25 January 2007 METHOD OF | MPROVI NG THE FRI CTI ONAL PROP%%E%E%&%%O-
FUNCTI ONAL FLUI DS The present invention relates to functiona U|J§ usef ul
_in systens requiring coupling, hydraulic fluids and/or |ubrication of
relatively noving parts. In 5 particular, the present invention relates to
a nmethod of inproving the brake and clutch capacity of functional fluids

useful in wet a e. systens, such as in automatic

transm ssi ons iﬁ#@b&%@gﬁ@"'ﬁ%{gﬂmFéﬁﬁ@%ﬁa@ﬁ?@ﬁ%&@ﬁ | ubri cati ng

oil. formul ations are fornulat %N@}%ﬁ%{ﬂ%ﬁ:ﬁ?d fications 10 often set by
0 neet suc

origi nal equi prent manufacturers. specifications, various
additives are used, together with base oil of lubricating viscosity.

Dependi ngTAB gré€ARRldngah | oV QL ri i,ng _oi.l conposition may
contain di sggr sant s, nﬁg{"é‘?‘gteens?tg,mﬁ%ﬁﬁ%bﬁ@ﬁn@%@'\,\'g3¥5t?'ﬁﬁirgﬁf"é'r“g, rust
i nhi bi t or §ouingr bgdrantic fluidi lminﬁﬂrrﬂublﬁmi@hidmélbii%l?%dw@ ph@sname a few

Di ffersent al%gl I'lacﬂ ions will govern 15 the type of additives that wll go
into & | UBPTEHES be&f?s%ﬂﬂy&i“?néﬁ'am@@m%hm of impraving the beaka and ch
enconpassgsich ARy B Rfclibibidsid i Q imted to tractor
hydraulic fl uidcélig],r a%t ongffléh%tsghdsﬁéésfﬂgﬂ%é}#%gﬂidtﬁ'g*otﬁ&fer@ra'é%nti nuously
‘vari abl e 3¥s4198i siihaas inlatomaticlranamidsiansans ghetrd | ui ds, hydraulic

fluids, power steering fluids, fluids related to power train conponents and
fluids 20 which have the ability to act in various different capacities. It

shoul d be noted that WBACKGROUND OfeRe INWENIRORUCh as, for exanple,
automatic transmssion fluids, there are a variety of different types of

fluids due to the various transm ssions having-different designs which

have | ed Modémdubverfing @il tbhHiE8004 aréfﬁfr{?ﬁfﬁéééd géﬁ %I(%(&?@Ls&;e%ﬂﬁ,laitﬂﬂgl

characteristics. 25 Tractor hydraulic f t1°C Transm ssion
-~ flui arcbteaaet by @sigistal efiuipordrd mesnufholiuds shdv inmephsaty sppecickiiond ri ction

requirengalis,s BRGRYSE attGlad ltggi;eclﬁer #ith base ofl of lubricating viscosity.
Depending on the application, a typical lubricating oil composition may contain
- dispersants, detergents, anti-oxidants, wear inhibitors, rust inhibitors, corrosion
inhibitors, foam inhibitors just to name a few. Different applications will govern

15 the type of additives that will go into a lubricating oil composition.

A functional fluid is a term which encompasses a variety of fluids including but
not limited to tractor hydraulic fluids, automatic transmission fluids ncluding
continuously variabie transmission fluids, manual transmission fluids, hydraulic
fluids, power steering fluids, fluids related to power train components and fluids
20 which have the ability to act in various different capacities. It should be noted
“that within each of these fiuids such as, for example, automatic transmission
- _fluids, there are a variety of different types of fluids due to the various
transmissions having different designs which have led to tﬁe need for fluids of

- markedly different functional characteristics.

25 . Tractor hydraulic fluids and automatic transmission fluids are examples of

functional fluids having very specific friction requirements. Because such fluids




25 January 2007 work in wet brake and /or wet clutch sysf HE f|UId
must assist in snmooth engagenent of these brakes and cl utches

mai nt ai ning desirably high frictional properties for effective brakes and
clutches. These fluids require high friction coefficients. For exanple,

tractor hyssrRih wet biaketsnd théterCH%ygﬁh%rtﬁé(ﬁu% rﬁﬁg{%ﬁstwﬂ have a hi gh

friction coefficient to be effective aut o si on
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s a_tendency to decline due
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maintain its high 10 friction coefficient a er at
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fluid, sajd_ polyal kenyl sulfonate having a
wherei n s% Begsnparaleig effectglidsahetftid beats wi darding ope@itionr Iaﬂskﬁiploﬂ@near th

t al | | f dd f t f
ol yal kyl abieeRdby Bydh LR icEs 2 Rl iistomacs ov fluc@miaain s Righ
vi nyli0denfeicord cdeflic@hehkilevh & nSperafirds %ﬁﬁ?r@ﬁs«?‘ﬁ tso,&r (?MFCJJ?S a nethod of
unct i ona

I 'mproving the braking and clutch capaC|ty |'ui d, said
met hod cﬁfﬁ?"’@ﬁ'ﬁ&aaﬁmf%y@ maydaflon- nodi fyi ng anount of a pol yaI kenyl
sul fonate to said functional fluid, said polyalkenyl sulfonate having a
TBN of greater than about 60 to about 400 wherein said polyal kenyl

sul fonate is an al kali nePHMMARY QF THE INXENTI®N al 25 salt of

pol yal kyl ene sul fonic acid derived froma mxture of polyalkyl enes
conprising greater than about 20 nol e percent al kyl vinylidene and 1, 1-

A first aspect provides a method of improving the braking and clutch capacity
of a functional fluid, said method comprising adding a friction~modifying

15 amount of a polyalkenyl sulfonate to said functional fiuid, said polyalkenyl
sulfonate having a TBN of about 0 to about 60 wherein said polyaikenyl
sulfonate is an alkali metal or alkaline earth metal sait of a polyalkylene
sulfonic acid derived from a mixture of polyalkylenes comprising greater than
about 20 mole percent alkyl vinylidene and 1,1-dialky! isomers.

20
A second aspect provides a method of improving the braking and clutch

capacity of a functional fluid, said method comprising adding a friction-
modifying amount of a polyalkenyl sulfonate to said functional fluid, said
~ polyalkenyi sulfonate having a TBN of greater than about 60 to about 400
wherein said polyalkeny! sulfonate is an alkali metal or alkaline earth metal
925 salt of polyalkylene .sulfonic acid derived from a mixture of polyalkylenes
: comprising greater than about 20 mole percent alkyl vinylidene and 1,1-
dialkyl isomers.

The functional fluid can be tractor hydraulic fluids, automatic transmission

fiuids including continuously variable transmission fluids.
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~dialkyl isonmers. The functional fluid can be tractor hydrﬁq%[}\l&riiw-,ds,
“autommtic transmi ssion fluids including continuously variable transni ssion
fluids. 2 25 January 2007 Preferably, the alkyl vinylidene isoner is a

met hyl vinylidene isoner and the 1,1-dialkyl isoner is a 1,1-dinethyl

i somer. TirefhbR e SIRG AR IMR? rage ol ecul ar
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pol yi sobutlehédiallgdigomer israe drdibieghyltisempol yal kene is pol yi sobut ene and t he

nol ecul ar wei ght distribution of the polyisobutenyl sulfonic acids has at

| east abo 80% of the polyisobutenyl.sulfonic acids nol ecul ar wei ghts
The
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is not evenly divisible by ab of the present

i nvent i ondistiputioasfdhenpohisbbutenytisalfomie acidinead anhsf A G0% f tkact or
hydraul i c {)Il %i g ﬁeh gn l?ut.orra.ti c transmssion fluid. Among other factors,
the preseR?YPRIBIRVHRUITQIGZEES (plepuier weights seagrated bywyep maltiplestofa’
friction-amsitfag ’ 0 at i scl osed provides
i nproved brake anﬂtﬁ%ﬂghsgé‘rgg%ﬁ) 5( %egﬂr)]glgglégnﬁgﬁé éggffﬁ)ﬁy e(ﬂ‘f"a"lmcff%sd. The
benef i ts GiRBcIbese 0% of thepzotginobitenfieutionenadids intresmerRinr idighy st ﬁms
requisy ngy;.coupling and | ubricating of relatively noving parts, such as wet
cl ut ép a%%ﬁti'ﬁu%l?&f@%ggly@ﬁéyt%l Flﬂfqut? gfisicontaiamsiotal sivontserafd tractors.
O her 20 i ' ; L wat er di spersin
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properties, |less foam ng tendencies, ot ection. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Prior to discussing the present invention in

detai |, tAR Rl PNbSERE BB [Brlesgf%vi?wehtion provides a method wherein the

functionai fluid is a tractor hydraulic fluid or an automatic transmission fluid.

Among other factors, the present invention is based on the surprising discovery
15  thata friction~modifying amount of the polyalkenyl sulfonate disclosed provides
improved brake and clutch capacity when used in a functional fluid. The
benefits disclosed are apparent in functional fluids useful in systems requiring
coupling and lubricating of relatively moving parts, such as wet clutch and/or
brake systems, as in automatic transmissions and tractors. Other
20 properties disclosed are good stability, water dispersiﬁg prop-'erties, less

foaming tendencies, and rust protection.

DETAILED DESCRIPTION OF THE INVENTION

Prior to discussing the present invention in detail, the following terms wifl have

25 the following meanings unless expressly stated to the contrary.




25 the foll owi ng neani ngs unl ess expressl y stated to thezgcjgé 507 3 25
January 2007 Definitions The term "al kaline earth netal ers q
calcium barium mgnesium strontium or mxtures thereof. The term
"alkyl" refers to both straight- and branched-chain al kyl groups. 5 The
term "al kyl ene"” refers to straight- and branched-chai n al kyl ene groups
havi ng at |east 2 carbon atons. Typical .al kyl ene groups include, for
exanpl e, ethylene (-CH2CH2-), prop3@HEoNs CH2CH2CH2-), i sopr opyl ene

( CH(-CH3)CH2-), n-butylene (- CHZCHZCHZCHZ ), sec-butyl ene

(- CH( CHZCIQ%%?H | ent Iene - CH2CH2CH2CH2CH2-), and the |ike. The
term " net ré‘f’e‘?' Ea'f Wetﬁ'ef%tfleés tae@laium, dwrium, meagiesiumr mi xt ur es

t her eof . sﬁ@q.drﬁrépmg@u%@lth&leofor "pol yal kenyl " refers to an al kyl or
‘al kenyl group which is generally derived from pol yol efins which are

pol ymers or copol yrrers of nono- ol efi ns part| cul arIy 1- nono-ol-efins, such

as et hyl epg f an rably, -the
mono- ol ef i N tf%?)oye)g Fefﬁ@;"théﬂ\;)gﬁg% Zaqq) bf’é -Chal %I‘ﬁcﬂ{o'a{ and nore
prefelably, about 3 to about 12 carbon atoms. More preferred m)no- ol efins

i ncl ude | eng, ene, particularl i sobutyl ene, 1-octene and
1- decenepﬁlygr gl éi\“f)a %fgf%fﬁé‘élsfra@ﬁi"sa}&]gmﬁ’bemﬂh@fn alkylene lgnoleps

I d.the 20
pol yal Sﬁﬁ*f‘e‘fﬁ% et FER: 13plod R G ER o B QP i pase
o8O i 1 g bt A e OB oo B A Ll e

or oduct s MHUOIG Q&s@é‘fﬁcg-«e@&héfs@hiag&?éng?cm@yewe)cm BRNgtere sanp e

can hg d LRI ) H é}ﬁ%ﬁ D2896 or 25 any ot her equival ent
pr ocedure I'n gget%gr al te?r)hs :%q‘ke the neutralization

The term “metal” refers to alkaf'id metals, alkali earth metals, or mixtures thereof.

The term "polyalkyl" or “polyaikenyl” refers to an alkyl or alkenyl group which is
generally derived from pofyofefins which arerpoiymers or copolymers of mono-
olefins, particularly 1-mono-olefins, such as ethylene, propylene, butylene, and
15 the like. Preferably, the mono-olefin employe‘d will have about 2 to about
24 carbon atoms, and more preferably, about 3 {o about 12 carbon atoms.
More preferred mono-olefins include propylene, butylene, particularly
isobutylene, 1-octene and 1-decene. Polyolefins prepared from such mono-
olefins include polypropylene, polybutene, especially polyisobutene, and the

20 polyalphaolefins produced from 1-octene and -decene.

The term "Total Base Number” or “TBN" reférs to the amount of base

eqqivalent to the milligrams of KOH in 1 gram of sample. Thus, higher TBN

numbers reflect more alkaline products and therefore a greater alkalinity

reserve. The TBN of a sample can be determined by ASTM Test No. D2896 or
25  any other equivalent procedure. In general terms, TBN is the neutralization

capacity of one gram of the lubricating composition expressed as a number




capacity of one gramof the lubricating conposition expr nunber

4 25 January 2007 equal to the ng of potassium hydroxi d?ggf%g{?ﬁﬁd%@& t he

equi val ent neutralization. Thus, a TBN of 10 nmeans that one gram of the

conposition has a neutralization capacity equal to 10 ng of potassium

hydr oxi de.eqbail &) @katg P PYeassidie WHESRIY pi Yﬁ}#ﬁ o %ﬂ’kﬁg of

I nproving the 5 brake gnd clut ggacapac?dtogl 0 g@%‘ﬂ%ﬁ‘%ﬁ@% dlij? ' addi ng

~a frictionWsdafiBMgf 18woeans tfat anp gramldf émy Cosyobiioathast:p t he functi onal
fluid. The nyl ulfonate is an alkali tal or alkaline earth
netal sal ?] egﬁ% gﬁé}éﬁy%%ﬁgﬁgua&?l }do'ﬁ‘g@r}é’&t%ﬁsﬁgpﬁé’ﬁo’? ®m a mxture of

pol yal kyl enes conprising greater than about 20 nol e percent alkyl

vi nyl i den . A-dialkyl isoners. 10 The Pol yal kenyl Sul fonate The

pol yal kenasagggﬁe#oépﬁvgs{ﬁp@%“gﬁé%tﬂﬁ” Provistesi pmethed Bt wyedagihe r eacti ng a

pol yal kenpral@dddoiuéchp€dshdih ' RALS 5}\%1 ' j vt hea: source of an

al kal'i netal or alkali neﬂaeargt h%rarfgt gtll ; ﬁgﬂ;tf))k%%ﬂnﬁg@&%wgaﬁﬁn ne earth

metal can3moent At 8 polxediervhsulferete satHeolnattorml flafy, The pelphlemgans. One
net hod 15 reacting conpound of the netal,

L S.e I ni a _pasi cal |
such as tﬁgl }%I?So%i] %@%W?%QPH@&B@%Q‘F@%HW@E%W m Bolyalkyleneni s i s
gener al | ys@iforic 86id@idrivi MhiiSnek uch as
wat er, al cohol s such a?agfﬁﬁﬁy@r@ggﬁgﬁ{a'%ﬁ%o %'lr'&ggﬁgége%%g{hgaﬁycol, and
an inert {bPUlempler pensentalkybviaylidenetappi 1 atdigikyliisbmbeat i ng. Under t hese
conditions, the basically reacting conpound 20 will yield the netal
sul fonate. The hydroxylic pronoter and solvent can then be renoved to
yi el d% he netal sul fonate. UiterPdgalkeny Stilfopunst ances, it may be nore
~convenient to prepare an alkali netal polyal kenyl sulfonate and convert
this material by netathesis into an alkaline earth netal sulfonate. Using
thi s met o polralkenyifsutfonates of the prestdit IREnRSN Wrk Prépdiadity @hkid amet al

conpound SlIICPP as so?i um or pot assi um hydr oxi de.
polyalkenyl Sulionic acid (prepared as described below) with a source of an

alkali metal or alkaline earth metal. The alkali metal or alkaline earth metal can
_ be introduced into the sulfonate by any suitable means. One method
.1‘5 - Comprises combining a basically reacting compound of the metal, such as the
hydroxide, with the polyalkeny! sulfonic acid. This is generally carried out in the
presence of a hydroxylic promoter such as Wéter, 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 preparé an alkali
metal polyalkenyl suifonate 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 salt to form the alkaline earth metal suffonate. The most




The sodi um or potassium sul fonate obtai ned can be purified by us .
extraction. Then, the sodium or potassium sul fonate is conblne Wth an
alkaline earth netal salt to formthe alkaline earth metal sul fonate. The
nost -5 25 January 2007 comonly used al kaline earth netal conpound is a

hal i d | |1y .the sad '
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earth net ghlogdd. "s'y;mcaligd tlﬁ@sodluht oepotaysiics @finat®ls clhBihBE $lith 49 occur.
Thereafter se is renmpved and 5 the solvent nay be evaporated,

he
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copectal | sumionelorahoMhelivs obalr YRANCIADTRI LIRS, el Lad ore the
presem i Hgesalyent raasebelémaporatedlttfdésmd 10 overbased sul fonates. Overbased

materials are characterized by a netal content in excess of that which
woul d be present according to the stoichionetry of the netal cation in the

sul f onat e'Bapfecset sufonnteasad alliue earth TABRS YLifOMAtEs, &GiddialeRodieut ral i zed
with an aI al i.ne %arth met al conpound, such as a cal ci um cofrpound, will

produce a°' SRRy bafitmuand Bagnesuinmi Mysbaeefered ase & calsiuaf andl ci um f or

each equ'r\‘lﬁbﬁéﬁluﬁfsﬂﬁin%teén ot her words, the normal netal sulfonate wll
contain one nole of calciumfor each two noles of the nonosulfonic acid.

By using well known procedures, overbased or basic conpl exes of the

sul fonic e These overbased materials contain anmounts
of netal Tlﬁé:ﬂ)a}sﬁlggggss obg‘%%tpg(ﬁ)ﬁ?sf IVgnHRRarg et E@”ﬁﬁgf&glﬂrfoni c acid.

Hi ghl19 omnetimd sulfohate, ©vesBasPmAIERRAS 86 SYarbbR 2840 %r'aon%xi)egl over based

sul f onat es ¥v| carbon di oxi de under reaction conditio scussi on of
the gener@MGRkiheYEesstefrthat whishiwieuid berrasent ancbfdingtie theasidiohidraetrpver based

product s of thelirRtd12388n in the sulfonate said to be overbased. Thus, a monosulfonic
acid when neutralized with an alkaline earth metal compound, such as a
calcium compound, will produce a normal sulfonate containing‘one equivalent
15 of calcium for each equivalent of acid. In other words, the normal metal

sulfonate will contain one mole of calcium for each two moles of the
monosulfonic acid.

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 sulfonate. Thus, higher TBN numbers reflect more alkaline products




in U S. Patent No. 3,496, 105, issued February 17, 1970 t S ich in
25 incorporated by reference in its entirety. The anount ngjlg%%agf%%%ﬁg can

be expressed as a Total Base Nunber ("TBN'), which refers to the anount of
base equivalent to the mlligrans of KOH in one gram of sulfonate. Thus,
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The overbased pol yal kenyl sul fonates s I'nvention can have rel atively
| ow TBN, Oveased poiyalerybsulfanate0f thimineeptiat eambbye relhtwdly v saabout  30;
or relativyegl wbauhi e - reat t ha out 6Q to about 400, nore
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anmount s syfflm to provide inproved brake and clutc apacity. They
have good %l? spersion properties, a light color and provide 10 good
per formance characteristics. Polyal kenyl Sulfonic Acid The pol yal kenyl

sul fonic acids, of the present invention are prepared by reacting a mxture
of pol yal kB%88Walepy: siliegatpscefttbe prasentdmantionGiranlse ful ascrifitivaisky| '

vi nyl i dengna ~di.al somers with a.source of sulfur trioxide -SGCB-.
The 15 soupcg%%f@%&aﬁ#u%%sg{%ﬂ%wQr%‘f‘é%lﬁ‘l“f?rﬁ?l"egﬁr@ﬁ aed ghdctai v, sul fur
tri oxi de capaditpt By Isalel gbod whfi 28R X i oxi de et her
conpl.exes qum fur tri oxsly%e pho;pﬁl’ﬂ%e co?&?'g%gg’ gﬁgrtuj(jfgléﬁq&a@}é)%ae m xture
of sdPf urdaad Refefmangs ehasastedstiesi d, sul fanic acid, al kyl sulfates or

chl orosul fonic acid. The reaction may be conducted neat or in any inert
anhydrous solvent. The 20 conditions for sulfonation are not critical.
Reacti on tenperatures can rafipiyalkeriSationic Acd®C. to about 200C. and
depends ‘on the particular sulfonating ‘

The polyalkeny! sulfonic acids of the present invention are prepared by reacting
a mixture of polyalkenes comprising greater than about 20 mole percent alkyl
vinylidéne and 1,1-dialky! isomers with a source of sulfur trioxide -SO;-. The
15 source of -SO;- can be a mixture of sulfur trioxide and air, sulfur trioxide
hydrates, sulfur trioxide amine complexes, sq_lfur trioxide ether complexes,
sulfur trioxide phosphate complexes, acetyl suifate, a mixture of sulfur trioxide
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 rangé
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 polyalkene can be about 1:1 to about 2:1.
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and ai%, Rydrolred e theasdidnioneidi Thir hgtlolytie stéeameedery eidwe 5 hydrol yzed
to the sulfonic acid. This hydrolysis step can be very slow. The

pol yal kenes used to prepare the pol yal kenyl sulfonic acid are a m xture of
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pol ya kerfiYYinyidens ang 1.4 pigybisomerspl hecpreserremk piitvinybidenpssamesis t o about

about 350 1o doonr b iBR adate BN 11 ARt R e bllene

Especi al Ityl1-gire¢tbyrisdmare pol yi sobutenes nmade using BF3 as catalyst. U S.
Pat ent No. 5,408,018, which issued on April 18, 1995 to Rath and which

The polyalkenes have a number éverage molecular weight in the range of
about 168 to about 5,000. Preferably, the polyalkenes have number average

15 molecular weights of about 350 to about 2,300; more preferably, about 350 to
about 1,000; and most preferably, about 350 to about 750.

~ The preferred polyalkene is polyisobutene. Eépecia!ly preferred are

polyisobutenes made using BF; as catalyst.

U. S. Patenl No. 5,408,018, which issued on April 18, 1995 to Rath and which

20 s incorporated by reference in its entirety, and the references cited therein

describe a suitable process for the production of polyisobutenes that contain

greater than about 20 mole percent alkylvinylidene and 1,1-dialky! isomers.

Typically, when polyisobuteny! sulfonic acids or sulfonates are prepared from

polyisobutene having a mdle percent of alkylvinylidene and 1,1-dialkyl isomers
25  greater than about 20% is used to prepare polyisobutenyl sulfonic acids or
sulfonates, the molecular weight distribution of the resulting product has at

least about 80% of the polyisobutenyl sulfonic acids or sulfonates whose




20 is incorporated by reference inits entirety, and the n cited
therein describe a suitable process for the production g¥%%§%§¥ggﬁhtenes

that contain greater than about 20 nol e percent al kylvinylidene and
1, 1-dial kyl isomers. Typically, when polyisobutenyl sulfonic acids or
sul f onat emccuIR WL [\ SR 5;‘@._5/ r.cgnt of
al kyl vi nyl i dene and@?igi?'ge{éatlsﬁl?rig@ikjéﬂfners @gﬁ' rIeaét)gc?b‘?lﬁanslﬁI @%@ﬁ? %is used
to prepar @thssMardsdase an abodt@®i% ohttiedsolvisobatenybsaforsc atile orol ecul ar

wei ght di | | f 1 esul.tin oduct . has .l east about 80% of the
pol yi sobu?lge";\dy &W&‘% @E@ﬁ' W&’%&%‘ﬁhﬁ‘f%f’&ﬂ&%ﬁ@@ §C19%0) anuary 2007

nol ecul arswlﬁlr@lh@ssc@mt@irsgI&&t@ﬁﬁ@nﬂb@b’oﬁé’a&ﬁo%‘téﬂn@'t@& i8R BOSIY BRALlBlL ONS- I n
ot her words,, | ess than about 20% of the polyisobutenyl "sul YOI’]I c acids or
sul f orat ¢ PROYHBURDI ecul ar wei ght distribution of the sulfonic acids or

sul fonates contain a total nunber of carbon atons that is not evenly
divisible 5 by about four. Functional Fluids The functional fluids of the
present invention use base oil s [derdtiead Flugm mneral oils, synthetic oils

- or vegetable oils. A base oil having a viscosity of at |east about 2.5 cSt
at about 40C and a pour point bel ow about 20C, 10 preferably at or bel ow
0C, is dekdia sciongifuidmetthe: presemtynentiderisebads ok deyid®éic or natural

sour ces. LS e derived fromany of one or  conbination of Goup
| thr ougrﬁ&%g‘ﬂg’“@‘ %‘g{ﬁée@i B%kgf VROoekhie oda Anbaghpil bavingreviserstyrafiatst i t ut e
Publ i cat ieast H2RAt 2WhiShat 4ebA 4 i ygposes. 15

M neral oils for use agattaﬁ)e gge@ginp%?{%g@m'ﬁgg\%@nwtTﬁ%)dnmizﬁc{:ude, for
exanpP e, Prefgratily iahoc beloapblCdsdesiaatile oTherbawd 6ils May bardervedifiani |y used in

| ubri cati kL __conpositions.
ubri 'sptgth%hJ: or na%a?'sodrces?. Base oils may be derived from any of one or

combination of Group | through Group V base stocks as defined in American
Petroleum {nstitute 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 oil.

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, i.e., polyalphaolefin or PAQ, 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 propér viscosity. Especially useful are the

hydrogenated liquid oligomers of Cg to Cy; alpha olefins such as 1-decene .

| trimer. Likewise, alkyl benzenes of proper viscosity, such as didodecyl




Veget abl e oils may include, for exanple, canola oil or s 8{39 ?
Synthetic oils include, for exanple, both hydrocarbon sy%ﬁﬁe I %(IS 7s and

20 synthetic esters and m xtures thereof having the desired viscosity.
Hydr ocarbon synthetic oils may include, for exanple, oils prepared fromthe

- pol ymer i zdtenaenef caet by luesd, Useful.sydfaiR! diiarQ!iféilide He BASs §f from
hydrocarbon synthesis procedures using carbon nonoxide and hydrogen gases

such as i M@nogarkesficpcklssand pelyearboxylisatids, aywelhesimomy-tydraybon oi | s

i nclude | iymH - al fins. havi he proper viscosity.
Especi al | ﬁ%@ﬁ?ﬂd&?é%%ﬂ{}%@%ﬁ;ﬁ %%afef §551|o§e q%’éjtbq?g?gp%ﬂa%mﬂr&o'clz )altl pha
ol ef i ns sielracaprdatdedieRethyinexy adigdtk alias®yisaddodte, karr@BaReOTC RN BRS!

Vi scos'ty,e iuch as_di (?ode%%/il 25 January 2007 benzene, can be used. Useful
synt heti c C8%1 2 PLERAES lipan nidugry et mopp anshdieabesya agdaendsnemland

pol ycar bogiHw ! o] 0 . al kanol s..and .pol.yol s.

Typi cal exanygf%)g%algin%gﬁgﬁ?gﬂ e%é’lgggt g?é/rgdesn{% f'riaﬁrﬁl??’@o"fmh ?Qtﬁshéﬁp%at e,

di - 2- et hy PFesilgb usefidat e, di | auryl sebacate, and the like. Conplex 5 esters
prepared from m xtures of nono-and di carboxylic acids and nono and

di hydroxy al kanol s can al so be used. Blends of mneral oils with synthetic
oils are also useful. O herOffsish Addigvécomamiahgs The fol lowing additive
conponents are exanpl es of sone of the conponents 10 that can be favorably
enpl oyed in the present invention. These exanples of additives are

provi ded Tioe followdhg atigitiveeoRt) hiveRi s it ended to
limt, jt: A Mt aIg Det er gent sﬁégﬁlﬂgsu‘?'i%ze d&‘?@ﬁr’%’zﬁf’%ﬁ%g cgrrﬁ%ne&t@al kenyl
phendfes, thalisan ha favorably ensgloyes if thepepenhizveation. ihese ekafpesstfocks,

b | : i S ... Dh | at furized | furized t al
ol to o Afives R DK UER 0 IRIAGAR MelHion Bt bian e o SRS NG Ky o1
al keny! ligtbndey tatianEt:i

A Metal Detergents

Sulfurized or unsulfurized alkyl or alkenyl phenates, sulfonates derived

- 15 from synthetic or natural feedstocks, carboxylates, salicylates,
phenalates, sulfurized or un‘sulfurizedﬂ'metal salts of multi-hydroxy atkyl
or alkenyl aromatic compounds, alkyt or alkenyl hydroxy aromatic
sulfonates, sulfurized or unsutfurized alkyl or alkenyl naphthenates,
metlal salts of alkanoic, acids, metal salts of an alkyl or alkenyl multiacid,

20 and chemical and physical mixtures thereof.

B, Anti-Oxidants

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

seryice which deterioration is evidenced by the products of oxidation

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

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

-10-




sul fonates, -sul furized or unsulfurized al kyl or al kenyl t he S,
metal salts of al kanoic, acids, netal salts of an alkyl 2?8 lﬁgﬂﬁ#ﬁ
mul tiacid, 20 and chem cal and physical m xtures thereof. B. Antl-CX|dants
Anti -oxi dants reduce the tendency of mneral oils to deteriorate in

service which degenbely Fédeoﬂiggf’ tgﬁ%ﬁﬂ%@ﬁm’he products of oxidation such

as sludge and varnish-11 ke osIts on tal surfaces and by 25 an
i ncrease in vi scHdtisg, B-Ahtelrbl&utym’ltenoﬁay 4r4rm:t(adaetrtw6-tane)umghémdn ted to,

such anti-oxid henol i.c) oxidation inhibitors, such as

-10 25 January{;\')‘rg%(g'?gt%)f,o ntf‘@%ﬁm%ﬁ [%)H?“?'g‘{“b‘mtyﬁdﬁﬁ@m(ﬁ

4 4' -bis(2, 6- dlmétﬁygtsmﬂhh c)l) 4.4 - b| s(2- nmet hyl - 6-t ent - but yl phenol ),
t hyl ene- b| ,S(4-met hyl’-'6- tert-butyl phenol ), 4,4'-butyl dene-bi s(3-

rret hyInEG t er t - Bt ysqmenpdidene-Bis(2,6-di-tert-bulylphenol), 2,2

4, 4" -isopropyli t-bul yl phenol ), 2,2'-

met hyl ene- bi S(R%?;@ﬁﬁRé%g%ﬁdﬂﬂfHﬁ'émﬂwl% 5 _isobutyl idene-bis(4,6-d

i met hyl phenol ) 2, 2&0&:1 bh&lmﬁ, @Hﬁﬁéthwgyhg},m 6- cycl ohexyl phenol ),
2,6-di-tert- but - met hyi phenol ert butyl - 4- et hyl phenol , 10

'2,4-dimethyl =6 t?ematbﬂeyelw(érmBthylzﬁe;ydioheeylphunmmtm4mmbumcresol

26d|-tert 4- A} thyl p -t hi obi s( 2-

met hyl - 6-tert- ?)E{t @lleﬂﬂ}ﬁe%r@( g%‘Zd qnﬁ”bé%‘(' ‘Jgﬁ#‘%@‘ﬁw' '6-tert-butyl phenol ),

bi s( 3iret hyl - 42hy@|mwl~3}¢8?f bu@ﬂbﬁéﬁkﬁ”?)ﬁlﬂl téHUﬂh@ﬁh yl@ffho- -p-creso

bi s(3, 5-di -teré@buty X{?r 0X benzyl) D phenyl am ne type oxi datlon 15

inhibi tors i ncPGoli-ehdc(h dﬁBethyiammemeﬁlm/lprwno)) dt¢dhiobsi2ny| ani ne,

R R R R T S
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.q., zinc
dithiocarbamate), and methylenebis(dibutyldithiocarbamate). The
anti-oxidant is generally incorporated into an oil in an amount of about 0

20 ~ toabout 10 wt %, preferably 0.05 to about 3.0 wt %, per totaf amount of
the engine oil.

C. Anti-Wear/Extreme Pressure Agents

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

25 phosphates, phosphites, carbamates, esters, sulfur containing

' compounds, molybdenum complexes, zinc dialkyldithiophosphate
(primary alkyt, secondary alkyl, and aryl type). sulfurized oils, sulfurized
isobutylene, sulfurized polybutene, diphenyl sulfide, methyl
_ trichlorostearate, chlorinated naphthalene, fluoroalkylpolysiloxane, and
30 lead naphthenate. |

-11-




di t hi ocar bamate), and net hyl enebi s(di butyi di t hi ocar banat %%Jan*?afy 2007 out o

anti-oxidant is generally incorporated into an oil in an anoun
20 to about 10 Wt % preferably 0.05 to about 3.0 wt % per total anount of
the engine oil. C. Anti-War/Extrene Pressure Agents As their nane inplies,

t hese agen®s r dlustdniiditorsofAntoRUsGAG@Itg) | i ¢ parts. Exanples of such agents
‘include, but are not limted to, 25 phosphates, phosphites, carhanates,

esters, sulfur containing conpounds, nol ybdenum conpl exes, zinc

di al kyl di t hi opHdd\dvabsic plobydxyathyled &ilfacearand agynas: kad!Ymg)&%fée nd type),

sul furized O'lﬁ rlfurlzed i sobutyl ene, sul fufized di phenyl
sul fide, methyl'auRy ptheropelyexyathylene bigher ﬁh:@heljethaptﬂdh)atwamylene

f I uor oal kyl pol n 1 25 Janu

Rust | nhi bitor Z’ﬁ’(pr Flﬁ@'&l ‘%’gé’%ﬁ’ 0%(9%33/!%8%08&? ﬁBBY‘ﬁB&?%PHWOéH ﬁgﬁéf‘feace
activedagents: qmvlwmqr?télhberrﬁ)lydmthﬁler@&@ ethér, b@Wf/@ﬂ‘ubﬁéﬂ% Gk

al cohol ether, pol hylene nonyl hen et her yoxyethylene octyl
phenyl et her, FSﬁ 5%539 RAfoxyelaxigne §Qf§ﬁ®|w10@®¢i@$te podystyedhyighene ol eyl
et her, pol yoxy? 05 fktol  nmonostearate, pol yoxyethyl ene sorbitol
nonool eat e poI yet ene gl ycol nonool eate. 2) O her conpounds:

stearic acid and ot her fatty aci ds, dicarboxylic aci ds, netal soaps, fatty

carboxyl 1 ol 5 QUG Fmididy; NierBC Btirag Perp vt sredBopeer | &
Demul sifiers Addids| ovetairsedipe! fafy adikuhihiesals, dclarsdid SNeeR¥ dffonic

pol yom/et hyl ene
acid, partial carboxylic acid ester of polyhydric alcohol, and phosphonc

ester.
E. Demulsifiers

Addition product of atkylphenol and ethylene oxide: polyoxyethylene

alkyl ether, and polyoxyethylene sorbitan ester.

15 F, Friction Modifiers

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

amides, borated esters, and other esters.
G. Multifunctional Additives

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

compound, and sulfur-containing. molybdenum complex compound.

H. Viscosity Index Improvers

-12-




al kyl ether, and pol yoxyethyl ene sorbitan ester. 15 F. Frj'sq[talrillg)n W fiers
Fatty al cohals, 1,2-diols, borated 1,2-diols, fatty acids, "amines, fatty
acid am des, borated esters, and other esters. G Miltifunctional

Addi tives Sul furized oxynol ybdenum dit hi ocarbamate, sulfurized

oxynol ybdenum pg) REQY Wl ). d m _nonogl yceri de,
oxynol ybdenum di etyﬁg/?at e %n@@ggﬁ%%mﬁ%ﬁﬁmﬁém% Cé%%l%g ound, and

sul f ur - cont ai ni flyrefs-pp@memnopolyphers, hpapgengiedhtyréhedgisirbiie | ndex | nprovers
-12 25 January I t hacryl ate type pol yners, _ethyl ene-propyl ene
copol yners, sté‘?‘gon m?%oéﬁ@ﬁé)%ﬁé%%%?é\%‘gsﬂ §RBGYRaVEGOsHY insl®- | sopr ene
copol yners, polymmobetsyl ene, and di spersant type viscosity index

i nprovers. 5 |. Pour Point Depressants Polynethyl nethacrylate. J. Foam

I nhi bitors Al kyl nethacrylate polymers and dinmethyl silicone pol yners.
EXAMPLES [10 TheoirP@int Depredthhtsbe further illustrated by the follow ng

exanpl es, which set forth particularly advantageous net hod enbodi nents.
While the Exanples are provided to illustrate the present invention, they

are not i nt endgebiyRettyiiet is application is intended to cover those
vari ous changes air{\d subst tatﬁrY%-{r%s' that may be nmade by those skilled in the

artwi thout departing fromthe spirit 15 and scope of the appended cl ai ns.
Exanple 1 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 spirit
15 and scope of the appended claims.

Example 1

Preparation of Test Oils

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.

-13-




Preparation of Test Ols The test fluids were prepared b Issolying 4.0 w
%sgl fonates described in Tablet in SAE 30 wei ght m nerééq%%ugg%qqg. The
conposition of the test fluids 20 are shown in Table 2. -13 25 January
2007 Table 1. Sulfonate Description Type Feed Stock % Ca TBN LOB

sul fonate | of Polyi sobutene average Invention LOB sul fonate nw 550 2.55 14
Conparative Exanple A LOB sulfonate Natural 2.33 19 Conparative Exanple

M xed (natural and B LOB sulfonate synthetic 2.34 14 HOB Sul fonate of

Pol yi sobut ene average | nvert3h)- ReossteRassriptiagy = 550 12.3 296

Conparative Exanple C HOB sulfonate Synthetic 12.7 320 _Conparatiyve Exanple
D HOB sul fepate—Natural 1215 3YpeTahi e 2 . Fepdsitosq uid agi tBNrls Test
ol Conpangﬁts,“|f?f‘ar‘ﬁ k®lur e | Conponent 1| Polyisobttenel #revagel (OB sullf onat|e | of
| nvent i onl-Avention __Canpar at | ©8suliepsle pmw, 85Conpar at i vel BEMT| 4B (4. 0 HOB
sul f onat e} $PmpRrafivirent i on 4. 0
| Example A LOB sulfonate | Natural 233 19

Comparative Example Mixed (natural and

B8 : LOB sulfonate | synthetic) 234 | 14

HOB Sulfonate of Polyisobutene average

Invention) HOB sulfonate | mw = 550 12.3 | 296

Comparative Example '

C HOB sulfonate { Synthetic 12.7 | 320

Comparative Example

D HOB sulfonate | Natural 12.5 | 320

Table 2 . Test Fiuid Compositions

Test Qil
% 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 [l of Invention 4.0
Comparative Example C ' 4.0
Comparative Example D 4.0
Base Qil 960 96.0 |96.0] 96.0 | 960 {96.0] 100.0
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 kgffcm®

against the disc rotating at 20 rpm in presence of additive component dissolved

-14.-




Conmparative Examle C 4.0 Conparative Examle D 4.0 Bas? 9 | 96 @ 96.0

96.0 96.0 96.0 96.0 100.0 Exanple 2. Measurement of Fri éor8HaBod¥icients

5 Friction coefficients of the test fluids prepared in Exanple 1 were

measured wusing a mcro-clutch apparatus nmade by Komatsu Engi neeri ng and

following the Komatsu KES 07.802 procedure. That is, the disc and the

pl ates as jp d r c th th sure of 4

ot/ one- ana e Pho TR i POrRERh RIS e BReT Bl Ebuidmubrafid @Bve

conponent &SGR0 4105 Oamr’a 200740 PO. mh@erlé@hns)me sﬁélﬁnfrfirﬁﬁlbon

coeffici egit was neasured at roomtenperature (25 C), 60 C, 80 C, 100 C,

120 C, and 140 C. The results are shown in Table 3. Table 3. Komatsu

M cro-clutch Friction Test Results Friction Coefficients at |Indicated Test

Tern eratures Test Fluid 25 C 40 C 60 C 80 C 100 C 120 C 140 C 1 Invention

- 0.162 0.168 0.173 0.182 0.184 0.185 0.181 2 0.151 0.152 0.156 0.157 0.152

0.146 0.138 3 0.147¢ 1 4 Invention 0.163

0.164 0.171 0.176 0. 158%&% Kg'f{]agé‘ig'f)&é %%ﬁ%%ﬁ%"ﬁ@‘% 113 0.109 0.111

0.117 6 0.157 0.1 62 0.164

0.163 0. m Ao H AP 1eraWeShoon selen t hat

the PIB|sul# S g n{ vent n T FI ui and 4

provi ded Nl%ni'bﬁ“icgig pf‘{\(fﬁft CQdJ,E? Pgd,OQ{a} t %Sf’t 120d°S 140°C

ion)™" 0 0168 " | 0173 |" 0.182 0.184 0.185 | 0.181

2 0.151 0.152 0.156 0.157 0.152 0.146 0.138

LIl UIIILIIUJU IUJU I.U,

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
5 0.150 | 0.148 | 0.126 0.113 0.108 0.111 0.117
6 0.157 0.159 0.156 0.151 0.150 0.162 | 0.158

7 (Base Oil) | 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).

-15.




the commercial conparative LOB or HOB sul fonates (Test Fl hds 2 5, and
'6) and the base oil (no sulfonate)(Test Fluid 7). -15 i £§ ?&Wﬂ%%3”2007
What is clainmed is: 1. A nmethod of inproving the braking and clutch
capacity of a functional fluid, said nmethod conprising adding a
friction-nodifying anmount of a polyal kenyl sulfonate to said functional
fluid, sai .sul fonate having a TBN of 5 about O to about 60
wherein sgﬂgggg%?é Q%%%f sulfonate is an alkali netal or alkaline earth
metal salt of a polyal kyl ene sulfonic acid derived froma m xture of

pol yal kyl ehed roethoxdi ofiimproviegties btdwgg 8o elutAPc A Bty RE 598 RLomd! @Ala,

vinylidene and 1, 1-dial kyl isonmers. 2. The method acCcording to arm1,
wherei n the poPyBFkedfordRiisinmaddingafrigtionanadiying ambuat olta polyatieayl 30. 3.

The net hod a i - i rein the, mxture of polyal S
conpri ses gr glg%@t?ﬁ%%\&g%ﬁ%t% %‘@gsgié‘r%%ﬁﬁ?q“%’ﬂﬁw{f%%ﬁﬁ%d agﬁ}? of 1-
di al ky? i sonebeut OB dboulite wikeredrtlsaaqIHIKEhy! Suifbitalislan WeliahBdi P? m xture

of pol yal ken .conprises greater than about 70 nole percent alKky
vi nyl i dene aﬁﬁa'i“ é*?wiw 5?%9%Sa?%fefrépglya&ylenﬁesuﬁ@ﬂwu@dewm frgme Caiml, 2,

3, or 4 V\/r_\ermixrmrig.k@ I vt i i ' thyl vinylidene

i soner, and the 1, 1%1 géi'lég/%{ %%&nﬁﬁﬁgggégi%l%?nﬁ%ﬁ%@iﬁ?@ﬁ%pgrc@l The net hod
accor di ng t A'ylainwlidenedaadei, h-didikylrisorhers. aver age nol ecul ar  wei ght of the
pol yal kene is about 168 to about 5,000. 7. The nethod according to Caiml,

wherein the nunber average nolecul ar
2. The method according to Claim 1, wherein the polyalkenyl sulfonate has a

10 TBN of about 0 te 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-

dialky! isomers.

15
4. The method according to Claim 1, wherein the mixture of polyalkenes
comprises greater than about 70 mole percent alkyl vinylidene and 1,1- |
dialky! isomers. '
5. The method according to Claim 1, 2, 3, or 4 wherein the alkyl vinylidene
20 isomer is a methyl vinylidene isomer, and the 1,1-dialkyl isomer is a 1,1-

dimethyl isomer.

6. The method according to Claim 1, wherein the number average molecular
weight of the polyalkene is about 168 to about 5,000.

7. The method according to Claim 1, wherein the number average molecular
25 weight of the polyalkene is about 350 to about 2,300.
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25 wei ght of the polyal kene is about 350 to about 2, 300. uary
2007 8. The method according to Claim1, wherein the nu%’gé%ué%ezr@ge

nol ecul ar wei ght of the polyal kene is about 350 to about 1,000. 9. The
met hod according to Caim1, wherein the nunber average nol ecul ar wei ght

Gaim 1 whar o nohe SoRHE SRR nelall tng nhMhol) SARERNRRERRLC o i

Caiml, wherein the po e I sobut ene. Sccor di ng
to O ai m 10,Weiakt &f thetpodyallotye isothaw 360ite abede1,009i ng a BF3 catal yst. 12.
The net hod according to Caim1l, wherein the polyal kene is pol yi sobut ene
10 and the nol ecul ar weight distribution of the polyisobutenyl sulfonic

acids ha$§ dihe methodadontrdB@iodtiairhd, phileysis ehethempler aué@g@i:ﬁolé@bﬂs

nmol ecul ar [ gt eparated by even_multipl es_of about 56 daltons. 13.The
met hod acco%'% cfsféﬁﬁjpé}llyrﬂt"i?"%% “ﬁ?’?ﬂé"ﬁgpyta?%ne i s pol yi sobutene and
|l ess than about 20% of the polyisobutenyl sulfonic acids in the 15

nol ecué ar m ht &listri bution of the polyisobutenyl sulfonic acids contain
a total M mehodA4ardigadallaimad . wherin thayrelyglkeane ispolyisobyteabout f our .
14. The met hod according to Claim1, wherein the functional fluid is an

. automatic transmssion fluid or hydraulic fluid. 15. The nethod according to
C.ai m 14, TiWlbeenethoHedoonding do @laitd 10 dvhéretn thalpdlyigsleutehs i hitidd. 16. The
met hod accopgj ngaég C]%i m 15, wherein the hydraulic fluid is a tractor
hydraulic f 8.2 BiyCee®nuary 2007 17. A method of inproving the braking
and clutch capacity of a functional fluid, said nethod conprising adding a

friction- jfyi nmount , of a pal yal kenyl
s {??he ¥nerlﬁog according to CPalm 1, wherein the polyalkene is polyisobutene
10 and the molecular weight distribution of the polyisobutenyl sulfonic acids
has at least about 80% of the polyisobutenyl sulfonic acids molecular

weig__hts 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 polyisobuteny! sulfonic acids in the
15 molecular weight distribution of the polyisobuteny! sulfonic acids contain a

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

14. The method according to Claim 1, wherein the functional fluid is an

automatic transmission fluid or hydrautic 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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sul fonate to said functional fluid, said polyal kenyl sulf %ﬁ!ﬁﬁ?(yqu a TBN
of ~greater than about 60 to about 400 wherein said pol yalkKenyl” sul'fonate
is an 5 alkali metal or alkaline earth nmetal salt of a polyal kyl ene
sulfonic acid derived froma mxture of polyal kyl enes conprising greater

t han aboutt2@ mElod ;. Al I i -digl kyl 1isgners. 18.
The nethod accor di ng&?mpﬂfﬁ%’b(ﬁnéf%%%@@ﬂghg%%fytigﬁ9|afug§tfqn§iﬁ:tué!, has a
TBN of about S2idanebodisompradng adbingx frithien-neidifpthgemaondt &t petySlkahm 18,
wherein the g re.of | . kenes. conprises greater than about 50 nole
percent al kygalfﬁnlré;t/ fodﬁﬂ'gqjﬁﬁ‘ghcir}aiﬁ“lﬁ’i- sh\nolyallgny sulformtehavingtdBNaefcor di ng
to O ai m 16, groaesrahan WbeuliBy tyLe A reater than
about go mol e percent al kyl vi ﬁy??%%(ﬁgkg%}ﬁg%a pﬁ%‘ﬁ%‘lﬁwisggﬁiartg’gﬂ.me
met hod” accor dkalgmetalaralikaling, earih mesyl salt 019 pueslieflond Belfehikykid Vi nyl i dene
isoner is a le Vinylidene is ,and the 1, 1-dialkyl isomer is a

L 1 di et hy|‘f$:}s‘)%F‘?’:‘Iﬂ%"‘Qg‘.’f_ g}%ﬁ@ﬁﬂ%ﬁmﬁé{gwﬁ?@aﬁhﬁ?@?gﬁgei n t[le -
nunber aver agelengdreant Aky! ldehe Ynd 1¢- ' IS ahou 0 abou
5,000. 23. The nethod acc%r\gﬁlg tg (r:1| ai'md%g,w%er%i%h t he nunber average

nol ecul ar wei ght of the polyal kene is about 350 to about 2,300. 25 24. The
nmet hod according to Caim 16, wherein the nunber average nol ecul ar wei ght

of the po ene,.is, about 350 to about 1,000. 1g_ 25 January 2007 25.The
met hod ach%all(ﬂ yeipdacaardipg toHaine it nwhaeimieorolyalenvigelfonbiechdsa  wei ght

of the pol ygigeepeah laquj t bout 750. 26. The nethod according to
Cl aim 16, wherein tﬁ% po ?a%l%gur{eﬁlog 5 pol yi sobut ene.
10 19.The method according to Claim 18, wherein the mixiure of polyalkenes

comprises greater than about 50 mole percent alkyl vinylidene and 1,1-
dialkyl isomers.

20.The method according to Claim 16, 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 16, 17, 18, or 19 wherein the alkyl
vinylidene isomer is a methyl vinylidene isomer, and the 1,1-dialkyl isomer

is a 1,1-dimethy! isomer.

200 22.The method according to Claim 16, wherein the number average molecular
weight of the polyalkene is about 168 to about 5,000.

23.The method according to Claim 16, wherein the number average molecutar
weight of the polyalkene is about 350 to about 2,300.

25  24.The method according to Claim 16, wherein the number average molecular

weight of the polyalkene is about 350 to about 1,000.
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27. The method according to Claim 26, wherein the polyis ﬁﬁ%,' made
using a BF3 catalyst. 28. The nethod according to Claimlg,g%l ere?ﬁwthe
pol yal kene i s pol yi sobutene 10 and the nol ecul ar wei ght distribution of
t he pol yi sobutenyl sulfonic acids has at |east about 80% of the

pol-yi sobut2nyhe séthodizecedintstoDlait WG whehBindRb Hup@R R bRsh OdREar
mul tiples of abqut 56 daltons. 29. The method according to C aim 16,

wherei n t he WEIG4PKEifepslyalkens issshaut 368 toahput 8. t han about 20% of t he
pol yi sobutenyl sulfonic acids in the 15 nol ecul ar wei ght distribution of
t he pol yi sobutenyl sulfonic acids contain a total nunmber of carbon atons

that i s natb. éhenathad acsording thyClameus, iviereindfe pbheikeakhed according to

cd ai m%G, wherein the functional fluid is a tractor hydraulic fluid or an
aut oma?i ¢ t r BESPRUEHR- £ 1 ui d. 31. The nethod according to O aim 30, wherein
the functional fluid is a tractor 20 hydraulic fluid. -19

27.The method according to Claim 26, wherein the polyisobutene is made
using a BF; catalyst. ' |

28. The method according to Claim 16, 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.

29.The method according to Claim 16, wherein the po!yalkeﬁe 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 16, wherein the functional fluid is a tractor

hydraulic fluid or an automatic transmission fluid.

31.The method according to Claim 30, wherein the functional fiuid is a tractor
20 - hydrautic fluid.
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