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Two- Cycl e Ester Based Synthetic Luﬁ.q,s

(PT-1 042) 5 Thi s i nvent %’_:rkpéf gtBEENt o a lubricant conposition
useful as a two-cycle oil. rcularly the invention rel ates

LS anior o Vavantse orent oo ’mﬂﬂlﬁﬂmﬂlﬂs e C?&Lal;%)% EREes,

such as notorcycl e engi nes, noped engi nes, snownobile engi nes, |awn
nower engines and the |ike. Two- stroke cycle gasol i ne engi nes now
range fromsmall, |ess thhwoSByale ased 54 efieel icating Offer f or mance
engi nes of 200 to 500 cc. The developnent of such hi gh per f or mance
engi nes has created the need for new two-cycle oil standards and

test procedures. The present conposition exhibits inproved detergency 15
and reduced exhaust port bl ocking characteristics.

This invention relates to a lubricant composition useful as a two-
cycle oil. More particularly the invention relates to two-cycle synthetic oil
which complies with certain test standards for land equipment, gasoline

10 fueled, two-cycle engines, such as motorcycle engines, moped engines,
snowmobile engines, lawn mower engines and the like. Two-stroke-cycle
gasoline engines now range from small, less than 50 cc engines, to higher
performance engines of 200 to 500 cc. The development of such high
performance engines has created the need for new two-cycle oil standards

15 and test procedures. The present composition exhibits improved
detergency and reduced exhaust port blocking characteristics.

Two-cycle engines are lubricated by mixing the fuel and lubricant
and allowing the mixed composition to pass through the engine. Various
20 types of two-cycle oils, compatible with fuel, have been described in the art.
Typically, such oils contain a variety of additive components in order for the
oil to pass industry standard tests to permit use in two-cycle engines.

US-A-4,994,196 (1991) discloses two-cycle engine oils comprising
25 alpha olefin dicarboxylic ester copolymers in combination with esters of
pentaerythritol and calcium phenate.

US-A-5,378,249 (1995) discloses biodegradable two-cycle engine oil

compositions which comprise 20-80% of a heavy ester having a viscosity of

30 at least 7 cSt at 100° in combination with 10-85 weight percent of a light
ester oil having a viscosity less than 6.0 cSt at 100°.

. The present invention is based on the discovery that the use of a

blend of ester basestock oils in two-cycle oil formulations provides

35 lubricants which exhibit improvements, as measured by two-cycle engine
tests, most notably in exhaust port blocking reduction and detergency.
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conposi tions which conprise 20-80% of a heavy ester having a viscosity of
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EP-A-0 572 273 &ﬁﬁéﬁﬁ&?c&d’l@@iuﬁ%ﬂ”g oi | conpositions for two-stroke

engi nes risin 0% of a polyol ester, 30 to 70% of a
diester and 1 to 5% of a pol ybut ene of nol ecul ar wei ght 500 to 2500 .
~and/or 1 tos%of a 35a) padspoes by weittost fisst syntheti® leetitIbiises®icl il 5, 000
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mixture of Cg branched and Cg-C4g linear
monocarboxylic acids, the oil having a viscosity of about
6 to 8 ¢St at 100°C;

10
b) 18-30% by weight of a second synthetic ester base stock
oil being an oxo alcohol ester of a dicarboxylic acid, the
oil having a viscosity of 3 to 10 ¢St at 100°C;

15 c) 30 to 40% by weight of a polybutene polymer being a
polybutene, polyisobutylene or a mixture of polybutenes
and polyisobutylenes having a number average
molecular weight of about 300 to 1500;

20 d) 15 to 35% by weight of a normally liquid solvent having a
boiling point of up to 300°C; and

e} 0-5% by weight of lubricating oil additives other than a
polybutene.
25
This invention also comprises the use of the feregoing oil in a two-
cycle engine.

The first synthetic ester base oil is known in the art and is the ester

30 of technical grade pentaerythritol with a mixture of (a) Cg branched
monocarboxylic acids and (b) linear mixed Cg and C4p monocarboxylic
acids. Technical grade pentaerythritol contains about 86-90% by weight
monopentaerythritol, 7-12% dipentaerythritol and 1-2% tripentaerythritol.

The acids comprise about 45-55 mol% of branched Cg acids, preferably 45

35 mol%, and 55-45 mol% of a mixture of linear Cg and Cqg acids, preferably
55 mol%. This acid mixture of linear octanoic and decanoic acids
comprises about 48-58 mol% of Cg and 36-42 mol% of C4q, and very minor
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amounts of nCg and nCq2 acids, e.g. 3-5 mol% nCg and 0.5-1 moi% nCq2
acid are typicaily present. The preferred ester oil has a viscosity of about
6.8 ¢St at 100°C and the preferred amount is 15% by weight.

The second synthetic ester component is a basestock oil comprising
an oxo alcohol ester of a polybarboxylic acid. Suitable oxo alcohols
comprise those having about 8 to 20 carbon atoms, preferably those having
about 10 to 15 carbon atoms, particularly oxo tridecyl alcchol. Such oxo
alcohols are prepared by the process well known in the art which involves
the catalytic reaction of olefins with carbon monoxide and hydrogen at
elevated temperatures of about 300 to 400°F and pressures of about 2500
to 4000 psig to form particularly in the presence of cobalt catalyst
aldehydes having more than 1 carbon atom than the olefin feedstock, the
aldehyde then being hydrogenated to the corresponding alcohol.
Hiustrative Examples of suitable dibasic acids which may be employed to
synthesize the oxo diester fiuid used in the present invention are oxalic
acid, malonic acid, succinic acid, glutaric acid, adipic acid, pomelic acid,
suberic acid, azelaic acid and the like, generally this being about 2 to 10
carbon atoms. Particularly preferred are adipic acid and alkyl adipic acids
such as methyladipic acid and diethyladipic acid. Such oxo esters
synthetic base oils will have a viscosity in the range of 3 to 10 cSt at 100°
for use in the present invention and they are preferably used in an amount
of about 19 to 25%. Particularly preferred is a material sold by Exxon
Chemical Company as "Vistone A-30", an oxo tridecyl alcohol adipate
having a viscosity of 5.3 cSt at 100°C used in an amount of 20.48%.

The polybutene polymer used in this invention is typically a mixture
of polybutenes, a mixture of poly-n-butenes and polyisobutylene which
normally results from the polymerization of C4 olefins and generally will
have a number average molecular weight of about 300 to 1500 with a
polyisobutylene or polybutene having a number average molecular weight
of about 400 to 1300 being particularly preferred, most preferable is a
mixture of polybutene and polyisobutylene having a number average
molecular weight of about 950. Number average molecular weight (Mn) is
measured by gel permeation chromatography. Polymers composed of
100% polyisobutylene or 100% poly-n-butene are also within the scope of
this invention and within the meaning of the term “a polybutene polymer".
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- 2- Accordingly, there has been di scovered a two-cycle

| ubricating oil conposition corrprr si ng: a) 10-20%
by weight of a first synthetic estery EIDG:-%S@EIEN

bei ng an ester of pentaerythritol (technRr—:alAC@Dade) with a

m xture of C(ferr] branched and err i near
nonocar boxyl | woeszndssd t he oi |l havi ng ﬁ“‘ \m PCT/EP96/05115
6 to 8 nmferr] (cSt)at 100[err]C 18- 30% by wei ght

of a second synthetic ester base stock oi | being an
oxo al cohol esteof a dicarboxylic acid, tRd - oi
having a viscosity of 3 to 10 nmmferr](cSt)at 100[err]C; 15

c) 30 to 40% by wei ght of a pol ybutene pol yner being a

pol ybutene, polyi sobyf yi&iBRedr pdlybltshe! goltheP® YOHERTRS of polybutenes and
polyisobutylene prepared from a C4 olefin refinery stream containing about
6 wt.% 16 50 wt.% isobutylene with the balance a mixture of butene {cis-
5 and trans-) isobutylene and less than 1 wt%. butadiene. Particularly,
preferred is a polymer prepared from a C4 stream composed of 6-45 wt.%
isobutylene, 25-35 wt.% saturated butenes and 15-50 wt.% 1- and 2-
butenes. The polymer is prepared by Lewis acid catalysis. Preferably, the
oils of this invention contain about 35 wt.% polybutene.
10
The solvents useful in the present invention may generally® be
characterized as being normally liquid petroleum or synthetic hydrocarbon
solvents having a boiling point not higher than about 300°C at atmosphere
pressure. The preferred amount is about 25% by weight. Such a solvent
15 must also have a flash point in the range of about 60-120°C such that the
flash point of the two-cycle oil of this invention is greater than 70°C.
Typical examples include kerosene, hydrotreated kerosene, middle
distillate fuels, isoparaffinic and naphthenic aliphatic hydrocarbon soivents,
dimers, and higher oligomers of propylene butene and similar olefins as
20  well as paraffinic and aromatic hydrocarbon solvents and mixtures thereof.
Such solvents may contain functional groups other than carbon and
hydrogen provided such groups do not adversely affect performance of the
two-cycle oil. Preferred is a naphthenic type hydrocarbon solvent having a
boiling point range of about 91.1°C-113.9°C (196°-237°F) soid as "Exxsol
25 D80" by Exxon Chemical Company.

The invention further comprises the presence of up to 5% by weight
of one or more special purpose conventional lubricating oil additives, and
these may be any additive normally included in lubricating oils for a

30 particular purpose. -

Additional conventional additives for lubricating oils which
may be present in the composition of this invention include viscosity
modifiers, corrosion inhibitors, oxidation inhibitors, friction modifiers,

35 dispersants, antifoaming agents, antiwear agents, pour point depressants,

detergents, rust inhibitors and the like. _
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| ubri cating oi WO PiS#ves ot her than a ol ybut ene.

25 This invention al so conprises the use of the foreg0| ng oil
in a two- cycl e engi ne. -SI'he first synthetic ester base
oil is known in the art and is t he ester of technical grade

t thritol ith
heids and (b) Iinear Sofipie, fikc %2% d*ﬁéﬁ%@%ﬁs will GRBRAHAE ! ©
Techni cal grade pf@rqr&eaVﬁasa mﬂ'e%ﬂﬁft‘e(?'ﬁ tsget fiom BhoutelQy ‘90 o 1 ,000,000 as

nonopent aer yt hri gelermieti2Ip gélpRnnestion throtmaktograghyl.- 2% tri pentaerythritol .
The acids conprise 45-55 no %of branched Cerr] acids, preferably 45 35
mol % and 5545 nmol % of a mi xture of |inear C[_errg and C[err] aci ds,
preferably 5 55 nol % Comesionadnbibitpsst uare olllusfratedr byct phesphosktfurizashnoi c

acids CoNpr hi@ocdbons it eoprodliets! dbtained I Asacling ¥ phodghRsstifurizetnd
very mmnor hydrocarbon with an alkaline earth metal oxide or hydroxide. "Cobratech
356", which is benzotrizole in propylene glycol, is preferred for use in this
invention in an amount of about 0.03 wt.%.
10
Oxidation inhibitors are antioxidants exemplified by alkaline
earth metal salts of alkylphenol thioesters having preferably C5-C4o alkyl
side chain such as caicium nonylphenol sulfide, barium t-octylphenol
suffide, dioctylphenylamine as well as sulfurized or phospho sulfurized
15 hydrocarbons. Also included are oil soluble antioxidant copper compounds
such as copper salts of Cqg to C4g oil soluble fatty acids.

Friction madifiers include fatty acid esters and amides, glycerol
esters of dimerized fatty acids and succinate esters or metal salts thereof.
20
Dispersants are well known in the lubricating oil field and
include high molecular weight alkyl succinimides being the reaction
products of oil soluble polyisobutylene succinic anhydride with ethylene
amines such as tetraethylene pentamine and borated salts thereof.
25 Preferred for use in this invention is 2.41% of a dispersant comprising a
borated Mn 950 polyisobuteny! succinimide.

Pour point depressants also known as lube oil flow improvers

can lower the temperature at which the fluid will flow and typical of these

30 additives are Cg-Cq1g dialkyl fumarate vinyl acetate copolymers,
polymethacrylates and wax naphthalene.

Foam control can also be provided by an anti-foamant of the
polysiloxane type such as silicone oil and polydimethyl siloxane.
35
Anti-wear agents reduce wear of metal parts and repfesentative
materials are zinc dialkyldithiophosphate and zinc diary! diphosphate.
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- 3- ampun nd nCferr] acids, e.g. 3-5 mol % nCerr] and
0.5-1 mol % n Eheemasﬁgl Jc‘edatypl cally present The preferred ester oil

has a.viscosit _ “m ‘ nn{eTIrll]SS(l-tESTl'}ws BEE® err] C and the preferred
amount is 15% E’Pié\Gﬁ@cond synt hetic ester conponent

I s a basestock oil conprising ester of a ycar boxylic
acid. Suit aborasB4al cohol s “lmam Hmmge havi ng 8 tl’mg@"%&ﬂlén
atons, preferably those having rbon atons, particularly oxo
trldecyl al cohol . Such oxo al cohol s_@re prepared by the process wel |
known in the art which involves 10 the catalytlc reaction of olefins with

carbon nonoxi de and hydrogen at el evated tenperatures of 300 to
400[err] F and pressures of 172 to 276 bar (2500 to 4000 psig) to form

particularly in the pre&eagmefarmoheiél ra8t Hh‘ytﬁtors includd deyiekrsl bans Bg nore
than 1 carbon at#)rpmt: g&dé h%lk%'lpﬁénglsf egﬂﬁ}rﬁ% kyﬁ;henols alkyl salicylates,
naphthenates and other oil soluble mono and dicarboxylic acid. Neutral or
5  highly basic metal salts such as highly basic alkaline earth metal sulfonates
(especially calcium and magnesium salts) are frequently used as such
detergents. Also useful is nonylphenol sulfide. Similar materials made by
reacting an alkylphenol with commercial sulfur dichlorides. Suitable
alkylphenol sulfides can also be prepared by reacting alkylphenols with
10 elemental sulfur. Preferred for use in this invention is 1.5% by weight
nonylphenol suffide.

Also suitable as detergents are neutral and basic salts of phenols,
generally known as phenates, wherein the phenol is generally an alkyl
15 substituted phenolic group, where the substituent is an aliphatic
hydrocarbon group having about 4 to 400 carbon atoms. Preferred for use
in the invention is 0.58% by weight calcium phenate.

Also suitable are oil soluble copper carboxylates which may be

20 present in amounts of 0.2 to 2% by weight and are used as antioxidants or

to improve engine performance, examples being copper oleate or copper
naphthenate in amounts of 0.5 to 1.5% by weight.

The lubricating cil compositions of the present invention will mix

25 freely with the fuels used in such two-cycle engines. Admixtures of such
lubricating oils with fuels comprise a further embodiment of this invention.

The fuels useful in two-cycle engines are weil known to those skilled in the

art and usually contain a major portion of a normally liquid fuel such as a
hydrocarbonaceous petroleum distillate fuel, e.g., motor gasoline is defined

30 by ASTM specification D-439-73. Such fuels can also contain non-
hydrocarbonaceous materials such as alcohols, ethers, organo nitro
compounds and the like, e.g., methanol, ethanol, diethyl ether, methylethyl
ether, nitro methane and such fuels are within the scope of this invention as

are liquid fuels derived from vegetable and mineral sources such as corn,

35 alpha shale and coal. Examples of such fuel mixtures are combinations of
gasoline and ethanol, diesel fuel and ether, gasoline and nitro methane,

etc. Particularly preferred is gasoline, that is, 2 mixture of hydrocarbons



al dehyde then being hydrogenated to the cor g al cohol. 15
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adi pic acids 20 such as nethyl adi pic acid and di et hyl adi pi ¢ aci d. Such 0X0
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normal |y resujt safnountst bfeahmﬂt;ﬂ@dm%@tpms by M@[ghtﬂf fmlenerrfbpancbygaaighhbf y
wi Il 30 have a &ﬁr;ﬁa éﬁ’éut‘ﬁ@'— 9&% 69%& t%’f’ﬂﬂal‘ﬁe‘ih

pol yi sobut yl ene or utene | ar "wei

o 200 to 1300 béYrth'Q&‘r?f i z§UF§> iRurasoed HiRik usg ot B eef%ﬁv e angines are

m xture of pol ybtirthee eabbdiroénts obthis inventiomavi ng a nunber aver age

nmol ecul ar wei ght of about 950. Nunber average nol ecul ar weight (W) is 35

measur ed by permeati gn chromat ogr .. . Pol rs_conposed of . .100%

pol yi sobut yl g?ne or 10098 ﬂBY‘%FtW“Hﬁtf\é'ﬁL@ P‘és‘t%ﬁtg‘g bgﬁqgﬁifﬂﬁ?%gs?@ﬁéplﬁ? which
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comparison and is not part of this invention. All percentages are by weight.

15 Example 1

An oil of the invention was prepared from the following:
(Trademarked components (a), (b), (¢} and (h) are identified in the
specification), and "TPE ester" is the preferred ester of technical grade

20 pentaerythritol with a mixture of 45 mol% linear Cg acid and 55 mol% of a
mixture of n-octanoic and n-decanoic acid having a viscosity of 6.8 cSt at
100°C as disclosed in the specification:

Component - Qil1
25

(a) TPE Ester 15.00%

(b) "Vistone A-30" 20.48%

(c) "Exxsol D-80" 25.00%

{d) Polyisobutylene Mn 950 35.00%
30 {(e) Borated Mn 850 polyisobutenyl

succinimide dispersant 2.41%

(f) Calcium Phenate 0.58%

(@) Nonylphenol sulfide 1.50%

(h)  "Cobratech 35G" 0.03%
35 100%
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-4- A preferred pol ybutene polymer is a mxture of

pol ybut enes and pol yi sobutyl ene prepared froma C4 olefin refinery

st ream cont ai ni ng about 6 WM. % t'g""; %.I tylene with the bal ance
a mxture of butene (cis- 5 and trans- @ and less than 1 w %
but adi ene. Particularly, preferred is a polyner prepared froma 4

st ream conpos® 1985445 W . % i soﬁ le! ﬂ" mmf Wt . % saPOI/BPS®SHEL enes
and 15-50 wt. % 1- and 2- butenes.;m m u s prepared by Lew s
acid catalysis. Preferably, the oils_gf this invention contain 35 wt.%
pol ybut ene. 10 The solvents usetrul in the present invention may
general ly be characterized as being normally |iquid petrol eum or

synt heti ¢ hydrocar bo his oil was evaluated in accordance with the JASO M345 test
procedures JASO M340, M341, M342 and M343. This is an engine test
established by society of Automotive Engineers of Japan (JSAE) for two-
cycle gasoline engine oils. As of July 1, 1994, oils used in two-cycle
5 engines are being fabeled in accordance with the JASO-M345 standards as
announced by the Japan Automobile Standards Organization (JASO).
JASO published the JASO M345 standards in April, 1994. "EGD
Detergency” is a reference to a further modification of the normal JASO
M341 detergency test (1 hour) procedure in which the test is run for 3
10 hours. This is a more stringent standard expected to be adopted by 1SO
(the International Organization for Standardization) as published- by
Committee Draft of January 5, 1995 of the Technical Committee 28. “FC" is

the highest performance standard for the JASO M345 standards.

15 Example 2 (Comparative Example)

Qil 2 was the same as Oil 1 of the invention except that "Ketjeniube
135" a synthetic ester being a butanol ester of an alpha-olefin maleic acid
copolymer used which had a Mn of 1800 and a viscosity of 35 ¢St at 100°C

20 in place of the TPE Esler. '

The engine test results for Oils 1 and 2 are in the Table below:

Engine Test Results - JASO M345 & ISO-EGD

25
JASO M345

Qil 1 2 Standard -FC | ISO-EGD

Minimum Minimum
EGD Detergency 145 122 — 125
JASO Detergency M341 123 111 95 -
JASO Lubricity M340 101 112 95 95
JASO Torque M340 899 99 98 98
JASO Blocking M343 153 93 g0 90
JASO Smoke M342 125 157 85 85

T




sol vents having a boiling point not higher than 300[err]C at atnosphere
pressure. The preferred anount is 25% by wei ght. Such a solvent 15 nust

al so have a flash point in the range of about 60-120[err]C such that the
flash point of the two-cycle oil of this invention is greater than

70[err] C Typi cal exanpl es include kerosene, hydrotreate I

m ddl e di WOPTMUS fuel s, isoparaffinic and napht henic al ?’Sﬁ&f?@g?%
hydr ocar bon sol vents, di mers, and hi gher oligonmers of propyl ene butene
and simlar olefins as 20 well as paraffingec and aromati ¢ hydrocar bon
solvents and m xtures thereof. ' Such sol vents may contain functional

roups other than car a . dr agen | de S. not
gdvefsely af f ect erf2$EAH§£“§ﬁnYﬁ§%"'s ‘fﬂﬁ%@%%ﬁ%qﬁﬁﬁﬁgbg%gggH@ggﬂggéﬁ
napht heni ¢ type iogmraeacﬂoand sxhaustporihipeking while achigvingrrpssingvalues dre ablf
about 91. 1 er r] ColndlasHerts df@hé LRGInStedts 2WHER Ebhparediadith aGothEX & Bhse®onDBO”

by Exxon Chem ca The invention further conprises

I any. n:
t he presence of ﬁﬁﬁgﬂﬁgﬁ%%fmh%ight of one or nore special purpose

conventional lubricating oil additives, and these may be any additive
normal ly included in lubricating oils for a 30 particul ar purpose.
Addi ti onal conventional additives for lubricating oils which may be

present in the conmposition of this invention include viscosity

nodi fiers, corrosion inhibitors, oxidation inhibitors, friction nodifiers,
35 dispersants, antifoam ng agents, antiwear agents, pour point
depressants,



detergents, rust inhibitors and the like. -

-5- Typical oil soluble viscosity m)dl f polynmers w ||
general ly have wei ght average nol e nma ‘%ﬂ from 10,000 to
1, 000, 000 as determ ned by gel per m“m r aphy. 5
Corrosion inhibitors are illustrated By Sphbsp osulfurlzed

hydr ocar bons ifh7iibgapr oduct s obt ai ned by reacting a o%‘ﬁT’Ftﬂ“l“i’éa
hydrocarbon with an al kaline earth netal oxide or hyd 5& B&ENCh

356", which is benzotrizole in propyl ene gla/col is prefe use in

this i nvention in an amount of 0.03 WY % i dati on
I nhibitors are anti oxidants exenplified by al kall ne mmusmm "Hl”m salts
of al kyl phenol thaestctdimeBasi ng preferably Cerr]-Cerr] alkyl

1. A two-cycle oil composition which comprises:

5 (a) 10-20% of a first synthetic ester base stock oil being an
ester of technical grade pentaerythritol with a mixture
of (a) branched Cg and (b) mixed linear Cg and C4g
monocarboxylic acids, the oil having a viscosity of 6 to
8 cSt at 100°C.,

10
() 18-30% of a second synthetic ester base stock oil
being an oxo alcohol ester of a dicarboxylic acid, the oil
having a viscosity of 3 to 10 ¢St at 100°C.,
15 (c) 30 to 40% of a polybutene having an Mn of 300-1500,
(d) 15 to 35% of a normally liquid solvent having a boiling
point up to 300°C,
20 (e) | 0 to 5% of other lubricating oil additives.

2. The compaosition of claim 1 wherein said (a) amount is 15%,
said {b) amount is 19-25%, said (c) amount is 35% and said (d) amount is
25%.

25
3. The composition of claims 1 or 2 wherein (b) is oxo tridecyl

adipate having a viscosity of about 5.3 ¢St at 100°C.

4. The composition of claims 1 or 2 wherein (c) polybutene has
30 an Mn of 950.

5. The composition of claims 1 or 2 wherein (d) is a naphthenic
solvent having a boiling point range of 91.1°C-113.9°C.

35 6. A fuel lubricant mixture for two-cycle engines which exhibits
improved detergency and reduced exhaust port biocking upon combustion
ST T
il B\e\’\ei\li(ﬁird



si de chain such as cal ci um nonyl phenol sul fide, bariumt-octyl phenol

sul fi de, dioctylphenylam ne as well as sulfurized—er—phospho sulfurized 15

hydr ocarbons. Al so included are oil solu Xi dant copper conpounds
such as copper salts of CJerr] to (err] IJT ﬂm “ﬂ BHy aci ds.
Friction nodifiers include fatty acid es glyc

esters of di merWVe&¥ Mty aci ds and succinate esters or met al qfc%ﬁrgsmsus

t hereof . 20 Di spersants are well known in the lubricating
oil field and i ncl ude hi gh nol ecul ar weyght al kyl succini m des being
the reaction products of oil soluble polyisobutylene succinic

anhydride with eth nes such as te et hyl ene pent amn and
borated salts the¥ 'GF COE!P”SPF gpéPrQer’@ REIS R wey t' HelParnl Bt Dy nveighbottie, of
a di spersant conpoil of ¢lgines 1 or 2. borated Mh 950 pol yi sobut enyl succi ni m de.
Pour point depressants al so known as |ube oil flow inprovers can | ower
the tenperature at which the fluid will flow and t%plcal of these 30

additives are d err] - d-err]Thegimixtyrg of¢laim Srwherein e apogtis 3Q-409 IPgRs af
pol ynmet hacr yl & esfuehpengart obgiht hal ene. Foam control can

al so be provided by an anti-foamant of the pol ysi | oxane type such as

silicone oil and pol ydi net h1yl si | oxane, . . )
: 8. he use of the oil of claim 1 in a two-cycle engine.

8. - The use of the fuel lubricant mixture of claim 8 in a two-cycle
10 engine.



35 ‘ . Antgawear agents reduce wear of net parts and
répresentative ne™erials are zinc 9ialky|dithioph phate and zinc
di.ar $6AG2Jhosphat e. -1 ' -6 -
Detergents and netal rust inhibitors include the netal salts of :
sul foni ¢ acids, alkylphenols, sulfurized al kyl phenol's, alkyl salicylates,

napht henat es and ot he|:r 0| soI | e,MONO .an j qarboxylic.acid. Neutral or 5
highly basic netal sa = MM kth metal

sul f onat es (especially cal ciumand nmagnesium salts) are frequently
used as such detergents. Also iPﬁfT%#és nonyl phenol sulfide. Simlar
mat eri al s made by reacting an y nol with commercial sulfur

di chl orides. Suitable al kyl phenol sul fides can al so be prepared by
reacti ng al kyl phenols with

This invention relates to a lubricant composition uséful as a two-cycle oil.
Mare particularly the invention relates to two-cycle synthetic oil which
complies with certain test standards for land equipment, gasoline fuelled,
two-cycle engines, such as motorbycle engines, moped engines, snowmobile
10 engines, lawn mower engines and the like. Two-stroke-cycle gasoline
engines now range from small, less than 50 cc engines, to higher _
performance engines of 200 to 500 cc. The development of such high .
performance engines has created the need for new two-cycle oil standards
and test procedures. The present composition exhibits improved detergency
15 and reduced exhaust port blocking characteristics.

-~ Two-cycle engines are lubricated by mixing the fuel and lubricant and
allowing the mixed composition to pass through the engine. Various types of
two-cycle oils, compatible with fuel, have been described in the art.

20 Typically, such oils contain a variety of additive components in order for the
oil to pass industry standard tests to permit use in to-cycle engines.

US-A-4,994,196 (1991) discloses two-cycle engine oils comprising alpha
olefin dicarboxylic ester copolymers in combination with esters of
25 pentaerythritol and calcium phenate.

US-A-5,378,249 (1995) discloses biodegradable two-cycle engine oil
compositions which comprise 20-80% of a heavy ester having a viscosity of
_ at least 7 cSt at 100° in combination with 10-85 weight percent of a nght
30 ester oil having a viscosity less than 6.0 cSt at 100°.

EP-A-0 572 273 discloses lubricating oil compositions for two-stroke engines
comprising 30 to 70% of a polyol ester, 30 to 70% of a diester and 1 to 5% of
a polybutene of molecular weight 500 to 2500 and/or 1 to 5% of a

35 polymethylmethacrylate of molecular weight 5,000 to 40,000 and 5 to 25% of
a dispersant. The compositions have good bio-degradability.

AMENDED SHEET
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10 elenental -sul fur. -.'ef erred for use in this inventgmn is 1.5% by wei ght’
nony, WPI sul fide. Al so_ si?i_t abl e as dete™jents are neutral
and basi ¢ salts of phenols, generally known as phenates, wherein the
phenol is generally an al kyl 15 substituted phenolic group, where the
substituent is an aliphatic hydr ocar bon group having 4 to 400 carbon
atons. Pr LK 6 b } %’ 04 i ght cal ci um
phenat e. eépA%jwssq%ﬁsc,&?ss%sgﬁ?t%ggréé%gre oﬁb '@f%ﬁ‘?@@%mﬁ car boxyl at es
whi ch may prlybutengsakigh are vapblave in, o sabstantiallydnee af-gutenssdingrdensed as
ant i oxi da ; 0 aigle, gﬁ%*g i ng copper

ol eate or %‘?p{é‘?"e low gﬁlggﬁﬁ]@iﬁg{@p%@%ﬁékgfﬁ%@bg éﬁfggﬁwel ght.

The | ubri csReaiic estere arpbet diseleseds the present invention will nix 25
freelygwith the fuels used in such two-cycle engines. Adnixtures of such

| ubricating oils with fuels conprise a further enbodinent of this

i nvent i on. The presgnt invantion s dagedian theodisgevery éhat thesuse of adilendabwn t o
those skildggy gﬁ?éél ck oils irﬁfv@o-%?@le‘b?ﬁf%hﬂnﬁléi%%ﬁirﬂvﬁe@hﬁfic%t\hﬁghOf. a
normal |y II%' uel 'such as a . % rocar borfaceous petroleumdistillate
fuel, e.g.ex trpyements, as magsuned bydworsycksenginepests, irsest rotably439- 73.
Such f uel §nemanstpor BidcKiny Péduction andmg{quéﬁépnaceous. materials such as
al cohol s, ethers, organo nitro conmpounds and the like, e.g., nethanol,
et hanol , diethyl ether, nethylethyl ether, nitro nethane and such
fuels are within the scope of this invention as '

e
]




are liqui-d fuels deri from vegetabl e and m ner al s!ces such as corn,
35 alpha shale and co®:. Exanples of such fuel m xtur are conbi nations
of gasol i ne and et hanol, diesel fuel and ether, gasoline and nitro

met hane, ' etc. Particularly preferred is gasoline, that is, a mxture
of hydrocarbons ' ' -7-

havi ng an ASTM boiling point of 60[err]Z-at the 10%distillation point to
205[err] C at the 90% distillation point. _ The lubricants of this
i nvention are used in adm xture with fuels in 5 amunts of 20 to 250 parts
by wei ght of fuel per 1 part by weight of | ubricating oil, nore
typically 30-1 ORcgerdirsglpytheee ghds bbehudiscpesreti patwo-cycle hybrigsitigigt odf oi | .
Such adm xt ures aFd their.use in two-cycle engines are further

embodi ment LOTRPRHIRNGRNBISITH.

5 a) 10-20% by weight of a first synthetic ester basestock oil
being an ester of pentaerythrito! (technical grade) with a
mixture of Cg branched and Cg-Cqg linear
m‘g‘ ocarboxylic acids, the oil having a viscosity of ebeut
6 to l@St)at 100°C; ;

10 | g i .
b) 18-30% by weight of a second synthetic ester base stock '
oil being an oxo alcohol eﬂs‘}'t\absof a dicarboxylic acid, the -

oil having a viscosity of 3 to 1(1@892'( 100°C;

15 c) 30 to 40% by weight of a polybutene polymer being a
polybutene, polyisobutylene or a mixture of polybutenes
and polyisobutylehes having a number average
molecular weight of &beu#300 to 1500;

20 d) 15 to 35% by weight of a normally liquid solvent having a
boiling point of up to 300°C; and & €lagn oy of
©o° Yo 120°%C, and -

e) 0-5% by weight of lubricating oil additives other than a
. polybutene.
25
This invention also comprises the use of the foregoing oil in a two-
cycle engine. '

The first synthetic ester base oil is known in the art and is the ester

30 of technical grade pentaerythritol with a mixture of (a) Cg branched
monocarboxylic acids and (b) linear mixed Cg' and Cqg monocarboxylic

acids. Technical grade pentaerythritol contains wbewt 86-90% by weight
monopentaerythritol, 7-12% dipentaerythritol and 1-2% tripeh'téeryth'rito!.

. The acids comprise pbeut 45-55 mol% of branched Cg'acids, preferably 45
35 mol%, and 5545 mol% of a mixture of linear Cg and C1q acids, preferably

55 mol%. This acid mixture of linear octanoic and decanoic acids

comprises aboul{48-58 mol% of Cg and 36-42 mol% of C4 g, and very minor



10 . + The inventi is further iliustrated by th ol I owi ng exanpl es,

wWhi ch, are not to ¥ considered as |imtative of i scope. Exanple 2
is for - conparison and is not part of this invention. Al percentages
are by weight. 15 ' Exanple 1

An oil of the invention was prepared fromthe foll ow ng: (Tradenar ked
conponents (a), (b), (c) and (h) are idegtified in the speci fication),

and "TPE ester"” is the preferred ester of technical grade 20
pentaerythritol with a m xture of 45 nol %I near err]. acid and 55 nol % of

i xt @MOWTs ©f siGa AN Ganz A%tk @80P® BelE Hesdhd &S] RY% Pl1af 6. 8

a
mierr] cSt agld are tydieQie préderts The profeted dstbheilsnac bf viseddignof ebeut
Conponent TPE Ester

SEsat 190 ferred id 188y weight.d)
15. 00% @IESYat1 9P fi@nR thg-preferred amountis 15% by waightgo, (¢)
"Exxsol D- 80" 25. 00% (d) Pol yi sobut yl ene Mh

sucei i f e s pd ot synfiE g Cortpbolt ¥ 2GREbER ol cprerising
0. 58% an oxo alcohol ester of a polycarboxylic acid. Suitable oxo alcohols
comprise those having ebeut 8 to 20 carbon atoms, preferably those having
\abeut 10 to 15 carbon atoms, particularly 0X0 tridecyl alcohol. Such oxo
alcohols are prepared by the process well known in the art which involves
10 the catalytic reaction of olefins with carbon monoxide and hydrogen at
: 12 o 2bbar «f
elevated temperatures ofvabeut 300 to 400°F and pressures of i 2500
to 4000 psig) to form particularly in the presence of cobalt catalyst -
aldehydes having more than 1 carbon atom than the olefin feedstock, the
aldehyde then being hydrogenated to the corresponding alcohol.
15 llustrative Examples of suitable dibasic acids which may be employed to
synthesize the oxo diester fluid used in the present invention are oxalic
acid, malonic acid, succinic acid, glutaric acid, adipic acid, pomelic acid,
suberic acid, azelaic acid and the like, generally this being ebeut 2 to 10
carbon atoms. Particularly preferred are adipic acid and alkyl adipic acids
20 such as methyladipic acid and diethyladipic acid.m ,ﬁ‘i% oxo esters
synthetic base oils will have a viscosity in the range of 3 to 10KcSt)at 100°
for use in the present invention and they are preferably used in an amount
of about 19 to 25%. Particularly preferred is a material sold by Exxon
Chemical Company o238, “Vistone A-30", an oxo tridecyl alcohol adipate
25 having a viscosity of 5.3E:$Sf)at 100°C used in an amount of 20.48%.

The polybutene polymer used in this invention is typically a mixture
of polybutenes, a mixture of poly-n-butenes and polyisobutylene which
normally results from the polymerization of C4 olefins and generally will

30 have a number average molecular weight of ebewt 300 to 1500 with a
polyisobutylene or polybutene having a number average molecular weight
of gbout 400 to 1300 being particularly preferred, most preferable is a
mixture of polybutene and polyisobutylene having a number average
molecular weight of about 950. Number average'molecdlar weight (Mn) is

35 measured by gel permeation chromatography. - Polymers composed of
100% polyisobutylene or 100% poly-n-butene are also within the scope of
this invention and within the meaning of the term “a polybutene polymer".



(g) . Nonyl phenol sul 'ie 1. 50% (h) bratech 35G'

0. 03% 35 -' 0%

-8 - This oil was evaluated in accordance with the JASO M345 .
t &st procedures JASO M340, M341, M42 and ‘MB43. This is an engine test

est abl i shed by society of Autonotive Engi neers of Japan (JSAE) for two-

- cycle gasoline engine oils. As of July . 14-1994, oils used in two-cycle

5

engi nes are being | abeled in accordance with the JASO M345 standards as
announced by the Japan Autonobile Standards O gani zation (JASO) .
publ i shed the JASO M345 standards in April, 1994. "EG Det ergency" is

a reference to aaf féﬂ&fed%l)fbtﬂéheq:ﬁb!?hérht@ QOmf‘mbre]/%Cbolybutév&%land

detergency t
Thi P9

hour s.
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6 wt.% to 50 wt.% isobutylene with the balance a mixture of butene (cis-
and trans-) isobutylene and less than 1 wt%. butadiene. Particularly,
preferred is a polymer prepared from a C4 stream composed of 6-45 wt.%
isobutylene, 25-35 wt.% saturated butenes and 15-50 wt.% 1- and 2-
butenes. The polymer is prepared by Lewis acid catalysus Preferably, the
oils of this invention contain@bewt 35 wt.% polybutene.

The solvents useful in the present invention may generally” be

JASO

g'sgw B nrRnBted o, rlc s w1t bndry Rrdsln SR BlhothaT,

characterized as being normally liquid petroleum or synthetic hydrocarbon

solvents having a boiling point not higher than ebeut 300°C at atmosphere
pressure. The preferred amount is ebes 25% by weight. Such a solvent
must also have a flash point in the range of about 60-120°C such that the

~ flash point of the two-cycie oil of this invention is greater than 70°C.

Typical examples include kerosene, hydrotreated kerosene, middle
distillate fuels, isoparaffinic and naphthenic aliphatic hydrocarbon solvents,
dimers, and higher oligomers of propylene butene and similar olefins as
well as paraffinic and aromatic hydrocarbon solvents and mixtures thereof.
Such solvents may contain functional groups other than carbon and
hydrogen provided such groups do not adversely affect performance of the
two-cycle oil. Preferred is a naphthenic type hydrocarbon solvent having a
boiling point range of about 91.1°C-113.9°C (196°-237°F) sold as "Exxsol
D80" by Exxon Chemical Company.

The invention further comprises the presence of up to 5% by weight
of one or more special purpose conventional lubricating oil additives, and
these may be any additive normally lncluded in lubricating oils for a
partlcular purpose.

~ Additional conventional additives for lubricating oils which
may be present in the composition of this invention include viscosity
modifiers, corrosi'on inhibitors, oxidation inhibitors,' friction modifiers,
dispersants, antifoaming agents, antiwear agents, pour point depressants,
detergents, rust inhibitors and the like.

AV!E‘%T.‘”’ SHEET

IPEA/EP -



(the.lnternational

QI zation for Standardi zation) publ [ shed by
Conmi,ttee Draft of Ja ry 5, 1995 of the Techni cal ttee 28. "FC' is
‘the highest performance standard for the JASO M345 st andards. 15
Exanpl e 2 (Conparative Exanpl e) - Ol 2 was the sane as Ol 1 of
the invention except that "Ketjenl ube 135" a synthetic ester being a
but anol ester of an al pha-olefin nal ei.g5acid copol ynmer used whi ch had
a M of 1800 and a viscosity of 35 nmmferr] cSt)at 100[err]C 20 " in place of

the TPE Ester. The_engine test results for Gls 1 and 2 are in
the Tabl e bel owTypical oil soluble viscosity prgdifidng 2alymessivill genpratly iame ¢

| SO EGD 25yeight average molecular welghts of from ebeut 19,6160 NB4$,000,000 as

o 1 andard -FC | SO EQD
M ni rum  detergpinedhby gel Per@seﬁeet g@maggraphy. 145 122 -
125 JASO Det ergency M341l 123 111 95 -

5 Corrosion inhibitors are illustrated by phosphosulfurized

hydrocarbons and the products obtained by reacting a phosphosulfurized
hydrocarbon with an alkaline earth metal oxide or hydroxide. "“Cobratech
356", which is benzotrizole in propylene glycol is preferred for use in thls
invention in an amount of &bew#0.03 wt.%.

10 . :

Oxidation inhibitors are antioxidants exemplified by alkatine

earth metal salts of alkylphenol thioesters having preferably C5-C12 alkyl
side chain such as calcium nonylpheno! sulfide, barium t-octylphenol
sulfide, dioctylphenylamine as well as sulfurized or phospho sulfurized

15 hydrocarbons. Also included are oil soluble antioxidant copper compounds -
such as copper salts of C10 to C1g oil soluble fatty acids.

Friction modifiers include fatty acid esters and amides, glycerol
esters of dimerized fatty acids and succinate esters or metal salts thereof.
20
Dispersants are well known in the lubricating oil field and
include high molecular weight alkyl succinimides being the reaction
products of oil soluble 'polyisobutylene succinic anhydride with ethylene
amines such as tetraethylene pentamine and borated salts thereof.
25  Preferred for use in this invention is 2.41% of a diepersant comprising a
borated Mn 950 polyisobutenyl succinimide.

Pour point depre_ssants also known as lube oil flow improvers

can lower the temperature at which the fluid will flow and typical of these

30 additives are Cg-Cig dialkyl fumarate vinyl acetate copolymers,
polymethacrylates and wax naphthalene.

Foam control can also be provided by an antl-foamant of the
. polysuloxane type such as silicone oil and polyd:methyl siloxane.
35 - . :
Anti-wear agents reduce wear of metal parts”and representative
materials are zinc dialkyldithiophosphate and zinc diary! diphosphate.

- - - AMENDED GHEZT
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Detergents and metal rust inhibitors include the metal salts of
sulfonic acids, alkylphenols, sulfurized alkylphenols, alkyl salicylates,
naphthenates and other oil soluble mono and dicarboxylic acid. Neutral or
highly basic metal salts such as highly basic alkaline earth metal sulfonates
(especially calcium and magnesium salts) are frequently used as such
detergents. Also useful is nonyiphenol sulfide. Similar materials made by
reacting an alkylphenol with commercial sulfur dichlorides. Suitable
alkylphenol sulfides can also be prepared by reacting alkylphenols with
elemental sulfur. Preferred for use in this invention is 1.5% by weight
nonylphenol sulfide. b

Also suitable as detergents are neutral and basic salts of phenols,
generally known as phenates, wherein the phenol is generally an alkyl

substituted phenolic group, where the substituent is an aliphatic'

hydrocarbon group having ebes 4 to 400 carbon atoms. Preferred for use
in the invention is 0.58% by weight calcium phenate.

Also suitable are oil soluble copper carboxylates which may be
present in amounts of 0.2 to 2% by weight and are used as antioxidants or
to improve engine performance, examples being copper oleate or copper
naphthenate in amounts of 0.5 to 1.5% by weight.

The lubricating oil compositions of the present invention will mix
freely with the fuels used in such two-cycle engines. Admixtures of such
lubricating oils with fuels comprise a further embodiment of this invention.
The fuels useful in two-cycle engines are well known to those skilled in the
art and usually contain a major portion of a normally liquid fuel such as a
hydrocarbonaceous petroleum distillate fuel, e.g., motor gasoline is defined
by ASTM specification D-439-73. Such fuels can also contain non-
hydrocarbonaceous materials such as alcohols, ethers, organo nitro
compounds and the like, e.g., methanol, ethanol, diethyl ether, methylethyl
ether, nitro methane and such fuels are within the scope of this invention as
are liquid fuels derived from vegetable and mineral sources such as corn,
alpha shale and coal. Examples of such fuel mixtures are combinations of
gasoline and ethanol, diesel fuel and ether, gasoline and nitro methane,
etc. Particularly preferred is gasoline, that is, a mixture of hydrocarbons

M340 . 98 98 JA Blockln MB43

"153 93 90 JASO Snoke M342 125 157
85 - 85 _ WO 97/ 19154

PCT/ EP96/ 05115 - 9- Gl 1 of
the invention shows markedly superior rgsults in terms of det ergency and

exhaust port bl ocking while achieving passing values in all ot her aspects
of the engine tests, when. conpared with another oil based on ester

bl ends, O 1 2.
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polybutene havi ng an of 300- 1500,

"~ The lubricants of this invention are used in admlxture with fuels in
amounts of lebeut 20 to 250 parts by weight of fuel per 1 part by weight of
lubricating oil, more typically @beut 30-100 parts by weight of fuel per 1 part
by weight of oil. Such admixtures and their use in two-cycle engines are
further embodiments of this invention. |

The invention is further illustrated by the following examples, which
are not to be considered as limitative of its scope. Example 2 is“for
comparison and is not part of this invention. All percentages are by weight.

Example 1

An oil of the invention was prepared from the following:
(Trademarked components (a), (b), (c) and (h) are identified in the
specification), and "TPE ester" is the preferred ester of technical grade
pentaerythritol with a mixture of 45 mol% linear Cg acid and 55 m% of a
mixture of n-octanoic and n-decanoic acid having a viscosity of 6. 8}©St)at
100°C as disclosed in the specification:

Component _ ' - 0il1
(a) TPE Ester 15.00%
(b)  “Vistone A-30" 20.48%
(c) "Exxsol D-80" 25.00%
(d)  Polyisobutylene Mn 950 ' 35.00%
(¢) Borated Mn 950 polyisobutenyl
succinimide dispersant 2.41%
()  Calcium Phenate 0.58% -
(g)  Nonylphenol sulfide ' 1.50%
(h)  "Cobratech 35G" 0.03%
100%
AMENDED SHEET

IPEA/EP

-10- . » \Vhat is clgaged is: 1. At ycIeoiI
conposition which co ses: 5 . (a) 1 0% of a first
‘synthetic ester base stock oil being an ' . - ester of

t échni cal grade pentaerythritol with a mxture _ ' of
(a) branched C8 and (b) nixed l|inear Clerr] and Cferr]

monocar boxylic acids, the oil having a ¥iscosity of 6 to

merr]/s (cSt)at 100[err]C., 10 (b) 18-30% of a second
synthetic ester base stock oil ' bei ng an oxo al cohol
ester of ah#ving BoABTM heiliag rajet of $0°C at the 10% distillation paint JeXZ a

vi scosi ty ofoccl ot (R SpkUsiaichdial 100Ler1C. 15 (c) 30



(a) - 15 t,0, 35% of aCQr mal | y liquid sol vent having a.oi i ng
-point up to 300[err] and having a flash point of

60ferr] tp 120[err]C, and 20 : C (e) 0 to 5% of other ,

| ubricating oil additives. 2. The conposition of claim1l.
wherein said (a) amount is 15% ~said (b) amount is 19-25% said (c)
amount is 35% and said (d) anobunt is -8-25% 25 - 3. The '
conposition of clains 1 or 2 wherein (b) is oxo tridecyl adi pat e
havi ng a vi scosi ty. of .5.3 rr .(cSt £ 100Q[.err]C. : 4.
The conposition ﬁ#"sclogi H@szg%?elufl%ﬁiérge??lgo(g?n%eolv%)ﬁhttbﬁe‘]ﬁ§9 3'\534gntel§f1 of
950. - procedufes JABQR: M34P,oki3dioM342 andi M843. ofhiz shaneéngife)teist a

NP hent € osigbyiby By sBKly B ARGHBIAS Bitiilert 105a5in (JSAE) for twe:
two- cycl e eeMfi@cgasmlineheaginienils. As of ghbved! 984, ediife MSRdain tvedkMsiel
exhaust spor gndih@s r8 HeiRg TasI8d S bt&drdance with the JASO-M345 standards as
announced by the Japan Automobile Standards Organization (JASO).
JASO published the JASO M345 standards in April, 1994. "EGD
Detergency" is a reference to a further modification of the normal JASO
M341 detergency test (1 hour) procedure in which the test is run for 3
10 hours. This is a more stringent standard expected to be adopted py 1ISO :
(the International Organization for Standardization) as publislzied‘ by v
Committee Draft of January S, 1995 of the Technical Committee 28. "FC"is -
the highest performance standard for the JASO M345 standards.

15 Example 2 (Comparative Example)
Oil 2 was the same as Oil 1 of'the invention 'except that "Ketjenlube
135" a synthetic ester being a butanol ester of an alpha-&lgt\'g maleic acid
copolymer used which had a Mn of 1800 and a viscosity of 35}éSt)at 100°C
20 in place of the TPE Ester.

The engine test results for Qils 1 and 2 are in the Table below:

Engine Test Results - JASO M345 & ISO-EGD

25
JASO M345

Oil 1 2 Standard -FC ISO-EGD
L Minimum Minimum

EGD Detergency | 145 122 - 125

JASO Detergency M341 | 123 | 111 95 —~

JASO Lubricity M340 101 112 95 95

JASO Torque M340 99 99 98 ' .98

JASO BlockingM343 | 153 93 90 90

y JASO Smoke M342 125 157 85 ' 85

I
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WO 97/ 19154 , ’ PCT/ EP96/ 05115
s 1k - whi ch C(ﬂrl ses 20 to 250 parts by wei gh fuel per 1 part by
vei ght of the ~oil of clains 1 or 2. 7. : The m xture of
¢laim 8 wherein the range is 30-100 parts of 5 fuel per part of oil.

8. The use of the oil of claim1l in a two-cycle engime:

'eI'ESI ﬁze of the fuel lubricant mxtureqgf-claim8 in a tm;lm "ﬂl“ﬁll'll““l

What is claimed is:
1. A two-cycle oil composition which comprises:

5 (a) 10-20% of a first synthetic ester base stock oil being an
ester of technical grade pentaerythritol with a mixture
of (a) branched Cg and (b) mixed linear Cg and C1g

PO onocarboxylic acids, the oil having a vuscosnty of 6 to
ti@:soat 100°C.,

10 - . .

' (b) 18-30% of a second synthetic ester base stock” oil v
being an oxo alcohol ester fa dicarboxylic acid, the oil
having a viscosity of 3 to 10 cSt)at 100°C.,

}5 (c) 30 to 40% of a polybutene having an Mn of 300-1500,

(d) 15 to 35% of a normally liquid solvent having a boiling
point up to 300°C, &nct heving a flash point of
60° to 120°C ,and _

20 (e) O to 5% of other lubricating oil additives.

2. The composition of claim 1 wherein said (a) amount is 15%, |
said (b) amount is 19-25%, said (c) amount is 35% and said (d) amount is
25%.

25
3. The composition of clgllms 1 or 2 wherein (b) is oxo tridecyl

adipate having a viscosity of abeut 5. :1&:St)at 100°C.

4. The composmon of claims 1 or 2 wherein (c) polybutene has
30 anMn of 950. '

5. The composition of claims 1 or 2 wherein (d) is a naphthenic
solvent having a boiling point range of 91.1°C-113.9°C.

35 6. . A fuel lubricant mixture for two-cycle engines which exhibits
improved detergency and reduced exhaust port blocking upon combustion
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(57) Abstract

A two-cycle oil which is 10-20 % of an ester of technical grade pentaerythritol with a mixture of (a) branched C8 and (b) mixed
linear C8 and C10 monocarboxylic acids, having a viscosity of 6 10 8 ¢St at 100 °C, 18-30 % of an oxo alcohol ester of a dicarboxylic
acid having a viscosity of 3 to 10 ¢St at 100 °C, 30 to 40 % of a polybutene having an Mn of 300-1500, 15 to 35 % of 2 nomally liquid
solvent having a boiling point up to 300 °C, 0 to § % of other lubricating oil additives.




