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[ 0001] The present invention relates to functiona

fluid conpositions suitable for wuse in systens and

machi nes conprising relatively noving and coupling

parts. In particular, the present invention relates

to functional fluid conpositions suitable for use in

heavy machi nery, especially in high-power-output

tractors, transm ssions, hydraulics, and; the like.

The present invention further pertains to a new and
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be used to render such favorable frictional

characteristics to functional fluids. Mreover, the
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providing optimal frictional characteristics to
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awdiffyingdgewfthatann be ssalk theendeapahifhv@sble Thai@al dHak@Seristics to
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are bestowed upon the functional fluids by additives.
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i nclude, for exanple, viscosity index inprovers,
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' {u‘glriggt%?g tltw? m%chines that house them. Rather, they provide one or more
functionalities other than, or in most cases, in addition to, lubricity. The additional
functionaﬁties may enable the machines to operate more effectively and/or efficiently.
Therefore, functional fluids tend to be multi-functional fluids, although at least one of
their functions is typically related to providing lubrication to the machine components
immersed therein, |
[0003] The several functions and characteristics of the functional fluids are

bestowed upon the functional fluids by additives, Typical additives for functional fluids



new class of friction nodifiers. [0004] Although

persons skilled in the art often use the terns

“friction nodifying agent"” and "friction nodifier"

i nt erchangeably, for the purpose of the present

i nvention, a friction nodi fying agent may refer to a

mat er. gg ther than a conventional friction
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therefore fornulated to neet both the operational and
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tractor fluids are used to lubricate the
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friction. In comparison, friction modifying agents typically do more than reducing
friction in functional fluids. These fluids are used with relatively moving and coupling
parts that are at least partially immersed therein. These fluids thus must keep the friction
levels at an optimal level, sufficiently low to prevent excessive wear and tear, but also

sufficiently high so that the relatively moving and coupling parts may accurately engage

and disengage without slippage.




tractor hydraulic fluid. Used in a tractor, a

functional fluid nmay provide for brake capacity,

engagenent and di sengagenent of power takeoff

clutches, and transfer and dissipation of heat

generated during operation. In nodemtractors, power

br@@@i can either he of the drumtype or the _

dil%¥¥ype, dupctions! Hpide axeperefire kagiuated torra¢esboticthe operational and

because of their superior braking capacity. Further
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brakes are preferred because the functional fluids
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Despite these known advantages of wet disc brakes,
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namel y, brake chatter (also known as brake ~squawk).
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WHERCHY-flgagcmant P20 01 Pruetiskesdf clbichks and transfer and

chatter, persons skilled in the art have, for exanple,
adigaigatiqn ¢fitieangamoniidd dawiwg opciatias. B modgrhhsadtong @ower brakes can
phosphite to tractor fluids or tractor hydraulic

f tithet be oOftcalumhppevahe disbears, bonme Aiscans brakdstdré Pitferred because
nodi fyi ng agents would render the fluids unsuitable
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3 unaccept abl e sinul taneous | owering of the brake and

t seanky. IBtalie chastsr oepacwhére she wakiengrriaiion obthe fdétidn matktial or
to engage the clutches and/or bring the equipnment to

steagion ae &f wrlerge agld roughamnslié VaRdteorkih fHel @lipment. These
nodi fyi ng agent shoul d reduce friction, it -should only
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possi ble. The resulting friction level 1s pre
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added friction modifiers such as dioleylhydrogen phosphite to tractor fluids or tractor
hydraulic fluids. Often, however, these conventional friction modifying agents would
render the fluids unsuifable for use for various reasons. First, brake chatter is but one of
the many issues that must be addressed when formulating a tractor fluid of a tractor
hydraulic fluid. For example, the capacitiels of both the wet brakes and the power takeoff
clutches are always considered. Conventional friction modifiers such as dioleyhydrogen

phosphite, while effective in reducing the brake chatter, can be associated with an



woul d pass both a wet brake chatter test and a wet

brake capacity test. Second, because many tractor

parts other than the brake discs are exposed to the

same fluid, a suitable tractor fluid or tractor

hydraulic fluid would lubricate these non-brake parts

and provide. power and neans to dissipate heat. As a
R R P ET RO e Bra end Fasnflurgies comgiries, making
in tractors, because of their inability to provide
adegaztdalicyls te engage thetcdutphessnfior Wise themqoipewnt tchetop.  Therefore,
non- brake parts. For instance, fluids containing
diabheyshtadrtalgle frighosphdifiengagent stotuldigdded fictio@at ©osld only do so to
because the additive is known to give rise to high
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nmenti oned above. Such additional tests may include,
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‘gear test, each giving indications of extrene-pressure
prroger fluidor trh@oOmjdrauimrfanid seubilublittitethesomsi bilakié arts and provide
anot her prom nent group of functional fluids. An
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“a torque converter, and one or nore friction brakes
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steel plates that cone into contact with other steel
plagtiaidarly whern die geqrs preatsed ablbigh tenemvaned. Snrthotrors iadept functional
with a friction material, such as, for exanple,

cihwig fesse dh papers nuspofgnatiethevirttuk prégdriles aHiReaid &her capacities
many simlarities between a clutch assenbly of a
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bevel test and a straight spur gear test, each giving indications of extreme-pressure
properties.

[0007] Transmission fluids constitute another prominent group of functional
fluids. An automatic transmission comprises a turbine drive unit, a torque converter, and
one or more friction brakes or clutches that- are engaged and disengaged automatically by

an intricate hydraulic control unit. A manual transmission comprises a similar set of

components, but the one or more friction brakes or cluiches are engaged and disengaged
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counterparts, transm ssion fluids are typically

mul ti-functional fluids. They lubricate the gears and
bearings, transfer heat, and provide the fluids for
hydraul i c control and power transfer. Specifically, a
sui table transm ssion fluid provides sufficient

frictign far t clu p es tqg transfer
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Several paraneters are used by persons skilled in the
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transm ssion fluids. Those par amet ers can be used
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sequence. The use of conventional friction nodifiers
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this breakaway T, to levels that are too |ow, at
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under | oad becone unacceptable. That slippage can
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the change in frictional performance over tine. It is
dekfesabl e to have a friction nodifying agent that
does not exhibit a break-in period or that has a very
sH®O8] br eakevemlperametrs Bernseahby pitkdidsatlilicd it b @ o evaluate
al so use ot her paraneters, sone of which are derived
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frictional characteristics of transm ssion fluids
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for exa

breakaway torque (Ts), which measures the relative tendency of engaged parts such as
clutch packs, to slip under load. T; is typically determined upon completion of certain
predetermined cycles of dynamic torque evaluation sequence. The use of conventional
friction modifiers in attempts to improve frictional stability may reduce this breakaway T
to levels that are too low, at which the relative tendency of engaged parts to slip under

- load become unacceptable. That slippage ean impair the drivability and safety of the
Vehiclé to which the transmission is a part. Another often-used parameter, the “lock-up,”

measures the tendency of the clutch to grab and release intermittently when operating at



fluids, which enbody a simlar set of nulti-faceted

consi derations. One type of hydraulic fluid is the

tractor hydraulic fluid, which is discussed above

along with vari.ous other functional fluids suitable

for use in tractors. Aside fromthe usual |ubricant

addj tives such as, for exa ant i oxi dant s,

cdFPBRs Ao Akidipe £l speestsit gﬁwhﬁhft Jrish pagle isfulbaengaged, causing
agents viscosity index inprovers, pour point

deﬁﬁlﬁﬁgﬁﬁt shuddentia thpentanaenly. diet perbamasamaierds gedbreak-in period,”
swellants, friction nodifying agents are typically
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sticking- and/or slipping-free operation of the
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&’@ﬂl r f acediurther exeinples b Birkiomg fags itdude; &oraksaple, hydraulic

typl cally used when there are exacting accuracy
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exanple, in nunerically controlled machine tools, or
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Therefore a suitable hydraulic fluid not on
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and maintains an optimal |evel of friction anong the
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under various speeds, |oads, and nateria

c embothaihd en&cmg-[aaﬂf.b%h;ﬁs@xﬁ‘g)fr% SYHrationa ke halhfic systems. Indeed,
functional fluid would provide a |level of friction
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relative speed between two contacting surfaces diminishes, the lubricant film thickness

also decreases, resulting in increaeed physical contact, higher friction, and higher wear of
the surfaces. Friction modifying agents are also typically used when there are exacting
accuracy requiremelnts for the coupling process, such as for example, in numerically
controlled machine tools, or when the coupling surfaces are made of different materials.
Moreover, the initial friction is usually high in hydraulic systems, because surface

- asperities must be lifted over one another until sufficient speed is achieved to establish a



[0011] A typical friction nodifying agent nay be a

| ong-chai n nol ecule conprising a polar end group and

a non-pol ar |inear hydrocarbon chain. The polar end

group either physically adsorbs onto a netal surface,
chemcally reacts with the surface, or otherw se

attach to the surface, while the hydrocarbon chain
exq0BHEOYs Ay drodpaarpieliricatag film that sEpacitesithe cupbing surfaces.
~multiple friction nodifying nolecules then link with
onkheariotehasuigabde hywirathictthid osthaty mbripoaeatht dydmuliddements, but also
fluid to forma filmon the netal surface. [0012]

Pedchienes skl thbiadhiristintopemal levalld fanRinr dBth&Bapling surfaces so as to
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conventional friction nodifiers are known to
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additives that are necessarily or optionally included
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for alternatives and/or i nprovenents. [00141 A nunber

of! pHhervyipg eitachmo Hedntipess whildghethiytiwdrbas chainteatends nar the functional
use in functional fluids are am nes, am des, or other

nifluido dehmimsaingrainmiltigle didetipaumatkifyinging Recule®ihc linR MBthGne another and
ot her things, raise the nitrogen content of the fluids

angthrtes btheCdorhimichits 1P QeaNid Rl fofh QIRS &fthé‘%ltdl %é’ttféc@n as
a result. For exanple, U S. Patent .

gﬂiﬁhp sed a Pet@Hﬁsoém;éd(in ttl’feaapts i egr'a%n[hgtl nlilérgf 1 Qﬁéﬂnghﬁi%rs suitable

(1) a friction noditier sele

for use in conventional lubricating oils are often nonetheless unsuitable for use in
tunctional fluids because the latter have more demanding functional and compatibility
requirements. As discussed above, for use in functional fluids, a friction modifying agent
must be capable of reducing friction, but only to a certain extent so as to achieve the least
pqssible wear without sacrificing smooth and accurate operation. Furthermore, some
conventional friction modifiers are known to chemically or physically interact with other
additives that are necessarily or optionally included in the functional fluids, effectively

competing with these other additives for occupation of the surfaces on the moving metal

parts.




the group consisting of oxyal kyl ated ali phatic

tertiary am nes, 1-hydroxyal kyl-2 al kyl i m dazolines

(e.g., 1-hydroxyethyl -2-heptacecyl -2-im dazoline) and

m xtures thereof; and (2) an oil-sol uble polyal kenyl
substituted succininide of an al kyl ene polyam ne. U. S.

Pat ent  No. 933, 659 di scl osed anot her automatic
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oi I of lubricating viscosity, and an effective anmount
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(2) a Goup 11 netal salt of a dihydrocarbyl

diiddritifiet o6 pdte e s@fié Of thosk) ard dbdckibbd BEloWP Akt Hdgetheless remains a
conmpound sel ected fromthe group consisting of. (a)
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(f) mxtures thereof; and (4) a basic sulfurized

alviead. genoag other Hings, raa?rekttw nijtegpracentetiof the fhodposl restaet their
was indicated to be particularly suitable for use with
apotentisli scopasadispplisiionss a abulpaBsen@eipld &5.S. Padat Blo. 3,634,256
recently, U S. Patent No. 6,803,350 disclosed a

t delogéd A stitbmatOmishidsioh Buill Cofiaindl (‘T‘j?g'ﬁfzc‘x’tidi‘i%@cﬁﬁé‘rrgelected from
of an oil-soluble fatty acid am de and a fatty ac

eﬁ{eeéroﬁﬁ%én\é%gné bPRk 7 lﬂ@ét&i‘éﬁg{ﬂgﬁan trﬁﬁp%hn Eu%;h ?thyall’&%l%l 2 alkyl

luid was said to €x |b|t

001 h h
25@@?%‘?'%5 R hpf{* X&? byl ?pr%ﬁ%r Fpettis) S thereot and.
a@f ri Cltl rléerm{g i n funcﬁtl onal fI ui ds. For )
e A aL-so Ry sbstitaed susiomicgeed an plkieng polyamine. US,

hydraulic fluid SU|tabIe for use in a wet clutch
séét@e%\f@-oivr%ﬂ@ﬁf?@%osefl anethetortemaid yinsgissrooufhtid ofmptising a major
reacti on product of an overbased netal hydrocarbon

sambartatf en aidcdf utfrattiyg asidity Redentdffectitd dmoabeedch NG the
7,012,045 di scl osed the use of pol yal kenyl sul fonates

i ﬁ)llfowmg i(Oyeal atkdriyi ﬁ&cir@mﬂfeoﬁ?)@q}ﬂoﬁ'ﬁ Towed! 2@iee BRirocarbyl

. clutch capacity, wherein t pol yal kenyl sul fondte

V\@%u@ Apkctd Cfﬂsg?idﬂfctlg'h" 10d gfgnée(faoﬁﬁo&u%tsal Ef1rbm3he group

polya kehe su i'c acl Fur €0t

O B A SR i TS,
“soluble oxyalkylated derivatives thereof, (b) fatty acid amides of low molecular weight
amino acids, (¢} N-faity alkyl-N,N-diethanol amines, (d) N-fatty alkyl-N,N-di-
(ethoxyethanol) amines, (e) N-fatty alkyl-N,N-di-poly-(ethoxy) ethanol amines, and (f)
mixtures thereof; and (4) a basic sulfurized alkaline earth metal alkyl phenate. This
composition was indicated to be particularly suitable for use with automatic transmissions

- of passenger cars. More recently, U.S. Patént No. 6,803,350 disclosed a tractor fluid

comprising a friction-modifying amount of an oil-soluble fatty acid amide and a fatty acid



[0016] On occasion, aromatic hydrocarbyl sulfonate

salts have been used to nodify friction in certain
functional fluids, For exanple, U S. Patent No.

3,451,930 taught a fluid for farmtractor

transm ssions conprising a friction nodifier that was

a three-conponent m xture of gl) a netal salt of a
hyRiFes 8 Y raa g hiby dee plgohein Tot tiasjorfluid svagsaid o ediibit good anti-
of an aromatic hydrosulfonic acid or a netal salt of a
noWatigrelratecisristigsdr osul fonic acid; (2) a zinc salt of a

di al kyl dithi ophosphoric acid; and (3) a chlorinated
pd0atd]i n waxTheMor gavanghthSuseRatsevdralMetalZaRS 8 BES hydrocarbyl
di scl osed power transm ssion fluid consisting

esaEDAd & ds\riefiorPmBRiIfRfs 1A TR Hon 1 AddN P‘lﬁ"re%mtgféptli. £ PhieHONo.
oil, and a small anmount of a friction nodifier that

' - j f. (1 .
o DO SERETE] LIREE S0 s B compsn
:’[ﬁlgtg%q?%dg}(elg? g@%hﬁﬁéb@{éﬁ%{rﬁ&a '?Fé%clﬁﬁs pﬂ%géqq rrrtl)er%’e,laithlycciroca_rbon

for Ia:%q(ﬂRZN)a,x N(RD \ ié%r 9 [00171 wherein X is

oXyente g & {7ty asid. Regenthy Lehd atend Neall.04a84Rdisglogedahe use of

to C8 alkyl radical such as nethyl, ethyl, propyl,

i popratisyy sufanates ini fendiengl fluitls utrglide anplovedibrakt and clutch capacity,
octyl radical; and (3) a zinc salt of an unsaturated

f atteyeimdiecholanitengl Sulfornit 2vdsan hicatidh&eNor «MPINE earth metal salt of a
According to that patent, all three parts nust be

it Egiyf'elfk@ﬁ'e hfoald &ed d$rﬂ%dfﬁdn?5itnﬁ§3§xlre 0 ﬁﬁ%ngg g%hrgﬁné) Ereater than

ui d, because "none o ese eri a

use none ol | S et
CaRaR RBat EREh b B APR RPN it or . -

1, i 60-62. [00181 On the ather hand,
STUHET, o 1y PG aR B0 scam e monst self aveypeen used t

sul fonat es have been wi dely applied as detergents or
dr@&éfa’g@ﬁw g duncsioap! qutdﬁ- dor egkampleelainPatent NoS3,451,930
Patent No. 3,899,432 disclosed a functional fluid

c bwrpht asitwid femfaon tracfor trandmissians cognprisiposfricyion atdifin that was a
ef fective amount of each of (1) Goup Il salt of

hihticcocanimnlent miXtin@if €1 )acindtal {ak)o QUSRS nIuEYRC labid, which may be
metal salt of hydrocarbyl sulfonic acids; (3) Goup Il

Sahictdkaldlbf Wﬁr@ﬁ@fi@ﬁ#dr@ﬁl%n@@@? ?11"9 He?aé a9t 6% a héh-aromatic
tricresyl phosphate;” and (5) sulfurize
hydrosulfonic acid; (2) a zinc salt of a dialkyl dithiophosphoric acid; and (3) a chlorinated
paraffin wax. Moreover, U.S. Patent No. 3,259,583 disclosed power transmission fluid
| consisting essentially of a major amount of a mineral lubricating oil, and a small amount
of a friction modifier that was another three-component mixture of (1) an overbased

alkaline earth metal petroleum sulfonate, which may be an aromatic sulfonate or a non-

aromatic sulfonate; (2) a polyaryl polyamine having the formula:

X : D




m xture of olefins and fatty acid esters. The neutra

sul fonate salts were said to provide inproved water

tol erance, detergency and di spersancy, whereas the

over based sulfonate salts were said to inprove

t her mal stability, anti oxi dation, and rust inhibition.
Smlarly, U S. Patent No. 3,920,562 disclosed a

f UK onal  Mhgren &sipesyaan, sulfui ersbinethyisne cagicahandiR is a Ci to Cy
automatic transm ssion fluid conprising a major anount
ofalkyhradidal gifchlag iortid dthygl, piopglh sopyapyl, dodl dsotefkflechityle amyl, hexyl,
anount of each of (1) an al kynyl succinimde; (2) a

gotypradicalrahal(3)satihc @it ofaindinkytdf-%fRY heid having from 12 to 18 carbon
di t hi ophosphoric acid; (3) a hydroxyl fatty acid ester

Ofytofthsh B dendio thﬁ’ccﬂai’éﬁy diii 1rcR! g?@ ﬂlusprge ﬁlilludécp{o%%e% tlhe frictional

al kyoxyl at ed derivatives ther

gl o gf@ff;bg%é{g%%mn%“o'fftﬁe@sm 1 90 b

ontmnatsforrredd h tenmp re ... "
oﬁfé‘ﬁ%?flﬁ BRG] Bt i bt e cHE ko gRahibiors,
flul " Col um 7 line 66, to colum 8, line 2. In yet
- ahelwt LdingppP¥2: U S. Patent No. 4,253,977 disclosed a

functi onal f|UId with inproved 10 static friction
bHWAS] or ovEn thxohadizhdpanimatic b diokcmbon safipratesisnch amikyl aryl
overbased alkali or alkaline earth netal salt of a

- hydfomars hyve Edehfvﬂdd:lﬂ apflidll asaRtebdiitd oh§RABts 18 Furiktional fluids. For
sul furized al kyl enol as a detergent. That

p@?(érﬁ;ﬂé“@fs M&&tw&f33d99f43l2'dﬁ&&@@%%ﬁdtﬁﬁalﬂa@ c&&PHEihgﬁﬁ’oﬂ of
al kyl' o

a friction nodifief that was either an

alulﬁ}élgﬁ}/ng V%Ogl? %18 an 8r %rtﬁv%x olélgq gfd B?)gébrt?rog? }flos%ﬁt o? hydrocarbyl
OB LR 'g%@pﬁi}%%ﬂ%aﬂm%&efb&aaw&mc it 9 Grup

[ 00191 Overbased al kg sul fonates were al so known
twlﬁ fpslrdregepnd dithiop @ﬁpbam: meitl @y iricsetyliphasphyte; drde(f) swfurized

properties, low color, and mniml skin formation, for
emaripleaf olafin)amsl fd%’aztele'rd eshas. Bheli@itrd ulfohatel ssltsiveredaid to provide
al kyl phenyl sulfonates of alkaline earth netals

CioiR6 V&l Wte D@1k ghc8 SJo1& ?erﬁdyrh%@rdlé’ﬂéf&@n@ I6\bf1lere@|§‘@d@:ydve:rbased sulfonate
sul fonate and 15 to 50% of a heavy al kyl aryl

?éélltg QRad s%ld’\%gm{ (?Rﬂ:r &Gk QSagﬂl‘ff aﬂﬂSﬂdﬁt‘?&ry Qhéi Hs)[ 1nh%1§91&. SSimilarly,

e., ho skin mat | on roomtenp

R G %96% @.fsfuﬁwa%reuse o

sul f onat es of th%ﬁgatent i ncl ude two t %
AURIC EngmissinyIbHd ce@prising pdnaiox %Oltf\w awgho ibsigping viscosity,

are both
and an effective amount of each of (1) an alkynyl succinimide; (2) a group If metal salt of

a dihydrocarbyl dithiophosphoric acid; (3) a hydroxyl fatty acid ester of dihydroic or
polyhydric alcohol or oil-soluble alkyoxylated derivatives thereof; and (4) a group II
‘metal salt of a hydrocarbyl sulfonic acid “actfing] as a detergent and dispersant,” to
“prevent the deposit of contaminants formed during high temperature operation of the
system containing the functional fluid.” Column 7, line 66, to column 8, line 2. In yet

- another example, U.S. Patent No. 4,253,977 disclosed a functional fluid with improved

10



l'inear; and (2) nono or poly alkyl aryl sulfonates,

wherein the al kyl substituents are branched chai ns of
certain lengths. A slightly nodified m xture of

al kaline earth nmetal al kyl phenyl sulfonates was said

to have inproved characteristics as a detergent and/or

di spersant in a conpani on European Patent Application

N§tatio dugirgdghaviormavat exisaded nealod of Sitgr eompiying sedvaasedalkali or
70% of a Iinear nono al kyl phenyl sulfonate and 30 to
86knbfe earthhmetalctaichf adrydraahibyl syifoaitydcid infatind hendid) @28 kulfurized

Al kyl aryl sul fonates have al so found occasi onal use

aglidybpitbno BRACddtt gehtMIMAYRirGeul InEIARPHEId ddnmPositieh Rb comprised a
No. 3,451,930 disclosed a high-Ioad gear oi

; e%@&&h@ﬁ&d{ﬁé%&ﬁ%%ﬁh@( ar}”ag Byl dt fa([)lél?,/@ mﬁlaé(zt t%%laﬁféalibroﬁgltic%cid having

transm ssions. The hlgh

c S 3R 30 opf P, b B O HBR P lg o S caoytic anbyariae

ear h salt. of a drocarbon sul foni c acid having
ﬁ%@ﬁﬁi%ls\wd&ﬁy ’#hyé%mor%baqe& ddeefut 900; (2) a
netal salt of di al kyl dithi ophosphoric acid; and
(B018] chl or Dwaltbe@r:dwl@fl@wrsbkﬁmatwrp ebiodneymdo gepart gnproved
|nprovenent in the |oad- carrying capacity. [0021] W
hearepdtbility, sohatilityefonaiime plokyitics, dbwenkr sarldfimimahel &kal fosmation, for
possess desirable frictional properties and may serve

asxdnipl€;lih QNS MR Wog,429880.S A thiftyRcdf amalph&hylIsdﬁ"ename)faxkalme
al kyl tol uene sulfonate salt or a mixture of these

S@elrffﬁm@tfcllstcﬁﬁlﬁ%ﬁg%@tto '8@‘3/9(51{1&%9: 1{{8%{0-9[1{ [TFH lﬂyp Qs d2Gitet A 15 to 50%

only frictio fying agent

na
ﬁ” PRAST S B TR ey %ﬂi@blﬁ?yegt&wﬁ (ie. no sk
entl n may be used as the sole frlctlon nodi fy

é‘i‘?ﬁ“‘? apTQoIY, EPREEete; Fihiave ohegvisg gopd ﬁtsggeatédlagf'éant
|n conjunction with one or nore other conpatible
- fparEringncenind-Bi BatentiNp. 55U5diAd8. {The hdesgi alkeyl arylespdfionates of that patent
friction for that particular fluid. The present
I invkade b typea Vil pdialkylad] adlkyhtes,ohdreinghs tild sikgl @dupade both
wel |l as functional fluid conmpositions conprising these

SkidcaP Al €3) mordd6r P19 ?I ary DY BTYNbRE Whkbinghe Ql'kQNé\ﬂﬁﬁtuents are
net hods for preparing tfhese functional fluids and

uﬁ%ﬁ‘(ﬁleﬁ %ﬁéﬂlé 8f @efr{aﬁf:ltegétﬁg A's !llgflﬂ)pﬂlohﬁ}/eﬁl rﬁlx‘?llffg %9 alkahne earth metal

atively nobving an

nﬁ&)ﬂ phenyl sulfonates was said to have improved characteristics as a detergent and/or
dispersant in a companion European Patent Application No. 98401968.7. That modified
mixture comprised 20 to 70% of a linear mono alkyl phenyl sulfonate and 30 to 80% of a
branched mono atky! phenyl sulfonate.

. .[0020] Alkyl aryl sulfonates have also found occasional use as load-capacity
improvers. For example, U.S. Patent No. 3,451,930 disclosed a high-load gear oil
especially suitable for use in rear axles and.tractor transmissions.‘ The high-load
formulation was developed following the unexpected finding that a combination of three

components: (1) an alkaline earth metal salt of a hydrocarbon sulfonic acid having a

11



SUMVARY 10022] The present invention relates to a
cl ass of new and inproved friction nodifying agents
suitable for use in functional fluids, especially in
tractor fluids, tractor hydraulic fluids,
transm ssion fluids, hydraulic fluids, and the I|iKke.
Specifically, the frlctlon nodi fyi ng agents of the

prieadeqydar Mw%ﬁ of ahput A0 i aheunPly (2 pinglehealisaflaf dialkyledithiophosphoric
salts In some enbodi nents of the present invention,
t heidadridy(3) & ohlvengted by droceaben; satia! asymerdosdpiaip@dvdiyent in the load-
first alkylating toluene with isonerized olefins, then
suhirgnatapgity.he al kyl ated toluenes, followed by the

i ntroduction of netal sources. The alkyl toluene

t
TR, S A RS 0, 00 BRSSP i

??f‘%@ﬁa‘nﬁﬁﬁ%h DR o Mot B Fipg et inofactopg! Muids. The

@gf ﬁ{ s of the present invention is not

9 %F faferﬁaﬁuog REYXINE eiHbessralie akibe preseriringntiga may or may
|ons whi ch are sonetinmes introduced into the

 Deide the anlyfirigiiensmpdifyirgpgeak inppasticuleefnaional flsidoFior yxample, an
nodi fiers used in the manufacturing processes. Thus,

t hiky¥ tohenhé swlfdnatefdaltiod s ndktutdef attesLihic pirtﬁ;\tﬁﬂ“ihi/émioﬁallﬂlybﬁ used as
used in the presence of chloride ions. [00231 The

f iHeSbleAPIPESH mOHifYiRe afd HENLiveAVERELAA] tREY IREMNa) B fsed in
friction nodifying. agent suitable for use in a

f Ul @R Wil dHeGr nlfie 0{ L fotrﬁﬁ)c{ﬁb@g cEX ?5‘{ &ﬁ%whg t#e desired

aspect conpri ses an a uene SU

1 SE¢ esent I.nven
pge? (o OB RO R ARERG n Pk P‘%’Sﬁ?}dgﬁl’%ﬂ PWV&%S such alks!
rove frlctlonql 1{Lfopertles conprising a friction
ﬁlﬁﬂ%&‘éni‘s el ay Iyactqnaktluid coapesitppecqmpisingoihgge sulfonates.

f|UId of this aspect is especially suitable for use as

aThe prgsend pventiprdlurgen pragidet mhthadaloriprearing thesa functional fluids and
transm ssion fluid, or a hydraulic fluid, but may

ahsog themus exffeiithe trion iaeh aﬂamgqeﬁﬁwélyimitg/ix@mﬁt don@liyg parts in
novi ng and coupling parts. [0025] The third aspect of

t &2taR] MEEHIhest Nvention pertains to a functional fluid

of the second aspect, conprising a friction nodifying

agent of the first aspect, %Lﬁ“’“k i on- nodi fying

capacity of which is not s l'y dimnished in

t fbﬁZﬂr esenc%heo]gregel?lt 1nver%10n re%tes to a class of new and improved friction
modifying agents suitable for use in functional fluids, especially in tractor fluids, tractor
hydraulic fluids, transmission ﬂuids,‘hydraulic fluids, and the like. Specifically, the
friction modifying agents of the present invention comprise alkyl toluene sulfonate salts.
In some embodiments of the present invention, the alkyl toluene sulfonate salts are
prepared by first alkylating toluene with isomerized olefins, then sulfonating the alkylated
toluenes, followed by the introduction of metal sour;:es. Thé alkyl toluene sulfonate salts
of the present invention and mixtures thereof provide improved frictional characteristics

to the functional fluids. Furthermore, the friction-modifying capacity of the alkyl toluene

12



[0026] The fourth aspect of the present invention
pertains to a friction nodifying agent of the first
aspect, the friction-nodifying capacity of which is
not substantially dimnished in the presence of
chloride ions. [0027] This invention, inits fifth

aiﬁﬁct, proviqggaa met hod, of making a functiona
f 1 V80Ye Stiseot egymygnbmention ig nelsybetaially giypatished by tlee presence of
si xth_aspect, this invention also pertains to a nethod
ofchirsiziionsayhiohdre sematinegs nitragiuopd intathe fevatiosaldiuids by, for example,
friction in machines conprising relatively noving and

c agphinngscpsitit modlijieappéd/innthe traaufatineih pRakssbs. UTEusOfhetfifctional
~second or third aspect. 13 [00291 Persons skilled in

t FRii@Y 6f the plesdhd HREREANhnWeh8Ed ANMe HELIE Lf ORLERE fons.

advant ages, and features of the present invention by

r qhgsgnce t oy f ' ‘i nti TAl LED..
o o TS0 PR prt b Bl R By RS fion moditying

e [ tspare desgribed, bel ow, by. .wa of.. . .

oRen S 7o ST Eht RGN0 st idgung aecnt of this aspect

i nvent.ion rtf s to functional fluid conposition

| at
c&ﬂﬁ??‘é‘?sﬁé‘alﬁ’ié‘ﬁkﬁ"rﬂeﬁﬁ @0a4¢ 84t ol uene sul fonate salts
as friction nodifying agents. Specifically, the alkyl
t d0QPdhe sul flasecond abnest effthe heesprt ésention peraits tora fanetional fluid
salts of oil-soluble alkyl toluene sulfonic acids.
Tleemabsitibn tvith iepevedifricioailgrs@irties @mpimghy Ris8t modifying agent of
invention may be any type of netal salts, including

ahtkafiisn@pear e FRicAbnad Fuiof tAlsk@pdcr {(E)P/eltsﬁ%cufng duftabl@ 8k use as a

the like. An exenplary group of al ol uene

S laf:t‘ap AR, Sahlis: ﬂ{dﬁ!ﬂﬁﬁ fﬁﬁcgsagfgiltsnkﬁeg\éﬁ)ﬁtﬂu?@ o? Eﬁu\yérra?ltuﬁ% ﬁmd but may

salts. Mbreover, e salt present i
ften, overbased. salts, .although neutral salg_s are
%O%e %él%ﬁlly

ar .
afs8 "s¢ cS:eeqo S8 mapfines eqmiiste e JRUARS RO ePTiBg parts.
further _be overbased with carbon dioxide. The one
Wwfe al kyl ﬂbﬂe third aspeet of the present igyention pertping to pfuastenal fluid of
invention may be derived fromal kyl toluene al kyl ates
t Heetseggnsl ashect.okpriging erfrictioronodising hgen lof érdirsgpect, the friction-
linear olefins. As it is understood by persons skilled
I motlifgingrchpacitp df idichds hposidstaitidlyelipitsRatn tie\eekhe& of chloride
the term"a linear olefin" refers to a non-cyclic
ions.
[0026] The fourth aspect of the present invention pertains to a friction modifying
- agent of the first aspect, the friction-modifying capacity of which is not substantially
diminished in the presence of chloride ions.
[0027] This invention, in its fifth aspect, provides a method of making a
functional fluid of the second and third aspects.
{0028] In its sixth aspect, this invention also pertains to a method of providing and

maintaining optimal levels of friction in machines comprising relatively moving and

coupling parts by applying the functional fluid of the second or third aspect,

13



ol efin. Accordingly, the linear olefin used to

al kyl ate the toluene can be branched or unbranched.
Furthernore, the linear olefin used to al kylate the
toluene can be either a single olefin or a m xture of
olefins with varying nunbers of carbon atonms. The
single olefin and/or the olefins in the m xtures are
pritd abl y Jetwos galldd iorha<iB wilb uEBasthrideber and figthiensbjects,
Regardl ess of the length of the chains, or whether the
alakydraidesgarddentivel 51 the praaghiGnvedlieh b reféreAcdfoXlidfoBowing
however, these olefins are, in sone exenplary
eadivmBRt S, isonerized prior to the al kylation step.
14 [0032] Unless otherw se specified, all percentages

are in weight percent ny Gt fying Agents.

[0033] The friction D Tmﬂ:ﬁ DS 8 e present

[ ion cqmprise al kyl. toluepe sul.fonate salts.

THOED o', < VERRUB el drauty s AR aPacmORIS prpelkacribed below by way
precursors b nmet hods descri bed below. 1. The Al kyl
T@f&@%@npﬁﬁtﬁwgﬁﬁ@n500341 An al kyl toluene precursor

of the present invention may be originally derived

f {¥A1q convdltipomsalt iFrdnde kel @eafotasfungannl fhwid chaposition comprising

al kyl ates toluene with an olefin. An alkyl toluene

ploae uf sofe dkylttbieeny P nite kAR Qbn BYIiGNPIdeas. Dpecifically, the
al kyl chain that is about 3 to about 50 carbon atons

e

I

| aNG1 tohRRE REITo Rkl ts bPIHASRG R IRCAHIBR reCal e Hﬁoipﬁﬁﬁﬁ@%lkgl toluene
Kyl h s about 1

i nvéntion may conprise an a chain that I

: gllll?&ﬁygméso 'Pf?erﬁl?ﬁ (t)@h?xﬂeg sulgglga%e sz%ltYsieotrt]" \t/lgenrﬁpr%as%ﬁl{ irrrlgférlft}/oln may be any type

uene precursor sen

C &P Bl S Bl 19 comtiet Ffrtial meisl Py thotike. an

any position on the alkyl chain except for position | |
ofxerpagy gegup ehaky tolpengyarionats salls gfitaipresent fniyentigr are calcium
will appreciate, "position 1" on an alkyl chain refers

t ealtsheMamobaynthp edistdfolre pesdnhenvestivoh ¢ ofttreowhlaisad s4iis, although
the other hand, the alkyl chain can be linked to the

t abtediealts digaldh acRpiabRArTNeRalROsti thd SilesentiteRior Mhy flither be
position at which the nethyl group of the toluene is

?h(f&ﬁg’s%g wi£ho&%§;nbd-ef&§dg! ?lfu% (ghe:) (ffZ‘l%(i)riﬁ %%lép’»’?tg)%etng sRFSA LR of the

e tol uene can S ng

present invention may be derived from alky! toluene alkylates that are the alkylation
products of toluene and linear olefins. As it is understood by persons skilled in the art
and for purpose of the present invention, the term “a linear olefin” refers to a non-cyclic
olefin. Accordingly, the linear olefin used to alkylate the toluene can be branched or
unbranched. Furthermore, the linear olefin used to alkylate the toluene can be either a
single olefin or a mixture of olefins with varying numbers of carbon atoms. The single
olefin and/or the olefins in the mixtures are preferably selected from Cig to Csg linear
olefins. Regardless of the length of the chains, or whether the alkylating agent is a single
olefinora mi);ture, however, these olefins are, in some exemplary embodiments,

isomerized prior to the alkylation step.
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m xture of various olefins, although the latter is
typically the al kyl ati on agent of choice. Regardless
whether a single olefin or a mxture is used to

al kyl ate the toluene, the olefins are preferably
isonErized They nay be isonerized prior to, during,

er th | k tion step, t are preferably
%’ﬂg]. zed S‘Hr?]ﬁsy QeSS SQF%@F%@MWP%@S 2%¢ i waight percent.
about 0. SW nDre preferably, about 1% to about 50%
anbheEri i f8bly, about 1.5% to about 35 %
of the oleflns in the al kyl ati on agent are al pha
ol [803Hs. | n Hre feixeopiadifyingagémnts of the prevadiifiwintign agapitse alkyl
of the present invention, the alpha olefin content is

aloluiend O@Monatersaidd) OTHERE sAKeAP babiephicl Qitdnpﬁlkglplﬁlﬁeﬁé P&cursors by
agent of the present invention, the al pha olefin

CORLBAds deSciaR@Welol8% On the ot her hand, the ol efins
in the alkylation m xture may be branched or

u pr r referabl not entirel
or gﬁg %qul ﬁ%?nzerlz rSog%out d 5% to about y80% of the
s are , _hore preferably, about 10%to
b@{‘é 2056 ot ?lﬁénsﬁerl? RisCuber ¢hths pidnt Tyeption may be originally
particularly, about 14%to about 31% of the ol efins
ardsTivest Bpmre@nverionnl BiesiehCrafis reaction thew alkplidsyolngne with an olefin,
agent of the present invention, about 14% of the
olasf alkgl tbiuendnpreummerdofahepﬂemrmIirlw:hmﬂ ®ay agepitiseameilkyl chain that is
branched. In another exenplary friction nodifying

agesiit 0l abbet J RSRIH atbiy Rkl AhotRPAIUY! BRENObrecBRor of the present
olefins in the m xed- olefin alkylation agent are

b ﬁﬁ\%ﬁ@ﬁj m %"Eebﬁ%hs@éﬁpﬁmﬂrch%ﬁletml iShY, uft il b?(%%@?.% ?@?%}fvgﬁ B@ms long.

agent he present invention, out

ol ol efin. alk ion agent are

brﬁefrtr Cﬁg‘cgérrb[llggg%lp‘é%&r cursor o thesp&gﬁgpf ﬁr&logl magy ??ng?rbse an alkyl chain
Per ns skij in the art ty i cally use one

o?haéfs #houL ] M@O{l&%@%ﬂrb@ Yemgilnge d h&rt%l@%e fiiggy gy, pg linked to any

purpose. Specifically, the acidic catalysts can be

s @psition pn thecplkd chainpaetss forqrosiianwronsbe aldybdtiaiti. cAs persons skilled in

catal ysts may be suitable, but a solid catalyst

hahe argwilt appeecddte, Oipesitioh d” onxin dikyl shapt ef@s (eihe cdiben position at the
met al oxi de can be one selected from natura

zefd bt B8 chsinNOhahé 6theELRAd 8% aliSY eﬁﬁﬁkwbmﬂuse@r% e toluene ring at
si eves, and cl ays. Preferably, the solid acid

C @ﬁf‘!:e}f%n gl L I{%%)@&pf g tﬁe%&rtfo?lra@%h%h tﬁ%;I n}egﬁ)ll] gtloﬁlﬁénf gl%e’ toluene is

or an aci I"'ecul ar si'eve, or a
Eﬁ@%& pore size of at least 6.0 angstrons. Usef ul
‘clays, including, for exanple, nontnorillonite,

[0035] The olefin that is used to alkylate the toluene can be a single olefin or a
mixture of various olefins, although the latter is typically the alkylation agent.of choice.
Regardless whether a single olefin or a mixture is used to alkylate the toluene, the olefins
are preferably isomerized. They may be isomerized prior to, during, or after the
alkylation step, but are preferably isomerized prior to the alkylation step. At least about
0.5%, more preferably, about 1% to about 50%, and particularly preferably, about 1.5%

to about 35 % of the olefins in the alkylation agent are alpha olefins. In an exemplary
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: b0|I|n

| aponite and saponite, may be derived from

natural l y-occurring or synthetic materials. Pillared

clays may al so serve as al kylation catal ysts. O her

nol ecul ar sieves with one- dinentional pore systens,

havi ng average pore sizes of |less than 5.5 angstrons,

may al so serve as acidic catalysts. Exanples include
SNFigtiopPGiitg aSAPOE it pr&Sat-i8PentiaGMhe 2ha MAP@-B8ent is about 10%.
SAPO- 39, ZSM 22, SSZ-20, ZSM 35, SUZ-4, NU 23, NU 86,

ang adGtheradxdmplarp lfric&bﬂﬂtdikﬁiiif")@ng‘ Rlchi 6f1thé BserlhB&tion. the alpha olefin
catal ysts are descri bed or exanple, in HANDBOOK OF

%%ﬁ%@t E}]{E{lﬁd@b{ t%ﬁ%@agﬁ dtl%fﬁl%ﬁﬁé(l.n(th@‘é{kg%lgn m{@fre may be

| o, &S&i‘%}mgd?_% un%én%ﬁec? rb%{ Q‘% Qgrai) Gt Qt%ar%{yeudr%)?%lr}chg% efgorﬁfé %1y, about

I soner |l za proc SS Cca

A e raaisé* S A GRS MRPgH0 16 about 60%
q points, the process is preferably carried out
i 0f theolefinguireibshelad, andhpasaeudaryo ebew it Pntecibout Tda ef thewlefins are
the batch node, a stirred autoclave or glass flask,
wibrapicherhyinae elxempbuﬂy frictibh enodify&igragentrefabd p@sent invention, about 14%
tenperature, is typically used. On the other hand, a

C 0N tHerleflis iR HRCABSdictefinMBlagd | é%h@a&% IbYarRREd. | BChnBHibr &smplary
a fixed-bed process. In a fixed-bed process, space

I §i&fon mefﬁlgﬁ}% 5%? gf; t?lgﬁ;pé%eﬁtgﬁ‘gﬁu% 4b00¢ f@}é o?ﬁ'fe\é@n%gﬁﬁqe mixed-

reactants yst can ran
about 1

r 8 ilaec an\grléitlt?oncfi 5 are &Eﬁn&]ﬁf{ao i yv}g% l'&g FX%PIaWofg’Fgmr?If‘ﬁglfymg agent
is charged into the reactaor, which can

gﬁ\&d’m@%t ippent gsa@@a ‘P%&éﬁheoq%efér@rméheamufeé-olerﬁfealkylanon agent are
oI efin can al so be heated before it is exposed to the
caraarhesk bed. An exot herm of about 10C to about 15C is
of ten observed along the catalyst bed. The reactor
e{@d36gnt coMahamlsng ipardrizailgl ofefor @an&hedn aidrsosodkiiiddze che art
olefinis then collected. In both batch and

C B/pldallyl QS oREDEIRE ledshivd 9 5eY dﬂaem;@@ﬁdlyﬁ& For-thik pogRsE grdifically,

|soner|zed olefin m xture typlcal y contains a certain

Olfaldclli &fﬁz]ft gétp i BOsdiRl &7 s?ﬁt I éﬁghgrrx pﬁ{kﬁog)n%()h@ acidic catalysts may

‘i nterna In, trisub

ol efi r.anc .. Whi ch can
O B ) S B S Pld Bl eS8 The meta
[0038] Persons skilled in the art are abI e to choose
| QU P BR Pusrsclesidl fromrratiralrselitegyathetia zeqlites, synthetic molecular

|l evel s of isonerization may be achi eved. Specifically,
t fievdsearal clayfs. Preferably, the solid acidic catalyst comprises the acid forms of an

acidic clay, or an acidic molecular sieve, or a zeolite having an average pore size of at
least 6.0 angstroms. Useful acidic clays, including, for example, montmorillonite,
laponite and saponite, may be derived from naturally-occurring or synthetic materials.
Pillared clays may also serve as alkyIﬂVation catalysts. Other molecular sieves with one-
dimentional pore systems, having average pore sizes of less than 5.5 angstroms, may also
serve as acidic catalysts. Examples include SM-3, MAPO-11, SAPO-11, 8SZ-32, ZSM-

23, MAPQO-39, SAPQ-39, ZSM-22, S8Z-20, ZSM-35, SUZ-4, NU-23, NU-86, and
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I somerization is typically characterized by the anount

of al pha olefins and the |evel of branching in a

particular olefin sanple or m xture. The anount of

al pha olefin and the |level of branching can in turn

be determ ned using various conventional nethods,

i ncludi ng, for exanple, Fourrier Transfornmed Infra Red

( FRIR)] os penthetoseopyites. Mtesd Jatalysts are described, for example, in HANDBOOK
............................... typical FTIR

S REMMOCRTRAK SIBLERAS, Rdsh@atie $2dst(kaNREY 6N Va8 &or&hind Reinhold,
al pha ol efins can be neasured by follow ng the

ahsorpanes 0fs. daRar Nb%@:Sﬁ?mkc@l A h&%% ﬁ‘{:@gﬁogﬂ?tgh by reference.

conparing it to the 910-¢m absorbance ati‘on

S S Wt l.efin vels. T l.eve [
LIRS agey AR RABRE R BeSs c KEVELRD ghLFor &bl pdEmperatores
can bhe pbtained, for . ex ,.from13 uantitative ..
e Eiagihan: 10738 b BB (R eidR Ta iy have hidh boiling
accordi ng to known protocols. [0039] The percentage of
biPaHEhTgPTesass i eferblneatied e ipyhetquid ghaset indeicdsy continuous

by foll owi ng the absorbance of a sanple at 1378 cm 4.
Thicslealbs thedatahenods, petipohagotlave errpasxtashtwidth may be heated to the
deformation vibration of nethyl groups. The absorbance

ofledredirsn®h it@ageraalid thpialphedl ©d e biHed Aal, @@ohtthuous process is
the 1378-cm 1 absorbance of a set of calibration

S AR S&Sicih ity cMQ%qunMd%tdlég%{%géi ngé’ ?J;(ér‘tgit)édypro@ess, space rates,

particular olefin mx to be _

A RERRRUE e R B h BRI BT P BB P s b beds, can rane
al_.kanes. gﬁ %gﬁpnﬁ%P raph is,*p n used to

afom gt O WES Y OrabpaHheramere A KSVed of misghtipg reactant feed per

branched al kanes, the proportion of which correlates

t ¢eightef epsglzatimer hpunhc Rhoeptalesias chasgechiato i agdctormivkich can be heated
[ 0040] To achieve the desired | evels of isomerization

i to te dasitadovdaiondtmpérmturari Rteuwlefin earpassbhhadtdd bedokeiinis exposed to
the art can also mx olefins of different but known

| geroafal%e bbdNAhex6thsrm 50iboaK AIPD) 8.abbikel 53Kiik bRsh MRESRA along the
may mx 8 portions of a 45% branched olefin mx A

COPY g 1 i ey Uy OO oot

gt}h%t) I((::gl?,r%crtélcg i Iﬁlg)gi}gg/aﬁ%qa%r}r%ciggﬁé?? Lﬁ?‘gmt) e%,t thie %esfi (i){?gb;{a%?a(ff}?bqfanched and
isomerized olefin mixture typically contains a certain olefin distribution (alpha-olefin,
beta-olefin, internal-olefin, trisubstituted olefin and vinylidene-olefin) and branching
content, which can be differentiated from the non-isomerized olefin.
[0038] Persons skilled in the art are able to choose isomerization conditions under
which particular levels of isomerization may be achieved. Specifically, the level of
isomerization is typically characterized by the amount of alpha olefins and the level of
branching in a particular olefin sample or mixture. The amount of alpha olefin and the

level of branching can in turn be determined using various conventional methods,

 including, for example, Fourrier Transformed Infra Red (FTIR) spectroscopy. Ina
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[0041] As described above, the olefins used to

al kyl ate toluene in the present invention conprise at

| east about 0.5% nore preferably, about 1% to about

50% and particularly preferably, about 1.5%to about

35% al pha olefins. Suitable olefins in this 18

regard may be about 5% to about 80% branched, nore

piherieal FAI spesivescoryonsthes, olevel (60perbimdaash efialpbmalcfins can be
particularly preferably, about 14%to about 31 %

bmzeasired by f4d g Treababrbydatdfarpastiibrahmpleet pt @smrtand comparing
i nvention may take place prior to, sinultaneously

Wit th thed¥ 1 (adrh eabsoftAfcd SQUABbatiah kapSt Gith Hnbwh%iﬂ?ﬁw@étﬁﬂevels The
preferred that the isonerization step occurs before

t 'i@ﬂ&%k&%h@ %f%ﬁyha%i’eﬂnhﬂtthé &%b?alt%ﬁl'sﬁglp el'é Thn BL Sotd5eq for

kyl ate e conprlse I SONer|

[ | ati on net hods used to
R e i b B RIE n EmpRaTE e espesiroscopy
' %8@‘% al Iatlon reaction, which takes place in the

p EHBg o lgtovn pRptacgl§en f 1 uori de catal yst, may

etently serve this purpose A hi gh tol uene-to-

_ o[ 3P%h char d&¢ neicartageel byandhing ezl b, medsumiddyt FTIB, spectroscopy
Is used in a single reactor in order to increase the

abk ydlatviing theatbeorbsncei f avemipadt i10 M8 amd . dinfedbisgah@corresponds to
rate, yielding a reaction product that conprises a

hitghextepy 6f deFbrmimioaaidaitiod of M@t‘ﬂ?} gr\e{ﬁ%é Of%e ﬁs&%ﬁnéﬁﬁlﬂq%menzed
can also be used to achieve alkylation, but nearly

a - Iyl
é’ﬁ@é?ma‘e&fﬁﬁﬂeﬁ%ﬂ@a{eéiﬁEh.‘%ln-”’ 78 si? Gt Bibabotror e B Bfuion
roc ss t I takes Iac a .

¢ eV U kP BFRGERE e iy Py e Ba gt to be tested i

Si.m Lar to the i somerl zation process di scussed above, ‘

t HBst hydrrgenstsdo FonyicHinedhe P%brﬁ'fl@\‘eé PRBIap tearalkengs end therbranched

l'iquid phase to acconmodate the liquid olefins at

t pergien ﬁ@hq@eﬁ:fwﬁ@d@@es Thiss clirophiagiaphy py hee ssedrtaylisti@guish the

activated in batch or continuous node, with the

f oabraicho® dellbeien fomahe bedcioid alkdnes, the piopdrimbSiHiel 8strelates to
aut ocl ave or glass flask, and with the latter node

thheqab@@np&hndrfh@ie%ms@hak@%l%ﬁanﬂ&esS [00451 In the
fixed bed process, the catalyst is heated to the

O L) DAL A o
the press ove

? I'ﬁlggﬁrﬁb f)cgr‘g’%g%lﬁltlecgjwéggsogglg? tsq Fux o efins 0? dz%ferent %ut known

isomerization levels. For example, the skilled pefson may mix 8 portions of a 45%-

~ branched olefin mix A comprising 15% alpha olefins, with 2 portions of a 25%-branched
olefin mix B comprising 5% alpha olefins, to achieve a mixture AB that is 41%-branched
and comprising 13% alpha-olefins.

[0041) As described above, the olefins used to alkylate toluene in the present
invention comprise at least about 0.5%, more preferably, about 1% to about 50%, and

particularly preferably, about 1.5% to about 35%, alpha olefins. Suitable olefins in this
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toluene at the reaction tenperature. After

pressurizing the systemto the desired pressure, the
tenperature is then increased to the desired reaction
tenperature. Alternatively, 19 toluene nmay be

introduced into the reactor at reaction tenperature. A
flow of the olefinis then introduced into the flow

ofregand mepbe beduyHée tolpbond 3% beancberk sndre prfaably adtound §% to about
the catalyst bed. Regardl ess of the nbode in which the
alokyd whnded repd phaitnlarly peafefabfd abotit, 1484 abo8EXFI% branched.
effluent typically contains alkyltoluene, mxed wth

gi@a?fl t ol UgRE alkI DR XEHDT thel REUBDRVERD IR %ﬁ%ﬁa@g ?Yior to,

ation, stripping evaporation under vacuu
0 il iR rt. T
o BT SRA RN R RS Aol S8 b PG Bl el e
sul fonate salts of ,the present.inventiqgn are
” BoheRiontien ol el Bl O sion e, s T lpting thyt ave used to
wherein R is a netal sulfonate group, and R2 is an
apikylatgyioBigpe coppiawviaspmerized olglingl ~ t ol uene sul fonate
salts of the present invention are oil-soluble. [00471

THYW48] sal t s Varieudaroivnedkfleton mkthyls tal heamed suiakaite alkyl toluene
acids, which can be prepared by sulfonating the al kyl

t pleu@RerspFOL eHapls -a tHpiesl dliciaidnyreadtion, hlchltaktedlphRden the presence
precursors descri bed above may be sulfonated in

OB AR B SRR Sy  c

t r ' ixed wiith a.S03/Ai.r fallin .

t e Ren PR o6 et blghy oIl o' Frast Bteippip order o
sul fonat e aHg.s of the present invention, can be, )
plEfFare eﬁé‘y PREYE V5K 12gop H‘Efg MEEiZRiQiLrafe, yiglding a reaction
art. For exanple, they may be obtained by reacting

aPleglpct thas compesas ff‘%‘hr%’e i rHenagovh tadsenee Séarious silier aistheds can
netals. An exenplary method conpri ses

also be used to achieve alkylation, but nearly always, a one-stage reactor is used as the

preferred vessel in which the reaction would take place.

{0044] The alkylation process typically takes place at a temperature ranging from
about 20°C to about 250°C. Similar to the isomerization process discussed above, the
alkylation process is preferably carried out in a liquid phase to accommodate the liquid

| olefins at these temperatures. The alkylation process may be activated in batch or -
continuous mode, with the former mode being carried out in a heated and stirred
autoclave or glass flask, and with the latter mode carried out in a fixed-bed process.
[0045] In the fixed bed process, the catalyst is heated to the desired reaction
temperature, for example, at about 100°C to about 200°C. Pressure is increased by means
of a back pressure valve so that the pressure is above the bubble point pressure of the
toluene at the reaction temperature. After pressurizing the system to the desired pressure,

the temperature is then increased to the desired reaction temperature. Alternatively,
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conmbining a reactive base of a netal, such as a

hydr oxi de, with an al kyl toluene sulfonic acid. This

is conventionally carried out in the presence of a

hydroxylic pronoter such as 20 water; alcohols such

as 2-ethyl hexanol, nethanol, or ethylene glycol; and
typically in an inert solvent, in which the resulting
sileesanay braintredupey inde th reswbrvag deaclibie temgeedtiven A flow of the olefin is
m xtures are typically heated. After the reactive
basadsnwdductinrethalfkvas ooy bifb Rdhé MliQuid ®md¥Bi@lcontact with the
sul fonates, the reaction pronoters and sol vents can be

r gaeNecheay I@gﬁtd'lelsé &t he oA th wAlchehe ﬂﬁg‘l\éﬁ&tl FQP&4n is carried out, the
met hods. [00491 The netals that formthe al kyl toluene

S 4 : [ t.].an ny
ruabR St bRall ifnlRPRbene! PYRAN AN IR BT The excess
al kyl toluene suylfaonic acids., In a particul ar

o e € B R b ABL TS S ittt aPaREof Bt vequug, or other
alkali., nmetal or an alkaline earth netal. The term

» Hiepay knoavnda thase gleiflgd n thepdrs to calcium  bari um
magnesi um and strontium The term"alkali netal”

r &f eFlye Alkyl TohienerSulfoutite®alts pot assi um rubi di um

cesiumand francium In a further enbodi ment of the

pries4s)t i nYenilkehnoluchesulRindle shiis @Nhebleabntifved@bh Bre represented
netal. In yet another specific enbodi nent of the

pﬂgﬁﬁ@?mkﬁng&&gﬁ, the metal is calcium [0050[ The

al Kyl toluene sulfonate salts of the present invention
may be either neutral egoverbased salts. Overbased
materials are characterijzed by a netal content in
excess of that which %gégglbe present according to the
stoichionetry of the imetal] cation in the sulfonate
said to be overbas U.FTQE;_E  "base nunber" or "BN'
refers to the anpunt ase equivalent to mlligrdhs
of KOH in one gram of sanple. Thus, a higher BN

r aflicecih R | iy el kdfonae goswgdued B, angh dilbd greuy datedier, the alkyl
al kalinity reserve. The BN of sanples can be

debieesd MBEny sﬁts%ﬁﬁhcﬁ%ﬁéséﬁi ifRhi\Rfse oliNGlMM N, for
exanpl e, ASTMt est . D2896 and ot her equi val ent

Pg?‘g‘ffi ures. ”F]ﬁrégg IR %&%rﬂleélfro%glﬁyggﬂ}e%ﬁg s%lgc;nrlﬁ %&I}% rwahrir%h can be

to the anobun base equ
of KOH.in o ram of, functional fluid. These ter
o PERGR HOBatrth? pkad GBishe Presrotrs- SaeaifiiR oAl toluene
"BN," respectively. The term"| ow overbased" refers

t FresuprrsHesTERdabo s may be sulfnatsdin canventional ways, such as using a
| SOs/Air Thin Film Sulfonation method. Applying that method, the alkyl toluene
precursor is mixed with a SOs/Air falling film made by CHEMITHON® or
BALLESTRA®.
[0048] The sulfonate salts of the present invention can be prepared by methods
known to those skilled in the art. For example, they may be obtained by reacting alkyl
* toluene sulfonic acids with sources of suitable metals, An exemplary method comprises
combining a reactive base of a metal, such as a hydroxide, with an alky! toluene sulfonic

acid. This is conventionally carried out in the presence of a hydroxylic promoter such as
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The term "hi gh overbased" refers to a BN or TBN of

about 60 or nore. 21 [0051] The al kyl tol uene

sul fonate salts of the present invention nay be either
neutral or overbased salts. Accordingly, they nay have

a TBN of about O to about 400. The al kyl tol uene

sul fonate salts of the present invention are

priedten; alsplols wehisa Sedhitl hexqmob idienal, TBRthyfenalgbietl; 2nd ¢ypically in an
about 400, and preferably highly overbased to have a .

TBhert sflvdetinedtictaihe wsulbbg ol falnidald 0y beligoReaf emnrlbattion
about 220 to about 380, and particularly preferably

abfituréBie 1ilg Weatd® OA HANhE XGITR @6 e 8b KL rﬂe@el,léjﬁ@%o nverted into the

sul fonate 'salt of the present 1nvention is

oﬁétg’iasﬁﬁgné%st hrlel eact %%lgygon"i‘cggllﬁ ng’ §<9Ver{t9 Q 2ﬂye rlv% 8(9 E% gpsgﬂlation and

reaction cond overpasi ing

for s generally d| scl osed |n U S.
pé@&ﬁfmﬂgnggmﬁ§§%¥6§ which is incorporated herein by
reference to the extent it does not conflict with the
dil8M%sur es ThRdHe thet Brmehe piyldphieneaifangts splegkihe present
i nvention, the overbasing may be carried out with
cantsotonimsyibdeny known metsds thatapelcapabte dfferming salts with alkyl toluene
carbon-di oxide treatnment may |lead to the formati on of
a saldbrlioaelas. In dipapeubi embefimert &l thdpReent IMRhGE, lile mEMBIs an alkali
over based salts of the present invention are forned

| Bndid1r BA ﬁﬁ(ﬁﬁﬁ@e&fh rﬂaﬁlhamﬁ'ter‘?rf‘dal t@'&&mh thi* 8% calcium,
absence of chlorine. [0053] The a ene

LS, 8ot ARG S

rovide . the desired frictional _propertiges to th
¢ o um b, ¢esiugt AR F%@%ﬁ% scfuripeterebyshiment f i present

- machi nes housing those fl uids. pically, at |east

abishtion, the petabisen alkaking egréh Iamm ntyg} rspecibnembodiment of the
salt or a mxture of such salts is used in a finished

f presentomaintibh,uhelmefal tshalgumesent i nvention. I n various

enbodi nents of the present invention, the anount of

s{dfsonat es Mhe bkl foluzhs BEltbnafeaRs b@t’ﬂ@ é)refslalhtl iflvdi@n bRy IR either
fromabout 0.15 wt. % to about 4.0 w. or from about

' ng’utrdM)r c@ér@as@@@éﬁs %&r%seg%a%naisr a‘?gbﬁag Yl rizedd V%me/ﬁaf &ntent in

about 2.5 wt.% An exenplary |n| shed ?unctl o

f ls)l{ﬂﬁgs (?1f tthJWhl %ﬁﬂiﬁegﬂ?s%ﬁtg 408& S s;“atgcs)l C E)cr)nuttrty of§he metal cation

a certaln

m xture.. The Functi on
11 the sulfonate sat tocbe over%ased. ullhe term “base number” or “BN” refers to the

amount of base equivalent to milligrams of KOH in one gram of sample. Thus, a higher
BN reflects more alkaline products and thus a greater alkalinity reserve. The BN of
samples can be determined by a variety of methods, including, for example, ASTM test
No. D2896 and other equivalent procedures. The term “total base number” or “TBN”
refers to the amount of base equivalent to milligrams of KOH in one gram of functional
| fluid. These terms are often used interchan-geably with “base number” or “BN,”
respectively. The term “low overbased” refers to a BN or TBN of about 2 to about 60.

‘The term “high overbased” refers to a BN or TBN of about 60 or more.
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22 [0054] The functional fluid of the present

i nvention conprises one or nore base oils, which are
present in nmgjor anounts (i.e., an anount greater than

about 50 wt.% . Cenerally, the base oil or the

m xture of base oils is present in an anount greater

than about 60 wt.% or greater than about 70 w.% or

gr ¢8| t haan@kﬁbl@t t@enst sublpnpasad of the [irbrent ovetiomasay be either
of the functional fluid. An exenplary functional fluid

of ntineal pr es@bised salise Mdcorligdyphdysiasy Abeut TSR offabdat 0fto about 400.
m xture of base oils. [0055] The base oils may be

derminy afkyl fobiBnlisiesrte @1k Sf the msaﬁtlh@enﬁbh areogrefé%%l é\}%hs%ased to

oils. A'base oil having a viscosity of "'east dbout
abg cfv‘ft% %TB ot é?lia]t%qoadﬂ tﬁoﬁgﬂ-{d gr@t%ba%b{ ﬁglé?/ qvgl%age\ﬁ to hiave a TBN

Sy Al Rt el S S B 0 e Ay and

be selected fromany one or conbination of Goup |
t hPetigHlatly sislergbly abautsi8fdn abad 38@f Areyemplarygtisy] t@laﬁne sulfonate

Petrol eum I nstitute Publication 1509, which is herein
in@@r@6hapﬁmmﬁwn@n@®@mdmdéyo@ub&a&N@ﬂhﬂEﬁN@ﬁhbmﬂéﬂ&
al so include various newy devel oped base stocks, for

exaogd]e, thadehbdwedndattion bomditdlsyfor @fcebdstig &r®k@Svn in the art, for
Goup I/+, Goup II/+, or Goup IlI/+, as well as

othahpRageo kAl Aikhats Ane scyat&ﬁrﬂrd ¥ 46395 bomis id n@aporated
persons in the art. General descripfions of these

n%\é‘ern gﬂ’ !ar%ggedto Qf?&f&t@rg?tcc@%s ﬁ&rbogﬁxcft r%'tﬁﬂ%&% &1 }s%gé’urgsualsnld Sthe claims

Iaces evron s pro ase o

%1% HES B PRESSHY P B 15 sthasing may RSPy Wb padqn dioxide.
[ 0056] Natural base oils may include, for

e}falﬁﬁpheveﬁﬂh?é the caghansdigride ytegiacabmay legi e thenjprmsation of a colloidal

oils suitable for use as the base oil of this

i vepatsicorpfimesilides. Typicadlyathp bgerbagdrsalts ofithe present invention are

napht henic and other oils that are ordinarily used in

| ddwinecldlh itigproddnce 6OMPMSHA] iafd Sylesdliahad il @c\WBgRtabf :ﬁll(ﬁir{e.s
may i nclude, for exanple, canola oil or soybean oi

[ Ofpsk Synt hek 'aﬁ(y@tcjlu?en@fsul@&ﬁ&esraltg bﬁfﬁg%‘réslént' 1H%nlt'1‘3ﬁ ard lﬁ{‘,ful as

exanpl e, hydrocarbon synthetic oil synt

© S%cﬁﬂt‘?ves i Wl&eﬁ' eiRds 151 gﬁlgl%ts su%glreg t%rp?(?\ﬂdg Mln tcfg31redcfrlct10nal

properties to the fluids, and to improve brake and clutch capacities in machines housing
those fluids. Typically, at least about 0.15 wt.% of a single alkyl toluene sulfonate salt
or a mixture of such salts is used in a finished functional fluid of the present invention.
In various embodiments of the present invention, the amount of sulfonates in the finished
functional fluid may range from about 0.15 wt.% to about 4.0 wt.%, or from about 0.5
wt.% to about 3.5 wt.%, or from about 1.5 wt.% to about 2.5 wt.%. An exemplary
finished functional fluid of the present invention comprises about 1.8 wt.% of a certain
alkyl toluene sulfonate salt mixture. |

The Functional Fluids
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i nclude, for exanple, oils prepared fromthe

pol yneri zati on of ethylene, higher olefins, exanples

of which include pol yal phaol efin or PAO or from

hydr ocar bon synthesis procedures using carbon

nonoxi de and hydrogen gases such as in a

Fi sher-Tropsch process. Useful synthetic hydrocarbon

oi 14054hc| udelhe fgostipnpbilyidef eqiresshipinserslopfoomprisdsami ngmore base
the proper viscosity, Especially useful are the

hy @rlpgenicl ad présgoi id nodjdrgomeing (@F., alCbmbontGlehialdphabout 50 wt.%).
ol efins such as 1l-decene triner. Likew se, alkyl

betzanallyahe PARREINor iNd ®HAFeloY baRUSR iRSretind RARCHhount greater than
benzene, can be used. Useful synthetic esters incl u%

eshbdiit 60%¥t. Y0 qKH] dhb%gf"% %‘Va%g ﬁr%? e}{ﬁﬁfl 58%%:89 gY‘Q/_‘” based on

aC|ds as well “as nnno roxy al

;ter yﬁ%w tﬁg { gpglzt:%n emmlgary S{JWPH@){WM of the present
adl ate dllaur eb ate, and _the |jke. Conplex
esfiBEation %%I?f&a %'ﬁg Wit O e migRreashase ailsd
di car boxylic _acids and nono- and di hydroxy al kanol s
calf03650 be Thedass oilsi reaidise defrivieil fieorraimingirdl ©idey syhthetic oils or vegetable
synthetic oils are |ikew se potentially useful. [0058]

Anogx efitblaser il havigg 4 oRedsith lofhdesd abfie 213 ER anibout¥@ tand pour
enpl oys a m xture of two Goup | base oils, EXXON

MOBbik( sit)or ABok SHIREIMCL pidbérat¢l aE3P YN w MERI: bé@ )is @Bble. The base
CORETM 600N. 100591 A’functional fluid of the presen

' nHi?ﬁtnbf BT: E&%eta'o Qthﬂét{it&r(ﬁ WAL r}éééq %ultgesc as §%01 ls %be selected

nor e uene sul fonate sa tsS as
ast bout % of . one

Rﬁf@ gt FabineEh osire  Bpees i Yhissaled i atined in

functl on fluid of the present _invention. Preferably

t heMesifrERetroleys ﬁnsafut%\l’kl?}rcatl%m L2 whigh is bﬁrétnem@;a'p@rgtedrby

the functional fluid ranges fromabout 0.15 w.%to
abistareape Suttabls baseils muyefisr iablude Faromsabwlyt d¥eBped bake stocks, for
to about 3.5 wt.% and particularly preferably from

abowinple, Shost 194t b iafvombllP réfervdd (0/20 Gréup BXeGRNp MY+, or Group III/+,
functional fluid of the present invention conprises

abgubellafothér DaOtodl tRdiayd cdr@nH? %@ecﬁw JONA Rr28Y In the art. General

m xture. [0060] Besides the al kyl tol'uene sul fonate

' Sa&etsér o@p rnlk Iég tffgtg g gg@%ﬁ éllsb%g% sthB& cah %ngé%%qgk’alflélﬁ%l éﬁlaces, for

escriped el ow

adgc'atga'ge chgvgﬂ%gnp@ %) gé gfnded i n any order
(www.chevron.com/products/prodserv/BaseQils/gfd_faq.shtml).
[0056] Natural base oils may include, for example, mineral oils and vegetable
oils. Mineral oils suitable for use as the base oil of this invention include, for example,
paraffinic, naphthenic and other oils that are ordinarily used in lubricating oil
compositions. Suitable vegetable oils may include, for example, canola oil or soybean
oil. |
[0057] Synthetic oils of proper viscosity include, for example, hydrocarbon

synthetic oils, synthetic esters, and mixtures thereof. Hydrocarbon synthetic oils may
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conmponents. The follow ng additive conponents are

provi ded as exanples of conponents that may be

favorably enpl oyed, without limting the scope of the
present invention. (0061] Various dispersants may be
added to the functional fluids of the present

i nyentjopn. D spersants, and tygically,those of the

as H}Cg@ {g’ﬁﬁft‘a&mlﬁr% Prifagestromdhe polymarizajion g€ stylene, higher olefins,
| ubricants and functional fluids to maintain in
sugpeRdeor winslingbide polstalphiaale§n or 844, i frgmflrydmocarbon synthesis
oxi dation during use, thus preventing sl udge

f | poceduats wingaoabonpmend:dd aid I9@irogh pdaReEEH 4sAA aQlisher-Tropsch
nmetal parts. An ashlers dispersant generally conprises

aNpro@kds: SREMPEMIRAIHYBFdarbd 19 %ﬁ;ﬁ@ﬁ'ﬁc{ﬁﬁﬂf@ﬁﬂ@rs RRYIAG olefins

functional groups that are capable of associating

W ARk i f . :
it B REI PR s S PRI YRR RSl MR Sigomers of
al gohoks m o, ester po|ar Leti.es attached t

E hEORE G P TS o ROl EFoahe i Laseiss ofrh Bl prover

di spersants of th esent invention may be chosen

fr ‘Ggﬁosﬁ&rsu@( %ﬂg&ecgf[ benzgng, sapbe Byeds ’USé@l{ gyrghetic esters include esters
am no-esters, amdes, imdes, and oxazolines of

| otigmetnsarborylir addy dndrpodyragtoixylic eddsemeelas mono-hydroxy alkanols

di carboxylic acids or their anhydrides,

t hirolgeol judx y T ptieal dearmhples heeliddtecyicdghaed) @érﬁaer%thritol tetracaproate, di-2-
hydrocarbons, |ong-chain aliphatic hydrocarbons having

- a apyen] B8ipale! ALReHsCHab A€ tdnY thd FEY e@&hﬁ)l@? BstdRMMU LRI from

condensati on products forned by condensing a

Lgﬁ%gﬁ@i)ﬂnoﬁ&%%ﬁidﬁéﬁtr@&yﬁg gtglg% %r\é\cﬁ %Eng-oﬁﬁélg}i%gg%gﬁﬁ%g%s can also be

yl'ene pol yam ne. sul't

di sper sant,s include "carbaoxylic dispersants,”

whFER, BFRds abimines] oS ot pheRs Sls s diksvise PAEPHALY Wyl
agﬁntg (acids, anhydrides, esters, etc.) conprising at

| 8888134 andngremelapfupchpnal dauit ofhe presdns inventions emplols 2 mixture
ni trogen-contai ni ng conpounds (such as am nes),

ordfawp ErhyriF basy loils O EONIBT GBI AR QIORFTH 1SN and EXXON
‘conpounds i ncluding nonohydric and pol yhydric

al MOBIL®, APE @DRESY k00Monmpounds i ncl udi ng phenol s and

nepht hol s), and/or basic inorganic materials.

Syges9)i m deadisRRMEPIMIE KR e RREEIVERIR coaRifa RRUYA-hfodifying
di spersants, which may be produced by reacting

R L N AR e
least about 0.15 wt.% of one or more alky! toluene sulfonate salts are included in a
functional fluid of the present inveﬂtion. Preferably, the concentration of alkyl toluene
sulfonate salts in the functional fluid ranges from about 0.15 wt.% to about 4.0 wt.%,
more preferably from about 0.5 wt.% to about 3.5 wt.%, and particularly preferably from
about 1.5 wt.% to about 2.5 wt.%. An exemplary functional fluid of the present
invention comprises about 1.8 wt.% of an ;atlkyl toluene sulfonate salt mixture.

[0060] Besides the alkyl toluene sulfonate saits of the present invention, the

functional fluid may comprise other additives as described below. These additional
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at | east one hydrogen atom attached to a nitrogen

atom or with a mxture of the hydroxyl conpounds and
am nes. Exanpl es of suitable ashless dispersants al so

i nclude, for exanple, am ne dispersants, which are
reaction products of relatively high nolecular weight
aliphatic halid and am nes, preferably pol yal kyl ene
poFERPIFES, CaE)bﬁE%lné%d i Hwrusdér amedvan be blendebas jopdddnations of
exanple, in U S Patent Nos. 3,275,554, 3,438,757,

3, 49npgBsts. Jhsdsli@eing additive hempoteats dax propides askxamples of
sui tabl e dispersants also include, for exanple,

" Meompatenditbgiensetnt Sy Grablyi codplayedl, WitBokt@asiing thd¥cBpuiStfe present
of al kyl phenols in which the alkyl group contains at

| easkntdh. carbon atons with al dehydes (especially

f or mal dehyde) and am nes (especially pol yal kyl ene

0 j nes) . -l V; een descri.hed,
P ol WBEL or ¢ e SishLrRRRL AAT RS aBASy BREETSST hGT ppue presen
o B BRI, B PRyt sl metalfree) kinds re typically
di spersants, which can be obtained by reacting -
C apsgg)yg, ‘%b&‘,caf&i‘r?‘?fgf%?“%ﬁ s toimapdais amsuspengierhinsoluble materials
reagents such as di nmercapt ot hi azol es, urea, thiourea,
c aiepdAng from axidmionaludep pse shus fretcotiag sludge Aoooplation and
aci ds, hydrocarbon-substituted succinic anhydrides,
ni precipiatemont dewsitioh oh emetg PAROUAL SislABS dié’t%rsia'hk%nerally comprises an
Post-treated di spersants have been described, for

exgpdigble pBlythedic HakRAMboNDS i
3566, T3P A he | P NP AR Rincof g that pr capable

: 4.ncl. rig. dispersants, such.as those
e S OO GRS A0 e RS RS
3,,329, 65 3 44%@5 , , 730, and the |like. The

, 0, 3,66 e .
o KO issarh Anglpding amries, aléahals amides, qrigstespelapmojaiisg attached to
do . not conflict with the disclosures and clains
hePePAlymsF Bagkhertspir BEdging groupsi Fhesshiase Hisperyants of the present
reference. [0062] Metal -containing detergents may be
addention mayebefalasani fipora) fof Exdnigle afil-tdigble pales estérs, amino-esters,
i nvention. Such detergents may include, for exanple,

s uinfides, reideqand oRadolided dfldng-ahkil hy@ocableSYbstiRRENRLAS and
sul fonates derived fromsynthetic or natural

f epelsh RGKS acia§opﬁ%9%ﬁbﬂmﬁ'¥c§§;th§) %8&;}19&:% iv&n%? 3k A Thain
e SAITS Of Milti-

sul furized or unsul furlze ta

R I T T

grﬁell%tg gziru{dzﬁgm?ll:lil( Xénc%ﬁsa?foh %rr]gguctnsaorhrrtng]del?ya(t;oensdbnsrirﬁgt 3 Ilong-chain
substituted phenol with formaldehyde and.polyalkylene polyamine. Examples of
suitable ashless dispersants may include “carboxylic dispersants,” which are reaction
products of carboxylic acylating agents (acids, anhydrides, esters, etc.) comprising at
least 34 and preferably at least 54 carbon atoms with nitrogen-containing compounds
(such as amines), organic hydroxyl comp(;unds (such as aliphatic compounds including

monohydric and polyhydric alcohols, or aromatic compounds including phenols and

nephthols), and/or basic inorganic materials. Succinimide dispersants are a species of
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al kanoi ¢ acids, netal salts of an al kyl or al kenyl

mul tiacid, and chem cal or physical m xtures thereof.

Such netal -contai ni ng detergents nmay be overbased or
neutral. Overbased netal -containing detergents nmay be

hi gh- over based or | ow overbased. 100631 Anti oxi dants

are optionally added to the functional fluids to

r eehibexylik dispesanienebich inayibegreducod by r¢atidg hedrocarhylesubstituted
service. Such deterioration my otherwise lead to
depesinicacyiating agge veittdorgaiio h$drok i KendRRbHS o WithRidhes comprising
surfaces. The oxidation deterioration may al so | ead

t OatahsHBRCIGRIS A Lorh REEARE §o b Ridesh AInd Yor it zﬂﬁixture of the hydroxyl
fluids, inpairing the performance of t'he machi nes

th f uncs] ! and/ or,. damagi .the
TS E il Rk AT ot ol AL SRR 9 sk, or
antioxidants are known.in the art, including, for

AL e GRS el Aor Ty Shbraivto T I el molecular
such as 4,4' - nethylene-bis(2,6-di-tert-butyl phenol),

4, weight aliphatiy bplideg pad wpings.ptieiaesbly, palyaikylpispalyamines. Examples
net hyl - 6-tert - butyl phenol),

2, therepihavg Ibeeredésicrided, et dxpinpbs, irettS. Pateynt Noersol)5,554, 3,438,757,
but yl dene- bi s(3-net hyl-6-tert-butyl phenol),

4, A4 54,550 8 5§ |80d earet-the Hke, Bxahple Lot suithble i HBRABGAL hiso include, for
2, 2' - net hyl ene- bi s(4- net hyl - 6- nonyl phenol ), _

2, ZampR0 BlfaihicH ARGeRhSE 4 vt ‘ -
2,2‘-ﬁethylene-EF??ﬁ?ﬂ%tﬁ@??%?gﬁgﬁﬁhggﬁﬂgk%$%ﬁ3ﬁMky“ﬂwnom'n

2, B0 | - 4. .et I . .
Z%lgﬂ; ﬁltgt%?]l&l'l l_%grgl%f)ecrotzx]if nﬁste{;?{é_ag@ %\ri?on atoms with aldehydes (especially

B B
bi s(3,5-dj-tert-butyl-4-hydroxybenzyl). Antioxidants

ey VaPess dsectded; s cyapplenipl Ui RatentyNies, 33086 O3] hEsaeRs, 3,591,598,
for exanple, alkylated di phenyl am ne,

pRetBPLS68; arabthe hijk.a Firitable ashikss dispersants may even include post-treated

al kyl at ed- a- napht h-ylam ne. O her types of oxidation

i miupbishote Switiely chmbé Ust@ined Y r&\é_ﬁﬂ% t&boRIc@hmine or Mannich dispersants
di t hi ocarbamate (e.g., zinc dithiocarbanate),

B e O A TR e s

a i neku in.the . functional fl uid -~ .
o I i okl P B AR At g il cporices,
the fluids are blended for use in heavy-duty machines
S eSS g E S RestiRen diRRR PP acen derpslbed, or
~agents reduce wear of nnving netallic parts. Exanples
ofXy1R!p, iadé At Bateridiemd 8.320/068 phdt %350, 3 M6b 7361 asl the like, Suitable
esters, sulfur-containing conpounds, nolybdenum
c eshi¢seépersants may also include polymeric dispersants, such as those described in,
for example, U.S. Patent Nos. 3,329,658, 3,449,250, 3,666,730, and the like. The
disclosures of the herein patents, to the extent they do not conflict with the disclosures
and claims herein, are incorporated in their entirely by reference.
[0062] Metal-containing detergents may be added to the functional fluids of the

present invention. Such detergents may include, for example, sulfurized or unsulfurized

alkyl or alkenyl phenates, sulfonates derived from synthetic or natural feedstocks,
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zi nc di al kyl di t hi ophosphate (primary al kyl -, secondary

al kyl -, and aryl-types), sulfurized oils, sulfurized

i sobutyl ene, . sul furi zed pol ybut ene, nethyl
trichlorostearate, chlorinated naphthalene,

fl uoro- alkylpolysiloxane and | ead napht henat e. [00651

One or re rus&‘ bitors al so be added to

F el aTrars. el iptes g@teég%@gw@w | Fyried el of muld-
two broad categories: nonionic pol yoxyethylene surface
achydyexyageyitos allegnsl aspmatic eonpumdasliksiioniatkeig hydroxy aromatic
pol yoxyet hyl ene surface active agents include, for

exautfohetes, polfywzedet luphdheizkdualkyl oedibary] npsiyasyest hytbadts of
hi gher al cohol ether, polyoxyethylene nonyl phenyl

et dlRdnoidalide) x)sedl @Mkmﬁnfaﬂiﬂ bor RiReMM Im@tARE, and chemical or physical
pol yoxyet hyl ene octyl stearyl ether, polyoxyethylene

ol I%th%é {h%feof pghého?ﬁ&%f rltﬁﬁﬁlg c&%rgérﬁ%nﬁggg Q9L BNAE neutral.

and pol yet hyl ene gl ycol nono
d I f
o Qb B RE PRy M ek or%rgwg;@ﬂr?%w-mbmd
. fatt d | t
LB "SRR S ST AT Tl s

ester of F yhydric al cohol, and phosphoric ester.

- [ cosBney ol ingnergtoily i detemeratedn iserviogd Sudle defes priatien sayrotherwise lead
functional fluids, especially when such fluids are

udedepasite 0f sludgmamlt wrnbletike detirdroncaafabsirfhatd. Orhd dkidation
prevalent or inevitable. Typical demulsifiers

| dekiideationQhaeNaTRLE to ANEhad téHl@ [hcpéa@eg HCYis@ksity in Ehe fluids,
alkylphenol and et hyl ene oxi pol yoxyet hyl ene al kyl

gﬁﬁm ek ﬁ&p{'ﬁ#ﬁ}f@é Swihe Hﬁc}éllﬁg El'a{ Rlis& %e%n?tio%gﬁﬁ%xldl Shd/or

t|o to t i ction-nodifyi ng anount o

to salts, ,the functio fIU|d of t
prdéiseﬁ{ngstH TRy maPnb 3os b Pt sy ot shsdgown in the
28 oth frlctlon difiers. These other frjiction '
ok fﬁCE’rC‘é“EhﬁV ea*émggo shenolrtredpiierodie) owdatinn ihibitars, guch as 4,4-

al cohal s, 2-diols, borated 1,2-diols, fatty acids,
arﬁl@tb}éenﬂNM -disteat-buipliphiens]), Bok-ais6l6 ebtat-butyiphdnal),Het -bis2-
esters. [0068] As it is known in the art, nany
adokthylveeertalneyiphéial ), Q;ﬁ(ﬁ—tﬂe@l}&éne-lﬁQ(ﬂqﬁathﬁpﬁ-eert-bﬁtylpheno1), 4.4'-
“particular conpound may be included in the lubricating

f Ioutydddne- 8@ Mh &l Ry106- %@@E]ﬁ?ﬂﬂbénb 4, 84GbArbNideRe B WeRier(-

properties. Suitable multifunc ional additives

| RG ;H‘Fr%no1),02,2@1%8@tﬂ?leﬁe-bzs(4-methy1~6-nonylphenoi), 2,2'-isobutylidene-bis(4,6-
dimethylphenol), 2,2'-methylene-bis(4-methyl-6-cyclohexylphenol), 2,6-di-tert-butyl-4-
ethylphenol, 2,4-dimethyl-6-tert-butyl-phenol, 4.4'-thiobis(2-methyl-6-tert-butylphenol),
2,2'-thiobis(4-methyl-6-tert-butylphenol), and bis(3,5-di-tert-butyl-4-hydroxybenzyl).
Antioxidants may also be of the diphenylamine-type, which include, for example,
alkylated d'iphenylamine, phenyl-a-naphthylamine, and alkylated-o-naphth-ylamine.

Other types of oxidation inhibitors may include, for example, metal dithiocarbamate

(e.g., zinc dithiocarbamate), methylene bis-(dibutyldithiocarbamate), and the like.
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sul furized oxynol ybdenum di t hi ocar bamate, sulfurized

oxynol ybdenum or gano phosphor odi t hi oate, oxynol ybdenum
nonogl yceri de, oxynol ybdenum di et hyl at e ami de,

am ne- nol ybdenum conpl ex conpound, and

sul fur-cont ai ni ng nol ybdenum conpl ex conpound. [0069]

A {Hg tional,  fluid of the present invention may )
optP8Hal 1y ORe 106 oo AI-giear/sxitega Rressyis agpnts wepsibe included in the
i nprovers. They include, for exanple,

polupstiariah Brid capwosijipes ofbe presens inentiyh.espeopel bpyhentbe fluids are
copol yners, styrene-isoprene copol yners, hydrogenated

st Ylemled-fosagerie heavyopoy yreliacs uoh yk Seblkyti@be Asaliigr name implies,
di spersant-type viscosity index inprovers. [0070] For

C ethtRi AP Péduca tie@Neh m@vihg et NBdrist IRYathp®fs JfRRBch agents include
present invention nmay also include one or nore pour

L I 5L Mo 2 PO o,

b A
T L O o —

functional fluid conpositions of the present invention

arfaphidplene. dtuseo-plkylehisilpxanet drsldsad mipbtifeonteul ation is

typically carried out at the additive manufacturing

pl[@GS]or bl &ndonmofeamit inhipitotsuhayt dlso boagueditd klenBnednal fluid.

al so be formul ated by hand. 29 [0073] Oten all the

- addietd ¥@sits topiesIp} fallQhtotthe bYd)&%lQS&?égEMeé:%ﬁ%,nid%l?d’)@'éﬁlylene surface
and pour point depressants, are blended into a

c %ﬁ@é"%ﬁeﬁkfe %J&Lotﬁgxdéotlﬂ;jp\éﬁmﬁ’s@ %&Egni% B@fyoki%ﬁ*‘l?ﬁ? %gfa'%ggétive agents

bl ended’ 1 n ase stock to ma i nis

- of,_sueh.caoncentrates i onvent | onal nd [.1 known.
TR G PePles Py Bor B leiedriy! £5C% snbiareiyjgne higher atcohol
a%@;tiv?s i n_proper amounts so as to _provide the

- dESIT- R XBuERNtcra rped pheny sther.inedroxyethilena oriyhphgnehether,

the concentrate is conbined with a predeterm ned

apolioxyehyloas ectpl diearyl@thens padeox@othytene vildyil ethef, @0 Baikyethylene

There may be occasionally a need to use the friction

nedibitpl mgnegenits, adgpolyethylene glycol monooleate. Other rust-inhibiting
'Compounds include, for example, 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.
[0066] It is not uncommon to include demulsifiers in functional fluids, especially
when such fluids are used in environments where water contamination is prevalent or
inevitable. Typical demulsifiers include, for example, the addition product of
alkylphenol and ethylene oxide, polyoxyethylene alkyl ether, and polyoxyethylene
sorbitan ester.

[0067) In addition to the friction-modifying amount of alky! toluene sulfonate

salts, the functional fluids of the present invention may optionally comprises one or more
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functional fluids of the present. invention in the
presence of certain anmounts of chloride ions. For
exanpl e, the process to manufacture al kyl toluene

sul fonate salts may itself introduce chloride ions

into the environment wherein a friction nodifying

ageﬂf f the p[ese?t invention is used because one or
mo PECE HISHP dRediiisst- ol Besh g then Fissondrodifisrs ey bedgkeated drom, for
nodi fy viscosity during that process. Having a cl ass

of exanple, faty alselilyilkdioksg beratedt Ihatliods fattyeacidse dmines,tfhggy acid
presence of chloride ions is therefore desirable as
sueimidet rhcratedestersdintiyitlng cagent s can be used wit hout
necessarily renoving the chloride ions. [0075] The

fr {668 pN- MOy isNGoGARR Bleldr€ %13?& d qgved éﬁ?’ lmtﬂf?fuﬂ@tﬂﬁlal.t For example

sul fonate salts and functional fluids of the presen

in i t: i 3 : i mini d,n the.. .. :
o AR LA SYRRAONAL B BB, i dispersncy
addi t.j.ves and the base qils,in these . functional, fluids

ar ga4141%“e i @Wé%frpda??rﬁ?sec’i}ﬁ“@h‘%@“ﬁiﬂé@% adifV gy 3{.“ example,

Typi.cally, the frictign-nodifying capacities of the
al %)ﬁ'”lzs pefRely W&ﬁ@l%ﬁa@% gulfugived iogpmp Lybrenvas ogpano
the present invention are not substantially
di Phaspkeredithipate lnsymobddanan ofonuglyterideh oxymdi@bedamnm diethylate amide,
preferably up to about 20 ppm and particularly
pr &himeabblybdgauinacoatpdext cdntpoppd) D sulfbi-edrtdingidybddhudcomplex
exenpl ary enbodi nent, the presence of about 50 ppm of
chigipi@d. does not substantially dimnish the
friction-nmodifying capacity of a certain functiona
f | idofoipr epar, - ® i fications th
o S LSRR U S REE R Py Wuce one or
i nyenti.on,. the term"not, substantially dim nish"
r SRRy P, EPRKeTt TROE meigp.doF rmBisqPoLagthasapte-type
or(ﬁO@bof riction-nodi fying capacity. Accordingly,
c PDYTERS: SthyRRe-BioRylsRs eProby s, sbupRe-tsapicas Fgpalymen; drogenated
the friction-nodifying capacity of a certain alkyl
t oftyreneisspiche penodyrers .t pohyisabutdersr, and dispasarsigde fibaosiy index
when its friction-nodifying capacity in the presence
ofimplabward.de i s at | east about 70% about 80% about
90% or about 95% of its friction-nodifying capacity
| 00T absengecethinCdphREdtR8s, o HRARInal bR Jr ﬁ?’ﬁ]‘%ﬁeﬁ’lf‘ indkhtion may

f t he 'ow ng

be further understood by reference to

EXAIPLERde YU &Mﬁ%ﬁﬁ%goihtode%?esga%@sf iixgc%cﬁgg,%r !:)éarnql)tleaztpio)/y?nethyl

2

C
of 1't's scope.

methacrylate.

[06071] Moreover, a functional fluid of the present invention may comprise one or

more foam inhibitors. Suitable foam inhibitors include, for example, alkyl methacrylate
| polymers, dimethy] silicone polymers, and like molecules.
[0072} T"he functional fluid compositions of the present invention are formulated by
known methods. The formulation is typica.lly carried out at the additive manufacturing

plant or blending facility, but the compositions can also be formulated by hand.
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[0077] The follow ng exanples are provided to

illustrate the present invention wthout limting it.

Wil e the present invention has been described with

reference to specific enbodinents, this application

is intended to enconpass those various changes and
substitutions that may be nade by those skilled in the
arlfO07d1t hoften éiééhetﬁdﬁ@lvﬁ% GHvaph or téfpwsq'tttsitarhwesdmpmvolfs and pour point
t he appended clains. Exanple 1: Inproving Static

Brdepicaseats, &ieibdnided indah vesefiBhd 8f addtiveopiwkiderth&hesibsequently
functional fluid sanples were prepared. Their

f roigide® to GBI stock NG mRRP BRishdEBuIME N BsdBRSHI 86hckfres is conventional
static breakaway friction bench test designed to

SiafH @l 18nb g, Q‘BQ gbﬁdeﬁf?eﬁeyﬁg %rnﬁ’t‘@él&i"t aQP‘T‘l@atm ﬁ{e a\qﬁlttives in proper

brakes or wet clutches may operate. he dev

arr ed o t CO
algf ol FERRUELB GG S ER-3r Bl e e
Functi onal, FlI éi les t to, 10 and Conparative
FGARIBASITS RTBFRedaIthA PReigFRinied amountsel 196 oS- Tabl e 3.
The device further conprised friction pads, which
webhldrideoompatibility h t he brake disc, and a shaft that
rotated the brake disc. During each test, a certain
| efdl74pf pr dhswrmeayisesocampbriabig aoiRed h:eusferth@frlcﬁﬁn pedfying agents and
and 31 an electric notor drove the shaft to rotate

whiunetiddae f1bida ke t1dipseseMBavdh@ba it thel p?éeﬁ’cre' & cBRhin amounts of chloride
p03|t|on At a particular pressure level, a reading of

R g%mltﬂ%]lre &gﬁﬁe’ 18 prQSHG nrxa?%? ?ﬂe amg R)llﬂsng agl? %%Cs%ﬂg Jray itself

arts to recor
Lrglgrgg ce C?l Qrid qgr}%ﬁntg\y;éelr %gér\‘ﬁégmfvg]{géﬁ%?ar uﬁjitl?r?%loggymg agent of the
maxi mum t or que rea yi el ding _a 10-round average

nel%F?Fﬁ?Hﬂt"B?t&ﬂPels um ﬁaqﬁmne phBAreiariiscopipining cprapeynds may be
cﬁéessure to arrive at a static breakaway friction
d tq modidy visersitkdyang thet @ontssoHagmgpl dass ofrfidtvednahfying
al kyl benzene sulfonate instead of an al kyl toluene

Sulgkotsaha can k¢ used infhetphesepteasfehloride @itk (Herefbik d@Birable as such
anount that provided the same concentration of Cat'

asfricion H@dﬁ%ﬁ%ﬁg&ﬂ@éanméﬂsgd WAHPhER cA05HICBRA v\%'tﬁé%hlonde ions.

Fluid Sanmpl e The increase in static breaka

f r[hg'}% jon Valfﬂgﬁl W?fé sléo%f%ﬁ{g{;@apfcqn%y(%f ﬂ?%ug}(mgﬁilte gsulgnate salts and

statl br eakaway ues o

LS T B &nﬁ%ﬁe% the prosence
of chloride ions. Accordingly, other additives and the base oils in these functional fluids
are likewise compatible with the presence of chloride. Typically, the friction-modifying
'capacities of the alkyl toluene sulfonate salts and functional fluids of the present

. ‘invention are not substantially diminished in the presence of up to about 10 ppm,
preferably up to about 20 ppm, and particularly preferably up to about 50 ppm of
chloride ions. In an exemplary embodiment, the presence of about 50 ppm of chloride
does not substantially diminish the friction-modifying capacity of a certain functional

fluid prepared according to the specifications of the present invention. For purposes of
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Functional Fluid Sanples 1 to 10 and Conparative Fluid

Sanple A exhibited significant increase in static

breakaway friction values. [0080] O efins of various

branchi ng/i sonmeri zation levels (Aefins Ito VIII in

Table 1) were mxed to prepare the al kylation agents

(the "olefin mxes" in Table 2). These olefin m xes

vetle prawRt wsediongthy tepdinet sutistantialil dieviish’(zafss totaoredudiion of not

Table 2). To prepare the Conparative Package A,

nomars tae 5bg d@%ORe%l o 3861 frictioh!ngodijyinsespaisd Adordingly, chloride

al kyl ate toluene, yielding AT(conp) (Table 2). To

Pr apRat: daltProNeg Albs\aiSIBNifPhish BREK SN mbiByif@ 0% acity of a certain

non-i sonerized A efin(conp) (Table 1), was uSed to

al Kﬂ'{:y%ﬁlen@ SOFEAR saf Gk QLG f@%ét)cin(airﬁglld%}?e%'its-m?&
onat ed by |

al kyl'ated precursors were su conven oﬁ%‘lodifying
the .SQ3/LAi r Thi i I b
ror i B8P RS Re AR il Rt b Clort B GE Bout 0%, o

were t i pt roduced to additive packages at )
coﬁ%‘ﬁ??g’t Pglﬁ%f%ﬁﬂalrﬂwétfmgﬁﬁmta@? %abgen@ﬁ el dlpride.

amount of Cat' to the fluids. Qther conponents of the

adf0pl e padikitgesendioe vall bo flniter eoddrsiodhby wf@en®@2o the following

[0081] Al sulfonation products, including the ones

c oeanirsés) grhidhenrdAB§t-t) baoehstdee:d ATGieARY: of WeERPBI ghl y
overbased to give a TBN of about 320. Table 1: The
Oefins Aefin # Carbon Nunmbers Branching Level s Al
ha-d efin Concentrations Oefin | 20-24 20.4 % 12.1 %
Aefin 11 20-26 54.8 % 1.6 % Odefin Il 20-24 25.0 %
1.1 % Adefin IV 20-26 23.4 % 31.9 % defin V 20-24

21.2 % 5.6 defin VI 20-24_.17.5 % 12.0 % defin VI

20-26 20.7 % 11.7 % defi M%—ZG 0

l\bﬁby’?]oner'ljhé%gllow?ng L)i(a%pclgsn;g% przocx)f-idzt;c‘ri t(()) ilmg;&tiesti?engrre;ezn? ?nvention
‘without limiting it. While the present invention has been described with reference to
specific embodiments, this application is intended to encompass those various changes
and substitutions that may be made by those skilled in the art without departing from the
spirit and scope of the appended claims.

Example 1: Improving Static Breakaway Friction Values

[0078] Various finished functional fluid samples were prepared. Their friction-
modifying capacities were measured in a étatic breakaway friction bench test designed to
simulate the conditions under which a set of wet brakes or wet clutches may operate.
The device in which the tests were carried out comprised a brake disc, which was
lubricated in an open oil sump with Functional Fluid Samples 1 to 10 and Comparative
Functional Fluid A, which are listed belov;f in Table 3. The device further comprised

friction pads, which were in contact with the brake disc, and a shaft that rotated the brake

disc, During each test, a certain level of pressure was applied on the friction pads, and
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Tabl e 2: The Al kyl ation Agents & Friction Mdifying
Agents Packages Additive Sulfonate AT # Aefin m zes
Branch Optional Conponents Package (wt.% (% 1 1.8 1
80% A efin 1 27.3 Exanpl es** of optional 20% defin
11 conponents that can be 2 1.8 Il 80% definl 21.0

favorably enployed in the 20% defin |V packages

o PRCRBRARTRT S Bie el o st pogiphecires ot wislgd it orginal
nore of: 20% A efin ™ 4 1.8 1V 80%0definIll 24.7 a)
anPPBRPHaft & parigukugpressinre Ievell) reading ofiemkinext resisting torque reached
pressure 5 1.8 V 100% defin V 21.2 agents; 6 1.8 VI
80%ihired .2 h sagohds diter theokdhfi sgents rot ¥mSkaebidad VICkh ofhese 0.25-
rust inhibitors; 7 1.8 VII 100% A efin VI 17.5 e)

nosecahd y¥clésohere el lobionaheh pBsshrSleVd! |Ar9£9/%9age s Talcdh from the 10
15.8 friction nodifiers; 10% defin VIII )

e A e
S AT 0 RO LT L BT o e
f,i%{b%)% 02} \ (]\g en§e8%on|:t)%g E@m@ﬂé%é@%ﬁg %tki)ﬁ\é;n%éqgg::ﬁpifonate instead
benzene sul fonate in the Negative Control package
(i 9%an alkyldolyenasulignay misreel thepievet éntentiembmiad arburCaliat provided
to the package as did the al kyl toluene sulfonates in
t hide stthe copapkatyaf (58" 3s ih 18 Minc¥Pnal Fluid Samples and Comparative
Fluid Sample A. The increase in static breakaway friction values were determined by
subtracting the static breakaway friction values of the Negative Control Sample [Y] from
the values of the Functional Fluid Samples and Comparative Fluid Sample A [X].
- Functional Fluid Samples 1 to 10 and Comparative Fluid Sample A exhibited significant
- Increase in static breakaway friction values.
[0080) Olefins of various branching/isomerization levels (Olefins I to VIII in Table
1) were mixed to prepare the alkylation agents (the “olefin mixes” in Table 2). These
~olefin mixes were then used to prepare alkyl toluenes (ATs [ to X in Table 2). To
prepare the Colmparative Package A, non-isomerized Olefin(comp) (Table 1) was used to
alkylate toluene, yielding AT(comp) (Table 2). To prepare the Negative Control
package, the same, non-isomerized Olefin(comp) (Table 1), was used to alkylate
benzene, yielding AB(-) (Table 2). These alkylated precursors were sulfonated by
conventional methods such as the SO3/Air Thin Film Sulfonation method described
herein. The sulfonation products were then introduced to additive packages at

concentrations that would provide about the same amount of Ca®* to the fluids. Other

components of the additive packages are also listed in Table 2.
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** The optional conponents listed in this colum are
nerely exanples of the type of conponents that can be
enmpl oyed for purpose of the present invention. They
are listed herein to illustrate the clainmed invention
without imting it. [0082] The Additive Packages of

Ta we further blended with certain, mxtur

of TBIE oPAA shiffnalSh pihgBES Pelise OESEOPEFEE Mt Brrband the
orﬁ_\r?re pour paint depressants. The finished

f uACPORRY Wereniglly onerbesrsl tp ebisrpbbk of ebatd20i st ed i n

Table 3. 33 Table 3: Conponents of the Finished
Fud@bleota| F'hd Qiefinfuncti onal Flui d Additive Package

Ot her Conponents # (6.85 w.% 1-10 1-10 Viscosity

| n@&kin Fnpr oy Esrbdn Nombe£6  |[Qoafichink Wevelsi 01 allphe@ifin ddaéektrations
A| P&tir! Poi ni 2®4pr essant 0. 2@G wk. % Fl uild2.A EXXON
leficd AP/ E20c%9r e TM 150N |54.870% Wt . % EXXONs MBI LO AP/ E
CoPETIBEOON 22450 wt . % [|00&3) %St at i c br éakdnay
f PR Bh val W% were det erfFi4ned. Fach $ahbl & or
colBSap Xt | vel LMpl e (valued 3R )%vwas meagudbd % n
P& ﬁ? X Wi 49-24 pegat-i-ve C]:z_r%t r | sanpl ¢ 129y3t ue YD
t pRRehn Wl " l200 0 oo el Tvai abi | ity Lthdoresyl t s
f bR L 0260 T candl s 1t 10-aR@RrHRSEdati ve |
Olefin{tompy 24 i - Jon-somdrized , .
Forct T onar—F-oro-A-are—t-sted—i-p—Fabl-e L 42 FARITEY .
TeIs esul if Static aka Statjc
Brable i \kylation Agents & Eriction Madifx q\nﬁsqﬁ“)ckages
Friction of Negative Breakaway Friction = Xl Control
(pfditivey | Galfora€ | (AdB) + Olefin mijes 1 | BraB8. | QRPLY CoBGongats
1 5¥¥et 704887 | 3 176%3 17010 643 (44 17340 17010 330
5 IL7869 171’%10 7~? 205 O -
. o Olefin 1 273 Examples** of optional
20% Olefin 11 components that can be
2 1.8 It 80% Olefin I 21.0 favorably employed in the
20% Olefin 1V packages, selected from one or
3 1.8 111 80% Olefin 11 31.0 more of’
_ 20% Olefin II
4 1.8 v 80% Olefin III 247 a) antioxidants;
20% Olefin IV b} anti-wear/extreme pressure
5 1.8 V 100% Olefin V 21.2 agents;
6 1.8 VI 80% Olefin V 17.0 ¢} detergents
20% Olefin VIII d) rust inhibitors;
7 1.8 VII 100%% Olefin VI 17.5 ¢) non-alkyl toluene sulfonate
8 18 VIl 90% Olefin VI | 15.8 friction modifiers;
10% Olefin VI f) multi-functional additives;
9 18 X 80% Olefin VI | 14.0 g) foam inhibitors;
20% Olefin VIiI h) demulsifiers;
10 8 X 100% Olefin VI | 20.7 i) dispersants;
Comp. 18 AT Olefin(comp) 0 }) seal conditioning agents
Pack. A (comp)
Negative 1.9*% AB(-) Olefin{comp) 0
1 Control
Package

* The alkyl bg?zene sulfonate in the Negative Control package (i.e., 1.9 wt.%) provided an equivalent
amount of Ca" to the package as did the alkyl toluene sulfonates in the other packages (i.e., 1.8 wt.%).

** The optional components listed in this column are merely examples of the type of components that can
be employed for purpose of the present invention. They are listed herein to illustrate the claimed invention
without limiting it.

[0082] The Additive Packages of Table 2 were further blended with a certain
mixture of base oils, one or more viscosity improvers, and one or more pour point

depressants, The finished functional fluids and their components are listed in Table 3.
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6 17364 16924 440 7 17951 16881 1070 8 16555 15965
590 9 16923 15965 958 10 16638 15965 673 Conp.
17766 17441 325 Functional Fluid A Exanple 2:

Chl oride Conpatibility [00841 Chloride conpatibility

of a friction nodifying agent, i.e., an alkyl toluene
sul fonate salt made from al kyl toluene precursor (AT)
xi Tabig) (ompeneats of e Finished Fundtioma & Fl ui d

Saml e 11 was det ermi ned usi ng Conparative Functl onal

FI pFepcional Keidp d Adpitise Rickdzh e d ©tea@omeancase 11 st ed i N

Tapfe 5. Al kyl [{@83mte) precyrsor (AT) Xl _had a

br atidhi rm Im/pl 1d¢ ::nhnllf 20 mcﬁﬁﬂ[“ﬁfﬁ{ 1@{”}9}?& ol efin 4.75 wt.%
con f‘g'i(‘ﬁA “Oélﬂoutc_‘“Tﬂ.P?%A[ 008 %&R&g %éﬂe&*‘%r eakraT\l(\J/a 242;)0":::/0"/
val ue"of a Negative Control ﬁ E&gg@éﬁa ,,,3350wt%

Ao - oIl

equivatent dIIUUIIl of —atky bCIILCIIC St oOfatt—

of ne sul f obt ai ned i ar aI I eI
o 8 e it A s P e %FP cpsample or
Funct| onal Fl ui d 34 B. Th| s val ue was then subtract ed
f r SHRAINGsample (yrlbgkENayassasasuesdon patabelssitip aegatiye control sample
yield the "static breakaway friction increases”
r ealued Yo Fapstuat for ex@ﬁﬁﬁdntﬂumuabldlt}al Thd resudtsSanPhretidnd! Fluid
and Conparative Functional Fluid B both showed hi gher
br eargdenalytof 1101 aaidi Cuin pRdt @ unb@dhal FRiMNAGRE liVied Forinok.
fluid, suggesting that these fluids both had inproved

frrghleanal peq@ida@s. The presence of chloride in

Flu anpl e d not subst anti al I y di m ni sh the
fr glhare odT NG G m TR 11900 VAR I | Yoy
sul fonat e sal|teiclidh ¥ En“l’&‘ rlctﬁc—) b? §tl unct i ﬁ(away Friction
I i d Sampl 6 | Lqstonpar att ve | baer vora tfi | d | Bratues (mar’) = [X)-V]
1 17463, 17010 453 '
2 17617 17010 607
3 17653 17010 643
4 17340 17010 330
K 17869 17110 759
6 17364 16924 440
7 17951 16881 1070
8 16555 15965 590
9 16923 15965 958
10 16638 15965 673
Comp. 17766 17441 325
Functional
Fluid A

Example 2: Chloride Compatibility
[0084] Chloride compatibility of a friction modifying agent, i.e., an alkyl toluene
sulfonate salt made from alkyl toluene precursor (AT) X1, and a functional fluid, i.e.,
Functional Fluid Sample 11, was determined using Comparative Functional Fluid B.
Components of these samples are listed in Table 5. Alkyl toluene precursor (AT) XI had
a branching level of about 20.7% and an alpha olefin content of about 11,7%.
[0085] A static breakaway value of a Né.gative Contro! fluid comprising a Ca®"-
equivalent amount of alkyl benzene sulfonate instead of alkyl toluene sulfonate was

obtained in parallel with Functional Fluid Sample 11 and Comparative Functional Fluid
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1.8 wt. % AT sulfonate XI (20.7% branched) 1.8 wt.% AT
sul fonate XI (20.7% branched) Package conprises the
same optional conponents Package nay al so optionally
conprise one or as in Functional Fluid Sanple 1 | and
at the sane nore of the foll ow ng conponents: *
co c ions, which may be one or nore sel ected

‘)‘e Was then ?6*&??@@ frym Hherstatici beatpway pylues of the samples to
antl-mear/extrene pressure agents; b)
anyieldbar static bieakavnydistioreingrpasmss resulsy i Tade 5.
inhibitors; c) rust inhibitors; d) detergents; d)
def88GEnt funei)iorrad) Bluad Smhpledllmﬂ@mﬂaframatmmﬁtﬁd)@ﬂ Fid B both
nodi fiers; e) non-al kyl toluene sulfonate friction

fTDﬁi‘lofWeGﬁﬁgher bieakoriy fritfibRivhiRESHER tlfecﬁé'gah'a@ C*éhfr@lri%l@)suggestmg that
di spersants; g) dispersants; h) denmulsifiers; h)

dejmubesidii€bsth Ha)i tgH}&R/Ed EMﬁhblﬁﬁ%er?&dlf‘k}e pras ea@i{]gf éh)or%‘lgde in Fluid

mul ti -funct| onal tives con

L T

onent in the, fync naI fluid: a) 0.20 wt . %
po'iff “eﬁ‘c’)?'HO Letads 4y ﬁ‘f" é‘)“go 20 wt , % pour poi nt
depressant b) 4.75 wt.% viscosity index inprover D)

4. lof. 9% vi scosity index inprover c) - 88 wt.% EXXON
MOBIL(r) AP/E CORETM c) - 88 wt.% EXXON MOBIL(r) AP/ E

CORmmMionBEFhgd Simge (I xed) Base |Gldngpaftdtivi ExhktidoiabEluia B
Brielaketay Fyli syifinein XI (20 7 dseched) L3UBwatmn ShBitulfonaBra gdoawetyanched)
Friiction Increase = 673 nrn3 * The fO||OMAng is a
nou- lLimtin lrlltSt Hof opti onal c/okgesampris sapg optipral components
fa i cflt_&a%g (i 12221 y Coﬂzgl‘lii’ﬂ"@%@@_| S @MB@M@ 11 and at the same
f ynctonat IEHOHRSAEST ti on co ot
.5 cct Oy
of a)a,ﬁ@,),dagtsrmj or amount of an di} 0 et i cating
: .V| S Qﬁll-vte}irlex@&ﬁ’e pressure agents; | b) anti-wear/extreme pressure agents;
: “¢) rust inhibitors; ¢) rust inhibitors:
: {.d) detergents; d) detergents;
~+.|-e) non-alkyl toluene sulfonate friction modifiers; | ¢) non-alkyl toluene sulfonate friction modifiers;
) foam inhibitors f} foam inhibitors
g) dispersants; £) dispersants;
h) demulsifiers; h) demulsifiers;
i) multi-functional additives; and i) multi-functional additives; and
J) seal conditioning agents. j) seal conditioning agents.
50 ppm CI’ Oppm CI
Other components in the functional fluid: | Other components in the functional fluid:
a) 0.20 wt.% pour point depressant 2} 0.20 wt.% pour point depressant
b) 4.75 wt.% viscosity index improver b) 4.75 wt.% viscosity index improver
¢) ~ 88 wt.% EXXON MOBIL® AP/E CORE™ | ¢) ~ 88 wt.% EXXON MOBIL® AP/E CORE™
Base Oils (mixed) Base Oils (mixed)
Static Breakaway Friction Increase = 1346 mm’ | Static Breakaway Friction Increase = 673 mm’

* The following is a non-limiting list of optional components that may be favorably employed.
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(b) a friction-nodi fying anount of one or nore

oi | -sol ubl e al kyl toluene sulfonate salts, which may
be represented by the formula: CH R Rz wherein R
is a nmetal sulfonate group and R2 is an al kyl group.
2. The functional fluid conposition of claima1l,

[ r jore al kyl toluene sulfonate salts
miﬁ’ﬁ’g@eﬁﬁo@ﬁ'ﬁﬁﬁ% i netal salts and al kaline earth
metal salts. 3. The functional fluid conposition of
cllai m 2 fuppéenal Auidromnesition cappeisiag lapladmixibeerfe
sulfonate salts are al kaline earth netal salts. 4. The
f unct i émal mejouamoetmbes fliodhutefcatih@iBrBitywher ei n t he
one or nore al kyl toluene sulfonate salts are cal cium

sal ts. (1).a fHiedof-unelifyRipadmdunt bEocOs MRS i M Il &k ©Blubne sulfonate
wherein the one or nore alkyl toluene sulfonate salts

a&ﬁtss)w;ﬁrc!la'c}ﬁﬁdbe%%ye_%em&ibﬁ e thipqki onal fluid

conposition of claimb5, wherein the one or nore al kyl

tol uene sulfonate salts are overhased with carbon

di oxi de. 7. The functional fl ui éonposition of claim

1, wherein each of the one or al kyl tol uene

sul fonate salts has a tota se nunper of about 0 to
about 400, 8. The functional ﬂLg%QJcohposition of
claimb5, wherein each of the ovéfbased salts has a

total base n%nber of abow&gﬁp to about 40Q. 9. The
functional PPECH Rolgderieh wHope graupang Raihar atkyl grqum

o% t he ovgrbased salts has a total base nunber of

about 2BpTUnstigR fuicwmpossionm! clim 1 uherain flong lonmpre alkyl
conmposition of claim9, wherein each of the overbased
stelluene shldenage sabis ate dhasen fenadraliohctabsaits addBlkbiineadaptihitmetal salts.
350. 11. The functional fluid conposition of claiml,
wher ei Thé hnctoieal duidadngpod]tionlof cladh e R@efeith fRAAE Sr fRkd Skyl
are derived fromal kyl toluene precursors prepared by

r@akcht 88 forat Qa5 a BEAIMS ek et lgne.

4. The functional fluid compositio_n of claim 3, wherein the one or more alkyl
toluene su_lfonate salts are calcium salts.
5. The functional fluid composition of claim 1, wherein the one or more alkyl
toluene sulfonate salts are overbased salts. |
6. The functional fluid composition of claim 5, wherein the one or more alkyl
toluene sulfonate salts are overbased with carbon dioxide.
7. The functional fluid composition of claim 1, wherein each of the one or more
alkyl toluene sulfonate salts has a total base number of about 0 to about 400,
8.+ The functional fluid composition of claim 5, wherein each of the overbased salts
has a total base number of about 60 to abo‘u.t 400.
| 9 The functional fluid composition of claim 8, wherein each of the overbased salts

has a total base number of about 250 to about 380.
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12. The functional fluid conposition of claim 11,
wherein the linear olefins are isonerized before they
react with toluene. 13. The functional fluid
conposition of claim11l, wherein each of the |inear
olefins is a single olefin or a m xture of ol efins.
14. The functional fluid conposition of claim13,

rei-p the si e..olefin.is 18 o, C30 |inear
aSha DreciRehtictoRiadtuioh s afet s Mehssbiot turoproased salts
claim 13, wherejn the olefins in _the m xture of
o8 ¢ flaldpese Bt PTAPYH 30040 pbowtds0) i near al pha
ol efins. 16. The functional fluid conposition of claim
121 whiediupctimelifluid compositiah oficlabodk, whitregathie ook ot ere alkyl
i near olefins are al pha olefins. 17. The functional
f kalichecotfpuge saltrarofertledi from 6]kyhtu@ierpredi@strs prepiet By reacting
about 35% of each of the linear ol efins are al pha
oliaédrsefinkSvithiHaouchencti onal fluid conposition of claim
12, wherein about 5% to about 80% of each of the

i gome W%%n&t}dﬂﬁﬁﬁuiglcgﬁn.?ﬂ%iaﬁ o Pfa@'ﬁg:'f?en\%&g%glv%% Irﬂg?aﬁ olefins are

functional fluid conposition o

a t . t 60%.0f. ,each of the isonerized
g8 SRR e 0 et unct, onal fluid

c osl,tion of y.,one of, the precedi ng cl| ai s,

cEpr 1 e finetiape{did compagition o6 lap dd » Wheeincash of thetiacar olefins i
one, or nore al kyl toluene sulfonate salts. 21. The

f apieglegdefin o1 amgktesraf eddfinson of cl ai m 20, conpri si ng

about 0.5 wt.%to about 3.5 wt.%of the one or nore

alky| Thelfustiensiulfid namposadn sf claitn 22, wHireinfthiasihplerddfin is a Cyg to
fluid conposition of claim 21, conprising about 1.5

WC;direar dpleiblefigd. 5 Wt . % of the one or nore al kyl
tol uene sul fonate salts. 23. The functional fluid

- COTPOTint indRuBhaldMid Qé}ﬁg&fiti&t@f ALGE S8 DEeENh lefins in the mixture of

further conprising one or nore additives séeleéc
f icoxi dant s, (.2) rust inhibitors; (3)
'd((gelrgrg}lsszi(r%i)cle“?sg?] f%ﬂ'} fgrtf)f:q”f’ é‘ﬁgwﬁm‘ P Sagent s ot her than
| .foluene fonates; (5 Vi scosity index
Y o7 £y g PO a1 G ohebin 3Dyt 0.5% to about 50%

di spersants; (8) anti-
_of each of the linear olefins are alpha olefins.

17.  The functional fluid composition of claim 16, wherein about 1.5% to about 35%

of each of the linear olefins are alpha olefins.

18.  The functional fluid composition of claim 12, wherein about 5% to about 80% of

each of the isomerized linear olefins are branched.

19.  The functional fluid composition of claim 18, wherein about 10 to about 60% of

cach of the isomerized linear olefins are branched.

20.  The functional fluid composition of any one of the preceding claims, comprising

about 0.15 wt.% to about 4.0 wt.% of the one or more alkyl toluene sulfonate salts.

21.  The functional fluid composition of claim 20, comprising about 0.5 wt.% to about

- 3.5 wt.% of the one or more alkyl toluene sulfonate salts,
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wear/ extreme pressure agents; (9) pour point

depressants; (10) foaminhibitors; (11) detergents;

and (12) seal conditioning agents. 24. The functiona

fluid conposition of any one of the preceding clains,

wherein the friction-nodifying capacity of the

conposition is not substantially dimnished in the

Presengge EIHCHFILEH rﬂuﬂ?cdﬁl?c?‘s\il\%oéx?oei} cﬁaﬁr?)hjellf Q&H}f%‘lg}; a{)(l)ulf ! qu wt.% to about

conposition of claim

frigtign-ppdifyin C Ci of the copposition is not
sujbgtv‘%irrgf’1 Pg&’F?“%PHﬁWF%ﬂEgl Oh}é{’ﬁéul&"@geesﬁ of up to

about 10 ppmof chloride. 26. The functional fluid

c Adposi Theofimstiond! aftwidoeompdstiosi nf he one of the preceding claims, further
friction-nodi fying capacity of the conposition is not

s Wostpeasinigadricyordinotenadelitpebs isoletted frires@N atti®@fidatds; t(Q) rust inhibitors; (3)
about 50 ppm of chloride. 27. A friction nodifying

agrfulSftdalpde fieionU $fodifyif fagaﬁé | ana! tl-faku yl toluene sulfonates; (5)
conprising one or nore of oil-soluble alky to?uene

syl | t 1C e-represent.ed by the. .
Farieang, SR preRlex Tt REARERNAT Pl Clirarmens © i
group, and R2 is an alkﬁ? roup. .28, The friction . _
n&"d‘ia? VARG SLFEUTS 28905 Q%OHWP@P& depreseanttie(19) fgneinhibitors; (11) -
al kyl toluene sulfonate salts are chosen from al kal i :
méeisrecs s pad ARy seal penditienisgpgdntset al salts. 38 29. The

(541 S8 BB R0SRi, e sPIRLSLRAA PR, whorom e
RS T b ot b bSobOLTS AR oSl i e

sul fonate salts are calciumsalts. 31. The friction
nPESeNEE 0f clgEfAe 1985, cl ai m 27, wherein the one or nore
al kyl toluene sulfonate salts are overbased salts.

325. Thend fuh@tdranflamdbinpo8itioR 98 Blaird b4 ChRdEinthe MNRREHSdifying

t he one or nore overbased
‘capacity of the composition is not substantially diminished in the presence of up to about

10 ppm of chloride.

. 26.  The functional fluid composition of claim 25, Wherein the friction-modifying
capacity of the composition is not substantially diminished in the presence of up to about
50 ppm of chloride.

- 27, A friction modifying agent suitable for use in a functional fluid, comprising one or
more of oil-soluble alkyl toluene sulfonate salts, which may be represented by the

formula:

wherein R is a metal sulfonate group, and R; is an alkyl group.
28.  The friction modifying agent of claim 27, wherein the one or more alkyl toluene

sulfonate salts are chosen from alkali metal salts and alkaline earth metal salts.
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al kyl toluene sulfonate salts are overbased wth

carbon dioxide. 33. The friction nodifying agent of

claim 27, wherein each of the one or nore alkyl

tol uene sulfonate salts has a total base nunber of

about O to about 400. 34. The friction nodifying agent

of claim 31, wherein each of the one or nore

ov&F-badde fragtiop medi{virmeees v i 28, sdierain Hewng o otaat alkyl toluene
base nunber - of about 60 to about 400. 35. The

f r sulfonete satoxdhiré yikagneagethtmat! saltai m 34, wherei n each of

the one or nore overbased al kyl tol uene sul fonate

sabt.s Mas fisctiodtrabdiBagLadendreainf 28 hdktei 22 dn@ o’ BRI alkyl toluene
380. 36. The friction nodifying agent of claim 35,

mﬁﬂﬁhﬁke%ﬁ%r@fsalhﬁ%s@zﬁ@ or more overbased al kyl
tol uene sul fonate salts has a total base nunber of

gbglm 239 ﬁ*ﬁc%o% é;ltlfy 3529rggnﬁ07 CIJ]TII;]l e&vgx%}eh@&gr(r}glg:?&%oﬁgalkyl toluene
th u fonatg 3 ts are derived fromalkyl -

toﬁ oRde 5 gcau? Q¥Rassd 8l ed by reacting |inear

oI efl ns vvlth t ol uene. 38 The friction nodifying agent
£3% | ail B¢ Brctiopmegdaiying ageny afisdaim J), ehirein he@ne or more overbased

|soner|zed before they react with toluene. 39. The
f ralisylitadnenroniHbyitn galsgeno vabased siithncathonwhiexidé.n each of
the linear olefins is a single olefin or a m xture of

ol 38, i n¥he BRAIBOA motiiderdgeht TR 1AM WheRiPSRALS &He dledr More alkyl
39, wherein the single olefln is a Cl8 to C30 |linear

altgﬁén@élﬁfo'n s#tls hab8ofaf bk hORLEPH JobLig oaﬁa%ﬂ{ ﬁfltﬂf

cl aim 39, V\Eteereln heo[ Ins 1 n the mx ure o

| .ef h 0
o ﬂih PG ”frm&%gsﬁ sl g heintacBe? IR gn osgrore
wher dgqtj lit 0. 5% ab011t 50% of = each of the |inear
ol weTse ATy é‘P‘Bﬁ%ﬁ {opais galis4s 2 Tpial hase SHTGR Hodpptfhig about 400.

ggnt of claim42, wherein about 1.5%to about 35% of
Sh ofhe Fistip medfymigaemof slémdhpihersindachsf the one or more

overbased alkyl toluene sulfonate salts has a total base number of about 250 to about
380.

36.  The friction modifying agent of claim 35, wherein each of the one or more
overbased alky! toluene sulfonate salts has a total base number of about 300 to about
350.

37.  The friction modifying agent of claim 27, wherein the one or more alkyl toluene
sulfonate salts are derived from alkyl! toluene precursors prepared by reacting linear
olefins with toluene.

38.  The friction medifying agent of claim 37, wherein the linear olefins are
isomerized before théy react with toluene. .

39.  The friction modifying agent of claim 38, wherein each of the linear olefins is a

single olefin or a mixture of olefins.
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44. The friction nodifying agent of claim 38, wherein
about 5% to about 80% of each of the isonerized

| i near olefins are branched. 45. The friction

nmodi fyi ng agent of claim 44, wherein about 10%to
about 60% of each of the isonerized |inear ol efins
are branched. 46. The friction nodifying agent of any

ong, of ! 27 £.0.45. i.n the friction- .

ol £y e R B B e el R on b e aelaplnlin s Custo Co
nﬂt su sﬁa&téally di m nished in the presence of

chif] HBE ¥FE™- 47. The friction nodifying agent of

claim 46, wherein the friction-nodifying capacity of

t He - f r The frisiiopwidifyingpeanienticldain 3owhewbsthantdtab fythe mixture of
di m ni shed in the presence of up to about 10 ppm of"
childfinisgee cktBen fibm € g ite Chodimenmadpiaydlofinagent of cl ai m

47, the friction-nodifying capacity of the friction

noidi f yThefragen inddstyiatapsataTeaihi Rl Whe@idabdush 8%, dobbie0% of
presence of up to about 50 ppmof chloride. 49. A

meLhogr @k liﬁ@z{%@éﬁd@%@ﬁ%%kﬁﬂ{i ctional characteristics

and mai ntai ning such aracteristics in a machine

C rising. t.elatively novi and.couplin ,

cortpr i EheficiGh BodFink o R e e PrlsthoBE} 470 about 5% of
surfac f th el atively ving and coupling parts

i frach ‘Pﬁﬁ‘é ipepn et greplpha Qletism 1; and (b) operating

the machine in the presence of the functional fluid.

5@4. ThEhaicHer madifpingiagenttod climidh whereiniboat 5P6tthebout 80% of cach
functional *fluid is selected from a tractor fluid,

a of tledt@nerined diachr defidsuiralbraacHedansm ssion fluid, and a
hydraulic fluid. 51. The nethod according to claimb50,

WasT ei Thd fietib ﬁﬁaﬂifﬁiﬁg lagért ¥ Blaind 43, Whéeinibout WL BVt 60% of
fluid. 52. The nethod of any one of clainms 49 to 51

| ,
WagHEhfthd REmHAGHE 1%&%?&&%#‘&9 biéﬁ%%b‘?f conprising one

or nore additives chosen from anti oxi dants; (2)

ddéul siThe dristion( @pdifyiag agenthiflink e, of (clgimk 127abi430 wherein the friction-
nodi fyi ng agents that are not al kyl toluene

SHioliPRigEMpadiB) oPBE friction modifying agent is not substantially diminished in the

presence of chloride ions.

47.  The friction modifying agent of claim 46, wherein the friction-modifying capacity
_ of the friction modifying agent is not substantially diminished in the presence of up to

about 10 ppm of chloride.

48.  The friction modifying agent of claim 47, the friction-modifying capacity of the

friction modifying agent is not substantially diminished in the presence of up to about 50

ppm of chloride.

49. A method of achieving optimal frictional characteristics and maintaining such

characteristics in a machine comprising relatively moving and coupling parts,

comprising:
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poi nt depressants; (6) viscosity index inprovers; (7)
foaminhibitors; (8) nmulti-functional additives; (9)
anti-wear/extreme pressure agents; (10) dispersants;
(11) detergents; and (12) seal conditioning agents.
53. A nethod of making a functional fluid conposition
conprising bl ending the follow ng conponents: (a) an

0| | of zgﬁi.nﬁl%fdg{h@ léé]'stss%ﬂfe' (_trfytrlff apdeldr tﬁ? relﬁwﬁﬂocrhg%% and coupling

| - sol ubl e al ky uene sul fonate sa
be resen f.or CH3 R Rz wherein R
i paﬁg a?ﬁj ﬁ(?[}a(l)ﬁé‘d OE}S: 1n%ﬁﬁd R2 is an al kyl group.
54 The thod accordjn to claim 53, wherein one or
o7 & adi PPTRLNEDF Bckie iR Ginpresnta ciytheltmesonat (9id.
inhibitors; friction nodifying agents that are not
al Y1 tBheymetbod aefiordingiteedpiny #8 oderdiy therfdeotidnapliwiv és selected from: a
demul si fiers; pour point depressants; anti-
we &rattex finelne ttpcteslsydrallwgﬂmﬂ,sa triﬂﬁhﬁﬂsrcfntﬂlﬁiﬁ is@Balhydraulic fluid.
addi tives; foaminhibitors; detergents; 41 sea
- condj t |"Hmrﬁ@h@@@dﬂ:bﬁimg’lfdﬂclﬁhﬁﬂ?rvﬁé@lﬁtt@rfﬁncftféhﬁlrfﬂﬁg a tractor
bl ended into the functional fluid. conposition és
Thgyﬁﬁhhpﬁmgccordlng to claimb53, wherein about 0.15
0to about 4.0 wt.%of the one or nore alkyl

t okyene e Ie ed t he

f un%t i o};ﬁ% hﬁ ul de i@lrr%%% |%f X gig Vl%?f%&he functional fluid further
accordin to claim ﬁgﬁ whe e|n about 0.5 wt.%to about

3. "5"‘9&”36 ne QrHEotsAddifivesspescr) fgm: () prfiovedagts; {Drdenlsifiers; (3) rust
salts. are blended into the functional fluid

coRpviors; ¢ frcrionTedifng gents dhatoira qot @lkyll doloreds6 sulfonates; (5) pour
wherein about 1.5 wt.%to about 2.5 wt.% of the one

orpaielr depedskayits; t(6) viecnsityihdoniatpgosas;(3) &t Bihdnded (BNiAlti-functional
the functional fluid conposition.

additives; (9) anti-wear/extreme pressure agents; (10) dispersants; (11) detergents; and

(12) seal conditioning agents.
53. . A method of making a functional fluid composition comprising blending the
following components:

(2) an oil of lubricating viscosity; and

(b) one or more oil-soluble alkyl toluene sulfonate salts, which may be

represented by the formula:

- wherein Rl is a metal sulfonate grouﬁ, and R; is an alkyl group.
54.  The method according to claim 53, wherein one or more additives selected from:
antioxidants; rust inhibitors; friction modif‘;;/ing agents that are not alkyl toluene
_squonates; viscosity index improvers; demuisifiers; pour point depressants; anti-

wear/exireme pressure agents; multi-functional additives; foam inhibitors; detergents;
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seal conditioning agents; and dispersants are further blended into the functional fluid
composition.

55, The method according to claim 53, wherein about 0.15 wt.% to about 4.0 wt.% of
the one or more alkyl toluene sulfonate salts are blended into the functional fluid
composition,

56.  The method according to claim 55, wherein about 0.5 wt.% to about 3.5 wt.% of

the one or more alkyl toluene sulfonate salts are blended into the functional fluid
composition,

57. - The method according to claim 56, wherein about 1.5 wt.% to about 2.5 wt.% of
the one or more alkyl toluene sulfonate salts are blended into the functional fluid

composition,

42




