﬁent

The | u?ﬁwﬁgt qger%gt{!p nlsélﬁé 1‘81 ofolfe h%h% t}@ %}II?Z e {tﬁ)"c and

m ner a e POV 08 ['eas
mP/s &) 1980C3 t6.abThie3( pénceetant W@fghanifamtmge@rmtalmmg

t B[sgk’ﬂ;ﬁn@befa% %Q%y&?&ﬂ%%%r%glé %?QHIeaét 6 &é%bé‘x'?gfbtms]éld having a

ent g er sant.
|aﬁfqa€«ar¢pn@mta gt lspstc] peragn tlbym%b h 6 further

conpr i sihReeiRPiRdihit@gbn tontRROLH th8 1 CRnls BYciiaBbilt ®D percent
a% | east, one condensation product of a polyamne with

%ha0|d havi ng about 12 to 24 carbon atons. 8.
The l UEr ! C?ﬂé rlc?ln‘yonfoc&%%l%? wrﬁsereln tné gulgtﬂetlc eé‘l gear%olaol

conpriSing a r C , an anti oxXi i gant

pestat. depressant, a corrosion inhibitor, or a n1xture
thereof. 9. A nmethod for lubricating a two-stroke )
cycle Pnt eFhalubesapuet srorofetigingel %Sc*fherr@nftky@ AsgeippRtis a

ashdcirihfldé UBpeRhntvol atility less than that of
gasol ine, conprising supplying to said engine said

f uel and aThélhibrizahi faBn®Untingf 1 tHeughB iRt comprising a
0 qu any ot(;lﬁyns 1 through 8 .10. The
2RaE o1 S rifBhaRer he engine i's
spark- ?gnb\zﬁg llﬁ)rlll(%l ﬂﬁg cc’l'&ll‘po;— IﬁSn %‘?Eﬁ% épt)vh&le?ﬁ MeImHeral oil has

claim erern
a kinematic viscosity of at least 2 mm /s at 100°C.

6.  The lubricant of any of claims 1 through 5 further comprising

about 1.1 to about 15 percent by weight of a Mannich dispersant.

7. The lubricant of any of claims 1 through 6 further comprising
about 0.5 to about 8 percent by weight of at least one condensation product of a

polyamine with a fatty acid having about 12 to 24 carbon atoms.

8.  The lubricant of any of claims 1 through 7 further comprising a
friction modifier, an antioxidant, a pour point depressant, a corrosion inhibitor,

or a mixture thereof.

9. A method for lubricating a two-stroke cycle internal combustion
engine which is fueled with a liquid fuel of volatility less than that of gasoline,
comprising supplying to said engine said fuel and a lubricating amount of the

lubricant composition of any of claims 1 through 8§ .

19



10

15

20

25

stratified charge engine. 12. The nethod of any of
clains 9 through 11 wherein the engine has a power

wWo@uopue3sf at | east about 150 kW (201 hor sepovee)/US2089/036138

The method of any of clainms 9 through 12 wherein the
liquid fuel is a mddle distillate fuel. 14. The
nmet hod of any of clains 9 through 13 wherein the fue
and lubricant conposition are prem xed externally to
the engine. 15. The nethod of claim 14 wherein the
amount 16f Thenlethord efadieinnP wekréin thhenginelis & spakaghitdd
pgﬁ%ﬁgt to about 6 percent by weight. 16. The net hod
ny of clainms 9 through 13 wherein the engine is

eqw pped. wﬁ@n@t%d@mamg%@um fm@hel%y@%rengye 1s1;he
é?ﬁ? ang . claims 9 through 13 or of claim 16
whER ehget gRgireant s not pren1xed with the fue
extern Iy |ne uel .
corpr 1 4PnyThE Ml st s i Pheth P BIE G e enipe has »
opogasoﬂmpneOﬁattdeastlabbun tfalng(ZQM@Mepoﬁvet)he | ubri cant

of any of clainms 1 through 8. 19. The fuel conposition
of cl ailtn 18hevestheidofi 4y elraduims Dfhrowgh | Ubthiceanthd Bquid fuel

agpyhn&quﬁﬁﬁnﬁeh%labout 6 percent by weight of the
fuel composition. 20. The fuel conposition of claim 18

or cl aiim 19h¥\'ﬁﬁﬂﬁldbﬂ ¢l Alingk 9 ﬂﬁbuglﬁmvmeid&h €he fuel and
tillate fuel.. 2 he fuel cq a%tlon of any of

e s Stiom Ssghamired Semaly To At o o
fuel. 15. The method of claim 14 wherein the amount of the lubricant mixed

in the fuel is about 1 percent to about 6 percent by weight.

16. The method of any of claims 9 through 13 wherein the engine is

equipped with a direct injection fuel system.

17. The method of any of claims 9 through 13 or of claim 16 wherein

the lubricant is not premixed with the fuel externally to the engine.

18. A fuel composition comprising a liquid fuel of volatility less than
that of gasoline and a lubricating amount of the lubricant of any of claims 1
through 8.

19. The fuel composition of claim 18 wherein the amount of the
lubricant is about 1 percent to about 6 percent by weight of the fuel

composition.

20. The fuel composition of claim 18 or claim 19 wherein the liquid

fuel is a middle distillate fuel.

21. The fuel composition of any of claims 18 through 20 wherein the
liquid fuel is jet fuel.
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