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Two- Cycl e Synthetic Lubricating Ql

This invention relates to a | ubricant conposition useful
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e oil. More particularly the invention relates to two-cycle
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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
fueled, two-cycle engines, such as motorcycle engines, moped engines,
snowmobile engines, lawn mower engines and the like. Two-stroke-cycie
gasoline engines now range from smail, iess 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 and smoke reduction 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.
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.

- Canadian Patent 1,238,448 (1988) discloses the copolymers of
alpha olefins with dicarboxylic esters which are used as one component of

the composition of the present invention.

US-A-4,894,196 (1991) discloses two-cycle engine oils comprising
the same 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
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 ¢St at 100°.

US-A-5,171,461 (1992) discloses lubricating compositions
containing a combination of a sulfur compound with an oil soluble or
dispersable source of copper to provide lubricating oils which exhibit

improved anti-oxidant and extreme pressure properties.
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Two-‘cycl e éngi nes are lubricated by m xing the fuel and | ubricant and
all owi ng the m xed conposition to pass through the engine. Various 20
types of two-cycle oils, conpatible with fuel, have been described in the

art. Typically, such oils contain a variety of additive conponents in
order for the oil to pass industry standard tests to pepp] 1N
two- cycl e endYQE¥19153 Canadi an Patent 1,238, 448 (19§§k5ﬁ§f%ses

t he copol yners of 25 alpha olefins with dicarboxylic esters which are used
as one conponent of - the corrposition_Qf_ the present invention.

US- A-4,994, 196 (1991) discloses two-cycl e engine oils conprising t he
sane al pha ol efin dicarboxylic ester copolyners in conbination with 30
esters of pentaerythritol and cal ci um phenate. US- A- 5, 378, 249

(1995) discloses biyslpgsssaBe t (PosniC! distogbe mital  contdhRROSIUbHEAR_Whi ch
conprise 20-80% of a; heavy. ester. having a Vi cosMﬁ\a?f_ _at Icgast 7 cSt
at 100[err] i rCOMRASHONS YR CANIAK £8P 'i'&HFﬁFétege &yfals, whighh Ak 8BS st er
oi | having a wWispersantydetergent aad ah oxidsioraand 69{resioh.inhibitor.

US-A-5,171,4461 (1992) discloses lubricating conpositions

contai ning a conbi 1,0 ul.fyr conpound. wth an oil  sol ubl e or

di spersabl e source%"%‘%ﬂ%&r&cﬁ Jﬁ%%‘??e%ﬁﬁqq"é‘gtp geynpesitipns: icopiainee; 40

i nproved ant i -very.camall prepartions:nthapriesS«H08 padpepén adliion of copper as an
antioxidant.

10 The present invention is based on the discovery that the use of oil
soluble copper carboxylate in synthetic ester based two-cycle ° oil
formulations provides ilubricants which exhibit improvements in smoke
generation and detergency, as measured by two-cycle engine tests.

15 Accordingly, there has been discovered a two-cycle lubricating oil
composition comprising: '

a) 10-20% by weight of a first synthetic ester basestock oil

being a copolymer of an alpha-olefin with an ester of a

20 . dicarboxylic acid, the oil having a viscosity of 20 to 50
cSt at 100°C;

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

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

30 molecular weight of about 300 to 1500;

d) 15 to 25% by weight of a normally liquid solvent having a
boiling point of up to 300°C;

35 - €) 0.2 to 2% by weight of an oil soluble copper compound;
and —_— _
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95A020 - 2- US- A- 4, 664, 822

(1987) discloses netal containing | ubricant conpositions whi ch
cont ai n copper overbased naterials which act as a

di spersant/detergent and an oxidation and corrosion inhibitor. 5

US- A- 4, 867, 89Gygigsaé@ses | ubricating oil conpositions contai nipQl/ERI6ASitIal |
proportions, that is, 5-500 parts per mllion of copper as an anti oxi dant.
EP- A-0 572 273 discloses lubricating oil compositions for two-stroke

engi nes conprising 30 to 70% of a _pplyol ester, 30 to 70% of a
diester and 1 to 5% of 10 a polybutene of nolecular weight 500 to 2500
and/or 1 to 5% of a ol yret hyl nmet hacryl ate of nol ecul ar weli

5,000 to 40,000 and 5 to 95% % by weigh}, ofjlubyigatingoil *T%‘%?ﬁrﬁ&qftthgﬂsa have
good bi o-degradability. polybut@BeA— 2 248 068 discloses an additive for
reduci ng snoke and particul ate em ssions during conbustlon of a fuel
oi |, partlcularlyadlesel oi | net al
conpound, a conpound 15 BvRBtian aWn%"BBBSg%ﬂ?ﬁ uge, of t the ?or 9°'|5§r9'bﬂﬁ atwanl e

and a conpousid ofcie dngimesi tion netal selected from G oups

The first synthetic ester component is known in the art and is a
copolymer of an alpha olefin with a dicarboxylic acid ester. Such fluid
copolymers are typically prepared from alpha olefins having 3 to 20 carbon

10 atoms, more preferably 6 to 18 carbon atoms, such as propylene, 1-butene,
1-pentene, 1-hexene, 1-heptene, 1-octene and the like. Examples' of
suitabie dicarboxylic acids for preparing such materials include maleic acid,
fumaric acid, citraconic acid, mesaconic acid and itaconic acid. The
aicohol is preferably one having 1 to 20 carbon atoms, more preferably 3 to

15 8 carbon atoms such as methanol, ethanol, propanol, butanol, pentanol,
hexanol, heptanol, octanol, nonanol, decanol, undecanol and the like. This
material is prepared by copolymerizing the above described alpha olefin
with the above described ester of dicarboxyilic acid. Preferred is a butanol
ester of an alpha olefin maleic acid polymer having an average molecular

20 weight of about 1800 and a viscosity of 35 ¢St at 100°C wherein the ratio of
olefinic to maleic acid monomers is about 1 to 1.3 which is sold
commercially as "Ketjenlube 135" by Akzo Chemicals. The preferred
amount of this component is in the composition of the present invention is
15%.

25

The second synthetic ester component is a basestock oil comprising
an oxo alcohol ester of a dicarboxylic 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 alcohol. Such oxo aicohols are

30 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

35 being hydrogenated to the corresponding alcohol. lllustrative 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
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lb,:3b, 4b, 5b, 6b, 7b and 8 of t-he-PeriodicTable— 20 The present
i.nvention is based on the discover¥ that the use of oil soluble

copper  carboxylate in synthetic es i$ S : e oil formulations

provi des |ubricants which exhibit i / 1 snbke generation and

det ergency, as _neasured by two-cycl : 25 Accp&p,#p&lmglmt her e
I'tion

has been di sC¥Q8VEY™S two-cycle lubricating oil conpos

conpri si ng: a) 10-20% by weight of a first synthetic ester
basest ock oil being a ' cppol yner of an al pha-olefin wth
an ester of a dicarboxylic acid, 30 the oil having a viscosity
of 20 to 50 m®/s (sSt) at 100[err]C o . b).  18-30% by wei ght
of a second syafithegiutarieacid, adipicsacidpaneliareidgsuberic acid, azelaic acid gpd oxo

al cohol "ester tab Kkeli gutigpaly lthie Bsing. aidie Ditd tacan®Aatoms. Particularly
Y'ZZ_COS' ty of 3prte{;)errleod gPéZ/aaipﬁg Bt 8hd %981{ Sﬁirp‘ccécids suchgaSSA%%%yiadipic acid
and diethyladipic acid. Such oxo esters synthetic base oils will have a
5 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.

10 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 will have a
number average molecular weight of about 300 io 1500 with a
polyisobutylene or po'lybutene having a number average molecular weight

15 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 850. Number average molecular weight (Mn) is
measured by gel permeation chromatography. Polymers composed of
100% polyisobutylene or 100% poly-n-butene are aiso within the scope of

20 this invention and within the meaning of the term “a polybutene polymer“.

A preferred polybutene polymer is a mixture of polybutenes and
polyisobutylene prepared from a C4 olefin refinery stream containing about
6 wt.% to 50 wt.% isobutylene with the balance a mixture of butene (cis-

25 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.

- 30 .

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 20% by weight. Such a solvent

35 must also have a flash point in the range of about 60-120°C such that the
flash point of the two-cycle cil of this invention is greater than 70°C.
Typical examples -include kerosene, hydrotreated kerosene, middle



c) 30 to 40% by wei ght of a pol ybutene polynmer being a pol ybut ene,
pol yi sobutyl ene or a m xture of pol ybutenes and pol yi sobutyl enes

havi ng.a nunber average nol ecul ar wei ght of about 300 to 1500; 5
d) 15 to 25%by weight of a normally liquid solvent having a boiling
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f) 0-5% by weight of lubricating oil additives
pol ybut®ne. _

distillate fuels, isoparaffinic and naphthenic aliphatic hydrocarbon solvents,
dimers, and higher cligomers 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 (186°-237°F) sold as “Exxsol
D80" by Exxon Chemical Company.

The oil soluble copper compound useful in the present invention is
present in an amount of from about 0.2% to 2% by weight, with the
preferred amount being 0.5% to 1.5% by weight. A wide variety of oil
soluble copper compounds are useful in the compositions of this invention.
By oil soluble we medn the compound is oil soluble under normal blending
conditions in the oil or additive package. The copper compound may be in
the cuprous or cupric form. The copper may be in the form of the copper
dihydrocarbyl thio- or dithio-phosphates wherein copper may be substituted
for zinc in the compounds and reactions described above although one
mole of cuprous or cupric oxide may be reacted with one or two moles of
the dithiophosphoric acid, respectively. Alternatively the copper may be
added as the copper salt of a synthetic or natural carboxylic acid.
Examples include Cqq to C4g fatty acids such as stearic or palmitic, but
unsaturated acids such as oleic or branched carboxylic acids such as
napthenic acids of molecular weight from 200 to 500 or synthetic carboxylic
acids are preferred because of the improved handling and solubility
properties of the resulting copper carboxylates. Also useful are oil soluble
copper dithiocarbamates of the generai formula (RR'NCSS),Cu, where n is
1 or 2 and R and R' are the same or different hydrocarbyl radicals
containing from 1 to 18 and preferably 2 to 12 carbon atoms and including
radicals such- as alkyl, alkenyl, aryl, aralkyl, alkaryl and cycloaliphatic
radicals. Particularly preferred as R and R’ groups are alkyl groups of 2 to
8 carbon atoms. Thus, the radicals may, for example, be ethyl, n-propyl, i-
propyl, n-butyl, i-butyl, sec-butyl, amyl, n-hexyl, i-hexyl, n-heptyl, n-octyt,
decyl, dodecyl, octadecyl, 2-ethylhexyl, phenyl, butylpheny!, cyclohexyl,
methylcyclopentyl, propenyl, butenyl, etc. In order to obtain oil solubility,
the total number of carbon atoms (i.e., R and R") will generally be about 5
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This invention also conprises the use of the foregoing oil in a tw- 5
-cycl e engi ne. The first synthetic ester conponent is known in
the art and is a copol yner of an alpha olefin with a dicarboxylic acid
ester. Such fluid copolynmers are typically prepared from al pha ol efins
having 3 to_ 20 carbon 10 atons, nore preferably 6 to 18 coglofrd, , such
as propyl end¥O P13 ene, 1- pentene, 1-hexene, 1-hept erall;e, 1- oigtgltrai?]e and
the like. Exanples of sui tabl e di carboxylic acids for preparing such
materials include naleic acid, funpgic acid, citraconic acid,
mesaconi ¢ acid and itaconic acid. The al cohol is preferably one havi ng

1 to 20 carbon atoms re prefer aEﬁg/ ta atons such as
met hanol , et h@n@Teaten fuopRAr su gsﬁ?t&ﬁo?“d ace £S MpeisAol |
oct anol , nonabelusedecanol , undecanol and the like. This material is
prepared by copol yneri zing the above described al pha olefin with the
above descri bed es%er of di ar bogél c acid. Preferred is a butanol

ester of an al pha BXPPIRWR é'r"%‘“ PPSSoFMRIUNGS, Are conper Ralits f AkerYul ar 20
wei ght of 51808ucuinic acidssonanttydrides.3 e salts| theséivesanay Gebadier seutrathe

ti f h
sold £RGidl) Tnby miHy ¥ ForfHRChyTBMAARG Ta] Sn' 8 e natdridis bublect (2
anount of t h| Q'séﬁmhiﬂssdlﬁﬁeflsﬁétsc‘ﬂﬂ'ﬁeﬂab’ﬁﬁ\ Ieastone frrecanboxylic/adidi on i s
15% 25 (or anhydifidepgoupdritty (i) keidattive hrstalccompounid.  SditdbldaeRE{arck oi |

29 t
o Cohor s Sonp NS redefil thelP omptunds GhCRIE thosCaltH s BIBISH°, P10
havi ng 1010  cupreusshydipxidas.aexdes, %%ﬁtﬁe@u IbQFEFt9sso§8dt‘Fﬂ@@@?‘lﬁsa‘l’rcbﬁ&c Such
oxo al cohol s g&gper carbonate.

Examples of the metal salts of this invention are Cu salts of
polyisobutenyl succirlic anhydride (hereinafter referred to as Cu-PIBSA),
15 and Cu salts of polyisobutenyl succinic acid. Preferably, the selected metal
employed is its divalent form e.g., Cut2. The preferred substrates are
polyalkenyl succinic acids in which the alkenyl group has a molecular
weight greater than about 700. The alkenyl group desirably has a Mp, from
about 900 to 1400, and up to 2500, with a M, of about 950 being most
20 preferred. Especially preferred is polyisobutylene succinic acid (PIBSA). .
These materials may desirably be dissolved in a solvent, such as a mineral
oil, and heated in the presence of a water solution (or slurry) of the metal
bearing material. Heating may take place between 70° and about 200°C.
Temperatures of 110° to 140°C are entirely adequate. It may be
25 necessary, depending upon the salt produced, not to allow the reaction to
remain at a temperature above about 140°C for an extended period of time,
e.g., longer than 5 hours, or decomposition of the salt may occur.

Use of copper salts in the two-cycle oils of this invention allows the

30 oil to meet the industry requirement for exhaust smoke reduction and
detergency without using the conventional relatively higher amounts of
metal detergents, e.g., phenate and polybutene. Such salts are {ypically
used in the form of concentrated oil solutions, such as solution containing
about 40% by weight copper sait in oil. Particularly preferred for use in the

35 oils of this invention are copper oleate, copper linoleate and copper

naphthenate and other copper salts of C40-Cg fatty acids or naphthemc
acids of M,, 200-500.
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30 prepared by the process well known in the art which involves the

catal ytic 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 formparticularly in the presence of cobalt
cat al yst al delpglesioisavi ng nore than 1 carbon atom t han tPer/BPHiISN3

f eedst ock, the aldehyde then 35 being hydrogenated to the correspondi ng
al cohol. Illustrative Exanpl es of sui t abl e di basic acids which may be
enpl oyed to synthesize the oxo diester = -7-fluid used in the present

I nvention are oxalic acid, nmalonic acid, succinic

- 4- acid, glutaric acid adi pic acid, ponelic acid, suberic acid,

azel aic acid and t he I enerally this being 2 to 10 _carbon _atons.
Particularly pr@%ﬂ"&ﬁ '%'? Q.ll‘g’tﬁl’ &"E‘%éﬁﬁqéﬁd"%? At S by wveighth as
met hyl adi pi ¢ acdfdone or more spieetah puepbse comention8uiubricating ol eadilithwest aadi C

base oils will jhaye .ﬂﬁg S0 Bdiive nbiifiaily Weiuda o' BbABatil it far{ 851) 2!

100[err] for use t 1nven ey a era Iy used
in an amount ofP c‘t"BrEB °sPart|cuI arly preferred is a material sold
by Exxon Chem cal Conpany as 'Vistone A-30",

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, dispersants,

10 antifoaming agents, antiwear agents, pour point depressants, detergents,
rust inhibitors and the like.

Typical oil soluble viscosity modifying polymers will generally have
weight average molecular weights of from about 10,000 to 1,000,000 as
15 determined by gel permeation chromatography.

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

20 356", which is benzotrizole in propylene glycol, is preferred for use in this
invention in an amount of about 0.03 wt.%.

Oxidation inhibitors are antioxidants exemplified by alkaline

earth metal salts of alkylpheno! thioesters having preferably C5-Cq2 alky!

25 side chain such as calcium nonylphenol sulfide, barium t-octylphenol

sulfide, dioctyiphenylamine as well as sulfurized or phospho sulfurized
hydrocarbons.

Friction modifiers include fatty acid esters and amides, glycerol
30 esters of dimerized fatty acids and succinate esters or metal saits thereof.

- 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

35 amines such as tetraethylene pentamine and borated salts thereof.
Preferred for use in this invention is 2.41% of a dispersant comprising a
borated Mn 950 polyisobutenyl succinimide.
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an oxo tridecyl alcohol adipate having a viscosity of 5.3mmerr]/s(cSt)at

100[err]C. 10 The pol ybut efjg ded: Mass: Heedn this invention is
typically a m xture of pol ybute ' of pol y-n-butenes and
pol yi sobut yl ene whi ch normal |y m e polynerization of
Cl'err] olefins and will have a ver age nol ecul ar ' Ak 300
to 1500 wit hWP 971915350 vi sobut yl ene or pol ybut ene having a nun ,E?J&?\ierage

nol ecul ar weight 15 of 400 to 1300 being particularly preferred, nopst

preferable is a m xture of pol ybuteng and pol yi sobutyl ene having a
nunber aver age nol ecul ar wei ght of 950. Nunber average nol ecul ar

wei ght (M) is nmeasured by gel perneation chromatography. Pol yners
conposed of 100% pol yi sobutyl ene or 100% pol y-n-butene are also within

thle Ecope of I20 thi s Pouepbintdeprdssants ialtsd Rrownaas peobil flow improves

pol ybut ene po iy L8l

m xture of pol %agﬁ!%%'sthgntg mperatuFr)tg‘laE i@@fjgﬁgﬁg %’?@%pgﬁﬁﬁ leé{n;&!i ot:?-ée?sr

ol efi n refi nerddditivesanaedntCg-fitgg dialkyl cfypamaie o vinyl waceiats oisepglyaess.i t h
t he bal ances a polyinetitaceflatss aewasinaphfialersgld trans-) isobutyl ene and |ess
than 1 W% butadi ene. Particul arly, preferred is a polynmer prepared
froma Cerr] stream conposed of 6-45 w. % | sobutyl ene, 25-35 wt.%
sat urat ed butenes and fFeamocoptrol, can gisp be provideguby @mssantifeamantyaficthe s

prepared by Lepbiysitdisnedypésiieh as silicdhe’ontdnd pél?@imetr_m sfibkénedf this _
I nvention contain 35 wt.% pol ybutene. 30 e solvents useful in

the present invention may general ly be characterized as being normally
li quid petl®l eum or syAntiovear agents cedunerwear of metal parts and/fepgeseriialive ng

poi nt not hi ghgiatdde ard Pink' diikyRiithRipHBSPRAEfNd zinc diaryl diphosphate.

Detergents and metal rust inhibitors include the metal salts of

sulfonic acids, alkylphenols, sulfurized alkylphenols, alkyl salicylates,

15 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 saits) are frequently used as such

detergents. Also useful is nonylphenol sulfide. Similar materials made by

reacting an alkylphenol with commercial sulfur dichlorides. Suitable

20 alkyiphenol sulfides can also be prepared by reacting alkylphenols with

elemental sulfur. Preferred for use in this invention is 1.5% by weight
nonylphenol sulfide. '

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

30 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

35 hydrocarbonaceous petroleum distillate fuel, e.g., motor gasocline is defined
by ASTM specification D-439-73. Such fuels can also contain non-
hydrocarbonaceous materials such as alcohols, - ethers, organo nitro



- pressure. The preferred anount is 20% by wei ght. Such a solvent 35 nust

al so have a flash point in the ranagisQhetfss bAARRELEE such that the
flash point of the two-cycle oil of I s greater than
70[err]C Typi cal exanpl es incl H“mmﬂwm!mam,hydr ot reat ed ker osene,
m ddl e

0 97/1915 -5-  PCT/EP96/05113
distillate fuel s | sopar affinic and naphthenic aliphatic hydrocarbon

sol vent s, dlners and hi gher oligoners of propyl ene butene and
simlar oI efins as wel | as paraffini<8and aromati c hydrocarbon
- solvents and m xtures thereof. Such sol vents may contain functional

S oy ot ¢ e CrRUIEL S inePiikel K06, PRiRthAHGR Y efiElor® Wit AHES riiniiRiny)

adversely affect riormance o I'S~a
napht heni ¢ type ether. fitse msthang argsushiuelmare w;thnn the sconeef this inventignyas of

g()out ?Jl] 1C 1|13 Seaiquidiucd derived frdaY hegethble and thinsral Buufes such as 6@, ?yl
Covon Chem oo Qe Dot il cos. Exabhf i A RERFSERS SRR 721
to 2% by wei §ht ,gagolinetand ethanol, diesel fuel and ether, gasoline and nitro methane,
etc. Particularly preferred is gasoline, that is, a mixture of hydrocarbons
having an ASTM boiling point of 60°C at the 10% distillation point to about
205°C at the 90% distillation point.

10 The lubricants of this invention are used in admixture with fuels in
amounts of about 20 to 250 parts by weight of fuel per 1 part by weight of
lubricating oil, more typically about 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. :

15

The invention is further illustrated by the following examples which
are not to be considered as limitative of its scope. Examples 2 and 3 are
for comparison and are not part of this invention. All percentages are by
weight.

20 : Example 1 (EEC 16275A)

Two oils of the invention were prepared from the following:
(Trademarked components (a), (b), (¢) and (i) are identified in the
specification):

25
Component Qil1-A Qil 1-B
(a) ‘"Ketjenlube 135" 15.00% 15.00%
{b} "Vistone A-30" 24.25% 19.78%
(c) “Exxsol D-80" 20.00% 25.00%

30 (d) Polyisobutylene Mn 850 - 35.00% 35.00%
(e) Copper Oleate (active ingredient) 1.23% 0.70%
(N Borated Mn 950 polyisobutenyl

succinimide dispersant 2.41% . 2.41%
(@) Calcium Phenate ' 0.58% 0.58%

35 (h) Nonylphenol sulfide 1.50% 1.50%
() "Cobratech 35G". 0.03% 0.03%

100% 100%




preferred anount being 0.5%to 1.5% by weight. A wide variety of oi

sol ubl e copper conpounds are useful in the conpositions of this invention.
By oil_ soluble we nean the conpound is oil soluble under normal bl ending
.15 conditions in the oil or additive package. The copper conpound may be

] t he Wit or cupric form The copper may be in t t he
copper !ﬁvgﬁ%carbyl t hi o- or dithio-phosphates mhere?ﬁ éopﬂ%ﬁi3 may be
substituted for zinc in the conpounds and reactions described above
al t hough one nol e of cuprous or cuppic oxide may be reacted with one
or two noles of 20 the dithiophosphoric acid, respectively. Alternatively
the copper nay be added as the copper salt of a synthetic or natural
car boxylic acid. Exanpl es include Cerr] to (Jerr] fatty acids such
as stearic or palmtic, but unsat urated aci ds such as oleic or

branched carboxyl i qrsedwosdirsiwere evaluate&ﬁ%&%mﬁc@%lﬂﬁthﬁfdm @ vei ght
from200 to 5 0 or nt het 3%%1 (i aC| 3‘% e preferred, ecause of
the i nproved Pﬁé"gﬁa Jf&cﬁg{ MM ?‘?é' TB'IS I$ BB §NYIAR t i ng
copper car Boxyesttmablﬁrn'ad byssdcisty of Auttimotivel Erlgmeers of Japarp(USAE) for

di t hi ocar bamat C@ﬁ f; i 1 or
2 and R and R GLQ s(gﬁ‘egeé() 'Qﬁ? ﬂéﬁ?"ﬁﬁ% ocar (%i d@‘glﬁégf\go-&de

cont ai ni ng fr(ﬁﬂginqsoar gheled inagcpraa "FG"I‘ ”&Rﬂ%s‘aﬁﬁaﬁm%di ng
30 radicals sanﬂmuasedb&)the Jabhmnmqmabitgl Staadaddbﬁr,gaaizﬂaﬁon (JASO).

cycl oal | phati aso puglitbd HexIagy Nidqa diahbaraR'F ABH( 9o8S “Egind R 0r oups

are al kyl rou t the radicals may, for
exanpl e, Prgqncp'r aﬁﬁreference to a fugheiyppdifisation of theln%@?WA Sec- but yI ,
grryl ] Inhhex?/l ,Muhaewrgeth our) prdcelure in whicll @ey/lest BadagGyr 3 oct ?decyl
et hyl hexy y t i t ty
propenyl, but e&{g‘ﬁg !P(‘:sbg %@P%g%hpgﬁy%%gw éxPe%%?d%E? b?éa:“)@he t ot al
nunber of car dHie itemationalOrganizatign fon Standardizatien)as publkshed by
Committee Draft of Jdnuary 5, 1995 of the Technical Committee 28. "FC" is
15 the highest performance standard for the JASO M345 standards.

The engine test results for Oils 1-A and 1-B are in the Table below.

20 Oils 1-A and 1-B Engine Test Results - JASO M345 & ISO-EGD
JASO M345
ol 1-A 1-B Standard -FC ISO-EGD
Minimum Minimum
EGD Detergency 15171155 | 1261135 - 125
JASO Detergency M341 | 123 118 95 -
JASO Smoke M342 182 163 85 85

Example 2 (Comparative Ekamgle)
25

An oil being the same as Example 1 was formulated except it
contained 25.48% of the Vistone A-30 and no copper oleate.

This oil had a value of 137 in the JASO Smoke M342 test, which is
30 significantly less than Qils 1-A and 1-B of this invention.



- 6- ~or greater. Copper sul phonates, phenates, and acetyl acetonates
ray al so be used. . Exenpl ary of useful copper conpounds
are copper salts of alkenyl 5 succinic acids or anhydrides. The salts

t hensel ves may be basic, neutral or acidic. They may be fornmed by
reacting (a) a g 19% mat eri al s above di scussed ashl escdinsdensant s
whi ch have at e free carboxylic acid . (or anhydride) group with
(b) a reactive nmetal compound. Suitable acid (or anhydride) reactive
met al compounds include those such as cuptig-or 10 cuprous hydroxi des,

oxi des, acetates, borates,- and carbonates or basic copper carbonate.
Exanpl es of the netal salts of this invention are Cu salts of

pol yi sobut enyl succi nic anhydride (hereinafter referred to as Cu-PIBSA), 15
and Cu salts of polyisobutenyl ExampleBdCacioh , the selected

met al enployed is its dival ent forme. g., Cu+2 “The preferred
substrates are.

Another oil was formulated being the same as Example 1 except that
5 it had 24.81% of Vistone A-30, 0.25 wt.% of a calcium sulfonate and no
copper oleate.

This oil had a value of 121 in the EDG Detergency test which is not a
passing value.
10

Example 4

Another oil si_m‘ilar to Qil 1-A was prepared which contained 19.25 of
15 Vistone A-30 and 25% of Exxsol D-50, but otherwise the same.

This oil had a value of 159 in the EDG Detergency test and 183 in
the JASO Smoke M342 test.

20 Examples 2 and 3 which contained no copper sait, showed inferior
characteristics in terms of both smoke generation and detergency when
measured in two-cycle engines.



pol yal kenyl succinic acids in which the al kenyl group has a nol ecul ar

wei ght greater than 700. The al kenyl group desirably has a Merr] from
900 to 1400, and up to 2500, with a Merr] of 950 being nost 20 preferred.
Especially preferred is polyisobutyl ene succinic acid (PlIBSA). These
materials may desirably be dissolved in a solvent, such as a n neral

oi |, and heat¥@%/M1he presence of a water solution (or sl ur PGTESPHE

nmet al bearing material. Heating may take place between 70 and about _
200[err]C. Tenperatures of 110[err] 10 140[err]C are entirery — _
adequate. It nmay be 25 .necessary, deperfdi ng upon the sal f '
to allow the reaction to remain at a tenperature abowmm(ﬂm'mammm :
an ext ended peWhal intlaimeeis: e.g., longer than 5 hours,* ok L " s 0%
deconposition of the salt may occur. Use of copper salts in
the two-cycle oils of this invention allows the 30 -oil to neet the

i ndustry requirenent- forAZ%ﬂﬂglg %WQMWF@H COPrises:  det er gency

wi t hout using the conventional relatively higher anounts of net al

detergents,ge.g., phenatgyandigehub ; | cal
used in the5 form of conc@ tr$€gb§ ?@%gfsﬁtsﬁgﬁ%ﬁ?gg% g%&s%ﬁ%gk%gf#%%taai ni ng
40% by wei ght copper salt in SRolymsf of canaplphamiefa, with sy ester iof @he 35

oil's of this invention are cagiparboryliccacid, thepgichavinga ¢istosief 206 SD

napht henat e and ot her copper I irClerr]-Clerr] fatty acids or
napht heni c aci ds of Merﬁ%gg-gS%'O.

10 (b) 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.,

(c) 3010 40% of a polybutene polymer being a polybutene,
15 polyisobutylene or mixture of polybutenes and
polyisobutylenes having an Mn of 300-1500,

- {d) 15 to 25% of a normally liquid solvent having a boiling
~ point up to 300°C and a flash point of 60°-120°C,
20 '

(&) 0.2102.0% of an oil soluble copper compound, and
() 0 to 5% of other lubricating oil additives.

25 2. The compdsition of claim 1 wherein said (a) amount is 15%,
said (b) amount is 25%, said (c) amount is 35%, said (d) amount is 20%
and said (e) amount is 0.5 to 1.5%.

3. The composition of claim 1 or 2 wherein (a) comprises a
30 butanol ester and has a viscosity of 35 ¢St at 100°C and a Mw of about
1800.

4, The composition of claims 1 or 2 wherein (b) is oxo tridecyl

adipate having a viscosity of about 5.3 cSt at 100°C.
35

5. The composition of claims 1 or 2 wherein (c) polybutene has
an Mn of 950. ' S

heet Has Been Reilaced

- T




-7- The invention further conprises the presence of up to 5%
by wei ght of one or nore special purpese—<conventiomnal |ubricating oil

addi ti ves, and these nmay be any additive no i ncl uded in
lubricating oils for a 5 particular pljmmml“ul nw . Addi ti onal
conventional additiv for lubricating oM ) FUTAY®B0S1I N
the conpositi OWOC?F“?ﬁES I nvention include vfscbsi ty nodifiers,

corrosion inhibitors, oxidation inhibitors, friction nodifiers,.

di spersants, 10 antifoam ng agents, antiwd3r- agents, pour point
depressants, detergents, - rust inhibitors and the |ike.

Typical oil soluble viscosity nodifying polyners wll generally have
wei ght average nol ecul ar wei ghts of from 10,000 to 1, 000,000 as 15 _
deterni ned by gel perGreat ilhe comperitiaypheleyms 1 or 2 wherein (d) is acaaptReRIG

i nhibitors are ié&lé&ﬁhﬁbﬁ@_%oiﬁh@ﬁﬁh@%ﬁééja9¢.d°c-113.¢m.lrocar bons and the
products obtai ned by reacting a phosphosul furized hydr ocarbon with an

al kaline earth netal oxide or hydroxide. "Cobratech 20 356", which is
benzotri zol e5i n pr opyl.ene Tiecmhpositiorpetglaims:d or &-wherein (e)is Fapper oleate.

8. A fuel lubricant mixture for two-cycle engines which exhibits
improved detergency and reduced smoke emissions upon combustion
which comprises 20 to 250 parts by weight, fuel per 1 part by weight of the

10 oil of claims 1 or 2.

9. The mixture of claim 8 wherein the range is 30-1 00 parts of
fuel per part of oil. '

15 10. The use of the oil of claim 1 in a two-cycle engine.

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

20 12. The use of 0.5 to 2% by weight of an oil soluble copper

compound in a two-cycle engine oil to reduce smoke generation and
improve detergency. '

—_—
—_—

eet Has Been Reflaced
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K

I nyention in an anount o.) 03 wt. Oxigation inhibitors

are %ﬁébdam s exenplified by al kal i ne, "earth netal |ts of
al kylg thi oesters having preferably“Cerr]-Clerr] alkyl 25 side chain
such as cal ci um nonyl phenol sulfide, bariumt-octyl phenol sul fide,

di octyl phenyl ami ne as well|l as sul furized or phospho sul furized
hydr ocar bon NSNS AR | . d t

and am des, Us-fcA 664822 (1887 dsqipSes ARyt MR PeqRPEYBRsS o ' °
esters or mpiti¢h sahtain icbppenbverbased materials whichRcigsrasant s are wel | known

Succi ni m qedparngnugterditarihén oxidagbfarid Gt M, "' O !

pol yi sobut yl ene succinic anhydride with ethylene 35 am nes such as

LA s Y ne b PR 67,880 Bkt floavild 8 SRBRES ons contdh A NES bl 1 6s0

pol yi sobut epybdponionsnthat ds;.5-500 parts per million of copper as an antlomdant

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

10 a polybutene of molecular weight 500 to 2500 and/or 1 to 5% of a
polymethylmethacrylate of molecular weight 5,000 to 40,000 and 5 to 25% of
a dispersant. The compositions have good bio-degradability. ‘

GB-A-2 248 068 discloses an additive for reducing smoke and particulate

15 emissions during combustion of a fuel oil, particularly a diesel oil, comprising
an alkali metal compound, a compound of a metal of Group 2a of the
Periodic Table and a compound of a transition metai selected from Groups
1b, 3b, 4b, 5b, 6b, 7b and 8 of the Periodic Table.

20 The present invention is based on the discovery that the use of oil soluble
copper carboxylate in syhthetic ester based two-cycle oil formulations
provides lubricants which exhibit improvements in smoke generation and
detergency, as measured by two-cycle engine tests.

25 Accordingly, there has been discovered a two-cycle lubricating 6il
composition comprising: '

a) 10-20% by weight of a first synthetic ester basestock oil being a
copolymer of an alpha-olefin with an ester of a dicarboxylic acid,
30 the oil having a viscosity of 20 to 50 mm?/s (sSt) at 100°C;

b) 18-30% by weight of a second synthetic ester basestock oil being
an oxo alcohol ester of a dicarboxylic acid, the oil having a
viscosity of 3 to 10 mm?/s (cSt) at 100°C;

AMENDED SHEET
- IPEA/EP



- 8- Po. poi nt depressants al so known ube oil flow

i n"provers - can lower the tenperature,at which the fIWPd will flow and
typi c8PABR0; hese additives are derfd=Cerr] dialkyl fumarate vinyl
acetate copol ymers, 5 polynethacryl ates and wax napht hal ene.

Foam control can al so be provided by an anti -foamant of the

pol ysi | oxane type s a ilicaone.oil and pol

At ] -wear agent O sdikis 8% P ReRT 3 Eyelns pE5iekneliq BiBIVouehe,
~materials are zinc cﬁdylkabulnytdneom‘@amhmlreoapdlwbmends anyllpuiylpbbetyﬂeﬂe’s
. Detergents and netal_rust _inhibitors ncI

| sul fonic acids, al k)ﬂ H&%SNE"“E‘H ?W?Q@@%FEV{%H\@,Q&@“ 36%%53@19 89P9t es,

15 napht henates and ot her oil soluble nono and di carboxylic acid. Neut r al

Ul tonatBs”” Basptiesp BaMBI el ol Sofvely Bt 2 Bl |

used as such dgiaintgsfnis to 808C;usef ul i s nonyl phenol sul fide. Sl m I ar
mat eri al s made by reacting. an al kyl phenol with commercial sulfur
dichlorides. - Suitable 20 al kyl phenol sulfides can al so be prepared by
reacting al kyl p'@?n0|032\tb12|% by weightokan ail spllifle icoppeticempulirfdyrandse in this
invention is 1.5% by wei ght nonyl phenol sul fide. Al so
suitable as detergents are neutral and basic salts of phenols,




25 generally known as p.ﬁat es, wherein the phenol is g rally an al kyl

substituted phenolic group, where the substituent is an phatic

hydr ocar bon group having 4 to 400 carbon atons. Preferred for use: in
the invention is 0.58% by wei ght cal ci um phenate. 30 The

| ubricating oil conpositions of the present invention wll mx freely

with the fuels used in such two-cycle gi nes. Adm xtures of such
lubricating oils with fuels conprise aYurther enbodi ment of this
i nventi on. The fuels useful in two-cycle engines are well known to

those skilled in the fjy 0-8% byhWeight df liubdeatirdd wilaadditivespotherothart aa

normally liquid fuel such a[s at 35 hydrocarbonaceous petroleumdistillate
fuel, e.g., notor gasoli r%oytgu §8%4 ned by ASTM speci fication D 439-73.
Such fuels can al so contain non- hydr ocar bonaceous materials such as

2977 = onpountuSHfH Bl comprises the se f the foregoing ol in A twgr.
met hyl e hylcycle ergine:, nitro net hane and such fuels are within the scope of
this invention as
The first synthetic ester component is known in the art and is a
copolymer of an alpha olefin with a dicarboxylic acid ester. Such fluid
copolymers are typically prepared from alpha olefins having 3 to 20 carbon
10 atoms, more preferably 6 to 18 carbon atoms, such as propylene, 1-hutene,
1-pentene, 1-hexene, 1-heptene, 1-octene and the like. Examples' of
suitable dicarboxylic acids for preparing such materials include maleic acid,
fumaric acid, citraconic acid, mesaconic acid and itaconic acid. The
~ alcohol is preferably one having 1 to 20 carbon atoms, more preferably 3 to
15 8 carbon atoms such as methanol, ethanol, propanol, butanol, pentanol,
hexanol, heptanol, octanol, nonanol, decanol, undecanol and the like. This
material is prepared by copolymerizing the above described alpha olefin
with the above described ester of dicarboxylic acid. Preferred is a butanol
ester of an alpha olefin maleic acid pol)'lﬂmq}shaving an average molecular
20 weight offebeul| 1800 and a viscosity of 35}€Sfat 100°C wherein the ratio of
olefinic to maleic acid monomers is about 1 to 1.3 which is sold
commercially as "Ketjenlube 135" by Akzo Chemicals. The preferred
amount of this component is in the composition of the present invention is
15%.
25 |
The second synthetic ester component is a basestock oil comprising
an oxo alcohol ester of a dicarboxylic acid. Suitable oxo alcohols comprise
those having beu} 8 to 20 carbon atoms, preferably those having gbeuy 10
to 15 carbon atoms, particularly oxo tridecyl alcohol. Such oxo alcohols are
30 prepared by the process well known in the art which involves the catalytic
- reaction of olefins with carbon monoxide and ‘ hydro:??g At elevated
temperatures of wbeut 300 to 400°F and pressures-15? gbeu&@SOO 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
35 being hydrogenated to the corresponding alcohol. lllustrative 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

— 3T e n am t mrEEs
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are liquid fuels derlve.from veget abl e and m neral sourgas such as corn,
al pha shal e and coal. Exanples of such fuel ‘m xtures ar onbi nations of 5
gasollne and et hanol, diesel fuel and ether, gasoline and nitro methane,
etc. Particularly preferred is gasoline, that is, a m xture of hydrocarbons
having an ASTM boi I ing point of 60[err]C at the 10%distillation point to

205[err]C at the 90% distillation point., 10 The lubricants of this
invention are used in adnixture with fuels in anounts of 20 to 250
parts by weight of fuel per 1 part by weight of - lubricating oil, nore

ts yplh Cagl y 3Hid, @@tﬁﬁtﬁ@ld)yamﬁlcgmndpbomeﬁ:c aeid, dulpenid acid, azle}alweacgdtam:‘ oil.
uch adm xtures,_ and thei

enbodi nent s‘fHSf ﬁf?‘n Qe[‘ﬁ()%h’t [ % bﬁ'@g ' Zetgn%rg:%ﬂﬁ%n?t%qns S ?Laerry

i 11 ustrat eprbferrée drel adipicigciek angl alkylwhdipic acids sweh aetmetil)'rb%dlamgphbr ed
as limtatiyey gem c?iﬁfbogcrdzx;%ﬁ%x% 88(rs n‘ﬂ'\etuc baE@roi‘Fé)Wﬁrﬁ?%‘ fnd

are not part Vention e cent a .
Exanpl e51 (VE!E@&WGWGW) range of 3 to OK) abﬂ)@ fﬁf lﬂ&%'ﬂ é\ﬁeﬂﬁqs@h‘t \!\%Y%nttﬂfepar ed
fromthe fql é‘}gare prefefgﬁl?%@f iesh aRTRAN V Ebot@No tb@s%( Padiedidry are

|dent|f|ed|n ecl
ol 1-A preferred i$ya maiggial sod X) %oqéhegm:qj nriasny as "Vistone A-30",

%i : gggﬁ; an oxo tndeéﬂ é]@&hol adrpébé having & viteesity &95 3KCSt)at 100°C.

10 The polybutene polymer used in this invention is typically a Mmixture .
of polybutenes, a mixture of poly-n-butenes and polyisobutylene which !
normally results from the polymerization of C4 olefins and will have a
number average molecular weight of labed§ 300 to 1500 with a
polyisobutylene or polybutene having a number average molecular weight

15 of ebeut 400 to 1300 being particularly preferred, most preferable is a
mixture of polybutene and polyisobutylene having a number average
‘molecular weight of abewt 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

20 this invention and within the meaning of the term “a polybutene polymer®.

A preferred polybutene polymer is a mixture of polybutenes and
polyisobutylene prepared from a C4 olefin refinery stream containing pbeuy
6 wt.% to 50 wt.% isobutylene with the balance a mixture of butene (cis-

25 and trans-) isobutylene and less than 1 wi%. 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 gbew{ 35 wt.% polybutene.

30 _

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 ebeut 300°C at atmosphere

. pressure. The preferred amount is mboufl 20% by weight. Such a solvent
35 must also have a flash point in the range of gbeuf 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, middie



(¢) "Exxsol D-80" M% 20. 00% 25. 00% 30
50

(d).- Polyisobutyl ene 35. 00% . 00% (e)
Copper O eate (active ingredient) 1.23% 0. 70% () Borated -
M 950 pol yi sobut enyl succi ni m de di sper sant 2.41%
2.41% (9) Cal ci um Phenat e 0. 58%

- 0.58% 35 (h) Nonyl phenol sul fide 1.50%
1.50% (i) " Cobrat ech 35G' -5- 0. 03%

. 0.03% 100%

;1 100% isti li i ic aliphati rbon solvents

BT/ EPos/ Oﬂlﬂuatev\ge?g, is8paraffinic and naphthenic aliphatic hydroca ,

) 10-, .
These two glimerseancs ighes: aiomets: ohRISALENG PSR AsEiigfsolefins as

well as paraffinic and aromatic hydrocarbon solvents and mixtures thereof.
Such solvents may contain functional groups other than carbon and

5 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.

10 ~ The oil soluble copper compound useful in the present invegtion is
present in an amount of from about 0.2% to 2% by weight, with the
preferred amount being 0.5% to 1.5% by weight. A wide variety of oil
soluble copper compounds are useful in the compositions of this invention.
By oil soluble we mean the compound is oil soluble under normal blending

.15 conditions in the oil or additive package. The copper compound may be in
the cuprous or cupric form. The copper may be in the form of the copper
dihydrocarbyl thio- or dithio-phosphates wherein copper. may be substituted
for zinc in the compounds and reactions described above although one
mole of cuprous or cupric oxide may be reacted with one or two moles of

20 the dithiophosphoric acid, respectively. Alternatively the copper may be
added as the copper salt of a synthetic or natural carboxylic acid.
Examples include Cqg to C4g fatty acids such as stearic or palmitic, but
unsaturated acids such as oleic or branched carboxylic acids such as
napthenic acids of molecular weight from 200 to 500 or synthetic carboxylic

25 acids are preferred because of the improved handling and solubility
properties of the resulting copper carboxylates. Also useful are oil soluble
copper dithiocarbamates of the general formula (RR'NCSS),Cu, where n is

-1 or 2 and R and R' are the same or different hydrocarbyl radicals
containing from 1 to 18 and preferably 2 to 12 carbon atoms and including

30 radicals such as alkyl, alkenyl, aryl, aralkyl, alkaryl and cycloaliphatic
radicals. Particularly preferred as R and R' groups are alkyl groups of 2 to
8 carbon atoms. Thus, the radicals may, for example, be ethyl, n-propy!, i-
propyl, n-butyl, i-butyl, sec-butyl, amyl, n-hexyl, i-hexyl, n-heptyl, n-octyl,

. decyl, dodecyl, octadecyl, 2-ethylhexyl, phenyl, butylphenyl, cyclohexyl,

35 methylcyclopentyl, propenyl, butenyl, etc. In order to obtain oil solubility,

the total number of carbon atoms (i.e., R and R') will generally be abeui 5
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test procedures JASO M3 MB41, M342 and M343. This is engine 5 t est
est abl i shed by society of” Autonoti ve Engi neers of Japan AE) for _
two-cycl e gasoline engine oils. As of July 1, 1994, oils used in two-cycle
emngi nes are being | abeled in accordance with the JASO M345 standards as
announced by the Japan Autonobil e Standards Organization (JASO). JASO
publ i shed the JASO MB45 standards in Apreihl, 1994. "EGD 10 Detergency" is a
reference to a further nodification of the normal JASO MB41 det er gency
test (1 hour) procedure in which the test is run for 3 hours. This is

a nore strigggréater arCispbreunstsdreates Oophenatdspbnad duetyBoetonatebtrnay also

| hternati o$l Organi zation for Standardi zati on) as published by

Conmi tt ee DPEMSESt January 5, 1995 of the Technical Committee 28. "FC' is
15 the highest performance standard for the JASO M345 standar ds.

The engi ne test ] - = ' 20
Gls 1-A and 1-B Engi é\% ggy%t@u#t@ér@%wgaggl%@gy’% P?b%nyl
JASO MB45 succinic acids or aphydrides. The saltsithgmselves may pe basic, gesmi@r d
-FC I SO idi by reactin f the materials above
Mo mum - St agidic, They may be,formed by, reacting (a) any of fhe matena) 135
- discugged ashl%@g@sgg[%h@ycmﬁ@ye at lgast one free ¢agpoxylic acid gg
JASO Smoke pgnhydride) groliBawith (b) a¥edctive metal copound. SuitableSacid (or
anhydride) reactive metal compounds include those such as cuptic or
10 cuprous hydroxides, oxides, acetates, borates, and carbonates or, basic
copper carbonate. :

Examples of the metal salts' of this invention are Cu salts of
polyisobuteny! succinic anhydride (hereinafter referred to as Cu-PIBSA),
.15 and Cu salts of polyisobutenyl succinic acid. Preferably, the selected metal
employed is its divalent form e.g., Cu*Z, The preferred substrates are
polyalkenyl succinic acids in which the alkenyl group has a molecular
weight greater thanebeut 700. The alkenyl group desirably has a My, from
lebeu 900 to 1400, and up to 2500, with a My, of labextt950 being most
20 preferred. Especially preferred is polyisobutylene succinic acid (PIBSA).
These materials may desirably be dissolved in a soIVent, such as a mineral
oil, and heated in the presence of a water solution (or slurry) of the metal
bearing material. Heating may take place between 70° and about 200°C.
Temperatures of 110° to 140°C are entirely adequate. It may be
25 necessary, depending upon the salt produced, not to allow the reaction to
remain at a temperature above Bbeut 140°C for an extended period of time,

e.g., longer than 5 hours, or decomposition of the salt may occur.

Use of copper salts in the two-cycle oils of this invention allows the

30 oil to meet the industry requirement for exhaust smoke reduction and
detergency without using the conventional relatively higher amounts of

metal detergents, e.g., phenate and polybutene. Such saits are typically

used in the form of concentrated oil solutions, such as solution containing

. tebeu 40% by weight copper salt in oil. Particularly preferred for use in the
35 oils of this invention are copper oleate, copper linoleate and copper

naphthenate and other copper salts of C10-C1g fatty acids or naphthenic
acids of M, 200-500.




Ex'arrpl e 2 (Comparative prrpl e) 25 An oi l bei/‘the sanme as
e

Exanple 1 was fornul ate xcept it ‘ cont'ai ned 25. 489 the Vi stone
A-30 and no copper ol eate. This oil had a value of 137 in the
JASO Snoke M342 test, which is 30 significantly less than Gls 1-A and 1-B
of this invention. WO 97/ 19153 :

PCT/ EP96/ 05113
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Exanpl e 3 (Conparative Exanpl e) -7

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

5 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, dispersants,

10 antifoaming agents, antiwear agents, pour point depressants, detqrgents,
rust inhibitors and the like. )

Typical oil soluble viscosity modifying polymers will generally have
weight average molecular weights of from gbeul 10,000 to 1,000,000 as
.15 determined by gel permeation chromatography. .

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

20 356", which is benzotrizole in propylene glycol, is preferred for use in this
invention in an amount of igbex 0.03 wi.%.

Oxidation inhibitors are antioxidants exemplified by alkaline

- earth metal salts of alkylphenol thioesters having preferably Cs-C12 alkyl

25 side chain such as calcium nonylphenol sulfide, barium t-octylphenol

sulfide, dioctylphenylamine as well as sulfurized or phospho sulfurized
hydrocarbons.

Friction modifiers include fatty acid esters and amides, glycerol
30 esters of dimerized fatty acids and succinate esters or metal salts thereof.

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
35 amines such as tetraethylene pentamine and borated salts thereof.
Preferred for use in this invention is 2.41% of a dispersant comprising a

borated Mn 850 polyisobutenyl succinimide.

Gemn A e g e
AR AT R
A 300 pred i v . s Ae =



Anot her oil was fornul a being the sanme as Exanple 1 eggept that 5 it
had -24. 81% of Vistone A-30, 0.25 wt.% of a cal cium sulf e and no

copper ol eate. This oil had a value of 121 in the EDG

Dét ergency test which is not a " passing value. 10

Exanpl e 4 Anot her oil simlar to Gl 1-A was prepared which
contained 19.25 of 15 Vistone A-30 andg 25% of Exxsol D-50, but ot herw se

t he sane. This oil had a vépdé of 159 in the EDG Det ergency
test and 183 in t he JASO Snoke MB42 test. 20 Examples 2 and 3
whi ch cont ai ned no copper salt, showed inferior characteristics in

terms of both smoke Pour ot {-Sgpfie%%aﬂ?st SIS RREWANSS 1ube il PRWH§fPrdvkrs

t wo- cycl e engi nes. ;
can lower the temperature at which the fluid will flow and typical of these

additives are Cg-C4g dialkyl fumarate vinyl acetate copolymers,
5 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.

10 Anti-wear agents reduce wear of metal parts and representative
materials are zinc dialkyldithiophosphate and zinc diaryl diphosphate. ° L

Detergents and metal rust inhibitors include the metal salts of
sulfonic acids, alkylphenols, sulfurized alkylphenols, alkyl salicylates,
.15 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 nonylphenol sulfide. Similar materials made by -
reacting. an alkylpheno! with commercial sulfur dichlorides. Suitable
20 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.

Also suitable as detergents are neutral and basic salts of phenols,
25 generally known as phenates, wherein the phenol is generally an alkyl
substituted phenolic group, where the substituent is an aliphatic
hydrocarbon group having'[abeuq-d to 400 carbon atoms. Preferred for use

in the invention is 0.58% by weight calcium phenate.

30 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

35 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

- - . . o



- 12 - What is ’\i med is: 1. Aty cycle oil

conposi tion which conprrses 5 ) T (a) 10- ™6 of a first

synt heti c ester base stock oil being a copol yrer
of an al pha-olefin wth an ester of a di car boxylic
acid, the oil having a viscosity of 20 to 50mierr]/s

(cSt)at 100[err]C., 10 -gDb) 18- 30% of a second synthetic
éster base stock oil ' bei ng an oxo al cohol ester of

a dicarboxylic acid, the oil ing a ? ty of
3to 10 mT{CedelS'(dSSﬁWdtthq_d)bFeﬁq anethanol, ethanol, d|ethyl etr(%r) metg‘(y qtg LO% of

a pol ybut erél QP 'r}ﬂ?@ rmé}ﬁéﬂg a"hdpéddhbl‘dfe%‘ére wi‘tﬁm the scope of this invention as

pol yi sobut m xt ure n
pol yi sobut ﬁrgd@lqa{ueﬂsgdqwqqqfrgm g@ggtgg&and mmeral sources such ?a)cornit-) to

25% of a ngj gﬁysﬁallé %Hd%o"a@' Fiamplay iof guehlfoel migtures are combinations of

pot nt u? tOgasou grgllag e?lqan& dL ese? fBei a}ldoéth%(g %;%g[:?”]and nitro methane,
etc. Particularly preferred is gasoline, that is, a mixture of hydrocarbons
having an ASTM boiling point of 60°C at the 10% distillation point to gbouly
205°C at the 90% distillation point.

10 . The lubricants of this invention are used in admixture with fuels in
amounts of gbeu 20 to 250 parts by weight of fuel per 1 part by welgh’( of
lubricating oil, more typically Bbou¥ 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. "

15
' The invention is further illustrated by the following examples which
are not to be considered as limitative of its scope. Examples 2 and 3 are
for comparison and are not part of this invention. All percentages are by
weight.
20 Example 1 (EEC 16275A)
Two oils of the invention were prepared from the following:
(Trademarked components (a), (b), (c) and (i) are identified in the
o specification):
25
Component Oil 1-A Oil1-B
(a) "Ketjenlube 135" 15.00% 15.00%
(b) "Vistone A-30" , 24.25% 19.78%
(¢) "Exxsol D-80" . 20.00% 25.00%
30 (d) Polyisobutylene Mn 950 35.00% 35.00%
(e) Copper Oleate (active ingredient) 1.23% : 0.70%
H Borated Mn 950 polyisobuteny! | :
succinimide dispersant - 2.41% 2.41%
. (@) Calcium Phenate 0.58% 0.58%
35 (h)  Nonylphenol sulfide _ 1.50% 1.50%
(i) “Cobratech 35G" 0.03% 0.03%

100% 100%

- ae— wnm ™ M



20 ( 0.2 to 2.0% of an oil sol ubI.copper conpound,

and f) O to 5%of other lubricati oil additives.
25 o 2. The conposition of claim1l wherein said (a) anount is 15%
said (b) anmpunt is 25% said (c) anobunt is 35% said (d) anount is 20%

. and said (e) amount is 0.5 to 1.5% : rhecomposition—of—

cJaim1 or 2 wherein (a) conprises a 3Q., butanol ester a y[
of 35 nmis(cSt) at 100[err]C and a Mv~ 1f2about 180 ﬂllm ,I’Fl""@ﬂﬂﬂ!h
The conposition of clains 1 or 2 wherein (b) is oxo tridegy

having a vigrasistoahedlimut 5. 3mierr]/s(cSt) at 100[err]C. 35

5. The conposition of clains 1 or 2 wherein (c) pol ybutene has
i vh of 950.
" ' 1. A two-cycle oil composition which comprises:
5 (&) 10-20% of a first syrithetic ester base stock oil being a

copolymer of an alpha-olefin with an ester of a 8ne/s
dicarboxylic acid, the oil having a viscosity of 20 to 5% '
(csf)at 100°C.,

10 (b) 18-30% of a second synthetic ester base stack  oil
being an oxo alcohol esteg of a dicarboxylic acid,. .the oil v
having a viscosity of 3 to 1 cSt)at 100°C., )

(c) 30 to 40% of a polybutene polymer being a polybutene,
15 polyisobutylene or mixture of polybutenes and
p'olyis_obuty!enes having an Mn of 300-1500,

(d) 15 to 25% of a normally liquid solvent having a boiling
point up to 300°C and a flash point of 60°-120°C,

20
(e} 0.2to 2.0% of an oil soluble copper compound, and
() 0 to 5% of other lubricating oil additives.
25 2. The compc;sition of claim 1 wherein said (a) amount is 15%,
said (b) amount is 25%, said (c) amount is 35%, said (d) amount is 20%
and said (e) amount is 0.5 to 1.5%.
3. The composition of clarim,) or 2 wherein (a) comprises a
30 butano! ester and has a viscosity of 35)[éSt)at 100°C and a Mw of about
1800.
_ 4. The composition o;“c‘l\glms 1 or 2 wherein (b) is oxo tridecyl
. adipate having a viscosity of about 5. §}@St}at 100°C.
35
5. The composition of claims 1 or 2 wherein (¢) polybutene has

an Mn of 950.




,13- 6. T.corrpositicin of clgine 1 or 2 ein (d) is a
napht heni ¢ sol vent having a boiling point range of 9®1[err]C1
13.9*err] C. 5 7. The conposition of clains 1 or 2 wherein (e) is
copper ol eate. - 8. A fuel lubricant m xt ure—#—eHm—eytl—e———'
engi nes whi ch exhi bits i nproved detergency and reduced snpk

upon conbusti on whi ch conprises 20 13-250 parts by \AﬁlmH“" U“E Um
part by weight of the 10 oil of clainms 1 or 2.

of claim8 wherein the range is 30-100 parts of fuel per part of oil.

15 10. The use of the oil of claim1l in a two-cycle engine.

11. The use of G.he fiUbe qampesitian oficlaims 1oor 21 wherani(d) 4 awaphitienic
engi ne.  2Qqjvent having a boiling point range of 91.1°C-113.9°C.

10

15

20

7. The composition of claims 1 or 2 wherein (e) is copper cleate.

8. A fuel lubricant mixture for two-cycle engines which exhibits
improved detergency and reduced smoke emissions upon combustion
which comprises 20 to 250 parts by weight, fuel per 1 part by weight of the
oil of claims 1 or 2.

)
1
Ey

9. The mixture of claim 8 wherein the range is 30-100 parts of -

fuel per part of oil.

10. The use of the oil of claim 1 in a two-cycle engine.

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