,edewpt I T"p\ #n$6$TSQC-., ,,:." r ~ a ~uN 200z TV[>STR5KE LUBRI CANT
COVPCSI TI ON FOR REDUCED SMOKE The present invention relates to a two-cycle

engi ne oi |l conmposyiik e particularly to a tw-cycl e engi ne oi
conposi tion corrpmmﬂfmﬂﬂwm,”k amount by wei ght of at |east one oil of
lubricating viscosity i nor anount, sufficient to re uge T.mle(f

em ssion in the exhaU8éfases of two-cycl.e engines, of at l'e SJ 002

oi | -sol ubl e manganese carbonyl conmpound. “AS is well known to those skilled

in the art, two cl to - , Lpe rpcati ils are often

L ddod dryeet 1y TROSERINE LA cGisd .r;#b‘ﬁ FGR. RBBu@bnSRPRR 1" |
engi ne cylinder. However, the incorporation of a |ubricant conponent into
such fuel |eads to substantial problenms of (blue) snoke being produced in

t he exhaust gaseph® ti : Rar Lyhrd i.n i resentdy in
general use for tm%f?gggﬁa%g??gg%iegn?eé?g%grEtg){g %h"fea S e eeﬁl%]ﬁ%n

probl em Asihecomso®itisn; cxete patehaaha 43t 10 R RILH | [lcr eased
significantly, due to their appli t(?ati on i n(i‘gjy\c/)vi d%teavgri et f%% re%ﬁqipﬁr:%nt such
as not or cya ¥k, composiet boh boenpr £8ghgea, maforakicuet H@OWidH%/\P&%aé now

bl owers, chain saws, and the |ike, the anount of snoke generated has becone
a maj or envieastreonal otbnegr lubvieaging wdsebadioy el anGhilnbr Wlowdnd,

| ubri cant suafljers. VWil e the unique problens and techni ques associ at ed
with the | @ikeient ototnedeyel emekgi redshdon do tehe kxhapeagrRjdded) of 1
8 J UN 2002 - 2 by those skilled in the art of two-cycle engine

| ubri cant s B F¥FLe ierginedri efnatt ypastsene il -ecdmille, Mandandas ent
4,708,809) to date there are few comrercially avail abl e snoke reduci ng

addi tives. PP FOmPAWRA 162 addr esses the snmoke eni ssion probl em of

using an oil-soluble h‘%/di{llocar b%g-substi tuted amne salt. It is also known
that pol ybut ened*s etonENAP§ skild6Buiy &he ax& therefore al so

f dt | sobut.yl Pl B), b d in.two-stroke fuels f
{he oxpres S RhIBRTE oSt rHTGUTHIERe. SRBNBSHBERGRY I b Rane Bt SRR
f d i ' i 5 [ f l.ati D f thei
b1 11y L0 ] YN e andd BOvSL cORpt Bt B 9 TRERBEE PBATEng Sapafepost (s

Further, PlhiBeridudPaed! endidigihaerah s8kkbs.an rgeed

net al -wettilng properties and 1| rrp’?%g}éd %?Frlnﬂgtg?enggﬁ ﬁ%é, Q:I%% t wo- st r oke

| ubri cant s irddte-peia tiforldis helwsriant! 8¥hpbReRECRNEWE sQnS kS HY@l i on
and deposits commonly seen with mneral oil lubricants, while prOV|§1ng
prot ect i on tagaiuksitamaia AnskSS1éms NPf (blue) smoke being produced in

the exhaust gases on combustion. Mineral lubricating oils
presently in general use for two-stroke applications
exacerbate the smoke emission problem.

As the use of two-cycle internal combustion engines
has increased significantly, due to their application in a
wide variety of equipment such as motorcycles, marine
outboard engines, snowmobiles, power mowers, snow blowers,
chain saws, and the like, the amount of smoke generated has
become a major environmental concern to engine
manufacturers and to fuel and lubricant suppliers. While
the unique problems and techniques associated with the

lubrication of two-cycle engines has led to the recognition
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However, wi th increasing environnmental concerns and the establishnment of
stricter standards regarding snoke O em ssions, it is essential to devel op
t wo-stroke lubricant formul ati ons which provide an inproved reduction in
snmoke em ssions fromthe conbustion of the fuel/lubricant m xture in

i nternal conbustion two-stroke engines. A lubricating oil conposition for

two-cycl e engi nes providing inportant reduction in snoke p u I
exhaust 18 J U N 2002 -3 gases from @ommbusti on of fuelllggﬁfgngﬂﬂz

m xtures in tmo-cgcle engines is disclosed: The lubricating oil_ conposition

conpri ses BY nBReFeaftdAted: in Khee arfhOlc FMATFYSiIe NP ine Hebriganks of an
oi | l—sol u?l%a%dﬁifl%gh-gggl igk)%l%an ag&%% car bon?/#?%:qlfn&p?or@d%l fl(I)r sexarrpl e a
cycl opent adTt ehy e | d&ﬁﬁbu * O

t hyl I t adi tri b |, i K i t.
oLy oyl SRERKadh oK), FBATRES ] S e 4P DS LEGHE g amoun
|Ubr'Cat'Q9VXi?§8§gt¥ gg?igﬁgﬁagﬁﬁjgﬁgfyy%ég.Iubrlcatlng vi scosity and

optional |y contarns a _ ti've conmponents such as ashl ess
di spersant and gl Fag!at%ta%kfi'de”%_sezaratdar'?é%é G alig defeLggnt - 10 The
two-cycl e engine Tubri'cant “éonmpdsition of this invention requires a major

amount of @rbyDehCati (8iAL aPATAA-AN ublid ARYE JArBYR-AIB L @PRY | cati ons

and a m nor snoke em ssion reduci ng anount of at |east one fuel-soluble

nmanganese £AikeN¥h1€0NPaEnds HAMRY &nowrd RS R yiteied Yhidganiyand fuel
additives may be present in the conposition as well. The conposition of the

i nventi on genpoaedymadnpyi €S iEobubyd driwrariDfthdrefotmnsel dolbre £atiag oi
and upto 30% w preferably 10 to 25% w . of solvent based on the wei ght of
the total tonpsspolypnsobhtylleme q#liB)g aidy deposEd iin tofotderokeent i on
when incorporated into a fuel suitable for use in twocycle engines, may be
used as a feehsdfof theuekpgesise pampesRe off simkeopingudedl $mokdée exhaust
gases of two-cycle engines. . ' 20 Base Lubricating, Ol. The lubricating
oi | basest®BkSEaANbETr@BLEHe d FLESmhastey faund) Rk G | B0 Eyerrperoke

| ubricating oils, or mxtures thereof. In general, the |ubricating oi

basest ock WPFLRADE BokmHdaddions, RSy Faiditid A HBoUEC5 to about

10, 00Q Cshigéofgﬁéfiggtgggggurd completely without leaving any

deposits. Further, PIBs are compatible with mineral oils
and confer good metal-wetting properties and improved film
strength. Thus, in two-stroke lubricants, the use of PIBs
helps to alleviate problems of smoke formation and -deposits
commonly seen with mineral oil lubricants, while providing
protection against wear and scuffing.

However, with increasing environmental concerns and
the establishment of stricter standards regarding smoke
emissions, it is essential to develop two-stroke lubricant
formulations which provide an improved reduction in smoke
emissions from the combustion of the fuel/lubricant
mixture in internal combustion two-stroke engines.

A lubricating oil composition for two-cycle engines

providing important reduction in smoke produced in exhaust



1 ~ JUN 200 - 4 typical applications will require an oil having a
viscasity rangi hg from about 10 to about 1,000 cst at 40C. Natural

| ubricating oils include mneral or petroleumoils, and oils derived from
coal or shale as well as animal oils and vegetable oils (e. g., castor oil
and lard oil). The base oil may be any of a wde variety of oils of
l'ubricating viscosity. Thus the base oi| can be a refined p‘hr8afJU|N g@gg
base oil, a refined napthenic base oil ?"or be derived from unrefined,
refined, rerefined oils, or mxtures thereof. Unrefined oils are obtained
directly f gases fomxtambustion of fisl/{ubricant mixgires instwed-eycloengines isakistdosedt unen)
W t hout fulrrggniar purification,or treatnent, ,for exa I% a f aJ e.oil, obtai ned
directly frBerubricating il FRMBRRIHOR FHRPTAES 2 WA Ypeinhadia bage fubricatngipilect | y

fromdisti]latio h [ i i1 treat nent.
Ref i ned oi ?%@%F’é&&aﬁﬁ%ﬂ 8{%1%%—%&54%&@%1??@%#%%&%@%468% ﬁél‘%ogﬁg]fl ned oils
have been ' ? eh ' ' nor e
o oper &1 6sc o e e Aol (af R aen &4

hydr ofr eat insthyloyelovpentadienplaharegahesexticabonyd in asindke recueigy amowscThon,
filtration, and percolation, all of which are known to those skilled in the

art. Rer ef basedubsicating pid peaferablyds apendraf 2 mineralai] ablubsrating visepsiyaades
simlar to tho use o qgbtai.n the refined,0ils. .Th .rerefined oils are
21 56 knowr hATPEeRE phiheibE ol ebfbhieug shitpint dietinsl TS nal |
rocessed [ St Pﬂﬂél}q bRk d down
' Broducts.' %ﬁo@@ﬂ@%&&ﬂe&%@%ﬁéﬁtﬁéﬁ C 0|?s I nc eﬁ%gmﬁl;gd?%%% on-oils and
~hal o- substddtstgeast. hydrocarbon oils such as polynerized and interpolymerized

olefins (e. g. polybutylenes, polypropylenes, propylene-isobutylene
copob§ners, chl 'th mwlq)@:g}%ﬁynmgpmp@mypuOE@%wgyt,mrptﬁqms aonaiofes)

Vi1 at ea aRemeAg § \rice@ o biHoPR iRl B o RSk BTGRP HBRGTY]

derivat i vegmokaalisich rediéing @HOUAOSE hf18420he fitdldofBe MhtSanesy BirhEiyIC

| ubricating oils also include al kyl ene oxi de polyners, Tnterpolyrers,

copol ynmer sompdudd.rHowtvey,df deshed cotherinbrieint and efueleadditines nimydbeprgsent iups
have beencdlmdi fied, such af l;ﬁ{]ﬁest erifii cagi on or etherification, Another

sui t abl e dhasempesition ap ¥iellc Tihgispmpasiting ob hedurestion; gsasrally CORPrises of

di caypoxyl ] | Oéno 1 Cl s i,Ni J Zu&gi ni c

aci dfsgoand ﬂéfrﬁﬁ%ﬂdfoségvglo%P%seggplggdﬂn%aoﬁle:#nlﬂcupﬁé?g%ndgfzc%r?g%r%ﬂggpgé’ bg beri c-acid,
sebasi ¢ acifdolventBakédT o tHedyeighti dfitke @il dompbsitbe] Thaditicdiiigeil mal oni c aci d,
al kyl mal oni ¢ acj ds, alkenyl malonic acids, etc.) with a variety of alcohols
e.g., but epmpositingof thednyentigncwhen incapamicd inde 8 dial isuitable foryusads fwo-al cohol ,

Eotbr o s YHF Saginks aided e B henP At s e SRSORR B8 bk BBt
monocar boiﬂlﬂe%ﬁ?%s?‘gas%@@f%%%léeﬁﬁﬁedf?o'.y0| et hers such as neopentyl

© glycol, trinethy Fopane, pentaerythritol, dipentaerylthritol,
. tri @t aer yt hr iBasé Lubrichtingd)il.i The. lubricating oil basestock can be derived from

natural lubricating oils, synthetic lubricating oils, or mixtures thereof, In general, the

| ~ lubricating oil basestock will have a kinematic viscosity ranging from about 5 to
" about 10,000 cSt at 40°C., although



18 J U N 2002 -s_ The base oil can also be a mxture of two or nore of the
nat urfal aid synthetic oils. Mneral lubricating oils are presently in nore
general use, and a preferred base oil for purposes of this invention
conprises a mxture or blend of at |least one mneral oil and at |east one
pol ynmeri zed ol efin, particularly polybutene, as the base ZLI. g@tﬁgutenes
are currently used in two-stroke lubricants for the exprL \$U$$ f
reduci ng vi si bl e exhaust snoke. Pol ybufiefes are usual |y conposed mainly of

, i sobutyleng, and,are theretore al, referred to as polyisobutyl enes,pr

bl Be.  Lower CYBEERh SPPLAFORE SRPCHid: A6 Tha h e MEN MIAge W eoal ey

wei ght of r . 400.1300 t hough rarel y use e base, L1 ui ds, have
found appl i%%tq(?(l)ﬂ i Flll?&o?}s)??gkgg. _to_ aioxltlé’ib(?osﬁiuba‘rt?cg&atéf ormul ati ons
where their abil] d Is I | et Wi |.eaying any
deposits is advaﬁ%ggggas$Hg%é§g§%é%b%ﬁ%§?ﬁggg\M tﬁ%ﬁ%ﬁ%%ﬂégi étﬁﬁge%@nfer
good net al - in r t} i IR0 fi . rl

bl ended wit IiDIéB Ql\}ﬁi gﬁfigsagngrlgggagky t\ﬁg%lmdrfrenrﬁgl?%;'f%rirjr?aé%%gﬁmal

| ubricatingofig ”&ﬁ&envé?é@ébi@}’@ﬁ@scqiédlgt.l,Oitﬁasticﬁr toor i Pkpataibsiepnts,
the use of PIBs helps 15 alleviate problens comonly seen with m neral oi

| ubri cants praobaskedili hbydBROShnhy, oFfuah vAsiepordr idtocks M one sfioke
formation, while providing protection . against wear and scuffing. The good
| ubri cati nglpbppeating visPbBityeadhuiso thewdrass lcfluetan dbe ca resfiinedent s
in two-stroke applications .relative to mneral oil. Generally, the

conposi ti onpataffiéni hypat basecodpr,i sesafjnedOfaptthenic ase ~o81,]) &k No2002
preferably 15 to 35% wt of PIB based on weight of the total conposition.
Manganese Caebdvel Coapoundefimgd,mnefdmesh gmusfiyntedonbbeinderto be
.enployed in the conEositions of this invention are characterized by being
oi | sol ubl emaKguree| therapfe Hpgefines iddd shranefhtammed oGt lyr bupn
bonded to a nanganese atom "O I-soIubIe"éﬁﬁl"fuel-soluble" as, used

herei n, meaRsPRREFALhECBERBoURdYor EGRJonaiRAfvd® dide (R¥dH pitumen)
fficiently.soluble.in.the._l I i il it th
HEE P T O

honbgeneous t] LAlkNg r nent .| ea he
ovest concEnnid: bEL EBERTLRLTA CaBANTIL £ FAENRT P ReBLIGRPSE B Ch
conpound or p@e%gaeﬂt oi Ihégﬁiheﬁeﬂi&%@ﬂﬂ%ﬁ'dité‘@ﬂPéti‘@z'?Qaé‘géﬁ_ of

car bonyl cohpounds utilized I n accordance™wth this invention conprise

Oor ganomangaggr$enPoky eAER0AXEAC QTRAMES fUihdieHrdLaMie. RELisbQUbE1Be
made of a cycl opent adi enyl manganese tri carbonyl conpound of the type

descri bed iarb. sbnilPat. thoghe2 udt2Ahedandd 13 leXcasl . tHatiSres Ené@nobesmade
of such conpounds as cycl opent adi enyl nmanganese tri carbonyl,

met hyl cycl opaweatdeenykreatgdndse dne car e ,puwt 1fd cgtc] apesteps ehyl
manganese tricarbonyl, dinethylcycl opentadi enyl manganese tricarbonyl,
trimet hyl cyémpperMeaghengr nergapswertieg bdvdtablieomueitieptheadi enyl
manganese tricarbonyl, i sopropyl cyclopentadi enyl manganese tricarbonyl,
butyl cycl opERERBLEHGE ARFdHAes@istillation, hydrotreating, dewaxing,

solvent extraction, acid or base extraction, filtration,
and percolation, all of which are known to those skilled in
the art. Rerefined oils are obtained by treating refined
0ils in processes similar to those used to obtain the
refined oils. These rerefined oils are also known as
reclaimed or reprocessed oils and often are additionally
processed by techniques for removal of spent additives and

0il breakdown products.



L. % 18 J UNZ2002 tricarbonyl, pentylcycl opentadi enyl manganese
tricarbonyl, hexyl cycl opentadi enyl nmanganese tricarbonyl,

et hyl net hyl cycl opent adi enyl manganese tri carbonyl,

di et hyl octyl cycl opent adi enyl manganese tri carbonyl,
dodecyl cycl opent adi enyl nmanganese tricarbonyl, indenyl manganese
tricarbonyl, and |ike conpounds in which the cycl opent adi gngl 'ez
contains up to about 18 carbon atoms. A Preferred organo ngahﬂzg ﬁﬁgound

i s cycl opent adi I nganese tricarbonyl . Particularly preferred for use
in the practice%&&qﬁgﬁﬁ%rﬁ&ﬁﬁi{RFf@g%egﬁ9¥%9€¥eﬁﬁnPéé?eﬁFg nmanganese
tricarbonyl, ot for. t synt hesi s of , cycl opent adi enyl mgnganese
tricar bonylhsala%‘reeéhme l%%%‘ﬂé?‘%%???‘l&%’é ?If%rﬁ't‘ Reas Hogéﬂleﬁl&ﬁdt &nd s
Pat. Nos. 2, ‘ 27 poj ed _above,. see,U. S. Pat. Nos.

2, 868, 816; 215, 883? %éﬂ g%%%%ﬁ%tsil%%dtg %87?%?%’?“5%%8%? hers. Cther |ess
preferable ]g&ﬁgﬁﬁgggn§§e 5¥?ﬂgﬁ§“ I e Q i nclude the
non-ioni c di am ne nganébé&?r car on$$$§€f?g%n%oﬁ§§§hgéggﬁéh as brono
manganese dramMdima-dd | VA1 &k br FROg Es(li pyridine tricarbonyl,
described in U S Pat}gﬁﬁ._z, 02,489;ﬁ§ﬁ% acy?gﬁgnagﬁese tricarbonyl s such
.as met hyl agrilw (16360 teresk pdi o) (1Bd@eEesS) | réear boayh andehgazoy! nethyl
cycl opent adi enyl manganese tricarbonyl, described in U S. Pat. No.

2,959, 604; thereuf)l; rellgslinses e Aqes Dpstydsy B4If ha 2Ry phead! aiphaalase

pent acar bonyl, described in U S. Pat. No. 3,007,953, and the arofmatic
cyanomangaedderd c aliynhd teed utipheny B sulf NMes 2002 welll aasthesit yl ene
cyanomanganese di carbonyl, described in U S. Pat. No. 3,042,6693. Likew se,
use can be dexdeadrivam cpentegh erand rhonehess thernebdpyandonheuddkeqf the
formula RVWW(CO) 2L, where R is a substituted or unsubstituted

cycl opent adY&Retgicodpiahgatyi ey 1ol b aksdoinatwide, adkylenesoxibliegand, such
as an olefin, an amne, a phosphine, SO2, tetrahydrofuran, or the |ike.
Such conpoRPdYMEXE /v SMETGTRP 1SS GORABIRETS PR Ber h¥RB1iVRE, thiersiof

~r - Conpl exes, Val. .IL1, Ansterda | sevier, 1967 or G ordano, ,P. J. and

Wi ght on, rein, fhe Rﬁﬁﬁﬁﬂég_ Iroxyl 1 FePURBRAKRsReBRNRREALRERY | di mer
(di mangane [ yl al so. be emplagyed. if desired. Solvent. A

hydr ocar bo%glggo%%r ts%’g’lnvees)n e%f;%mna}hos%ami— neﬁ%mr FFERAR - composi tion to

accel erate di ssql i I ' [ [ e, ubeicant fuel mxture
prepared for tmofgﬁ?gﬁégggggﬁ%g%P%%ﬁﬂ%ﬁggﬁ%@#%%%#%%n%%égagggéhgeﬁﬁlfor t he
present i nvemiprakdBtHE esthigld YU sy et | Schydr psagbon 130l vent
havi ng a boil?ﬁg poi nt not hi gher thanléod%?at at%vsphgrlé brgggggg}%

Typi cal exawilgs salcdififi dPeidie] ewmuyracss Honaceouss sehaegixbaghude

ker osene, gasoline, and gas oil. Typical exanples of the synthetic

hydr ocar bosacedmns cs @lodets, imxlaite xbi®r dzebekaneci®f supéirhcsuelags

propyl ene and butene. Kerosene is often used. Additional Additives. |f
desired, oskdasiddiadides fwawid maivk, adiphy deidddeinbbeibeakdlri cating
base oil far purposes of obtaining or inproving perfornance o- ~8JUN
2002 propefPifey., Badierdddiadises abky nmlan ipearches s, akkenyizamaigeics,
anti oxi dants,, corrosigon inhibitors, detergents, pour point depressants,
extrene pr@5d@fe £FFi veEth \A Sty 93l eoRR b9 e Y- rPBEYSN nodifiers,

d the like. I f [ I | - t ai ni det ts include, but
are not |1 ALPERORs, e Ao STV I LAAbnat Se ChE DRI phenat bs.

t [ , | G t.es, .. ' huri sed
P71t um phensene s et B R T R B IR P enSEbRael m

henat es, | [ t I sed [ henat
hor oi n- babh AP GRSt IR oo T S Kl CEUpERIETS ST °°

hydrocarbogg@l yhichiige tHxLaRLe g‘.ﬁlltc;n? & @@ycgia %%?o%ﬁfﬁgggﬂgcp%%'ss or

sul phuri sed phenols (often referre 0 as "overbase enates or

"over basedandl pBUKioIRd AHE 8D retiidrl L&n&vw@%ﬁém??%??ﬁé%' phonat es,
pot assi um sul phonat es, cal ci um sul phonat es, and magnesi um sl phonéat es

wher ei n eatlrisetplydilepragiahdDigint dsriirote, t@iBena8Fgt tArA¥sheus which
in turn usually contains one or nore aliphatic substituents to inpart

hydr ocar botrdpenlraleryychrtite lnasirel $did slidde any of the foregoi ng°sul phonat es
(often referred to as "overbased sul phonates"); lithiumsalicylates, sodium
salicylates, potassiumsalicylates, calciumsalicylates, and magnesi um
salicylates wherein the aromatic noiety is usually substituted by one or
nore aliphatic substituents to inpart hydrocarbon solubility; the basic
salts of any of the



1 8J UNZ2002 - 11 foregoing salicylates (often referred to as "overbased
'sali‘cylates"); -the lithium sodium potassium calciumand magnesiumsalts
ot hydrol ysed phosphosul phuri sed ol efins having 10 to 2000 carbon atons or
of hydrol ysed phosphosul phuri sed al cohol s and/ or aliphatic-substituted
phenol i ¢ conpounds having 10 to 2000 carbon atoms; lithiu o]

potassi um cal ci um and magnesium salts &f allphatlc carbogy g 3Lﬂﬂ§gughd

al i phatic-substituted cycloaliphatic cafboxylic acids; the basic salts of

t he foregorng carboxylrc aci ds (often referred to as ver based .
carboxyl ates” alheibasgofl erdso ke sampeprelitepior giere of ki naﬁ@aiami syotketi®l salts

kel Zﬁl# E“r ReiRrf TEioBite Gits Att Breséadiy Pumo R detieriluge 3nd b pibtefted baseo 1 wo
or nore d' %d@ﬁ 4 GBtfY mtl iofi'co eh BfiRhRNGr Elgﬁféaé’tfle%? ggécan ., one

or rmre ca CI U ates wt one or nore cal cium onate so be

used. ' \WidiPariddtiledstiGhe pelymenizediolefih,) panticulanlys polybutens, ds&ﬁébﬁe&aﬂ t hel r

expense renders theminpractical for nmost uses. \Wile bariumsalts are
ef f ec¥i ve, Paiybutenssare exrentlyotsed instvep- mos\wubmaats foe thecaxpresgpurpass aft s | ess

P ey ous. JROUSEE Ssts xaet SAAE PaD RrEheite A TRt RaarE BEBy 0F) ubr | cant
conposi ti qus,, rt@ %%Hﬁhfeﬂiéxl%ﬁtx@ﬁl%‘i‘éf&ﬁ@&?&%aédiﬁ ?&r?eneéappﬁ%eno%ﬁc“bed

Ashl ess drspe eave or no ne ning residue an

combust i onmolét\dyr ﬂ@i@ﬁf BIB Auide i tHeudibiey avérhomoloRMIat d@eght o xarpeoand in

nost cases - 12 - ‘U N 2002 nitrogen, but sonetines contain in

_addi tion o306y thwghrmebr used as tropbasesfluids, thaxe fpmdsphbicationdn twotstiolie. A
B SRR Rty RlnS S e Bl e S e B o . e
al ke”y' S% o"ﬁ'tIEa aﬂ? ePSsﬁsq E%e&%w éx%ghagﬁﬁbfé%&h ﬁﬁﬁ%alﬁo‘igby

uc

heati ng an kenyl C an ydrl acl aci ter, acid

| ower al kyhd estfer FWd etal-wentinepropertias mmﬁnlﬁ'bvéd?ﬁﬁﬁ sﬁrmgtl@r Lu’aﬂyanasﬂ no
group. The al kenyl succinic anhydride nmay be made rea eating a

i xture ofbl @Idéﬂmthd?m M@E@%kalmmﬁwﬁl@dt mméluﬂ/rmhagefr nis
pr ef er abl r ar co 0 fins et hyl ene,
bt opy! one SRR b Ber® SRAGHERE I hshalS TpHEERE e b S BRisS,

di snesanhﬁew%'ﬁémémebzﬁ%mfmwma dibhubtiga issbiadar of al cohol s
containing 1-20"carbon atons "and 1-6 hydroxyl groups he al kenyl succinic
portion oﬂepdsﬁssuehhepertblncﬂmgmﬂckmdke fbllnmtmlnkwhylbpmmdmglpu:oqacmdn on of the

succi nim des describ ahove The ucgini c esters di |y, made by
heat i ng aamtmre@rarf@ﬁ | Thegogd AuRrIcating properiesa i 618s Jpads g owves, kyl

(5330 © PRSIl a0l Yt Grdhisbol Wt " o1 | ove

aci d- est eGenéralig, théeampbéiﬁaubf&uwenhenaaﬂpﬁusdgﬁo 40%wt, evol ve water. In
anot her nethod the al kenyl succinic acid or anhydrides can be nerely

reacted with an appropriate al kyl ene oxi de such as ethyl ene 18 J U N 2002
- 13 oxide, propylene oxide, and the like, including m xtures thereof




| n anot her enbodi nent the ashl ess dispersant is an al kenyl succinic
ester-am de m xture. These may be nade by heating al kenyl succinic acids,
anhydrides or |ower alkyl esters with an al cohol and an am ne either
sequentially or in a mxture. Such ashl ess di spersants containing al kenyl
succinic residues may, and as is well known, be post-reacted with boron
conpounds, phosphorus derivatives and/or carboxylic acid ékﬁl@ﬂyNgzgﬁznts,
e.g. nalefic anhydride. Typical post-fr@afed ashl ess di spersants such-as

succi ni m des_and nnj ch, co nsat e escri hed j e |dterature. All
the af oredHi ?E&éﬁyo#gagﬂlggg Y ngrg;ﬁtgaéFg %ﬁ%gkﬁgkgiQ#téhFI??%ﬁﬁture
and many q&§y§¥§1éf@%e commercially. Mxtures of various types of ashless
di spersants can, of course, be used. Because of environmental concerns it

| S desirabl e t qe.e0pl Q¥c @SBl £Bsn gl SPELABBLAAY ChHEORiaRihrlddd |hrpdnpl!y:
hal ogen atons sU . UusS, in order to satisfy suc
concerns, ddmpsutes £8PbE ERbLBPEAN iAOLhBECRTHRIN thildHB B YH Y mance
standpoint) to select ashless dispersants (as well as the other conponents
used in t e ¢OMPDSH tAPAScRArhBtEri B¥aANbYORLiTC b ilhabla d aird Aaépgen
content of the overall conposition is acceptably |ow. Indeed, the |ower the
better. Msdlgiebe rahdybyt hevatdi hiveeastposiel icarbonylaigrou bitided abd e
anount of hal ogen. 18 J U N 2002 - 14 Typical hal ogen (chlorine)-free
ashl ess dispedisgamiessuatahl e"ddi~-ssdubidet'hercdfpedi-scdud 1" t s usednt i on
include, in addition to various types described herei nabove, those

descri bed hereim, fneéanai hyaputheshkeoupappd eat icomponadOOMBEEY” and EP
365288. As is well known to those skilled in the art, two-cycle engine

| ubri cati rdistessher Lsuanffiadanslyi sedmble dn Rber JabniscFtomg L3 xture

of oil and fuel which is then_introduced into the en%jne crankcase and
cyl i nder. CRPO$iLbiPRaAE- Ehel 1BPEAgan§édved mixtyme heshsshiveotvodtpart s

f uel 1 t of oil, typi [ 1 th t ai bout 25 t 00 ts fuel

bor 1 oar (BBl enR EopReREhES, he BEEYAAE PRI AHE STHEQ  manganese
b | d.i 1 Xt dl, di t

tbr  cant -FORTA R 408, ERF L PPEBERBACRE SEpoTSRY hy STt e i et

reduci ng t &ﬁg}?@awép' bENgREr QBLEaRRYSt iU, %A%%r ; rgag&irﬁ&egaﬂelb@i dded.

In practice, however, the anount of nmanganese ca nyl” conpound added w | |

range frongghoshch- dohfodhR@Ubr2 cBmpRnaghi percent, preferably from about 0.4
to about 1.0 weight percent, based on weight of lubricant in the

| ubricant-fuel Ph&t®pet dBsitapliel geherhuelts/pesed imarighaye | CaBvghpes are
wel | known to those skilled in the art and usually contain a najor portion
of a nor natbypbdbuAds duttizl zedc hnaa cayadidacareb aniade dusi peitrvadretiomi stil | ate
fuel (e. g., notor gasoline as defined by ASTM Specification D-439-73). A
1 8 J U N @@fgrisésorgrebeanganksel pod ygagdiamd, admioumnslis a rioa upesbf
hydr ocar bons having an ASTM boiling point of 60C. at the 10%distillation
poi nt to abeswlbesCusat shhuldohedimade oft iforFYsdianRentadienk RARFANAFS 0
cont ai n non- hydrocar bonaceous materials such_as alcoho] s, ethers,

or gano- vi t F51E3RBBONAs CORBOuRE Otk &hee type maaraidied eithdhol S- Fathyl
ether, methyl ethyl ether, nitrqnethane), which are also within the scope
of 'this | NGt onSag: 4td PPGuitd erJePg’lderﬂPétF f"r%%‘i?ébé‘ieal}?aeé] rO#n' ﬁ‘é?ﬁ|
sources such as c nd coal . Ex | es ggn i tabl e fuel

| fal.fa, shal.e,
m xt ures a?8m88H8$%2?Fgﬁ¥%&P% g&ﬁﬁ#%?i%ﬂ?@ﬂ?ﬁﬂﬁﬁ? Gl "and et her

gasol i ne i TwWo- 4 0 contain other
additivesaﬁgngi%9§E%E?B%Eggkﬁw?bwﬁgﬁgy%%érﬁiiF%g?g éfhrt. These can

i ncl ude anétngfgeglslagéwtad&léﬁ@1a?uatr@arr?e-@ kst dpasigappounds, | ead
scavengers such as hal o-al kanés (e. g., ethylene dichloride and ethyl ene
di broni de) gif¥ehy169LA0RnFRAACERS, niHdared datt ScHtlsdn@B, trimethyl-
2,6-di-tertiary-gutyl-4-nethy|phenol, rust inhibitors such as al kyl ated
succi ni ¢ aeydsopadtaaipeyildesndeacisy itasicdrisomgentsropyleychopehbas, netal
deactivators, denulsifiers, upper cylinder |ubricants, antiicing agents,
and the |i&éen¥hi sangamesieorcriscardefnytl wi isopreepyIcrel ggenkeddienylead
containing fuels. The invention will be further understood by reference to
t he fol | ownaggBraspl ¢€r ivhinkioniyicl ddy koyse kdpentad bemplii nenganésehe

i nvention.



18 J UN2002 - 16 EXAMPLES 1-5 Japan is one of the highest vol une
producers of twostroke engines. A Two-Cycle Engine oil Subcomm ttee was
formed in the Motorcycle Technical Conmmittee within the Japanese Autonobile
St andards Organi zation (JASO to address and establish quality standards
and test procedures for two-stroke lubricants. JASO M 342-92 is a .t d
procedure to eval uate snoke formation._ In Table I, Iubricaﬂi&ng}N fﬁ;z
conpositions 1-5 were prepared by blending the conponents given in Table I,
t he amount .of 1] np i L QI S o el d on
t he meighttg cgﬁg P?%fsﬁggg&&g F@%ﬁ%ﬁﬁﬁ%ﬁ%ﬁﬁxan Igg%%gféfggiggc_gge
'dent'f'edh@QQiéyeioﬁeHEFé%EhQ1dﬁh%?%$39efﬂkfﬁﬁﬂ fPQQEEWﬂ%Q€h9l5persant
a

and anti oxl dants. M neral basé oil is a 350 grade solvent reflned

mi ner al baé?chbenE’hBi'bﬁ¥§ Rahylanele Wraka raforfH0, r&)ir@ét!ﬁd@]:o&\@j/%&cmagber

average determ ned by ASTM D 3592. Kerosene is a standard commercl al grade.
M neral bapenealiiéhyli aangifeser add caalbaaiil r efddwt; Yeyel sbebbs@iahlyl The
manganese carbonyl used is nethyl cycl opent adi enyl nmanganese tri carbonyl
(MVIT) in thenfyjanasef taibhebdngfll ,6 inddy lanchridfihedid uanicdrisonyy, asndat i c
solvent). Each of the bl ending conmponents is conmercially available. The

| ubri cant &¢dkposbmponrds- Snwehd chy dlheatcynt Yape rdraskiceriyok et i ety bgonti | i zi ng
the procedure of JASO M 34292, a test procedure using a Suzuki SX-800R test
engi ne to KBdbervpf Spnabpol 38 edrhent ahenee dumuRferwpdcified test ~ s
,a a N ~ao2 - 17 cycle. Afull flow light extinctjon snoke nmeter connected
to a chart OFg2PPHBPIARSSHs EAMPEURNEL dF CHHEORGRAAS IINE} tHangapeseant

conposition and fuel were prem xed_ at a fueljajl_ratio of 10:1. In Table
PP be t OLF IRREPPBYE b BATELAUESIIN SEARRT G (9 USe TRSPRRT i vely 1n

Table T at _the 10:1 f l,oil, ti,q. The | | .of ddi t i th
fﬁel?oiIanpf?gFécFnoggghﬁggén&%nkﬁéﬂklﬁ%in§¥§96$ §%£§é€h§l #%ﬁ¥ g; naﬁganese
i t Ll LI 4 T j 00 | uat ed
ngal nst - oabpadhheb ke Bl TiEenbds SR AR Es 1 P e angi ne
Coating. ohi . ( ' . ey

exanpl o5 ACEETHBRERNIENTY dnBiebed\tr e U HIP SATRALEL | Qochfntal

European Copnehk §PEErakaherenas fauRli s/ U Jhepdestysgguence far the
JASO Snoke (1) run was J1 - Afoil 1) -B(GIl 2) - JI -D(G1| 4). The test

sequence far gibe4iASEn8moke 207k snumotasl Bbovdl( @de 27) s. P46l INds) -- E
{G1 5) -- J1. Five specified stages for test conditions are repeated three
times for eaekstess;f agBbei, B5KHl;er2d,96M 19145 aknd mMOkEB YS9 | yameagur ed for
each repeat. The average snoke density of the J1 reference oil for the two
JASO t est sotbetalcul ated, and the Snoke Tndex of the candidate oil is
calcul ated . Average snoke density % J1 X 100 - "Snoke | ndex Average snoke
density % candi 8&heroilpsshersferanled Or FBONFNIHI¢<e 1 _RRRUARS Vgﬁﬁhted in

Table I'l. Test B, with oil ,2, represents a IIchaI, ood qualitg | aw snoke
“ai | for mul BRYoReaRBPRPEGAd A usies Shfy rg%ifb'k’ég lc diamine manganése

tricarbonyl halide compounds such as bromo manganese
dianiline tricarbonyl and bromo manganese dipyridine
tricarbonyl, described in U. S. Pat. No. 2,902,489; the
acyl manganese tricarbonyls such as methylacetyl cyclo-
pentadienyl manganese tricarbonyl and benzoyl methyl cyclo-
pentadienyl manganese tricarbonyl, described in U. S. Pat.
No. 2,959,604; the aryl manganese pentacarbonyls such as
phenyl manganese pentacarbonyl, described in U. S. Pat. No.

3,007,953; and the aromatic cyanomanganese dicarbonyls such



18 J UN 2002 - 18 Index (currently greater than 85 when run in the JASO M
342 snoke test procedure). Tests Dand E, with Gls 4 and 5 with MMl
denonstrated a significant benefit with an inproved Snoke | ndex over Test

B. This woul d enable neeting a nore stringent Snoke |ndex requirenent, or
permt a reduction in the ambunt of PIB in the fornulation t8) nﬁﬁ blb
present Snoke I ndex requirenent. TABLE I GO 112345Additive J \2 %
Package- 5. 005. 005. 005. OOM ner al oi

47.6244,48 4 PI 6 §g¥§£§E 24.1619. 761
S(Ba)7619 761@)é @%Fﬁﬁ’ Fﬁgu %Y%E‘) néi%’(?%%Z%%ﬂ%%ﬂoéligl\)éng%g%éése 5. 18
car bony! - - 8at 160688310385 GWARLE 1licenliend, el IGIA 1L GEHECOEC | (Tabl e
)12345Mn, ppm - 21018JASO Snoke i ndex (1) 7186- 95 JASO Snmoke i ndex

(2)-88-9598yc1opentadienyl manganese dicarbonyl compounds of the
formula RMn(CO),L, where R is a substituted or unsubsti-
tuted cyclopentadienyl group having 5 to 18 carbon atoms,
and L is a ligand, such as an olefin, an amine, a phos~
phine, S0,, tetrahydrofuran, or the like. Such compounds
are referred to, for example, in Herberhold, M., Metal
m-Complexes, Vol. II, Amsterdam, Elsevier, 1967 or
Giordano, P. J. and Weighton, M.S., Inorg. Chem., 1977, 16,
160. Manganese pentacarbonyl dimer (dimanganese
dicarbonyl) can also be employed if desired.

Solvent. A hydrocarbonaceous solvent may be used in
the lubricant composition to accelerate dissolution of the
lubricating 0il in the lubricant:fuel mixture prepared for
two-stroke application. The hydrocarbonaceous solvent for
the present invention may be a petroleum or synthetic
hydrocarbonaceous solvent having a boiling point not higher
than 300°C at atmospheric pressure. Typical examples of the
petroleum hydrocarbonaceous solvent include Kerosene,
gasoline, and gas o0il. Typical examples of the synthetic
hydrocarbonaceous solvent include dimer to hexamer of
olefin such as propylene and butene. Kerosene is often
used.

Additional Additives. If desired, other additives
known in the art may be added to the lubricating base oil

for purposes of obtaining or improving performance



- 19 - 18 J U N 2002 CLAIMS 1. Two-cycle engine lubricating oil conposition
conprising a nmajor anount of a base lubricating oil characterised in that

it further conprises a snoke reduci ng anount of at |east one oil-soluble
and fuel -sol ubl e manganese carbonyl conpound. 2. The conposition of claiml
wherei n the manganese carbonyl conpound is a cyclopentadieaﬁi manganese
tricarbonyl conpound. 3. The conpositiofgof clai m2 wherei héUP?ZDUZ

cycl opent adi enyl manganese tri carbonyl conpound is selected from

cycl opent ggir epytti@sgapese hatgailkerylindRidy |Ciddanaied] enyt iwegganese
tricarbonyl, ethylcycl opentadi enyl manganese tricarbonyl,

di met hyl cyagepesaf adhebypkiganganesertriosiarantibitire} hyd tyedopes) adi enyl
manganese tricarbonyl, propyl cycl opentadi enyl nanganese tricarbonyl,

i sopropyl cyehopeointi éeptesaagases extrienar ored sutritadditel weent adi enyl
manganese tricarbonyl, pentyl cycl opentadi enyl nmanganese tricarbonyl,

hexyl cycl optstedi tyiyindexginpseverscafivdet ioretnnd ibiend cyandpene adi eny|
manganese tricarbonyl, dinethyloctylcycl opentadi enyl nanganese tricarbonyl,
dodecyl cycl} ¥pent adi enyl manganese tricarbonyl, indenyl nanganese
tricarbonyl, and_m xtures thereof. 4. The conposition of claim3 wherein

t he cycl opent adi B¥§PPA8fgaResB1ERPL S BeHAL CRRFAMILNG detigrgents| 2002 - 20

nethylcyclqggg&gdleggg nanggggﬁiétnlcarbonyl or c %%ﬁgfntadlenyl.nanganese

tricar bonyt FhePBbnPbSsi piEes oy itk NRER) e skl et B8ny|
conpound is a non-ionic¢.dianne ganganese tricarhonyl, halide conpound, an
acyl nangd%@%%a???ba?ﬁgﬁvw ghﬁﬂSﬁﬁ&/ &F

" 237 HWh LSyttt Ryl
, i i ; . )
Compoats BheRde 8L O RAb LY BRBRRAARERE LML IR therllfes,
| i i | i f | Rvh( c0) ZL,
cycl opent aghfﬁ%ﬁr @?‘Qgéfvéﬂ'oﬁﬂfahgl%s p%m%l&cyllcsl%o% J)nc%tga%ée%rfm a (c0)

in which R1s substitute unsubst’i f ut group having

5 to 18 i ' f :
0 (xﬁﬁﬁﬁb@égﬂssuﬁﬁﬂuflbédachhﬁﬁﬂﬂ%ﬁgéﬂgﬁﬂﬁ,’&Ha(gf %ﬁgﬁfﬁ%@ﬁherein

phosphi ne, SOZ and tetrahydrofuran. ?. conmposition o

t he manganrsgneéai ANyhefQTRSUNHek-S i FRRGVME S0 IR 1AE kP | n 4k NBte . 0o8. The
conposition of any one of clains 1 to ? wherein the base |ubricating oi
conpri ses moi¢ ealliphatic| gastpeneoningaalt diydrafcdnbon cadiwgi Vitsgpsthy and
at least one polybutene. 9. The conposition of any one of clains 1 to 8
wher ei n t Reasamganbte efir apyybfcthpodiod cige i pdrendls ar sswlphuwiséd om
about 0.1 to about 2.0 weight percent based on the wei ght of the

| ubri cati rRpRPleohpbieni safergedThe @smiesiankasast" ahenattesw@¥ein the
nanganese'garboqzl conpound i s present in'pn anount of from about 0.4 to
about 1.0 VRYgRRAPRL cenlrBusigednpPhrdak&sghti oflthm @HiRhanaeLDi |

conposition. ., . .
A sodium sulphonates, potassium sulphonates, calcium

sulphonates, and magnesium sulphonates wherein each -sul-
phonic acid moiety is attached to an aromatic nucleus which
in turn usually contains one or more aliphatic substituents
to impart hydrocarbon solubility; the basic salts of any of
the foregoing sulphonates (often referred to as "overbased
sulphonates"); lithium salicylates, sodium salicylates,
potassium salicylates, calcium salicylates, and magnesium
salicylates wherein the aromatic moiety is usually
substituted by one or more aliphatic substituents to impart

hydrocarbon solubility; the basic salts of any of the



18J UN=~0~2 - 21 11. The conposition of any one of clains 1 to 10
‘whi ch' further conprises kerosene in an anount effedtfve to r acoel erate
di ssolution of the lubricating oil conposition in Fuel. 12. Two-cycle

engi ne fuel conprising a m xture og two-cycle distillate fuel
| ubricating oil. conposition characterised in that the | L1 .dmﬂf&(}%
conposition is as clained in any one-ofticl-ains 1 to 11. 13. The fuel of
claimi2 conprising from 10 to 200 paxts by wei ght of fuel per 1 part by
wei ght of flowlegiodatg rga nidy o s{dfoen rdfedradt hodasf "oedurbasedt he anount
of snoke produced in the exhaust gases of a two-cycle engine on fuel
conbust i osadtioyl adegit)i seshe nkidrhpiosnas | sigd iwmt hpotaskiaml, ulbailcinimngnd |
conposition as clained in any one of clains i to 11. 15. The conposition of
claim1 sobgi@siw Balts oferiydireivsed deesphegulphurigeds gdlefdanscl ai m 12

substantially as
having 10 to 2000 carbon atoms or of hydrolysed

phosphosulphurised alcohols and/or aliphatic-substituted
phenolic compounds having 10 to 2000 carbon atoms; lithium,
sodium, potassium, calcium and magnesium salts of aliphatic
carboxylic acids and aliphatic-substituted cycloaliphatic
carboxylic acids; the basic salts of the foregoing
carboxylic acids (often referred to as "overbased
carboxylates" and many other similar alkali and alkaline
earth metal salts of oil-soluble organic acids. Mixtures
of salts of two or more different alkali and/or alkaline
earth metals can be used. Salts of mixtures of two or more
different acids or two or more different types of acids
(e.g., one or more calcium phenates with one or more
calcium sulphonates) can also be used. While rubidium,
cesium and strontium salts are feasible, their expense
renders them impractical for most uses. While barium salts
are effective, barium’s toxicology as a heavy metal
renders barium salts less preferred for present-day usage.
Ashless dispersants are described in numerous patent
specifications, mainly as additives for use in lubricant
compositions, but their use in hydrocarbon fuels has also
been described. Ashless dispersants leave little or no
metal-containing residue on combustion. They generally

contain only carbon, hydrogen, oxygen and in most cases



herei nbef ore described. 1~. The nethod of claim 14 substantially as

her ei nbef ore described. .A AAE.Al.A .A9l.A

S.A3U . Al .All.AF. A, A3y. Al .Ay. AF.A .AA5.A {.A@.AYLL ) * \ ] d e
-.rs|wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]lc&a]c
aJ cRa] ca] ca] ca]ca]ca] ca]ca]c:al] c: a] ca] cal <=

cdrve(=EGSY9sDE{ vql gb] X] ca] ca] ca] ca] ca]ca]<a] ca] ca] ca] ca] cl]&a}lw\]l cZﬂﬂ?ca] ca
] cha] caV] ca] ca] ca] ca] c(a] ca] ca] ca] ca] ca] ca] ca] ca] ca! ?S+, >?Hl abj k} xsnid_Z]]c

a] ca] ca] caj iatepdwal wat cedret tadsateataahcahcahadkdancalteahcal cal cal calcal ¢

ajc(a] ca]ca] ca]ca]ca]cal

QRkI 10Pghwngneame th 71 i € aé tehent sayaehcakcphesbhakaa] oal ealipruzal ca] ca] cal ca]

ca] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca]calcalca]ca! 01@H VWgrwxU Vi | u

}xsni d_Z]] ca] cal qatetérreéd ajshl eascdlispprahad] ds] aal @adkemyQalsaaj-ca] ca] cal ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca]cajcalu v .
cinimide of an amine having at least one primary amino
group capable of forming an imide group. The alkenyl
succinimides may be formed by conventional methods such as
by heating an alkenyl succinic anhydride, acid, acid-ester,
acid halide, or lower alkyl ester with an amine containing
at least one primary amino group. The alkenyl succinic
anhydride may be made readily by heating a mixture of
olefin and maleic anhydride to about 180°-220°C. The
olefin is preferably a polymer or copolymer of a lower
monoolefin such as ethylene, propylene, isobutene and the
like.

Another class of useful ashless dispersants includes
alkenyl succinic acid esters and diesters of alcohols
containing 1-20 carbon atoms and 1-6 hydroxyl groups. The
alkenyl succinic portion of these esters corresponds to the
alkenyl succinic portion of the succinimides described
above. The succinic esters are readily made by heating a
mixture of alkenyl succinic acid, anhydrides or lower alkyl
(e.g., C,~-C,) ester with the alcohol while distilling out
water or lower alkanol. In the case of acid-esters less
alcohol is used. In fact, acid-esters made from alkenyl
succinic anhydrides do not evolve water. In another method

the alkenyl succinic acid or anhydrides can be merely

reacted with an appropriate alkylene oxide such as ethylene



I1rov2 4 6 E''.)/)T******++fyql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c"a]
ca]c&a]caU]ca]ca]ca]ca]c&a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal+ +;
+++++++++++++, -0 7,8 DE, I, mX,y,,,,,,}xsnid_ Z]]ca]ca]ca]ca]ca]ca]ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal,,,,,,----0-1-?-@[-\-l-mz-{------------- .. }txsnid_Z]]cal]calcal cal ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]fg]ca]ca]ca]ca]ca]cifg Eﬂééﬁkuba]ca
Jcaljcal... @A ...... [1819/blclzl/{/l/l@"0_0000000000}xsnid Z]]ca]ca]ca]ca]c
a] ca] caj cabszahaa] pabp gh@a]acakaa]aqalaﬁal &leC A]isad C allrial wt v | et €@t €8] caj caj ¢
ajcalca)l ca! 00011111R1S1f19g12z1{111111111111111&2"' 2K2L222} xsni d_Z] ] ca] ca] ca] c
a] ca] ca] catheteaFca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]caJca]c
a] ca] ca] ca] cal 222222222222=3>3U3V3{ 3| 333333333444444) 4*4}xsni d_Z] ] ca] ca] ca]
ca] ca] ca] ca] ca] ta] eapthfprapmbpddealtc dhealacsh e & icsjenad avalt cibg cahca) ca] ca]
caj c(a] ca] ca] cal *4r4s444444444444444444444

555555* 5+5&8kBhHyd| ghpwhndcZpstakeahddlec alicdiuoag ca]‘lhﬁsm]mm} ba|made "hyc al c
Aa]c“a]c“a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c“a] a]J cal ca Y5c5d5555

6! 6y62666] Hearing7alkenkd{ 888845969994Gswr ATV sHraewrtagdthyta] cal ca
]ca]c(a]ca]c“a]ca]ca ca]ca ca ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caI
0999: - - - oy @Sheysawpth: anga cg @l and an ngqe_elther sequentially or

,;}xsnld Z ]ca ca ca]ca]ca]ca]ééjééjééjca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

ica]ca]ca] | Balté&FY8Pca] ca] ca] ca] ca! ;
L SSKKSHLS, <B<T<<<<<=z3) =* =?= d Z
]ca]ca]ca]ca]caFESPcﬁfgéféﬁ]8&?8§f5§$%§]€ %ﬁiﬁ%qgﬂ %§§§ %@% gg}%:}g:}g:

]LJ]CglAg] 2;]: EES?E %5] 8%!]?5% f’%ﬁ%@&ﬁ‘gﬁ% Z‘}é:ﬁa%g] 7@ (‘g?‘é%] calcal ¢

)5 oL el phopLathiG, bpobAPeed M NIl or carbomyiic
Ul c”a] c(al séhaa]ae hst%ga]aga.h%@] cal @a] %]1@5]&%]&%@@4&@] gadgal cal ca) cha
Jcaljcaljc:al% ' t*t[tttuuv*v V VW@V mmmmmnlAknnnEpt@ﬁytOJe ['V] c&a] ca] ca] ca] c¢(

aJjcaljca post-treated ashless dispersants such as succinimides and

U c”a] c(a] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
al] ca] caLb®ahh@eB&cohdemsh@eBEe( Pe3ckiMR® ()n the literature. All
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Mixtures of various types of ashless dispersants can, of
course, be used.

Because of environmental concerns it is desirable to
employ ashless dispersants which contain little, if any,
halogen atoms such as chlorine atoms. Thus, in order to
satisfy such concerns, it is desirable (although not
necessary from a performance standpoint) to select ashless
dispersants (as well as the other components used in the
compositions of this invention) such that the total halogen
content of the overall composition is acceptably low.
Indeed, the lower the better. Most desirably, the additive

composition contains no detectable amount of halogen.
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Typical halogen (chlorine)-free ashless dispersants
suitable for use in the compositions of this invention
include, in addition to various types described herein-
above, those described in the following published
applications: WO 9003359 and EP 365288.

As is well known to those skilled in the art,
two-cycle engine lubricating oils are usually added
directly to the fuel to form a mixture of oil and fuel
which is then introduced into the engine crankcase and
cylinder. Such lubricant-fuel blends generally contain
about 10-200 parts fuel per 1 part of oil, typically they
contain about 25 to 100 parts fuel per 1 part oil.
According to the present invention the amount of manganese
carbonyl compound in the mixture can vary broadly depending
on the lubricant-fuel mixture ratio. Accordingly, only an
amount effective in reducing the smoke resulting from
combustion of the mixture need be added. In practice,
however, the amount of manganese carbonyl compound added
will range from about 0.1 to about 2.0 weight percent,
preferably from about 0.4 to about 1.0 weight percent,

based on weight of lubricant in the lubricant-fuel mixture.

The distillate fuels used in two-cycle engines are
well known to those skilled in the art and usually contain
a major portion of a normally liguid fuel such as
hydrocarbonaceous petroleum distillate fuel (e.g., motor

gasoline as defined by ASTM Specification D-439-73). A
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preferred fuel 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. Such fuels can also contain
non-hydrocarbonaceous materials such as alcohols, ethers,
organo-nitro compounds and the like (e.g. methanol,
ethanol, diethyl ether, methyl ethyl ether, nitromethane),
which are also within the scope of this invention as are
liquid fuels derived from vegetable or mineral sources such
as corn, alfalfa, shale, and coal. Examples of suitable
fuel mixtures are combinations of gasoline and ethanol,
diesel fuel and ether, gasoline and nitromethane, etc.
Two-cycle fuels may also contain other additives which are
well known to those skilled in the art. These can include
anti-~-knock agents such as tetra-alkyl leadcompounds, lead
scavengers such as halo-alkanes (e.g., ethylene dichloride
and ethylene dibromide), dyes, cetane improvers,
anti-oxidants such as 2,6-di-tertiary-butyl-~4-methylphenol,
rust inhibitors such as alkylated succinic acids and
anhydrides, bacteriostatic agents, gum inhibitors, metal
deactivators, demulsifiers, upper cylinder lubricants,
antiicing agents, and the like. This invention is useful
with lead-free as well as lead containing fuels.

The invention will be further understood by reference
to the following Example, which includes a preferred

embodiment of the invention.
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EXAMPLES 1-5

Japan is one of the highest volume producers of two-
stroke engines. A Two-Cycle Engine 0il Subcommittee was
formed in the Motorcycle Technical Committee within the
Japanese Automobile Standards Organization (JASO) to
address and establish quality standards and test procedures
for two-stroke lubricants. JASO M 342-92 is a test
procedure to evaluate smoke formation.

In Table I, lubricating oil compositions 1-5 were
prepared by blending the components given in Table I, the
amount of each component being provided as a weight percent
based on the weight of the finished lubricant composition.
The additive package identified contains a metallic
detergent, an ashless succinimide dispersant and
antioxidants. Mineral base oil (a) is a 350 grade solvent
refined mineral base oil. PIB is a polyisobutylene of 950
molecular weight number average determined by ASTM -D 3592.
Kerosene is a standard commercial grade. Mineral base o0il
(b) is a 100 grade solvent refined mineral base oil. The
manganese carbonyl used is methylcyclopentadienyl manganese
tricarbonyl (MMT) in the form of a blend of 62% MMT and 38%
diluent (mainly aromatic solvent). Each of the blending
components is commercially available,

The lubricant compositions 1-5 were evaluated for
smoke formation by utilizing the procedure of JASO M 342-
92, a test procedure using a Suzuki SX-800R test engine to

measure formation of exhaust smoke during a specified test
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the present Smoke Index requirement.

TABLE I.

Qil 1 2 3 4 5
Additive Package - 5.00 5.00 5.00 5.00
Mineral oil (a) 47.62 44.48 44.48 44.48 44.48
PIB 31.22 29.16 29.16 29.16 | 29.16
KEROSENE 21.16 19.76 19.76 19.76 | 19.76
Mineral oil (b) - 1.60 1.424 0.72 0.015
Manganese carbonyl - - 0.176 0.88

1.585
TABLE II.

Test Fuel/Oil Blend A B C D E
0il (Table I) 1 2 3 4 5
Mn, ppm - - 2 10 18
JASO Smoke index 71 86 - 95 -
(1)

?g?o Smoke index - 88 - 95 93
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CLAIMS
1. Two-cycle engine lubricating oil composition

comprising a major amount of a base lubricating oil
characterised in that it further comprises a smoke reducing
amount of at least one oil-soluble and fuel-soluble
manganese carbonyl compound.

2. The composition of claim 1 wherein the manganese
carbonyl compound is a cyclopentadienyl manganese
tricarbonyl compound.

3. The composition of claim 2 wherein the
cyclopentadienyl manganese tricarbonyl compound is selected
from cyclopentadienyl manganese tricarbonyl,
methylcyclopentadienyl manganese tricarbonyl,
ethylcyclopentadienyl manganese tricarbonyl,
dimethylcyclopentadienyl manganese tricarbonyl, trimethyl-
cyclopentadienyl manganese tricarbonyl, propylcyclopenta-
dienyl manganese tricarbonyl, isopropylcyclopentadienyl
manganese tricarbonyl, butylcyclopentadienyl manganese
tricarbonyl, pentylcyclopentadienyl manganese tricarbonyl,
hexylcyclopentadiéhyl manganese tricarbonyl, ethylmethyl-
cyclopentadienyl manganese tricarbonyl, dimethyloctylcyclo-
pentadienyl manganese tricarbonyl, dodecylcyclopentadienyl
manganese tricarbonyl, indenyl manganese tricarbonyl, and
mixtures thereof.

4. The composition of claim 3 wherein the

cyclopentadienyl manganese tricarbonyl compound is
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5. The composition of claim 1 wherein the manganese
carbonyl compound is a non~-ionic diamine manganese
tricarbonyl halide compound, an acyl manganese tricarbonyl
compound, an aryl manganese pentacarbonyl compound, or an
aromatic cyanomanganese dicarbonyl compound.

6. The composition of claim 1 wherein the manganese
carbonyl compound is a cyclopentadienyl manganese
dicarbonyl compound is of the formula RMn(CO),L.,, in which R
is a substituted or unsubstituted cyclopentadienyl group
having 5 to 18 carbon atoms, and L is a ligand selected
from olefin, amine, phosphine, S0, and tetrahydrofuran.

7. The composition of claim 1 wherein the manganese
carbonyl compound is manganese pentacarbonyl dimer .

8. The composition of any one of claims 1 to 7
wherein the base lubricating oil comprises a blend of at
least one mineral oil of lubricating viscosity and at least
one polybutene.

9. The composition of any one of claims 1 to 8
wherein the manganese carbonyl compound is present in an
amount of from about 0.1 to about 2.0 weight percent based
on the weight of the lubricating oil composition.

10. The composition of claim 9 wherein the manganese
carbonyl compound is present in an amount of from about 0.4
to about 1.0 weight percent based on the weight of the

lubricating o0il composition.
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whicéffurther comprises kerosene in an amount effective to
accelerate dissolution of the lubricating oil composition
in fuel.

12, Two-cycle engine fuel comprising a mixture of
two~cycle distillate fuel,and lubricating oil composition
characterised in that the lubricating oil composition is as
claimed in any one of claims 1 to 11l.

13. The fuel of claim 12 comprising from 10 to 200
parts by weight of fuel per 1 part by weight of lubricating
oil composition.

14. X method of reducing the amount of smoke produced
in the exhaust gases of a two-cycle engine on fuel
combustion which comprises incorporating in the fuel a
Iubricating oil compositibn as claimed in any one of clainms
1 to 11, .

15. The composition of claim 1 substantially as
hereinbefore described.

16. The fuel of claim 12 substantially as
hereinbefore described.

17. The method of claim 14 substantially as

hereinbefore described.



