- 1 - UNEXPECTED SHEAR STABI LI TY BENEFI TS OF SYNTHETI C O LS AND VI SCOSI TY
MODI FI ER COMVBI NATI ONS BACKGROUND [ 0001] The art or formulating lubricating
oi | conposot@ngsszas becone nore conplex as a result of pPcmase@ 01981
governnent and user environnental standards and increased user perfornmance
requirements. Hydraulic fluids are typigally marketed based upon features
such as fluid durability, deposit control, antiwear protection,
filterability, water tol erance, rust/corr05| on protecti on and viscosity.

[0002] Vi scos] o1
fé | ‘H; ELG QILSc) udi ng

pol ymet hacr 21!
hydraulic fluids to & hFO] elubr|cant Thi s

usual Iy takes the formof i ncreasi ng the Vi scosMy index ("VI") of the
fluid, resulting in inproved | ow tenperature properties and increased

Vi scosi tym&%g;%@mnper atures. [0003] The performance of the PMVA

Vi scosity dependant upon its nol ecular weight ("MAN). The high
MV ("HWV ) pol yners provide better VI inprovenents and conversely, |ower
tenperature properties & higher viscosities at el evated tenperatures than
the | ow MUOOQIILMMe artabefomhslatingdgbiivatimg il campositioas . hdsO&OMT nesre HWWV
pol yners hovvever have one di sadvant age, poor shear stability, The | ose
their abi FPEp %ai).aor@iswlé Q Hécf%?‘E&@@W%‘Ec?éldt 9seater}¥lweméh§@pé@ es in

hi gh sh 0 hi
Choar st aBig 0y eaey GSE! aFPlrBARET rafrBRESS: greuts AR A RIUES"! o
reduced eﬂiﬂrl@é@ﬂ"ba'séd% @Hefehﬂlréﬁ§ﬁ&fi§§ﬂu‘f@6ﬁraﬂlﬁt}pQfé 85 Ron&dY ditjveear
reduction in overal 8 ficiency, leading to’i ncfeased operating costs.

[ 0006] | npeatectiory ,ﬁltéthhmdanty owmnweramce,eﬂtat/edrrbgontmommhmuhml vigebgity.. The
hi gher the MV the better the VI |ift & thickening efficiency of the
polynmer, the |ower the nolecular weight the better the shear stability.

[0002] Viscosity Modifiers (“VM”) are polymers for example,
polymethacrylate (“ PMA”) which are typically used in lubricants including
hydraulic fluids to alter the viscometric properties of the lubricant. This usually
takes the form of increasing the viscosity index (““VI”) of the fluid, resulting in
improved low temperature properties and increased viscosity at higher

temperatures.

[0003] The performance of the PMA viscosity modifier is dependant upon its
molecular weight (“MW?”). The high MW (“HMW?”) polymers provide better VI
improvements and conversely, lower temperature properties & higher viscosities
at elevated temperatures than the low MW" (“LMW”) materials at equivalent

treat rates.

[0004] These HMW polymers however, have one disadvantage, poor shear
stability. The HMW lose their ability to provide the increased viscosity at higher

temperatures in a high shear environment for example a vane pump.



[ 0007] Accordingly, there is a need for inproved shear stability in
industrial oils without conprising the thickening efficiency of the

pol ynmer. wWbiz2sodmaseati on sati sfies that need. SUMVARY [ @Q@&]S2000/001981
enbodi nent, a lubricating oil with favorable shear stability is disclosed.
The lubricating oil conprising a major gnmount of base stock selected from
the group consisting of Goup Il, Goup IIl, Goup IV, Goup V. and any
conbi nation thereof, a viscosity |Index inprover conprising a

ol ynet ha te.wth a pernmaneni. shear stability index of |le t han 45
ot ! mea o 0d0sh1 Bl o SHees Shanlibh o dots b rischSly @ Ghsreting FERBSTABNE an
anti oxi da i 11 0 i: J t:]
ehbod montan 364 1d Yangad, GuBRRERE iR aBEIY lindieasdd QR It A6 T 0 8, |
conpri si ngeduebioniifioverall pukip &fficididy Oleadingodintfiabéd dpsmitial csmunt of base

stock selected fromthe group consiSting of Goup I, Goup Ill, Goup IV,
G oup V, and any conbination thereof, a viscosity |Index inprover conprising

a polynmethacrylate with a rmanent shear stabjlity index of |ess an 45
def i ned b@@ima?@awm% %&n@w@manﬁmw@fw?dﬁ% ity waleculan wereht. SRE, an
ant i oxi da I {4 Of I OSH itive a l. ubr i ing,wth the

ant 10Xt daleifthd MR HEpBEERLT BN RNk PR SRR 0
formul ati pgvé@ntheirholeulafWe¥E: thB®REtes HitDiHeht ¥taBllftyVi SCOSi ty index is

di scl osed. This nmethod conprises obtaining a base”stock selected fromthe
group consisting of Goup Il, Goup Ill, Goup IV, Goup V. and any

conbi nati on thereof, a viscosity |Index inprover conprising a . o

pol ynet hatd@073t eAogardinglypethenpdha rersaforsimproved shear stabdity) iasindustiinl 45
defined by.,ASTM 5621 with 1 rcent polymer in Gqup | mmneral qil, an
ant i oxi daRtS &'dm%?\?gmé’ﬁﬁl% gﬁf&b@‘?s&m%ﬁﬁ‘i‘?w %@lelﬂfﬁ}(&’f&t leli‘bs WVFﬂgf’ﬂe base
st ock andsﬁisﬁéﬁitﬁ‘&r{)&& base stock and additives to obtain a favorable shear
stability 1n the lubricating oil. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011]

The pr esegmilﬁpggg on and its advantages will be better understood by
referring |l owi ng detailed description and the attached draw ng.
[0012] Figure 1 is a graph illustrating the viscosity |osses for several

exanpl e f [0008] atlnomse ¢RHOAImER, RERERIdATINGNbI] QOILB] fa¥beabké §R€4tt sthbNgtikon
wi |l be described in connection with its preferred enbodi nents. However, to

t he ext endisglosed.t Aderlubriesfing otlecoampriginga ngjos menountofibase speok saledtad

1 ust rat o8 B Bk f Grate Ty GHeHRelIEaGroshTY; Rirobhe/ sBsbaTs! t he

modi 11 cat T ang ey BEoR i vitdosls InBLERIBHoNR @it e PRhMAMOYRER

scope of with a peananei, shear debiligdindextdtelesp pendas ddfiicdsby ASTM 5621
with 10 percent polymer in a Group I mineral oil, an antioxidant additive and a

corrosion additive.

[0009] In a second embodiment, a method to improve shear stability is
disclosed. This method comprising, obtaining a lubricating oil, comprising a
major amount of base stock selected from the group consisting of Group II,
Group III, Group IV, Group V, and any combination thereof, a viscosity Index
improver comprising a polymethacrylate with a permanent shear stability index
of less than 45 defined by ASTM 5621 with 10 percent polymer in a Group I
mineral oil, an antioxidant additive and a corrosion additive and lubricating with

the lubricating oil.



- 4 - [00141 W have di scovered an unexpected interaction between high
saturate base stocks and the shear stability of viscosity nodifiers. In one
enbodi merwQ 2009/ 5828vent i on requires a ngj or anount of base/tst@oko®el ect ed
fromthe group consisting of Goup Il, Goup Ill, Goup IV, Goup V, and
any conbi nation thereof, a viscosity Index inprover conprising a

pol ynet hacryl ate with a permanent shear stability index of |ess than 45
defined by ASTM 5621 with 10 percent polynmer in a Goup | mneral oil.
100151 The preferred permanent shear stability index range is O to 45 and
the nost preferred is O to 20. The inproved shear stability of the

pol ynet ha t ey Vi $iIG0gI i.fier i b1l 4t i to
Frn shea 10G10A.Slns JEF ehbfBchl B Bl GfortfRine b 1 o iy shod Pog
oil is ty@ta%allit;/yarﬁﬂdisfcaéitpqﬁ@@&%dfsudsed.s M inféthb@ toMASEs Esbtining a
CECL-45-99 at 20 hours. [0016] ASTM D-5621 is another industry standard
met hod f obasestookisetecpat franethe ghoegr cantsatinig ofyGodumllh wihoapl I GrowipdlV,
Details of  the test nethod are, avail abtJ e from AiT | nternational, ,100 Barr
drive, POUSERPAH0ANd 4% COmMRHMOMEETLT: PAIOFItY ARFEX INAIAYFHAQMPTISIAG 2

viscosity | f draylic fl uj NCe_qi:t: r i1 i asur ed
attor a0 RoRTReBapRIAt e o Sormdtely sPERCTal iy BRRY o135 hdiits ddhiRE Ll o9
i s an al t gEnRSTNE SEPHWAIK YO?&éﬁﬁgﬂlirﬁér HPAB6LPY rhinérdl GiNGAY artic¥alihnt! V-
Details of “the test nmethod are available fromthe Coordinati ng European
Counci | ( aEditivel ahér & yedergsdon nadditiat | arel $ebnicatas bwith tA© Base 640ck ahdr |
Shilton, Leicester, LE9 9ZB, UK In Summary, the viscosity |oss, hence
shear st ablending thst baser starky and additivascle elitaisy a favereblyosheas stabikityokisthe

appr oxi mahgzl)r%aio hOtll‘S, in a tapered roller bearing, under |oad. -5-
100181 T P&y i ndex of the base stock should be at |east 120. The
preferred viscosity index range is at |east 140 and | ess than 222, a nore
preferred range is at |east 150 and | ess than 200 and the nost preferred
range is 1S : e nol ecul ar wei ght of the

Vi scosity -1 €1 et v ated to the permanent shear
stability index. A high nolecular weight corresponds to a hi gh pernmanent

shear st abaditry " Lo s i r a |l ow
per manent TGl TAE Blesenl Repkion il RAARRE WY B0 bceE AETPRAGOIHY.

Vi scosi ty réferrigy enthedfollosviag deeaktd dedciapdon aa8 thdattachéd di¥wiflg C. The nost
preferred range being at |east 25 and less than 75 KY 40 C. Base Stocks:

[0012] Figure 1 is a graph illustrating the viscosity losses for several example

formulations.

DETAILED DESCRIPTION

[0013] The present invention will be described in connection with its preferred
embodiments. However, to the extent that the following description is specific
to a particular embodiment or a particular use of the invention, this is intended to
be illustrative only, and is not to be construed as limiting the scope of the
invention. On the contrary, it is intended to cover all alternatives, modifications,
and equivalents that are included within the spirit and scope of the invention, as

defined by the appended claims.



[0020] Goups I, II, IIl, 1V and V are broad categories of base oil stocks
devel oped and defined by the American PetroleumlInstitute (APl Publication
1509; wwwoRbowored23t o create gui delines for |ubricant base/us2émoo@soup |
base stocks generally have a viscosity index of between about 80 to 120 and
contain greater than about 0.03% sul fur. gand/or |ess than about 90%
saturates. G oup Il base stocks generally have a viscosity index of between
about 80 to 120, and contain | ess than or equal to about 0.03% sul fur and

greater t r ual to,.about 90% saturates. Goup LIl stock nerally has

abvi SCOSi E@&‘ﬁde@%ﬁ@&? SHiSqOYSF Bﬂﬂn%fﬁ&ﬁﬁdmé?ﬁf%&@e#‘gg%n ﬁlﬁ%lﬂ%gﬁlrgtﬁual to

about 0.03.,Y% s 009 at PMbdiMenacl udes

pol yal phaéflgg I§{;}H§f(%' IgRg)ntﬂegh%%{)g(?ng? 20 @f@g@%ﬁﬂﬁﬁgﬁba@goggc ks dr%?(fgtehﬂ

i ncl uded itiis GhoeitSon Tédfhirdsa k! fiajbr diiOMiti 3L basys skt setectod feamhthef glonpse

five groups. For the purposes of this invention, the base stock should

pr ef er abl yonsisting rofgGeatel,t Geoud 88 Groupak\esGroypV, and any combination

2009/ 145823PCT/ US2009/ 001 821 - 6 - Table 1: .Base St Of:k Pljlo erties.

Sat ur at es thgTeer a\Visegsnt yIndgyeRE0YEH GOrRRUSHENE/ BPYINY! G%Vj%ﬁdwnh a
permanent shear stability index of less than 45 defined by ASTM 5621 with 10

percent polymer in a Group I mineral dil.

[0015] The preferred permanent shear stability index range is 0 to 45 and the
most preferred is 0 to 20. The improved shear stability of the polymethacrylate
viscosity modifier provides shear stability benefits to finished lubricating oil.
The permanent shear stability of the lubricating oil is typically and for purposes

of this application measured using CECL-45-99 at 20 hours.

[0016] ASTM D-5621 is another industry standard method for measuring
permanent shear stability of a hydraulic fluid. Details of the test method are
available from ASTM International, 100 Barr drive, PO Box C700, West
Conshohocken, Pennsylvania. In summary, the viscosity loss of a hydraulic
fluid, hence its shear stability, is measured after 40 minutes irradiation in a sonic

oscillator.

[0017] CEC - L -45-A-99 is an alternative industry standard for measuring
fluid shear stability. Details of the test method are available from the Co-
ordinating European Council (CEC), Interlynk Administrative Services Ltd, PO
Box 6475, Earl Shilton, Leicester, LE9 9ZB, UK. In Summary, the viscosity
loss, hence shear stability, of a fluid is measured after 1,740,000 revolutions,

approximately 20 hours, in a tapered roller bearing, under load.



80 and < 120 G oup Il 90% and 0.03% and ?_ 80 and < 120 Goup Il 90%

and 0.03% and 120 Group |V Pol yal phaol efi ns (PAO) Group V
WO 2009/145823 PCT/US2009/001981
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[0018] The viscosity index of the base stock should be at least 120. The
preferred viscosity index range is at least 140 and less than 222, a more preferred
range is at least 150 and less than 200 and the most preferred range is at least
160 and less than 180. The molecular weight of the viscosity index modifier is
directly related to the permanent shear stability index. A high molecular weight
corresponds to a high permanent shear stability Index (“PSSI”). A low

molecular weight corresponds to a low permanent shear stability Index (“SSI”).

[0019] The preferred kinematic viscosity of invention is at least 10 and less
than 175 KV 40 °C. The most preferred range being at least 25 and less than 75
KV 40 °C.

Base Stocks:

[0020] Groups I, II, III, IV and V are broad categories of base oil stocks
developed and defined by the American Petroleum Institute (API Publication

1509; www.API.org) to create guidelines for lubricant base oils. Group I base

stocks generally have a viscosity index of between about 80 to 120 and contain
greater than about 0.03% sulfur and/or less than about 90% saturates. Group 11
base stocks generally have a viscosity index of between about 80 to 120, and
contain less than or equal to about 0.03% sulfur and greater than or equal to
about 90% saturates. Group III stock generally has a viscosity index greater than
about 120 and contains less than or equal to about 0.03 % sulfur and greater than
about 90% saturates. Group IV includes polyalphaolefins (PAO). Group V base
stocks include base stocks not included in Groups I-IV. Table 1 summarizes
properties of each of these five groups. For the purposes of this invention, the

base stock should preferably contain greater than 99% saturates.



Al'l other base oil stocks not included in Goups I, I, IIl, or IV [0021]
In a preferred enbodi nent, the base stocks include at | east one base stock
of synt hewpeowii4ss2and nost preferably include at | east ®o®/usa®e/osteck of
APl group IV Poly Al pha Aefins. Synthetic oil for purposes of this
application shall include all oils that gare not naturally occurring m neral
oils. Naturally occurring mneral oils are often referred to as APl G oup |
oils. [0022] Gas to liquid (GIL) base stocks can also be preferentially
used with the conponents of this inventi a portion or all of the base
stocks used to fornulate the &?ﬁ‘es 'egqsﬁgtpggﬁfﬁ’}? ®have di scovered,
favorabl e | pprovenent en_the conp ge s of thiddnveniipn are added to

| ubri cati nglsystens d L qsng pring fad, ernllp Ll VisPesily .r}d!exand/ orl GTL

base stocks| cesmal ed t@gd)%s&ﬂ{/oﬂuam B>t0.@svpindl t arngd anfilize. [0028] GTL
mat eri al s arematerTatstihat—are defived via one [or _nore synthesi s,
conbi nat i on| Greumbf orl @a90%mand ear r angdh®¥o anghd/ qr=> 80 and < 120

degradati on @gz ﬁfIrL(;['(Z(% aor{d)cesses<fd§§m/og§rfp’eous >c?§6)on-cont ai ni ng
fo¥ayal 1 hitnd " or a8t AR Nt

conpounds, hydrogehn R-Rg—ecorpotnrds, di-er— et erents—as—feedstpcks
pJ J LAY )

such as hydf Ggeup I'¢arn Radyalphaolééins (RAKDN nonoxi de, water, net hane, ethane,

but ynes. | ori ORHSE Vot el BT wiedY bRk, Bt ki ldeq B SPlon NI 24 TG

viscosity that are gm{yrally derived from hydrocarbhons,  for exanpl el waxy
synt hesi zed hydrocarbons, that are thenselves - 7 - derived from sinpler

gaseous carbon-contai ni. ng conpounds, hydr.ogen-cqntai ni ng conpounds, and/ or
el enent s 4803 eqliy adusteresd e 1@?%1@%@)‘)@1%&%‘3@ &Cﬁ]‘é&oat ﬁ)‘?aﬁb ong Base | ube

oil boilin epar at e i i y, for
exanpl e, af%s*ﬁq?sg’{‘f‘beﬁﬁo@% %gr Pr{%%{ h%%??%%,{cqg@l%y;& se%éeﬁ%ﬁ%yﬁélu ]Ogc ed to
vel | - kno"‘%r&ﬁi @WPblS/ S‘\ﬂpﬁ@'()’l;%ﬂhs.de‘@?ﬂtl@éli@bﬂcﬁﬁ,sﬁﬁrpb@ed%@(iﬂﬁeaﬁpmﬁti@h' s of
reduced/ | 6w pour point; wax isonerat'es, conprising, for exanple,

hydr oi sonshalt édcladei abdésathat asg ntot astamadl yhycowciagbmmsgrahypdlsoi Natwmallyed or
i sodewaxed Fi scher-Tropsch ("F-T") materi al 6;1)' . €., hydrocarbons, waxy

hydr ocar b@ReUITiRgainalPilHars affen teferred tas 4B} e1591,15-pr ef erably

hydr oi sonmeri zed or isodewaxed F-T hydrocarbons or hydroi sonerized or

i sodewaxed F-T waxes, hydroi sonerized or isodewaxed synthesized waxes, or
m xtures f[drt?zzgofGBQR?ﬁfguﬁfdG%pﬁy Bas! Q6KKSarfIflsb WRDretQBhEily UBE Wit the
especi ally, hydroi soneri zed/i sodewaxed F-T material derived base stock(s),
and ot her coygoaestsnef itkisdinventiemeased pertioteor \adld obahe IsdsecstOels ased to
characterized typically as having kinematic viscosities at 100C of from
about 2 migmaulats Bsofinisbed dubrisantpr e haye Wisqoysrash Javorabigemprevemeut 50

m2/ s, f bly f t 3.5 mP/s t t 30.nm2/.

exermp i 1 SeneBy T Ghmoradst LMl VRsthog, Bk afBodna G 0 er SHots

whi ch h y - . . | " . L
in:jgx o?sg og)thiglgbgﬁlaéir@at eru&)ylllgg}rtagﬁlrﬁlé'?_ bagngibla%ggs%&sg?cocw‘%%gﬂglr %ax

i soner at e ld3ssequintities of ateanie flmidssed herein and in the clains is to be
under st ood as enbracing individual fractions of GIL base stock/base oil or
wax isonmerate base stock/base oil as recovered in the production process,

m Xt ures nor L base, st qcks/ base ail ,fractions and/ or, wax

i somer at e?%ﬁos@@&@f‘%é 819 m[a}e&a;# ﬁ?@,ar ?e%é’?ﬁj Vi OpE S PR BRRENS:0r t wo
or nore | E i %mpﬁ i i s Wax

i soner at egﬁigllgﬁe&(si%étgggf aseﬁgll’ I%g Igrgégélrﬁon é%n\j'\ln/ (jfrha%%g, hﬁ%ﬁ?%ﬁ%&ﬁéﬁh

Vi scosi ty pfeldes®s frdih Ogdﬁ(e@)lé bag®ofnidontdialig Wohspoudidd] diydiBzen-coBtainin

i sonerate base stock(s)/base oil fraction(s) to produce a bi-nodal blend
wherei n t hemipbands,extd/oi eleraents sisofdedytogks tsuah tdsehpdogen acarboac dioxdde,ange.

Ref erence herein to Kinematic Vi schosity Lef ers 1tjo a nmeasur.enment nmade by
ASTM et h6&bpRggnonoxide, water, methane, “ethane, ethylene, acetylene, propane,

propylene, propyne, butane, butylenes, and butynes. GTL base stocks and base

oils are GTL materials of lubricating viscosity that are generally derived from

hydrocarbons, for example waxy synthesized hydrocarbons, that are themselves



[ 0025] GTL base stocks and base oils derived from GIL materials, especially
hydr oi soneri zed/ i sodewaxed F-T material derived base stock(s), and other
hydr oi sorwoi2a@disssedewaxed wax-derived base stock(s), sBCH/US2000m81981

hydr oi somer at es/ i sodewaxat es, which can be used as base stock components of
this invention are further characterized typically as having pour points of
about -5C or |ower, preferably about -10C or | ower, nore preferably about
-15C or lower, still nore preferably about -20C or | ower, and under sone

iti ; h i f. -2 I ith
Cootul | poderh ndto; SR GiRoRS uBop Cons@nif r ShmpouiS dbRliBEss " |
separate j - b i t Q. achi he i i nt.
ofor once ohamig BbfBolfits MndibATILREs! s HBURKEILNT CIFE ba AP e
simlar ayhélnaé esllsvboingsn thO@O@BE diheodlhg hange stpatate)/frdetionated ffrom GTL

material s, especially hydroisonmerized/i sodewaxed F-T material derived base
st ock(s), GIRd roatesialhyuctoias obyr foreeNanplde distidlatinnxon Srgroead difiision, g s)
whi ch are base stqck conpopents i ch can, be used i his.invention are

al so char éES%qufé YtSVElegEq‘f P ‘ﬁgllﬁg\ﬂvﬁbcﬁfﬁg’&@s‘?rt?qwfﬁi XIR8 HOSSSE Vat er
pr ef er abl 0 r , f erabl ‘o

Addi ti ona%’lré(?l?clenfuggr ?@% E)?F{grﬁpg%%vf pl% a‘gtp?r’l]@tgs",va)\%igg%lgéfa?éfia%gﬁe&rl%*lgt ﬁ%rse
base st oclgafBYe, PRydFcRidthelbed 1010 i9ded/akad esynthBNiLed I1gfdbadtibynd;3 hydfo-
greater, and even nore preferably 140 or greater. For exanple, GIL base

st ock(s) tismnentead veisodewas&dd FisdheriTabpsghr €ffelEpmatérial (et chydibsarbopeci al | y

F-T wax generally have a viscosity index of 130 or greater. References
herein t o Waxycbydrqcarbers, vaKes ansl RoFnblfeanalpgops 70xygenajes); [RIg5rpblyn

addition, ,the .GIL base stock(s) . ar i I iahly paraf £inic. eat er
than o0 pevRBIOBsRArS, b, SAIEM AR P LR aaBol, o REBiidhfugla He e
and mul ti ?%daemeafﬁmwab{,@s,cﬁfm‘o%éﬁ‘zéﬂ' &1 ifoRIRwaXEd | syntiRRPAdRWakBs - orThe
rati o of the naphthenic (i.e., cycloparaffin) content “in such conbinations
vari es w mhixtures tdedradfyst and tenperature used. Further, GIL base stocks and

base oils typically have very |low sul fur and nitrogen content, generally
contai ning | ess than about 10 ppm and nore typically |ess than about 5 ppm

of each of, se enents. Th ul fur. and nitro content, of GIL . e

st ock and[g@gﬁ ogl%lLOb 3§$e&t%@((§s}hedﬁﬂm‘? i;g ri%jﬁ oﬁ‘?qtggﬁlémaﬁsﬂ%mgﬁiF-T
mat eri al , i : s { ept| Y 48 [ 8

enbodi ne nth ?agﬁgé%%’%ﬂx%(g?—gd%g E? s§3§ oﬂﬁtgﬁ?ls%s d%é%%‘% fli%r%igc htndg'? gs?i g%n?f S{t]g?d
consi st phgdesiberatized/Hodeonxey civax | derpaidaftiases seouvk(oOn! aremicharactemiuedt s of
cycloparaffins. These GIL base stock(s) typically conprise par aff'?ni C

nat eri al s typigally @sshastingfkigematie rviseesitien atul §9Ho nol ram cabiogip Pa mamf/is i,
preferably, greater than 80 % npn-cyclic . isoparaffins re poeferably
gr eat er tﬁgau%ggbmp%’ 8np5§/f8\fl\4.bé/g'i§8’§]ata§f”f‘ﬁ As mrﬁr{ra 10 2POBF @ef%’gll f;’ Jrest er

than 90 %‘é@fgmwmdl%o@?@% Fhin Ao SRALYD HEATLL aceRBAPlifasy QIGHLL base

stock(s), roirsonerized or isodewaxe mat er’i e stock(s),
and wax- dgase 8ebdky dedived sy ithe dsododeuing esk Patewak 0eidiish , hasuahkagnviic

i somer at es/i sodewaxates, are recited in U S. Pat. Nos. 6,080, 301;

6, 090, 989 vismneity, af6ab@no4 f mm éx abpl09°Caand ta vissosity index ¢fr abeut: 136 or
antiwear protectjon, rus rotect.ion, mcropitting protectiqn, frjction
reduct i on STEAEf- i %F&@%érf‘t l’é"‘?sgb?‘:lfgf’?ﬁ St@@k OISR 1EAme tg ﬁ@sgrqli/ﬁﬁq
recogni 2e (k! ol 3E8 S BARinCHE BRIADASED b AfdUrSRd! &Y Unithucin
properties includi'ng favorabl'e properties for gear oil applications. g[ 0031]
| n vari ousndivtiRal fRetisns bf G, bafestooki®ass 01 Grividt isadshirhieVifseweddk/kagewn as
functional fluid additives in the art, can also be incorporated in the

f unct i onaloilf dsuretovergdosi theoprasfuctihe provesss mimtures of éwat oW srgres@dL bageount s,
if desired; fr quentI%/, less@_}f&an about 0.001% up. t bout tl -20% or nore.
In one enBiwKMPARS Ol Irplions YpEobMaxIaMErafe Base StRrka/hase Rit HaCHPBYRS

consi sti ngve?f a H}ﬁkt?ﬁgésdgiq&?e of WB 'olr'rﬁ&reslbv@{)fsgégﬁ?}; (ﬂqu'bﬁéé’ %ckg%ﬁa%é Nt s,
detergents, antifoaniadditi ves, Vi scosity Index - nprovers, copper

passi vat OfgactiBBis3landRFOWAY AhEratd Bade $tBB[R)/bASES oil APAdtRFTI() Wi thhbrkY, ttRios,
pour point depreSsants, demulsifiers, anti-wear agents, extreme pressure
addi t i ves onnmhofe ilighowmiscosity i @TE. babe shdck(s)/base loils tfeattival Hwandr wax
non-limting exanples and are not intented to limt the clains.



10032] Dispersants should contain the al kenyl or alkyl group R has an M
val ue of about 500 to about 5000 and an MM WMh ratio of about 1 to about 5.
The pref ewpedodass2at er val s depend on the chem cal nat ur @Cofustévg/oaryent
inmproving filterability. Polyolefinic polynmers suitable for the reaction

wi th mal ei c anhydride or other acid matgrials or acid formng material s,

i ncl ude pol yners contai ning a predom nant quantity of C2 to C5 nonool efins,
for exanple, ethylene, propylene butyl ene, isobutylene and pentene. A

anhyct 1 de verald Do Se Bl o Ttssonelido S GERT rpdhl EE Wileein
boLY ! SobutR et eahiHifs, ATVIESIAR wilR 3R dorddif deaRel s@ikc e CORERIdIfcca

succinim risin e reac uct of a succl ni nhydride with a

pol yani ne hetdif t@'I‘Km@Miatl@rVﬁHcK}fiky $¢lﬂé$§ td Bentasaterhbet madeiby A SdNVyrdeihde
serving as the reaction substance consists preferably of polynerised

i sobut eneI¥Ed.ng an Mh val ue of about 1200 to about 2500. Mbre
advant ageousl y, the al kenyl or al kyl substituent of the succinic anhydride
serving as the reaction substance consists in a polynerised isobutene

havi ng an méj 81 *ba®PBELEA0R HaBe BN eri% el ro feﬂenage%f&1§ SIRELMIIRY

filterabil t ai s an eéSter oOf Ssucci nic aci rirsin he*reacti on

product oty 6roi§'§1ﬁbﬂk@d/%%ﬂ)é®fak€@ Bnpl RiAteddl Phetivéd Rﬂislé hs’t@bk@)a|dr‘1@h©|thert he
al kenyl or a kyl substituent of the succinic anhydride serving as the

reaction hydsdisoraericedissodtsaadd anvagelerises obase pstogkés)i sedch satsut vax
havi ng an_Mh val ue of 500 to 1500. |In preference, .a poly rlsed i sobut ene
havi ng an MﬁrQ}&q)rBéraé$S/ g9dewaxatenowhich canbe used £ base fhec E?WQBP%MQ s of

d
o 11 er b 10y SRR SR chori R B CIRLEERT et Froathly SEABAY ¢ ons
of the pre§“@tor'18\\(1@f‘tﬂrﬁférr£e@¥' AR §]S 0P loWef Gnofd mémsgrwulg°@%rds or

reactive derivatives 't The am des may Be char acteri'zed by a

hydr ocar bybéwer, il awrt giroferablfyr atorb@0PCéort tovadry uind9tndar swone aoadejonsach i s
i ndependent | y hydrogen or a hydrocarbyl, ani nohydrocarbyl,

hydr oxyhy #Rayt havs/ admntag%z;tSep@@ymmés Qﬁ@b@wt WBIE Ay dowearsith l{jfﬂ&dppour

Ryar ocar byPais o QBRI oR0 e nihgoHBr -a0apotk Teyelar Homcromy: & reRasets,
al kyl ene g@?’dgﬂquo%ng'rﬂhﬁ%eg@?t:ﬁc@cp%’hcﬂ@veQB@%sﬁ‘é&’%ur%ﬁp A#o] RERGeddEsde can

be derive nocarb 't c acl a hydrocar byl containing from

6 to abouhedfin b BSurC pole redi¢o s naceduramentofiade by |ASTM DIy cindc giniydr gr oup
derived froma fatty acid containing from 12 to about 24 carbon atons.

[ 0036] Theutomatediversdeny.ved froma di- or tricarboxylic acid, will contain
from6 to about 90 or nore carbon atons dependi ng on the type of

pol ycarboxylic acid. For exanple, when the am de is derived froma diner

acid, wil l[06ﬂﬂt arfle GTL base stock(s) derived from GTL materials, especially
hydroisomerized/isodewaxed F-T material derived base stock(s), and other
hydroisomerized/isodewaxed wax-derived base stock(s) which are base stock
components which can be used in this invention are also characterized typically
as having viscosity indices of 80 or greater, preferably 100 or greater, and more
preferably 120 or greater. Additionally, in certain particular instances, viscosity
index of these base stocks may be preferably 130 or greater, more preferably 135
or greater, and even more preferably 140 or greater. For example, GTL base
stock(s) that derive from GTL materials preferably F-T materials especially F-T
wax generally have a viscosity index of 130 or greater. References herein to

viscosity index refer to ASTM method D2270.



- 12 - fromabout 18 to about 44 carbon atons or nore, and am des derived
fromtrinmer acids generally wll contain an average of from about 44 to
about 90 werbom4s820ns. Each is i ndependently hydrogen orCa/usg@vocesbyl

am nohydrocar byl , hydroxyhydrocarbyl or a heterocyclic-substituted

hydr ocar bon group containing up to abouig .10 carbon atons. It may be

i ndependently heterocyclic substituted hydrocarbyl groups wherein the

het erocyclic substituent is derived frompyrrole, pyrroline, pyrrolidine,
nmor phol i ne, piperazine, piperidine, pyridine, pipecoline, etc. Specific
exanpl es include nethyl, ethyl, n-propyl, n-butyl, n-hexyl, hydroxynethyl,

hydr oxyet Iflwlq%zl—qug{l gaa;g{?&p)ghe @ ngaggegtl%ﬂégs%a{%iﬁggid&n!y’ h@ﬁl??ﬁré’ﬂ}ﬂie of,

2- et hyl py - et yrrolidine, ridine,” e 100371 The
al kyl grogpedtén ligaran 90 K yplegdtmt O sapipracsiit aamd nandy orochtiia akdwturdd o bon
atons. Exanples of such al kylene groups include, nethylene, ethylene,

pr opy| ene manacyclipamfiing rmultidyglepasalginsu ps ,ccml@lniaéogamﬁhc @oarcyclicky| ene
group cont ai ni up abqut carbon atops. EX | es.of such. .

hydr ocar byi%®RE éupig? rTéPBa‘ét,l 8}?993‘9?@?\%{0 Gf%y%‘ﬂggarﬁi@ﬁi/ ICQHéa,m dpSuchne
am de contgj iy e I

nor phol i néggﬁ?%%todlrsg@a?}sesﬁgﬁﬁe Eggpdzla%riealg gﬁt{eﬂ‘g#r%thgk ggﬁde@g@?gﬁ@gP lE)eiv&\/g
hydroxy gk@éRS it Maser 6ilatdypidatld havé heerbywcanlil ane giteopes. coyrncal |y,
the ami des are prepared by reacting a carboxylic acid or reactive

deri vat i veen¢rallgafontainngalessthareabditc) ppm, andgnere typicallyoless than gbautp.
100381 Ali_phatic, nonoam nes jnclude_po i phat.ic and

di - al i phadi RynEEtqachiddhess Aleancmie, éﬁhﬁnmréﬂ%pwgpgew%‘m 9fe Thebase

sat urated_gr,unsat.ur at .St1al hai I ' S m nes
el ude,  POFSoRrEE fll BOGiEL BN MR BiPhel SH e 1

di al kenyl 1$446841 Eﬁf&%lﬁnﬁﬂp%axei%%sse%@fhﬂbfﬂiﬁ exanpl es of such nmonoam nes

i nclude ethyl amne, di'ethyl am ne, n-butyl amine, di-n-butyl amne,

i sobutyl am ne, coco am ne, stearyl amne, oleyl - 13 - amne, etc. An
exanple of a cycloaliphatic-substituted aliphatic anine is

_ 2- :
(cycl ohexy9028Jt hin a prefeered mmbedimensithg s EE fage sfeckésmeamprisesapariafinis: i ¢
am nes incl uyde 2-(2-am nget hyl ) -.pyrrol e, 2-(2-am nQ -1- yl.pyrrole,
2-(2- ani ‘_F%?}P)tf’it- HH |B§f¥iﬁ’_}ﬂ‘%‘?thfe Oiﬁ‘é’naéy_(“}‘_-%a‘r%oﬁg‘té’?ﬁ%}% )3#8;% 12“{;1}@ 1- (2-
am noet hylamuﬂ?s)’ &A! Qg_cl ak AR NOBAEN! XPTIPebhSH Rock(s) typically comprise
2-(2-am noet hyl) pyridine, 1- (2-am noethyl)pyrrolidine,
1- ( 3- am nepraffiyic) matetidoltleat Gnisdt of greater than 60 wt% non-cyclic isoparaffins,
am nopropyl )i ndol e, 4- (3-am nowyl ) m)rﬁhql i ne, 1- ( 3-am nopr opgl) - 2-
pi pecol i ngreferably greatenthapyd) Wi¥ppepaiyicHr deeraraliins, mergorefapblyoareagiat i c
monoam neg arg .t hgse nonoam nes rein there is.one cycloaliphahic
substitue ana§§ éd‘%‘l‘?’é“g{q Vopﬁygl}ﬁgs’a?ﬂi1W%fpf%f§@?Y h%%tﬁﬁ déé)rbgbb‘%%at om
in the cychhGati: é’ifffriér e. Exanpl es of cycloaliphatic nonoam nes include
cyc | ohex;%h;cr%rckggs,o%:a)&lc opent yl am nes, cycl ohexenyl am nes, ~
cycl opent enyl am nes, N-ethyl-cycl ohexyl am ne, dicycl ohexyl am nes, and the
| i ke. Exanples of aliphatic-substituted, aromatic-substituted, and

het er ocycl[0@2HubEsefulit eempysitioasi o alGEL nbasanstaek(s).ndnireisomerized or
propyl -substituted c ohexyl ami nes,. enyl -substituted cycl openfyl an nes,
and pyr an\}?o@mf’gt u%('gh c?lﬂ)(?f xyﬁﬁ?hvgg. %%)9(940]5%%%%3'[ i G Wgé'(f%lélleg]de

t hose non ] i on of onmat i i ng ruct is
attached 17CSIRTmAiEEE|sRaBuaRERTD, BA O LBRIRCTR, e C9uPl ustarl y be
a nononucligaferafcdTBddesvaxatés, @re fecitedrif (US), iPaedNbS. B10 8@ B0¢N6)0INI8L; and

i nclude fused aromatic rings, especially those derived from napht hal ene.
Exanpl es 6fl6¥afdrexampdeani nes i ncl ude aniline,

di - (par anet hyl phenyl ) am ne, napht hyl am ne, N-(n-butyl)-aniline, and the

| i ke. Exanples of aliphatic-substituted, cycloaliphatic-substituted, and
het er ocyclAdditivpsst i t ut ed aromati ¢ nonoani nes are para-et hoxy-aniline,

par a- dodecyl ani | i ne, cycl ohexyl substituted napht hyl am ne, phenat hi azi nes,

and t hi enydo30]bsThd Wty Iha4}e.be chosen to modify various properties of the

lubricating oils. For gear oils, the additives should provide the following



- 14 - [0041] Polyam nes are aliphatic, cycloaliphatic and aromatic

pol yam nes anal ogous to the above-descri bed nonoam nes except for the
presence wothoon4sd2ei r structure of additional am no nit POFAIS2009DNES1

addi tional ami no nitrogens can be primary, secondary or tertiary am no
nitrogens. Exanples of such pol yam nes_jgmcl ude

N- am no- pr opyl - cycl ohexyl am nes, N, N -di -n-butyl -paraphenyl ene di am ne,

bi s- (par a- am nophenyl ) met hane, 1, 4-di am nocycl ohexane, and the |ike. [0042]
The hydroxy-substituted am nes. contenpl ated are those having. hydr.o

substit ueR ‘§’°5'6?ﬁ2|@d‘t‘éﬁ‘?aé(PchSPCPSna“%;IEBF?cﬁPanIBFWé%WOée‘gH?I%grﬁlﬁi%ear bon
atom that.jSeAth I QuUp b, . th-P0l: l,cohol s.
Seampl es. ARtk RGBS ALE-D R RRMIENIEN ih 4RE drE T eBRefE

di - (3- hydyapiy a@ditives aRanean Sehdlilisei WeuicHievdrifarablehyidipexydsuindluding ne,

di et hanol am ne, di-(2- hydroxyam ne, N-(hydroxypropyl)-propylam ne,

N- ( 2- net h{dvoraldg properkigh for gear @l dpmlicatipoy.cl opent yl  par ahydr oxyani | i ne,

N- hydr oxyet hal piperazine and the like. [0043] In one enbodi nent, the

am nes useful in the present invention are al kyl ene pol yam nes i ncl udi ng

hydr ogen, droca. r byl . nQ. hydrogaghyl I QX d I

het er ocyc[(fﬂj(:"-ljult;1 VEUPRY %E?@%ﬁ?ﬁl %g?\gﬁpggoﬁ?%%}%&ﬁg ﬁﬂp}d\ft éﬁ’%@%g%’ ‘Ygﬁcar bon
atoms, Al knbwndfy AldCHORAL MA@ WRdRARRSSiInMHRIakPcAP affROBE idlorpardied iates. and
is 2 to about 10. Preferably, Alk is ethylene or propylene. Usually, a wll
have an afierctigaal dluié¢ @mpaositioz dfothebmvenfionPimnmelatyedf smath ardduplts nid

pol yam nes include net hyl ene pol yam nes, ethylene pol yam nes, butylene

pol yani nedesipads piaquaatipoleys thancaboup O304 % v toabpakil ReZ0 %P e I one

pol yam nes, . heptyl en ol.yam nes, .etc. [00 Kyl ene pol yam nes | ngl ude
et hyl ene mﬁﬁﬁagmt ﬁ?elgfﬁﬂ e qlfzf'lflgmvﬁegs ﬁé‘i‘%ﬂ&l@{é @Fag,&lﬂg, ceny! guﬂcfene

di am ne, I di am : pit hyl.e LA e, t ;

i am ne, A i i oS Tac 5 G, oAiRn

di (hept aneddiyivesie)is¢dsignindex iinprovapyt@per passiaaions, metal dasttivdtersgrust

pentam ne, trinmethylene diam ne, pentaethyl ene hexam ne, | .

di (tri et inhibiterst corepion, indribiterse pobk Point dersessants | degaulafiesis.caribtvdatied by
condensing two or. nore of the above-illustrated kyl e am nes_ ar. seful,
as are ni gg‘ﬂ?%se’ﬁfer?wr‘?ﬁsu%?@g e%ﬁﬁ?dot?m%lﬂg ‘Hf’gﬁlé‘?rées 3‘?’? ltb%?%/gﬁ?#es.

[ 0045] Et iyl P t??ﬂﬁ : especially
usef ul fotr;é(lrO gggrgﬁgg%ﬁméggg eéﬁﬁ‘%gs?%‘c&t%ﬁég@g h uc qﬁ@?&‘éﬁc%&ggﬁére descri bed
in detail under the heading "D am nes and H gher Am nes" in The

Encycl opedi a of Chemi cal Technol ogy, Second Edition, Kirk and O hner,

Vol une 7, [(083¢s Rispesants sharldcéamain tebhikshgl or akyl group & hashan Whey and
Sons, 1965, which is reby incorporated b efere for the disclosure of
usef ul poV@rlé}ﬁiorfé’?.ouSég 8 _ ey M‘draﬁ‘@s‘fnfc elrFP R b@ﬁﬁ he
reaction ﬁxtefélile&lll\lﬁxli%?&vgﬁl && £a Wxttf]]%%ﬂgﬂﬂbﬁ Aty og?ﬁg%:ggﬂt %B%\/iﬁ hyl ene
imne witharrng-opening reagent such as annonia, etc. ese reactions
resul t i nfiitbRabligduPbiyleiict HRlpRERVNRIitabRITPIORX the XfacEidn Ofwith Kitlatele

pol yam nes, including cyclic condensation products such as piperazines.
[0046] O wehydradef of otlygreacidfmpieripdmbnacid fomming wateridis simchuteupolymersr om

stripping of the above-described polyampne mxtures. In_this instance,
| ower ol ERRIPHNNGEF GHedyBInanti %‘é%mﬁﬁdogkp?attpl éscé‘h‘?%ﬁlﬁféﬁ’s?%ﬁ EXBRLY ed

ot yam nEIES BP AR BV K RO RS o, mERS Ao Blety, Spfble o e
charact er Eé@@léﬁaibzﬁdlyﬂle} 6§38 Spdlgﬁebasen@.s Tl Yudchsie ARBRrdé pRifetrBl Gyt X

mat eri al borling bel ow about” 200.degree. C. In the instance of ethyl ene

pol yam nerdactibnsabstahceis RIBS A ethdt 1sy pelyasdaieeylaudcinge achydridee quite
useful, the bottonms contain | ess than about 2% (by weight) total diethylene
triamne (DETA) or triethylene tetram ne ([ETA). A typical sanple of such

et hyl ene m bott ons_obt ai ned. from.t hg Dow Chem Gal
Freeport, ﬁiﬁgéis Iggléff éﬁggreeang%qr%gxs_a TS l%ﬂ}lgﬁﬁf) gH)Ir gﬂ)‘?’%/ﬁ]ae re%%&%}‘od{fct
of a succinic anhydride with a polyamine, the alkeny! or alkyl substituent of the

succinic anhydride serving as the reaction substance consists preferably of



- 16 - analysis of such a sanple showed it to contain about 0.93% "Li ght
Ends" (nost probably DETA), 0.72% TETA, 21.74%tetraethyl ene pentam ne and
76. 61% pewmbDaetdmbszae hexam ne and hi gher (by wei ght). TireTarsadokpbmae

pol yam ne bottons include cyclic condensation products such as piperazi ne
and hi gher anal ogs of diethylene triampg, triethylene tetramne and the
like. [0047] The dispersants are selected from Mannich bases that are
condensation reaction products of .a high nol ecul ar wei ght phenol, an

512 BONAAES B0l BUETBE o TG
cerl et PThelTRLS, MR B, Bopiehf s 1 RSt o

am des andeR3HEhHS théebhdn QARIAIRE JINSRKCInSa PolAnBMSEP tybvdnedlkastiag iaRd
agent and a a polyhydric aliphatic al cohol (Such as glycerol,

pent aer yt iMntwdluerofsabduitt 3190 foOaHA]t 2400.eES tHaragaht impedvipgl filterabality
materials that usually contain an oil saoluble high, nolecul ar weight .
backbone KCPRtaER 2 eatep @Il HucEme Rrishedmprising thedeagtian predusd ofid BUGRRIC ¢l es

ol soany BRBRGAIE B BHALRRR Y ptTY PR 68, DR Ren L QL RS Kb ishaRaT”
end- cappeghe &%dﬁk%hgaﬁdg%'eﬁéiﬁg aq hﬂgiéﬂﬁoﬁ%bﬁﬁgcé cbRsistd advangieBhsigone of

t he above, I1n treat rates that range trom about 0.1% up to 10-20% or “nore.
Conmonl y wfacddlyaicpicad bsububarnkhaviag ramt oini vdlae af S 00! of 1500 dhyprefeserced a
copolyners, i.e.--ethylene, propylene, butylene, isobutylenc, styrene;

t her e may pelymeysedosobetene hating drulvt valualof $d0upsl 200d8usedat ed i nto the
backbone of the pol yner, whose nol ecul ar wei ght ranges from 300 up to 5000.
Pol ar materials such as am nes, alcohols, am des or esters are attached to

t he backb i .Bri _ -1 ) : i d P . [
hi nder ed S S‘ﬁ‘g“r%gﬁsdsgﬁté‘ﬁleas],‘% ?eggi%tq’qelrr‘te-é%"tcg{ﬂﬁh%ﬁ%ﬁeak GRS, Shibhfa! 1Y

2, 6-di - t epteddutey hd@itiviess Blicnd robifidrs ol Dispetsahtst- (PheoainideS-wipichparRoi C)
phenol ; N, N-di (al kyl phenyl ) ami nes; and al kyl ated phenyl enedi am nes. [0051]
The ant i oxtitized i trepooropositions lof the presdnt myeptienanay bapamidgs gdmomuat as

butyl at ed hydraoxyt ol uene, suitably present in an a t of 0.01 to 5%

e er abl PO ARG aARIdsy Ghe FARIVET TR B0 Clodmidsn. may e

Al ternati g i) t . r a r I gnam ne
A et nat | K hieifiogh o8 B ROTRABGS LRl R, SR ARfc"8 & SR S0

P, p- di oct y¥hfbopheanadtl Neac'sad Sindgpand¥ntlyn Addiogdenr € or The alli‘?d}@carbg/l,
anti-oxi dant conponent is suitably presenf in" a range of fromO0.01 to 5% by
wei ght of amhieohydrocarhyt, compdrexyhpdrocarhyd praef erabl yheferbeydids@stiti@ds2]

Theam ne-t ypeant.i oxi danti ncl ydes, f or exanpl e, ..
monoal kyl hVﬂ?%ﬁ;hYdrﬁrﬁBBsmﬂYa‘gﬁgﬂ%M aronAnhydrespRagash is, independently,

a hydrocarbylene group containing up to about 10 carbon atoms; Alk is an

alkylene group containing up to about 10 carbon atoms.

[0035] The amide can be derived from a monocarboxylic acid, a hydrocarbyl
group containing from 6 to about 30 or 38 carbon atoms and more often will be a
hydrocarbyl group derived from a fatty acid containing from 12 to about 24

carbon atoms.

[0036] The amide is derived from a di- or tricarboxylic acid, will contain from
6 to about 90 or more carbon atoms depending on the type of polycarboxylic

acid. For example, when the amide is derived from a dimer acid, will contain



nmonononyl di phenyl am ne; di al kyl di phenyl am nessuchas4, 4' -

di but yl di phenyl am ne, 4, 4'-di pentyl di phenyl am ne,

4, 4" - di hew9l2dégpiassrg| anmi ne, PCT/US2009/001981

4, 4" - di heptyl di phenyl am ne, 4, 4' - di oct yl di phenyl am neand4, 4' -

di nonyl di phenyl am ne; pol yal kyl di phenyl agp nessuchas tetrabutyl di phenyl am ne,
t et rahexyl di phenyl am ne, tetraoctyl di phenyl am ne and

t et ranonyl di phenyl am ne; and napht hyl am nes such as . al pha. - napht hyl am ne,

phenyl - . al pha. - napht hyl am ne, but yl phenyl - . al pha. - napht hyl.am ne

ent Y1 phot aHtRalY. K mony (4 Hca s, Ohyore ' ka i dRo ek frem

hept yl phe - - ) .0 y - h ) and

nony | phe%{n-e.r qé?%ﬁgeﬂaﬁggmlyg@%uﬂeg é&g{%sé{. f?rngp%ro ru gama?é;%%m %

di al kyl di ghsnl amtdis. Faehsuisf Uindepehdéntiyng adkdgen dait andhjdiecarbyie- t ype

antioxidant are added to the base dc??l in a}nn armun%wof from Q.%l tg(fbg% by

wei ght, -amiBohydnoeiryhbl yhydroxybyddocabyd% byr wea ghtheterecuelicreubsituted t ot al

wei ght of .the conmposition. ..
hydrocarbon group containing up to about 10 carbon atoms. It may be
independently heterocyclic substituted hydrocarbyl groups wherein the
heterocyclic substituent is derived from pyrrole, pyrroline, pyrrolidine,
morpholine, piperazine, piperidine, pyridine, pipecoline, etc. Specific examples
include methyl, ethyl, n-propyl, n-butyl, n-hexyl, hydroxymethyl, hydroxyethyl,
hydroxypropyl, amino-methyl, aminoethyl, aminopropyl, 2-ethylpyridine, 1-

ethylpyrrolidine, 1-ethylpiperidine, etc.

[0037] The alkyl group can be an alkylene group containing from 1 to about 10
carbon atoms. Examples of such alkylene groups include, methylene, ethylene,
propylene, etc. Also are hydrocarbylene groups, and in particular, alkylene
group containing up to about 10 carbon atoms. Examples of such hydrocarbylene
groups include, methylene, ethylene, propylene, etc. The amide contains at least
one morpholinyl group. In one embodiment, the morpholine structure is formed
as a result of the condensation of two hydroxy groups which are attached to the
hydrocarbylene groups. Typically, the amides are prepared by reacting a
carboxylic acid or reactive derivative thereof with an amine which contains at

least one >NH group.

[0038] Aliphatic monoamines include mono-aliphatic and di-aliphatic-
substituted amines wherein the aliphatic groups may be saturated or unsaturated
and straight chain or branched chain. Such amines include, for example, mono-
and di-alkyl-substituted amines, mono- and dialkenyl-substituted amines, etc.
Specific examples of such monoamines include ethyl amine, diethyl amine, n-

butyl amine, di-n-butyl amine, isobutyl amine, coco amine, stearyl amine, oleyl



[ 0053] Oxidation inhibitors, organic conpounds containing nitrogen,
phosphorus and sone al kyl phenols are al so enpl oyed. Two general types of
oxi dat i orwDrzho%bi4ss28s are t hose that react with the initiPararsg009persKy
radi cal s, and hydroperoxides to forminactive conmpounds, and those that
deconpose these materials to formless_agtive conpounds. Exanples are

hi ndered (al kyl ated) phenols, e.g. 6-di(tert-butyl)-4-nethyl phenol
[2,6-di(tert-butyl)-p-cresol, DBPC], and aronatic am nes, e.g.

N- phenyl - al pha- napht hal am hese arg used i,n turhi ircul.ati.on, and
hygr au?/i c aipe; Cifat Br?‘qwn]@nﬂgd‘ ]cy)glog I%%H"eﬁul?é‘&%eg a l%‘*ﬁ'r? PHPP%S o™ ani ne

/" phenol i i
L ool b gl B M ARl of ASCAHEUE SRS Sapk 0B
24but y1- 4 | ) ; ol

b1 oy Dy il ML) et i el

met hoxyphanmihoethyb- timethiplpyytdlidinequiandne 4¢ (ﬁaauﬁmthybmdypholh@e Kavs)aélrchl

D ana - - smigpethyh B%%%%SEL?@E&%&&@%%@ b Grantngeltinimindier, tna”
2 o i -t - BergnngEteRERifing oi °una LB i dpReSPHREER S phenol -

e S‘Xybe%?‘;?‘é@fosg&%%%fy 146 S ATE SRR RIS e prfgmnorron 2
hydr oxyph@ﬂyécbﬂhmeplQBmmdsmdm—anymdhcﬁnOBe Setdi -t - butyl-4-

hydr oxyphenyl ) propi onate (manufactured by the Yoshitom Seiyaku Co. under
t het radedesi gnati on" YonoxSS"), n- dodecyl-3- (3, 5-di -t-butyl-4-

methy 1 6. Q04341 EREARBRARS marteRings st | 38% ROTERBRE NN RE S O lnder
the trade S/Eﬁ}agpﬁ%ﬂf tuﬁéq 9f MY ﬁg(?])dl o th amlnod Bogen throu h a

2, 2' -nmet hytene tbuty eno nu acture y~the Ka guchi
Kagaku Co catbutedtoiin ﬂareagehdermgﬂmdtofe FAlahqgas ¥¥ 6pAdaliplitapimenohmisesch as
4,4' -putylidenebis(3-nmethyl-6- t-butyl- phenol) (manufactured by the
Kawaguchi irelgdeu Csyclohesylanmiaes.r ade%(fé@l?%ltan@neS,Ant R W@M’y amines,

R T T I R T

ﬁygr o>t<) ;;gg rl](g[ ?igra%ndg%% %é lnl:zsks% gftgg% (oglaqog-%];bstltlﬂ)tgg[iy 'imd }h eterocyclic-
ydr OXYphe@Mbétﬁﬁt&laﬂ?cloéhﬁhat@(yQh@lli@mideéellﬁehlc&( prépydisubstinityd pyetsHexyl-
hexamet hyl ene gl ycol his [3, (3,5-di-t-butyl hy oxyphenyl%proplonate]

( manuf act umadestay tphenyi- b&bsgplet@dal icyglopeatylaminesCo. anthdepyrany |-spbsgtiuted
designation "lrganox L109"), triethylene glycol bis[3-(3-t-butyl-4-hydrox-
y-5- met hyVpIobsFY }amiBEi onat e] (manufactured by the Yoshitom Seiyaku Co.
under the trade designation "Tom nox 917"), 2,2'-thio[diethyl-3-(3,5-di-t-
-butyl-4- hydroxyphenyl)propi onate] (rmanufactured by the C ba Speciality
Chem cal s [Gp40]ung@smbtie anhiaes ikcale f’ﬂl@édeoﬂﬁonbﬁm@rmxwhéﬂéin)a carbon atom of
3,9-bis{1, 1-dinmethyl-213-(3-tbutyl-4-hydroxy-5-nethyl phenyl) - propi onyl o-
xyl et hy112he} ar8matio- ringt staoctaspiis dtéched ndiecxzt}}e t n@@uﬁmn@rm@dgynt Héhe

Sum tono Kagaku Co. under the trade des nation. " Sum | zer 0A8

1,1, 3-t ri SfoMaAHe Fpg Wil hywaégy basa MRAGAUS yrorm%f OBy the

Yosh S

13- ori enRy R ear Piahat dfistd ARGnpGs %ﬁ%i@iﬁh@% %ﬁ’%&é from
(manuf act yhy gﬂtﬂa}/ erfel bExeﬁﬂﬁfésaldft Yrdrhse Cﬁbﬁoé’r‘ﬂﬂ%s R€uble adﬁ‘llﬁﬁSl G@aren

"l rganox 33 , bis[3,3 -bis(4'-hydroxy-3'-t-butyl phenybutyri-c acrd] glycol

ester, 2- (rﬁéth’g%lphdnyt)abmhe;gIna@hﬂ»dammﬁq%r@lyb)l{yi&{ahy]ﬁne asd the like. Examples
(2",4"-di-t-butyl-3"-hydroxyphenyl )nmethyl gutyl phenol and 2, 6-bis
of aliphatic- “subs ituted,” cycloaliphatic- substltute and heterocyc ic- substltuted

aromatic monoamines are para-ethoxy-aniline, para-dodecylaniline, cyclohexyl-

substituted naphthylamine, phenathiazines, and thienyl-substituted aniline.



hydr oxy- 31-t-butyl-51- net hyl benzyl) - 4- net hyl phenol ; and phenol | al dehyde
condensates such as the condensates of p-t-butyl phenol and fornal dehyde and
t he condemear@si4sf23p-t - but yl phenol and acet al dehyde. - PRO/US2000086881

Vi scosity index inprovers and/or the pour point depressant include

pol ynmeri c al kyl net hacryl ates and ol efi njg.copol yners such as an

et hyl ene- propyl ene copol yner or a styrene-butadi ene copol yner or pol yal kene
such as PIB. Viscosity index inprovers (VI inprovers) high nmol ecul ar

i ght I hat t t | ,at_high
terper at ultetHior BOBRAHREh ey e Rbef ey iBUPbRGS oatd rRoTRHLS RUTHBIS
| TRrover s JAhfolhS 18GhY! MK DKYABES ABfoAARRSYIRLD f6F wé Pr&schel %o,
ol efin pol'ynmers an e- uta

copol yners, styren ene copol ymers. [ 0056]

Q her exandiestraftutdf ddditdnial ymnrﬁtdﬁitrogahsovné additionde apohy mittbgesydaat e,
pol yi sobutyl ene, al pha-olefin polyners, al pha-olefin copolyners (e.g., an

et hyl ene- peqpirharnye sc@mﬂayy@r)ertlpqr gmiiy hifrggense Expmples oﬁsmdiamlm@snes
naphthalene c ndensat es, a st ﬁé%adlene cogghﬁnﬁ gnd t he I|ke
these,  polyHtRacyREIBORIOPKECYE ARRHARMENS: ag AT AR adraheny] enfo 000

to 300, 000, I ng a
number avaiafe:BlsuRidntibOphihtFitRal BRIBEy TRRRL/IR feae.

et hyl eneal pha-ol efi n copol yners havi ng a nunber average_nDIecuIar wei ght of
1,000 to 10,000 are preferred. [0057] The viscosity index increasing agents
whi ch can [0@42]seThe hydmk:y -stibstiteted mpliags pohtgmgtlatadraye thase havihg hydroxy

et hyl ene/ propyl ene copol yners, other non- dlspershon type viscosity index

i ncr easi n@uhsjéﬁeetswgﬂeéélmcﬂy itA acsbeR Atom otherdhan wcarkon] SR AL iner s,

and di spergsi.bl e, t scosity index i en
cont ai nt ndittdnomsy Haré' BABR R Eandtal O ToORiARAR S IS T RubRS
material s

Conven; ent g L B M R Lo S TR B o

wei ght peaniifif, Bahydroybusilginmiinef 4shgdroxybutyl-dihine, [ﬁ)ﬁﬁﬁinolmmmepodn(Z-
depressors (PPD): include pol ynethacryl ates. nnDnIy used addltlves such
as al kyl aMdeY@Hpﬁﬁ,yners amdt (peirprepiopyly peapedaraine, usef ul Nde-mgthyl)-

pur pose; t ally t.he t rat es ran fro 001%.1.0 1. 005

ot 2 F st cXBlaBrbuting| R ¥svRiopRaRT, Phffvdyrodilife aM bt el ; o
esters th aed H%Béﬁﬂ@” contai ning derivatives thereof. Anti-rust
agents in Fﬁ%ﬁm POP exanpl e, nonocar boxylic acids which have from8 to 30
carbon atons, al kyl or al kenyl succinates or partial esters thereof,

hydr oxy- fatt aci ds which have from 12 to 30 carbon atons and derivatives
t her eof , si ineonah¢shodunents then @nings usedial mﬁhatm@serénmvaeﬂpva@neves

t her eof

o aci ds and der,i atlv t her eof iC aC|d
derivat i vé‘ 35?1‘%:9 E8 Yaffrlaﬁ%rfeﬂua%gt‘gfy o %?éﬁ@?@ EYQ&%PJ%Y Raaf;?é( af fin
oxi des. bel ow.
Exanpl es 2& ﬁ%rﬁ ?g%%%yﬁyﬁ 1?0?7 gqﬁgthféﬁ%@?@)ﬁ@ @?g@% %p aci d,
decanoi ¢ agiaBoutNdeaabert atdafis dAlk diah callgyaleﬂe gipip s;bncanﬁmgdup palabiout d 0aci d,
stearic acid, arachic acid, beheni ¢ aci , cerotic acid, nontanic acid,

nel i ssic saitdn @ﬂomsc andli 1, 2 docalwai 1). dreterablyucd ik iscetylesiecor prorylaee.d,

beef tall bean fatt oco ut fatty acid

linolic a Salaﬁ %awiﬂ ga‘éﬁ:? averge vlptool; {ff9ma “abont Q’h;}fd’f%&?‘éﬁégﬁt@haci d,

| auryl sar r| lisa m c icoacid,

St oar yi s IR Pkiipifl] ihFldsTHARNE %‘M“&F U RS B3yninec

phenoxyac gutylefs ipd rhﬁié@' op@Abhd prdyalfindsO 1Bt psmbresPUexhybsiec

Car boxylic CIdS e alkeﬁglﬁ%knﬂlﬁg%O) sucgﬁﬁbé ac?gg?lndlcatedyln CAS

No. 27859pbBramiarsi leptdene polyaminesgscte.ner eof , di mer aci d,

N-acyl - N-al kyl oxyal kyl aspartic acid esters (U.S. Pat. No. 5, 275, 749).
[0044] Alkylene polyamines include ethylene diamine, triethylene tetramine,

propylene  diamine, trimethylene diamine, hexamethylene diamine,

decamethylene diamine, hexamethylene diamine, decamethylene diamine,



- 22 - 100621 Exanples of the al kyl am nes which function as antirust

addi ves or as reaction products with the above carboxyl ates to give am des
and the |wheoavess2epresented by primary am nes such as Ilpaurshawion®si
coconut-am ne, ntridecyl amne, nyristylam ne, n-pentadecyl anm ne,

pal m tyl am ne, nheptadecyl am ne, stearyj{sam ne, n-nonadecyl am ne,

n- ei cosyl am ne, nhenei cosyl am ne, n-docosyl am ne, n-tricosyl am ne,

n- pent acosyl am ne, ol eyl am ne, beef tall ow anm ne, hydrogenated beef

) PR TR AR e o PR i
O et SRR p O | B SRR SSERULAIER:  hxaine,

di - n- henedRasmetiil e triimiiredl b Yhe diRel. dighdt - drolopsy hanireeobtained by
di - n-pentacosyl -am ne, diol eyl am ne, di-beef tallow am ne, di-hydrogenated
beef tal | condensing twid aiti meuy ob ¢ abaverd lustiewsB plkstentphmdnest ancheseful, as

af orenenti oned N-al kyl pol yal kyenedi ami nes : .

ol . o POHNER R MESQ? I0AS DhdRY PLthi FBRedessihed Relyamipes

et hyl enedi am ne, n-tridecyl ethyl enedi am ne- , nyristyl et hyl enedi am ne, n-
pent adecyl et hyl enedi am ne, pal m tyl et hyl enedi am ne, n-

hept adecy|§i4%)| eP@IHE pelyahaacy, aidhy henreicaMdntioned MBS Gire &ispytialgdi
am ne, n- el cosyl et hyl enedi am ne, n-

henei cosylustfny fenedhisans o€, costland BffeetivghessdiSach rpmlpamindscarsydesetibgd in
enedi am ne, n-pentacosyl et hyl enedi am ne,_ ol eyl et hyl enedi am ne,, be

f
t al | ow et Agtadlienges the beadipgr Byampesianst Bigher Amines | E?feén@'ﬁl%ecz'ﬁd)fs oy

e e A PSP S SO EAF MR O WL A GRY £

nyri styl psopYAeRe e PisbINhRA IS BH RSORHE Welé P EhBESons, 1965, which is
hereby incorporated by reference for the disclosure of useful polyamines. Such
compounds are prepared most conveniently by the reaction of an alkylene
chloride with ammonia or by reaction of an ethylene imine with a ring-opening
reagent such as ammonia, etc. These reactions result in the production of the
somewhat complex mixtures of alkylene polyamines, including cyclic

condensation products such as piperazines.

[0046] Other useful types of polyamine mixtures are those resulting from
stripping of the above-described polyamine mixtures. In this instance, lower
molecular weight polyamines and volatile contaminants are removed from an
alkylene polyamine mixture to leave as reéidue what is often termed "polyamine
bottoms". In general, alkylene polyamine bottoms can be characterized as having
less than 2, usually less than 1% (by weight) material boiling below about
200.degree. C. In the instance of ethylene polyamine bottoms, which are readily
available and found to be quite useful, the bottoms contain less than about 2%
(by weight) total diethylene triamine (DETA) or triethylene tetramine (TETA).
A typical sample of such ethylene polyamine bottoms obtained from the Dow

Chemical Company of Freeport, Texas designated "E-100". Gas chromatography



pal m tyl propyl enedi am ne, n- hept adecyl pr opyl enedi am ne,

st earyl propyl enedi am ne, n- nonadecyl propyl enedi am ne, n-

ei cosyl prepyb@ngss2am ne, n- henei cosyl propyl enedi am ne, nPCTAIS2@9/001981
docosyl propyl endi am ne, n-tri cosyl propyl enedi am ne, n-

pent acosyl propyl enedi am ne, diethyl ene_fjgiLam ne (DETA) or triethylene
tetram ne (TETA), ol eyl propyl enedi am ne, beef tall ow propyl enedi am ne,
hydr ogenat ed beef tall ow propyl enedi ami ne and soy bean-propyl enedi am ne;

e e i, 5o B SRS S M RSB AR
npent adeC%,ka#qggQiA%mm%sTEq{N | Bgybe @?l%é?@%l@ﬁe rTrl)entamine and 76.61%
utylene g yl'enedi a- ne,

n- ei cosyl diram’nhe, ‘n-henei cosyl bt

n- docosyl lyéhmeﬂ{ﬂeﬁénma_rrﬂhél&Qﬁ)l‘ii%l%rﬂlﬁ}ﬂ&déi@ﬁt)nél‘hese alkylene polyamine

n- pent acosyl but yl enedi am ne, ol eyl butyl enedi am ne, beef ) )

t al | ow buthpttenedirtide cyhlidr cysleasattorb pedducts | swshbag yiperazgingnamd highiers oy

bean butyl enedi ani ne; and pentyl enedi am nes such ag ]a | pent yl enedi ani ne,
coconut . panales ey ke thamideyRedmigcicbanins andané Hkd

pal m tyl pentyl enedi am ne, stearyl pentyl enedi am ne, ol eyl -pentyl enedi am ne,
beef tall ow pentyl enedi am ne, hydrogenat ed beef tallow pentyl enedi am ne and

soy bean ﬂ@@& | epReidiPetntd FRE6H ededfiorh | MianaiROBAYeS thatuik Wdadahdapion at ed

phenol s and phenol -formal dehyde resins and synthetic al kylaryl sulfonates
such as meeadtioncprdidnotsyd frahighhmobeval arulvéighaphsnolAad exkylsné poly angiastanids a
predom nant anount of a water-sol ubl e pol| yoxyal kyl ene gl ycol havi n%_ a

pr e- sel ectaacaldehydeusuph sxcfemmaldehydey Spgrinacbaseddispsrgatsothap sraeartiohout
450 and 5000,or- mare., An especi al | referred.faml f.water u

pol yoxyal IByP&Hds g? gf lﬂfgimlef And %Bg%aﬁp%?ﬁﬁl%gg# (t%ﬁgj’\%@%gﬁﬁé’i %\lt/%nt i on
may al so i fid RPdRIxyEdPBANR] ad/bPad affixéur e of
al kyl ene %Sihgggefo o?%gzét§§delm%g? oa?y(l[ a?elg)fx roduct . [%065] aFle}nclti onal
fluids according to the invention possess a pour point of |ess than about
-20 degree C,_and exhibit conpatibility with a wide range of anti- wear

addi tive 40048t Highe muleeiar weightiamides andgsters pugh as resstionduedusts @1t t he
hydrocarbyl acylating agent and a a polyhydric aliphatic alcohol (such as

glycerol, pentaerythritol or sorbitol).

[0049] Ashless (metal-free) polymeric materials that usually contain an oil
soluble high molecular weight backbone linked to a polar functional group that
associates with particles to be dispersed are typically used as dispersants. Zinc
acetate capped, also any treated dispersant, which include borated, cyclic
carbonate, end-capped, polyalkylene maleic anhydride and the like; mixtures of
some of the above, in treat rates that range from about 0.1% up to 10-20% or
more. Commonly used hydrocarbon backbone materials are olefin polymers and
copolymers, i.e.--ethylene, propylene, butylene, isobutylene, styrene; there may
or may not be further functional groups incorporated into the backbone of the
polymer, whose molecular weight ranges from 300 up to 5000. Polar materials
such as amines, alcohols, amides or esters are attached to the backbone via a

bridge.



- 24 - invention also are devoid of fatigue failure that is normally
expected by those of ordinary skill in the art when dealing with polar

| ubri cantwbas@/wssadks. [ 0066] Pol yoxyal kyl ene gl ycol s ugefrmis200/001981 pr esent
i nvention may be produced by a well-known process for preparing

pol yal kyl ene oxi de having hydroxyl end:gfoups by subjecting an al cohol or a
gl ycol ether and one or nore al kyl ene oxi de nononers such as ethyl ene

oxi de, butyl ene oxide, or propylene oxide to form bl ock copolyners in

addi tion rizati op while enpl oyi .Siro base such as po ium
hydr oxi dew@(ﬁecépgpﬁ‘{;mﬁ:dngh@gp%?%%agg'sﬁmc‘{? ecggllvme?élfﬁ B‘h“i\ ES égqs’r'ﬁﬁnl y
carried o at gl it LPN . b

pot assi umlﬂ‘%g%rr&gap Hgmglb ? h%ﬁ%e%ﬁ@%ﬂ:ﬁ-&icﬁgpa?ﬁii ghé'fi ;e-?r%%rb g’%r%(ﬂ?sc%llg%
degrees Cpk@pakfc)dgiHends N N-di(atkyishényinormidesst addailkyaedophérsyleie-
hydr oxi de"being a catalyst is for 'the nost part bonded to the chai n-end of
t he produdeamimekyal kyl ene oxide in a formof al koxide in the pol yner

solution so obtained. [00671 An especially preferred famly of sol uble
pol yoxyal kyl ene gl ycol useful in the conpositions of the present invention

may al so e oduced.from al koxyl.ation_of_ Rn- 0 AT 1 e of
al kyl ene i@%@s fhefadﬁmngi n%ﬂ?gﬁl%‘gx@'ﬁgt %% ap?{(l)'gdl%?& Af&gfg&? %ggan)%ﬁ bt

i nhi bi'tor gyc gl | NydRoRyRI1 hit s¥AtainCart SRRFINAII0.OF €6 Bbs pol Y
al kyl acr?}}“éllltl gggg?@?graslymhe?gwa?%%%i }sggltg}r}%‘réal |y understood to be msg hyl ,
et hyl propyéferdbdpirdpyD,8% by lweight oftheHubyicamnecbmpobsitiensAdternatively, or

di met hyl si licone which formpaterials called dingethy]siloxane polyners in
the vi scoé agditiong€osTponeot ) may ¢OMPUSe @Btaromatisrarang antiaddaesugtiasaner s,

such as silicone I r.s, Whi have been post_ reacted, with various carbon
cont ai ni n&‘m'g?ﬁy@g}éﬁg’?@ppﬁ@ﬂiﬁyﬁnﬁwaeqryp@g‘g'd)c%&?my?m'aﬁgéﬁ% P8V ner s
are soneti 3 | i : i re
required. Omggﬁl?gtrg%égfé %@'?%f é“ﬁé’é‘??d\l}l‘g?f’ng Cgﬂ%gﬁi&?ﬁﬁn%@%ﬁgﬁﬁ%@

i nhi bi t or of fidik WO t@ ISRy by waiphk @F tiae thbrnano toimposititm, nix@nreéarably @iSbasi c
acids useful as anticorrosion agents, other than sebacic acids, which may
be used i totdopresent invention, are adipic acid, azelaic acid,
dodecanedi oi ¢ acid, 3-methyladipic acid, 3-nitrophthalic acid,

1, 10- decanedi car boxylic acid, and fumaric acid. The anticorrosion

conmbi nat i {5 & rai . Qr anch-¢chai , S d orgunsat

nonocar bo 9?*23 agﬁé or%(;agé1 grty{}%]ereopﬁeglr%ﬁgrab?@éwﬁéfaci dfolys a%ﬁg{ﬁgﬁ to C
sub 22 st pgorialkydaiHenysaines at eduaipnocas boxdmooagildiphthelamiieker r emd
concentration of this additive is fromO0.001%to 0.35% by wei ght of the
total | ubmaamonytdipbeinylaovine;Howedietkyldiphenykningpl e wuckri alas ar eddi-ei c

iditself: valeri id and,eruci id. A t of th .
ant1 - cor r SUHGEMARRIE e SiRen B ATEy  SUCRip R iRBanyiamine.

triazole . once akh:| s . %to % by, wei ght
of the to?%ﬁégﬁggﬁﬁﬁ%ﬁgwﬁé&pr ef gf’ﬁr":%lo?g’ilgl glg}éﬁlas ?g/l yl o?‘?lllgigzol e4i;\k\,fewi ch
may be i ngipigAdipRehRnfiABPOS ti %tﬂy@ﬂ(ylc\l,\lﬁhérﬁwaﬁﬁhém i ncl uglgeht ri azolgs,

thi azol es and ‘certain di am ne conpounds which are useful as netal

deact i vat ¢etsabuty Idigtteinybem giey detvalexyldiphphydeming| tetraoctyildipberylapdne sindi azol e
and substituted benzotriazol es such as al kyl substituted derivatives. The
al kyl subé‘i@%ﬂ?@ﬁﬂdlghﬁ%ﬂaml?eécéﬂé a‘PE}@?}EDHa%n‘?LS. suely 350 ralRh APl ¥eRyag) v up

to 8 carbgn atons., The i l es nmay cont ai it -+ he
aromatic lpplﬁléy lé%tﬂbaa?aﬁéﬁggéﬁge’ni tro, am n@&@%@g%ﬁ%ﬁ ﬁée‘f@@%l%l}elg’ of
sui tabl e Hﬁfl’gﬂ%ér . € ' and t h/I-1 ABRA Sfaphthylamine,

et hyl benzg,teri azol é?élﬁggy?@gg%??@ggbl es, g%?gﬁ%ﬁgngot r?azol eps a}rlld

ni t r obenz hepiydpledngs-.alphazoaphthyhineinand detylphenylaatpha.-maphthgdamend ardng
preferred. A straight or branched chain saturated or unsatuyrated

monocar boxgnyphgayd-alphamaphtydemingl | y Qff phurihsads i n die t wh®h may
be up to 35% by..wei ght : . or ester of such an.aci.d: .and rj r

al kyl der Mﬁ(y@ﬁq&&r@g}es % ﬁgﬁpr-gﬂrétlaﬁnag l&ntlod?gﬂbt ?‘6“ g[h%aé@éﬁé'gfl%ns; n
|'S z€ro Obh#Y flgaflﬁ&%facgﬁh%%e badddi13n NUANShHS RHA 0.01 R IR Weight

nor phol i no, al kyl, am do, am no, hydroxy or al kyl or aryl subsfituted
derivatives thereof; or a triazole - 26 - selected from1,2,4 triazole,
1,2,3 triazole, 5-anilo-1,2,3,4-thiatriazole, 3-amnol, 2,4 triazole, 1

-H benzotri azol e-1-yl -nmet hyl i socyani de, net hyl ene-b i sbenzotri azol e and
napht hotri azole. [0070] Al kyl is straight or branched chain and is for
exanpl e nethyl, ethyl, npropyl, iso-propyl, n-butyl, sec-butyl, n-pentyl,
n- hexyl, n-heptyl, n-octyl, 2- ethylhexyl, n-nonyl, n-decyl, n-dodecyl,
n-tetradecyl, n-hexadecyl, n-octadecyl or n-eicosyl.



[0071] Al kenyl is straight or branched chain and is for exanple

prop- 2-enyl, but-2-enyl, 2-nethyl-prop-2-enyl, pent-2-enyl,

hexa- 2, 4-w0enyd14582@c- 10- enyl or ei cos-2-enyl. Cyl coal kylpCirasstaw/oewanpl e
cycl opentyl, cycl ohexyl, cyclooctyl, cyclodecyl, adamantyl or cycl ododecyl.
Aral kyl is for exanple benzyl, 2- phenyjgthyl, benzhydryl or
napht hyl net hyl . [0072] Aryl is for exanple phenyl or naphthyl. The

het erocyclic group is for exanple a norpholine, pyrrolidine, piperidine or

a per hydroa iLne ting. | epe .moi et.ies include for | e et hyl ene,

et hyl ene, pie_zfgf)abéy trff"?— Op(ﬂ)%I S%‘b,bylz‘”ﬁ‘%]% yrlegzﬁbv,e ?‘? é?‘ﬁe%‘f%e eight Q-? oy ene,
1: 10- decyl &1 o§ﬂf3) 1:12- dodecyl ene. [0073] Arylene noieties include for
exanpl e phenyl'ene ‘and napht hyl ene. 1-(or 4)-(dinethylam nonethyl) triazole,
1-(or 4)-(diethylam nomethyl) triazole, 1-(or 4)-(di-isopropylam nonethyl)
triazole,1-(or 4)-(di-n-butylam nomethyl) triazole, 1-(or i

4) - (di - n- @053 ]anDrutationy | jnttibitarsol egrganicor cainpodnis o cxmydiairigomatrpgen),

tri le, 1- 4)-(di-(2-et i th tri le, 1-

4. Cai - n- abesmhanmaner ryms ARV iehgndls' 85 8RO asmblaver. datecpnsialighes 1
tri le, 1- 4. i -n- | ani R | - .

4; '_ ?éio_ ﬁepéb@lﬂ)g n"l}lhgbﬂ{e r )??‘}Q ttl?&:%;tlzﬁgfgéz{éi?;{ﬁ%l?)ﬁllé 1ﬁ1[15%§ ﬁero;zy (rgfhcals, and

4) - [ di - (ph9Breber&xivkd 351 fogmeidictile tddmgdliis, and2those that decompose these

1- (or4)-[di - (but-2"-enyl Yani nomethyl Jtriazol e, 1- (or4)-[di - (ei cos-2' -

enyl ) am nemettials]tot formz dess adtivercompduiidsc\Fxantyeey | axei adetedy (Jlky laked)ol e,

1-(or 4)-(di-benzylam nonethyl) triazole, 1-(or 4)4dl-phenyl am nonet hyl
t ri(azol )e E)lnenqlé,r Zq-g( 4' 6rﬁiftS¥Fo€’WtMBn‘b'ﬂPﬁﬁhylphﬁgalzol L%>6-111@6rft-byuty{?-p-cresony )

- (11- Ll hyl ). triazole, 1 (1 - pi peri di |
4 (L4 Pyl pores e 0681 o 00 Dty R BT e
4)- (2", 2" ydi Py, rtﬁ%}{ﬁé,hé’ilr%l?aiaﬁ,nﬁﬁﬁ‘g'iﬂélrﬁlglicaéﬂkethatl'afé)'int@xded for extended

(di but oxypr opyl -am nonet triaz -(or

4) - (di but gérvivey prioipyhtdos ob ariily V phenoke od &e frefol:10 to 10:1 of the mixtures
4) - (di - butyl am nopropyl -am nonet hyl ) triazole, 1-

(or - 4) - (1prefereslaoni ne) - N, N- bi s(2- et hyl hexyl ) - net hyl benzotri azol e,

N, N-bi s(1- or 4-triazolylnmethyl) |aurylam ne, N, Nbis-(1- or
4-triazolylmethyl) oleylamne, N, N-bis-(1- or 4-triazolyl nmethyl)

et hanol ami n - o ActinlRaz tohy. ne .
di am ne. n}%ﬁ] Cﬁ;ﬁ%ﬁhef a{}f cﬁ’gggﬂ gé%ﬁdngﬁ%(g)gﬂtﬁ isn%\/vﬁfl{‘%:I a%afnyggt}ﬁég%ﬂ(?hqtthe
| ubri cati pgtydid-niktisdphesel! i Mt-dutilhenpteglphtnolvendidin-bmylpitaol, 2,4-
benzotriazole and the 4- al kyl benzotriazoles such as 4-nethyl benzotriazol e
and 4- et hylithethybort-butylphensl, al ky| Bdrbniyl-famethoxyphenolas 3-t-butyl-4-

5-net hyl benzotri azol e, .5-et hyl benzotri azole: 1- al I nzotriazol es ,such as
1- di oc%/yl glféhﬁ’f@f?i‘[eﬂ?g%’% -‘b‘e‘ﬁ'ﬂ%’ X%?SP’éEonﬁegE%‘P‘féﬁ%?‘geWe%?/aI??W@%u“stUch as
the 1-all ¢yl i : @, " -di-t-

1-di octyl ‘Ijaéé' %géﬁﬁ%;%%@rgé%%% g%’ §1%g§fg%; Af?é?éfi r]%B az)dlzé6adr%c} %lgxlzth%nggzagfle
derivati VQ%-QT—t—BQt}Qﬂlﬁhn@‘llﬂﬁerﬁiwém M Z@dﬁﬁbh@@rﬁﬁfetlﬁﬂﬁﬁéﬂlolﬁdﬁd 26edi-t-agent s

/| Extreme pressure agent / Friction Reducer: a‘rgill phosphat es and
phosphi t ebytydridethyipticnol; 2s6r-ditdmtyladzdiomtyphengplspisushhas e2 $sdiet-butyl<al t may

cach hydr BEAEWPNSBLD | Shdat ur bl 1 bt BREua Ry . CASrORyROdA byl
Po about  Jo0ras Sph iy ARBLHEE 0T SPopo ebidlor AR A BES-Eu
18 car bongyaidx¥phehyl)ropiciaedi menkych he hydr ocar fydct@r P S -@i-ebatyiy-
hydroxyphenyl)propionate (manufactured by the Yoshitomi Seiyaku Co. under
the trade designation "Yonox SS"), n-dodecyl-3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionate and 2'-ethylhexyl-3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionate; 2,6-di-t-butyl-.alpha.-dimethylamino-p-cresol, 2,2'-
methylenebis(4-alkyl-- 6-t-butylphenol) compounds such as 2,2'-methylenebis(4-



- 28 - groups. Exanpl es of hydrocarbyl groups include tridecyl, tetradecyl,
pent adecyl, hexadecyl, heptadecyl, octadecyl groups and m xtures thereof.

[ 0076] A wbosphass3ester or salt is a phosphorus aci d egcaruspoogperet by
reacting one or nore phosphorus acid or anhydride with a saturated al cohol.
The phosphorus acid or anhydride is gen@%ally an inorgani ¢c phosphorus
reagent, such as phosphorus pentoxi de, osphorus trioxide, phosphorus

t etroxi de, phosphorous acid, phosphoric acid, phosphorus hal i de, | ower

folpod eyt ¥ 17 % T AT 31%7f2%53%§?}§f5h3}yu% gl KogBke §51 yné%rm ain
from1 to,gbo Ende7 & Ugl?aﬁl(ﬂ{ G‘Ertlﬂagee%*ho%S§ eﬁn(gxflipfneésﬁlglgﬂ%ﬁ (42 aI t-

prepare the p osphor aclrd es or sal

avai | abl eb@bq hendl) aRthrtifBQURd ByX the Q@aWﬁg”ddmeKé‘gél@i Ad&l8ndér méttrm of

synthetic, primary, straight-chain alcohols contarning 12 to 18 carbon

at ons) ; AIdbsnlgnﬁﬁen dAntdge W-660%); bns;ﬂnenbls@u]:ﬁ as@ tk'sblnyhdamqblsﬂkmw)d -Gravi ng

nostly C20 _al cohols as determ ned gas- |.i w%?hroma hy)) and
A&

ALf 0122+ a1b@@Ho|p§wp@1)1@na®fzetup¢d Mrtylealﬂewasu%hlc | tiade 22

| cohol Al fol. al
Sl At NN TR 2 OB
(about 75‘(mfaxumhglaﬁ t?sf %heap&%m%n@erc&r%?ca% 'uﬂﬁéxytl?é %ale! des fon15% of
a C20 primary alco an about 8% of C 18 and C 24 al cohols). Adol

al cohol s dfenoxar ket e@20AHSHI and Chdhbisgl,6-di0Ck Ly Ighenal), et y of 2/8- (dup—es of
nmonohydric fatty al cohols derived fromnaturally occurri ng_ triglycerides

and rangi hydroxyohsny)peapgni frotBispierd C 18)are adarbial d‘lrtd?ﬁtPl'Gdl-er &
Ganbl e Co Th t t |
cont ai6n| nWHi?YYWEn?@gm%eggeia?ggn lﬁltn el ro (ég}sd @rm n(é 60@1’0{- %?M ’?afty

26. 0% of RETREMEANE Sl HRE. (I FER B Mgy iroRlER
group of Qmﬁﬁﬁfa@hﬁbﬂ)bé]aﬂ‘x%@@@ eﬁaqttyr(ﬂsemmalst(de tifiderthie eghale’ dqrsigmmh

avai |l abl e from Shel | em cal For exanple, Neodol 23 is a mxture of C

12 and C 1Bgan@0hoi[d09l\boddrleﬂﬁ’l¢rzﬁ a giyxt)hrebtsﬁ(ﬁ Asbutyl-&-hyslrakcohyts; and
The, p

Neodol 45 f C 15 I h

Cont i ne. PG BEBY Dhiprenaleh (naRutachits sy o5 lteaehswa%@? Eg}ﬁéi{roup
The hyd t

i gt uyerg?ﬁf{ l?%’e{ egﬁﬁﬁgﬂatﬁ’én hg&‘ﬁ{g?’%f‘fgﬁ?bou? %jgﬁ{)%gy b ué_wi-g- c-ar on “at ons.
The hydr oggakm pﬂbﬂfx @héﬂhfh@tu‘i‘&! byaHe U’leﬁT‘S%ef:ﬁht)YOﬂeﬁhB@ﬂs @©.0l .
Fatty vicinal |oIs inc u ose avai l able from Ashland G| under the

gener al t mader dlhsntgrcbt desngAdbbn 1"Taganok AddIS") 538,9-bisé] fledimesthiyb2el8r(3ved from
a straigh Ipha ol e ragtion ,of C 11 -C_14, thelatte i's
deri ved f&’BPMq lE*S’KYC 'I@etLVQFW’PM -propipay|lo-T he M&%‘BM&%@ sal t $ may

pr epar ed or a
oA fo RLEeER R TR B BIRIRNE G B3, FE Sthllofh REpIRyIOREGHAY

monoanm neﬂleortremél YiR5i ﬁﬁ n USSii k1 2 G@ssso"r)cllmi@ &ﬁ%&ﬂym&wréﬁy@ad in
U S. Pat. No. 4,234, [ 0080] The nobnoam nes generally cont'ain a

hydr ocar bjaht}gplump/ \Ahbuﬂanedmzmufscthrmrby llhce Hbshnﬁomﬁ) Sraydan Gu.omsderothef r om 1
to about 12, or from1l to about rhnﬁ mary .nmpnoam nes useful in

E) he lpreseFﬂa ?r@f‘éiﬁr}%lﬁn: Xpﬁlﬂ@oﬁe?ml)a létr’é‘?qﬂ}}’]a%a“n@'trlﬁﬁ'3®%§dll'3rh uhgl-4--
' o1 am nByaRS RIS REnd Uil b CiRE Rl G s R o metar

monoan negrad8cl dedfrfAkiht hWr (B@ 3908}, hWig[s, Deois@ -RyaRytyan- ﬂButylpheny-
di butyl am ne, di cycl openty m ne, di cycl ohexyl am ne; net’hyl butyl am re,
et hyl hexylDboiyreg atid] glycdO ester, 2-(3',5'-di-t-butyl-4-hydroxyphenyl)-methyl-- 4-
(2",4"-di-t-butyl-3"-hydroxyphenyl)methyl-6-t-butylphenol ~ and  2,6-bis(2'-
hydroxy-3'-t-butyl-5'-methylbenzyl)-4-methylphenol; and  phenol/aldehyde
condensates such as the condensates of p-t-butylphenol and formaldehyde and

the condensates of p-t-butylphenol and acetaldehyde.



oct adecyl am ne, ol eyam ne, etc. Also useful fatty am nes include
comercially available fatty am nes such as "Arneen"” am nes (products

avai | abl ewbroowiaks2e Chemical s, Chicago, I111.), such Arnmeem/uS200800®en O,
Armeen COL, Arneen T, Arnmeen HI, Arnmeen S and Arneen SD, wherein the letter
designation relates to the fatty group,pguch as coco, oleyl, tallow, or
stearyl groups. [0082] Ot her useful am nes include primry ether am nes,
such as those represented by the fornula, R'(OR) x NH 2, wherein R is a
di val ent al kyl ene group having about 2 to about 6 carbon atons; x is a
nunber fromone to about 150, or from about one to about five, or one; and

R' is a h ar anpl e
of an eth 53:][] n‘gYslcgﬁ FQ%II ggeer? %lﬁ%/gﬁgﬁ% @&Fkﬂ%ﬁﬁ S%Jlgﬁteslﬁ%lru gguced
and nar kef)sgrnbehdvaﬂls l%ﬁaé‘r@zlat@manbleﬁ%& acgpolyraers Bueh edy ad ethydgrani nes
are. exenplified by those identified as SURFAM P | 4B (d(m)ﬁ oxypr opyI am ne),

SURFAM P1gropjyllémee aopdynéy, oxswmwﬂnabumhene icopolpmossy pr alkemee pucirias
carbon ch engt hs .e,, C 14, h URFAMS descr | bed, above and
used her eﬁﬁf VO iy GAPTREE GV ER. FiED 1 %@Jﬁrévws tpohimge.

bt ot | cUBPoRGess SheaBld| ¥ YRBbuiRlSt bp g@LW K B Farp(eS R o 85 o,
30, or frag Ay férﬁ;%ré%%‘st PHe Iﬂbstf CBAMAERUV] arﬁp}o@&‘guhrez?n&ﬁﬁ&@ﬂhté—t Ons.

Usually the tertiary al kyl primary am nes are nonoam nes the al kyl group is
a hydr ocapmecgscamxi capdlminers)actylate pobymersablefin Adlyneers andataprdymeds,R 6 i s
a hydrocar byl groug containing from1l to about 12 carbon atons. Such am nes
are il usBR&sacnsy F@ﬂ!ﬁr@lﬁ%ﬂ RES; tert-hexylam ne, 1l-nethyl-I|-am no-cyc |
ohexane, tertoctylam ne, tert-decylam ne, tert-dodecyl am ne,

tert-tetradecyl am ne, terthexadecyl am ne, tert-octadecyl am ne,

tert-tet fﬁﬁ%ﬁny(bﬂ{&”e Xl le%erb?CtﬂﬁOSWoﬁ‘ﬂ%nemd\éxXt YrfoPér t%&uuaey

al i phatic am nes my aF e used in preparing the phosphate sal

| 11 ust r at pylnedthadrylete,m ﬁdyesb@ﬁyléﬂu S hipha-alefin - pblymeny i rmllpha&ﬂlEﬁnv\hl ch
is amxture of C11 -C 14 tertiary alkyl primary am nes and "Prinene JM™
which is eopeliiness (et an etlaylene-peopyiene copelymex), aokyalkylstyirens pheneds

bot h | abl e f h Ha Co i |
bri mar y afRHEsaRs: RapRBaER o RS AR, ép%{?aﬁ%Htaéﬁ%niﬁé&hfaﬁ%ﬂ? b8dnk: ©
ordinary gki! b{ tﬂﬁ&h%o%%ethzéﬁfléat% dﬁdv?ﬁ% gg}suhrfh%@f hie gb TRbkectlrFeighelof! for

t he purposes o entlo or theliF preparation-are
descri bed10,000.t5.300:000, Aadaiplis olefirap blshesro oy alpla-pleffinacoprdyméhehaving

het erocycl i c pol yam nes include aziridines, azetidines, azolidines, tetra-
and di hydaapymbem anssagpynoletwlar wmgbﬂ of 1, i ée 130,000 particularlyl ethylenie- and

tetra-hydro oles er.azi.nes 0|ndoles p

i onror phBIPhAe R BRGNS Ao varas RIAFeR: etat b PPl d
N—an1noa|¥yb0@5ggéﬁﬁhﬁga N, N' - dlanlnoalkylplpera2|nes azepi nes,

azoci nes, azoni nes, azecines and tetra-, di-and perhydro derivatives of

each of the above and m xtures of two or nore of these heterocyclic am nes.
Preferred heterocyclic amnes are the saturated 5- and 6- nenbered
het er ocyc[0ﬂ57¢mﬂmvm@nsw nnd@ ondrgasing raggets wd)qugean dredngad snglide, fion t he

or phol | BBl ety el labes B PR BéncBprgen e opaGAN INCTs SRR 1 ut e
B noal ky 108 %s%‘he%e@?m ek dreBRR el P AL AT o RBORKE T o

pyrrolidi §t?§ene¢d1€n@%8ﬁ§ly%ér¥ MEHRpERIble Yopahistobite iAde N Rtkkasing HB&tt uent s
are substifuted on a nifrogen atomform ng part of the hetero ring.

Speci fi ¢ wehargph aﬁragensmmhalhﬂlgrrmmmardlaarhean$opotylmmiezed in such materials.
N- am nopr o] erazine, an

| hol
N, N - di a ﬁy mfe;sfqéégga.h@ea noetrtsi ersﬁmwéyellwrdm thsforBsoLmdxres

opent yi arf AN R%#@%ﬁ%ﬁ.%ﬁ%ﬁ%ﬁyr%%gé#@ﬁ%p@§§’*§zf%gﬁ by PR Y
- 32 - rqt,galz&j pates ba %glgmtd/f%g%tﬂ_tuents containing from8 to about 30, or
from about 12 to about 24 carbon atons. The substituent nmay be saturated or

unsat ur at ed, heptadeceneyl derived ol eyl groups, preferably saturated. In
one aspect, the fatty im dazoline nay be prepared by reacting a fatty
carboxylic acid with a pol yal kyl enepol yam ne, such as those di scussed
above. The fatty carboxylic acids are generally m xtures of straight and
branched chain fatty carboxylic acids contai ning about 8 to about 30 carbon
atonms, or from about 12 to about 24, or from about 16 to about 18.

Car boxylic acids include the polycarboxylic acids or carboxylic acids or
anhydri des having from 2 to about 4 carbonyl groups, preferably 2. The

~ o I



- 33 - substances (e.g. tall oil fatty acid, oleic acid, etc.) as

sol ubilizers. The base |liquids used are napthenic or paraffinic base oils,
synt het i cwoi2b®/146829. pol ygl ycol s, m xed pol ygl ycol s), pelcyalsednonslosi
carboxylic esters, etc. [0086] The conposition conprises at |east one
phosphorus containing extreme pressure_gfditive. Exanples of such additives
are am ne phosphate extrene pressure additives such as that known under the
trade nane | RGALUBE 349 Such am ne phosphates are suitably present in an

t of 0,01 to, 2% f 0..2 0.6% b i ght th
?lrjrg lrJ |n c a(r)It [é@%ﬁo sPoun ﬂ??’"[toqéggr]regﬂer 5 ?@fs@): dﬁgfugjﬁ BP mé{g%gape%?gﬂgﬁﬁanlg hai n

sat ur at ed [ ' i | l?eﬁ;tﬂ 2% useful

sul phuri sélgé(ii ﬁagﬁf‘}é%&% a&\!ﬁgﬂgﬁ(ﬁﬁﬁébgﬁ%&%@yﬁtg t; %g%d#orusgn ester
of such arfoﬁﬁiiypuﬁosé:e@ﬁcaqgahter&@zeétes edngd! fkyin 31601 %atol V.6%6.t her eof , or
short chain alkyl of up'to 5 carbon atons and is hydrogen, norphilino,

al kyl , am do, am no, hydroxy or alkyl or aryl substituted derivatives

thereof; or a triazole selected from1,2,4 triazple, 1,2,3 tri.azole, 3-
ani no- 1, 2,[80%9]; aé@per,us&aiiﬂﬁwdpfsfugfJ%b@li-cyﬁm)eqzlﬁmlswgnpdaec} S, pattial

bt o eeRe e R A0 SRR | RERRve e WelOT. DRHELBG HRRRY ©

phosphat e TH formi I on may be presen

amount of jfe|ldet ﬂg&arﬂ?fé‘: §haRddarBoRy 10 adidd WvhichwRadhtfrgth 8 e 3p@RAsnt | on.
The above am ne phosphates and any of the aforenentioned benzo- or

tol yl tri azodms, slknl be atikernd suogisiatesr ort partial wsters thgtef, dordroxetfatppaidse of.
del i evering antiwear performance. The neutral qrganic pH%rsgé)glfgte is.also a

convent i orvdtich pvsdiiem 13 to i} icatham gtarasied; dedvativesd URECOSARAS al

ic ph te falli it hin the f l,a.as.. i i b
ot oyed TTHBBRE eiffuprt. 24 egrbar Atom: AR B QR LT, Hlfo Bt Y P°
phosphat & sieridglided IRIPOR EphuRfae %53}& §fid afdivatives paeehi faastin Theypigaphat es

i nclude triaryl phosphates; tri osphates, trialKkylaryl phosphates,

triaryl al kijércpprosfatfids and@paraffindxiddsal kenyl phosphates. As specific
exanples of these, referred to are triphenyl phosphate, tricresyl
phosphat e, benzyl di phenyl phosphate, ethyl di phenyl phosphate, tributyl

iR i SRS e A AT e
| ph i | 1:  ~1H | . . .

Fr oyl prb e elE B AR 8 CH) CaBI IR Y, BB In B IRRE HRcinoi adkd.

phosphat e undebatoit Rided)ylaptienadid phogizbiat auid! palmitizl adidnylearibompithanmchic

tri hexyl phosphate, tri(2-ethylhexyl) phosphate tridecyl phos hate,,d

trilauryl ashbspblatne acrldnwar_etlsyl agdpgportanic taﬁidaamrﬁlﬁylc etk pR lg, acd,

o CarmasRoRBOR e 16 s BB b MG Bl BRFSBUD SRR 0

hht,’ i d. Y : i.d id

phosphat e, .0} &deofil %élpgﬁgggggge{lﬁ@;q 3ERENIndiCic %ﬁ89%§b%lﬁ fafty UEEY | 28C1

phosphat e, T"aurylaci _ ecyl aci osphate, stearyl acid
phosphat e hyapekyst@ricear yéidaci tarhpapitaime [ Q0RR] Theripydspbodink i nadidde,
for exanplé, triethyl phosphite, tributyl phosphite, triphenyl phosphite,
tricresyl paho#yhatensitici 4eidnpieamelsgicpsipho ashd,t eleylsar¢asirichgeidexglkylated
phosphite, tridecyl phosphite,, trilayryl phosphite, triisooctyl phosphite,
di phenyl i 468cEyP) phengacetic acidss lagplin fﬁ%éﬁagt e, and trioleyl phosphite.

[0061] Examples of Polybasic Carboxylic Acids: The alkenyl (C10-C100)
succinic acids indicated in CAS No. 27859-58-1 and ester derivatives thereof,
dimer acid, N-acyl-N-alkyloxyalkyl aspartic acid esters (U.S. Pat. No.
5,275,749).



[ 0090] The acid phosphites include, for exanple, dibutyl hydrogenphosphite,
di l auryl hydrogenphosphite, dioleyl hydrogenphosphite, distearyl

hydr ogenpwospiwiss23and di phenyl hydrogenphosphite. Am nesTiusatoofoorst am ne
salts with such phosphates include, for exanple, nono-substituted am nes,
di -substituted am nes and tri-substitutes_am nes. Exanples of the

nono- substituted am nes include butyl am ne, pentylam ne, hexyl am ne,

cycl ohexyl am ne, octylam ne, |aurylam ne, stearylam ne, ol eylam ne and

b | am ne; d_th f.th i -substituted i. i nclud iLbutyl am ne,
BemeY o e ek g U A AR L S5 GE R e

di | auryl anj ne; . dj ' ' ' ' ] I

nonoet hang%%%oﬁekgé@?g%/mn@ngge{ %gél‘% gér{nﬂbﬁg,wﬁee&y %ggﬁ%ﬂﬁ%ﬁi ?rln@ﬁfel%é lrgnzyl
monoet hangbgigséifted p'B?_VWrirﬂ'Q@Oez_hﬁﬁﬂ:@! BOTHE as alghry Rinyihe ogsuRhopanthei me.
Exanpl es of tri-subsfituted am nes include tributylamne, tripentylam ne,
tri hexyl antidecylamimgscl ahgrigtydamine, t m-pentpdecylaming,r i | palmitydamiee, n-
tristearylam ne, trioleylamne, tribenzyl aai gﬁ di ol eyl nonoet hanol am ne,
dil auryl ~ MSREAdEepaRtingni rdeary{aeing, nBriPaAsHdpaRGe, THElGERYlpmIne,  n-
nonopr opanal an n di buty] nop ol am dief | | am . stearyl
di pr opanolhgﬂ?’r‘fg,sﬁfl%fl?/’l dpéﬁgﬂﬁgﬁﬁﬁe, @éﬂg?s}g}d@%%anoﬁg Q%H%ggg%@ﬁﬁpé’

di et hanol QiN8mike e t8iSWARR 2 HydfogdaRRY bedf il tAnahafe ad $63l Bban-

di propanol arfi ne, xylyl diethanolam'ne,” triethanol am ne, and

tri pr opanahdneNExafrpdésl bf Rhesyebahdaryoaminesi inchndendilaahylamanee didcmdnut t he

base oil in an anmount of from0.03 to 5%.by weight, preferably fromO0.1 to
4% by wei @miney el adi-peridscylamings al  dimyFistydaminge corfiosPendeciaribsy| i c
acids to reacted.w th. ami nes, i ncl ude, f.or exanpl e, ,aliphat; r-poxylic
aci ds, di %EQ%HQ&H?‘PI%@ ShRA %CXFWSS)‘;I“SHH’ ay tu"l:‘“‘c’g‘?’%&?/)(l%@“g% ds.
The al | PhafilrceeathNheC 2CURA AKRJyRRfic! 0 SQiGAIBORyHIAIR, andiifRy be
saturated or unsaturatéd, and linear or branched. Specific exanples of the
al i phati c tdesdydamine; dich-gpentacobyldempre, adigluyilamacd, ddi-beafr tatloacadhine, di-

tri decanoi c acid, HQr;},/ri stic acid, palmtic acid, stearic acid, isostearic
acid, ei cbydnegenatas beeflielhewamueiand dirsoyckaanad®ine. aci d, caprol ei ¢ acid,
undecyl enic acid, oleic acid, linolenic acid, erucic acid, and linoleic
acid. Specific exanples of the dicarboxylic acids include octadecyl succinic
acid, oct ny j i ¢ Fei adi ji zehgj 161k BERRTSC

aci d. Oneerggg‘ﬂpl E%I?’?)H%e ac?gnglfl?c %igirrﬁrg)%{ﬂll&ge(gci ds IF‘ZP@Q?? cgﬁ?ec acl d.S The
ani nes t o jhdudeatiy@enddidmindr boxybhc agéds laeledeylehediagiadIp! e coconut

pol yal kyl ene- pol yam nes such as diethylenetrianm ne, triethylenetetram ne,

t et r aet hyletndeeediaming, pondeyitthylenediextinene, meywasy lofhdae¢dipmans, nal-

hept aet hyl eneoctam ne, - 36 - dipropylenetriamne, . .

tetrapr opWEW@SEﬂF%ﬁﬁ%‘fd‘%ﬁH’%exabut yl erﬁ’éﬁ@ﬁ?’&%ﬁ&?e%‘ﬁﬂnaﬁ”kanol ani né¥ such
as nonoet | am i et hanol am ne. red are a _
conbi nat i @%B%Td%&lggpg%(%@ﬁ% and tetra%ﬁwgﬁgbeé%?gjrﬁﬁ& and a f

conbi nat i g@nafleciehylcielithnang, di et hanol ariaRylcthgleneaianiing, pr oduct s mf
carboxylic acids and am nes are added to the base oil in an amunt of from
0. 01 to 5¥Hehgicosylgtitylemadédrairah| y f r om OneBcosyBtbylgndiamyhe, rel ati vento the

total weight of the cqnmposition. [0092] |nportant. conponents are .
phosphi t egr.m(lﬁé’li’}gékfnﬁ@’@é‘i“ﬁ% t ﬁdxt“&?‘%ﬂsyiﬁ@fng%ﬁE‘BWm%u gglpyfqg]téwlemeilpmme,
"hydrocar byl - group” i sed in, i i nay WA ' | - to
hose ki MEsGE NPT b, ) Brdegal B iangw, MY Al ot sty
carbon at ¢RulickipAbAYdiaMiRE hestopPlehBianfiiBd NeE@¢h Ohs t NRirdIrepyllefcdiathiiayi ng
predom nantly hydrocarbon ‘charatcter. Exanpl es of hydrocarbyl groups

i ncl ude: Idpdomatar bon subspropybertedjaming; i s, al i phatridecykprgpylenédipmioe,

al kenyl), alicyclic (e.qg., cycloalkyl, cycloal kenyl) supstituents, .and
aromati c- ,mﬁlﬁtﬁlP&?PklePe%ﬁHlla%i cycl i c-subst i t ut BwpeRfasieayinroRYISBEdIANHASs . as

well as cycli ubstituents wherein the ring i r t her
portion o%ahﬂﬁyﬁgPB%GPgﬁfgya?: t wo substituent§4§§B§#§2§9?%Qﬁﬁggggﬁﬁ§ycIic
radical); sf@&?ylﬁ 1Ehdtighiky dr ocar bO!ﬁ_mb?Hﬁaﬁﬂen&@ﬁ}nihé’, substi tpent's
cont ai ni ng non- rocarbon groups which, in the context of this invention,
do not al tefdosyyiropyledediandne) y hydr onahdreicesybstoply lemedjarhindr oxy, al kioxy,
nitro); Hetero-atom containing substituents, that is, substituents which,
whi |l e having a predom nantly hydrocarbon character, in the context of this
i nvention, contain other than carbon in a ring or chain otherw se conposed
of carbon atons. Heteroatons include sul fur, oxygen, nitrogen, and
enconpass substituents as pyridyl, firyl, thienyl and imdazolyl. In
general, no nore than two, preferably no nore than one, non-hydrocarbon
substituent wll be present for every ten carbon atons in the hydrocar byl

e



[ 0094] Exanpl es of straight chain hydrocarbyl groups include nethyl, ethyl,
npropyl, n-butyl, n-hexyl, n-octyl, n-decyl, n-dodecyl, n-tetradecyl,
stearyl, wben@dasseB, n-octadecyl, oleyl, and cetyl. Exampiras2@b/001981

br anched- chai n hydrocarbon groups include isopropyl, isobutyl, secondary
butyl, tertiary butyl, neopentyl, 2-ethykhexyl, and 2, 6-di nethyl heptyl.
Exanpl es of cyclic groups include cyclobutyl, cyclopentyl,

nmet hyl cycl opentyl, cycl ohexyl, nethylcyclohexyl cycl oheptyl, and

cyclooctyl, A feM/e | es of aromatic dro arb ups and m xed

2t omat i o ACBRPToPYIGEAIBEURBy | gr oups THHEFAY ranﬂw? aﬁlﬁpﬁw phenyl, Fol yI
and napht ps o] %gﬂﬁ gjag? e

hydr ocar bﬁé htz}c(%)gg@ﬂé%ﬁ%e a 1@% cgfe rlg]illil t co #gs tH%thsy lene
mnohydrl&@m@’wl BTA @@é{}q dPylénddegmines! Lbéeft hallew le@bhwn@mllable
"Alfol. ¥ alcohofg na? et B ntlnentaf al Corporg??g% Al f ol

810, for |hy$11rcagmraled deef tallay- prqpy;kenndeamrmt andi say dnleanlrmbpyleménasmmng

essentially of s ralght chai n, prl alcohols havi n m 8,.to.12 carbon
Stoms. Al fiyleRpdiamings au&i s lasrgbu %ltqdyaren_r&e, fcacppufgbe hediaming Ny

22+ conpri 8 ry al cohols hav cohol s nd so
on. Vari OL}@&%?)&PHS’;%‘%&& hydr| c fatty ah@%}ﬁsﬁ@h%?’%}ém Bm nat urlgl |y
oceurring thih@ngicasyl gL cld IdnedfardiBiear €
vl 1 bl & R R P A el e TPl e

avai | abl erfhmm&im;zlllbut@tm@dml Co mum:ere fnrdocnsymmtﬁlen&bnﬂnb ™ 26 is a
m xture of C 12 to C 15 al cohols. [0096] gFCIfIC exanpl es of sone of the
phosphi t edrigpsibutylenedipraime, on-pemsacasylnitylsacdisminge plsyipiplcsadiaming,

i, or trbieeﬁw o R EmRRE B o g beeh e plilendiamis® HRRDY i

or tri- q;éél ! d{'g{éﬂeﬂlaﬂhflebﬁ %ént}l@hé‘dlaﬁpﬁésopﬁ&?as VIPIE}?/r ﬁrﬁl#ene 1arrﬁ1hecr elsyl

phosphite; pheny I te or nono- phosphite, any
di cresyl phospit te. [O0pé&tylchedigphingphor us egyrixyipdatydénddiempn-esent e,
invention are prepared by well known reactions. One route the reaction of
an al coho|pabn1talmbsdgne¢wmn@hogtpwln@lw}qn@mammge ®leypentylenediamine,

transesterif on regcti AIc | s and can reacted wt
phosphor uocEb s hentgehsamiae yiftoRataea bEh g Pty iehsiapmioe

acid and q | hosphori c aci d Al kyl phosphates can al so be
pr epar ed by tb%gﬁﬁkflgg??ééﬁé%ﬁ#nét)he correspondi ng phosphites. In any case, the

reaction can be conducted with noderate heating. Mreover, various
phosphorus esters can be prepared by reaction using other phosphorus esters

as starti 1806t eDemulsifyiings, ageads: unmnchalen a(lmxyleteazzphqjhﬂsmndusﬂwméf

h b d. b t f di t h h W th t

o un ohdDRAAERHYR SreBamaiie. Stietoca kst koalis (ueht fan oalie aci o-
b

or base- C%lﬁ%ﬁéﬂﬁ%} hé‘l@ﬁ?%hﬁ‘b Sfeﬁak'c? uﬁﬁ%r%eg%rﬁgﬁ‘%&xgggq %rf’ aém?m of

4,652, 416 erla S are al'so co

i nst ance, atwhRR8BMible jitblyaﬂ(ylénél ydAMa&ing @Dre-selcvie i1t ailar W%W' son
as Duraphos TPP. TM ; di-n-butyl rogen phosphite from Al bri ght W | son
as Dur aphod abDgrRlUMn thermdnge |oﬁﬂ)®tnye¢mawttd§gﬁhmé5®®0)m Gndrz. Bpeeipecially

Chem cal s as Ir al ube TPPT. TM e ot ] or nmponent . of t he
present coseisEedi Jamily ofi hmtﬁf:aﬂ)‘k}aﬁ’nd?ﬂq)ﬁ%x)& h)}]leéﬁl Xﬁﬁ’gaﬂ‘é? i &, theni s

woul d norgghﬁ%ﬁﬁﬁnge?ﬁ ﬁg%?ﬂﬁn‘e%ﬁhkﬂ‘qﬁaﬁngh N%e QﬁkGQﬁodﬂ&&fqﬂ&m and

S0 on, g on enic uratlons presen
Pref er abl yIkg 141G b an@ﬁap“uﬂﬁ ﬁtrﬂfﬁ&&dof fan@qeﬂes oxFRB! Bl firfi¥a Gahdom
singl e ethyl enic double bond per nolecule. Thé olefin can be a cyclic or a
| i near ol etkoxyldted préduntar ol efin, it can be an internal olefin or an

al pha-olefin. The olefin can also contain aromatic unsaturation, i.e., one
or nore aromatic rings, provided that it also contains ethylenic

(non-aro i sat.urat i 100991 T l.ef i n. nor mal | 6 to
80 Car bon Q€T “PERARAL thies grotie Prind iy ool e bt RBRY it ssos

tend to b%éﬂ’h@éﬁt‘ &0 Hélg’:'egscOhnﬂ%icﬁ%l%bﬁ{baﬁ'bﬂlt‘s}%uﬂ% %‘dEYraﬁgbt(ﬁbéxﬁl f or
formulation into a conp05|t|on suitabl e as an antiwear |ubricant

Pr ef er abl weahadditbfe and\extreme pressur® additiv8s.0Fhé forondlations bocmrdingvm thend
alternatively 6 or 8 carbon atons.



[ 00100] Among suitabl e ol efins are al kyl -substituted cycl opentenes, hexenes,
cycl ohexene, al kyl -substituted cycl ohexenes, heptenes, cycl oheptenes,

al kyl - subs0I20ast @826y cl ohept enes, octenes incl udi ng dii sebwtushenm)19si

cycl ooct enes, al kyl -substituted cycl ooctenes, nonenes, decenes, undecenes,
dodecenes including propyl ene tetraner,o41ridecenes, tetradecenes,

pent adecenes, hexadecenes, heptadecenes, oetadecenes, cycl ooet adi ene,

nor bor nene, dicycl opent adi ene, squal ene, di phenyl acetyl ene, and styrene.

Hi ghl f ed ol efi ) l.oh .1-oct .= 40 - [L00101] Th
APRERS et Rk A SR e SRR R
: i s i Xt ' d
mxtures glaidhd/ 1ﬁ@@§§%ﬁ§9ﬁ%¥d€d§§%}ﬁhﬁ.&ﬁaﬁ%ﬁ%é bRk sRIJKIRMY an

secondary al ¢ S. m'xtures 1 nclude: n-butanol and
noct anol ; n-pentanol and 2-ethyl-1|-hexanol; isobutanol and n-hexanol;
i sobutanol and isoanyl al cohol; isopropanol and 2-nethyl-4-pentanol ;

i sopr opan{006h)d Ralyokyaliylemec @hpdals i usafubpiandhe apresestodoventien cmapl beand

the like. [00102]Or i i est f ph hor, i | | di

| Ubr i Gant BYOORSGH LB ToatalHknpva) Bicest iaF i pROLbA okt Ky g Rye RO0pRat es.
tral Kyl | . | h , i Lte,

ral kyl phodisoy enBRRRREPT bR dkbngror 8RN T el A one oL ©

esters andele gkideNASROINREs SXdHIBs B/IyEETe okilled BtEBRO @ik iR lor ﬁrbﬁyleﬁ@g
chai n di al kyl phosphonate esters are used. Mre prferentially, the

di met hyl - pxdieetohfdrm bhouk copolgmers ot additipnopplyanaizsionawhile amsployingat r al
aci ds of phosphorus acids are the triesters rather than an acid (HO-P) or a
salt of abtrerg daseweb3anpptassiumg fograxidgl an@ Frighest: bhovshapioces: dhemy be
enpl oyed in the.invention. For example, tribut hosphat JTBP tri

i sooctal BRABIH aélop'lléﬁfmgﬁﬂn{?'ecﬂlgg.Ou*'llilgdglbggﬁailgtl? F&b eﬁﬁ?&llgpegfe@? g? or
conbi nat i @ogf pes n ki t e oRSndkickis§dahd hhenight to
adj ust thzmd)gnls)?t r{/l),?('l;l\‘sii g’?o ?%glgh?ﬁ%fﬁ%%(ﬁ% ?gr mﬁ at e(rjl fl udlsg. aM xed elgt ers,
such as didmiperhturet 34 1p0akghadseCan 16edbgices IGylthie wetbkaye faat hieat thean a
m xture of two or nore trialkyl phosphates. [00104] A trial kyl phosphate is
of t en usepotassismablydeaxide begeaidatalysfrigvior hemesteparb bended itedhe shain-t | s

Femper at PRd OfbRguaRGrRd yolualkflend R Bt A7 ket % b Pep®mer i ar 1y
sopr opyl ShaRO SgIoRARe R chhate of 3-butyl phenyl "di phenyl phosphaie.
Even nore desirable is a triaryl phosphate produced by partially al kylating
Phenol [0067] An especially preferred family of soluble polyoxyalkylene glycol useful
in the compositions of the present invention may also be one produced from
alkoxylation of n-butanol with a mixture of alkylene oxides to form a random

alkoxylated product.

[0068] Foam inhibitors: include polymers of alkyl methacrylate especially
useful poly alkyl acrylate polymers where alkyl is generally understood to be
methyl, ethyl propyl, isopropyl, butyl, or iso butyl and polymers of
dimethylsilicone which form materials called dimethylsiloxane polymers in the
viscosity range of 100cSt to 100,000cSt. Other additives are defoamers, such as
silicone polymers which have been post reacted with various carbon containing
moieties, are the most widely used defoamers. Organic polymers are sometimes

used as defoamers although much higher concentrations are required.



-41 - with butylene or propylene to forma m xed phenol which is then
reacted with phosphorus oxychloride as taught in U S. Pat. No. 3,576, 923.

[ 00105] Aryormnodedsg2si aryl phosphate (TAP) esters nay be msedSsa@ooresyl

di phenyl phosphate, tricresyl phosphate, m xed xylyl cresyl phosphates,

| ower al kyl phenyl /phenyl phosphates, sugd_as mi xed isopropyl phenyl/phenyl
phosphat es, t-butyl phenyl phenyl phosphates. These esters are used
extensively as plasticizers, functional fluids, gasoline additives,
flame-retardant additives and the |Iike. [00106] The phosphoric acid ester,

t hi ophosphoric acid ester and am ne salt thereof functions to enhance the

| ubri cat | m@q%rfﬁe ctl@gﬂ a%o@xg?&ﬁ{(ﬁm/eddoﬁ”%wo‘l‘ﬁhlﬁﬁﬁpﬁuriﬁélude

conventio as Ext essure agents. Cenerally enployed are

phosphori ﬁll@‘Iﬂrﬁz@ﬁztseéﬁd nzokiaolée Brampldieoeafibadic ciriiasusefulakkyantir oup,
an al kenyl group, an alkylaryl group, or an aral kyl group, any of. which

Cﬁnt alh ns apnosxgnnwgeeitgg Gth'e? tBin (slabalﬁﬂ a@tdsrmwhl[cbmy]@mﬁpql es 13 prigsent
phosphori ¢ acid ester h

i somoﬁwenaﬁaswipic{‘%x CslaispHiaB ol dhido g wet Hinigia.”
tri hexyl tr h I

trist e;r y ﬁ@gﬁﬂlg}lg acé%’stqtrOl %‘%%%?afc'ﬁlggsbqﬁ'@{&aé& éﬁ%rfgﬁ{a s Q&] SH*P,%O” c acid

esters su %Brr%&ogeébﬂi)mﬂﬂﬁﬁﬁk Y W&?Bﬁfo? bré‘ﬂldlﬂbhﬂhé@ ewhrd@&i)%@ hﬁis@turhtfedp henyl
phosphate, tricresyl phosphate i phenyl phosphate cresyl di phenyl

phosphat e matiocas=xlyliohaig lor msmpthate@f Brdfgtaphe thd acidpisen() sythdstoh@tsab
dlethylphenyl phenyl phosphate, propyl phenyl dlphenyl g?os hat e,

di pr opy! pRarsfraigiethain plﬁé%tb‘h@?é meReEr b Heasid JReIPR EPRGHGNIOBheny |

DRSPSt BRSNS LORIESRNDSop P Y SBARSIY IR oplBaHD

E L'ea;EgLEESHﬁlosgﬁggm&er otlte suxt&@@%ﬂ%ﬂeﬁawa@mbw%h%%m v%'l'ér'ihea&@ t S of
and erucic acid. A component of the anti-corrosion combination is a triazole as
previously defined. The triazole should be used at a concentration from 0.005%
to 0.25% by weight of the total composition. The preferred triazole is
tolylotriazole which may be included in the compositions of the invention
include triazoles, thiazoles and certain diamine compounds which are useful as
metal deactivators or metal passivators. Examples include triazole, benzotriazole
and substituted benzotriazoles such as alkyl substituted derivatives. The alkyl
substituent generally contains up to 1.5 carben atoms, preferably up to 8 carbon
atoms. The triazoles may contain other substituents on the aromatic ring such as
halogens, nitro, amino, mercapto, etc. Examples of suitable compounds are
benzotriazole and the tolyltriazoles, ethylbenzotriazoles, hexylbenzotriazoles,
octylbenzotriazoles and nitrobenzotriazoles. Benzotriazole and tolyltriazole are
particularly preferred. A straight or branched chain saturated or unsaturated
monocarboxylic acid which is optionally sulphurised in an amount which may
be up to 35% by weight; or an ester of such an acid; and a triazole or alkyl
derivatives thereof, or short chain alkyl of up to 5 carbon atoms; n is zero or an
integer between 1 and 3 inclusive; and is hydrogen, morpholino, alkyl, amido,

amino, hydroxy or alkyl or aryl substituted derivatives thereof; or a triazole



phosphates. Am ne salts of acidic alkyl or aryl esters of the phosphoric
acid and thi ophosphoric acid are al so enpl oyable. Preferably, the am ne
salt is awmoamweswalt of trial kyl phenyl phosphate or anpamiuseomsabtosof al kyl
phosphate. [00109] One or any conbi nation of the conpounds selected fromthe
group consisting of a phosphoric acid esger, and an ami ne salt thereof may
be used. The phosphorus acid ester and/or its amne salt function to
enhance the |ubricating performnces, and can be sel ected from known

et oyed aFEO oS Rard ST ba DR GG AN 2 F P REREDle af i hal an

al kyl gro an .aj yl greu . 11a -qan a RUP, any
of whi on dotar nEeg8RY o L e A B A BB LR SR
t he phosphenstriagoit At Riphtholader. al i phatic phosphorus acid esters such as

triisopropyl phosphite, tributyl phosphite, ethyl dibutyl phosphite,
tri hexyl phosphite, tri-2-ethyl hexyl phosphite, trilauryl phosphite,

tristearyl phosphite, and trioleyl phosphite; .and aromatic ghqsphorus acid
esters sudd0a b8kl is sHaight qsryapeiadchain apd la&ﬁhéﬁWBt?o@ﬁﬂDae;g&‘b’Li heny!|
phosphite, tricresyl osphite, et di I hi (]! _
phosphi t e Prei¥ly 1S %B‘E}ﬁat %E%tts"ghf‘?céwéﬁ’eé%%@l ‘ph@ﬂ§?9‘ph‘%§sﬁy§’e3”&&?‘@r &yl
phenyl ph ' t h i de&yl, Hi-BétndeRYE M-beRseyl
phosphi te?ﬁ%}r]g%éilbﬁe%}naﬁpwhéecr}{g’l ﬂgﬁ?ﬁ%ﬂ??ﬁ@& pr@}(l)byl phenfl 9phen§/l !
phosphi t e ortnr¢ieddyll phenyl phosphite, tripropyl phenyl phosphite, butyl phenyl

di phenyl phosphite, dibutylphenyl phenyl phosphite, and tri butyl phenyl
phosphite. Al so favorably enployed are dilauryl phosphite, dioleyl

Phospnor 1308l BudbAE ey, @ braprBef el B8 I b sk PIORER b . s
- [00111] m@_zp@? ,gga,giegﬁ]glgoﬁ%te@y%h}&%ﬁ! AB% A 20214YaRI Nec- 1080l am nes

i ncl ude al koxy s, fa pol yam'ne di am nes, "al kyl enepdl yam nes,

hydr oxy ceidodiiengl. pOykaallndsis fendeamptt pyciopennds eicidhealyyaoyclesctydnd
het erocyclic polyam nes. Commercial ly avail abl e exanpl es of al koxyl at ed
di ami nes icelodgeyk hadamanty heorwegeledpdeeylt Haradlady ds fioF nexampls &8BzylExdmpl es

of these am nes .includ t hoduo n . T/ 13 .and T120 whi ch are et hyl ene oxi de
condensat P ﬁnqsf?m:vﬁc %“Zglﬁ"EW %flrfag{kﬁml t enedi ami ne containing 3 and 10

nol es of ethylene oxide per nole of diamne, respectively. [00112]1n
anot her enbodi nent, the polyamne is a fatty diamne. The fatty di am nes

i ncl ude Myp@72]0r AdyIaiskidr, e tpHeagl o maphthyleThe drlterethslicpeoup dntaes,
propane diamnes (1,2, or 1,3), and polyam ne anal ogs of the above.
Sui t abl e czampicial mbrpholines| pamphdinearpiperidinseorCa prrhysltoazepine ring.

i ari by S "1 3.di an Y .

CNeal 1oy AV e aiEnsn daste” 6 Badineams RRear o Mentilaa ol chane)

oy ) ' 3 f : P oba

100113] SudksientaephRion, & B iche | fRE e I TRty ke  ard" 10RO
dodecylene.

[0073] Arylene moieties include for example phenylene and naphthylene. 1-(or
4)-(dimethylaminomethyl) triazole, 1-(or 4)-(diethylaminomethyl) triazole, 1-(or
4)-(di-isopropylaminomethyl)  triazole, 1-(or  4)-(di-n-butylaminomethyl)
triazole, 1-(or  4)-(di-n-hexylaminomethyl) triazole, I-(or  4)-(di-
isooctylaminomethyl) triazole, 1-(or 4)-(di-(2-ethylhexyl)aminomethyl) triazole,
1-(or 4)-(di-n-decylaminomethyl) triazole, 1-(or 4)-(di-n-dodecylaminomethyl)
triazole, 1-(or 4)-(di-n-octadecylaminomethyl) triazole, 1-(or 4)-(di-n-

eicosylaminomethyl) triazole, 1-(or 4)-[di-(prop-2'-enyl)aminomethyl] triazole,



et hyl enepol yam nes, butyl enepol yam nes, propyl enepol yam nes,

pentyl enepol yam nes, etc. The hi gher honol ogs and rel ated heterocyclic
am nes suwb 20®/135§28r azi nes and N-am no al kyl - subst it ut e#Cpiysesand1¥8s ar e
al so included. Specific exanples of such pol yam nes are ethyl enedi anm ne,
triethyl enetetram ne, 227 -

tris-(2-am noethyl)am ne, propyl enedi am ne, tri net hyl enedi am ne,

tripropyl enetetram ne, tetraet hyl enepent am ne, hexaet hyl enehept am ne,

ﬁ;?éaﬁﬁ Y He o o T bCars Hﬁﬁmﬁgogsggﬁﬁgpﬁg-@gef PR O s
erbodi ment THES ?"“Eﬁ%@ﬁﬁ%‘é’iﬁcfe?ﬁﬁ Ras %ﬁ’y’&“@‘?‘amwﬁe‘%?)ﬁ%’zﬁ]ﬁs ”‘a

descri bed dfiBéﬁ’é lataiétehe ﬁmdleﬂg l@iphénylaasinomethylk t@idvier1-s
Encyclopeé?g of Ch)lem cal Tgllgﬁ)nol ogy, ZC?YEMI(t Pgném\llol ﬂ;ézs 22- 37

IC(r;t elrz)t? ﬁ:ﬁﬁfﬁ)?(%metpénoémaloknmhy&)rtk?ml%l‘r)(or11_:) hLiHmﬁeqitﬂlyaTne )aré@zm,z ]_en a
ol yani nes j nc clic conden on
o oduct s. (P00t Ee] mingdmoBIcITy Dy JE47dk. oo Phnitie PsidesazeaaBE sy
| )
oave. noigALoL IR M- Qh [@W@%ﬁeﬁ?ﬁéﬁlme@% Tl X 1ss b

al kyl enep LARTAASNYE ChafrpebRY, i zed- haV4 lb thi ¥4
usual ly | ggﬂsb%ﬁa ?&(by wei gh ? mat er i gl boi | i (rafg bel o)\?vgiabg%? 2 C.pgA
typi cal samihemethyd)ttiaziléyl€oe 4Mdyhntyrhmnhmpromsl ainirometthyly trlmzobe Dow
Chem cal Corrpanﬁ_énf Freeport, Tex. designated "E-100". These

al kyl enepé9irai( %b@qu)ﬁt{mr@@(agﬁéhy eéb‘ﬁd@ﬁ@é{i i bm}t@am,l?s N N¥bigs

pi perazi ne, and_hi her of d| mmne, tri e m ne
Gt he 1 ko Sradeap RIRARRL Jult st BIA-BEH1E. dreaEripddRabyRT &
the acyl a t:hey_c o S o or
i xt ur s Cha AR NN BT Far ‘EE“%‘Fmﬂya fﬁé“‘%‘s aEQ%ES?%@F. Sn D BN
bet ween atett#{dsbr drteiabylyimethydpethgiont dibminat | east one pol yani ne react ant

containing at |l east one primary or secondary am no group. The hydroxy
conpounds are preferably pol yhydric al cohols and am nes. The pol yhydric

arhod mend00T4lc  BORPRY! SRUNBHnE Sara pORSRyaPIOE s 1Bane saRring & 4 nes
| ncl ude a%nﬁ%s{]ﬂfﬁ a(govtﬁe Edenb e ShVERBRAM gﬂ%dge% E&rfﬁ%ﬂ: athe! el epe

oxi de (e yl ene OXId propyl ene oxi utyl ene oxide, etc.) having

fromtwo hﬂ(ﬁb@iﬁotﬁ@zcﬂ&r boch ab ahmetigylbénizutria¥6let sndaBaathy fbeurotriazelm! Bs of
pol yhydric am nes include tri-(hydr oxypr opyl ) am ne,
tri s(hydr elgyieensptiagalesy sashhase S-metnilbenzotiieadig) -Stetytbasotdaide; 1-

NNN.N alkylbélnSZotrlazoles such as 1-dioctylauainomethyl-2,3-benzotriazole;

benzotriazole derivatives such as the 1-alkyltolutriazoles, for example, 1-
dioctylaminomethyl-2,3-tolutriazole;  benzimidazole @ and  benzimidazole

derivatives or concentrates and/or mixtures thereof.

[0075] Anti-wear agents / Extreme pressure agent / Friction Reducer: aryl
phosphates and phosphites, and metal or ash-free carbamates. A phosphate ester
or salt may be a monohydrocarbyl, dihydrocarbyl or a trihydrocarbyl phosphate,
wherein each hydrocarbyl group is saturated. In one embodiment, each
hydrocarbyl group independently contains from about 8 to about 30, or from
about 12 up to about 28, or from about 14 up to about 24, or from about 14 up to

about 18 carbons atoms. In one embodiment, the hydrocarbyl groups are alkyl
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phosphorous acid, phosphoric acid, phosphorus halide, lower phosphorus esters,
or a phosphorus sulfide, including phosphorus pentasulfide, and the like. Lower
phosphorus acid esters generally contain from 1 to about 7 carbon atoms in each
ester group. Alcohols used to prepare the phosphorus acid esters or salts.
Examples of commercially available alcohols and alcohol mixtures include Alfol
1218 (a mixture of synthetic, primary, straight-chain alcohols containing 12 to
18 carbon atoms); Alfol 20+ alcohols (mixtures of C 18 -C 28 primary alcohols
having mostly C20 alcohols as determined by GLC (gas-liquid-
chromatography)); and Alfol22+ alcohols (C 18 -C 28 primary alcohols
containing primarily C 22 alcohols). Alfol alcohols are available from
Continental Oil Company. Another example of a commercially available alcohol
mixture is Adol 60 (about 75% by weight of a straight chain C 22 primary
alcohol, about 15% of a C 20 primary alcohol and about 8% of C 18 and C 24

alcohols). The Adol alcohols are marketed by Ashland Chemical.

[0077] A variety of mixtures of monohydric fatty alcohols derived from
naturally occurring triglycerides and ranging in chain length from C 8 to C 18
are available from Procter & Gamble Company. These mixtures contain various
amounts of fatty alcohols containing 12, 14, 16, or 18 carbon atoms. For
example, CO-1214 is a fatty alcohol mixture containing 0.5% of C 10 alcohol,
66.0% of C 12 alcohol, 26.0% of C-14 alcohol and 6.5% of C 16 alcohol.
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[0078] Another group of commercially available mixtures include the
"Neodol" products available from Shell Chemical Co. For example, Neodol 23 is
a mixture of C 12 and C 13 alcohols; Neodol 25 is a mixture of C 12 to C 15
alcohols; and Neodol 45 is a mixture of C 14 to C 15 linear alcohols. The
phosphate contains from about 14 to about 18 carbon atoms in each hydrocarbyl
group. The hydrocarbyl groups of the phosphate are generally derived from a
mixture of fatty alcohols having from about 14 up to about 18 carbon atoms. The
hydrocarbyl phosphate may also be derived from a fatty vicinal diol. Fatty
vicinal diols include those available from Ashland Oil under the general trade
designation Adol 114 and Adol 158. The former is derived from a straight chain
alpha olefin fraction of C 11 -C 14, and the latter is derived from a C 15 -C 18

fraction.

[0079] The phosphate salts may be prepared by reacting an acidic phosphate
ester with an amine compound or a metallic base to form an amine or a metal
salt. The amines may be monoamines or polyamines. Useful amines include

those amines disclosed in U.S. Pat. No. 4,234,435.

[0080] The monoamines generally contain a hydrocarbyl group which contains
from 1 to about 30 carbon atoms, or from 1 to about 12, or from 1 to about 6.
Examples of primary monoamines useful in the present invention include
methylamine, ethylamine, propylamine, butylamine, cyclopentylamine,
cyclohexylamine, octylamine, dodecylar‘nine,' allylamine,  cocoamine,
stearylamine, and laurylamine. Examples of secondary monoamines include
dimethylamine, diethylamine, dipropylamine, dibutylamine, dicyclopentylamine,

dicyclohexylamine, methylbutylamine, ethylhexylamine, etc.

[0081] An amine is a fatty (C.sub.8-30) amine which includes n-octylamine, n-

decylamine, n-dodecylamine, n-tetradecylamine, n-hexadecylamine, n-
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octadecylamine, oleyamine, etc. Also useful fatty amines include commercially
available fatty amines such as "Armeen" amines (products available from Akzo
Chemicals, Chicago, IIl.), such Armeen C, Armeen O, Armeen OL, Armeen T,
Armeen HT, Armeen S and Armeen SD, wherein the letter designation relates to

the fatty group, such as coco, oleyl, tallow, or stearyl groups.

[0082] Other useful amines include primary ether amines, such as those
represented by the formula, R"(OR') x NH 2, wherein R’ is a divalent alkylene
group having about 2 to about 6 carbon atoms; x is a nurﬁber from one to about
150, or from about one to about five, or one; and R" is a hydrocarbyl group of
about 5 to about 150 carbon atoms. An example of an ether amine is available
under the name SURFAM.RTM. amines produced and marketed by Mars
Chemical Company, Atlanta, Ga. Preferred etheramines are exemplified by those
identified as SURFAM P14B (decyloxypropylamine), SURFAM P16A (linear C
16), SURFAM P17B (tridecyloxypropylamine). The carbon chain lengths (i.e., C
14, etc.) of the SURFAMS described above and used hereinafter are

approximate and include the oxygen ether linkage.

[0083] An amine is a tertiary-aliphatic primary amine. Generally, the aliphatic
group, preferably an alkyl group, contains from about 4 to about 30, or from
about 6 to about 24, or from about 8 to about 22 carbon atoms. Usually the
tertiary alkyl primary amines are monoamines the alkyl group is a hydrocarbyl
group containing from one to about 27 carbon atoms and R 6 is a hydrocarbyl
group containing from 1 to about 12 carbon atoms. Such amines are illustrated
by tert-butylamine, tert-hexylamine, 1-methyl-1-amino-cyclohexane, tert-
octylamine, tert-decylamine, tert-dodecylamine, tert-tetradecylamine, tert-
hexadecylamine, tert-octadecylamine, tert-tetracosanylamine, and tert-
octacosanylamine. Mixtures of tertiary aliphatic amines may also be used in

preparing the phosphate salt. Illustrative of amine mixtures of this type are
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"Primene 81R" which is a mixture of C 11 -C 14 tertiary alkyl primary amines
and "Primene JMT" which is a similar mixture of C 18 -C 22 tertiary alkyl
primary amines (both are available from Rohm and Haas Company). The tertiary
aliphatic primary amines and methods for their preparation are known to those of
ordinary skill in the art. The tertiary aliphatic primary amine useful for the
purposes of this invention and methods for their preparation are described in
U.S. Pat. An amine is a heterocyclic polyamine. The heterocyclic polyamines
include a_ziridines, azetidines, azolidines, tetra- and dihydropyridines, pyrroles,
indoles, piperidines, imidazoles, di- and tetra-hydroimidazoles, piperazines,
isoindoles, purines, morpholines, thiomorpholines, N-aminoalkylmorpholines,
N-aminoalkylthiomorpholines, N-aminoalkyl-piperazines, N,N'-
diaminoalkylpiperazines, azepines, azocines, azonines, azecines and tetra-, di-
and perhydro derivatives of each of the above and mixtures of two or more of
these heterocyclic amines. Preferred heterocyclic amines are the saturated 5- and
6-membered heterocyclic amines containing only nitrogen, oxygen and/or sulfur
in the hetero ring, especially the piperidines, piperazines, thiomorpholines,
morpholines, pyrrolidines, and the like. Piperidine, aminoalkyl substituted
piperidines, piperazine, aminoalkyl substituted piperazines, morpholine,
aminoalkyl substituted morpholines, pyrrolidine, and aminoalkyl-substituted
pyrrolidines, are especially preferred. Usually the aminoalky! substituents are
substituted on a nitrogen atom forming part of the hetero ring. Specific examples
of such heterocyclic amines include N-aminopropylmorpholine, N-
aminoethylpiperazine, and N,N'-diaminoethylpiperazine. Hydroxy heterocyclic
polyamines are also useful. Examples include N-(2-
hydroxyethyl)cyclohexylamine, 3-hydroxycyclopentylamine,
parahydroxyaniline, N-hydroxyethylpiperazine, and the like.

[0084]) Lubricating compositions also may include a fatty imidazoline or a

reaction product of a fatty carboxylic acid and at least one polyamine.The fatty
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imidazoline has fatty substituents containing from 8 to about 30, or from about
12 to about 24 carbon atoms. The substituent may be saturated or unsaturated,
heptadeceneyl derived oleyl groups, preferably saturated. In one aspect, the fatty
imidazoline may be prepared by reacting a fatty carboxylic acid with a
polyalkylenepolyamine, such as those discussed above. The fatty carboxylic
acids are generally mixtures of straight and branched chain fatty carboxylic acids
containing about 8 to about 30 carbon atoms, or from about 12 to about 24, or
from about 16 to about 18. Carboxylic acids include the polycarboxylic acids or
carboxylic acids or anhydrides having from 2 to about 4 carbonyl groups,
preferably 2. The polycarboxylic acids include succinic acids and anhydrides
and Diels-Alder reaction products of unsaturated monocarboxylic acids with
unsaturated carboxylic acids (such as acrylic, methacrylic, maleic, fumaric,
crotonic and itaconic acids). Preferably, the fatty carboxylic acids are fatty
monocarboxylic acids, having from about 8 to about 30, preferably about 12 to
about 24 carbon atoms, such as octanoic, oleic, stearic, linoleic, dodecanoic, and
tall oil acids, preferably stearic acid. The fatty carboxylic acid is reacted with at
least one polyamine. The polyamines may be aliphatic, cycloaliphatic,
heterocyclic or aromatic. Examples of the polyamines include alkylene

polyamines and heterocyclic polyamines.

[0085] Hydroxyalkyl groups are to be understood as meaning, for example,
monoethanolamine, diethanolamine or triethanolamine, and ae term amine also
includes diamine. The amine used for the neutralization depends on the
phosphoric esters used. The EP additive according to the invention has the
following advantges: It very high effectiveness when used in low concentrations
and it is free of chlorine. For the neutralization of the phosphoric esters, the latter
are taken and the corresponding amine slowly added with stirring. The resulting
heat of neutralization is removed by cooling. The EP additive according to the

invention can be incorporated into the respective base liquid with the aid of fatty

G oup
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substances (e.g. tall oil fatty acid, oleic acid, etc.) as solubilizers. The base
liquids used are napthenic or paraffinic base oils, synthetic oils (e.g. polyglycols,

mixed polyglycols), polyolefins, carboxylic esters, etc.

[0086] The composition comprises at least one phosphorus containing extreme
pressure additive. Examples of such additives are amine phosphate extreme
pressure additives such as that known under the trade name IRGALUBE 349
Such amine phosphates are suitably present in an amount of from 0.01 to 2%,

preferably 0.2 to 0.6% by weight of the lubricant composition.

[0087] At least one straight and/or branched chain saturated or unsatufated
monocarboxylic acid which is optionally sulphurised in an amount which may
be up to 35% by weight; and/or an ester of such an acid. At least one triazole or
alkyl derivatives thereof, or short chain alkyl of up to 5 carbon atoms and is
hydrogen, morphilino, alkyl, amido, amino, hydroxy or alkyl or aryl substituted
derivatives thereof; or a triazole selected from 1,2,4 triazole, 1,2,3 triazole, 3-
amino-1,2,4 triazole, 1-H-benzotriazole-1-yl-methylisocyanide, methylene-bis-
benzotriazole and naphthotriazole; and The neutral organic phosphate which
forms a compoent of the formulation may be present in an amount of 0.01 to 4%,
preferably 1.5 to 2.5% by weight of the composition. The above amine
phosphates and any of the aforementioned benzo- or tolyltriazoles can be mixed
together to form a single componet capable of delievering antiwear performance.
The neutral organic phosphate is also a conventional ingredient of lubricating
compositions and any such neutral organic phosphate falling within the formula

as previously defined may be employed.

[0088] Phosphates for use in the present invention include phosphates, acid
phosphates, phosphites and acid phosphites. The phosphates include triaryl
phosphates, trialkyl phosphates, trialkylaryl phosphates, triarylalkyl phosphates
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and trialkenyl phosphates. As specific examples of these, referred to are
triphenyl phosphate, tricresyl phosphate, benzyldiphenyl phosphate,
ethyldiphenyl phosphate, tributyl phosphate, ethyldibutyl phosphate,
cresyldiphenyl phosphate, dicresylphenyl phosphate, ethylphenyldiphenyl
phosphate, diethylphenylphenyl phosphate, propylphenyldiphenyl phosphate,
dipropylphenylphenyl phosphate, triethylphenyl phosphate, tripropylphenyl
phosphate, butylphenyldiphenyl phosphate, dibutylphenylphenyl phosphate,
tributylphenyl phosphate, trihexyl phosphate, tri(2-ethylhexyl) phosphate,
tridecyl phosphate, trilauryl phosphate, trimyristyl phosphate, tripalmityl
phosphate, tristearyl phosphate, and trioleyl phosphate. The acid phosphates
include, for example, 2-ethylhexyl acid phosphate, ethyl acid phosphate, butyl
acid phosphate, oleyl acid phosphate, tetracosyl acid phosphate, isodecyl acid
phosphate, lauryl acid phosphate, tridecyl acid phosphate, stearyl acid
phosphate, and isostearyl acid phosphate.

[0089] The phosphites include, for example, triethyl phosphite, tributyl
phosphite, triphenyl phosphite, tricresyl phosphite, tri(tnonylphenyl) phosphite,
tri(2-ethylhexyl) phosphite, tridecyl phosphite, trilauryl phosphite, triisooctyl
phosphite, diphenylisodecyl phosphite, tristearyl phosphite, and trioleyl
phosphite.

[0090] The acid phosphites include, for example, dibutyl hydrogenphosphite,
dilauryl hydrogenphosphite, dioleyl hydrogenphosphite, distearyl
hydrogenphosphite, and diphenyl hydrogenphosphite. Amines that form amine
salts with such phosphates include, for example, mono-substituted amines, di-
substituted amines and tri-substituted amines. Examples of the mono-substituted
amines include butylamine, pentylamine, hexylamine, cyclohexylamine,
octylamine, laurylamine, stearylamine, oleylamine and benzylamine; and those

of the di-substituted amines include dibutylamine, dipentylamine, dihexylamine,
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dicyclohexylamine, dioctylamine, dilaurylamine, distearylamine, dioleylamine,
dibenzylamine, stearyl monoethanolamine, decyl monoethanolamine, hexyl
monopropanolamine, benzyl monoethanolamine, phenyl monoethanolamine, and
tolyl monopropanolamine. Examples of tri-substituted amines include
tributylamine, tripentylamine, trihexylamine, tricyclohexylamine, trioctylamine,
trilaurylamine, tristearylamine, trioleylamine, tribenzylamine, dioleyl
monoethanolamine, dilauryl monopropanolamine, dioctyl monoethanolamine,
dihexyl monopropanolamine, dibutyl monopropanolamine, oleyl
diethanolamine, stearyl dipropanolamine, lauryl diethanolamine, octyl
dipropanolamine, butyl diethanolamine, benzyl diethanolamine, phenyl
diethanolamine, tolyl dipropanolamine, xylyl diethanolamine, triethanolamine,

and tripropanolamine.

[0091] Phosphates or their amine salts are added to the base oil in an amount of
from 0.03 to 5% by weight, preferably from 0.1 to 4% by weight, relative to the
total weight of the composition. Carboxylic acids to be reacted with amines
include, for example, aliphatic carboxylic acids, dicarboxylic acids (dibasic
acids), and aromatic carboxylic acids. The aliphatic carboxylic acids have from 8
to 30 carbon atoms, and may be saturated or unsaturated, and linear or branched.
Specific examples of the aliphatic carboxylic acids include pelargonic acid,
lauric acid, tridecanoic acid, myristic acid, palmitic acid, stearic acid, isostearic
acid, eicosanoic acid, behenic acid, triacontanoic acid, caproleic acid,
undecylenic acid, oleic acid, linolenic acid, erucic acid, and linoleic acid.
Specific examples of the dicarboxylic acids include octadecylsuccinic acid,
octadecenylsuccinic acid, adipic acid, azelaic acid, and sebacic acid. One
example of the aromatic carboxylic acids is salicylic acid. The amines to be
reacted with carboxylic acids include, for example, polyalkylene-polyamines
such as diethylenetriamine, triethylenetetramine, tetraethylenepentamine,

pentaethylenehexamine, hexaethyleneheptamine, heptacthyleneoctamine,
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dipropylenetriamine, tetrapropylenepentamine, and hexabutyleneheptamine; and
alkanolamines such as monoethanolamine and diethanolamine. Of these,
preferred are a combination of isostearic acid and tetraethylenepentamine, and a
combination of oleic acid and diethanolamine. The reaction products of
carboxylic acids and amines are added to the base oil in an amount of from 0.01
to 5% by weight, preferably from 0.03 to 3% by weight, relative to the total

weight of the composition.

[0092] Important cofnponents are phosphites. As used herein, the term
"hydrocarbyl substituent" or "hydrocarbyl group" is used in its ordinary sense,
which is well-known to those skilled in the art. Specifically, it refers to a group
having a carbon atom directly attached to the remainder of the molecule and
having predominantly hydrocarbon character. Examples of hydrocarbyl groups
include: Hydrocarbon substituents, that is, aliphatic (e.g., alkyl or alkenyl),
alicyclic (e.g., cycloalkyl, cycloalkenyl) substituents, and aromatic-, aliphatic-,
and alicyclic-substituted aromatic substituents, as well as cyclic substituents
wherein the ring is completed through another portion of the molecule (e.g., two
substituents together form an alicyclic radical); The substituted hydrocarbon
substituents, that is, substituents containing non-hydrocarbon groups which, in
the context of this invention, do not alter the predominantly hydrocarbon
substituent, hydroxy, alkoxy, nitro); Hetero-atom containing substituents, that is,
substituents which, while having a predominantly hydrocarbon character, in the
context of this invention, contain other than carbon in a ring or chain otherwise
composed of carbon atoms. Heteroatoms include sulfur, oxygen, nitrogen, and
encompass substituents as pyridyl, furyl, thienyl and imidazolyl. In general, no
more than two, preferably no more than one, non-hydrocarbon substituent will
be present for every ten carbon atoms in the hydrocarbyl group; typically, there

will be no non-hydrocarbon substituents in the hydrocarbyl group.



46.45 168 42.79 44.04 46.72 43.24 46.45 192 42.68 44.06 46.76 43.2

WO 2009/145823 PCT/US2009/001981

-37-

[0093] The term "hydrocarbyl group,” in the context of the present invention,
is also intended to encompass cyclic hydrocarbyl or hydrocarbylene groups,
where two or more of the alkyl groups in the above structures together form a
cyclic structure. The hydrocarbyl or hydrocarbylene groups of the present
invention generally are alkyl or cycloalkyl groups which contain at least 3
carbon atoms. Preferably or optimaly containg sulfur, nitrogen, or oxygen, they
will contain 4 to 24, and alternatively 5 to 18 carbon atoms. In another
embodiment they contain about 6, or exactly 6 carbon atoms. The hydrocarbyl
groups can be tertiary or preferably primary or secondary groups; in one
embodiment the component is a di(hydrocarbyl)hydrogen phosphite and each of
the hydrocarbyl groups is a primary alkyl group; in another embodiment the
component is a di(hydrocarbyl)hydrogen phosphite and each of the hydrocarbyl
groups is a secondary alkyl group. In yet another embodiment the component is

a hydrocarbylenehydrogen phosphite.

[0094] Examples of straight chain hydrocarbyl groups include methyl, ethyl, n-
propyl, n-butyl, n-hexyl, n-octyl, n-decyl, n-dodecyl, n-tetradecyl, stearyl, n-
hexadecyl, n-octadecyl, oleyl, and cetyl. Examples of branched-chain
hydrocarbon groups include isopropyl, isobutyl, secondary butyl, tertiary butyl,
neopentyl, 2-ethylhexyl, and 2,6-dimethylheptyl. Examples of cyclic groups
include cyclobutyl, cyclopentyl, methylcyclopentyl, cyclohexyl,
methylcyclohexyl, cycloheptyl, and cyclooctyl. A few examples of aromatic
hydrocarbyl groups and mixed aromatic-aliphatic hydrocarbyl groups include

phenyl, methylphenyl, tolyl, and naphthyl.

[0095] The R groups can also comprise a mixture of hydrocarbyl groups
derived from commercial alcohols. Examples of some monohydric alcohols and
alcohol mixtures include the commercially available "Alfol. TM." alcohols

marketed by Continental Oil Corporation. Alfol. TM. 810, for instance, is a
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mixture containing alcohols consisting essentially of straight chain, primary
alcohols having from 8 to 12 carbon atoms. Alfol.TM. 12 is a mixture of mostly
C12 fatty alcohols; Alfol. TM. 22+ comprises C 18-28 primary alcohols having
mostly C 22 alcohols, and so on. Various mixtures of monohydric fatty alcohols
derived from naturally occurring triglycerides and ranging in chain length from
C 8 to C 18 are available from Procter & Gamble Company. "Neodol. TM."
alcohols are available from Shell Chemical Co., where, for instance, Neodol. TM.

25 is a mixture of C 12 to C 15 alcohols.

[0096] Specific examples of some of the phosphites within the scope of the
invention include phosphorous acid, mono-, di-, or tri-propyl phosphite; mono-,
di-, or tri-butyl phosphite, di-, or tri-amyl phosphite; mono-, di-, or tri-hexyl
phosphite; mono-, di-, or tri-phenyl; mono-, di-, or tri-tolyl phosphite; mono-, di-
, or tri-cresyl phosphite; dibutyl phenyl phosphite or mono-, di-, or tri-phosphite,
amyl dicresyl phosphite.

[0097] The phosphorus compounds of the present invention are prepared by
well known reactions. One route the reaction of an alcoho] or a phenol with
phosphorus trichloride or by a transesterification reaction. Alcohols and phenols
can be reacted with phosphorus pentoxide to provide a mixture of an alkyl or
aryl phosphoric acid and a dialkyl or diaryl phosphoric acid. Alkyl phosphates
can also be prepared by the oxidation of the corresponding phosphites. In any
case, the reaction can be conducted with moderate heating. Moreover, various
phosphorus esters can be prepared by reaction using other phosphorus esters as
starting materials. Thus, medium chain (C9 to C22) phosphorus esters have been
prepared by reaction of dimethylphosphite with a mixture of medium-chain
alcohols by means of a thermal transesterification or an acid- or base-catalyzed
transesterification; see for example U.S. Pat. No. 4,652,416. Most such materials

are also commercially available; for instance, triphenyl phosphite is available
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from Albright and Wilson as Duraphos TPP.TM.; di-n-butyl hydrogen phosphite
from Albright and Wilson as Duraphos DBHP.TM.; and triphenylthiophosphate
from Ciba Specialty Chemicals as Irgalube TPPT.TM..

[0098] The other major component of the present composition is a
hydrocarbon having ethylenic unsaturation. This would normally be described as
an olefin or a diene, triene, polyene, and so on, depending on the number of
ethylenic unsaturations present. Preferably the olefin is mono unsaturated, that
is, containing only a single ethylenic double bond per molecule. The olefin can
be a cyclic or a linear olefin. If a linear olefin, it can be an internal olefin or an
alpha-olefin. The olefin can also contain aromatic unsaturation, i.e., one or more
aromatic rings, provided that it also contains ethylenic (non-aromatic)

unsaturation.

[0099] The olefin normally will contain 6 to 30 carbon atoms. Olefins having
significantly fewer than 6 carbon atoms tend to be volatile liquids or gases which
are not normally suitable for formulation into a composition suitable as an
antiwear lubricant. Preferably the olefin will contain 6 to 18 or 6 to 12 carbon

atoms, and alternatively 6 or 8 carbon atoms.

[00100] Among suitable olefins are alkyl-substituted cyclopentenes,
hexenes, cyclohexene, alkyl-substituted cyclohexenes, heptenes, cycloheptenes,
alkyl-substituted cycloheptenes, octenes including diisobutylene, cyclooctenes,
alkyl-substituted cyclooctenes, nonenes, _decenes, undecenes, dodecenes
including propylene tetramer, tridecenes, tetradecenes, pentadecenes,
hexadecenes, heptadecenes, octadecenes, cyclooctadiene, norbornene,
dicyclopentadiene, squalene, diphenylacetylene, and styrene. Highly preferred

olefins are cyclohexene and 1-octene.
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[00102] .Organic triesters of phosphorus acids are also employed in
lubricants. Typical esters include triarylphosphates, trialkyl phosphates, neutral
alkylaryl  phosphates,  alkoxyalkyl phosphates, “triaryl  phosphite,
trialkylphosphite, neutral alkyl aryl phosphités, neutral phosphonate esters and
neutral phosphine oxide esters. In one embodiment, the long chain dialkyl
phosphonate esters are used. More prferentially, the dimethyl-, diethyl-, and
dipropyl-oleyl phohphonates can be used. Neutral acids of phosphorus acids are

the triesters rather than an acid (HO-P) or a salt of an acid.

[00103] Any C4 to C8 alkyl or higher phosphate ester may be employed in
the invention. For example, tributyl phosphate (TBP) and tri isooctal phosphate
(TOF) can be used. The specific triphosphate ester or combination of esters can
easily be selected by one skilled in the art to adjust the density, viscosity etc. of
the formulated fluid. Mixed esters, such as dibutyl octyl phosphate or the like

may be employed rather than a mixture of two or more trialkyl phosphates.

[00104] A trialkyl phosphate is often useful to adjust the specific gravity of
the formulation, but it is desirable that the specific trialkyl phosphate be a liquid
at low temperatures. Consequently, a mixed ester containing at least one
partially alkylated with a C3 to C4 alkyl group is very desirable, for example, 4-
isopropylphenyl diphenyl phosphate or 3-butylphenyl diphenyl phosphate. Even
more desirable is a triaryl phosphate produced by partially alkylating phenol
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with butylene or propylene to form a mixed phenol which is then reacted with

phosphorus oxychloride as taught in U.S. Pat. No. 3,576,923.

[00105] Any mixed triaryl phosphate (TAP) esters may be used as cresyl
diphenyl phosphate, tricresyl phosphate, mixed xylyl cresyl phosphates, lower
alkylphenyl/phenyl phosphates, such as mixed isopropylphenyl/phenyl
phosphates, t-butylphenyl phenyl phosphates. These esters are used extensively
as plasticizers, functional fluids, gasoline additives, flame-retardant additives

and the like.

[00106] The phosphoric acid ester, thiophosphoric acid ester, and amine
salt thereof functions to enhance the lubricating performances, and can be
selected from known compounds conventionally employed as extreme pressure
agents. Generally employed are phosphoric acid esters, or an amine salt thereof
which has an alkyl group, an alkenyl group, an alkylaryl group, or an aralkyl

group, any of which contains approximately 3 to 30 carbon atoms.

[00107] Examples of the phosphoric acid esters include aliphatic
phosphoric acid esters such as triisopropyl phosphate, tributyl phosphate, ethyl
dibutyl phosphate, trihexyl phosphate, tri-2-ethylhexyl phosphate, trilauryl
phosphate, tristearyl phosphate, and trioleyl phosphate; and aromatic phosphoric
acid esters such as benzyl phenyl phosphate, allyl diphenyl phosphate, triphenyl
phosphate, tricresyl phosphate, ethyl diphenyl phosphate, cresyl diphenyl
phosphate, dicresyl phenyl phosphate, ethylphenyl diphenyl phosphate,
diethylphenyl phenyl phosphate, propylphenyl diphenyl phosphate,
dipropylphenyl phenyl phosphate, triethylphenyl phosphate, tripropylphenyl
phosphate, butylphenyl diphenyl phosphate, dibutylphenyl phenyl phosphate,
and tributylphenyl phosphate. Preferably, the phosphoric acid ester is a
trialkylphenyl phosphate.
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[00108] Also employable are amine salts of the above-mentioned

phosphates. Amine salts of acidic alkyl or aryl esters of the phosphoric acid and
thiophosphoric acid are also employable. Preferably, the amine salt is an amine

salt of trialkylphenyl phosphate or an amine salt of alkyl phosphate.

[00109] One or any combination of the compounds selected from the group
consisting of a phosphoric acid ester, and an amine salt thereof may be used.
The phosphorus acid ester and/or its amine salt function to enhance the
lubricating performances, and can be selected from known compounds
conventionally employed as extreme pressure agents. Generally employed are a
phosphorus acid ester or an amine salt thereof which has an alkyl group, an
alkenyl group, an alkylaryl group, or an aralkyl group, any of which contains

approximately 3 to 30 carbon atoms.

[00110] Examples of the phosphorus acid esters include aliphatic
phosphorus acid esters such as triisopropyl phosphite, tributyl phosphite, ethyl
dibutyl phosphite, trihexyl phosphite, tri-2-ethylhexylphosphite, trilauryl
phosphite, tristearyl phosphite, and trioleyl phosphite; and aromatic phosphorus
acid esters such as benzyl phenyl phosphite, allyl diphenylphosphite, triphenyl
phosphite, tricresyl phosphite, ethyl diphenyl phosphite, tributyl phosphite, ethyl
dibutyl phosphite, cresyl diphenyl phosphite, dicresyl phenyl phosphite,
ethylphenyl diphenyl phosphite, diethylphenyl phenyl phosphite, propylphenyl
diphenyl phosphite, dipropylphenyl phenyl phosphite, triethylphenyl phosphite,
tripropylphenyl phosphite, butylphenyl diphenyl phosphite, dibutylphenyl
phenyl phosphite, and tributylphenyl phosphite. Also favorably employed are
dilauryl phosphite, dioleyl phosphite, dialkyl phosphites, and diphenyl
phosphite. Preferably, the phosphorus acid ester is a dialkyl phosphite or a
trialkyl phosphite.
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[00111] The phosphate salt may be derived from a polyamine. The
polyamines include alkoxylated diamines, fatty polyamine diamines,
alkylenepolyamines, hydroxy containing polyamines, condensed polyamines
arylpolyamines, and heterocyclic polyamines. Commercially available examples
of alkoxylated diamines include those amine where y in the above formula is
one. Examples of these amines include Ethoduomeen T/13 and T/20 which are
ethylene oxide condensation products of N-tallowtrimethylenediamine

containing 3 and 10 moles of ethylene oxide per mole of diamine, respectively.

[00112] In another embodiment, the polyamine is a fatty diamine. The fatty
diamines include mono- or dialkyl, symmetrical or asymmetrical ethylene
diamines, propane diamines (1,2, or 1,3), and polyamine analogs of the above.
Suitable commercial fatty polyamines are Duomeen C. (N-coco-1,3-
diaminopropane), Duomeen S (N-soya-1,3-diaminopropane), Duomeen T (N-
tallow-1,3-diaminopropane), and Duomeen O (N-oleyl-1,3-diaminopropane).
"Duomeens"” are commercially available from Armak Chemical Co., Chicago,

I1.

[00113] Such  alkylenepolyamines include  methylenepolyamines,
ethylenepolyamines, butylenepolyamines, propylenepolyamines,
pentylenepolyamines, etc. The higher homologs and related heterocyclic amines
such as piperazines and N-amino alkyl-substituted piperazines are also included.
Specific examples of such polyamines are ethylenediamine, triethylenetetramine,
tris-(2-aminoethyl)amine, propylenediamine, trimethylenediamine,
tripropylenetetramine, tetracthylenepentamine, hexaethyleneheptamine,
pentaethylenehexamine, etc. Higher homologs obtained by condensing two or
more of the above-noted alkyleneamines are similarly useful as are mixtures of

two or more of the aforedescribed polyamines.
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[00114] In one embodiment the polyamine is an ethylenepolyamine. Such
polyamines are described in detail under the heading Ethylene Amines in Kirk
Othmer's Encyclopedia of Chemical Technology, 2d Edition, Vol. 7, pages 22-
37, Interscience Publishers, New York (1965). Ethylenepolyamines are often a
complex mixture of polyalkylenepolyamines including cyclic condensation

products.

[00115] Other useful types of polyamine mixtures are those resulting from
stripping of the above-described polyamine mixtures to leave, as residue, what is
often termed "polyamine bottoms". In general, alkylenepolyamine bottoms can
be characterized as having less than 2%, usually less than 1% (by weight)
material boiling belbw about 200C. A typical sample of such ethylene polyamine
bottoms obtained from the Dow Chemiéal Company of Freeport, Tex.
designated "E-100". These alkylenepolyamine bottoms include cyclic
condensation products such as piperazine and higher analogs of
diethylenetriamine, triethylenetetramine and the like. These alkylenepolyamine
bottoms can be reacted solely with the acylating agent or they can be used with
other amines, polyamines, or mixtures thereof. Another useful polyamine is a
condensation reaction between at least one hydroxy compound with at least one
polyamine reactant containing at least one primary or secondary amino group.
The hydroxy compounds are preferably polyhydric alcohols and amines. The
polyhydric alcohols are described below. (See carboxylic ester dispersants.) In
one embodiment, the hydroxy compounds are polyhydric amines. Polyhydric
amines include any of the above-described monoamines reacted with an alkylene
oxide (e.g., ethylene oxide, propylene oxide, butylene oxide, etc.) having from
two to about 20 carbon atoms, or from two to about four. Examples of
polyhydric amines include tri-(hydroxypropyl)amine, tris-

(hydroxymethyl)amino methane, 2-amino-2-methyl-1,3-propanediol, N,N,N',N'-
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tetrakis(2-hydroxypropyl)ethylenediamine, and N,N,N',N'-tetrakis(2-
hydroxyethyl)ethylenediamine, preferably tris(hydroxymethyl)aminomethane
(THAM).
[00116] Polyamines which react with the polyhydric alcohol or amine to

form the condensation products or condensed amines, are described above.
Preferred polyamines include triethylenetetramine (TETA),
tetracthylenepentamine (TEPA), pentaethylenehexamine (PEHA), and mixtures

of polyamines such as the above-described "amine bottoms".

[00117] These extreme pressure additives can be used individually or in the
form of mixtures, conveniently in an amount within the range from 0.1 to 2 parts
by weight, per 100 parts by weight of the base oil. All the above can be
performance enhanceded using a variety of cobase stocks, AN, AB, ADPO,
ADPS, ADPM, and / or a variety of mono-basic, di-basic, and tribasic esters in
conjunction with low sulfur, low aromatic, low iodine number, low bromine

number, high analine point, isoparafin.

EXAMPLES

[00118] We have run several tests to show the hydraulic fluid viscosity loss
Vickers 25VQ vane pump operating under the following test conditions: 2000
psi pressure, 125 °F, 168 hours and 1400 rpm.

[00119] Four example formulations were tested. Example 1 is a group I
base stock with no additives. Example 2 is a group III base stock with no
additives. Example 3 is a group I base stock with a polymethacrylate with a

permanent shear stability index of less than 20 defined by ASTM 5621 with 10
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[ 00123] As can be

base st ocks wcrhusEhdvoarydl ar e

percent polymer in a Group I mineral oil. Example 4 is a Group III base stock

with a polymethacrylate with a permanent shear stability index of less than 20

defined by ASTM 5621 with 10 percent polymer in a Group I mineral oil.

Table 2
Example 1 | Example2 | Example 3 | Example 4
API Group
API Group | API Group 1 base Group III
I base IIT base stock with base stock
stock stock PMA with PMA
Initial
viscosity
KV 100°C 47.13 47 46.93 43.92
[00120] The four examples shown in table 2 were then run in a vane pump

operating at 2000 psi pressure. The data is shown in Table 3 below.

Table 3
Example 3 | Example 4 | Example 1 | Example 2 Example 1

Group III - no VM

Group III - | Normalized to same

API API No VM — | starting Viscosity as

Time GroupI | GroupIll | GIno VM | Actual data Group I

0 46.93 47 47.13 43.92 47.13
24 44.78 45.72 46.77 43.44 46.65
48 43.61 45.17 46.85 43.42 46.63
72 43.71 44.88 46.79 43.32 46.53
96 43.35 44.64 46.85 43.25 46.46
120 43.26 44.44 46.88 43.28 46.49
144 42.92 44.29 46.8 - 43.24 46.45
168 42.79 44.04 46.72 43.24 46.45
192 42.68 44.06 46.76 43.2 46.41
216 42.57 43.62 46.75 43.09 46.3
240 42.44 43.87 46.58 43.12 46.33
264 42.44 43.71 46.7 43.09 46.3
288 42.34 43.62 46.67 43.11 46.32
300 41.9 43.6 46.68 43.1 46.31
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line 4 demonstratesl significantly less viscosity loss over example 3 with the
Group I and PMA shown a as line 3. The non normalized data of example 1 is
shown as line 5. The viscosity loss is caused by the shearing of the PMA
polymer present in the fluid. The PMA VM is the same in both fluids, 5.5 wt%
polymethacrylate with a PSSI of 16. Since shear stability is related to polymer
molecular weight, both lines should be equivalent. The fact that Example 4
shows an improved viscosity loss profile is an unexpected improvement. The
only difference between the example 3 and example 4 is the base stocks. Line 3
with the most viscosity loss is an API group 1 based fluid with PMA, whereas
line 4 with the unexpectedly lower viscosity loss is an API Group 3 fluid with

PMA.

[00122] Additional testing was performed to show the shear stability of

various embodiments. The testing data is shown in table 4.
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Modifier 0 0 4.5 4.5 5.5 5.5 7 7

AW

Hydraulic

oil

Package 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Pour Point

Depressant 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

%

Viscosity

Loss in

KRL 1.3 1.4 8.6 6 10.7 7.5 13.4 9.2

[00123] As can be seen in Table 4, Group III base stock with PMA have a

lower percent viscosity loss in a KRL test than Group I base stocks with PMA

and are thus the preferred.
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wherein the combination of the antioxidant additive, cor-
rosion additive, and at least one additional additive con-
stitutes the balance of the lubricating oil,

wherein the lubricating oil has a kinematic viscosity at 40°
C. of at least 43.92 ¢St and less than 75 ¢St,

wherein the ratio of the % viscosity loss in KRL of the
lubricating oil relative to the same lubricating oil except
for a Group 1 basestock replacing the Group III bas-
estock in the formulation is about 0.7.

2. The lubricating o1l of claim 1 wherein the lubricating o1l

1s a hydraulic oil.

3. The lubricating oil of claim 1 wherein the lubricating oil
has a shear stability maximum loss of 10 percent as measured
by the CECL-45-99 at 20 hours.

4. A method of improving shear stability comprising;:

a) obtaining an industrial oil, consisting of: a) 91.85 to
94.35 wt. % of Group 11 base stock, b) a viscosity index
improver at 4.5 to 7.0 wt. % of the lubricating oil con-
sisting essentially of a polymethacrylate with a perma-
nent shear stability index of less than 20 defined by
ASTM 5621 with 10 percent polymer in a Group [ min-




10. The lubricating oil of claim1l wherein the base stock has a
viscosity index greater than 120. 11. The lubricating oil of claim
1 wherein the base stock is greater than 99% sat urates. 12. The
| ubricating oil of claim4 wherein the;base stock has a viscosity
i ndex greater than 120. 13. The lubricating oil of claim4 wherein
the base stock is greater than 99% saturates. 14. The lubricating
oi | of claim 7erdlevidj 0) theartfaski damiciddignvea d)i s cosidsyonrutihi- gr eat er
than 120. 15tiv§h§/u&‘é5rdt‘I?éét%&é&dﬁioﬁél%dﬂiﬁ%l@bfé&ﬁ%n?ase st ock
is greater thari 9% Saturat es. . )
the group consisting of an antiwear additive, metal pas-
sivator, demulsifier, pour point depressant, and any com-
bination thereof, wherein the combination of the anti-
oxidant additive, corrosion additive, and at least one
additional additive constitutes the balance of the indus-
trial o1l,
wherein the industrial oil has a kinematic viscosity at 40°
C. of at least 43.92 ¢St and less than 75 ¢St,
wherein the ratio of the % viscosity loss in KRL of the
lubricating oil relative to the same lubricating oil except

for a Group I basestock replacing the Group III bas-
estock 1n the formulation 1s about 0.7 and

b) lubricating with the industrial oil.

5. The method of claim 4 wherein the lubricating oil is a
hydraulic oil.

6. The method of claim 4 wherein the lubricating oil has a
shear stability maximum loss of 10 percent as measured by
the CECL-45-99 at 20 hours.

7. A method of blending a lubricating oil to provide
improved shear stability and favorable viscosity index com-
prising:

a) obtaining 91.85 to 94.35 wt. % of Group III base stock,
and a viscosity index improver comprising a poly-
methacrylate with a permanent shear stability index of
less than 20 defined by ASTM 5621 with 10 percent
polymer in a Group I mineral oil; and

b) formulating the lubricating oil which consists of the base
stock, the viscosity index improver at 4.5to 7.0 wt. % of
the Iubricating oil, an antioxidant additive, a corrosion
additive, and at least one additional additive selected
from the group consisting of an antiwear additive, metal
passivator, demulsifier, pour point depressant, and any
combination thereof to achieve a favorable shear stabil-
ity and viscosity index,
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wherein the combination of the antioxidant additive, cor-
rosion additive, and at least one additional additive con-
stitutes the balance of the industrial oil,
wherein the lubricating oil has a kinematic viscosity at 40°
C. of at least 43.92 ¢St and less than 75 ¢St,

wherein the ratio of the % viscosity loss in KRL of the
lubricating o1l relative to the same lubricating oil except
for a Group I basestock replacing the Group III bas-
estock in the formulation 1s about 0.7.

8. The method of claim 7 wherein the lubricating oil is a
hydraulic oil.

9. The method of claim 7 wherein the lubricating oil has a
shear stability maximum loss of 10 percent as measured by
the CECL-45-99 at 20 hours.

10. The lubricating oil of claim 1 wherein the base stock
has a viscosity index greater than 120,

11. The lubricating oil of claim 1 wherein the base stock is
greater than 99% saturates.

12. The lubricating oil of claim 4 wherein the base stock
has a viscosity index greater than 120.

13. The lubricating oil of claim 4 wherein the base stock is
greater than 99% saturates.

14. The lubricating oil of claim 7 wherein the base stock
has a viscosity index greater than 120.

15. The lubricating oil of claim 7 wherein the base stock is
greater than 99% saturates.





