20051.002- 1 - LOWASH OR ASHLESS TWO- CYCLE LUBRI CATING O L WTH

REDUCED SMOKE GENERATION 5 FIELD OF THE | NVENTI ON Thi s
invention relates to a lubricant conposition useful as a two-cycle
oil. Mre particularly the invention relates to two-cycle oil

characterized in that it is either ashless or contains a relatively
| ow anount of m#P&EPO2det er gent, but providés an oil 10 which conplies
Wi th certain snoke generation test standards and viscosity
requirenents for |and eqU|pnent oasollne fueled tmo C cI engi nes,
such as notorcycl e eddWek hih $ RICA eld
mower engi nes and the I|ke<“%?%qaﬁﬁ§5@g@@ugﬁEfﬂﬁthMﬁﬂihON
Two- st roke-cycl e gasoli ne rom snma | ess than 50
cc engines, to higher performance engines exceeding 500 cc. The
devel opnent of ﬁﬁﬁﬁ)g Ckié@ﬁ@ﬁﬂ e engi nes has created the need for
new two-cycl'e orf—staruards and 20test procedures. Tradi ti onal
‘two-cycle engines are lubricated by mxing the fuel and Iubricant and
al | owi ng the nixed SRitH 9§en}1519 B l%%c% Baasﬁlb#ng% ogx?lgn QOGNSR 2 N cle ail.
two-cycl e engines may i nvo the Use o uel |nject|o

reduce em ssi ondore Ipmt:euihn’rtge&e ﬁﬁerﬁmeqlates‘rte tm-bycmwsratthmwgmtl'(atuels erther

engi ne and is burned. rlous t

with fuel, hav eas%lasg or 6’82 05 8 é&lati){l‘%%& g %{n%unt % m!stgl %tcr,gént Cbeﬂ%?oert}%L &n oil
contain a VHEYi eyictofcoapiiést iwith certquormnﬂcs gancmh@lertest ostaridaels oadd tvoscqmass
i ndustry standard, testséi §§ m L us 9{ ﬁ1% 2 ?;ne% u g
wor | dwi de denmanBEEPeFRPr d nS‘f‘ﬂ}prg neo s &Y A FW% SURL &
spurred nmanuf achdtéreycde edgifegomeoped|eagiats), Sndv.mabﬁebngxm.r leas innyley esgnaraad
standards for V%§®§Sity and snoke production.In many cases, these new

standards are & ntionally satisfied by enploying ever-greater
quantities of expensive starting 2005L002- 2 -

15 BACKGROUND OF THE INVENTION

]

Two-stroke-cycle gasoline engines now range from small, less than 50 cc
engines, to higher performance engines exceeding 500 cc. The development of such
high performance engines has created the need for new two-cycle oil standards and

20 test procedures,

Traditional two-cycle engines are lubricated by mixing the fuel and lubricant
and ailowing the mixed composition to pass through the engine. Newer two-cycle
engines may involve the use of direct fuel injection to reduce emissions. In either

25  case, the oil passes through the engine and is burmed. 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.

30 A worldwide demand for fuel economy and environmental cleanliness has
spurred manufacturers of two-cycle oils to meet increasingly severe standards for
viscosity and smoke production. In many cases, these new standards are

conventionally satisfied by employing ever-greater quantities of expensive starting



materials to manufacture new and inproved two-cycle oils.
Consequently, a need exists for alternative starting materials which
neet the new standards for fuel econony and environnent al

cleanliness. 5 SUMVARY OF THE | NVENTI ON The present invention

i s based on the discovery that the use of highly reactive

pol yi sobut yl ene2@8di0®er, sol vent and | ubrReating oil basestock in
certain proportions with appropriate anounts of two cycle lubricating
oi | additive patRagds tcaanyiacgnre gewand ipplows wereysle wlsh|@aseqpeiblycy aped
engi ne oi | of _Sf&ei&@%;eélv ﬁ@élﬁa@%ﬁ@ﬁ&ﬁ SN bl BECRRASIahMLds) AP Ruel
(Japan Aut onobi [ e Standards Organization) M42 Snoke | ndex test.

Hi ghly reacti veeqoudyy andenviginmeataped¢aphingss. al so known as HR- PI B,
contains nore term nal vinylidene double bonds and is nmanufactured by
a different manufacturing process, as conpared to conventi onal

pol yi sobut yl 2neSUMMARY|QF THEMVENHON Two- 15cycl e oils contai ning
HR-PIB are a useful and efficient alternative to conventional
two-cycle oils. In one aspect, the invention is a | ow ash
two-cycl e | ubri cati rithe present orvpmidintis easechen/thediseovkiyribathe use of bighly irdagtivef
at least 6.5 Mm@ at, 100 VB4 : . at
| east 85. The c%({l I%O(é) I(B&I}%% P%’:%%%r igos}gés}'g a%al%é%gmtb%mgg%gfggé)mﬁgf gﬁj&)éP 94&?1%
ol efini cal | y unsait appadpeidtepoloynreof tselcedt bibirifatiogoil hddigrequapkagensin tavilg a
of pol ybutene, polvyi sobutyl ene or a.m xture of | ybut ene._and. . 25

pol o1 sobuty FoneBoaH i S8 Sutt ein ol ieBls BeAd e RReR PRt S5
to 2200 and a twe FasSal (Jepany Ahdenkilec Snutdands Ofgasikaticdp M3430Smoke Ydasesd
on the total nufggﬁzlr %f t.(\j,oubl eogl(#nldsc i(g] I'{qhe gollg‘g@r; S(@ to 30 % by
wei ght of a nor &MYy FGTiPa YRV O BOX St 230 Rer a1 o1 1 2ot VEHE, more
whi ch has a vi seedndl wimylidéhe tdoutde bhds ahd ’AStanufacured Hyoa Biffehyit wendhturiof

dditi kage for t le qils: 005L002- .3 - (d
Tnoral or - syntHGEr: SoTmPAgs oamiatiord pofBruper e Reh irkigg b P Tvo

15  cycle oils containing HR-PIB are a useful and efficient alternative to conventional

two-cycle oils.

In one aspect, the invention is a low ash two-cycle lubricating oil composition
having a kinematic viscosity of at least 6.5 mm?/s (cSt) at 100°C and a JASO M342

20  Smoke Index of at least 85. The composition comprises:

(a) 15 to 35 % by weight of an olefinically unsaturated polymer
selected from the group consisting of polybutene,
polyiscbutylene or a mixture of polybutene and

25 polyisobutylene, which has a number average molecular weight
of 400 to 2200 and a terminal vinylidene content of at least 60
mol % based on the total number of double bonds in the
polymer;

(b) 20 to 30 % by weight of a normally liquid hydrocarbon or

30 mineral oil solvent, which has a viscosity of 1 to 5 cP. at 25°C;

(©) L to 5% by weight of an additive package for two cycle oils;

and



viscosity of 4 to 15 mmR/s (cSt) at 100C. I n anot her aspect,
the invention is an ashless two-cycle lubricating oil 5conposition
having a kinematic viscosity of at least 6.5 m2/s (cSt) at 100C and
a JASO M342 Snoke I ndex of at |east 85. The conposition conprises:
(a) 6 to 12 % by weight of a reactive pol ybutene pol ynmer being a

pol ybut ene, polX##E®but| ene or a mixture 6¥ polybutenes and 10

pol yi sobut yl enes havi ng a nunber avera cul ar mel f 400 t
2200 and havi ng at | east(d0 ﬁo‘P‘“WHBruﬁ’%g'e% <OT o MALPIRS H‘ﬂ?"? which has”a
vinylidene; (b) 18 to 30 % by,;swigbt4 @hs amderesel dt Yodeicgui d hydr ocar bon
or mneral oil solvent having a viscosity of 1 to 5 cP. at 25C

15(c) 14 to 25% by weight of a netal-free additive package for two

cycle oils; and (d)fhendgdranps:amal 151%n%n Q¢ a%ymlfe@st 't\90~95fdle llﬂfncﬁm oil
m xture thereof having a viscosity of to ?cStg at C.

20 DESCRI PTlso\lc@ﬁp@REﬁERﬁEg)aMmlmmtm arllqutl ﬁ\&/&"mf s@RBt) at 100“¢4mg:ha y
reactive Pl YDULEASPOIKIERE ket £18/Cind RLERIEH LhpRSert MR PV
useful in this’inven on I'nclude po ybuty ene utylenes or
m xtures thereof, of M1 400 to 2200, preferably about 800 to 1500,
such as about 1000 whi ch, haye a v d t
at | east 60 nol % baseo(g) on tY)he Pot%glbg d%‘*@%‘““’ %ﬁﬂj&%g %gﬁnep being
term nal vinylidene content lpelyhnn@feermmlgobmenb eaista 7ORGureroefe polybutencs and
preferably at | east 80% nost ab %..Th
i ssued pat éﬁt S are incorpor af'® 3 y rlcer\1 Se?{ae"?ﬁ eA g&ﬁeﬁg%& g]ccu v V%rﬁ?pgf 400
specifically for their teachtm@ZOOegtalrlmhvmg ardensf é@tmuh%gdqnbl@dmsés horerminal
hi ghly reactive polyi sobutyle g S. Pat. Nos. 4,152,499; 30
5,962, 604, 6,562,913, 6,683, 13 aHd 6,710, 140. BR-Pal is comrercially
avai | abI e under the trads) nad&so @)l%swpedlglﬂ]of(af naornBASE)id drydrocarbon or
Utravis[R) (from BP- Aroco), mmeral gll sél\r/]e%{ ha%mléra v?s%osuy of 1 to 5¢P. at 25°C;
15 (c) 14 to 25% by weight of a metal-free additive package for two
cycle oils; and
(@ the balance a mineral or synthetic oil, or a mixture thereof,

having a viscosity of 4 t015 mm*/s (cSt) at 100°C.

20 DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

Highly reactive polybutene polymers (hereinafter referred to as “HR-PIB”)

useful in this invention include polybutylenies, pelyisobutylenes, or mixtures thereof,

of Mn 400 to 2200, preferably about 800 to 1500, such as about 1000, which have a

25  terminal vinylidene content of at least 60 mol %, based on the total mols of double
bonds. The terminal vinylidene content is preferably at least 70%, more preferably at

least 80%, most preferably at least 85%. The following issued patents are
incorporated by reference in their entirety and specifically for their teaching regarding
manufacturing process for highly reactive polyisobutylene: U.S. Pat. Nos. 4,152,499;

30 5,962,604, 6,562,913, 6,683,138 and 6,710,140. HR-PIB is commercially available
under the trade names Glissopal{R] (from BASF) and Ultravis[R] (from BP-Amoco),

among other sources.



2005L002- 4 - Sol vents useful in the present invention are
normal Iy liquid natural or synthetic hydrocarbon or mneral oil

sol vents having a viscosity of 1 to 5, preferably 1.2 to 2 cP. at
25C. The solvent should have a flash point in the range of about 60-
120C such that the flash point of the two-cycle oil of this invention
is greater than’®®LP@C. Typical exanples kel ude paraffinic,

i soparaffinic and naphthenic_ aliphatic hydrocarbon or mneral oil

sol vents. The sol verﬁ%i"ﬁﬁy wsell an he present oReEntien Gt sowedlier iqwdmaenl bun
and hydrogen prs%eh&?cdhﬁ%t&beﬁepﬁaeapmﬂg&veag\a%ﬁgmsaéds tg%?ll?@ﬁfﬂ?ffg%%lg?

of the two-cyclé oil. "Preferred are mneral oilS sol ExXso
by ExxonMobil Ch2tdZek. amfﬁa@eaﬁdeﬂtsmmmaﬂm podr lixl the yar@h ef kbout 60-

Ch | 10 diti . se.
t hleg] dcgo?‘rponentl 20 %&$§Patq%ﬂﬁa§h WOIBFB%hﬁﬂ%A ‘i?’& /‘)E?ltm"; ’E‘éerﬂ{léﬁksagiqa?% than
each by wei ght,70ef. arypaddetamptes padtikRgRrabti€ Nsdpamntfaiid Snd Agpheenioili

hat
conventional two-cycle |lubricati nf; oil_addjitives, and these may Eam
any additive nd’ryﬁ’é’F?IPOTI oraningralpil salverte nThespivent ey gniaim fanchighal 5“’“?5 other

particul ar pur pR&SartbriaRd hidi6zea PRIVRRE sSRAGKAPE do hitedd@er¥ily hifRe performance
essentially no netallic additives. Conventional additives for the

addi tive packagd tediasHenpiloPrefared ajemyaslicdh sol ey (aresal H1800 Y BixonMobil

i nhibitors, oXicla@nCodilnkiahdrshellsbl DRI 08 bPBRIT C1hicaidi Spersants,
anti f oam ng agents, antiwear agents, pour point depressants, mnet aI

detergents,!%ust 20inhibitors, lubricity agents, and the like. All

percentages are by wgi th&ntﬁﬁ m"a aﬁ&ihbr\éﬁy 'c&%z%@a?@tthlgﬁt‘?dnﬁ:onent I- 59% £ Iow

preferred | ow ash additiv ggqey nmprises (i) polyisobuten
400- 2500, prefadt il ?’ddﬁo?W ¥ °§%@éthhym\’@éhto‘?f Fnsidivee p@qlqage whwh

sol ubl e, acyl atc@ﬂam@bﬁcr&gﬁ&% c@ﬁerﬁf&ﬂﬁl%!w@'c?c@er iqul?Ea‘aﬁ@E?l Qlef‘NcLs ﬂh%@é ﬁé{lt

pl’ esent in the anmobunt of . % di sSpersan
in the |ubricatPdgy afditigneprmpliy maluﬁ@t la|su?3h@hmaéng 911# fczmamaemcwrar purpose.

sal i cylate i | rohbbRsiploriiro AAthd dsihral bl esRits. | S 2

neutral metal detergent or overbased netal detergent o Total Base
Nunmber 200 or |l ess, present in the anount of 0.1-2 w.% preferably

0.2-1 wt.% metal debRegfik addhtd feﬁtucrada,nee é&épﬁrﬁe%%g&nfbll this IEentict?

nmetal is preferably calcium barium or Ferum
sal i cyl ates ar &cpdefcsrpgion dphibiipsy qxéiap@re ihitorsn feaernnnmedifitrsaldisparsadiss

to 1.5 wt.%i naﬁtﬁ@arxluHEr % IRyt 'agentszggﬁl'[ﬂ% deﬁ-gssants mctaIAﬁePe]r ifh&! LEA

ashl ess additive packa nprises” an I"ess ricatin

di sper sant 2Pn mhént@rst lu m;tyt 4sent$ a@ng thedikeaBdper@niBgasgirel Iy wtnght%n an active
preferably 9 tg [g\]eﬁle\%ba{& and one or nore of the ashless dispersants
as di scl osed be may be used.

A preferred low ash additive package comprises (i} polyisobutenyl (Mn 400-

2500, preferably about Mn 950) succinimide or another oil soluble, acylated, nitrogen

25  containing lubricating oil dispersant present in the amount of 0.2-5 wt.%, preferably
1-3 wt.%. dispersant in the lubricating oil and (ii) a metal phenate, sulfonate or
salicylate oil soluble detergent additive. This detergent is a neutral metal detergent or
overbased metal detergent of Total Base Number 200 or less, present in the amount of

0.1-2 wt.%, preferably 0.2-1 wt.%. metal detergent additive in the lubricating oil. The

30  metal is preferably calcium, barium or magnesium, Neutral caicium salicylates are
preferred and may be present in amounts of about 0.5 to 1.5 wt.% in the lubricating

oil.



5Di spersants useful in the present invention include

ni trogen-cont ai ni ng, ashl ess di spersants known to be effective for
reduci ng fornmati on of deposits upon use in gasoline and diesel

engi nes, ,when added to lubricating oils. These ashl ess dispersants
have an oil sol uble polyneric |ong chain backbone having functional
groups capabl e 28PL%&soci at i ng wi th partrc5l"es to be dispersed.
Typically, am ne, am ne- I co m de po) ar S ALe

2 Dached’t o the pol GriFiensbREGHS QRIORGIE B Pdgrh g IFD o o
ashl ess di sper sigpirsdieih e oilf i@rthersAgEdrabos &l e tigdvtf %0 Piefdiebl P e ps wt.%,
consisting of oil soluble salts, esters, ters m des, I mdes
and oxazol i nes 284 o1egk gorafithe asllassshsarais. aég]’é‘ré]f’?efjif’léﬁ'w usedn g

pol ycarboxylic acids or anhydrides thereof; thiocarboxylate

derivativessof | ongpghatdshussacar hﬁnﬁmsénpriﬂlcﬁhﬁi Mnclde PRigbEdh-cor@ining,
hydr ocar bons havi ng pol yam ne noi eties attached directly thereto; and

Manni ch conden§§h]q36ﬁlswséaﬁ§@ﬂ%‘”ﬁ brireffeniye serupian fRymationg{glepasts ppon use
substituted phgnghswhd Bnd AR Qrgmé@lewﬁaﬁdadaea Y&l ikocemney B, Y afe&e ashless
Pol yi sobutyl ene pol ynmers that may be enp éﬁd for maki ng dispersants
are 20 gener al Migpaseayeschaym ag CI*IS/%FI“&I%‘?&P‘EI&IWC% & chiin fhagkhoah Gating fmctional
3000 dal tons. gpﬁgam@& aeehﬁmlg% PR YAraaRUb ¥ &5RrRd. errm l&%ﬂé‘%ﬁiﬂ@

Pol yi sobutyl en€ c functionalized by hal ogenati ng

chlorinati @), zicehal wapmidernolas tmaigiies kg ahehed e olwé’ﬂc@e@mﬁtehwam
by free radica b ﬂé'@rqs@d &Y by bd, 96 Q?ﬁﬁ‘ﬁ@' ElectOf FiOMKt s
descri bed bel 0\|l:/)vrl ]?ér ) 7 Bunc?éona |zed "o | -'so Su’BCE 1ro yﬁrr%grr?u
hydr ocar bon bae%b@ﬁ%Ofrﬁilysoh-Ibb‘-‘dab% caiers, aing- QSéqﬂs, wingdes, hy‘@ﬂﬁéwé)@@ﬁ@tmmfs
such as nonohygyi & Sand%ol kb irodgg;sloq drid
conpounds such%g%hﬁgg]g Jﬂgdb&ﬁ E&ﬁg’% Parne?%rred ¢ Cy anhy .
al cohol s i ncl uthereaf; ItIyPC@ﬁl@Xglﬁfy(ﬂGF‘eﬂtWW afengrrhein dydiokay @ﬁeloﬂ&mmﬁllphatw
contai ns f9m fydefbons3Yuiild DO erﬁm%% cdd hitbhisyP Mot Ak vtanmic

al cohol s include glycerol, no-ol eate o ycerol, ‘nonost'earate o

gl ycerol , nonoeandénshticst requctst foghagcley eﬂndcrpeataabng/tchﬁm sefistituted phenol with
di pent aeryt hr i e, An ester dispersant may al so
be derived fro%gh?llg% gc?{;ﬁdé%w&fiileh@ﬁﬂfa such as allyl al cohol, cinnanyl
al cohol, propargyl alcohol, 1- 2005L002- 6 - cycl ohexane-3-0l, and
ol eyl aI cohol . Stil I

ashl ess di spersant sIJ Pﬁggp glgﬁ'lé Z@aéq'f:%#a?g’?%ﬁé gdé?oggﬁ%cg %l%s?‘l‘tggm
and oxyar yR@negengiaby based brep hydreaahioh shaimyf fireme abquo 4Rt to 3000 ﬁaitomsd\dethods

oxy- al kyl ene r adi he,_.al i ca from.1
to 8 carbon at %ﬁs&%ﬁ% % I’lm&lgﬁsgegg ar?F Qﬂcﬁn %5@9' %Olggcg]thghéégof & Be
succi ni ¢ aci dsfupeticaglized bp hdpg:nalmgcﬂa ga@ltpanamgal thgrmeﬁy eactingeda tha deimalc

acids, as well., I
phenol s. such S0 GEREbh b sESplal ilaBRLY By, BEBURLR, Brasigo. o
radi cal s. An e&saibedibdper sant may be prepared by any one of several
known net hgjs as described, for exanple, in U 'S. Patent No.
3,381, 022.710 A preferred category of dispersants conprises the
succi ni rni des of tH&e mnghmrynhzeéa@t-sqhéaqumlm@nIbudixyd:aem:esbadfbom HQCs2 280,
as descri bed t ar ed
faacting a pol Sraped A5 FrbSRRBAMaE sith: ERER o RRTAREuBhot. o
pol yam ne suchwitls atomat¢ Iwblylemmds atehass DIEHOIB anétrapighdly.| efrefepehpalyhydec
15 Anot he I S
conpri ses wann".r“’é’ﬁl’lgz@é‘ﬂ%o%%ﬁ% %@%&p‘?% uctsmegngard gc?'fm%a?rﬁefron?%os
products aile mawpamenhsbyomndmﬂﬁlwgyhaﬂ)walccﬂne inchde g‘&ceaofl mgo-ol&ae rof
al kyl -substitu ed no- Qr.n qcerog é ben e ethvmt Ia ul ; g I
nol es of carb rrpouﬁ%ff of § XARPLe, Ny ether of - glycero Pe“ AHyfied
dlpentaerythrito] and mrxtures thereof. An ester dispersant may also be derived from

unsaturated alcohols, such as allyl alcohol, cinnamyl alcohol, propargyl alcohol, 1-



20 formal dehyde and par af or nal dehyde) and about 0.5 to 2 nol es of

pol yal kyl ene pol yarni ne, as disclosed, for exanple, in U S Patent
No. 3,442,808. Such Manni ch base condensati on products may include a
pol ymer product of a netall ocene catal yzed pol ynerization as a
substituent on the benzene group, or may be reacted with a conpound
cont ai ni ng sucteoaigel ynmer substituted on @& succinic anhydride in a
25manner simlar to that described in U S Patent No. 3,442, 808.
Corrosi on i nhi biytlomﬁsanw@to!ban@rcéfaératcohot t Bell aither i dleseespefnglechols Gapaidle f

wt. % preferabl . Jat \ -
phosphosul furi z’%&g%as}%eé %ﬁ)ﬁss?%tgn eﬁw?% 3%[ % gmg ned ag{ylepeeg% ?xr?'g
a phosphosul f uraryied. W‘dﬂ&)ﬁhﬁ‘l‘kﬁdnmhm myamnoqjolwd upnen 350 e:a}ra[hylmtradiicsﬂsciide
or hydroxi de. 5 s _.of vl ghenol t hi oesters. havin
preferably C5- ﬁ%‘}c kﬁ?‘%y@?e rgdtg%l ?\talgugﬁmkl m%a(fa& r# WEhy1 BRERD &Spma‘gts
sul fide, bars umdy-teclighpbenealccinid deldder acddiestats mot!yisgjmmylyasmmfml suddisio

i ncl uded are 0|I sol uble sulfurized.o ospho Ifurl ed hydrocar
and anti oxi dant®i8dgserelcs asesmgffteta{tpdggw@gcpﬂ%%’hoéa?rt CB?IS ‘g‘fﬁ
oi | sol ubl e fathhyinp@&ek dScohols or phbitidlie tHytrox pasdifdler stnrr&yerbcﬁsgafseﬂemhy b&

the oil in amounts of 0.01- .% preferaply 0.01-1.5 w.% and
ncl ude fat ty REREeReydrg can gl vk B paReS = detbel 551 sximel TellS
fatty aci ds andagHiadd.B@BeoEsters or netal salts thereof. Pour

poi nt depressants, also known as lube oil flow inprovers, may be

i ncluded i t%he oil in amobunts of 0.01-2 wt.% preferably 0.01-1.5
W . % Suitabl e pour ARRéBtedl@RESSH M sPersin ﬁﬁrpﬁé& ey sueatﬁmdﬁealdme highly
fumarate vinyl acetate . c

o] yner refe
pol ynet hacryl aﬂ@«ghwlm ‘%HJ&y 3’%%"2%80 SCSE‘B 3 ?)‘f‘?t FSFscéésﬁeré?"?oaIT)e

provi ded by an tgida fpﬁb@ﬁtamtayetactlﬁgea @awswmlamﬂhu%hmb 208 abialkyeas e
oi | and pol ydi net hyi7 si | oxan acrylate s are al so suitable.
These are used PPEAFIRE sigh|as it r%’m&?obteﬁafqg’wp%ta“ﬁfl%ferabl y
0.01-1.5 wt;5% 20Anti - wear agents reduce wear of netal parts and
representative materials are zinc dial kyI di t hi ophosggate zinc diaryl

di phosphat e, and sufPRIPsTZEass] §bishy Mealestlar yesight GiFRERRN{S COHRMSSS |
in amounts of Gk vate B/@ndbrtsbﬁdncbrbahcageatr&ra:@etnéte brodhdid rel fﬁé&?&d 157

include a wide variety of oil sol bIe 25 materials. Ceneral
are used in th&owkersingabapt eneonele OBF lopg shainlkyd-susstispied Zong- or.p 9x

wei ght. Lubri C'bEﬁﬁeﬁw%HEhS abdi€| Ude P9I HAks F FtonANdoRRIs) Qﬁireéx%mplc
such as p0|2>|(/) esters of C5-CLl5 npnocarboxylic acids, particularl ]y
t ol ene

pent aeryt h formaldphyidpang | Pamferpaldehyslpg 2nfe 6?%‘& A I2y‘6'61°5 b etpky

esters of thes %ol?&hﬂ&as‘@ﬁb@fo@édﬂ f&rQ?arﬁﬁlé ‘?ﬁ 8 PagnV N8 COMAR080Tsuatt MaRmsH
9 mP/s (cSt) at "100C, natural oils such as bright stock, which is 30

preferred, andbpss eomdensptipn| progicit oy WEIHEY &1 PelymeR PERIEFtOAf derietpliepene
from the disti 'cité\}ricﬁrbofﬁﬁhgﬂﬁ)ﬁ o QO ABGieRAt 6h he Pehden@brdup CorPhBPBY Ak

of lubricating oIl fractions from petrol eum
with a compound containing such a polymer substituted on a succinic anhydride in a

275  manner similar to that described in U.S. Patent No. 3,442,808.

Corrosion inhibitors may be present in the oil in amounts of 0.01-3 wt.%,
preferably 0.01-1.5 wt.%, and are illustrated by phosphosulfurized hydrocarbons and
the products obtained by reacting a phosphosulfurized hydrocarbon with an alkaline

30 earth metal oxide or hydroxide,

Oxidation inhibitors may be present in the oil in amounts of 0.01-5 wt.%,

preferably 0.01-1.5 wt.%. Suitable oxidation inhibitors include alkaline earth metal



2005L002- 8 - Lubricating conpositions of this invention
normal Iy include an oil of lubricating viscosity, that is, a
viscosity of about 4-15, preferably 12-15 m®/s (cSt) at 100C, to
provide a finished two-cycle oil having a KV in the range of 6.5-14
mR/s (cSt) at 100C. 5 These oils of lubricating viscosity can
be natural or 0WL#Btic oils. Mxtures of7such oils are also often
useful. Blends of oils may al so be used so |long as the final

viscosity of teltopeayipkenal thoeatns/ knving ryfersbly1 G0 Aolider diainosuch as
i nclude m ner alcafciﬁlh‘l' g&g@hg}gl P.llhc?ei, bmbo&ﬂ 6951€§cu§1:d5,eﬁd cﬁé&?}hﬂ?fﬁﬁylaﬂmnes.

liquid petroleumo olvent-treated or acid-treated nera

| ubricating oi |&lsofincduded pear afl fsohible, subptadhemn piosphospfuxigerl hydrocarbons and
par af fini c-nap )’ ] o] r i icsCASht. Vi i
fromcoal or s%gﬁlg&%a%teg%’?gico&?gpﬁs' %ugfs;g?& ﬁ?ﬁg} k%%%r?ﬁ%@f?@ criﬁﬁh%b\éegﬁtt%g
oi |l s includé hyddecarbon oils such as pol yneri zed and

i nterpol ynerized ol efins al kyl ated di phenyl ethers and al kyl at ed

di phenyl sulfides and the derivatives, anal ogs and honol ogs thereof.
O |'s nmade by pol yneFiigiongnadifidis mmyodfc presest ithée &l daelowntatodd)lendt.%,

m xtures 20 thereof. are .,typjgal s ' ol l.s. f
preparing thes é’?%%f?‘i}ﬁ@r”?b‘r ‘gg‘%r %dﬁ{f@ﬁﬁ%}t%&f%%?ﬁ@g eanj'sl%sl %@%%%3 rgé)f
art, as i s showhmdrized faxgagpiisent yudcingte effeart enmethloslts tAer2af8, 445;

2,301, 052; 2, 318,719; 2,329,714; 2,345,574; and 2,422,443. Al kyl ene
oxi de pol yners (such as, for exanple, honopol yners, 25

i nterpol ynmers, and Beuripohiti depssdater aled knownvas dibet big floer impralberd; yrolayokey |

groups have been,nmodified.by esterifi.catjo et heri fication. ,ete.
donstitute. a prerBRt agoll SROR YA fhe, BERRRb bEE e Do
t he purpose of pbini pintRigeBishn are €58 e balC|\diflkyl fusgate vingyb adetaatepolymaist h

al kanol fuels. They are. ex lifjied.by the oil epared t hrough

pol yneri zati on % C%é’fW?fgﬁ%fg‘gylagh%cfylﬁ%lsoﬁeIwéﬁga%[f&g the al kyl and

aryl ethergsof these 30 pol yoxyal kyl ene polyners (e.g., nethyl

pol ypropyl ene gl ycol. et her .having an ayer,age nol.ecul ar. wei ght of

1000, di phenyl et heir:"qBTcoBS?lféT ﬁ'ﬁg léeh‘go‘{j?\!eg}icbdl nRAG TR e &Sg‘?xa\}\%‘iyﬁﬂnt

of Sg? 1]908,008 blﬁié%h%hil&?ﬁbﬁ%il aid pcﬂydmémﬂydilem@eghqgmb phgrxﬂeftg;fa al¥b lseieblear

wei g o] : etc.), OL .MONO- a ol ycar bg | sters

t hereof , for e;é?‘ﬁﬁf“«?,us‘fqig)th%d%@a@‘ﬂts ‘g%ioqégc%?[gcpr%f)é%by@sﬁélrgwﬁ%xed

C3-C8 fatty acid esters, or the C13 Oxo acid diester of tetraethyl ene

gl ycol . Angther suitable class qf s&rlnth tic, | ubrigati ng oils |

conpri ses ?h e est eréntb-fvear agents reduce wear of metal parts and represéntative materials are
zinc dialkyldithiophosphate, zinc diaryl diphosphate, and sulfurized isobutylene,

These may be vsed in the oil in amounts of 0.01-5 wt.%.

Lubricity agents useful in this invention include a wide variety of oil soluble

25 materials. Generally, they are used in the oil in an amount of 1-20 wt.%, preferably 1-
7% by weight. Lubricity agents include polyol ethers and polyol esters, such as
polyol esters of Cs-Ci5s monocarboxylic acids, particularly pentaerythritol trimethylol
propane and neopentyl glycol synlube esters of these acids, wherein the ester has a
viscosity of at least 9 mm?/s (cSt) at 100°C, natural oils such as bright stock, which is

30 preferred, and is the highly viscous mineral oil fraction derived from the distillation
residues formed as a result of the preparation of lubricating oil fractions from

petroleum.



5 dicarboxylic acids (e.g., phthalic acid, succinic acid, alkyl
succinic acids, alkenyl succinic acids, maleic acid, azelaic acid,
suberic acid, sebacic acid, fumaric acid, adipic acid, linoleic acid
dimer, maJonic acid, alkyl malonic acids, alkenyl malonic acids,
etc.) with a variety of alcohols (e.g., butyl alcohol, hexyl alcohol,
octyl al cohol, 206H&8yl al cohol, tridecyl-& cohol, 2-ethyl hexyl
al cohol, ethylene glycol, diethylene 10 glycol nonoether, propylene
glycol, etc.). Speclulbricaingaspnessitions thebis byensios mﬁ@?&ﬂéﬂ@¥£%?WImlfﬁ
adi pate, di (2- glyhgh wécas‘ﬁ?hﬁ&@é, & visEsitofWBsla- fsUpRFAItsy 18} PREIA (cSp) at

| at e, decyl I d | pht hal at'e,

sebacate, diisooctyl "azel a di i sodec azel ate, diocty

di decyl pht hal d6@°C, ¢ provids y finiskaddwatcsle eihbavinget Ky it heyrangdiod §t5ekd rom’/s
linoleic acid q%ﬂfﬁ, &,e conpl ex ester formed by reacting one nol e of
sebacic acid w‘f %&% Dl es of tetraethylene glycol and two 15 noles
of 2-ethyl hexanoic acid and the |ike. Preferred esters will have a
viscosity of 5- 12 /s ( .at 100C sters useful _as
synthetic oils al so @ﬁ%?&ﬂgﬁh%5§@3ﬁ§8§“¥F%H?G%mﬁgotﬁ@%ﬁﬂhﬂgah@@%??PE
aci ds and pol yehdh c8GrePdoystlen @bdTell SBlende b aifs MOORENbY lised sy ¢l as the final
20trinethylol propane, pentaerythrifol, dipentaerythritol,
tripentaerythrWﬁ@ﬁ?yéﬁ%?bknd“44éﬂméfﬁ@%%gngﬁ?ned and rerefined oils,
either natural or synthetic (as well as m xtures of two or nore of
any of these) of the type disclosed hereinabove can be used in the

| ubri cant dBnposit iTSﬁgraEPﬂ% Helude axipst! Ipbrcating oifs. Whishe pienrefersd. sudy es
those 25 obt aipadpéidi@e] dik ahli MRA-NEhddIR hei@ire SN hiREA TbBGMINE Bils of the
wi thout further "purification treatnent. For exanple, a shale oil
obt ai ned di r ecPrifinico paphétienict P giw aresaffipaaphthepiat ypiseuRilsial lricainged
directly from prldiRS Yerbdtrbh o8l bPthaRlarhotSiiblbal dilsObt @i ned directly
froman esterification process and used w thout further treatnent

mpuld be an unrefined oil. Refined oils are sinﬁlar to the unrefined
oi I's excepysthey haugiREehbrdfing Wit Befudt EEBEGFboh b0 REcHOLs é}}%?eﬁﬁed and
purification steps to I nprove ohe or nore properties. Many 'suc

purification tmalxprszeelefinembufadslintrrg ethers andalkylatehdiphenybguifidssiard
as sol vent ext f,3QLHQRvesSAGRBIMDhoHbRE hédd On, acid or base _
extraction, filtration, percolation, "etc. Rerefined oils are obtained
by processes simlar to those used to 2005L002- 10 - obtain refined
oils which have beqshdB3Pholniilahf oRBhVAAEs upCHed 0 ClbMP thathixird' ©
al so known as reclalmed or “reprocesSed oils and often are

addi ti onal By pthereefsare typipl syothhtid pripserdiils.e Metiabds of prepainglthesé pelpmert oils
additives and gj T } ' [

conposi tions O%E '%{ ﬁ@f“g@éﬂg%sﬁ@g‘%ﬁ i}i g’ﬁ al\?\ialt]ﬁsllr?‘l&gﬁ ¥o?§%4n§§%9¥ g'st Eaeteq‘t 11318 ‘s
used in such tWe&X8AA8] B3EHY2ZNBILE, 74818, 3AN T &2.396,58Gahd R4BR.#4%t i ng oil s
with fuels conprise a further enbodi nent of this invention. The fuels
useful in two-cycle engines are well known to those skilled in the
art and usual | y comtigilenea axégdeor pohondrs ofsudf as, ndomutAaynpld, qibgdopalghers,

such as a dr. C .1 Ql P SHb bl 1.0 or
ool ne ot aenERORARAC R AL Rulhrty Rhich) B el o) b fRE
al so contai n nser medifed dybstralienos, styidicatahs el chnsisia b qotleairs), class of
ot hano . b ot nyPRREFuRACRARAR, BICt:t BE plpbs of N inFRRP cGpeclE) RE B0
fuel' s are wi t Hiombinagorswisipelkaol fiels They aret éxemplifiedabyetht iotjsipripdrert thsough
derived fromyv Lner orn |.pha al e
and cosl 15 EDELARE I AL ADR o BDAER RHE T EROh Dy PaRIE SRR
gasol i ne aid ewohanpikylaie pslgmerfseg., metyleblyeropylgeesglydonetharhdving tuf average

nmet hane, etc. sol i ne. | er.red. sol i ne ans, a m xture qf

vdr otsr bong. HERERLT RRiehEaIoBb ke sbn B adheulRiagnBud g fndliouar

distillation peight of S00al000LdiE €hat oftpolypPYeth gydol haliinmpREuMr. weight
of 1000-1500, etc.) or mono- and polycarboxylic esters thereof, for example, the



25The invention is further illustrated by the foll ow ng exanpl es

whi ch are presented to better communicate the invention and not to
limt the scope of the invention in any way. Percentages are by

wei ght . Exanpl e 30 An oil of the invention containing reactive
HR- PI B, deS|gnated “Invention" in the Tabl e bel ow, and a conventi onal
oi | contalnlng 203 %nt i onal polylsobutyréhe de5|gnated

"Conventional" in the Tabl e .be e eval uated accordanc

2 0 05L002- 1 f“““Ja/isdoe%ﬁémf‘%Jsl%'EF BRI EGRts 15457 QRparcid ﬁg‘:&‘f’ OEd
MB43. These ar ectpafylae glgsl.s establi shed by the Soci ety of Autonotive
Engi neers of Japan (JSAE) for two-cycle gasoline engine oils. As of
July 1, 1994, oils used in two-cycle engines are being | abeled in
accordance W th theAddd idide slaancfasydtheitcs lubticming axtid cosnptitee the daqrainf

Aut onpbi | e da ds C} at| JASO publ i shed the, ,JA
\B45 st anda o ARRORRE TR B bl A5 el iE e Bn Syt ale i, Hlkeny!
Det ergency" is s@cfnﬁa‘ ﬁﬁ@ﬂ%lﬁ@a@dfuém@%idﬁ@&ﬁcﬁb Qaild] edbagit abthefdﬂt&hﬁﬁahrd
JASO M341 detergency, t i

our rocedur.e m@lqh tge run
for 3 hours. TRMBIC;&idyl FPRJ?i a Hr‘%"ﬁ e IOE‘Péﬁ'éa?'wdH priggciny 4k a‘ (”E‘ai
I nternational G¥gabiZalitharvatiay oﬁﬁladr?dﬁr(éig Z&dtylamgohol, Y] a\é@ﬁolﬁ h@ylla(iboholh
hi ghest performanpc tandard for the JA tanglar s prior, to the
Update. The upBGteEsl TEobBlo R SerHaAElO g cheer s | kel PR EDochn et
to I SO ROD-IORG?HEEEISmthcth&H sropAsiel g]ﬁ:oﬁre.ﬁ: )PISpEcEAd ethmiphes o ehededitess M@,
TABLE 15 Mass A) | nventi on nvent | Cf ab
dioctyl adipate, di(2-ethylhexyl)sebacate, di-n-hexyl fumarate, dioctyl sebacate,
diisooctyl azelate, diisodecyl azelate, dioctyl phthalate, didecyl phthalate, dieicosyl
sebacate, the 2-ethylhexyl diester of linoleic acid dimer, the complex ester forrned by
reacting one mole of sebacic acid with two moles of tetracthylene glycol and two
15 moles of 2-ethylhexanoic acid and the like. Preferred esters will have a viscosity of 5-

12 mm¥/s (¢St) at 100°C;

Esters useful as synthetic oils also include those made from Cs 1o Cyg
monocarboxylic acids and polyols and polyol ethers such as neopentyl glycol,

20  trimethylol propane, pentaerythritol, dipentaerythritol, tripentaerythritol, etc.

Unrefined, refined and rerefined oils, either natural or synthetic (as well as
mixtures of two or more of any of these) of the type disclosed hereinabove can be
used in the lubricant compositions of the present invention. Unrefined oils are those

25 obtained directly from a natural or synthetic source without further purification
treatment. For example, a shale oil obtained directly from retorting operations, a
petroleum oil obtained directly from primary distillation or an ester oil gbtained
directly from an esterification process and used without further treatment would be an
unrefined oil. Refined oils are similar to the unrefined oils except they have been

30 further treated in one or more purification steps to improve one or more properties.
Many such purification techniques are known to those of skill in the art such as
solvent extraction, secondary distillation, acid or base extraction, filtration,

percolation, etc. Rerefined oils are obtained by processes similar to those used to



Low ash additive package 2.25 2.25 PM (Pol yi sobutyl ene, M1 950) O
25.00 HR-PIB (dissopal 1000, Mh 1000) 25.00 O Aliphatic sol vent
(Shel l sol D70) 25.00 25.00 M neral oil (Shell HvI 160B) 47.50 47.50

10

15

20

25

30
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obtain refined oils which have been already used in service. Such rerefined oils are
also known as reclaimed or reprocessed' oils and often are additionally processed by

techniques directed to removal of spent additives and oil breakdown products.

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

particularly preferred.

The Iubricants of this invention are used in admixture with fuels in amounts of
about 20 to 250 parts by weight of fuel per | part by weight of lubricating oil, more
typically about 30-100 parts by weight of fuel per 1 part by weight of oil.

The invention is further illustrated by the following examples which are
presented to better communicate the invention and not to limit the scope of the

invention in any way. Percentages are by weight.

Exampie

An oil of the invention containing reactive HR-PIB, designated “Invention” in
the Table below, and a conventional o0il containing conventional polyiscbutylene,

designated “Conventional” in the Table below, were evaluated in accordance with



Resul ts Ki nematic viscosity @100C, cSt (JASO > 6.5) 7.25 7.30
MB42 Snoke | ndex (JASO FD/ FC/ I SO-EGD > 85) 89 88 | nspection of
the data in Table reveals that the viscosity and snoke i ndex

performance of a | ow ash two-cycle oil containing HR-PIE are
practically identical to those of a conventional |ow ash two-stroke

oi | contai ni ng?®%%? r espondi ng anmount of 1POPM Accordingly, the data
demonstrates t ?ﬁ&o l_h"/??;riFS)lteBst ipr%c&lu?e%?ﬁ\gb 1\%&0?1(4%2} ,iI\)I/3§42ta?1dFI)\!153. These are engine
tests established by the Society of Automotive Engineers of Japan (JSAE) for two-

cycle gasoline engine oils. As of Julyi 1, 1994, oils used in two-cycle engines are

being labeled in accordance with the JASO-M345 standards as announced by the

5 Japan Automobile Standards Organization (JASO). JASO published the JASO M345

standards in April, 1994 and updated them in 2004. “EGD Detergency” is a reference

to a further modification of the normal JASO M341 detergency test (1 hour)

procedure in which the test is run for 3 hours. This is a more stringent standard

adopted by ISO (the International Organization for Standardization). “FC” was the

10 highest perforrnance standard for the JASO M345 standards prior to the update. The

update in 2004 created an "FD" classification, analogous to ISO-EGD. Results of this

testing are presented in the Table below,

TABLE

15
Mass % Invention | Conventional
Low ash additive package 2.25 225
PIB (Polyisgbutylene, Mn 950) 0 25.00
HR-PIB (Glissopal 1000, Mn 1000) 25.00 0
Aliphatic solvent (Shellsol D70) 25.00 25.00
Mineral oil (Shell HVI 160B) 47.50 47.50
Results
Kinematic viscosity @ 100°C, ¢St (JASO > 6.5) 7.25 7.30
M342 Smoke Index (JASO FD/FCASO-EGD > 85) 89 88

Inspection of the data in Table reveals that the viscosity and smoke index
performance of a low ash two-cycle oil containing HR-PIB are practically identical to
those of a conventional low ash two-stroke oil containing a corresponding amount of

20 PIB. Accordingly, the data demonstrates that HR-PIB is a useful altemative to PIB

for formulating and manufacturing low ash two-stroke oils.



for formulati ng and manufacturing | ow ash two-stroke oils -12
CLAIMS: 1. A low ash two-cycle engine lubricating oil conposition
having a kinematic viscosity of at least 6.5 m®/s (cSt) at 100C and
a JASO MB42 Snmoke Index of at |east 85, which conposition conprises:
(a) 15 to 35 % by weight of an ol efinjcally unsaturated pol ymer beihg
pol ybut ene, polyi sobutyl ene or a nii?%?e of pol ybut ene and

pol yi sobt.xiM8e, which has a nunber average nol ecul ar wei ght of 400
to 2200 and a term nal vinylidene content of at |east 60 nmol % based
on the total nunber of double bonds in the polyner;

ggl ff)eﬁ%/ Mewin _gmr;] 1ﬁ\fu ashnororacley chginriilebrivgiénn o r SREPOSKIOK; g agg?mé%ct °
, Which has a vi ' f '
5% by weVigsitoe! aérkeaafqélﬁtsnffgis' Gﬁ@%&ééo°§c8ar“%ta\ig‘sc@§é’f%§§"f°§ e Index dred IGLStE d)
\alli 21 ne_raés’%ic?égﬁlgggiﬁ&n (g,lnllprisggr: a mxture thereof, which has a
cosi ty”of to 15 m/s (cSt) at 100C.f25A ashles§ t wor, L&
fangl ne | ubri daXingSoid 3&0Mpbyiwdigh #adt Rl H“?f’i[l‘lﬁe?fﬁﬁuéaﬁ gcggr%émj of at
8eaSt 6}?{)1 /1S é(fslg(}bughen%%?glﬁiaglréof] Wik 2nSpplyiobutslene, ofhicit hdseast
S, whic 5<% on onprises: (a) 0 12% by wei qt of an
ol ef i ni calmber Yneatdnalkadarpotighter 40 itng2¢fungdin ieatigal \bl%f Weatepspt 8h&L or

a mxture of polybutene an | vi.s i
aver age It éem%% eg RE ?lbef%tggﬂ ?%e? gg%%}bgér'@ng%ﬁﬁ@ng?msi RSImijgrene
content of aty)easiy £03074 bowdigs ad nomtadly tlispid hyrrpgseonodr BgERl il
bonds in the pol yner;
solvent, which has a viscosity of 1 to 5 cP. at 25°C;
(c) 1 to 5% by weight of'an additive package for two cycle oils; and
(d) a mineral or synthetic oil, or a mixture thercof, which has a viscosity of4to

15 mm?s (cSt) at 100°C.

2. An ashless two-cycle engine lubricating oil composition having a kinematic

viscosity of at least 6.5 mm?/s (cSt) at 100°C and a JASO M342 Smoke Index of at least

85, which composition comprises:
(a) 6 to 12% by weight of an olefinically unsaturated polymer being

polybutene, polyisobutylene or a mixture of polybutene and polyisobutylene, which has a
number average molecular weight of 400 to 2200 and a terminal vinylidene content of at
Jeast 60 mol %, based on the total number of double bonds in the polymer;

(b) 18 to 30 % by weight of a normally liquid hydrocarbon or mineral oil
solvent, which has a viscosity of 1 to 5 cP. at 25°C;

(c) 14 to 25% by weight of a metal-free additive package for two cycle oils;

and
(d) a mineral or synthetic oil, or a mixture thereof, which has a viscosity of 4 to

15 mm?/s (cSt) at 100°C.

3. The composition of claim 1 or 2 wherein the olefinically unsaturated polymer has

an Mn of 800 to 1500.



(b) 18 to 30 % by weight of a normally liquid hydrocarbon or m neral
oil solvent, which has a viscosity of Ito 5 cP. at 25C, (c) 14 to 25%
by weight of a netal-free additive package for two cycle oils; and
(d) a mneral or synthetic oil, or a mxture thereof, which has a
viscosity of 4 to 15 mm2/s (cSt) at 100C. 3. The conposition of claim
1 or 2 wherein the olefinically unsat if at ed pol ymer has an M of 800
to 1500.4. - Thecomgositidmeofauimpdsirt drereh thel seiventihaga viscotieradilm? tohecl.
sol vent h §3 viscosity of 1.2 to 2 cP. at 25C. 5. The conposition
of cIaiﬁ?? 6? 2 wherein the mneral or synthetic oil or mxture

t hereof has a viscosity of 12 tol5 mn2/s (cSt) at 100C. 6. The
conposition of claim1 or 2 wherein the additive package conprises a
succi ni rii-de dihg sempesiiomeiddainy bR RigHrsn rﬁé%’@me\vai Oﬁé}"vﬁ%&ﬂﬂt | Bhgure

pol ymer ‘thereof has a viscosity of 12 tol5 mm?*/s (cSt) at 100°C.

6. The composition of claim 1 or 2 wherein the additive package comprises a

succinimide dispersant made from highly reactive polyisobutylene polymer.



