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20 the other hand, are a fuels of lower volatility. In order to be successfully
burned in the cylinders of internal combustion two cycle engines, it is typically
mtroduced as a stratified charge such that a relatively rich mixture is allowed to
form in the vicinity of a spark plug. Once this mixture is spark ignited, the
flame front propagates into the cylinder in a manner similar to that of

25 compression ignition engines operating on diesel fuels. Burning of jet fuel that
includes a mixture of conventional two cycle lubricating 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
incomplcte combustion byproducts, and engines operated in this way have

30 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.



WO 20091126381PCT/ US20091036138 [ 0004] EP1138753A2, Cct ober 4, 2001,
di scl oses a | ubricant conposition for air-cool ed two-stroke cycle
engi ne havj n%a Manni ch detergent and an ashl ess di spersa

nt n
the ratio BP¥HEHEhni ch detergent to the ashless dlspé’ g#?“P@“@”ﬁ

to 5:1. The detergency additive provi des detergency when 5Sused in a
| ubricating oil conposition for air-cooled two-stroke cycl e engines.
100051WD03/ 89555, COctober 30, 2003, discloses a | ow nitrogen content
conposition suitable for use in a direct fuel injection two-stroke
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volatility le (§}§t;11l;5§§ dtd @%d&t gasol ine, said lubricant conprising:
20(a) at | east en of an ol eagenous synthetic ester;
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liquid fuel W@ t hat of gasoline, conprising
supplying to gabfl enghdprceai:Inddiebn 3R ids lubricant suitable for lubricating a
two-stroke cycle engine which is fucled with a liquid fucl having a volatility
less than that of gasoline, said lubricant comprising:
20 (a) at least 5 percent by weight of an oleagenous synthetic ester;
(b)  atleast 5 percent by weight of a normally liquid solvent having a
kinematic viscosity of less than 5 or less than 2 mm?/s at 100°C; and
(c) 3 to 30 percent by weight of a nitrogen-containing dispersant
bearing a hydrocarbyl group of at lcast 26 carbon atoms and having a nitrogen
25 content of at least 3 percent by weight;
wherein the nitrogen confent of the lubricant is at least 0.2 percent by
weight.
[6008] The invention also provides a method for lubricating a two-stroke
cycle internal combustion engine which is fueled with a liquid fuel of volatility
30 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 alse provides a fuel composition comprising a liquid
fuel of volatility less than that of gasoline and a lubricating amount of the
35 lubricant as defined above.



| ubricating amount of the |ubricant conposition as defined above,
whi ch fuel and | ubricant conposition nmay optionally be prem xed
externally_to the engine. [0009] The invention al so provi fuel
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be derived fridgaher-Tropsch process. Middle distillate fuels generally have a distillation
temperature range of 121 to 371 °C, which is greater than that of gasoline or
naphtha with some overlap. Middle distillate fuels include distillation fractions

25 for diesel, jet, heating oil, gas oil, and kerosene. Middle distillate fuels
generally contain aromatic hydrocarbons, including high levels of aromatic
hydrocarbons near 85% by volume or low levels 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,

30 [06013}  In asimilar 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

35 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-



animal fats and/or vegetable oils to include biomss sources such as
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t he

oleaginous synthctic esters. By “olcaginous” is meant that the ester is oil-like
in terms of viscosity or volatility. That is, it is not of such high molecular
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weight that it is a solid at room temperature nor of such low molecular weight
that it does not have oil-like properties. An oleaginous synthetic ester may
have a 100°C kinematic viscosity, for instance, of 5 to 20 mm?/s, or 7 to 18 or
10 to 15 mm?/s.
[0016] Esters useful herein include those made from monocarboxylic acids
30 having at least 5 carbon atoms, or at least 8 carbon atoms, for example, 8 to 30
or [2 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 C§
monocarboxylic acids with pentaerythritol. Esters can also be monoesters, such
35  asare available under the trade name Priolube 1976™ (C18-alkyl-COO-C20
alkyl).
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flash point of less than about 105°C, in which the remaining components of the

25 lubricant arc soluble. The solvent is typically a hydrocarbonaceous solvent,
that is, one which exhibits principally hydrocarbon character, even though
relatively small numbers of heteroatoms may be present in the molecule. The
solvent may be a hydrocarbon and may have predominantly non-aromatic (e.g.,
alkane) character. The solvent may thus comprises less than 20 percent by

30 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

35 solvent is Stoddard solvent, which has a boiling range of 154-202°C.
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and di(2-ethylhexyl)-benzenes); polyphenyls (e.g., biphenyls, terphenyls, and
alkylated polyphenyls), alkylated diphenyl ethers and alkylated diphenyl
sulfides and the derivatives, analogs, and homologs thereof. Polymeric
30 synthetic oil components will typically be polymerized to an extent to retain
fluidity and lubricating properties. For example, isobutene may be suitably
polymerized to a number average molecular weight of 8§50 to 1600, that is,
around 1000.
[0024]  Alkylene oxide polymers and interpolymers and derivatives thereof
35  where the terminal hydroxyl groups have been modified by esterification,
etherification, or similar reaction constitute another class of known synthetic
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P [0026]  The amount of this lubricating o1l component or components in a

fully formulated lubricant of the present invention (including the diluent or
carricr oils present in the additional additive packages or individual additive
components but excluding synthetic esters), if it is present, may typically be 20
25  to 50 percent by weight, or 25 to 45 percent, or 30 to 43 percent by weight.
[0027] The solvent, the oil, and the synthetic ester (to the extent that each of
them may be present) may together comprise 60 to 90 percent by weight of the
lubricant composition, such as 70 to 85 percent of 75 to 82 percent.
The Dispersants

30 [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.

35 [0029] Succinimide dispersants are the condensation products of
hydrocarbyl-substituted succinic acids or anhydrides with polyamines. They
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di spersant may be a di spersant of any of a variety of chem cal types,
but frequently it is a succinimde dispersant. 35[0029] Succi ni m de

di spersants are the condensati on products of hydrocarbyl -substituted
succinic acids or anhydrides with pol yam nes. They are terns
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pol yam ncs, Hedidoxlye gomic imide structurc shown above, including a varicty of amides,
salts, and quaternary ammonium salts. Also, a varicty of modes of linkage of
the R' groups onto the imide structure are possible, including various cyclic
linkages. The ratio of the carbonyl groups of the acylating agent to the nitrogen
25  atoms of the amine may be 1:0.5 to 1:3, and in other instances 1:1 to 1:2.75 or
1:1.5 to 1:2.5. Succinimide dispersants arc more fully described in U.S. Patents
4,234,435 and 3,172,892,
[0030]  The polyamine which reacts with the succinic acylating may be
aliphatic, cycloaliphatic, heterocyclic or aromatic. Examples of the polyamines
30 include those mentioned above, including alkylene polyamines, hydroxy con-
taining polyamines, arylpolyamines, and heterocyclic polyamines.
[0031]  Alkylene polyamines may be are represented by the formula
HN-(Alkylenc-N),Rs
35 5 X3
wherein n has an average value from 1, or 2 to 10, orto 7, or to 3, and the
"Alkylene" group has from 1 or 2 to 10, or to 6, or to 4 carbon atoms. Each R;
is independently hydrogen or an aliphatic or hydroxy-substituted aliphatic
group of up to 30 carbon atoms.



tai ni ng pol yam nes, aryl pol yam nes, and heterocyclic pol yam nes.
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one hydroxy compound with at least one polyamine as described above,
containing at least one primary or secondary amino group. The hydroxy
compounds may be polyhydric alcohols or amines. Examples of polyhydric
amines include tri-(hydroxypropyl)amine, tris-(hydroxymethyl)amino methane
30 (THAM), 2-amino-2-methyl-1,3-propanediol, N,N,N',N'-tetrakis(2-hydroxy-
propyhethylenediamine, 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
35  polyamines or heterocyclic polyamines such as aziridines, azetidines,

azolidines, pyridines, pyrroles, indoles, piperidines, imidazoles, piperazines,



[ 0035] I n anot her enbodi nent, the pol yam nes may be hydroxy-contai ni ng
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N-am noal kyl t hi onor phol i nes, N-am noal kyl pi per azi nes,
N,N'-dianinoalkylpiperazines azepi nes, azoci nes, azoni nes, azecines
and tetra-, - and perhydro derivatives of each of the above.
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30 [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

35 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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cont ent. Usefaslhnnpdrefailp amoitedder s al so i ncl ude di ol efins such as

i soprene and but J tures
of two or m)rg m)noo?i(1jd ‘?&201{:@1@{%1&11@98%% ﬁmq?aofé f[% 1 Smgr o Exr}00>r(1e or
more mond®l efdcheralRAboHEHs s idrdFurthnydrogabyl subsiifentdn thsabove-

i ncl ude pol ylc&@é}tﬁcwsﬁﬁ@ﬁuﬂﬂ&&lﬂfb@cr&dlﬁ’twﬂ@eﬁn%éatgey ﬁni’@ccpﬂcpﬁrcwwght of

140 to 5000, [ﬁ‘&? er cﬁ %%%%?cﬁg{)y w(%ﬁ Ln%w% m@rnz%tiiop nﬂct hdtls dhﬁ are

i nst ance of
vi nyl i dene dcﬁ!ﬁﬂ @%mw&hrﬁvémblmﬂs ql@fn@g%lomﬁrsansleé@)ﬁ@npﬂlsﬁahce of

ﬁo toh69% |251aaddmlg Iﬁoﬂolatcrfﬂmlhrasinam@ 1@dea5bntﬂo&5%chTm:tpﬁbycol eflln can
e a no ol yner a.sin e efi n, nononer, or copo ymer
D e oD R O By hr Pl Aok ARRIRRD, Uiy COROLY et
as the hydr ocaeiplictsusistriéc isertsd sducgestaam mvitar 88 tofS waghopenvorte
gﬁgog;)' Br/mmr?rescbélttégdl% QhtdAPhE £90% M@Wc ng? gg{ga?g&autgﬁl}rc%ﬁ&ﬂ%wrm& and
which is used” IB”% gPénC(t?Wg’ %m‘éﬁ“ %*pléwa ﬁgﬂ’é‘t Bg‘ﬁn
al kyl ating phamn:lmcms bdm ano alchidemmbiturpoblyioted monl:emmmoﬂxé“dasabbtwm 01S uch
as a pol ygso I tion

P ‘!‘? %&% a‘?&%flg oPglf}SHé QP%bﬁcn[‘ﬁonéb%ﬁ‘x% %@E aneko’{'%‘((jmc Aty

net hods. ed t ormthe nni ch di spersant can
have 1 to 10 ‘éfsétérméw*sﬁewcluaﬁaoliﬂ;w@éw&w h@vm%ﬁmﬁm@ﬁw‘éa&ﬁ a
reactive equinakedtr &bgheof 1 MuME088, hamnedick Hlsm’nc@afa(D(Dfdlﬁweﬁrydﬁla VO

2009/ 126381PUT G009 036138 QR3] Tog, A6 1188l e, armLe venni ch

di spersant c¢
materi al s desdrylisge éb@&ﬁé bf)@d C@rﬁentgxfc%fprﬁ%ﬁ de aép@p@rlsam@ Oﬁ Srﬁ)ctmﬁaf%ng

al kanol aps nes;Ray aNBir@RBtBke wsstmﬂ%om pOSORP causefamonﬁiﬁbgeser
I nclude et ha”p?LSaTe&’ﬁom a|1 Si%glan?efamnlggomer or z}/copmlymcr pré&?’éy}éom a mixture
of two or more olefin monomers. Also possible as the hydrocarbyl substituent
source are mixtures of two or more homopolymers, two or more copolymers, or
one or more homopolymers and one or more copolymers.
30 [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
35 carbon atoms, and is generally formaldehyde or a reactive equivalent thereof
such as formalin or paraformaldehyde.
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5am ne, ethyl enedi am ne, di net hyl am nopropytam ne, diethylenetriam ne
and 2- (2-am noet hyl am no)ethanol. The Manni ch di spersant can be
prepared by reacting a hydrocarbyl-substituted phenol, an al deh

and an am ﬁé’%ﬂ%" H&sgrl bed in U S. Patent No. 5,697, 988 PGTAUZAP/0 S
enbodi ment of this invention the Mannich reaction product is prepared
from an al kyl phenol derived froma 10pol yi sobutyl ene, formal dehyde,
and an amne that is a prinmary nonoam nc, a secondary nonoam nc, or
an al kyl enedi am ne, in particul ar, ethylenediam ne or dinethylam ne.

0044] Th f f
Eypl CLI | 5 ggol?ﬂ%?ﬁ ° ﬁig@argﬁggfggﬁbodfﬁﬁ‘%ﬁﬁffétnpac'h dlsptexsgﬁt cparneb%ea%omgg?%ne

conposi tion, rf k% h@m‘-wéﬁlﬁémgrfﬁmesmatesdlé gesepibgd pbesift f for Hre szcwamllde

percent or 3 de‘)CQSdﬂQ;r CrQIMdu@g diizamdﬁnﬁ@mﬁﬁg oY o MBI dr{v@ﬁ ﬁmot her
nsat,i on pr og

di sper sant th@seﬁJl(X me AciRg " taa a2 EHas 1e, meihy, e ytly
hydrocar byl mohocar CEOg S aﬂ ﬂﬁl ay ﬁtth YEEHC dé?'t“y 81
with a pobyardmies, fshuihnmnemadlme ammoeloayhrrghﬁ rduetthxigwnmmeemﬂ 2-in

excess 0of 4 7ODPBAiGeNyAMiNOEGREo!. *PH& Mal8RE ﬁeadmam% Rafdrd L ar

materi al they may not constltu ire ni t rogen
di spersant . RPGiCE%npidgocarhyl rfaltagﬁfilwgtpéﬁ s¥s{/d %}%at@ﬁﬁa EMREYS he

prepared frondecacritsecliid thavPatgntfMwer 6X7HHS. BﬁamemﬁadLmnb@ﬁthatmmt@ndhe

Lhus may not, ek REEEANIEL | SAGLAT.RUILACRIAGE, duBKR bYever

it may be advant (g)eous esen
reasons. Wylare daimtichyde tangrngamipg ghat jg jr lmiy]afrréerafrd@ync a

monocar boxyl [ Qcmtpmbﬁ@ame Nér iadikAenaitardink PR3k €cuirOstBylchftBamine or
al i phatic groyp .6 be linear, branched, or a m xture thereof. The

al i phatic group cg?dr%“elcsat ur at ed, unsaturated, or a mxture thereof
The al i phati d08#dup Eamatbeutiad de Mﬁn@;cts@wmbw@ylf itisgeesgnhaviyrigpitaly o

24 carbon at o5}, 1&@1%&&&%;1 @@igﬁtn&fqhgldwm@@n @Jﬂ%@&pmth@pd in a
further st an rbon

bt 1 5% ek § S A RbrO CHP OB e 18 D g
al i phati c carfzocepk by waeghd, it nay be seen as conprising a carboxy
group (COCH) @'Qﬁ an ﬂhbﬂﬁb@&ﬂs rSHnP Wit m-El?%orH?@sQﬁ?fsQ%hblﬁaﬂ Lt%tdh&g)f

agent can be a 3 g‘ggocar | C acCl a .reactive equl va
t hereof , sucht 2&Y p’J(TéOCdéhOJ@’ cerylagpe aEendciugh RaPifRIE %‘iﬁ‘é?ﬁ“él?sa
st ear OyI chl gralganintls éﬁmh ndaddariaeiyl¢ € high nitrogen content, in excess of 4

20 percent by weight, but, depending on the particular material they may not
constitute the required high-nitrogen dispersant. For cxample, in many
instances such materials may be prepared from an acid having fewer than 26 or
27 carbon atoms and thus may not have the required length of hydrocarbon
group. However, it may be advantageous to have such materials present for

25 other reasons.

[0046]  The hydrocarbyl portion of the fatty hydrocarbyl monocarboxylic
acylating agent can be an aliphatic group. The aliphatic group can be linear,
branched, or a mixture thereof. The aliphatic group can be saturated,
unsaturated, or a mixture thereof. The aliphatic group can be based on a

30 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

35  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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acyl ating agents are available commercially from nunmerous suppliers
and include tall oil fatty acids, oleic acid, stearic acid and

i sostearic_acid. Fatty acids containing 12 to 24 carbon_at ons

i ncl udi ng TPE%E281 are particularly useful . 5[0047] THEBEHIRMEHES
portion may be the sane as the polyam nes that have been descri bed
above. A polyami ne is an am ne having two or nore am ne groups where
a first amne group is a primary am ne group and a second am ne group
is a primary or secondary amine group. The reaction product of the

monocar boxyl 1.6, aeyl g é1ﬂ9atae9a9v fa88 oﬁqﬁ%r&ﬁ’t'l)y W&rﬁ&&t‘é&[ﬂ%ﬁkx@’anﬁn

greater or ﬁgsse# e eng on reactjon con ons

het er ocycl i ¢ ipeldde Faélrplbfdéfdu@tdss@ﬂ@t? asd Prqaic daEAdisnst@EctcEh  prBduct s
as wel | as ardciR &)ﬁf&@ﬁﬁ%at it® D4 PAGIH Gtdins, TRudIfE YaBiabils Cab phalealaiyt o
30 carbon atans lThe pol yam nc can i ncl ude al kyI enedi am nes, N al kyl
al kyl enedi am'h % and pol yal kyl enepol yam nes. Useful polyam ncs

i ncl ude ef hyl {@ﬂfém anTimcpolyaingi pemtioroprp paties sakpe as the polyamines that have

15net hyl et hy|tﬁ@§%&ﬁﬁb@§ ab®red ak | oMG LG fsila%)m;lménwlﬁgm& Bﬁﬂb?&rﬁﬁxe
N-ol eyl- 1, 3-propyl enedi am ne, pol yet hyl ene?éﬁﬁnm nes such

di ot hyl enet 11 GAVINSY 3418 A(F1FGRYF SHRPAE ARFTHEY AURC £X0UD and & second amine
t et ract hyl enepent an pémarycbrpotorehiyireine pobya i rerebaidngnmsduct 004811 n

anot her e ”boghg'f?c{&%rb%gxﬁg g%’l@t‘i’rﬁ“%gﬁ{]at{c{]tl% %%99@%11?413 qg%}%a@% ' Ol‘[lg

agent and th “car boxylic
aci d and!@n dp%yt @ﬁ@waﬁm@dm‘a%mttm eriéwapo% RHOREC watﬁelctwﬂ a
further enmbodirp@ns sztdhedsf’at;tmdaaﬁmqwduoa ;ﬁ@quawa@st graide @ oagdda e

totr net Ki‘{“eﬂég'gitcitﬁﬁﬁwbaéa R B Home, Thg oy g8 #Y. and
pol yami nes arleclzéttahkﬁrbmcqlfatnluy?saNacllL}dtﬂl@icmadammcbmd@msfamilwtﬁﬂppfdduct S
Ci'in gfngr al | ydnﬁﬁ%@'tﬁl%ﬁﬂ ?Q g@ﬁmﬁ&%ﬂ&m% @thmcéﬂe&{&@m{ch@rﬁ&lﬁmﬁtop%ﬁ%h@ﬁﬁ to
el evat ed tenperat ure m Xt ur

el evat ed! %ma'f tylgies cnafhdfe@mt %g’%‘ﬁﬁ%t ?ﬁrﬁepgc’é’at%%ﬁ%tcogﬁe U
formed in a slaBmsdmb&tmdyananmqmyctl@dcnc@olytarremrscsnrplh et dlcthyllesordnied and

the reaction U %%H'ﬁ'e&ﬁt'-tk! Shlbnd 39,9 = 188851
304, 724, 091. ooé'?ﬁ?‘Tce olile i ?ﬁﬁgtednslat ?%%p?cﬁﬁct%%%wm
nonocar boxyl i “é?é}ﬂ ati ng agent and the polyam ne, if it is present,

may be 0.5 tq084%ier cBindnokhereribghimak of He ihubiticaakd mgneampogiici on, in
anot her o] c

e of 2o ATl e L s Bt Skt BT Bt
2009/ _t2638_tF>c=;rr:;fcUstzt)t:ygz;t BB‘G&@EWO@B’I]&W@GY@MPQWBC éid an F fyrReer

di spersants rawbdaammrth@m@ @M@hﬁﬁatﬁs m%stc@n@@maah@e}mpcbyambgm ,

or 5to 40, o l}fth lcncp%iyammc Such? as]tctrtpc(‘(a'hyqbmpcnt%mmc gnt.

[0049] The monocarboxylic acylating agents and polyamines arc

[ Re)
Lh

commercially available. Their condensation products can generally be prepared
by forming a mixture thercof at ambient to elevated temperatures of 50 to
200°C, and heating the mixture at elevated temperatures of 100 to 300°C until
the reaction product is formed in a satisfactory amount, as is more completely
described in the reaction procedures in columns 37 and 39 of U.S. Patent No.
30 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
35 weilght.
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[ 0052] The total nitrogen content of the lubricant will be provided by
the 5nitrogen in the dispersants plus the nitrogen in other
conponents that may be present, such as am ne antioxidants. The total

ni trogen cBREM126B1the | ubricant conpositions will be HT/¥EYLO3EDH

or 0.3 percent by weight, such as at least 0.4 or 0.5% A suitable
upper limt my be 2 or 1 or 0.8 percent by weight. Oher Conponents
1010053] & her conventi onal conponents may al so be present, including
pour point depressants; friction nodifiers such as fatty esters;

vi scosi ty | ndsfiodi Het JRLAL AAPLIHaLGS:, Lupte kgL tors, hi gh

pressure addi ar addit am agents. Any of
t hese nateri aqf%bqsiatﬁe% érﬂé@%ﬁ@r%w la'aweilgbt OF Prip A8t @dl 0 tof20gesi? gl
15[ 0054] Ant i %rdﬁqlflb{j we@thtoxi dation inhibitors), including hindered

h I t t d 2
R e I i S T R T S T
i ncl udi ng5t hase“ogiterm\lbddﬁp@ﬁmas: pips ghenigoper |1 gbeomdaropers ormaniay bani ne

anti oxi dants suchy Qﬁclgb@érﬁﬁﬁle dﬁﬁoﬂdantg' "I’QQYJQA ﬂix@ﬁ@%n@éﬁt BPthe tubricant
sul furized phenol i’c, anti |l e npounds,

phosphor us- coPEHIsitegs é’mﬁ Sﬁf G’éﬁtOS” Oh%w%‘éfﬁhm' &5 u‘HH% d%iféﬁ‘“é@ 4%He
Mo dit hi ocar baf#t es suierbgamer sivlif indede 2dirudifl.8lescemrng waklysul fi des.

An extensive d)fh%g Ctghjgﬁlgdtom dants is found in U S. Patent 6, 251, 840.

[ 0055] The rol osion inhibitor is to preferentially adsorb
onto netadl sullPdtles PHicprowicationt soappnerds may gsode rrescpb irdyding pour
corrosive aCl;ﬂﬁm c?e'éE@cadml Fhic@dn ltﬂb@ﬁ@r‘l ﬁ&hléd@att)béﬂtcrar @isb&ditylihddxt ed to

et hoxyl at es, GLnLC

ai ¢ sphosphalt e TR Skl P o S3REPUBRL E i bt s adites eayeer
aci ds and am #ldgivep 00B6inAhRam gty agem&thaseematcadh@dué)e pmscmcef\p@nﬂ)c
the formati onclglfm@ttcgbllfgmmdf oam i ncl ude silicones or organi c

pol ymers. e and additia ntl osi tions
are descr? be?iﬁgkﬁ' Foém‘%af"rtﬁﬁm&d{é iou “%Hl')“?—’ié r‘&l/C glf chi(lﬁlag}%%c
Dat a Cor por at4ndioxidi®@6)ch padésdit2butihRendlGA8 2] blﬂ@lpﬂlt:n(d@pﬂe&smut S
are used 1o T pi@ueyd et &bﬁ{memwl oQPEEH AT o glaiar@@a&g

conposi tions exanpl.e, pag Ko ricant 1t
C. V. Smal heerscé%ﬁdffé’ a‘l@éﬁﬁé&?“%@ﬁ"(%@%ﬁ ﬁh‘§hlaﬁ> Fedotac-239peBIPsher s
Cl evel and, Ondiphenk@oihe, dnkfarpéeshonbliv sedfielidgmsoilpailiile degreessant s

20 compounds, phosphorus-containing antioxidants, molybdenum compounds such
as the Mo dithiocarbamates, organic sulfides, disulfides, and polysulfides. An
cxtensive list of antioxidants is found in U.S. Patent 6,251,840,

[6055]  The role of the corrosion inhibitor is to preferentially adsorb onto
metal surfaces to provide protective film, or to neutralize corrosive acids.

25 Examples of these include, but are not imited to ethoxylates, alkenyl succinic
half ester acids, zinc dithiophosphates, metal phenolates, basic metal
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

30  anti-foam compositions are described in "Foam Control Agents”, by Henry T,
Kerner (Noyes Data Corporation, 1976), pages 125-162,

[6057]  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.

35 publishers, Cleveland, Ohio, 1967). Examples of useful pour point depressants

are polymethacrylates; polyacrylates; polyacrylamides; condensation products
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are pol ynet hacryl ates; pol yacryl ates; pol yacryl am des; condensati on
products of hal oparaffin waxes and aromatic conpounds; vinyl
car boxyl at e pog?ymers and terpolymers of dial kyl fumarates

esters of YRHY14¢BUs and al kyl vinyl ethers. Pour poi ¢ W&?F%’@%\‘ﬁ?s
are described in U S. Patents 2,387,501; 2,015,748; 2,655, 479;

1, 815, 022; 2,191, 498; 2, 666, 746; 2,721, 877; 2,721, 878; 5and

3,250, 715. [0058] Addi ti onal conponents that are typically included in
a fuel designated JP-5 nay include anti-icing conpounds such as

di et hyl ene 9'&%9!%%@9%&1%4 aﬁfen ﬁlﬁtl?@%ﬁl’]mq{%@c{nhylaéagﬁ jiﬂﬁ#}ggm

al karyl am nes suc - di sa opane

static dissi padépgol YF%$ ght ‘P&kyéfﬂltﬂdf%ﬁeé’%’é§ﬁ’é% 05§dfﬁ5héﬂié%%ﬁ9e%llerlaw1nxl
avai | abl e natglhidral P&igsis ¢HIEMnislAQ2Qfctitedlinbr $ canintc®IpPS0L; ons of

component s diTURT Y 26P o0y ol BRarrre b R OF AR BBaRLATE i n

the form df andont¥wmildate, to which other conponents (such as oil or
sol vent) can aué)@equmalkmnaecoaq)@%nme dfeozzfﬁm%nﬁmadnyglfuei
15conposi tion % iﬁgsr eparntﬂg qby m Xi n ant cogg‘%\sk:‘31

wi th an appr dFiEatied JROURRL ud i gingdermponadsiel A Bl brpayeol
[0060] The | ubnomantthys:tihesmieiabeehchionr@inincudchgt dleark labrinesanth sl N’-

T XU es 85 RS RGDEE Gh i PR YREHO dWRLIERL AN fiEhes

t wo- stroke cycle Tnterndl ustion’ engine
desi gned!®r rfﬁalilﬁ@ﬁCPBmEﬁE?lﬁ“V|dé]ﬁi“’él’f°2@fii9é‘|dbs“ﬁé\h4ﬁ8”é volatility |less

than that of [gesql i nehe a@nd@mbm@ednabw&mc@t@cﬁmnv@ﬂiohncdn bc plcpdrcd
spar k I gm t qu engcl%gaﬁlr: (!Jalr‘.;.?tcé 8?%‘! )OIIC t‘! (% 'C ﬁééoler?;?}ﬁgdrm%?nc Of m?lc fged

engi nes. They typ| PNl out put
of at |east EB@C%WQ@B!L&» indhe Epovedrd conﬁmtwmtﬁa&hwh @thsmmmmwefrsgswéls

used for Iawmwr&oz\&ﬁn%n sh&‘éhxﬁent@rboo&lrci%@n@hc M&Iﬁésﬁ’obﬁcﬁngfﬁ&m%ll%
used herz& the t rocar %Jngsu stituen r.acar

or oupr 1 & s R FEES BiRg R et et e S TbriGl coRHONHOR & HiBse
skilled in thgpapriatcSpeaits clliquid fadl, asefeecigbadmbavgr oup having a

carbon at om %D@(ﬂt ! YTI% @‘Bﬁ%ﬂ ab Qed c'?i%cfi ‘ﬁHi%'u{‘%H ey uBH@ar%ﬂh&ﬁH x@ur%%

havi ng predo rocay bon ch Erac er roca

groups inclu SC* rw&%waw fiBead; tp l?ff%lt‘:@@th‘&{m fvgo- sta?l}cpw&éwt%dg ,
al kyl or al kenylbusti@l ergyned. | Budhexngines cyiedroddskanked o yroldtfaddkie rbykn 1qu1d

substi tuggts, fuéi@qta%gwolﬁw s remtalgt of @il LEYGCBPHRRL! Lt ed

aromati ¢ substifuent h'the
ring i s conplpisally maskngnisdcnawes ghicet Bwl vocaterh shplibedifus! clarged two
substituents dnegrRth&hey qrpmaalyraw@)!anmgbslwd &ig@ii:sh&ﬂicﬁﬁc&b@%ﬁ of at least
substituents, 15‘0']8{1}%551 h%rﬁ(gfgz\ﬂrc%f 1? ﬁ?nhasﬁpe E: %fﬁgbnusc)ﬁ%r ﬁtwnmowcrs

groups whi ch, e co
garden tools, or personal vehicles.

25 [0061]  As used herein, the term "hydrocarbyl substituent” or "hydrocarbyl
group” is used in its ordinary sense, which 1s well-known to those skilled in the
art. Specifically, it refers to a group having a carbon atom directly attached to
the remainder of the molecule and having predominantly hydrocarbon
character. Examples of hydrocarbyl groups include: hydrocarbon substituents,

30  thatis, 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

35 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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not alter the predom nantly hydrocarbon nature of the substituent
(e.g., halo (especially chloro and fluoro), hydroxy, al koxy,

nmer capt o, alk%lnercapto nitro, nitroso, and sul foxy); hetero
substit uenV9Z09HAE3 s, substituents which, while havi ngG/US2009/036138
predom nantly hydrocarbon character, in the context of this

i nvention, contain other than carbon in aring or chain otherw se
conposed of carbon 5atons and enconpass substituents as pyridyl,
furyl, thienyl and inidazolyl Het er oat ons i nclude sul fur, oxygen,

d nit |
o, "hon: By R RARSE Bl 1 RS, WRPS, Yoo BRI 1, DR PR L0
atons in the Miaseend Wfoxgadw@emtsy‘pit&%ﬁmw ’fhftth%lsébwﬂlqﬂ%‘éhlﬁb while

non- hydr ocar hﬁmr@ub@teawﬁmﬁy hfadltobﬁbbﬂdm@@éabyﬂ t1@IcouRxt &Du{hQ;Qﬁa&dttonl s
known t hat sone @

S de 6@ ﬁﬁlnt b|n t he
final formul aCtOPB‘rH“ 6" Ehﬁ%tc‘“tb% E8ApSTeAtYT ’et‘Wé"ef"P o it At on
may be di §f eraoms tndbencohpses subatituante ak pytiddl fyyladded! aFdrmidastlahce,

netal ions (qiletei%dgjms iAcdat erigenty «%ﬁ%ﬁi‘ 19&8&&1 tﬁ g‘%&%f n%%éilefihé?{
anionic sites of other nolecul es. orme;

i ncluding t he™gr B by g t%b?fleeﬁfﬁlil élygwgdf s 9‘1‘5@8%?;%&’#? %ﬁf%?mt he
present i nvenbt overy men dasbdmitemd e thedsydrovaybyih @toupe rypicutiepthicll wilbfc asy

descri ption. x{}!‘i\’l &g l?o%ts bé‘ééu%;ﬁk'%‘m%‘}' ;dcﬁ%é/'l gﬂ)%gand reaction

products are |nc ent invention; the

present ilfver0fH enjééhﬁa@é’slé%wtﬁ@l% sat¢ras ﬁﬁrsépb%daowy%wps@rm
the Cormonentlﬁ e 641 fDesl 18N 8o ti20 ﬂE@%\Aﬂkﬁ&m[o@@&SﬂiJneoﬂnﬂM@rmxm wel |

be further e foll n anpl es mhlc
R
provi ded to idetargenthcan mhmatprie st adidizentanomic siteepf ather notecuipserddied
tolimt it. }{IQ@MJ @fﬁ@@'ﬂf‘cxé{)y ﬁldmtnﬁg %%mm&a QPod &n@l‘b?ﬁﬁrtﬁg

cont ai ning the 75f0l 9% synt heti C ést
oi| basedt ockcomé‘amaﬁ &éﬁﬁr&%‘?“yﬂ‘h"rcfli“afl‘ in Ii‘szﬁ‘r‘éFé“%‘% HOCE g Sgspible

St oddar d sol wdrtisyl@es28piem eNederibicless, 38 Sudlemb didik at30R and Yoaction products
pol yi sobutyl epe mcgmcwlhﬂ{ th‘é’%b toﬁ?@{ﬁcs@n@ﬂﬁrc&t é{’/oamrg%t ﬁﬂ@ﬁo
uent

8. 3% succi ni m de spersan Yoactive chemcal, 13.5%
oi |, TBN 100, ciPHpggesih eaﬁm@wﬁﬂw nip3rad b oduixing e semapsTieseilbof
havi ng al kyl #ugbstituent groups of about 1000 M.

200 EXAMPLES
[0063]  The invention will be further illustrated by the following cxamples,
which sct forth particularly advantageous embodiments. While the Examples
are provided to illustrate the present invention, they are not intended to limit it.
[6064]  Example 1. A [ubricant composition is prepared containing the

]
h

following components:
22.9% synthetic ester oil basestock based on pentaerythritol, 12 mm?®/s
at 100°C
18.5% Stoddard solvent
12.2% mineral oil, 325 Neutral
30 25.7% polyisobutylene, molecular weight about 1000
1.8% bright stock
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,.
35 7.7% Mannich dispersant, 88% active chemical, 12% diluent oil,
nitrogen content 1.13% (1.28% excluding diluent oil)
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357. 7% Manni ch di spersant, 88% active chemcal, 12%diluent oil,
nitrogen content 1.13% (1.28% excluding diluent oil) 1. 8% of
t he conde tion_product of isostearic acid and
tetraet hyln‘gﬁélﬂ%)ﬂiz§m ne (neat; nitrogen content 6.35% PCT/US2409(985138

m nor conponents (e.g., antioxidant, corrosion inhibitor, enulsifier,
friction nodifier) 5[0065] Exanple 2. A lubricant fornulation is
prepared with the sanme conposition as that of Exanple 1, except that
t he amount of 325 Neutral oil is decreased to 4.2% and the Stoddard
sol vent is repl vach%‘otf%e?&née@s‘éﬁBP?%‘ﬁct HA08Rd iR MPde 3

(conparative) elis ica ut o g the succini mde
di sper sant aﬁﬁtrfﬁ‘@gg‘iecp%ﬁgﬁllli/aﬁe i“é%eﬂ(jo’t“ﬁ%né\&rbd’gts of the other
10conponents. 100674 %xa i @1ﬂpcﬁ1emmagatan1ue:)1dddk poresvianmingibétde ori gi nal

equi prrent nargﬂ{lﬁgiwlr %Cémp}n dﬁ[ﬁ gned for direct fuel injected
out board engi nes |ne is provided. It is believed to

contai n 45. 9%‘)%5deraEhﬁill?le(—82‘511{5@96@@01\1@@1@?% )s premosbpitgike swsck, 22%
cggvtentl onal[ c%gh\seolgrbtﬁ,ds@m ol Bx 191 [5G @RER ﬂia@kt;e@?@mﬁﬁ’@k%:ﬂ@l‘é@ﬂrélﬂﬁl is

a It ves I oSl 11.0Nn C e I Nn
"ubr i caton. OFC %fl&iféam %tt%‘?p§t°3§‘ir§68$’ggte‘rﬁg?ﬂ%&c‘:?dslfl? 2hs% Kvishe
Mercury Mari déﬂéﬁjperﬁxfenblmt(hompamhm)l fixethptaukbls dipdicgted bThemengg the i s

fueled with asf{lcai{fn%!: 9& bught Jﬁﬂﬁ)‘{ﬂacﬁ‘ﬁonﬁf(’ﬁr]ﬁ&cp‘uﬂbm dnihun®s & AEBrHey PE
fuel, 700 ppm sul ash poi nt 47 C. fuel 1s described in

the abov&lKi r%“ﬂl"ﬁﬁ‘ﬁ? ref erence, pages 331-332, with reference to
ASTM D1655.) [9he7]f ueExampit ai(asmpdretite)brA pamﬁumfcnﬁkeasrﬁgleaﬂcqua)m@t 3,

using a f”e' /I{‘NHerf c‘h?lQPs t c%g,gi-d ﬁ?r d%ci:Tﬂ%l H{é%&eci Mﬁﬁ?ﬁﬁ'gfaéuﬂhs att ached

to a dynanone e engi ne
i s operat ed m@a@rml@@rwmimné PEFVidad- éh&mcézﬁt@ *tOeCﬂlta@yéﬁ 8% @amﬂgth ng

of repeated qygs escsy Néutzﬁynzrs%aﬁ 1atster Y0 1Rrcehi dikichdRbdntd afd 16.1%
revolut| m nutes of full throttle(5600

per
.p.m). ?ghe Ctogg?crﬁlﬁﬁwﬁ%%u%d? §#5°486 dﬂ‘g'u‘ "S> or until termnation of the
t est upon endPHESIf ai Centen of thobdere aempesivnsexe ssidvie leliatien dépdsbt
formation. Tesy 523§h'11))t<§1t§6a$d Eﬁ@ﬁé g@ﬁlmhgxrﬁmomd«&@wmaﬁa‘w Ferdid with

Hour s totermnatl rvat
dshatlfi?:g fue %

arge. JFEO engine is fueled with an aviation fuel known as
“Avlet A,” which is a JP5-type fuel, 700 ppm sulfur, flash point 47 °C. (Jet A

20 fuel is described in the above Kirk-Othmer reference, pages 331-332, 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

o]
n

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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400 Piston cleanliness equal to or better than that of gasoline

fuel ed engine; very little or no wear 3 (conp) 55 Sticky deposits
observed |n£P|ston grooves; test term nated due to expected Erenature
failure 4 " ¥ Fai l ure of engine due to seizure: Pi{GHIP{OAYS

st uck, follomed by detonation and piston failure WO

2009/ 126381PCT/ US2009/ 036138 [ 0069] The result show t hat conventi onal
2-cycle lubricants do not performsatisfactorily with JP5 fuel,
whereas the lubricant of the present invention perforns well.

[0070] Each of gh5q d%%&%sﬁﬁx%{aﬁ @%Jeﬁném@aq‘ée ch?c 1&1&89{1{??&@5 eﬁ‘t%h‘ﬁ' ”

by 5reference Exce In ng erw se explic
i ndi cat ed, a|%dﬁhfaﬁ*@inﬂwpfhdﬁéﬁﬁlw @eilﬁqthf-‘r#‘iﬂgwdé%%fr e Prespt BTy ng
amounts of mgieefor@k svellf eact i on condi tions, nol ecul ar WEIghtS nunber

of carbon at '3?’!’ Q]aBngcrfleofl t%{%ﬁocu%e%tst 1% Q‘Leedt%n &EB\?@ 8%9%%%01%9 herem b}p y

the word "ab ess otherwse 1mn eac
conposi ti &n riefesencedExesphay @i rEXgm@Lﬂ%dmb\éhﬁlﬁpélepweté él’ilplmélﬁﬂtﬁetidlf@ all

comrer ci al  grage PRl @lanakie My tﬁh; cr@eﬁqﬁmts kafﬁlh@ aldRRE 08 mdta{mls
products, derivatives,. and other, such eria

ma are n
under st ood t & *Ha QBRI IFE! WoHHER L lrm‘gfffaﬁémﬁmmﬁe g i | iunt
of each chenhnahanHmhmﬁn@jasmpdéméb&&d:emuih&ou@'dhﬂanpﬂsm@ment or

di luent oil, M@k&ﬂ%d NBY.1 Qﬁmﬁi{ﬁf Wﬂj&ﬁért{%‘h@?@ﬂ%d't@h 1]331 sch e 1'11? %th

mat eri al , unl ess_ ot herw se |nd| e un erstoo
range, amfl raibGing heQrametsial EEdenaieiia gk B EONHHEHE APEHY S PY-
conbi ned. Si mirbéuidty, dchhﬁm’e@.,rkgﬁlsotﬁrﬂd,ualﬂﬁuﬂhSllﬂf\Qhwﬁaﬁﬂ“lmﬁ'hﬁ[l?mthd@fatobﬁe

| nvention can he Agés%gt %ﬂg@%&%mc% Urd cn §w<9vrcr arH‘e? dmount o‘%*ea?l Yndlicdine

ot her el enments. essi on
essential | y ofomnpagstiis sraspricd ﬁéqiuPSV(bﬂf @Ty SOlNPSE aﬁéfé@nt hé{wmhm be

materially afJuQiHrnaHI‘ﬁpR@@ﬂth @lﬂﬁcomﬁél’éﬁﬂi PR 2R GI@E sk Dt ce®isOindiRed, It
conposi ti s un?oe{)cg cutoc% mount range, and ratio limits sct forth herein may be
independently combined. Similarly, the ranges and amounts for cach clement
of the invention can be used together with ranges or amounts for any of the
other elements. As used herein, the expression "consisting cssentially of”
permits the inclusion of substances that do not materially affect the basic and
20 novel characteristics of the composition under consideration.,
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What is clained is: 1. Alubricant suitable for lubricating a
t wo- stroke cycle engine which is fueled with a liquid fuel having a
volatility less than that of gasoline, said |iquid fuel conprising
jet fuel, diesel fuel, kerosene, a mddle distillate fuel, hone
S5heating oil, coal oil, biodiesel fuel, or a Fischer-Tropsch fuel,
said lubricant conprising: (a) at least 5 percent by weight of an
ol eagi nous thetic ester; (b) at least 5 percent by weight of a
sol vent havﬁ&gmésf#Hgﬁﬁf?c viscosity of less than 2 1-nl-n2/s at

100C, and 10(c) t .per.cen wei aght.. of ni g r n-.cant.ai ni Ng:. -
di spersant beari ﬂg ’g1%@%?%%gﬁ%@ﬁ%gé?lg@%gg%u% a?\gggirogg%gg;%g}c} %ést%lﬁgh _IS
and havi ng dueliet voffen ligont et hofingta todetslitydegpahertitat oy gasilyiet said liquid

wherei n t he it ; | t, ent
oo oty L5 AR TRTSIL, bt ol SR b ol B e

_ 6 cant . 1calm wherei n t ispersant is a
succi ni M de '¢pdpepyaspal oil, biodiess] fugheon 41 BisEhnt roppeinfiel craid [upiriegnty or
2 further cogRpriid® @ mneral oil of lubricating viscosity.

4. The lubricant of an ong of clains_% tg 3 iurther co nisin% 1.1
to 15 20percent B¢ wél éﬂft PeLeRB EHENG 08 pR Picggnous synihetig estpfe

| ubri canL of _anﬁ (b}l?aofealﬁﬂ Bbemedt Ep%éﬁlﬂﬂb&"h_&bh@ﬂﬂbz\iiﬁgIagcfiﬁ)elﬁatﬁci) 8
percent by weight .of at ast, ong conde d-0n_product of a pol yam ne
Wth A fatty acidRTHGT IS tahg EaYBERTEY Srand 6. A et hod
for |ubldcating dciws-tstilakecay byereigherhahitogebusniamng Sesygirsaat whi ch
is fueled wi -a L i qui l..Qf i L i . o
gasol i ne, Sé%%nﬁgagﬁghgﬁgﬂﬁé%ﬁ%ﬁ¥§%ﬁ%h#&%¥$ﬁg§fa%@%%g@h?&gﬁ%anﬂuumn
ker osene, a contrart ef af ksest|3 aerechtds) welghbie heating oil, coal oil,

bi odi esel fuel, aphdefhthe h@hoddnORnedht lofehe [LOSRBAL iSiah GaSUPR! pek WGt b?
said engine said fuel and from1 percent to 6 percent by weight o

d
the | ubrica{®&¥nposition of any one of clainms 1 to 5. 307. The nethod

o oL AR O Yher o e SO 8o SRRSO BB % e T

char ge engi nispersant. 9. The nethod of any one of clains 6 to 8

wherein the engi ne has a power output of at |east 150 kW (201
hor sepower). 3. The lubricant of any of claims 1 or 2 further comprising a mineral oil

of lubricating viscosity.

4. The lubricant of any one of claims 1 to 3 further comprising 1.1 to 15
20 percent by weight of a Mannich dispersant.

5. The lubricant of any one of claims 1 to 4 further comprising 0.5 to 8
percent by weight of at least one condensation product of a polyamine with a

fatty acid having 12 to 24 carbon atoms.

6. A method for lubricating a two-stroke cycle internal combustion
25 engine which is fueled with a liquid fuel of volatility less than that of gasoline,
said liquid fuel comprising jet fuel, diesel fuel, kerosene, a middle distillate
fuel, home heating oil, coal oil, biodiesel fuel, or a Fischer-Tropsch fuel,
comprising supplying to said engine said fuel and from 1 percent to 6 percent by

weight of the lubricant composition of any one of claims 1 to 5.
30 7. The method of claim 6 wherein the engine is a spark-ignited engine.
8. The method of claim 6 or claim 7 wherein the engine is a stratified

charge engine.
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10. The met hod of any one of clains 6 to 9 wherein the liquid fuel is
jet fuel. 511. The method of any of one clains 6 to 10 wherein the
fuel and lubricant conposition are prenm xed externally to the engine.
12. The method of claim 11 wherein the anount of the |ubricant m xed
inthe fuel is 2 percent to 4 percent by weight. 13. A fue
conposi tion conprising a liquid fuel of volatility less than 10that

of gasoline, said.|Thtndtlfodedf GyngHe & dgnised tdf 81@lherddh @5Ldnditehas a
kerosene, a md

) eat | g oil, coal oil,
bi odi esel fLPeqwercS’}lt%ltﬁ&gLLeélf’tﬂ'gculée@h(zmg%rsegﬂﬁ’efrom 1 percent to 6
percent by wei ght,of t of
14. The f uel corrplé)gl ?J(;l?]le h;é (#Ca%%oi]% Of%%m%r?ﬁtoﬁgewgl I‘Tﬁle]lf&@%%el is jet
151 ubri cant fugl.2 percent to 4 percent by wei ght of the fuel
conposi tjon. 15. The fuel conmposition of claim13 or claim14
wherein Yhe i quild- T megodet apyef one claims 6 to 10 wherein the fuel and

lubricant composition are premixed externally to the engine.

12. The method of claim 11 wherein the amount of the lubricant mixed
in the fuel is 2 percent to 4 percent by weight.

13. A fuel composition comprising a liquid fuel of volatility less than
10 that of gasoline, said liquid fuel comprising jet fuel, diesel fuel, kerosene, a
middle distillate fuel, home heating o1l, coal oil, biodiesel fuel, or a Fischer-

Tropsch fuel, and from 1 percent to 6 percent by weight of the lubricant of any
one of claims 1 to 5.

14. The fuel composition of claim 13 wherein the amount of the
15 [ubricant is 2 percent to 4 percent by weight of the fuel composition.

15. The fuel composition of claim 13 or claim 14 wherein the liquid fuel
is jet fuel.
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