. ;e3e-zo- mjjk4|4n1 06boToQY\ METHOD OF | MPROVI NG THE FRI CTI ONAL PROPERTI ES
G: FUN S The present invention relates to functional fluids
‘ usef ul Eﬂﬂ"" equi ring coupling, hydraulic fluids and/or |ubrication
rel a parts. In 5 particular) the present invention relates
to a met hod |rrprOV| ng the brake and clutch capacity of functional fluids
useful in wet clutch and/or wet brake systens) such as in automatic

transm ssions and tractors. BACKGROUND OF THE | NVENTI ON Modern | ubricating
01l formul ati ons MEEHQR QF HIBRQUNEGRHE RIGHANAL PROBRBTHDS 81 en set by

ori gi nal equi prent manufacturers ecifications, various
additives are used, together wt ﬁ"&ﬁ‘?eﬁ ri cating vi scosi ty.
Dependi ng on the application, a typical lubricating oil conposition may
contain dispgrsants.. detergents, a‘lnii -qxi drﬂtﬁ. we i nhibitors,. .rus

i nhi bi tors, Qi PESPBHNVRANEY telates to Juprtopal ﬁ%véeﬁhglsxs&efnaﬁ%manmw

Di fferent a%hPﬁﬁg IHyaRa 0Nk GO URE/ hibricaioh P FelafyeHifidvinSSaddah Wil | - go

into a lubricating oil conposition A functional is™a termwhich
enconpasfes particidarethe pfesentindention reldietsgolamwmd dJﬁ lmplre\dng the be&heoand

hydraulic fl uids, aut sion f.l Ui cIu n nuousl y

vari abl e t r&ﬁé‘ﬁﬁgé%ﬂ JJPBE"O?&‘H&f E‘H 3}(%%'@@ KEulic f1uids,
power steer 's@gtérﬂ\é“s@%h 55' H'éﬂﬁo&%hé‘ir@ﬁs&)@ssﬂm&%nd frétt'&r§0np0nent s and fluids
20 which havé the ability to act in various different capacities. It should

be noted i @N mﬁﬁﬁl n each of these fluids such as, for exanple, automatic
trans , there i ypes of fluids due
to th:ﬂ“lmlﬂl "m m nsm ssi on%Aﬁﬁﬁhgugﬁ? Pﬂﬁtﬁ I(ij‘lfgsﬁlrl\gﬂ?b\i/\hl ch have led to the
need for fi5ubxs of mar kedly different functional characteristics. 25

hyd d f
funct 1 ona - OIS tefodto L EIBhE &rd BRI Sur MRS BBREEE coch
fluids 10 wafteni set WolorRir @ qarnéMrmaifaeluséh ToYae e BUCht dpRcifichtiongrust
assi st in snooth enga genent of these brakes and cl utches whil e maintaining

desi rabl y hivgroes pd itlaﬁalarw@@@rtpge%\er wthdiasexqil afdubricaliag vsnsty ut ches.

yaraul i o fRARRUEeN M abOIc R 3 e Ui RlR e PRIRE 0ok B i on

coef fi ci ent dispdvsarat f @stergnts Fuitl-bhdanteivearinhibitor&na st inkibRord, lcurrdsmust
have enough friction for the clutch plates to transfer power. However, the
friction codMibigrantoas miltads iwddo Aamena éavey D &r&ebatpmaa%s t"d' gopern

thar t ot A% PRI FRUNE bt AFR e it BRI (| i ¢ i hiain

its high 10 frlctlon coeff|C| ent at el evated terrperatures ot herw se brake

o asent | nventPoionT MR SR PG Siecriassr ry T B WS el bal e

capacity of rat fikned n@nabtdrlnwdaul@sm Autombti@ghAsmigneAld S iIfdud 6§,
automatic 15 transmission fluids including continuously variable

transni ssi ofONMRNRHS!Y vaimtde itiagsauskion fluigst manpghlcangnigsion flyids. oydraulic

friction-no | f I se
umber (Tou 1% PERBEBRETG st LRIk 15 LohaPRaf Ahipdfeds SRS
earth neoal vﬂﬁd:ﬁ haxfe thepabiyg! sydct irevaridusatifferent cdpaetiey ddshoudrbe noted ur e of
pol yal kyl enes conposin reater than 20 nple 20 percent al kyl vinylidene
and 1, 1-di alt Wlw'f@’é#épg #H@%@ﬁ@ﬁﬁ%'ﬁ@én‘@i@ﬁawg [ReMorpAks IraBsMES it hod of
i rnproving ' f especially
tractor hyd?’g r?éé?u \%e{té;tg&{i ?@r s“%%@%ﬁg %I?%grlei %%:"&%. ng

cont i nuousl yravxamasad@cbms haang m|f$@reandééugmﬂwmmdiwe ledng tieeldeag férdiuide of
functional fluid a friction-nodifying amount of a 25 pol yal kenyl sul fonate
havi ng a TBN'¥kegdlyshiiient Ructigpalghasactedstiisout 400 and is an al kali netal
or alkaline earth nmetal salt of a polyal kyl ene sulfonic acid derived froma
m xt ur e_of poI al kyl enes conprising greater than about 20 nol e percent

al kyl vERyl | d@ﬁ@f BYF?!aE“(i“Hidélq{W aptogipdicdransmisppaflgidsarg expmples Ry
vinylidene i I i Y oner
R 11 noal Bl PR o e oR Bl B R Tl g
nDIecuIar melght of about 168 to about 5, 000. Preferably t he pol yal kene is
pol yi sobut ene. Modre 5 preferably, the pol yal kene is polyi sobutene and the
nol ecul ar wei ght distribution of the polxlsobutenyl sul fonic acids has at
| east about 80% of the polyisobutenyl sul'fonic acids nol ecul ar weights
separated by even nultiples of about 56 dal tons. Most preferably, the

pol yal kene i s pol yi sobutene and | ess than about 20% of the polyi sobutenyl
sulfonic acids in the nol ecul ar weight 10 distribution of the
polyisobutenyl sulfonlc aC|ds contaln a total nunber of carbon at ons t hat
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-3 Definitions The term"alkaline earth netal"” refers to calcium barium
magnesi um strontium or mxtures thereof. The term"al kyl" refers to both

- strai ght--and branched-chain al kyl groups. 5 The term "al kyl ene" refers to

straight- and branched-chain al kyl ene groups having at feast 2 carbon
atons. Typical al kylene groups include, for exanple, ethylene (-CH2CH2-),

propyl ene (- - i - - P e

(- CHZWZWZﬁﬁ%%ﬁ?ﬁﬁgﬁép%@ﬁ&éﬁ%@%@e, n-)ﬁ‘e“r?s{t1 ?P%%ginl ooth

( - CH2CH2 CH2 Celagarlenhentadicth Be brakes. arkhelutaheswhiet rabintainihgrdesirabh/ m?hi
netals, alkali earth netals, or mxtures thereof. The term"polyal kyl" or
"pol yal keny! Wictigpaipropgrtigs far gifectye Wﬁkﬁﬁﬁﬂdﬁ%qﬂﬁ%fw&%u'egﬁ%g re figh
derived fro ' ' I - L$; Lns,
part ] cul ar |y E 0B EBlRn I FBRcRARoRS el Bta Rt Rt it OO Bke 1™ o
t he tike.5 Prsystemis| musttheaven® highdriefiom coafficiené tb be effeblivee fEalmther, dutomatizout
24 carbon atons, and re preferably) abagut, 3 to abqu car.bon a?oms.

. ) bout | 1
Mor e pr ef er r EANFFBIFSIAH) ‘ﬂﬁ@Q%@PME@WSBJT‘%‘KE‘,fobmey‘Flé‘r?@,&%'&sttPé@"é gly
| sobutyl ene, P&Wﬁﬁtﬁﬂﬁle%‘ﬁi the Eﬂ%oe'?ﬁﬁi%ﬂfcﬂfﬂuﬂﬁ SR Rl ??H.%Hﬁrlﬂe due
nonool efi ns 1 nclude pol ypropyl ene, pol ybutene, especially polyisobutene,
and the 20 pt el tpivperature effpciscscibe fluid eatsaqt duringpoperation.eitas impertart m
o 1 o v ol s St Sy ol Ve R mmot ey |
more al kgl i NgicRLRABEkS: Eﬁmgei[g b b . The TBN
of a sanple c'zgn bnget&éﬁ%rl]%%géﬁ egl?efg\lgcsm%}%%b(%ﬂ%%fszﬁﬁgot her
equi val ent paetoethlicdrariamigsioas ahay filns) TBN i s the neutralization capacity
of one gram of the lubricating conposition expressed as a nunber -4
equal to the ng of potassium hydroxi de providing the equival ent
neutralization. Thus, a TBN oSUMMARYNOFR THE INNENINONM of the conposition
has a neutralization capacity equal to 10 ng of potassium hydroxi de. As
stated above, the present invention provides a method of inproving the 5
brake and cl yhéprésadidentioh probidastd rﬁ@ﬂiodfdfuzngrcmn@d@ B¥@ke and clutch
friction-nodi fying anount of a pol yal kenyl sulfonate to the functional
fluid The peageadityeryl fusalionsdluid,iespeaiadly kacior ydedulorfluidsk abtameatéar t h net al
pol yal kyfenel Bt PRrNHG rEti S Branhanistt Yor i Ao ol ey
vinylidene agsmpndingiaiding td themanstiond! fililea RRtpalkenilingdmoanabea The
pol yal kenyl sul fonates of the present invention are prepared b}/ reacting a
pol yal kenyl Belygany satfonatehayiag edlelg! ags@NumrtﬁEB@wPf abeut Qlagbedle of an
al kali metal jor. _al kali ear ... T i I L rth
metal can bedd RrBendnaltorristd el Bliing iR VBl FoollauBid R s
net hod 15 coamdideesed diph A mixtdrelsdPohdikyer@pedmmasicg Gresadthain 20matet al |
such as the hydroxide, with the polyal kenyl sulfonic acid. This is
gener al 130 cap@iceat aiy! yiaylideaesings bicdiaby! iISOMPEY oxyl i ¢ pronoter such as
wat er, al cohols such as 2-ethyl hexanol, nethanol or ethylene glycol, and

an inert solvent for the sulfonate, typically with heating. Under these
condi ti ons, The pressint mveptiosdutthenprovidesimmetmdwi impjowng thebrake and

sul fonate. The, hydroxyl i ronot er .and sol vent n_then r .yield
t he net al su&f’g; £\l Ao ‘H&’EPRBBF‘E%M f@f“ﬁ@&ﬂﬁ?'éﬁ%ﬁa"f by%ﬁggu@gﬁéﬁ@éﬁ@é&m ent
to prepare amamdridkionn®lidd ineRidiag €BANhuSILY Pariibfe ABASHBRWAT fluidi s materi al
by nmetathesis into an al kaline earth nmetal sul fonate. Using this method,

t he sul f oni cCeBPEsINg aglging tectiredgnalional fluisha frictignicapdifyirg amoswtpband such as
sodi um po | i de, . i SSi f i ned
can be o rPoasoREl ey’ RN dfiiebiel fRSaigtTob b Bt 2B e

sul fonat e i sisconbikakeherblt by #iRalitidehitinenatalr ddn dfei golysiallentgulfonin ddie

al kaline earth nmetal sulfonate The nost 5 commonly used al kaline earth
net al conpoufieryes HomAa midyreat pelyalkylangs Loarsinadereatarfhaappout 2R&LBdi um
or potassiu LS ' ous chloride solution of the
al kal i ne ear %‘l&%?gﬁ’g\ﬂgﬁ?&?‘r@%ﬁ??J%%hiy?fr%gﬁgﬂff| cient for netathesis to
occur. Thereafter, the water phase is renoved and 5 the solvent may be
evaporated, if desired. The preferred sulfonates are al kaline earth netal
sul fonat es, especially those of calciun) barium and magnesi um Mbst
preferred ace the cal cium and nmagnesi um sul fonates. The pol yal kenyl

sul fonates of the present invention are efther neutral or 10 overbased

sul fonates. Overbased naterials are characterized by a netal



content in excess of that which would be present according to the
stoichionetry of the netal cation in the sulfonate said to be overbased.
Thus, a nonosul fonic acid when neutralized with an al kaline earth netal
conpound, such as a cal ci um conpound) will produce a nornmal sulfonate
cont ai ni ng one equi val ent 15 of calciumfor each equivalent of acid. In

ot her vvords rma fanate w | tain .one.nmole of,cal cium
For each ot ED0G M ASHBRYEtEdRPaES S aimai Y88 Home e
procedures, pqediBR§Eidoer kA8 101 -apRh§MeSmal. the sul fonic acid can be

obt ai ned. These overbased materials contain amounts of netal in 20 excess
of that required to neutralize the sulfonic acid. Hi ghly overbased

sul fonates c KSR 1 fth
carbon di oxig'gegﬁ ! reaeg!fqlngﬁ)y%gn %%@B&Ndergg%srﬁ@%ﬁglgfwte S’g‘;???a

net hods for ‘rﬁ&fmabmg 5000 .Hareéerably, ftmlmlgalkamha)p(bfyisobummaMIdepr oducts is

di | d F b 970 t
Cbanor i carererably. MeBoiaikangis BolvPabuenR il e PRleHIArAEIgN Tre. amount

of overbasi ngisGBuLBE of Y sérgeebaﬁe i Jrﬁfcﬁ‘rllc 5@8@ h%'ﬁrgP‘Féasﬁ alsehf BobHthB refers
to the anobunt of base equival ent t mlligranms of ~n one gram of
sul fonat e Trmlyrsnbgﬂeeyl st ninatids mofecfdlmmvelgbtsesez)a(atedqb:y pmmjmﬂfaples of and

thereforea alinity r serve BNfor ositio

Foadi 1y der AITRCH 4 o8miesEnrelE s dhemyions Ractusebhane adletpods.
The over baseaRQitsak benybr hid! daMIsdiei shffbﬁrc'd’éch‘sf‘ﬁw' A8 rﬁar@cnevever. @tively
|l ow TBN, i.e., about O to about® 60, nore preferably, about O to out 30;
or rel at1|Q/eI0}4$6rbblrgnoTBf¢ poly&sobu@mghsldfommamdaboutanﬁe total abmuerwo m)re
pref erably about out . 350.. The al ken sul fonates of the
present inveffl’ B%a‘?'ﬂsﬁg‘%ﬂﬁpoﬁgv%{aﬂpi"ﬁ}@ tflrfatf'qj‘rlux?‘i'ronaI fluids in amounts
sufficient to pI’OVI de inproved brake and clutch capacity. They have good
wat er di sper gropertl es, a light color and provide 10 good performance

charact eri st ”9@@%6]%7!‘ otha ernsenwerentnrbpr@mc&ﬁér%w 0@ whesgindhaci ds

f th | k

8onpr.esf’LSS§Pégfﬂfff* PR Pl EBl e R R s B i Ron Ry ) enes
1-dial kyl isoners with a source of suI fur trioxide -803- The 15 source

f - S03- f |

o 0%, CoI B RISl BU A B, BRER IO RS A ey,

sul fur ti5i oxthdea mmmmbarfnﬁmmﬂ of #eepylyakkehfladusfonates aﬂtueepreéeraul fur
trioxide and acetic acid, sulfamc acid, al kél sul fates or chlorosul fonic

acid The redBY‘F’@Jf?W@VB’@Sdm@%@ﬁKé@Pd&‘U‘P caRgCitnWheNSeddR Sus sol vent

The 20 condi r I ; res
can range froncigs Ao RIARE o BRke il i BRI PR I TRAIRLT
sul fonat i ng fagéntisefimpinogyatemboequnagrpbephnacarid/iubsivhting of retatialesavang
tenperatures for reaction and el evated tenperatures should be avoided to

prevent dec RABsSHEBASHrelgidChRpdRs tbrakR aYIIPEIs. BF M aIgMUG YaRsBIFSIOBew

m nut es 70 i ction
erper atar e T oot el SgRERAgEAplReRlcaTholRg by B pres it Penuaee
sul fonat ed rmbmddesfabiﬁfyt watengispersimggubperties, less dodrapgeadenaishedndut .

Typi cal nole r{a s of sulfonating agent to pol yai kene can be about 1 ~ 1
to about 2' TYSLRMOEGHOR. hreferred sul fonating agent is acetyl sulfate (or a
m xture of sulfuric acid and acetic anhydride which fornms acetyl sulfate in
situ) which produces the al ken sulfonic acid directly. O her

sul fonating agents, sucBE 5 é %QB'%T'%QHJTH?HW@NE' d air) may
produce a sultone internediate that needs to be 5 hydrolyzed to the

sul fonic acid. This hydrolysis step can be very slow. The pol yal kenes used
to prepare tforgeldizgussing theuiresentdnearitionan detailntha (allowdtg frsmpawildray

han sbant 20t TRl ian™dy fksR Rulr bR Ehlh delER o iﬁfegéif‘iiﬁt,

and nore preferably greater than about 70 nDIe percent 10 al kyl vi nyl i dene
and 1, 1-di al kyl isonmers. The preferred al kyl vinylidene isomer is a nethyl
vinylidene isomer) and the preferred 1, 1-dialkyl isonmer is a 1, 1-dinethyl

i somer. The pol yal kenes have a nunber average nol ecul ar weight in the range
of about 168 to about 5,000. Preferably, the pol yal kenes have numnber
average 15 nol ecul ar wei ghts of about 350 to about 2,300: nore preferably,
about 350 to about 1.000: and nost preferdably, about 350 to about 750. The
preferred pol yal kene is polyisobutene. Especially preferred are

pol yi sobut enes made using BF3 as catalyst. U S. Patent No. 5,408, 018,

whi ch, i ssued on April 18) 1995 to Rath and which 20 is incorporated by
reference |n its entrrety, and the references crted therein descrlbe a
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. Hydrocarbon synthetic oils may include, for exanple, oils prepared fromthe
pol yneri zati on of ethylene) i.e., polyal phaolefin or PAQ or from

- hydr ocarbon synthesi s procedures using carbon nonoxi de and hydrogen gases
such as in a Fisher-Tropsch process. Useful synthetic hydrocarbon oils
include liquid 25 polynmers of al pha ol efins having the proper viscosity.
Especially useful are the hydrogenated liquid oligoners of C6 to C,2 al pha
ol efins such as 1-decene trinmer. Likew se,. al kyl benzenes of proper
viscosity, such as didodecyl g beR2HRRIONSan pe used. Useful synthetic
esters include the esters of nonocarboxylic acids and pol ycarboxylic acids,
as welt as npno-hydroxy al kanol s and pol yols. Tygiqal exanpl es are

di dodecyl adfpaterm Rikdlinersariy metal” rafersdogalcdme Paguoy magigsiy | adi pat e,
di | auryl seba i nplex 5 esters prepared from m xtures of
nono and dic%?%gigﬁﬂg'é%ﬁﬁéggﬁaeﬁgno and di hydroxy al kanol s can al so be
used. Blends of mneral oils with synthetic oils are also useful. Oher
Additive Co nt s..lhe. fol |l qui.ng additive npopent s _ar xampl es of sone
of the comporaniat i eTersibidth draiobly S REPEREdPal A FElus:
inventiorp These exanples of additives are provided to illustrate the

present invention, but they are not intended to limt it: A Metal
Det er gent s Slihe temy @lkyleneielears to siraightl and bianchedohgin plkgeaeaougsl f onat es

ohenal at es,  HENPEADIsHSE e Calo Blatts dybied AhVRR wSBPS e ireSBpbE ko1 o
al kenyl ar onamytén@qtm{awg%%,l ;zerYIlen@r(-%@F%ﬁ%ﬁ.ﬁﬁ%g?gﬂ@ﬁ@ﬂf-@%?@ﬂ%,eS,

sul funzed or unsul furize or al keny netal salts of

al kanoi c, achdlylens GCHQHEHhCHan, sekputidene(-kéHPH B ACHe-}n-peotyiene
chem cal, and i l s_therepf. B. Anti-Oxidants Anti-oxidants
reduce t“g t%ﬁ%%ﬁk@ékkakéﬁgéﬁla%?ﬁgaﬁgldeteriorate in service which
deterioration is evidenced by the products of oxidation such as sludge and
varni sh-1i ke_.deposits on the netal surface nd 25 an increase in
Viscosity. ARS B el relFTe e plialyeral. aletiart mel S BN GEs iherdor
anti-oxidants as phenol type (phenolic) oxidation inhibitors, such as -10

4, 4' - et hyl epe- bi (2, 6-di -t ert - butyl phenol |
24 orscd ol faran bl irompIRervy Telash ko 20 alkhor atkarat graspoyishenol )

2, 2" -met hyl epeshi A =G5 .
4,4 bty acn 0 4o B ou AR LY S PRaolyrgers or copolymers of mono
4, 4" - i sopr opylefidemarticidadly 6-rdond-etdfinbusydiphe etiylene p2opylene, butylene, and
met hyl eng- bi - nmet.hyl - 6- nonyl phenol ), .

,2'-isd§ht¢%&ﬁ@ﬁeéﬁ%§( }gjagﬁ&yﬁypﬁ%@ﬁgpwaedkuhaveaboutZtoabout
2,2" - met hyl epgchinghndstBRisn¥hd fnére 4¥yPREAR! 3 10 about 12 carbon atoms.
2,6-di-tert-buty|1-4-nethyhphéﬁbﬁ%8g?6¥gi-téﬁ%-(L?y?q4-e% &PBﬁEﬁQP, 10
2, 4- di met hy| Mé+e prefebed yhonuhelefihs i lGdel prdpytanedibobtieng, partosader esol |
2,6-di-tert-4- ' - di, met hyl am nonet hyl phenol ),
4, 4' -thi obi Sl@gﬁ&y%le_, é;qcé(?%/q BU?Qr%‘FFéﬁé- jp-’,o?yo?ef?ns prepared from such mono-
2,2' -thiobi S&Iéfiﬁ?ﬁ%wder(SI?ﬁ {)9!&%' PB@BQ@%, especially polyisobutene, and the
bi s(3- et hyl - 4- hydroxy-5-tert-butylbénzyl)-sulfide, and
bi s( 3, 5-40 - t polyalphaglefias pyatiusedifesmyil-pctede pindnyeaemae- t ype oxi dation 15
inhibitors include) but are not limted to, alkylated di phenyl am ne,
phenyl - a- napht hyl am ne, and al kyl at ed- a- napht hyl ami ne. Ot her types of
oxi dati on i nhivéidror S ataldBaskeNoatbalr” o ‘TN oefdratatiee 6moynt of base
di t hi ocar bamat e),, and t hyl enebi s{di but yl di t hi ocarbamate) . . The
anti - oxi dante(ﬂ‘g@@ﬂ'elpéﬂgymﬁﬁewa@ﬁ 3 5B P FAMpIR. hugﬂmmf B¥Napout 0
20 to about r_Jan%rs%eﬂBE%EF@Q‘kﬁliQ%gﬁ)&&té‘QR&ihéeﬂ)rlé‘a JreaRilakqindl, amount of
the engine oil C Anti-WarlExtre Pressure Agents their na i mplies,
t hese agent sreseduc d heel3N of ansamplg caettzd determparadsby BSdipTest Bb. BA8A6 @gent s
i ncl ude,,but_are not limted to, 25 phosphates, phosphites, carbamates)
esters, XUl 12 BURL SPHVAS CoMEHES, hiisrpradams cilie s neyfdiaton
di al kyl di t hi onheapbrbAe (@PamH e Mhitnidating ReANERINrE& s sé@ds artimbye) |
sul furized oils, sulfurized isobutylene; sulfurized pol ybutene, diphenyl
sul fide, nethyl trichlorostearate, chlorinated naphthal ene,
fl uoroal kyl pol ysi | oxane) and 30 | ead napht henate. -11 D. Rust Inhibitors
(Anti-Rust Agents) 1 ) Nonionic pol yoxyethyl ene surface active agents:
pol yoxyet hyl ene | auryl ether) potyoxyethylene hi gher al cohol ether,
pol yoxyet hyl ene nonyl phenyl ether, polyoxyethylene octyl phenyl ether)
pol yoxyet hyl ene 5 octyl stearyl ether) polyoxyethyl ene ol eyl ether,
pol yoxyet hyl ene sorbitol nonostearate, polyoxyethylene sorbitol nonoofeate,
and pol yethyl ene glycol nonooleate. 2) Qther conpounds: stearic acid and

. . o, o o a2 - o I




10 acid, partial carboxylic acid ester of polyhydric al cohol, and
phosphoric ester. E. Dermulsifiers Addition product of alkyl phenol and

. ethyl ene oxi de, pol yoxyethyl ene al kyl ether, and pol yoxyet hyl ene sorbitan

ester. 15 F Friction Mddifiers Fatty al cohols, 1,2-diols, borated
1,2-diols, fatty acids) amnes, fatty acid am des, borated esters, and

ot her esters i i ' b 5L f I

di t hi ocar barrggg?' tgﬂb% ngéblggglkgfﬁgﬁéhﬁ%spégﬂgin atlrfl‘é P ug\}s%%gr%%&%ﬂ?%% ne,
oxynol ybdenuThus @ JBycef 10lmeamsitial ymslgramiof tres bynpositienhas)a

am ne- nol ybdenum conpl ex conpound, and sul fur-contai ni ng nol ybdenum conpl ex
conpound.  H. Nguisalization capaeily eawrldod0gng of potassiumdydedda-at e t ype

pol ynmers, ethyl ene-propyl ene copol yners, styrene-isoprene copol yners,
hydrogenat ed styrene-isoprene copol yners) polyisobutylene) and di spersant
type vi scosi % stated,abonpr bepresest invertiniy prpides amethadehimprovingitee hy |

nmet hacrylate hibitars Al Kkyl.. Yo'y | MNE i met hyl
silicone %ol Qﬁédkres;&% L(lé‘%afgyﬂtlg fFﬁ{Z/‘g’Eﬁ Bﬁam 33%88% uf?['rflﬁéerf'"ﬁqﬁ@f ated by
the fol | owi ngmoxatpf &pblyatienyl safforfaté ththpafunttionamluid. Atheapdipairemyd met hod
enbodi mrents. While the Exanples are provided to illustrate the present

i nvention, tAeenate inen alkalisnelabiot alkeling eaith metal salbph? peellyienes i nt ended

to cover tho L,QLLS nd. St tut . t hose
ki 1ed in ¢ RETE SR RO R ARG e End orBRYl BB VB | e
appended cl aaboutt2X®ilepdrcBheBRYBVinARIePe atRbt, 1QibkylliBemieest fluids were
prepared by dissolving 4.0 wt % sul fonates described in Tablel in SAE 30
wei ght m neral base oil. The conposition of the test fluids 20 are shown in
Table 2 t@d3 Table 1. Sul f onat erfeepskhikbh@sdifcized St ock% CaTBNLOB

sul fonate | of Pol yi sobut ene averagernventi onLOB sul f onat enmw

5502. 5514Conpar ati veExam | e ALOB sul f onal eNat ur al 2. 3319Conpar ati ve
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presence of a hydroxylic promoter such as water, alcohols such as 2-ethyl

hexanol, methanol or ethylene glycol, and an inert solvent for the sulfonate,
typically with heating. Under these conditions, the basically reacting compound
20  will yield the metal sulfonate. The hydroxylic promoter and solvent can then be

removed to yield the metal sulfonate.

Under certain circumstances, it may be more convenient to prepare an alkali
metal polyalkenyl sulfonate and convert this material by metathesis into an
alkaline earth metal sulfonate. Using this method, the sulfonic acid is combined
25  with a basic alkali metal compound such as sodium or potassium hydroxide.
The sodium or potassium sulfonate obtained can be purified by aqueous
extraction. Then, the sodium or potassium sulfonate is combined with an

alkaline earth metal sait to form the alkaline earth metal sulfonate The most



, the Komatsu KES 07.802 procedure. That is, the disc and the plates as
specified in the procedure were contacted with the pressure of 4 kgflcne
agai nst the disc rotating at 20 rpmin presence of additive conponent

di ssol ved 14 in mneral oil. The friction coefficient was nmeasured at
roomtenperature (25 C) 60 C, 80 C, 100 C, 120 C, and 140 C. The results

are shown in_Tabl e, 3. u Mcro-clutc cti st Results
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C100 C120 CldMlofide. Typically, the sodium or potassium sulfonate is combined with an

| nventi on0. 1620. 168 173 1820. 1840. 1850. 18120. 1510. 1520. 1560. 1570. 1520. 146

0. 13830. 14702quenusiciieridelyojution of the @ialineearth metal and stirred for a time

1 S A D AR BBl 1

G 1)0.1620. 1hGohatl nidBbe Evaporktéd). ifld&sifedi-r om t hese results, it can been
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adding a fri dj f anount of a pol yal kenyl sulfonate to said
functional fﬁ?pﬁ?s' 'ﬁ’&e\?% kenyl sul fonate having a TBN of 5 about O to

about 60 wher e| n sai d poI yal keny! sulfonate is an alkali netal or alkaline
sul foni.c acid derived froma mxture of
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wherein the pol yal keny onate as N of about t'o about 30. 3.
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vyl i dene and 1,1 dialkyl isoners 5. The nethod according to Claiml1, 3 or
4, wherein t¢aicnatrkq¢mpomyd|\dsﬂmomﬁbe aomamalisallf@nmad:qntawng/bmeleqenwamtm
andthe(]):’ soner is.a 1,1

odor 15 ¢ Shtuditienfo? §BER egbiyRisiy of SEHE I o FoRT e BofBRLEIA el ght of

t he pol yal kesﬂﬂfdn%t@mmonl&% drie MRRLSS Sal&i0Rh fo7eaIm~6m<h@Qoa&@rdl ng to
Claim1, 3, 4 or 6~wherein the nunber average 25 nol ecul ar wei ght of the

pol yal kene imoapsulfordsacito about 2, 300. - 16 8. The method according to
Claim1, 3, 4) 6 or 7) wherein the nunber average nol ecul ar wei ght of the
polyalkene is about 350 to about 1, 000.

By using well known procedures, overbased or basic complexes of the sulfonic

acid can be obtained. These overbased materials contain amounts of metal in
20  excess of that required to neutralize the sulfonic acid. Highly overbased
sulfonates can be prepared by the reaction of overbased sulfonates with
carbon dioxide under reaction conditions. A discussion of the general methods
for preparing overbased sulfonates and other overbased products is disclosed
in U. S. Patent No. 3,496,105, issued February 17, 1970 to LeSuer, which in

25 incorporated by reference in its entirety.

The amount of overbasing can be expressed as a Total Base Number ("TBN"),
which refers to the amount of base equivalent to the milligrams of KOH in one

gram of suffonate Thus, ligher TBN numbers reflect more alkaline products



9. The nethod according to Claiml, 3, 4) 6, 7 or 8, wherein the nunber
average nol ecul ar wei ght of the polyal kene is about 350 to about 750. 5 10.
The net hod according to daim1l, wherein the polyal kene is polyi sobut ene.
11. The net hod according to Caim 10, wherein the polyisobutene is nade
using a BF3 catalyst. 12. The nethod according to Caim1l1, wherein the
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fluid is an automatic transmssion fluid or hydraulic fluid. IS The nethod
accordi ng t olacabeuh3bP, wherein the functional fluid is a 20 hydraulic
fluid. 16.The nmethod according to Caim15, wherein the hydraulic fluid is
a tractor hydraulic fluid. -17 17. A nmethod of inproving the braking and
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m xture W pobgdpkybamasce onamaicteristicgr eat er t han about 20 nol e percent

al kyl vinylidene and 1, 1-di al kyl isoners. 18. The nethod according to Caim
1, wherein the polyal kenyl sulfonate has a TBN of about 250 to about 350.

10 19. The nmet hod accordi ng to C pbiyakenyVbdfaii®Aclde m xture of pol yal kenes
conprises greater than about 50 nole percent alkyl vinylidene and 1,1

di al kyl isoners. 20. The nethod according to Claim17 or 19, wherein the
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and acetic acid, sulfamic acid, alkyl sulfates or chlorosulfonic acid The

reaction may be conducted neat or in any inert anhydrous solvent The

20  conditions for sulfonation are not critical. Reaction temperatures can range
from about -30°C. to about 200°C. and depends on the particular sulfonating
agent employed. For example, acetyl sulfate requires low temperatures for
reaction and elevated temperatures should be avoided to prevent
decomposition of the product. Reaction time can vary from a few minutes to

25 several hours depending on other conditions, such as reaction temperature.
The extent of the reaction can be determined by titration of sulfonated
polyalkene after any free sulfuric acid has been washed out. Typical mole

ratios of sulfonating agent to polyatkene can be about 11 to about 2°1
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greater than about 20 mole percent alkylvinylidene and 1,1-dialkyl isomers.

Typically, when polyisobutenyl sulfonic acids or sulfonates are prepared from

polyisobutene having a mole percent of alkylvinylidene and 1,1-dialkyl isomers
25 greater than about 20% is used to prepare polyisobuteny! sulfonic acids or

sulfonates, the molecular weight distribution of the resuiting product has at

least about 80% of the polyisobutenyl sulfonic acids or sulfonates whose
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combination of Group ! through Group V base stocks as defined in American

Petroleum Institute Publication 1509, which is herein incorporated for all

purposes.

15 Mineral oils for use as the base oil in this invention include, for example,
paraffinic, naphthenic and other oils that are ordinarily used in lubricating oil

compositions.
Vegetable oils may include, for example, canola oil or soybean oll.

Synthetic oils include, for example, both hydrocarbon synthetic oils and

20  synthetic esters and mixtures thereof having the desired viscosity.
Hydrocarbon synthetic oils may include, for example, oils prepared from the
polymerization of ethylene, 1.e., polyalphaolefin or PAO, or from hydrocarbon
synthesis procedures using carbon monoxide and hydrogen gases such as in a
Fisher-Tropsch process. Useful synthetic hydrocarbon oils include liquid

25  polymers of alpha olefins having the proper viscosity. Especially useful are the
hydrogenated liquid oligomers of Cg to C,; alpha olefins such as 1-decene

trimer. Likewise, alkyl benzenes of proper viscosity, such as didodecy!
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Other Additive Components

The following additive components are examples of some of the components
10  that can be favorably employed in the present invention. These examples of
additives are provided to illustrate the present invention, but they are not

intended to limit it:
A. Metal Detergents

Sulfurized or unsutfurized alkyl or alkenyl phenates, sulfonates derived
15 from synthetic or natural feedstocks, carboxylates, salicylates,
phenalates, sulfurized or unsulfurized metal salts of multi-hydroxy alkyl
or alkenyl aromatic compounds, alkyl or alkenyl hydroxy aromatic
sulfonates, sulfunzed or unsulfurized alkyl or alkenyl naphthenates.
metal salts of alkanoic, acids, metal salts of an alkyl or alkenyl muitiacid,

20 and chemical and physical mixtures thereof.
B. Anti-Oxidants

Anti-oxidants reduce the tendency of mineral oils to deteriorate in

service which deterioration is evidenced by the products of oxidation

such as sludge and varnish-like deposits on the metal surfaces and by
25 an increase in viscosity. Antioxidants may include, but are not limited to,

such anti-oxidants as phenol type (phenolic) oxidation inhibitors, such as

-10-
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4 4'-methylene-bis(2,6-di-tert-butylphenol),

4 4'-bis(2,6-di-tert-butylphenol), 4,4'--bis(2-methyl-6-tert-butylphenol),
2,2'-methylene-bis(4-methyl-6-tert-butylpﬁenol). 4.4’-butyldene-bis(3-
methyl-6-tert-butylphenol),

5 4 4'-isopropylidene-bis(2,6-di-tert-bulylphenol), 2,2'-
methylene-bis(4-methyl-6-nonylphenol),
2,2'-isobutylidene-bis(4,6-dimethylphenol),
2,2-methylene-bis(4-methyl-6-cyclohexylphenol), 2,6-di-tert-butyl-
1-4-methylphenol, 2,6-di-tert-butyl-4-ethylphenol,

10 2,4-dimethyl-6-tert-butyl-phenol, 2,6-di-tert-dimethylamino-p-cresol, -
2,6-di-tert-4-(N,N'-dimethylaminomethylphenol), 4,4'-thiobis(2-
methyl-6-tert-butylphenol), 2,2'-thiobis(4-methyl-6-tert-butylphenol),
bis(3-methyl-4-hydroxy-5-tert-butylbenzyl)-sulfide, and
bis(3.5-di-tert-butyl-4-hydroxybenzyl). Diphenylamine-type oxidation

15 inhibitors include, but are not limited to, alkylated diphenylamine,
phenyl-a-naphthylamine, and alkylated-a-naphthylamine. Other types of
oxidation inhibitors include metal dithiocarbamate (e.g., zinc
dithiocarbamate), and methylenebis(dibutyldithiocarbamate). The
anti-oxidant is generally incorporated into an oil in an amount of about 0

20 to about 10 wt %, preferably 0.05 to about 3.0 wt %, per total amount of

the engine oil
C. Anti-Wear/Extreme Pressure Agents

As their name implies, these agents reduce wear of moving metallic
parts. Examples of such agents include, but are not limited to,

25 phosphates, phosphites, carbamates, esters, sulfur containing
compounds, molybdenum complexes, zinc dialkyldithiophosphate
(primary alkyl, secondary alkyl, and aryl type), sulfurized oils, sulfurized
isobutylene, sulfurized polybutene, diphenyl sulfide, methyl
trichlorostearate, chlorinated naphthalene, fluoroalkylpolysioxane, and

30 lead naphthenate.

-11-
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10

15

20

Rust Inhibitors (Anti-Rust Agents)

1) Nonionic polyoxyethylene surface active agents: polyoxyethylene
lauryl ether, polyoxyethylene higher alcohol ether, polyoxyethylene
nonyl phenyl ether, polyoxyethylene octyl phenyl! ether, polyoxyethylene
octyl stearyl ether, polyoxyethylene oleyl ether, polyoxyethylene sorbitol
monostearate, polyoxyethylene sorbitol monooleate, and polyethylene

glycol monooleate.

2) Other compounds: stearic acid and other fatty acids, dicarboxylic
acids, metal soaps, fatty acid amine salts, metal salts of heavy sulfonic
acid, partial carboxylic acid ester of polyhydric alcohol, and phosphoric

ester.
Demuisifiers

Addition product of alkylphenol and ethylene oxide, polyoxyethylene

alkyl ether, and polyoxyethylene sorbitan ester.
Friction Modifiers

Fatty alcohals, 1,2-diols, borated 1,2-diols, fatty acids, amines, fatty acid

amides, borated esters, and other esters.
Multifunctional Additives

Sulfurized oxymolybdenum dithiocarbamate, sulfurized oxymolybdenum
organo phosphorodithioate, oxymolybdenum monoglyceride,
oxymolybdenum diethylate amide, amine-molybdenum complex

compound, and sulfur-containing molybdenum complex compound.

Viscosity Index Improvers
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109%g& ()-m) 10%& ()-m]11111111S4)? 10%& ()-m)?) 10%& ()-m 10%& ()-m
109%g& ()-m 10%& ()-m 10%& ()-m]]] " MzZA? 10%& ()-m)?) 10%& ()-m
109g& ()-m 10%& ()-m 109g& ()-m A*¥A+A4ABABATABAKOB) ?y- 1096 & ()-m y-
10%6 & ()-my- 10% & ()-my- 10% & ()-my- 10% & ()-my- 10% & ()-m- &

10% & () -879%: 7 Aﬂoﬁrﬁéfﬁg%l?s)lgﬁé'ty&g %‘i)ﬁn@ré,nét}ﬂyleﬁggﬁré‘bﬁéh@copolymers,
styrene-isoprene copolymers, hydrogenated styrene-isoprene
copolymers, polyisobutylene, and dispersant type viscosity index

improvers.
5 L Pour Point Depressants
Polymethyl methacrylate.
J. Foam Inhibitors
Alkyl methacrylate polymers and dimethyl! silicone polymers.
EXAMPLES

10  The invention will be further illustrated by the following examples, which set
forth particularly advantageous method embodiments. While the Examples are
provided to illustrate the present invention, they are not intended to limit it.

This application is intended to cover those various changes and substitutions
that may be made by those skilled in the art without departing from the sptrit

15  and scope of the appended claims.

Example 1

Preparation of Test Qils

The test fluids were prepared by dissolving 4.0 wt % sulfonates described in
Table1 in SAE 30 weight mineral base oil. The composition of the test fluids
20 are shown in Table 2
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y- 10% & ()-m;c>, y- 108 & ()-my- 10% & ()-m > "S"TAUINV W X"033) ?; c> ,
y- 10% & ()-m y- 10% & ()-my- 10% & ()-my- 10% & ()-m(y- 10% & ()-m
XndrfAhNp A ARA_?3) 2, e3y- 10 & ()-my- 10% & ()-my- 10% & ()-my-
10% & ()-my- 10% & ()-my- 10% & ()-m n*prrAsriiAngGr3)y- 10% & ()-my-
10% & ()-my- 10%& ()-m;c>, y- 10% & ()-my- 10% & ()-m AMAAANEB3) y-
10%c>, y- 10%& ()-m y- 10%& ()-my- 10% & ()-my- 10% & ()-my-
10% & () - m AMAANANAKAB)yYy- 108 & ()-my- 10% & ()-my- 10% & ()-my-
10% & ()-my- 10% & ()-my- 10% & ()-m(y- 10% & ()-m "AAAR PO3G) y-
10% & ()-my- 10% & ()-my- 109ble 1 )Sylfopate Begaxintionm ; c> | y- 10% & ()-m

Type Feed Stock % Ca | TBN
LOB sulfonate | of Polyisobutene average
Invention LOB sulfonate | mw 550 2.55 14
Comparative
Example A LOB sulfonate | Natural 2.33 19
Comparative Example Mixed (natural and
B ) LOB sulfonate | synthetic) 2.34 14
HOB Sulfonate of Polyisobutene average
Invention) HOB sulfonate | mw = 550 12.3 | 296
Comparative Example
C HOB sulfonate | Synthelic 12.7 | 320
Comparative Example
D HOB sulfonate | Natural 125 | 320

Table 2 . Test Fluid Compositions
Test Oil
% Component in mixture

Component 1 2 3 4 5 6 7
LOB sulfonate | of Invention 4.0
Comparative Example A 4.0
Comparative Example B 4.0
HOB Sulfonate H of Invention 4.0
Comparative Example C 4.0
Comparative Example D 4.0
Base Qil 96.0| 960 1960|960 ] 960 (96011000

Example 2.

Measurement of Friction Coefficients

5 Friction coefficients of the test fluids prepared in Example 1 were measured
using a micro-clutch apparatus made by Komatsu Engineering and following
the Komatsu KES 07.802 procedure. That is, the disc and the plates as
specified in the procedure were contacted with the pressure of 4 kgf/cm2

against the disc rotating at 20 rpm in presence of additive component dissolved
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ANANAAATAZ) Y- 10% & ()-m;c> , y- 10% & ()-my- 10% & ()-my- 10% & ()-my-
109 & () - m AAAA pP4)y- 10% & ()-my- 10% & ()-my- 10% & ()-my-
10% & ()-my- 10% & ()-my- 10% & ()-my- 10% & ()-m "1 P44) y-
10% & ()-my- 10% & ()-my- 10% & ()-my- 10% & ()-my- 10% & ()-m;c> ,
$ %' () ? K+d)y- 10% & ()-m;c>, y- 10%& ()-m y- 10 & ()-my-
10% & ()-my- 104 & ()-m? @A B CDH | tT8)y-y- 10%& ()-my- 10% & ()-m

/088 OB S e M e R o B4,

109 & () - m ; &), 6090, 89 °C, 200_°C H203)CL AKu& 40 °0/ - TAE Yefui(s) ard SHowh in Dable
10% & ()-m y:,3 10% & ()-m

Table 3. Komatsu Micro-clutch Friction Test Results

Friction Coefficients at Indicated Test Temperatures

TestFluid | ,s0- | 4ooc | 60°c | 80°c | 100°c | 120°c | 140°C
1 (invention) | 0.162 | 0168 | 0.173 | 0182 | 0.184 | 0.185 | 0.181

2 0.151 0.162 0.156 0.157 0.152 0.146 | 0.138
3 0.147 0.151 0.153 0.147 0.141 0.133 | 0.126
4 (Invention) | 0.163 0.164 0.171 0.176 0.180 0.187 | 0.190
) 0.150 0.148 0.126 0.113 0.109 0.111 0.117
6 0.157 0.159 0.156 0.151 0.150 0152 | 0.158

7 (Base QOil) | 0.162 0.164 0.163 0.158 0.153 0.149 | 0.149

From these results, it can been seen that the PiB sulfonates of the present
invention in Test Fluids 1 and 4 provided high frictional properties compared to
the commercial comparative LOB or HOB sulfonates (Test Fluids 2, 3, 5, and
6) and the base oil (no sulfonate)(Test Fluid 7).
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y- 10%& ()-m__C "a&a' a|[ 10" &< 10% & ()-& ,5 1048 & ()- 210% & ()-
“0109% & ()-m .:110% & ()- :10% & () -' a(a) aaaaa) bgGl0" &<p\!10%" & () -

S p\110%" & ()- 10%" & ()- 10%" & ()-'y 10% & ()-10"10") b*b+b, b- b6b7bpTGLO"
&<p\ p\ ! 109" & ()- Ip\!110%"& ()- p\!10%"& ()- p\!10%"& ()- p\!10%"& ()-
-p\110%" & ()- 7b8bChI bObUb[ bdD$p\ ! 10%" & ()- p\!10%"& ()- p\!10%" & ()-
p\110%" & ()- p\!10%"& ()- ;c }[![bbbi bpbgb}bbcG p\!10%"& ()-

P\ 1109%"& ()- :c }[!p\!10%"& ()- p\!10%"& ()- p\!10%"& ()-

bbbbbbb_?p\ | 3R#%i$) ! 109" & ()- p\!10%" & ()- p\!110%"& ()- p\!10%"& ()-
p\! 10967& ()~ p\110%" & () - bbbbbbbhH(p\! 109" & (). p\!10%"& ()-

oL 11090 & (1. B b &Y o Bb R i o B bh BRREONREG RinchGRa i)
bbbbbbc_?p\ ! 10§@|dphé&@%‘ccﬁmbl)13|ng\'a!dbﬂ?éﬁ‘a frictibn- rﬁ&dhﬂﬁﬂ@ afdunt of a polyalkenyl
sulfonate to said functional fluid, said polyalkenyl sulfonate having a TBN of
5 about 0 to about 60 wherein said polyalkenyl sulfonate is an alkali metal or
alkaline earth metal salt of a polyalkylene sulfonic acid derived from a
mixture of polyalkylenes comprising greater than about 20 mole percent

alkyl vinylidene and 1,1-dialkyl isomers.

2. The method according to Claim 1, wherein the polyalkenyl sulfonate has a
10 TBN of about 0 to about 30.

3. The method according to Claim 1, wherein the mixture of polyalkenes
comprises greater than about 50 mole percent alkyl vinylidene and 1,1-
dialkyl isomers.

15

4. The method according to Claim 1 or 3, wherein the mixture of polyalkenes

comprises greater than about 70 mole percent alkyl vinylidene and 1,1-

dialkyl isomers

5. The method according to Claim 1, 3 or 4,wherein the alkyl vinylidene
20 isomer is a methyl vinylidene isomer, and the 1,1-dialkyl isomeris a 1,1-

dimethyl isomer.

6. The method according to Claim 1, 3 or 4, wherein the number average molecular

weight of the polyalkene is about 168 to about 5,000.

7. The method according to Claim 1, 3, 4 or 6 wherein the number average
25 molecular weight of the polyalkene is about 350 to about 2,300.
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gchcj cpecvc] cchH( p\ ! 10%‘" & ()- p\ 110%"& ()- p\!'10%"& ()- p\!'10%8"& () -
p\!10%" & ()- l ccececce 108" & ()- p\! 109" & ( : C

Y[ ! p\! 10%" (15“9 'B? thed gse 8'{‘9 “P Bt a'"l‘dﬂ/@*"&' '-7p‘UE%'8t9c‘Ee BH%f‘b?cb@)éer?ﬂq 109" & () -

P\ ! 10%" & () - rRdlbddSPwdightlof tHa éé’%ﬁﬁ‘é’n& |§ hbo\350@3Abd&ut(1)ooop\ ! 109" & () -
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9. The method according to Claim 1, 3, 4, 6, 7 or 8,wherein the number average
molecular weight of the polyalkene is about 350 to about 750.

5 10.The method according to Claim 1, wherein the polyalkene is polyisobutene.

11.The method according to Claim 10, wherein the polyisobutene is made

using a BF3 catalyst.

12.The method according to Claim 1, wherein the polyalkene is polyisobutene
10 and the molecular weight distribution of the polyisobutenyl sulfonic acids
has at least about 80% of the polyisobuteny! sulfonic acids molecular

weights separated by even multiples of about 56 daltons.

13.The method according to Claim 1, wherein the polyalkene is polyisobutene
and less than about 20% of the polyisobutenyl sulfonic acids in the
15 molecular weight distribution of the polyisobutenyl sulfonic acids contain a

total number of carbon atoms that 1s not evenly divisible by about four.
14.The method according to Claim 1, wherein the functional fluid is an
automatic transmission fluid or hydraulic fluid.

15.The method according to Claim 14, wherein the functional fluid is a
20 hydraulic fluid.

16.The method according to Claim 15, wherein the hydraulic fluid is a tractor

hydraulic fluid.
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*T10% E# & ()- @Ll0%E# & ()- & 10% = . . ) _
17.A method of improving the braking and clutch capacity of a functional fluid,

said method comprising adding a friction-modifying amount of a polyatkenyl

sulfonate to said functional fluid, said polyalkenyl sulfonate having a TBN of

greater than about 60 to about 400 wherein said polyalkenyl sulfonate is an

5 alkali metal or alkaline earth metal salt of a polyalkylene sulfonic acid
derived from a mixture of polyalkylenes comprising greater than about 20

mole percent alkyl vinylidene and 1,1-dialkyl isomers.

18.The method according to Claim 1, wherein the polyalkenyl sulfonate has a
TBN of about 250 to about 350.

10 19.The method according to Claim 18, wherein the mixture of polyalkenes
comprises greater than about 50 mole percent alkyl vinylidene and 1,1-

dialkyl isomers.

20. The method according to Claim 17 or 19, wherein the mixture of polyalkenes

15 comprises greater than about 70 mole percent alkyl vinylidene and 1,1-

dialkyl isomers.

21. The method according to Claim 17, 19 or 20,wherein the alkyl
vinylidene isomer 1s a methyl vinyhdene isomer, and the 1,1-dialkyl isomer

is a 1,1-dimethyl isomer.

20 22.The method according to Claim 17, 19 or 20,wherein the number average

molecular weight of the polyalkene is about 168 to about 5,000.

23.The method according to Claim 17, 19, 20 or 22,wherein the number average
'molecular weight of the polyalkene is about 350 to about 2,300.

25  24.The method according to Claim 17, 19, 20, 22 or 23,wherein the number average
molecular weight of the polyalkene is about 350 to about 1,000.
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29.The method according to Claim 17, wherein the polyalkene is polyisobutene
and less than about 20% of the polyisobutenyl sulfonic acids in the
15 molecular weight distribution of the polyisobutenyl sulfonic acids contain a

total number of carbon atoms that is not evenly divisible by about four.

30.The method according to Claim 17, wherein the functional fluid is a tractor

hydraulic fluid or an automatic transmission fluid.

31.The method according to Claim 30, wherein the functional fluid 1s a tractor
20 hydraulic fluid.
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