UNEXPECTED SHEAR STABI LI TY BENEFI TS OF SYNTHETIC A LS

AND VI SCOsI TY MODI FI ER COVBI NATI ONS BACKGROUND [ 0001]
wab@oasis2dr formulating |ubricating oil conposPCT/O8®09/001981

has becone nore conplex as a result of increased

government and user environneptal standards and

i ncreased user performance requi renents. Hydraulic

fluids are typically marketed based upon features such
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Vi scosity Modi fiers (" VM) are polyners for exarrple
pol ynmet hacrylate (" PMA") which are typically used in

BW&KG%@CIQ ncluding hydraulic fluids to alter the
properties of the lubricant. This usually
takes the formof increasing the viscosity index
("VI") of the fluid, resulting in inproved | ow
[(lﬂeﬂi)er"l%hmalé anfqramlatemg dulori¢atingead exdbmpeioens yaatbecome more
er tenperatures. [0003] The perfornmance, of the PMA
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rnpr conversely,
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el evated tenperatures than the | ow MV
prme&oaammaﬁsl;temblhtyu|méEMemneaUuSMc&5031{>@@M]ecffhe,md—md%osny
pol yners however, have one di sadvant age, poor shear
stability. The HW/lose their ability to provide the
i eqsed vi sc at hi el enper at ur.es i n ahlg
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pAORIetithRRatS | atl"MA? Whuj:}P%?e a7 i‘éhﬂ?‘)&éetdy 1r§‘tlugﬂ§£1ﬁ§'1ﬁgludmg
tenperature can lead to red uce equi pnent |[ife due t
hydramlwﬂewkisv\&ﬁalteﬂ thecascahetpid pragpettiesaof md:ula;lbrmant ol hlS usually

overal | ng efficiency, leading to increase
taloese ther fQﬁ’g] pbdngyeasing 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.



[0006] In summary, VM performance is related to its
nmol ecul ar wei ght. The higher the MW the better the VI

wo pdov/1&8ehi ckeni ng efficiency of the polymer, PCEUSHOE001981
t he nol ecul ar weight the better the shear stability.
[0007] Accordingly, there is_a_need for inproved shear
stability in industrial oils w thout conprising the
t hi ckening efficiency of the polyner. This inventi on
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and any conbi nati on t her€of, a vi scosity | ndex

i nprover conprising a pol ymst hacryl ate with a
r ent shear bility index l.ess.than 4
(9006] dn sy BhE perfortany gfer@émd fooity faplerplag weight, The
. I n I t
hight e MW s el the 3058 4 SR5RED0e R elsnt oy Bolymer, the
1om&hwnt&e¢drwwwﬁgmhﬁ@be@éﬁhb Ishéar degbiticgcl osed. This
met hod conprising, obtaining a lubricating oil

conprising a maj or anount of base stock sel ect ed from

t he-group consisting, of Go % G oup |11 A
(08931, p Agcordiagkinythewiri Aararior H’é’rpé@‘fed ah%rss&@lenlw In industrial
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safigfitd@fat B¥eASTM 5621 with 10 percent polyner in a
Goup | mneral oil, an antioxidant additive and a

gﬁm?_n addi tive and | ubricating with the
ing oil.[0010] In a third enbodi nent, a nethod
of formulating an oil to inprove shear stability and
[0008k odi tonei erdbadinsert] aclubsiedting fvik witi fipebrablepslieae Stability is

.obtai ning a base stock selected fromthe group
digdagqdst Tg@ Igfyriatimgpoil comprising @ majocagepnt vf 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.

[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.



Goup V, and any conbination thereof, a viscosity

I ndex inprover conprising a polynethacrylate with a
weeeoassed shear stability index of |ess than BGI/US2009/001981

defined by ASTM 5621 with 10 percent polyner in a

Goup | mneral oil, an antioxidant additive and a

corrosion additive and lubricating with the base stock

and bl endi ng the base stock and additives to obtain a

favorabl e shear stability in the lubricating oil.

Bl UEF DESCRI PTI ON OF THE DRAW NGS [0011] The present

. At h n L :
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sthbRittandcvisogifyamMdes- is[ §i9dIdsedi IThBR etlfod comppRes obtaining a

illustrating the viscosity |osses for several exanple
bdssrstodlastlocted fbETAhEEDODE SORSIFINONT [@OUP] I, TGeowp ddefiroup IV,

inveS/tio wi || be, descrjbed._.in _connecb_il&,vvith its ..
Growg & P8d By iation therpeler Viseasibh IGPRIOVRRFOMREISING a

pUSbGHBSELH B PRah o AESE PR RSB a4 detinea
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construed as limting the scope of the invention.
addiive oatd ar worrosidrs additevedaddt ubrmaéingailith the base stock and

alternatives, nmodifications, and equivalents that are .
blendingdidg base stork ard gdditivies 4p @baip petayprale shasiestabdity in the
]gs.dﬁfingd by the appended clains.[0014] W have

USSR LY an unexpected interaction between high

saturate base stocks and the shear stability of

viscosity nodifiers. In one enbodinment, this invention

M= B | ! ock selected from

0 e Goup IIl, Goup IV,
Group V, and any conbi nation thereof, a viscosity
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per franent ndex o Ss than
refi@ringad thy féifdMibaddtaited dedddiption and the attached drawing.

[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.



percent polynmer in a Goup | mneral oil. [0015] The
preferred permanent shear stability index range is O

wo e00d843e3l t he nost preferred is 0 to 20. The POPUS0eL001981
shear stability of the polynethacrylate viscosity
nodi fier provides shear stabihity benefits to finished
lubricating oil. The permanent shear stability of the
| ubricating oil is typically and for purposes of this

(R o Wy %Eéieer‘ég “Shafeerstrdiaiiodiad Rt high prurate
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thAsS T dnitfosr f&fuh&@ad malep aBryunt &l base ROECBGE1CTRD fronéshe group
Conshohocken, Pennsylvania. In summary, the viscosity

comsssting of Grpaipalll iGroupulld, Gheve 8 Vi, tGrayipe agtcbbanoynbmatlon
asured aft r. 40 .m nutes irradiation i,n a.soni

th&&‘?ﬂr}glaat"dWOSEtO!O AECEBPIOVSE. SSTIETGHTE o PINTELIRRY iR, With 2

PR LRI B IRITRERNS A B Ry St e i 10
p&cEht s tyﬁﬁ:r’ﬁh“h @rwp 1IGauRghl oif CEC) , Interlynk
Adm ni strative Services Ltd, PO Box 6475, Earl

Shilton, Leicester, LE9 QZB UK. In Summary, the
vi scosity |agss, hence she sta i lLity, of a flui

qpeléiurﬁw preferred peamaney iliysindgx 7aBgs ﬁsapetpyf%end the
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1S€§sﬁfy ﬁ?&mgp%r@{/lﬁéﬂsh@&’r ¥iabARs bondMIay fiaRAed IlebaAtating oil.
east” 140 and 'l ess than 222, a"nore preferred range is

Tht peaaatertsheanstabdity dftthe 1@bGcating dHds tysitally ehdrfoegurposes
range is at least 160 and | ess than 180. The nol ecul ar
ofihiigyapplaationanoasieed using GEEL-Hy@orate0 heurgi rect I y
related to the pernmanent shear stability index. A high
nol ecul ar wei ght corresponds to a high permanent shear

[(ﬁfl%ﬁ" lASTIgf rlge%2(1 Fo%hother™ 1ﬂd%1‘§’tr205ﬁﬁblhﬁf M&heAt for measuring
corresponds to a | ow per manent ear stability Index

pérn®flen) 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.



[0019] The preferred kinematic viscosity of invention

is at least 10 and less than 175 KV 40 0C. The nost
wpe@bassesl range being at [ east 25 and | ess the@ir/vS208%/001981

40 0C. Base Stocks: [0020] Goups I, II, Ill, IV and V

are broad categories of base_gi.l stocks devel oped and

defined by the Anerican PetroleumlInstitute (API

Publ i cati on 1509; vwvw APl .org ) to creat e gui del i nes

l'ubricant base .o G oup | bas ner,a
s s 88l SRk, Stomdn Bifie oo g aPs aT TSR Ak The
I
PEPEEY DisBo SE Flack 1aRgf Rout 163 t"‘%?*dbagiﬂia?’ﬂ% hidre preferred
ra@@oeds ak llyashase é&mdlllé‘s@(lﬁaﬁ)ﬂﬂonﬂﬁktlfé‘ mest peeerredaahg8Qs at least
to 120, and contain less than or equal to about 0.03%
160,h0d rleﬁrthag rlé&t eThe imaqﬂe@mlaeqvmghtmf thigoviscarity index modifier is
sat

diFsed xr%qtsgttert B¢ BermanGurha0S AR SAS nd hEbST oM weight
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mbRAGar \ﬁlgupcéhbﬂﬁﬁld@tts GewW }Is&h&a%@nbﬁﬁe,%r StarkE Bdlex (“SSI”).

included in Goups I-1V. Table 1 sunmarizes properties
of each of these five groups. For the purposes of thls

i nyention, the base stock shoul d preferably cont
[0948L+ e T herprsferoed kinamatieyiseasity 0£ ln%@rstsc)@kleast 10 and less

[§ale] ferred adi

thih IFRAVeE) oo “Be s pPifitl @i CRBBE Siy 2ot RS than 75
K% 4¢°@nd rmst preferably include at |east one base

stock of APl group IV Poly Al pha Aefins. Synthetic

oi | for purposes of this application shall include all

oils that are not naturally occurring mneral oils.
Bm%toakw occurring mneral oils are often referred to

as APl Goup | oils. };0022 Gas to liquid (GIL) base
[0928L k §reups eIL db bd, pVehnd eVt argl byoads eategprips tafebase oil stocks

detVﬁEPpggemcitdgh{ltgﬁ 'aﬂ? rtnleglgar{fl Pefrdleum L hstitute adAPIOE)ublication

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.



fornmul ate the finished lubricant. W have discovered,
favorabl e i nprovenent when the conponents of this

WO pwentisen are added to | ubricating systens coP@F/USiong001981
primarily Goup Il, Goup Ill and/or GIL base stocks
conpared to | esser quantitiesgof alternate fluids.
[0023] GIL materials are materials that are derived
via one or nore synthesis, conbination,

transfornmation, engn
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ydr ogenco ining conpounds and/or elenents as
feedst ocks. GIL base stock(s) include oils boiling in

(0031 e PesteriedcemBadigenis S Basmpiosks Rkt a gt ope base
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icor ng processes

giouBAE P d1ybe 1Ml @1@fﬁn§ edS‘}ﬁﬂ{ehQV\blﬂ’%f ;ﬁ@péﬁess #@¥his application
i sonerates, conprising, for exanple, hydroisonerized
shad] 1rm¢1akm1dedllsyhame net nayutaldy aodsonsng mineral oils.  Naturally
hydr0|soner|zed or i sodeywaxed Flscher Tro s¢h ("F-T")
o¢raiang sringral ells agg @fispdeisared O h(PUR AoHSNs, waxes

and possi bl e analogous oxygenates) preferably

hydr oi sonmeri zed or isodewaxed F-T hydrocarbons or

[0o2d] 0'@&%rlic§1ﬁ§ (OTL )R WG dan al¥& b€ preferentially used with the
hydr oi sonmeri zed or i'sodewaxed synt hesi zed waxes, or
corponemts dfhthiedfiverttfi24p dSPortias eorsalbcdd] she dbasé weatks used to

from GIL nmaterials, especiallly,
formulate the finished lubricant. We have discovered, favorable improvement
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when the components of this invention are added to lubricating systems
comprising primarily Group II, Group III and/or GTL base stocks compared to

lesser quantities of alternate fluids.

[0023] GTL materials are materials that are derived via one or more synthesis,
combination, transformation, rearrangement, and/or degradation/deconstructive
processes from gaseous carbon-containing compounds, hydrogen-containing
compounds, and/or elements as feedstocks such as hydrogen, carbon dioxide,
carbon monoxide, 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



hydr oi soneri zed/ i sodewaxed F-T material derived base

stock(s), and other hydroi sonerized/i sodewaxed wax
walemvnes2base stock(s) are characterized typi cedT/Y¥Smg89/001981

havi ng ki nematic viscosities at 1000C of from about 2

m2/s to about 50 mMm2/s, preferably from about 3 Mm®/s

to about 50 nm2/s, nore preferably from about 3.5

nmmR/s to about 30 nmR/s, as exerrplified by a GIL base
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ase o0 e st or wax | sonerate base oil/base

il @k ofls bisitielghigr ehen letd oiiinbbilidgC k&iges sepmaratedifeactionated from
under st ood as enbraci ng individual fractions of GIL
GHds enatedels/ pwbeasniby, dor waampé@n@satlétlmsn theoor] Wikusion, and

sireaignty Sthireeto WelbEnBra e S F SBIVERF depiesing processes to
pl%ra%/cg rl BE%ilsS8 é&}c%ggeg&ﬁ@%x?'ﬁ?ﬁ{tb%‘?{ %'olmﬁ{rﬁfégt 'cBHﬁmsmg, for

as m X ures

e%drﬁﬁl%3|Hﬁdr@gbnﬁ%dsbﬁcisf)éé\/vbﬂﬁﬁ s9hthdsiARet lhgﬁf@darbons hydro-

/or wax isonerate base stock(s)/base oil
1sbrrmtz|ed rsipodéwixexhEischom Toopsebr(EFHI"ghmatesmd<i.cy hgdrocarbons,
base st ock(s)/base oil fractiaon(s) and/or waxi soner at e
WBRX e X@@@R(Wba‘%x%‘l ndy BeSSIRIF( 3RalPgOR} JutHEENAtes); preferably

nmodal nd whe h I
RS, SRRt B P E b Porf I REBhictized or
15586\%)@&!@“1"%}&&0 dtrbhsbﬁlfeﬁrzﬁdtdi‘ BoABRTIE E TPthcSREE \bélxes or
ASTM et hod D445. 25] GIL base stocks and base oil
mieturesstthefeodm GTL mat er| als, especially
hydr oi sonmeri zed/ i sodewaxed F-T material derived base
stock(s), and other hydroi sonerized/i sodewaxed

;decived b . : _
uﬁ%l orEblrer itBe) POBRGenderb @ AR "R pomataply, cspecially
foPQTedFiREBOREREF T IhhRrik[ Vditvedn base g‘taatdaser and other

c aracteri zed typically as having pour points of about
hydrGisomédrineerisodewhesdibiviax aletived 10@se ostoch@@r arerockaracterized

preferably about -15C or
typically as having kinematic viscosities at 100°C of from about 2 mm ’/s to
about 50 mm /s, preferably from about 3 mm?/s to about 50 mm /s, more
preferably from about 3.5 mm?¥s to about 30 mm?/s, as exemplified by a GTL
base stock derived by the isodewaxing of F-T wax, which has a kinematic
viscosity of about 4 mm?s at 100°C and a viscosity index of about 130 or
greater. The term GTL base oil/base stock and/or wax isomerate base oil/base
stock as used herein and in the claims is to be understood as embracing
individual fractions of GTL base stock/base oil or wax isomerate base stock/base
oil as recovered in the production process, mixtures of two or more GTL base
stocks/base oil fractions and/or wax isomerate base stocks/base oil fractions, as
well as mixtures of one or two or more low viscosity GTL base stock(s)/base oil

fraction(s) and/or wax isomerate base stock(s)/base oil fraction(s) with one, two

or more high viscosity GTL base stock(s)/base oil fraction(s) and/or wax



| ower, still nore preferably about -200C or |ower, and

under some conditions may have advant ageous pour
weoioatsssed about -25C or lower, with useful poRECT/PSI0NY/601981

of about -300C to about -400C or lower. If necessary,

a separate dewaxing step may_.Re practiced to achieve

the desired pour point. References herein to pour

poi nt refer to nmeasurenent nmade by ASTM D97 and

drber RS LR an oo B A blond wherin
o G0 SR T TR i hr Reterence

hyeinr eeKin@dahie SbscosisKicddrswoi  heaserchese madely ASTM method
conmponents which can be used in this invention are

Ddk8o characterized typically as having viscosity
i ndices of 80 or greater, preferably 100 or greater,
and nore preferably 120 or greater. Additionally, in

[(@)2§ ais(?l(; Pk GHAs AI{EFPQSQEC@?S}/ dé{fég&grﬁio&%{ G”Pﬂ%at%fiaesb%ﬁecially

cks rmy be prefera greater, nor

hd Sl Dnadti26d1i38d Sk a i E -1 .mABHaP vl ®aid &fteclal),yand other
140 or greater. For exanple, GIL base stock(s) that

hyldroisoendrizedyicidewax et | avax-gerved alblage F-sTock(skrisuch as wax
especially F-T wax generally have a viscosity |ndex of
hn@@%gﬁ%ﬁé@@% ¢S Hsh if8nehGuses! 9 a%%#@h%%&onems of

refer t.o AST th D2270. 2.7] 1l o]
5ol B BREF BOREGF R Gty Y s b, g pn S about
-Best RFIwd ORI B BT - IRLUSRIRRIr, Altfte [PRYfeeaIyaibdut -15°C or
m xtures of nonocycl oparaffins and nulticycl oparaffins
lowerg otitli maté preferdtiy rabouc y209C€ drsloparathd nedef semeatomditions
of the naphthenic (i.e., cycloparaffin) content .in
maydrveoriantageons ReA iReintyi athaholt 281Gl §rstovestg with useful pour

oIS ot s PPl B 140 i Bvena 1 pPEGeRR: % separate
dzg\g iﬁgﬁséq?% g+ :ﬁéa&ﬁ%aﬂonéé]ﬂe\béeﬂ% HEar PP pé@lt.ggﬂéferences

ypIc ess than about 5 ppmof each

hébr’eﬁseo glovrepdiat rdfee touhfeasurentnnirhadgdy ASTNMNDOIGF atdd Lsimilar
ase
automated versions.

[0026] The 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.



stock and base oil obtained by the

hydr oi soneri zati on/i sodewaxi ng of F-T materi al,
wegpesiskiy F-T wax is essentially nil. [0028]PCTUS2009/001981

preferred enbodi nent, the GIL base stock(s) conprises

paraffinic materials that congiLst predom nantly of

non-cyclic isoparaffins and only m nor anounts of

cycl oparaffins. These GIL base stock(s) typically

conprise paraffinic materials that consist of greater

than 60 wt % non-cyclic isoparaffins, preferably

[(ﬂ)‘?@ft §h bzfc{/lﬁfion@,otl‘(é %'ﬂgrba% b (5§ aR2ADikchy hiBRIYE paraffinic of

prefera greater than 85 wt % non-cyclic
gieatepar thiahi N90 apercenst spruehtespblandgr aryer cohin 90mitttres of
non-cyclic isoparaffins. [0029] Useful conpositions of .
mompcyelsparafiok (and mylticyeloparatling dino combipatieik stith- on-cyclic
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stoeley tandebasd HiIROypibgllpdstivie wesy mow Realfahoseh didogen content,
nodi fy various properties of the lubricating oils. For

geyeaallyicbstainihg laskdihanwabous Oy pand, mpge ttypically less than about
ot ection, rust

foll ow ngprqgperties, antiwear
S PPBR BEengih of theseapiemently bhoseller aRd niFpien gantent of GTL base

reducti en, and | ed f.lt '
SR Foe 301 SUBIRCRy Lol PRI RESTRBRe Ao P
mARrNOSPRclafydCT ®¥R i 8%ehARIE nAr oper ties incl udi ng

favorabl e properties for gear” oil applications. [0031]

In various enbodi nents, it wll be understood that

additives well known as functional fluid ?Sgdi tives in )
_ [0038] arlp 2 prefersed smbodiments b Sx1del base stoekes) sommpgisgs paraffinic

meletiafs SRATTRT SISt e funl g "¥E B Rel Tsor@eBAi sty minor
a0 Y0¥ Pcy Qophatfind O- 280467 GO GbaskNs@RR(s) typically comprise
paraffinic materials that consist of greater than 60 wt% non-cyclic isoparaffins,
preferably greater than 80 wt% non-cyclic isoparaffins, more preferably greater
than 85 wt% non-cyclic isoparaffins, and most preferably greater than 90 wt%

non-cyclic isoparaffins.

[0029] Useful compositions of GTL base stock(s), hydroisomerized or
isodewaxed F-T material derived base stock(s), and wax-derived
hydroisomerized/isodewaxed base stock(s), such as wax
isomerates/isodewaxates, are recited in U.S. Pat. Nos. 6,080,301; 6,090,989, and
6,165,949 for example.

Additives:

[0030] The additives may be chosen to modify various properties of the

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



enbodi nent, at |east one oil additive is added from

the group consisting of antioxidants, stabilizers,
w@eaovmesse3 addi ti ves, dispersants, detergents, BEI/US2989001981

addi tives, viscosity index inprovers, copper

passivators, netal deactivatqgps, rust inhibitors,

corrosion inhibitors, pour point depressants,

demul sifiers, anti-wear agents, extrene pressure

addi tives,, and fricti.on nodifiers. i ves

PIGREG IS a RRUWSAL PF(htF?tl‘% wgﬁﬁqtggtl%rhdméqrgp pglmf)@rqlfiéta,e griction

et dnd o f Rk 8RS PLBRLSRIIG SR gl Bhsounioe
varfst eﬁidﬂﬁ%ﬂ tlﬁiQQQmaBéi cﬂ@sé‘ﬂN/tM'achﬁivleofaﬁ}'f)raﬁP@ \roperties mcludmg
about 5. The preferred M intervals depend on'the

favbeable propeaties forggeat b apglicatiompr ovi ng filterability.
Pol yol efinic polyners suitable for the reaction with
mal ei ¢ anhydride or other acid naterials or acid

' [Og?lﬁ‘io nn%{oel{rfh gﬁch{cbﬁl%b%de tPR l&@%ﬁlﬁ%%{?{)@ Isﬁllg aaddmves well

k:ﬁmmk Sfunbtifd1ensid 9&1&1&%?”& th@%vlmealsb%&mwrﬁ&@ted in the
and pentene. A highly suitable polyolefinic polyner is

meWMMWWmﬁmmemmmmnmwmmMMﬁwmmmﬁ

reacti on substance i s Pl BSA is i_sobut enyl
desirel FFsueniy dessben Fbousy. 0p3%4 b terabpBl D% B itk In one

CBRHE T LTS SRR St Gy o
ﬂL&Y&arﬁé‘b%bfl%gét foxtl\%‘@r aHRIVRLC rdzs;ﬂgéj{)rﬂltééed&%fg@n@ﬂ &ttifoam

e reaction su ance consi sts p

additiedsy Wigcosieyl indeblhprosehs \copgeapasdvivatatsy metél dduetitvators, rust
1200 to about 2500. More advant Zigeousl y, the al kenyl
mbrblmr&,yc;oxmﬁggnunhémors;fpwrep@@& mr%sahmydpmlﬁémum@-wear

as the reaction substance ns| sts in ol y.
a6t B b R BT S Y oL TGP AIBERD | BRGBOaRives listed
b Gre hbnl RiAAEGkarh PRS A e hbt tREABH 1) It A Blafifs 2N

ester o succ C acid conprising the reaction product

of a succinic anhydride and an aliphatic pol yhydric

al cohol , the al kenYI or alkyl substituent of the
[0632)i Mispaxsdnytsrshoeld eontaiy the alkenyleactwillyd grovpt Rnbas an Mn

{ t

va‘it(l)g (S)iF aslbgut vatrg) aabgoeu? %?)'0}3 and an Mw/Mn ratio of about 1 to about 5. The
preferred Mn intervals depend on the chemical nature of the agent improving
filterability. Polyolefinic polymers suitable for the reaction with maleic
anhydride or other acid materials or acid forming materials, include polymers
containing a predominant quantity of C2 to C5 monoolefins, for example,
ethylene, propylene, butylene, isobutylene and pentene. A highly suitable
polyolefinic polymer is polyisobutene. The succinic anhydride preferred as a

reaction substance is PIBSA, that is, polyisobutenyl succinic anhydride.

[0033] If the dispersant contains a succinimide comprising the reaction product
of a succinic anhydride with a polyamine, the alkeny! or alkyl substituent of the

succinic anhydride serving as the reaction substance consists preferably of



of a polynerised isobutene having an Wnh val ue of 500

to 1500. In preference, a polynerised isobutene having
w@poobh43gad ue of 850 to 1200 is used. [0034] AnPCEES2009/001981

sui tabl e uses of am nes include antiwear agents,

extreme pressure additives, frjiction nodifiers or

Di spersants. The ami des which are utilized in the

corrpositi ons of the present invention nay be ami des of

nono- car I|c ds or ct| r' at |
polNEaised iialigns Bev nengn Bin arbief Pyt Ifag 6 abut 4550, More
t 6
oBFSRERLY) BeCHBAST 8 0d, LIRTGERbrCukosaiallc Waride
sV IHO&ATHY feacibh RABYEHOE 3bRYts 1HYadf)@PyYﬂi'6ﬁjsfeﬁcl§6bl‘x’ﬂen@ 'ha®ing an
het erocyclic-substituted hydrocarbyl "group, provided
Mrhatalusooli aroait d10Chyol rabgen; 2468c HEi the ageid prnpreving ﬁlmrabxhty

hydr ocar byl ene group cantai ning up, to about 10 carg
ceiitavns; anaggtes of ahcc‘anm@ﬁecogmmﬁ@ng Sh seantion pRodust gbgutuccinic

bon, at 0 003 an,be [
el B fTPhatic P hy G PR ET o5 RG] S e uenc of
far
i RIS 30yt EPUCAENORLARRaACKo T Agecousl
ofapohimerised isobutcaettmvalipuh M vakudof 560 eod S0DODBGteference, a
The amde is derived froma di- or tricarboxylic acid,
palymerised dsobutenohaeng anddautalenobd50te 208 ivsedat ons
dependi ng on the type of pol ycarboxylic acid. For
exanpl e, vvhen the am de is derived froma diner aci d,

[0“3'4L %ﬂﬁ bﬁb’és gﬁf LhiARCHhclfide C Jli\%atat re:xtreme

er| ve romtriner acl gene

pﬁ&fsédrecddﬁlﬁv& aﬁld@kﬁf agrlifitrsf 6pMisperdantd4 ﬂ’@leaﬁmudeﬁﬁlhxch are
carbon atons. Each is independently hydrogen or a

mlymdomathbwommlmmwf teaptigént inyentoory magr becamiges off meno- or
pal§cioRHEt 50188 0 aF Lis°AY Bder VAL iy LSe AL PenBaties Tay be
cﬁé&éﬁ%’&lﬁf a> Hp&fdcﬁfgﬁdg}%r QBﬂaﬁﬁhggfrBHPSabWﬁ? @it about 90
carbon atoms; each is independently hydrogen or a hydrocarbyl,
aminohydrocarbyl, = hydroxyhydrocarbyl or a  heterocyclic-substituted
hydrocarbyl group, provided that both are not hydrogen; each 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



het erocyclic substituent is derived from pyrrole,

pyrroline, pyrrolidine, norpholine, piperazine,
weerpenisgehe, pyridine, pipecoline, etc. Speci fPCI/US2009/001981

exanpl es include nethyl, ethyl, n-propyl, n-butyl,

n- hexyl, hydroxynethyl, hydropyethyl, hydroxypropyl,

am no- net hyl, am noet hyl, am nopropyl,

2-et hyl pyridine, 1- ethylpyrrolidine,

F APRYT dReicyABOIE 45rAbhR oSl TarE, 2B8 ATISS iR from
TRBSF- Ry SUPhant 78 SoRolTsbiess o abou o

cdi¥6h OCaoRK. EMEadl 0UPS,indBferidenflgr t hgdtopen abkyl@néiydrocarbyl,
group containing up to about 10 carbon atons. Exanpl es

aminchydnodarbly c arhiydrexghyyrocardyl nclonde,a mehhtereepslic-substituted
et hyl ene, propyl ene, .etc. The am de contains at |east

hYeCARROBN FPWY T COALBITE | WP ottt DRl refrboppatoms.” It may be

. line e 18,f t h .

iR AU, s o HRePota R - pBupb Suharpin  the

héterdcyeliBY QUBSRUEHI e EHTRHS - frddPi Frble, tp'?’firo@ﬂﬂi'egle?yrrolidine,
are prepared by reacting a carboxylic acid or reactive

maepholirte, \pépéraemep bipdridingnpyrnidine, pipecblinenttai Bpeaific examples

.l east one >NH group. [0038] Al |ﬁhati C nonoam nes
inchideymsthidnethal.i privsenpy, arkityl, nahepHahydexysqthyk dydroxyethyl,

aim nes wherein the aliphat.ic droups.my be saturafed. ..
g fFoRSBraR T CEUNGTC DY o GHEOE o BV DR R hed -IRG IRy idine, 1-
] i e npl e, nonoand
etﬁy@;’lﬁqdﬁ%blste ?thzl?l Z’S“g?n{eﬁgﬁ mono- and
di al kenyl - substituted am nes, etc. Specific exanples

of _such nmonoam nes include _ethyl am ne, diet hél am ne
[00871 y I Thenalisel grauprcaphe an aliyhene grovpuaoptaiamgbont bde about 10

0%518'{’] g‘éﬁ’%ﬁﬁ%&’@%@fﬂ% gﬁgyzﬁeggg}q%%%Qﬁfqﬁg?)ﬁggg{/l%ng,f et%ylene,

pr(ﬁz)ty/l%ln%h 1) AR %ke 394 aéﬁ%ﬂg{g‘?ugg' and in ?rltjié:glar, alkylene

erotyclic-substitdte m nes in

groupZoabdinipgt iy to atpitrl@l €arbén @torasi Bxaghples Joflsuckirbidydcarbylene
pyrrole, 2-(2- am noethyl)-Il-nethylpyrrolidine and
grpupg inghideennthylens, gtaylene, 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



am noet hyl ) pi perazi ne, |-(2-am noethyl) pi peri di ne,
2-(2-am noet hyl ) pyri di ne, 1-

w@ 2s0amma3seet hyl ) pyrrolidine, |-(3-am nopropyl)iTEEWOE001981
3-(2- am nopropyl)indol e, 4-(3-am nopropyl)norpholine,
1-(3-am nopropyl)-2- pipecoling,
| - (3-am nopropyl)-2-pyrrolidinone, etc. [0039]

Cycl oal i phati c nmonoam nes are those nonoarm nes wherein

there | l.oal i phat i bstit t .
s EtFy AT SRR Hori AR O UCd A BATS, gine s 2+
AP DL aF B0 LY RBERLIR b afphtic amines
ifchedeO PRI ngitoR &) -py frofd) eXxe(hmih fhyl)-1-methyl  pyrrole, 2-(2-

cycl opent enyl am nes, " N-et hyl - cycl ohexyl am ne,
amimyethylirebprietimilpgsroliding t hand i ké-(2Examsletylphorpholine,  1-(2-

al i phatic-substituted, .aro i c-supstituted, an .1
amnqsthyl nlppmtli-z%r@ganeeﬁg%am% 62 -ﬁaaﬂ?ﬁfg@l)lﬂyndmes 1-

j ncl.ud [ 1. stituted,cue '
(jﬁﬁgﬁweﬁggggﬁ{?ﬂﬁg%’cycl oper%t' F%lﬁnnﬁﬁ%)p glﬁ?éﬂ fddzole, 3-(2-

RYSGIRSpy BRI, t Ut ad3Cumiiprspy BfioRshol iR)40] 1ABCaRinopropyl)-2-
aam’ esb?’%cl ude thog(e nonoani %%mei n a ca‘r%bon atdg)mPY)
piplecolire,al-@ratiinopriopy ] )s2+pyctalidinore, &td.ached directly to

the am no nitrogen. The aromatic ring will usually be

a nmononucl ear aromatic ring (i.e., one derived from

e but .can include fused, aromatic rin . .
BRI G G RERE RPOEIns B s ap B SR i Lo s one
. 3 I p . .
oFEBPBUAETRORTCES M IR0, e amino icogen troueh &
cd¥bon dierhyih)thaoi tlio eingantictire. Ex&eapldsxafigyictsaliphatic monoamines
_aliphatic-substituted, cycloaliphatic-substituted, and |
inedader ocyey¢lehexiemines, ed ayslapentylaminnsai nesysalahiexenylamines,

cEor et Nisa P RSB AL i iabandamings, d he
h%{:‘?g%gftnﬂ@él of ‘épgg?ﬁé‘-tsﬁgstﬁﬁtéd' Neom3AALLbENHAIT AR hafkocyclic-

cyc i phatic and aronatic polyanines
subsdingea usy dlealipiaitb exarodesiaed hecudo npaply hesbstiatdt cf clohexyl-
the presence within their structure of additional .
ammiasp npherygeudstitmited adeyelppentylaamings niandogemgarphsubstituted

cyclohexylamine.

=

[0040] Aromatic amines include those monoamines wherein a carbon atom of
the aromatic ring structure is attached directly to the amino nitrogen. The
aromatic ring will usually be a mononuclear aromatic ring (i.e., one derived from
benzene) but can include fused aromatic rings, eépecially those derived from
naphthalene. Examples of aromatic monoamines include aniline, di-(para-
methylphenyl)amine, naphthylamine, N-(n-butyl)-aniline, and the like. Examples
of aliphatic-substituted, cycloaliphatic-substituted, and heterocyclic-substituted
aromatic monoamines are para-ethoxy-aniline, para-dodecylaniline, cyclohexyl-

substituted naphthylamine, phenathiazines, and thienyl-substituted aniline.



be primary, secondary or tertiary am no nitrogens.
Exanpl es of such pol yam nes i ncl ude

wOoR@aiL#82Pr opyl - cycl ohexyl anmi nes, PCT/US2009/001981
N, N -di - n- but yl - par aphenyl ene di am ne,
bi s- (par a- am nophenyl ) met haneyq 1, 4- di am nocycl ohexane,
and the like. [0042] The hydroxy-substiruted am nes
contenpl ated are those havi ng hydroxy substituents

(BTl ainash k8, Sise) "Rt Al dufueRin Bilemines
h

RGN s??%’ﬁ?'dﬁg&ammnQ‘.”?@F"“ﬁ??@‘ﬁé ol presence within

théllr itﬁ:dﬁm@f@%mﬁéﬁél)amm rﬁ&oané]yﬂiwafdfhubnhl- animenitrogens can

4- hydr oxybut yl - am ne, di et hanol am ne, di-(2
bépuinmty asacoeadary- Qmmwwl}m@popﬁmm@s of such polyamines

1"&5‘1“%1 &hé’%ﬂﬁ P QRY hex T E@F@Eﬁgﬁydf\g@ygk%&y%gﬁ %Rgenylene
i[a}j]rgﬁe lglggﬁgll : %@érg(%b% 9§re ) ;I’lééin B?arﬁiﬂo%ﬁ?loﬂ%%ﬁ’é ahll the like.

|nclud|ng hydr ogen, or a hydrocarbyl am no
hydr ocar byl , hydroxyhydrocar byl or

[0042¢r dﬂ;mhydroxykmxbsnun@ﬂammmmplagccb are td:l@ac havmngghydroxy
up to about 10 carbon ato Al k i qlalkyl 9

sty Pendag dscefota & o iom athsrihanpgaghony! parbon atom;

Iﬁggsglttp%}g hg rabl AISZQ?:Q ggee gf&zlogl]méj r?g%}’éf%[%% Examples
oPARM hyldro s%ﬁekt%t&f amiteld itk RERarRNAME, '3ﬁ»<(3ll‘l'y€irb‘£'ﬁ3ropyl)

net hyl’ene pol yam nes, et hyl ene pol yam nes, butyl’e
amnieyaﬁlh}elsoxjdnnpy—hﬁnme pél-ly;aimngbutybamméer(hethanolamme di-(2-

pol yam nes, hexyl ene pol yam nes, heptyl ene pol yam nes,
hydroxyamons] Al ky| Nndygsexsmppel-nrapy la@engs hy| ene N-(2-methyl)-

cw%yﬁmr#eeéwﬁgyéicééé‘%?Eyp%aﬁlféﬁo%%ﬂﬂin%i” REhydroxyethal
% fl;gy(? K. am ne, hexanet hyl ene di am ne,
ecanet ene d| am ne, oct anet hyl ene di am ne,

di (heptanet hyl ene) triam ne, tripropyl ene tetram ne,
tetraet hyl ene pentam ne, trinethylene di am ne,
(09431 adnhW@rﬁf@b@dmﬁnhethe amines useful in the present invention are

alkylene polyamines including hydrogen, or a hydrocarbyl, amino hydrocarbyl,

=Y

hydroxyhydrocarbyl or heterocyclic-substituted hydrocarbyl group containing up
to about 10 carbon atoms, Alk is an alkylene group containing up to about 10
carbon atoms, and is 2 to about 10. Preferably, Alk is ethylene or propylene.
Usually, a will have an average value of from 2 to about 7. Examples of such
alkylene polyamines include methylene polyamines, ethylene polyamines,
butylene polyamines, propylene polyamines, pentylene polyamines, hexylene

polyamines, heptylene polyamines, etc.

[0044] Alkylene polyamines include ethylene diamine, triethylene tetramine,
propylene  diamine, trimethylene diamine, hexamethylene diamine,

decamethylene diamine, hexamethylene diamine, decamethylene diamine,



di (trinmethylene)triamne, and the |ike. Higher
honol ogs as are obtai ned by condensing two or nore of
w0 b@oalisee-i | | ustrated al kyl ene am nes are usePCi/PSH89/001981
are m xtures of two or nore of any of the
af ore-descri bed pol yam nes. _[18Q45] Et hyl ene
pol yam nes, such as those nentioned above, are
especi ally useful for reasons of cost and

oS e PR e P i,
teﬁlﬁ%‘igﬁﬁe g)ﬁnr%gfrniﬁ%e ”i'rﬁﬁét_p-'};féhlan 04138 ne, SeHEM R drle®Mhexamine,

ol une pages 2/- 39, Interscience

difwivhéthhRme)tridming] afdofhel tike. Wikhyr diothdlogs,as1afid obtained by
which I's hereby incorporated by reference for the
catidsosiogume of mueref off theoaeuerlustraedcalkyleme amines are useful, as

pr epar ed st conveni gnt | the reactiqn of an

arg RlRbuRS 0LV O/0F B0 P ARhBRR AT -B55er bagharBmes.
ethylene imne wth a ring-opening reagent such as
ammoni a, etc. These reactions result in the production

[00k5] hEtﬁﬂEﬁM}%lr&&ﬁWés?%uﬁh?@suﬂﬁ)%e%eﬂiibﬂécﬁ%@ove, are especially
pol yam nes, i'ncluding cyclic condensati on products
usefichfaxsrepsquer af cosgtsand 6{fé6fivedteser Susepolyanyipes aoé described in
ol yam ne m xtures_are, those resulting fromszltr' ppi ng
et

degail pRAerhsvieading  DRBinss IAparkliehcRAm eSS In e diayclopedia of

i nst ance, ;| omer | ec £ Weigh I 1.n

ChUR LR TEchufPEh ToneE R E 0k R RTEESY Bfas . pages 27-

3R AnYGEERRCEPubYSRersO DiORYSh 3¢ Jofia! WiRyWA! JohsOfDES, which is
termed "pol yam ne bottons". In generaly, al kyl ene

hepeby amiorporantd bysrefaente fohtreadiselosuedofissdfal ipolydneimss. Such
than 2, usually less than 1% ( b%/ wei ght) materi al

campouIely BE GReRATEdt Meh coayerigntly by fhehecactisnapt anpplkylene

SR SRR AT 4 e A i e
- t 0, i .

P LS Rriiatal SRR R IR & B prnduction of the

sofrddVigt. ddrhpleikcaniargl eodf akkytdneet pylyemengm| Viaciuding cyclic

bottons obtai ned fromthe Dow
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



Chem cal Conpany of Freeport, Texas designated "E-
100". Gas chromat ographyanal ysis of such a sanple

W@ b@aesses to contain about 0.93% "Light Ends"P(TUS1009/001981
probably DETA), 0.72% TETA, 21.74%tetraethyl ene
pentam ne and 76. 61% pent aethyg ene hexam ne and hi gher
(by weight). These al kyl ene pol yam ne bottons incl ude
cyclic condensation products such as piperazi ne - and

R A RO Ch Aeparple THRed, 45 spniae pupRoa%h LigidEnds" (most
e ) i o
protabh) %TA@%gygﬂgff'EgAh?zgﬁﬁ%l %@&@2&13{&1 gft@t%ghhe nd 76.61%

reacti on pr nenol ,

péitadhkldrenBeRathidiniand Bipthean(by! dedigkly. Juebe aslkylene polyamine
formal dehyde, Succi ni c-based di spersants that are

boitams i imclysteodydic cohdensatiohi prasbicisuctarss pipstdzine and higher
acyl ating agent (acid, an ride, ester | ide)

anglpghef 3}%}3@% trmmweam@%gﬁﬁéem@ﬂ%@‘g %@Eﬁ]d
and/ or an am ne. [0048] H gh nol ecul ar wei ght am des
and esters such as reaction products of a hydrocar byl

[ atTIRgdRPERhnBNHe 3R cRY HbiENIGnRich 8¢ thatlaf®Behdensation
(such as glycerol, pentaerythritol or sorbitol).

rdadfléA Jprédinite o a(lighahelecelay weightnphiénolnat elkyddre polyamine and
usual ly contain_an oil sol uble high nol ecul ar

o .
apatdabode suchiesdormaldabydsr Speiaic-Bavad @pﬁgﬁa@tﬁ\(ﬁtﬁ!&ga}e reaction
pEBRep § o1tPal P Sansthi® 559 | G A T gy dride, ester

o@hél?dé?%ﬁh%??éa@fémﬁ ehS&ghnic 'd-“er%' R6 nB¥nAY&%n amine.
[ kyl

cyc car bonat e, enﬁ-cap ed, polya ne mal ei c
anhydride and the |ike; mxtures of sone of the above,
in treat rates that range from about 0.1% up to 10-20%

[(WM8}oriighapelrstiar weight Apddescaiibericratichotid cagi et Prrducts of a
SRS B ST E S BBl SRR LA, v s
ngcefmy%%}ﬁ%%%ngitWi Bpgérlﬂ‘ifb@f:t i onal groups incorporated

I’nto t one of the polyner, whose nol ecul ar

wei ght ranges from 300 up to 5000. Polar naterials

such as am nes, al cohols, am des or esters are i .
[0049)c ashless (metddfee)opelymerica 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.



bri dge. [ 0050] Antioxidants: include sterically
hi ndered al kyl phenols such as 2,6-ditert-
whedoyiigdsenol , 2, 6-di-tert-butyl-p-cresol and PCT/US2009/001981
2,6-di-tert-butyl-4-(2-octyl-3- propanoic) phenol;
N, N-di (al kyl phenyl ) am nes; _apnd al kyl at ed
phenyl enedi am nes. [0051] The anti oxi dant conponent
may be a hindered phenolic antioxidant such as

| at ed hydroxytql yene, . sui t.abl resent . in .an .
(B3] A ot ¥y Sfesicaltyufpatel SIBYD phsfod puch as 2.6-di-
' h ubr i it i . t er ' (R 2.
el b ngl, B B FRTRESY e L6 SR NG (Rben-3
pRIPansicdNphexold ant Nsdi¢hlkgiphenyl) amines; and alkylated phenylene-
nmono- oct yl phenyl al phanapt hyl am ne or
dianpnes.oct yl di phenyl ani ne, used singly or in adm xture.
The ami ne anti-oxi dant conponent is suitably present
in arange of fromO.01 to 5% by wei ght of the

i iti f ) 5% e s
105387 2R R RN B ndfRE FEEE Arhifdied bghofie andoxidant
s&’haﬁg’i)@t'ylif_@ﬂ??dkd)kﬁbﬁfé%@}’klﬁiﬁm?ﬁ)réé&lﬂ_iﬂ‘%n amount of 0.01 to 5%,

nonooct yl di phényl am ne and nonononyl di phenyl ami ne;

prifalakiyl 0idptoeh$Parbynesightalf the ldbrdcant composition. Alternatively, or
_di butyl di phenyl ami ne, 4, 4'-di pentyl di phenyl ani ne, |
inqadditignhexypanemel) mai GEpHse/an areaaty rRIpE aRjICKiAaRE such as

4, 4' - di octyl di pghenyl.ani ne and 4, 4..- . . .
Y B BRI RO Pk RS e, vsge sinely
¢ . . ; , . )
of B AR RRI AT Ao gt OSSNSO et o rnge
oot fay s Ebyeseighichf e lubliphat corapbditiphamore preferably 0.5
phe‘r}P/I - . al pha. - napht hyl am ne, butyl phenyl -.
toal .pla. - napht hyl am ne, pentyl phenyl -.
al pha. - napht hyl am ne,
hexyl phenyl - . al pha. - napht hyl am ne, heptyl phenyl -.

[(ﬂiS@Ea'TH%apht Eﬁi%}% Ocﬁﬂﬁi@nﬁgr# o includes, for  example,

al pha. - napht and nony enyl -.
mdnbhikyldipRbhyidhdnene. Sfcht hesw, prbacoesidipeenylamine  and

di al kyl di phenyl am nes. The sul fur-containing
manohony ldiphienataminee anidialkyldiphenylamines such as 4.4'-
dibutyldiphenylamine, 4,4'-dipentyldiphenylamine, 4,4'-dihexyldiphenylamine,
4,4'-diheptyldiphenylamine, 4,4'-dioctyldiphenylamine and 4.4'-
dinonyldiphenylamine; polyalkyldiphenylamines such as
tetrabutyldiphenylamine, tetrahexyldiphenylamine, tetraoctyldiphenylamine and
tetranonyldiphenylamine; and naphthylamines such as .alpha.-naphthylamine,
phenyl-.alpha.-naphthylamine, butylphenyl-.alpha.-naphthylamine,
pentylphenyl-.alpha.-naphthylamine, hexylphenyl-.alpha.-naphthylamine,
heptylphenyl-.alpha.-naphthylamine, octylphenyl-.alpha.-naphthylamine and
nonylphenyl-.alpha.-naphthylamine. of these, preferred are

dialkyldiphenylamines. The sulfur-containing antioxidant and the amine-type

antioxidant are added to the base oil in an amount of from 0.01 to 5% by weight,



anti oxi dant are added to the base oil in an anount of

from0.01 to 5% by wei ght,preferably fromO0.03 to 3%
Whoaisgki , relative to the total weight of theCT/US2009/001981

conmposition. [0053] Oxidation inhibitors, organic

conpounds contai ni ng ni trogen,g phosphorus and sone

al kyl phenol s are al so enpl oyed. Two general types of

oxi dation inhibitors are those that react with the

olBlbe G, DY A5 e S B B B b of e

terials to formless active conpounds.
c@géﬁ g@ are hindered (al kyl ated) phenols, e.g.

6- di (tert-butyl)-4-nmet hyl phenol
[2,6-di (tert-butyl)-p-cresol, DBPC], and aromatic
[0893he Oxidagon N-iphdrifdrs al phgamapmmapamdse cPhiadmingr enitrogen,

used i n turbine, | at.i on, ndh rau oils t
pliNp oIt AR ot afKaIBRURRIS 28% e CRFIORCR ot POs gfaliierai’1 types of

oy PRI PR 1, Mg,

hydtopEroxi@dat fo ifeieh liﬂﬁct?vé cbtﬂpﬂuﬁh@nﬁhd tﬂoidobﬁaﬂ decompose these
4- et hyl phenol , 2-t-butyl-5-net hyI phenol ,

matetiads 1o - ﬁumiryllq:sbemtive 2ohpodndet Exhmples- bret Yiimpderad| (alkylated)

2-t-butyl - 4- net hoxyphenol - but y! h
plicnsl - ur ;g? hyﬁé%%‘fﬁiﬁenéf%anhé{qlufe[a%m?q%%utyrb “presol,

DE%}@QU%% %ro a c Mvp%ﬂg%lﬁrﬁlgnyfj%fpl%rjgéph%alam}lggThese are
us%d61ndtu1{)u¥émc)ﬂcu‘ﬂat?ér{<yérﬁf‘ﬁ?@f'a%h%u&ll‘s #®at are intended for extended
6-di -t-batyl -4-nmethyl phenol and 2, 6-di -t butyl -
se#vﬁhhydlﬂhﬂmmis of2arfitrdi / phdndlid todba ifkcom yiph@ m«mll@ k of hhasnixtures
2,6-di-t-butyl -4- nethoxyphenol and
P@f@ﬁ@ -t-butyl - 4- et hoxyphenol, 3,5-di-t-butyl-
hydr oxybenzyl ner capt oocty- 1 acet ate,
al kyl -3-(3,5-di -t-butyl-4- hydroxyphenyl) propi onat es

[Oﬁggroxypﬁgq 8% i §%§rgbr}g%%b?n%n ad(i:%lﬁ? emclu;i K % o-butylphenol, 2-t-
butgbHirhethyl nmku 2Gobutyhdemettydplicrade Qosidgnatutgiphenol, 2,4-
dlee?}rl])?lx6 ?Sbutylpr}]leggldecyl 32 g%utsyldé{ -rrtletgg;}ypik;edrflbl 3-t-butyl-4-
methoxyphenol, 2,5-di-t-butylhydroquinone (manufactured by the Kawaguchi
Kagaku Co. under trade designation "Antage DBH"), 2,6-di-t-butylphenol and
2,6-di-t-butyl-4-alkylphenols such as 2,6-di-t-butyl-4-methylphenol and 2,6-di-t-
butyl-4-ethylphenol; 2,6-di-t-butyl-4-alkoxyphenols such as 2,6-di-t-butyl-4-
methoxyphenol and 2,6-di-t-butyl-4-ethoxyphenol, 3,5-di-t-butyl-4-
hydroxybenzylmercaptoocty- 1 acetate, alkyl-3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionates such as n-octyl-3-(3,5-di-t-butyl-4-
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-



hydr oxyphenyl ) pr opi onat e and
2' -ethyl hexyl -3-(3,5-di -t-butyl -4-
whyapossphenyl ) propi onat e; PCT/US2009/001981
2,6-di-t-butyl -.al pha. -di net hyl am no-p-cresol, 2,2'-
met hyl enebi s(4-al kyl - 6-t-butyl phenol) conpounds such
as 2,2'-nethyl enebi s(4-nethyl-6-t-butyl phe- nol)
(manuf actured by the Kawaguchi Kagaku Co. under the
tra

mgthy %@%ﬁ'ﬁﬁﬁﬁ%{?@{)ﬁﬁ% A pgtég'écggg'gﬁhgﬁlgﬁwpgmhi Kagaku Co. under

3 n i " K k .
‘}%(3?2 € egg&selg{gg%lgppén kiﬁ%ﬁ%@qﬂ\i\?gg(? ;ja?ﬂb%%ﬁrgﬁo sgrgeul%wésthyl-&t'
bétyfphchiel )y (A0 ARinsred- %WM' K@waloubhi )l{aéoaﬂtbe@@'. Junder the trade

(fmmanuf actured by the waguchi Kagaku under the
desigmiiche'SAntage i WaS 004 bigpheid®6ugh as 4,4'-butylidenebis(3-methyl-6-

b Pbyad) RERORMANGE b dhs BB agrbc faqunder the trade

desi gnation "l onox ‘X, , . .
dgls’lgrnqq&ns (2, Anjags bﬁ%}g%bh ol )4’,4 -methylenebis(2,6-di-t-butylphenol)

(mRarfutaSlur & B9 LXYOHRE PekforRfaRBEThdniicaRNEA®r Mk trade designation
2,2-bis(3,5°di-t-butyl -4-hydroxyphenyl) propane,

"Iéndk - cycl oP2OXH"Jenebi s(424'ebid{2, 6-diutbutplphensd]), 2,2-(di-p-
hexanet hyl ene gl ycol bis[3, ) .

hydogypheryl)propane - hy dibsglshy | ) pAdpi onds&ipis(3,5-di-t-butyl-4-h-

manuf act.ured by the G ba ality. ] cal s..Co,
Y SRR des: gnat ; ba YIS ideRggf2.6°di-Fbutylphenol)
' e I RiSR3- (& & Oylkaid SR VAN .

GRS, IR BTD (G5 pEaht B prtnpropionte

(nfgnifatened beith@klib&Speciatiey Chemitdlad®. deslegiad trade designation
"Tom nox 917"), 2,2'-thio[diethyl-3-(3, 5-di-t-

"Irganoy - 4L103/0r ox yntbsilengpr @dyerlat el?lséi'ré?r'rtrbal‘)tltﬂ‘-éadb@%' y-5-

mtgﬂ'gfllg}pg%llgﬁggiq%él ggmq]{rfumgén%%e?d %/gt_h%ingeghittgr%i tSre?)gaq(u Co. under
L., |- Qi =2- [ 3{.3=1 hut yi~n Uil d .

b e Sy TRRERYE) T Qo Pl gifp 35digt ghu-+-

hﬂ&nxgsmé@qgﬁagidnaiﬁ,(ﬂlm@‘mafw KyreeuCant Sp&daldy Chémicals Co.
Sum t ono Kagaku Co

. under the trade designation
uridsuinthei trade GA&ignation "Irganox L115"), 3,9-bis{1,1-dimethyl-2-[3-(3-t-

byt TRy S RBe SRR S y it I UAder 1B 10-
tefxraqugsp?r?)i%ﬂ%(?e%gnﬁ\@ﬁﬁh?%{tgl%?obdg’ ’_tltlg bSdltng/iItqrﬂp_Kagaku Co. under
the trade designation "Sumilizer GA80"), 1,1,3-tris(2-methyl-4-hydroxy-5-t-
butylpheny- l)butane (manufactured by the Yoshitomi Seiyaku Co. under the
trade designation "Yoshinox 930"), 1,3,5-trimethyl-2,4,6-tris(3,5-di-t-butyl-4--
hydroxybenzyl)benzene (manufactured by Ciba Speciality Chemicals under the
trade designation "Irganox 330"), bis[3,3'-bis(4'-hydroxy-3'-t-butylpheny-
Dbutyric acid] glycol 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.



hydr oxybenzyl ) benzene (manufactured by C ba Speciality
Chem cal s under the trade designation "lrganox 330"),
whr®pl343823 bi s(4' - hydroxy-3' -t-butyl phenyl) butBeT/TS2009/001981
acid] glycol ester,
2-(3',5"-di-t-butyl-4-hydroxyphenyl ) - met hyl ~ 4-
(2",4"-di-t-butyl -3
"-hydr oxyphenyl ) met hyl - 6-t - but yl phenol and 2, 6-bis(2'-
hydr oxy-3'-t-butyl -5 - met hyl benzyl ) - 4- met hyl phenol ;
and phenol / al dehyde condensates such as the
e =1 = I f ;
100330 CORSeRany Indts) bRy SR B PRAFPAIRTXRBrSAnt include
p(ﬂZﬁie@i'cd alytiecfiRbphteyi asdsolefiniondepolyiegveaich agdamrethylene-
- the pour point depressant include polyneric
prapilengecdpady mentozsa atyaend-bhitadiene oppolymsarsors pelyalleengnsuch as

P Stkensl GRtsmrsr v S tel B ASB B WeRgs potymers
TG o 1l B BUEERY o B TR 81 | B pUBH G more than they

d®idt Riw RERPetRIRE AHY @FosTOESMMTAN VINeMpASVeds dreVmethacrylate
tenperatures. The nost common VI inprovers are

potetiees agd appobohgusensrydatd pod poleysyeslsfin guolymeteand copolymers,
pol yners, olefin polyners and copol yners, and

angk sty wme-iedigne sepebpdttymers. [ 0056] Ot her exanpl es of
the viscosity index inprover include polynethacryl ate,
pol yi sobutyl ene, al pha-ol efin polyners, al pha-olefin

| . h < .
[Oggpeapi;ﬂjfls (&aﬂieple§n & NthenevReesy eni%d@onhlylgﬁ({e\)er include

styrene, phenol condensat€s, naphtha

polonddrzeaylate, apsipisengplehadi eaiphg-opefity mepolyntershe alpha-olefin
like. O these, polynethacrylate havi n% a nunber
opedymers (fhgedn athylnegpropyieneocopelymsr3opolyetky lstyeene, phenol

c
T B Ao LB AR ke and
li .’@p%esg,agmtgtﬂﬁérylﬁé Wbﬁiggglrﬁﬂﬁbeﬁé\%‘ria%ef CRNSEVAEMWeight of

aving a n avefrage no ul ar wei ght 1,000 to
101000693 60,000r ehdalptd-olefifpollymhbes ot slphaidlyfin vdpylymers having
I ncreasi ng agents which can be used include, for
a number average molecular weight of 1,000 to 30,000, particularly ethylene-
alpha-olefin copolymers having a number average molecular weight of 1,000 to

10,000 are preferred.

[0057] The viscosity index increasing agents which can be used include, for
éxample, polymethacrylates and ethylene/propylene copolymers, other non-
dispersion type viscosity index increasing agents such as olefin copolymers like
styrene/diene copolymers, and dispersible type viscosity index increasing agents
where a nitrogen containing monomer has been copolymerized in such materials.
These materials can be added and used individually or in the form of mixtures,
conveniently in an amount within the range of from 0.05 to 20 parts by weight

per 100 parts by weight of base oil.



exanpl e, pol ynet hacryl ates and et hyl ene/ propyl ene
copol yners, other nondi spersion type viscosity index

w0 pwpaesehg agents such as ol efin copol yners | P&BUS2009/001981
styrene/ di ene copol yners, and di spersible type
viscosity index increasing aggnts where a nitrogen
cont ai ni ng nononer has been copol yneri zed i n such
materials. These materials can be added and used

L i o e PR o B pmons
@6 YRl 0E Elg%hp%%gls%gom%) ﬁ\ﬁyﬂfé? gﬁd %?ﬁnetﬂac{cﬁ%%]are useful

pol n

fd%cth}rS']ﬁIrB@s‘é Ypicaly the trebtayesiaage &egh 00 630dM0%s
al kyl'aromatic pol yners and pol ynet hacryl ates are

useful for this purpose; typically the treat rates
f 0. %t 1..0% [.0059 t additi .
Q00 aniael e i 3forceainh kéndd suSCigle BB, partial
{ th t
AL A SHTHEIAS FEREE e s

PTERRRE 0P RXhlifle aﬁidi}%c%cﬁ@hhaa&dsf REHTC® Ha®e3ﬁoﬁﬂi8baﬂ 30 carbon
atons, al kyl "or al kenyl sudccinates or partial esters

atolney, &tblﬁyl by dikeny!} Sac¢dipatas iodspartialcestbmvibefeafmhydraxy- &ﬁy acids
car bon atons and derivatives ther eof sar cosi

Wil DR i Gm: 33510 SBr BTOR: SREIARY (5 NPRVES dheTeo sarcosines

o S o AR Bt g e
d%‘ﬂ/&lve’g%eiaé& ﬁﬁﬁéng%@ha Md@ﬁ’(f@tﬁ\flésnﬂfé&&eﬁan&lﬂp@ﬁ)&y acid,
articul ar bre err

ed anti-rust. agents are In di cat ed

nmeaaqm) f@tﬁﬁﬁid@samlfpd&/bffmaxﬂexyl ic Acids (C8-C30),
Caprylic acid, pelargonic acid, decanoic acid,
undecanoi c aC|d Iaurlc acid, nyristic acid, palnitic

| [@,ﬂit, rgg{xlé?l ac:er? glgh:rﬁstaafgk:?\ gr%gggtqa af églé}w Examples of
Ngtﬁ‘lcg:’a{ RaRLsae 395 5;]9%/%%' él '1(9 aéidl decanoic acid,

owfatty aci cid, coconut

ufidécahoaid Ycidgilaurid iactd, i mysistid acld, r}ﬂilﬁllﬁc atmdj steati¢ aoid, arachic
fatty acid, 12- hydr oxyst earic acid, | aur?/l sarcaosinic
aeidj dpehenid ta@yd saersid rictd, amantanic acid, melissic acid, oleic acid,

docosanic acid, erucic acid, eicosenic acid, beef tallow fatty acid, soy bean fatty
acid, coconut oil fatty acid, linolic acid, linoleic acid, tall oil fatty acid, 12-
hydroxystearic  acid, laurylsarcosinic  acid, myritsylsarcosinic  acid,
palmitylsarcosinic acid, stearylsarcosinic acid, oleylsarcosinic acid, alkylated

(C8-C20) phenoxyacetic acids, lanolin fatty acids.

[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).



pal m tyl sarcosinic acid, stearylsarcosinic acid,

ol eyl sarcosinic acid, alkylated (C8-C20) phenoxyacetic
wa@eooda4ssbanol in fatty acids. [0061] Exanpl es oPCT/US2009/001981

Pol ybasi ¢ Carboxylic Acids: The al kenyl (OO d QO

succinic acids indicated in GAS No. 27859-58-1 and

ester derivatives thereof, diner acid,

N-acyl - N-al kyl oxyal kyl aspartic acid esters (U S. Pat.

dfiaar, Piuplearp e RERES Gl Juafidh S @R addives or as
ré&fcggpf@%p%&%hﬂ%h@%‘b%%%ﬁ&@h%% RedAMfdRM e the like are
an e |l d s

e are represente pri mary am nes such
rdpredentédn Be, peigedutansifieg esudt raglelayhyainige, coconut-amine, n-
nyristyl am ne, n-pentadecyl am ne, pal mtylam ne,
tridesylanieey | amyristy bnaiacy | anipentadecylamaiecy| paimgylamine, n-
n- ei.cosyl am ne, nhenei.cosyl anm ne, n-docosyl am.n

heRtARPaPIREY StV BBHRSc oSy NARFOREYIGNER anfirdcoydapine, -

l.| i ne, [ be : i ne :
RS AENE, o RFREOSIARRE. Soabiiey MR, o RBth3esylamine,
oyl AHIe BRENallH-a8IRBNHy drgRRatedi bétft talldRCHIndE AR soy bean-
dinyristyl am ne, di-n-pentadecyl am ne,
antiipa| Fkampkesi o thaisecorpiany adeings danclude dil atrgtanyingpidireoconut-
di - n- nonadecyl am ne, di-n-eji cosyl am ne, . )
aging - hendiredagearpmane, di - ndw&yFWﬁe, di-n-pentadecylamine,
di sntricosyl am ne i- N-pentacosyl - am ne, . .
aipelPuy k. M Bl CURFINE AR TGS, (Jawapnadecylamine,
__. mn .-- g'. _am . §]'| . d'--
e ar BeBtiePHanfiRt am Fn-dRPlmine,  din
tri¢oslylanhipe] Wiinkpemadosyiiansine] midles inginey |di+tedf aalloesamine, di-
such as | aug¥l et hyl enedi am ne, coconut,
hydipgenaiedibest tdlovraming ead déspy (beaBinifene-
nmyri styl et hyl enedi am ne, npent adecyl et hyl enedi am ne,
pal m tyl et hyl enedi am ne, nhept adecyl et hyl enedi am ne,

[(ﬁf@?r )ﬁﬁﬁﬂ%{ esnediramme, J1eRBAdRforca! hwmhggaﬂ%mediamines

- er cosy yl enedi am ne, nhenel cosyl et am ne,
include:ethylenediamines such as laurylethylenediamine, coconut
ethylenediamine, n-tridecylethylenediamine- , myristylethylenediamine, n-
pentadecylethylenediamine, palmitylethylenediamine, n-
heptadecylethylenediamine, steai‘ylethylenediamine, n-
nonadecylethylenediamine, n-eicosylethylenediamine, n-
heneicosylethylenediamine, n-docosylethylendiamine, n-

tricosylethylenediamine, n-pentacosylethylenediamine, oleylethylenediamine,
beef tallow-ethylenediamine, hydrogenated beef tallow-ethylenediamine and soy

bean-ethylenediamine; propylenediamines such as laurylpropylenediamine,

coconut propylenediamine, n-tridecylpropylenediamine,
" myristylpropylenediamine, n-pentadecylpropylenediamine,
palmitylpropylenediamine, n-heptadecylpropylenediamine,
stearylpropylenediamine, n-nonadecylpropylenediamine, n-

eicosylpropylenediamine, n-heneicosylpropylenediamine, n-



n- docosyl et hyl endi am ne, ntricosyl et hyl enedi am ne,

n- pent acosyl et hyl enedi am ne, ol eyl et hyl enedi am ne,
whewb/14:23 ow et hyl enedi am ne, hydrogenat ed beePCT/US2009/001981

tall ow et hy | enedi am ne and soy bean-et hyl enedi am ne;

propyl enedi am nes such as | augyl propyl enedi am ne,

coconut propyl enedi am ne, n-tridecyl propyl enedi am ne,

nmyri styl propyl enedi am ne,

dgg(?s&%r%%% %:lé%rrgﬁﬁeg ie ngnd In :’m' n %’-tricosylpropylenediamine, n-
- di fog St ro di gm
e o R T

téirdiginei CORTAY,0pylesisdpalenegiantidloc obydfbr ailovepebpytenediamine,
n-tricosyl propyl enedi am ne, o
hydeageaatedy beelo pallesmauiopydenediatiine harideseyt beamprepylenediamine;

bige '%{aﬁeékéha%%a? %r‘y@éé?f?églﬁia%é%_%?’sgwraﬂelawmwg;amine, n-
SRR 2 oL o AR A, n

pEl@t‘dﬂ&é}hHﬁW!éﬁ{b@%rﬁiﬂé@este&x@t“)&ﬁ&‘len_@ﬂia&’ﬁiﬁ@?di—éi%g'ﬂbu_tylenediamine,
ntridecyl butyl enedi am ne- , fyristyl butyl enedi am™ne,
nipactadeibpitylehgdianedi amimiag, st earndooosylbukydéredraméene, n-
n- ei cosyl butyl enedi am ne, n-henei cosyl butyl enedi a- L
tiigasylbutylesediamines ynwsatageyibutylenediamine,” oleylbutylenediamine,

nts.i cosyl but vl enedi am n n- pent.ac butyl enedi.an.ne,
o ot E it AR LTl bR AR and soy
f . i 3 . .
Bl SRS A ASS al b ONALARY, 008 MRy ek NEAUamine,
coeamy| pent ylpenegieaadiamingoconut menisiylperstsianediemin- e,
%i styl pentyl enedi am n- e, pal mtyl pentyl enedi am ne, .
palmitylpepyiengdiamiieani steary lneayylepediagiing e dp kel -penty ergdiamine,

byl R GERR I ERE Ao d e B Bl iy penpdpnsdipmine and
B U, 207, 11 o

[0064] Demulsifying agents: include alkoxylated phenols and phenol-
formaldehyde resins and synthetic alkylaryl sulfonates such as metallic
dinonylnaphthalene sulfonates. A demulsifing agent is a predominant amount of
a water-soluble polyoxyalkylene glycol having a pre-selected molecular weight
of any value in the range of between about 450 and 5000 or more. An especially
preferred family of water 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.

[0065] Functional fluids according to the invention possess a pour point of less
than about -20 degree C, and exhibit compatibility with a wide range of anti-

wear additive and extreme pressure additives. The formulations according to the



resins and synthetic al kylaryl sulfonates such as

nmetal i ¢ di nonyl napht hal ene sul fonates. A denul sifing
wW@o@nt43883 a predom nant anount of a wat er - sol ubtBUS2009/001981

pol yoxyal kyl ene gl ycol having a pre-sel ected nol ecul ar

wei ght of any value in the r.agge of between about 450

and 5000 or nore. An especially preferred famly of

wat er sol ubl e pol yoxyal kyl ene gl ycol useful in the

T
o DRI ekt e ksl sl

i nventi on possess a pour point of |ess than about -20
degree C, and exhibit conpatibility with a wi de range
[0666]amﬂolmyaﬂo5dcne velyzols assefidnen pﬂ&s&m&er&dm\t@n@@g may be
rmul at i accordin o thei nventi n al.so ar

pre@ byt af me Wi BIGF t PIPaRenRP] llas!s%%t%dwavmg

h};p(g&%f] ﬁ? 6\5% ﬁ’lgeu[l%% En a'ﬂftgﬁig éﬁr%ﬁcgﬁ% EQPH"JH% or more

alE&Déﬁ@'o?u&@%dﬂorhé‘rstshu%hpc{seétﬁ?kn'erb’)ﬁﬂé| Bitylene @;@ide or propylene

produced -by a wel | -known process for preparlng
oxide¢ yalfbymebiecbmoqbelymensn@x dtd(ﬁtlompcﬂpmmlgabmpsvlhye employmg a
subjectlng an al cohal or col ether, and one

stiange a$q<§u@1hea80np@é81m@wéf@ﬂ 'aca@ ascaéelbrﬂ WSl d)éocess the

oIR8 EmaB T SRELP A, bl g0 v
1.895°1 )QnﬂlolP@S@f ji’(%ﬁss‘?ﬁnp g@?&hﬁﬁn By dfHRX irfién@ifeds) and at high

catalyst. In s process$, the polynerization'i’s
temperatotey asal00 degmes QincldoOadepated ¢ It icortickiovan ifact that the
of 0.3 to 1.0% by nole of potassium hydroxide to the
pcrtmun@rt@sqroam b@lnﬁlfgﬁattabfﬁﬁéi’ doythe most peu rngledety the chain-

eriophdls FRFER o elalsie Sdgaio or b plBxide g polymer
S"g‘?}ﬁ Ffepgaqng(p the chainend of the produced

ene oxide in a formof alkoxide in the
pol ymer sol ution so obtai ned.

[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.



[0067] An especially preferred famly of soluble
pol yoxyal kyl ene gl ycol useful in the conpositions of
W@ b@Ipsssent i nvention may al so be one produceRCT/D82009/001981

al koxyl ati on of n-butanol with a m xture of al kyl ene
oxides to forma random al kaxyl_at ed product. [0068]
Foam i nhi bitors: include polyners of alKkyl
net hacryl ate especially useful poly al kyl acrylate
pol yners where al kyl is generally understood to be
nethyl et hyl propyl, isopropyl, butyl, or iso butyl

p r gl h e m ls

(089 PSR e b b TS /ol PG!S nclude

alk?ﬂﬂﬁzcﬂ%s |m3‘enk@trihQ@le@0®&fmpl& heft détsidic iaceds aseful as anti-
def oaners, such as silicone polyners which have been

cqroasion egentsy otherhthaar sehasic aeidon whaeh anay g wssidein dke present

ins i A RISt 8410 RO BP ST RIE RO el Baflipic acid,
3-%12%%@{}%@5 /agg P4 6.deR e di %rbt)gyﬁg]acn dlﬁlél AGAGLE WREd."Phe anti-

rrosion in

cGtdibh IcoAAh&TorR i abﬁﬂﬁgﬁtr bPBRIRH-cHaxe®) | saturafeddob adbsturated
aci ds useful as anticorrosion agents, other t han

moabearboxylic dsid vhiester tiegrebf Rrsfatably ﬂhhsaqml ésarnt sub 4 to C sub

i nvention, are adipic acid, azel.aic
22 staaighh chais enwdnatedmanosyrboxy e ac Ehe preferred concentration

fgﬁ@s;r thailﬁlc r&’%ﬂ(ﬂgoi’n% %d(f? &) g’ ftggcfloqal lubricant
c&ﬁ%@élﬂaﬁ H'bvxkérv@f‘c& shahinafle ﬁﬁ&ﬂﬁl@taﬁg (ﬂélclﬁﬁ&‘iﬂdém Qﬂlerlc acid

nonocar boxyl i c aC| or ester thereof. Preferably t

arf eflicis aeidC As gbmponentCof the 2i-sbr@syint cahbimation is a trlazole as
unsat ur at ed nonocar boxylic acid. The preferred
previtsht definesh e triazole sheuldvke nsed alowrconemintion o56,005%

g 252 by e LT (SfihoSOGRY St JpfiAF Yffazole is
tombﬁfdz%l@%ﬂlcﬁnﬂnaﬁ{)%@ cdsddh i HRMPOR ?Bglti‘?)fnst!?ﬁthe invention

ti-corrosion conbination 1s a triazole as preV|oust

indRfdeneidzolERe thinzelzelaadsdeptalitl dimisgecbrapowands which are useful as
concentration from0.005%to 0.25% by wei ght of the
metal sleactovaiors @1 mgtal passipaters ribxaanples ardpde tdazole, benzotriazole

and substituted benzotriazoles such as alkyl substituted derivatives. The alkyl
substituent generally contains up to 1.5 carbon 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



tolylotriazole which may be included in the
conpositions of the invention include triazoles,

w0 bicaaeises and certain di am ne conpounds whi chP@r/@S2009/001981
useful as nmetal deactivators or netal passivators.
Exanpl es include triazole, hepgotriazole and
substituted benzotriazol es such as al kyl substituted
derivatives. The al kyl substituent generally contains

Ao o 2 T WS bt 5 i, g mine-
108 SRS SR Ao ) SRS Topetyene i

b&mﬁﬁﬁidlééﬂﬁela@ﬂﬁldtﬁﬁzdl@| yltriazoles,
et hyl benzotri azol es, hexylbenzotrlazoles

octylbenzotrlazoles and nitrobenzotri azol es.

TS A BT . o
oA B TR S P S B AR BB e, 2

ctf IIEQ?(S/I Ahod leﬁ-td%E: Pfn- 86&&}@%&6&@@@”dnﬂletxratié'@ﬁ Q- @c’ftadecyl
derivatives théreof. or short chain al kyl “of

otn—eﬁcasqlbon atons; n is zero or an int eger between 1
and 3 incl usive; and i s hydrogen, norpholino, alkyl,
am do, am no, hydroxy or al kyl or aryl substituted

[(ﬂﬁli\é% \é%gsil ; h%trrﬂg:{hg?&bé'ancﬂelda cl?zlurelsa%lde & fS g éxra?l%l%’;?rbé-}enyl
ST AR Bk SLeite i Snar RS atad ol oyl o

eices-2yterie-Oylsbslkybtis i ﬁ)IOé)@rﬁplld ogglbpéntyl, agclohexyl)0G@looctyl,
Al kyl is straight or branched chain and is for exanple

cml@ﬁwyl adaantylpos pgyclodedsoytogyrrlkyd- sufQr example benzyl, 2-
but | - hept yl tyl, 2-
p ?WP@MGHZH%W naﬂh@’é'%leth dgge)éyl nn?fe%/r adecyl ,

n- hexadecyl, n-octadecyl or n-eicosyl. [0071] Al kenyl
is straight or branched chain and is for exanple

[0072p)- ZA@flyils fobuéka pheny- @ﬁh?}ﬂthpr oph herybeyclic group is for
pent - 2-enyl, hexa-2, 4-di enyl ec-10-enyl or

exdnpls- 2- engtpholinec quirkgliding, fpdperidinapbe ¢ ypérbydrazepine ring.
A‘fl%/}?ller?g er)ﬁ)(/)lletlecsy?rllcquccie %or example methylene, ethylene, 1:2- or 1:3-
propylene, 1:4-butylene, 1:6-hexylene, 1:8-octylene, 1:10-decylene and 1:12-

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,



cycl odecyl, adamantyl or cycl ododecyl. Aralkyl is for

exanpl e benzyl, 2- phenylethyl, benzhydryl or
woa@hikssbiret hyl . [0072] Aryl is for exanpl e pheey/USmN9/001981

napht hyl . The heterocyclic group is for exanple a

nmor phol i ne, pyrrolidine, piperidine or a

per hydr oazepi ne ring. Al kylene noieties include for

exanpl e net hyl ene, ethylene, 1:2- or 1:3- propylene

e AT A R G b b, s
e@zﬁhﬁﬁé .tﬂﬂ]utgi(%zf)f%r le@'@eﬁwgﬁﬂﬁg%nﬁiﬂgwethylg trlazole 1-(or

4)-(didsery tdrilinehnisthalyitriagsteny! (br ﬁy—l(@lz?lh@ylilmﬁrmmethyl) trlazole 1-
4)-(di-1i soEropyI am nonet hyl) triazo

(0¢)4)((el1‘-nmrp O&Intameﬂoﬂiatrl@zloje tlr-(Qrz‘BI-(el -p[yrr(odmdmomethyl) triazole, 1-
Af)ddl -ga%gi( Lgme t qt%ol%,: : gzglil‘ 24)—1(1 (R)qrhydoroazepmomethyl)

%z E f% ef:x% é%e%'ghe@‘gr{;?yﬁfl?lg Ilﬂ(frh?ﬁl?'o]e tljlaéo% I-(or 4)-

(dﬁ}%u&ﬁt fbﬁ@%@mbﬁ{&ﬂﬂvet hyttihzdle] aZO'lf(IOH - ( a-(dibutylthiopropyl-
(d| n-oct adecyl am nhonet hyl) triazole, I?Por
amjn((rdethyb)l tmﬁzy)leani (am#)- (dal-butylarmnopmpyl—a(mimomethyl) triazole, 1-
4)-[di - (prop am nonet hyl] triazol e,
(Q¥)4)f@| neBhanom . MBS HREDH - aibE denpofrgizole, N.N-bis-
ai e f IR IR il T AETRTRE, NS E R b 4-irkiotyimethy)
l‘kly}'tz{n‘i'l'nebqtlzl\yj bRLY NOMgit By '21 ﬂrl)azbf lﬁ%%ﬁ) éthél?dilamme and N,N,N',N'-

(di - phenhyl am nomet hyl ) i azol 1-

teﬁ)a((%r-mwtﬂy]meﬂ(yt)@hylehe |dmmine | -(or
4)-(r-pyrrolidinonethyl) triazole, 1- (or
4) - (r - pi peri di nonet hyl) trlazole | -(or

o P RGETATRRIN, b 37156 e
C(%gl??%ﬂbﬁu%‘?xﬂ% O‘BYése QERE }r;élﬁdlé‘z%rf‘zeothflﬁcﬂé and the 4-

I but yI t hi opt opyl am nonet triazo -(or

aliky toefizotridzyladunhpa gyinethvilbaettiydole tahida¢-@tleylbdnzotriazole; 5-
Ssor 4) - (1-met hanom ne) - N, N- bi s(2-ethy | hexyl)-nethyl
alkzlbeareiriazoles, sNchy- B$ s5- mqthnyenlotrrazakeol yrethy enyotriazole; 1-

aﬁ(yﬂ)e%zg 1azolesN N-stLJllcfsl (l as ' 1 c{l(r)clzt‘?l aua rllonrgethgfll—)z,3-benzotrlazole;
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



ol eyl am ne, N, N-bis-(I- or 4-triazolyl nmethyl)

et hanolam ne and NN, N ,N - tetra(l- or
wa2q0i148803 yl net hyl ) et hyl ene di ami ne. [0074] TP&T/H§1089/001981

deactivating agents which can be used in the

| ubricating oil a conpositiampgf the present invention

i ncl ude benzotriazole and the 4- al kyl benzotri azol es

such as 4-nethyl benzotriazol e and

4- et hyl benzotriazpl e; .5: al kyl.benzotr.i,azal sych, as
exps Fiy PRI IATBFbYL el RGNS FidBCY [etradecyl, Pentadecyl
H | . .
h?ﬁé?éggg% gfuagl:e%lg&% %39]% Uglhggr%gg%%? rrrll %cguorle%;t hegg(r)éot riazol e
derivatives such as the 1-al kyltolutriazoles, for
exanpl e, 1- dioctylam nonet hgl -2,3-tolutriazol e; ]
[00563 i rA phpsplatassteb onzalvisia pbbsphiwns aeid eséer prepared by reacting

concentr at eg and/ or m,xtures taereof .. [ 0075 Anai - jhear
OB eft SNITCERNPIPAOTHS eacid & AGBNHTIAC Fwitdy jaonatuggigd eplcohol. The
oA R0 e SRR AT s G i, such

ad/OHHAPROEAT Dyéntodidey drgHeRpRYtusOr triodile Yy phesshidivb  tetroxide,
phosphat e, wherein each hydrocarbyl group is

phesphoatedacid nphospheniccatideptiosphants lmlittey dawby phgsphopus esters,
i ndependently contains fromabout 8 to @%om 38, or,
of p phospherus splfide.risclding pbespherus pepfaawdige, and the dike. Lower

bout 24, .qr from about 14 u 0 _about, 1 rhons .
pittorts weilieal bt onlf b RougR SPEESwpws in cach
eREK W80 U coli1d MRS 1O prapaicO S PHosPhOMRS atidC si@es or salts.

tridecyl, tetradecyl, pentadecyl, "hexadecyl,
EReppigesidommetddity whaidatde picohods and hicobs] ttirtuees include Alfol
£0076] A pho%ghate ester or salt:is a phosphorus acid

1258 éa mixéwrsr @ldsyithedacpiimgrs ridrasghtnelrain eripie coataiping 12 to

QPR B BT R b, e BB g
ST osRYETCan PRSI Rsh Ok Qi PAEPIEES (s i

clpasnbgraphy Rei shd pAVRIIDF usicblkdlsdeC 118weC PF8ognimans alcohols
esters, or a phosphorus sulfide, incIudinP phosphor us
S

couaindng| pricariland t 22 hickbols).owdol 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.



phosphorus acid esters generally contain from1l to

about 7 carbon atons in each ester group. Al cohols

W@ e®d/1482pr epare the phosphorus acid esters orPGHUSE09/001981
Exanpl es of commercially avail abl e al cohol s and

al cohol m xtures include Al folg 1218 (a m xture of
synthetic, primary, straight- chain al cohols

containing 12 to 18 carbon atons); Al fol 20+ al cohols

[ g]( ;|u ﬁﬁt&% ggollg)et gf ﬁg grileg?{a ?:l AVl g{)fé hr%&tﬂ%’es”%%tclu&ae the
"Ngéé%" iggaéi&’éi? 595&%1?18? Yhkll @GRl @226 3k&RAPR, Néddol 23 is
18 - primary al cohols containing primarily C 22

a ahixoinel 6§ C 1 faad @lIgohkbhoRt Newdal 128bisea htirture of C 12 to C 15
Continental G I Conpany. Another exanple of a
alcohwls @indl Ngodohidibatsl @ middurebff xtdite €slnduieag@lcohols. The

p (E‘b :%ﬂ gggﬁ%té\gﬁ/ﬁ%?g4éo%rﬁ HM{;&% g&({:mzz lzrb%éhgﬁ{%ﬁocarbyl
el s R o BRE TP P e, £ Rar) YR from o

mifkeakd be Fat®f alTBRBRMHViRg Fidinh MbahicDhap So dBbu B8 chibom atoms. The
natural |y ‘'occurring triglycerides and ranging in chain

hy drogaibyf rpmsPhatet may dBoabe daravddalficfa dattprocirad diol. Fatty
T A e T A i e
at.ongs: _Faqr | &, ' t. ' .
A55¥Bion AgobI IR adgh 1S OIS ol Yo ER TP ¥ Sfpf chain
algfia Qe h flackibnadcehpl -@ndy, Gnd%hefllatterl® ddrfRAofrof0 (8115 -C 18
not her group of conmercially available m xtures
fraoigdbrude t he "Neodol " products avail able from Shell

Chem cal Co. For exanple, Neodol 23 is a mxture of C
12 and C 13 al cohols; Neodol 25 is a m xture of C 12

| cohql s; d I ' i X1 .
(A@SE e PRI o885 HRlr ) B PSS i rosphae
e2LOWithldn Al WmPRifPOP A MmELATE bhse BREHMN AAROYE a metal
group. The hydrocarbyl groups of the phosphate are

sgdenEhalanyinds mae tbd foncantingd wr epaliyafdndsy Esefohahsines include

havi ng from about 14 u}g to_about 18 carbon atons. The
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-



hydr ocar byl phosphate nmay al so be derived froma fatty

vicinal diol. Fatty vicinal diols include those
wa@e@9haisbe from Ashl and G| under the general PCHUS2009/001981

desi gnation Adol 114 and Adol 158. The former is

derived froma straight chai.ggal pha olefin fraction of

C11 -C 14, and the latter is derived froma C 15 -C

18 fraction. [0079] The phosphate salts may be

BRSBTS Pt
: . Th : ¥ - )
a\gaé@]eai?atéé%lﬁl&%f } A "CE r1Bn ﬁgﬁ%ﬁ@gb&?&s Q¥ailable from Akzo

am n am nes I ncl € am nes

CHémed 208 eChicAgd) ﬁl.?,%fch Amech 234Ad8&n )W@hecthOL, Armeen T,
nmonoam nes generally contain a hydrocarbyl group which

AcoeemiHE Armeerl StandabouneeB 81 avirrainathentsitendedgignation radates to

about 12, or from1l to apo 6. Exanples of primary

thedAKR oM sysBmagicory, QIméE &“i%n?r $tﬁ%mgr%vp% ncl ude
nmet hyl am ne, ethyl am ne, propyl am ne, butylam ne,
cycl opentyl am ne, cycl ohexyl am ne, octyl am ne,

[0082FCYDRRE el lanliAsE NAcludeC pAMAP. eiepasmimidl Fachang those
'auryl ami ne. Exanpl es of secondary” nonoani nes i ncl ude

repiresehted byrithe forhelahR"60RNex NIHE,ophiemm R ,is a divalent alkylene
di butyl am ne, dicycl opentyl am ne, dicycl ohexyl am ne,
greuprhiAvisg pbawt 2160 abpuy b KarBANAORS; Xeisca NpEdsY ffromp one to about

i ne.i s fatt C..sub..8-30) amn a.ch 4 nel
Gyt dnbota B AT BR R E UOLAES! group of
abBlut & [RAE6H P40 'E!Sde?r Aeradeqy bampt oPAGt GHECKEHE Meavailable

ol eyam ne, etc. Also useful fatty am nes include
uridsineec inahley SRFIAMIRTMAt ayiges pesdisaedh and  inarketed” by Mars
am nes&( products available from Akzo Chem cals,
-ompany), Atdanga, GanReskercsd pihesarpings arg gemphified by those

C

SRR GRS BeORBRE EF AYA iner
GRS T B i I 800 i |4 .c. C
145 dihipsef 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



represented by the formula, R'(OR') x NH 2, wherein R

is a divalent al kyl ene group having about 2 to about 6
W@ 200b0#58at ons; X IS a nunmber from one to aboutPdB0$2009/001981

from about one to about five, or one; and R" is a

hydrocar byl group of about 5 {0 about 150 carbon

atons. An exanple of an ether amne is avail abl e under

t he nane SURFAM RTM am nes produced and narketed by

RSN VHI BoAIRIC Byl todd \CHuH Aikghpeignary amines
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descri bed above and used hereinafter are approxinate

alapichticprimdey aiménexxargemetitdusrfot theiaprepafaAiiftdreAmomn tethose of
is atertiary-aliphatic primry anm ne. Cenerally, é@f
ogglinggryaskill yr éhq‘o,argr?éh%rtama}yxluﬁla&w Py, apk yeefyl for the

from abaut. 4. t o _about 30 r . fr.om,about 6 to about. 24. .
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group i s a hydrocarbyl droup contalining fromonhe t
ilrhedet aZifidbeosh anctidines, asulidinés, itstra- hiyd rdikpdroplridimasp pyrroles,

_containing from1 to about 12 carbon atons. Such .
ingolese spipeadinesysnridazalesy di-eandbtatia-hydreémidazoles, piperazines,
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diagiihoslkgnpérayines] agepilvbst adoRnedf ab6finksy ¥zedihghahd aetra-, di-
am nes may al so be used in Er eparing the phosphate
arghpethydro @istivatives obfeashiofgheaiaboue eadomixtures of/peo or more of

L, P ALCNNE S ——
iRl B R ot 391 I Rl ppgor s

are aval rom
inCendaittdro T, t@pethlly d Pipéridings, PpRsetaAftsehidffbrpholines,

net hods for their preparation are known to those of

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 aminoalkyl 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



ordinary skill in the art. The tertiary aliphatic
primary am ne useful for the purposes of this
w0 pooensisen and net hods for their preparation. aP@r/us2009/001981
described in U S. Pat. An amine is a heterocyclic
pol yam ne. The heterocyclic _polyam nes include
aziridines, azetidines, azolidines, tetra- and
di hydropyridi nes, pyrroles, indoles, piperidines
[ tetra-h dr0| daz

N o e AL STV EBE et o o o ho
1%\5’6 QBBLP P@lqa?ﬁ a%rﬂﬁqo?ﬂélsﬁyéti@émﬂagntié Faturated or, unsaturated,

am noa I onor I nes am no I péerazi nes,

hé)étMeceﬂbﬂrﬂd?RfﬁdWlbpl gh%ru?gl pesferabl ¢ Rhtiested AEPShA 8spect, the fatty
azoni nes, azecines and tetra-, diand perhydro

imidazaling wesy obe epreiparefd thye reasing andatty xcarboxylit aoid with a

P BRI TaREn S e SABEHREd bV e fatty carboxylic
acﬁ@ﬁ@g%%x%ggg}gglg%&%%ﬁ &rﬁgb?%r?d Bpa'ﬁ[tcﬁéﬁ"c inof) carboxyhc acids

or s ero

ccﬁﬁﬁ’iﬁ?ﬂgahbdutt 980 RibRAE Bd'dﬁ%@n Rtdigs, 36’1* fi®f about 12 to about 24, or
hi onot phol i nes, norpholines, pyrrolidines, and the

frbn*ka)ou?l Igeto abot, 1 8arG arbak ydyd acidbsnélude ¢hie pob@arhszyém acids or

pi perazi ne, am noal kyl substituted piperazines,
carbpyis iagtds QFi HdwIdEides shayang t ey 2nte pafhﬂqtn‘bscarbonyl groups,

oA, . 15, 555 MOt b S SRR BBt
arﬁf‘or Elst}ﬁlﬁ{btrsre%?ﬁoﬁgﬁ% et 6F yPBaRrAtbd FABROcALBRYlic acids with

mng part o hetero ring. Specific exanples of

urssaairated! earboxgliccacids n@ach ras udeylic, methacrylic, maleic, fumaric,
N- am nopr opy! nor phol i ne, Nam noet hyl pi per azi ne, and
crRtQuic dinghviitlaeenisy peidgkr Bes ferablyyy theo xathn eweb@esliq iagids are fatty

mﬁga%%ﬁbg?ﬁg,%:%?b 2> rfgﬁl ?FéoE)%% aﬁg tyn% preferaf)gy about 12 to
atﬁﬁ% 3%%8111 ﬁfﬂn@? » suR AR IOEHHSY 361%10' F?earlc Pnoleuj dodecanoic, and

roxyet pi’perazine, and t

tal-ltthl hcids) p@f@t@h’l}o§ﬂebt10ra&1(ﬁ|m famty ¢drbbxyléc acidaistrgacted with at
i m dazoline or a reaction product of a fatty

legstr ey | paly awing. arlheat palpaminasnengy| gagmaﬂ,@hang, cycloaliphatic,
hqt?@ﬁgrgmf gggglgr{ﬂ?r?%tgcas &r.xam ﬁsrs ;ggb{hteu poﬁ?ar%?rpetsallplcf&%e 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



12 to about 24 carbon atons. The substituent may be

saturated or unsaturated, heptadeceneyl derived ol eyl
w@e@apsss2pref erably saturated. I n one aspect, PEEUSHDY/§01981

i m dazoline may be prepared by reacting a fatty

carboxylic acid with a pol yalkkyl enepol yam ne, such as

t hose di scussed above. The fatty carboxylic acids are

generally m xtures of straight and branched chain

SUBRBES 46 Sl ol ot ABB0O1ES HadaBbut ab AN Efism [he base
hcﬂﬁﬁyhs axIe éﬁw?&ﬁ pa%? Xéé Coif s gﬁt&ieﬁ‘éldfge(h ﬁ;‘fpoéy%lycols

ycar oxy acCl or car IC ’a or an

ml}&‘d 1;ﬂgyglry@m SlyaRdiis, éa&)@kpnmehtew eups, preferably
he” pol ycarboxylic aci ds 1nclude succinic acids and

anhydrl des and Di el s- Al der reaction products of

unsat ur at ed nonocarboxy|ic acids wt at ur at ed
[0086] o:lyjei composiion SQEPTESSS 4k feﬂst gne ﬁEPﬂQ&rW centaining extreme
mal ei c, . £ unar i

prmrmvethgawg & S5 HHLOERILE AP Rpogphate exteeme
prEs él?@aardﬁ X ﬁlc‘?achgﬁihathl%’{dxﬂﬂ Jﬁ&mtﬂeqwd&n&ﬁemmmE 349

erably about 12 to about 24 carbon atons, such as
St amdnee phosptiates Slteealltab.ly |preseneiin, andadenanof dromrii0] to 2%,
tall oil acids, prefera stearic acid. The fatty
preganbiny].2 60 8c6% Brswesghy 0ddhoi i cant pemPPSie.
pol yam ne. The pol yanmi nes nmay be aliphatic,
cycl oaliphatic, het erocycl ic or aromatic. Exan'pl es of

pal:y [ AN
ORB7L.P LRI BRs, e b R YRR BRUAIEY or ynsracd
mahécdrboRgic adry ﬁvﬂ@@d1Siapﬁ6ﬁ%a11)ﬂlulph0hsed(aﬂmneamount which may
nonoet hanol am ne, di et hanol am ne or tri et hanol am ne,
beavpl to 8% by qughtzeanaiV@oan nsﬁbuqésuozh amiagisl. Athlsasingntetriazole or
f.or.the neut

SRS AR PRSBSOSO s

| [ h I r :
PV b AT S ISRy oot i
ddrivatives teére6h! & hneiazbler seﬂ&ﬁe@ drdhal 2 Zatdiaolef 1,28 triazole, 3-

phosphori c esters, the latter
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



are taken and the correspondi ng am ne slowy added

Wth stirring. The resulting heat of neutralization is
wo esmnes2dy cooling. The EP additive accordi ngp@DUS1989/001981

i nvention can be incorporated into the respective base

liquid with the aid of fattysuhstances (e.g. tall oi

fatty acid, oleic acid, etc.) as solubilizers. The

base |i qui ds used are napthenic or paraffinic base

o SiaIKRRA Citospbilssy b rbechtis Ykafiles Lol WBESE, creferred to are
|

tighSHE o Do PRIRET Ml THARRR, | BER|FBReny!  phosphate,

et RIiphasy1of phusphaedi tttivas/1ar phasphyte,phesipylditutgkt rginssphate,

pressure additives such as that known under the trade
crasyidiptRGAL Upkiosplsatsy c icaesyiphgtyd s p]ﬂmseham e ethylphpnyldiphenyl
re entlna offomOOlto ra
plipsphats. Od@%ﬂ?ﬁwliﬁﬁ?n}’df PhasPhaler PEARY %%Jﬁﬂﬁgﬁﬁnafk phosphate,
. | br ch
dlb%)@ﬁé}tléb’ léﬁaﬁﬂsj:{h é{’&tg nrono@lq%81r1 1I it a gte ﬁllﬁr PY Iphenyl
piRbhatal bMtys &Mﬂi}p‘h@ﬂyl‘ rb}ﬁﬁpﬁé!ﬂéunﬂlbﬁhyl@heﬂ%h@ﬁypIOpH(%phate
35% by wei ght; and an ‘ester of such an acid
tribasiglphemyd tplicapbbte, orcrllaftXWI pdhesplwam v‘et(2t¢thyﬁmkyl)orphosphate
short chain al kyl. of up carbon atons and
trﬁiyaybgabpsmawphrmlwl aﬂ’WPhatﬁm HymyHs o PhIWEI]F%?y @ipalmityl
al k

pifsPlaisy driSlebig: BRSNS ind FibleS) rhaf; °Blg aflg Hnosphates
1n§fud%mf81° ex&m§1e4 p l@lzﬂ?é)ﬁ%t%cld hosphate, ethyl acid phosphate, butyl

H benzotri azdl e- socyani d
adi@tﬂhdsphaeb lobdyd redd rpfmxphz&e,amirmpj’ﬂt hmir phasphate, aisddecyl acid
The neutral organi c phosphate which forns a conpoent

pmphh@,fbwm ad¢idn phepphatepr sidesy! | acidn phasphateof sigagyl acid
f % b ht of th
R‘ﬁ% Pg?gﬁ%rs%?gla%ﬁ@h ﬂ?zt}‘?g phgs\gﬁlages gnd aﬁy of the

af orenenti oned benzo- or tolyltriazoles can be m xed
together to forma single conponet capabl e of
[0089] evidel rthosphitese ainchrief oforargampldle triethyl aphosrs, C tributyl
phosphate is al so a conventional ingredient of

phqsphlt@,atrnmno'b hosphitangicagryl misosphm treonalphenybnplosphite,

trl%] esl}?yqﬁexyls a}')lll(l)srf) lt\c/:VI ttrr}dQC}}lh;e)h(f)s%lim

phosphite, diphenylisodecyl phosphite, tristearyl phosphite, and trioleyl

ite, %rllauryl phosphite, triisooctyl
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,



as previously defined may be enpl oyed. [0088]

Phosphates for use in the present invention include
w@hbespimsees, aci d phosphates, phosphites and ap¢TUS2009/001981

phosphites. The phosphates include triaryl phosphates,

trial kyl phosphates, trialkylgyyl phosphates,

triaryl al kyl phosphatesand trial kenyl phosphates. As

specific exanpl es of these, referred to are tri phenyl

d&y@iogwgy mgp;qcr(gqt%‘ggﬁy gégﬂgggt{]ez, éigtitgtg{b)ag%line, dioleylamine,
dg% gﬁﬁilﬁe gstt%% ﬁl&h&tlﬁﬁnfgﬁamﬁ% de%ry?SPHo% Qﬁﬁﬂ}ﬂamine hexyl

pheny

Wzﬁrﬂi&h%%i lﬁh@ﬁ@&ﬁbﬁolaﬂhﬁé I”bﬂd@n Fﬂ%rﬁi&fﬂ&ﬂolamme and
phosphat e, propyl pheny di phenyl phospha

talybr oporigprepad gdamiiyd.  pBrapphse, ofr|tﬂtshliz>lstplh1e¢t§/| amines include
phosphat e, trlpropyl phenyl phosphat.e,
trﬂmty apagy ringmedlayingn B 5) m@» krieyq ! pheny) pmins frioctylamine,

r@ Iﬁ%{lrgé, ::Ifl?t%%é{lﬁhen%xylt)noZ%ggrﬁ%? tr 'tlf éﬁ%\@?{nme dioleyl
nﬁ?@p%‘oﬁaﬁqﬁfe' (ﬁ%%%'lerfﬂt s g%olﬁﬁhﬁé’ r ld?dc‘ﬂ'l Wﬁéfﬁ)lamme

phos aryl phosphate, and

ditteixg) ey| nphepphRinelariite, aci dilpitgs phatemoprapandéamime;,  oleyl
exanpl e, 2-ethyl hexyl acid phosphate, ethyl acid
distlansiamine, bustparyhci dipsepansiamane, ol yrylac idictharelamine, octyl

ORI BB aSHten i SoBBGR B, pheny
SRR BIoTPRR, SSFE AR ine

afRd aspidpholahiihbut yl phosphite, triphenyl phosphite,

tricresyl phosphite, tri(nonyl phenyl) phosphite,
tri(2-ethyl hexyl) phosphite, tridecyl phosphite,

s eriAassBaga g hisaptine s peadiei)P the Bassoil in anqepount of
ﬁfonHC? (%}’ {o f‘g ?ﬁ‘}gg\};ﬁ t E’P%L%g btlg '?F()nrﬁgjr g gg H p/ﬁ Bg &%ht relative to the

t(ghi t%#é'igﬂt & e g8MPORRIVH. t@arﬂb@}lﬁy |acmédtoobérr@l%a@§hwtth amines
i stearyl
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,



hydr ogenphosphi te, and di phenyl hydrogenphosphite.
Am nes that formamne salts with such phosphates
WO pwbaes?23 f or exanpl e, nono-substituted am nesPCT/US2009/001981

di substituted am nes and tri-substituted am nes.
Exanpl es of the nono-substituged am nes include
butyl am ne, pentyl am ne, hexyl am ne, cycl ohexyl am ne,
octyl am ne, |aurylam ne, stearylam ne, ol eyl am ne and

| ami ne;. and .t hose of th dj-sugatitu ed.am.ne

benz ) .
d1me]pg}agetaliawp91 maﬁégpyolplb minen, &t hexa utylenehep%'amme; and
afkaRERALRG N sCllﬂBﬁé%ﬁhQHalgﬁriré?L?ﬁ& Yhfhfifolamine. Of these,

auryl am ne, I st ear am ne, eyI am ne,

pEEfOeEd ¥R debifhear B isosbaichand laadi tBeacttigidtepentamine, and a
nonoet hanol am ne, hexyl nonopropanol am ne, benzyl

combortivanefawieie, agiderapd wdictbandlamihaniThe, reactioro| groducts of

nopy.opanol ani ne, Exanpl.es. of trj-suhstituted an ne
carheRy, e acidsAndyamatnes ere PF’S?)%FR mealaaSﬁe@fm PR @m%q[fet,srom 0.01

o SYEYEL AR AR TORLTR S B bBHEY, FhFe to the ol
%;Q{t%\flthérgggl%bgﬂml_ anmi ne, dilauryl nonopropanol an ne,
dioctyl nonoét hanol am ne, di hexyl nonopropanol am ne,

di butyl nonopropanol am ne, ol eyl diethanol am ne,

st earyl dipropanol am ne, |auryl diethanol am ne, octyl
(00931 o Jsnmsirtant neoMpongRtsdiad hphsPAHehe Abetssd herein, “the term

"SGR SR eRGyR i BeARIE R cls A%in its ordinary sense,
iNRBALIGBWAE to Atel KiMELRARR & Ofecifi@AR it refers to a group

Wl ar
osphates or their amne salts are added to the base

haiihgi a) carbommatomh difectiyoantathed toothe%rdipaindeglof, the molecule and
preferably from0.1 to 4% by weight, relative to the
having| predoginarsty hydraserhsus chargeter. cixamples of hydercarbyl groups

RSN, SR HHE v ARG LG hem)
SRR L SRR ot it £ g, i

alﬁﬁi)alkgcﬁéﬂsub?ﬁtﬁté_cbrarmaﬁé Wubk@thenaNchs Wwedlalas ocyclic substituents
branched. Specific exanples of the aliphatic
whardintlyd ringasicompletcdutizoughl anagber porgiondyf 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.



| auric acid, tridecanoic acid, nmyristic acid, palmtic

acid, stearic acid, isostearic acid, eicosanoic acid,
wheweniss2aci d, triacontanoic acid, caprol ei c apCTUS2009/001981

undecyl enic acid, oleic acid, linolenic acid, erucic

acid, and linoleic acid. Specific exanples of the

di car boxylic acids include octadecyl succinic acid,

oct adecenyl succini ¢ acid, adipic acid, azelaic acid,

(B SPRS horoeh ST SRS Spb RO B presen dnvention,
i S FficHbed S XmBIEE GRIESHIACEH by EiRene groups

vﬂfet@hW'cﬁ'nmbEé ofthé alkyleiroaps hﬂ'tﬂ@%h@% 3BuORIres together form a
pent aet hyl enehexam ne, hexaet hyl enehept am ne,

chedpt ssttuietuireneldut dmdn@qaibpk apy hpdwcartyleme, groups of the present
t et rapropyl e epent but yl ene tam ne
inR gk URATAIY TS SR OfsHRBES hoONRH Walchngontai at least 3

I
IR0 D5 e ST, B 3540, o
wiRNBomatn @ 18f 24! aha aﬁeﬁlaﬁ%hydlsett@an@l@dfbaﬁ atBPr% In another
reaction product’s of carboxylic acids and anines are

embddinent they dmagainoabouitro,or amotyt6 @ﬁrHcmonhcﬁstIl" heohgdsocarbyl
by wei ght, preferably fromO 03 to 3% by wei g
SFQUPAL P2 B LERIATY 0Pl Draferaly Brimaiy ebrﬁﬁsgnqlarangroups in one

%‘Z’Pathenttrﬂﬁlgr@ﬁ}ﬁﬂ%@%%&gﬁé@ﬁgﬁﬁfﬁé{gﬁ% p&pspfﬁe and each of
the'H¢ ,%af% %I%EHHS d pr ﬁ‘ﬁﬁ‘g mzl ﬁelg;s diPanYthReNSibodiment the

V\/nlc own t inthe art.

cSipponéntciald gi(hydrocafted shytdeogergphogphivadyeactcaf honhydrocarbyl
atom di rectlg attached to _the remai nder of the
gravipsdalacsegnadaryvalky! grapodn yghengthey gmhagdiment the component is

racter rocarbyl groups i ncl ude:
By A GeL Y ene e rE nBReRES har T2 ol i phatic (o .
al kyl or alkenyl), alicyclic (e.g., cycl oal kyl ,
cycl oal kenyl) substituents, and aromatic-, aliphatic-,

[C0%ad) al Exeanaplies of whraight ¢heth lay drobadby ] grdgis 1hUHfdeSmeﬂ§/1 ethyl, n-
wel | as cyclic substituents wherein the ring is

propyhl attadyl, h-beyyl, amorhdr npdeayl.on-dddechib nﬁcte@dﬁcefl stearyl, n-
héxaa%cyl, 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



substituents together forman alicyclic radical); The

substi tuted hydrocarbon substituents, that is,
w@aipsti#IseEnt s cont ai ni ng non- hydr ocar bon gr oupBCTHIE20M9/001981

in the context of this invention, do not alter the

predom nantly hydrocarbon subgtjtuent, hydroxy,

al koxy, nitro); Hetero-atom containing substituents,

that is, substituents which, while having a

oGS AR R A0 B Tl S
al%Bﬂ{)l‘gdﬁwﬁ p‘oﬁ? 88RO of TarGRAE PR KGR 12 oL ShBHREf mostly
i'ncl ude suf fur, an conp

oxXygen, nitrogen, en ass

Ce0fattiy talesHals;aa 1 fl TMY R2-+f donypriseshT g 8 grtnary alcohols having
i mdazolyl. In general, no nore than two, preferably

mostlyd? 82 taheohadssandhsmony Vavous bunturad of imaennityduic fattyealcohols
resent for every ten, carbqn atons ipn the hydrocarpyl
dg‘ﬂ%’pfﬂ’f‘y ﬁﬁwﬁlﬁx OCCREHS wgqvcgﬁ%arnﬂm@% é%&?lssh%gth from
S t jt L i.1.: I I €n "
C..ﬁ;’@r cgg%ﬁ Ad’r!‘ é‘fﬁ‘gf"'- ?{ogﬁﬁf@cﬁ%n g{x}? H&lég}%g%ra eg'enﬁ%m)l'TM'

alcONGIR tak @ Bvail b1 @ fisin ISHeATifdn{cal €0CIRESS féifktafice, Neodol. TM.
hydrocar byl or hydrocarbyl ene groups, where two or

25y @noktureef & k¥ ito §F bupkoholst he above structures
together forma cyclic structure. The hydrocarbyl or
hydr ocar byl ene groups of the present invention

rally.are al kyl or cycloal.kyl, groups ich contain

(ORF . Jnetish Eximites, 8 o608, OF I BhGFERS Wthi i 8 of the
. . X viele . o i
nESih RiefSie pYOspIIQUIREL, rion XYy ar (H¥pYL phosphites mono-,
diat ongri-Butyhphbhsiiites ndiodoneritanhylephosphii mehoytdi6, optri-hexyl

exactly 6 carbon atons. The hydrocarbyl groups can be )
phasphitgi posp-,pliefartabpiepdi meng-,ol-, sudon@dy hphysphpe; mogpo-, di-

one. embodiment .t he..conpanent is g. . . .
O SRR LRy S5 LR PRI phPuhitener mgh-ofi-y felri-phosphite,
mﬁ%p&%ﬁ%&pﬁbo (epPs is a primary al kyl group; in

anot her “efbodi nent the conponent is a .

di (hydrocarbyl)hydrogen phosphite and each of the

hydrocar byl groups is a secondary alkyl group. In yet
[0993] hdmheephesphosws compousdpeicthe present invention are prepared by

wgﬁq{n%%% t%gellc%noengy(gr? fou eht %prréiagt?bn of an alcohol 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



[ 0094] Exanpl es of straight chain hydrocarbyl groups
i ncl ude nethyl, ethyl, npropyl, n-butyl, n-hexyl,

WO 2@etyds23 n- decyl , n-dodecyl, n-tetradecyl, stREF/YE2009/001981
nhexadecyl, n-octadecyl, oleyl, and cetyl. Exanples of
branched- chai n hydrocarbon grqups include isopropyl,

i sobutyl, secondary butyl, tertiary butyl, neopentyl,
2-ethyl hexyl, and 2, 6-di methyl heptyl. Exanples of

c clic g@%ﬁiml}l 4:9;3]9 %%ﬁﬂ ngll\ﬁ (i %blgttwﬁa%irogen phosphite

fr%%?A?Fﬁgﬁ%&}]dr Wﬁsoﬁ‘y ?4} fﬂﬁ‘%% 0s D Pﬁ“v’[‘ﬂgamdeﬁlp% nylthiophosphate

aroma ocar groups an

frahPCMd S @dth@ie%lbmgraQQPgéI%e gppyppM.ncl ude phenyl,
nethylpheny , tolyl, and naphthyl . [0095] The R groups
can al so conprise a m xture of hydrocarbyl groups

derived fromcomerci al al cohol s ;%é npl es of sone .
(0098 hykha co';ble&omgr aROMAPRERo| Ol theurRI§seH el qampasijion is a

h%tﬁgmﬁpgpﬁlglﬁ y:lear?l:lsﬁlgséllélfﬁi bfml? QA ot h0| 2 li)etc?escrlbed as
an rﬂﬁéf?ﬁ‘_‘b‘f’ 'd?erﬁ’:mtf‘iEH g%ﬁ%ﬁél ﬁﬁd‘goaor{:(’&%ﬂeﬁdﬁ%‘%hsﬁl'enﬂumber of

essenti a strai'ght “chain, primary "al cohol s havi ng

ethyloni& uhoatﬂlé’atmrsbpnesatto ﬂ?sefeﬁdtﬂplthé'l‘dleﬁﬁ is Inanoruxsatueated, that
of nostly C12 fatté(ml cohols; Alfol. TM 22+ conprises
isccomtapgng inky aysing bybnmdpn@lenlwmd permmieeyleohas olefin can

b& kB ST MO B A i ERar PlFTBL dLA h an intérmal olefin or an

r . .
aléﬁé?l%f;ﬁg g@f\?l@ﬁfﬁf@g% Q:%r gdg? %Q%é%ﬁﬁtﬁé)ﬁ&mlg SotiPor more
arobenitol riddd, " pabeideadl shar et auliol adUrRaing ormghehic (non-aromatic)
Chem cal Co., where, for instance, Neodol.TM 25 is a
unsafuratienof C 12 to C 15 al cohol s. [ 0096] Specific
exanpl es of sone of the phosphites within the scope of

the invention include phosphorous acid, nmono-, di-, or
0(0?9‘1' ﬁt%yoleglﬂor?cﬁ%atlﬁﬂr Wi l'ntal oqungp Jaﬂ%r%rgg{&fhs Oleﬁns having

s%ﬁiﬁcfaﬁnylfe%@&mhﬂ 6 earbasarmomsdend t®be Vblatdd tiguids (b"EUgH%es which
, or tri-tolyl phosphite; nono-, di-

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.



, or tri-cresyl phosphite; dibutyl phenyl phosphite or
mono-, di-, or tri-phosphite, anyl dicresyl phosphite.

WO 0®9/71}58The phosphorus conpounds of the presenPCT/US2009/001981
invention are prepared by well known reactions. One
route the reaction of an al cggal or a phenol with
phosphorus trichloride or by a transesterification
reacti on. Al cohols and phenols can be reacted with

BHEEE g Aot S et bt e
algmcflg,hﬁﬁkﬁlr ?'dl@flfah%fh s@ggr?cpﬂ it d}&ﬂg dt! I?I(PXIE??SPE)F I%?fn‘?éjry and

el OX1 dEt Pon e corre pon phos

se@BMdé‘@SﬁlcohB% rER&hpRE. sﬁmseﬁllcm@ésednmab MOB@aAbE and n-
heati hg. Mreover, various phosphorus esters can be

oqvareqd a nepkenivgn ol ek Qmuhyjsh—h@(ambhelsobmsphandm -bstamod; ebutanol

startln? mat erials. Thus, rredlumfgaln (C9 to C22)
@@@m alrobel; éﬁ@PWﬁ@éOlb@lﬂwzﬂP YH-éopaspanclaasapsapasrol and sec-

oy RO P HR o B s o OB BB MR 0ot Ton o

an aC| d- or base-catal yzed transesterification; see
for exanple U.S. Pat. No. 4,652,416. Mst such
[00202] i al sOaganial srdestersmref Cpl&?d)dp)hoavsaldca(ﬂﬂ earef also employed in
I nstance, triphenyl phosphl te is availabl efrom
luhrlbamtghifyaml wtesd includ i aylphpsphatesriallgyl phesphates, neutral

ot mos PRERIA. HBOK HBKLy IR ORHSSy nat 39y o Phosphite,
tr%@ﬁg@ﬁ%ﬂﬂ%l Tr%u&gleglkg/'l’ ?Rflaglfnl)s{pﬁlz&eg bRedteal, ﬂ—(’)\é hoh@¥98ters and

mhj of COo pr esent R omposi i on

ndurad d[h‘bi;pﬁﬁﬁi i@szmdwa:\stdag B hytleesinbodimanyr thiei dong Thiain  dialkyl
woul d normal | y be described as an olefin or a diene,

phmpba@ate pestgrsnare usedl. shylose prﬁ@p@h@ll«lyxgtfmw dimethylmbdiethyfl-, and
PRI ARG Bl SRR FE0. LA A BEPYOS O plds are
thgttngétﬁﬁ' r%tlféwﬁ’%r?all?%ﬂl T}:}D&%%Hé?f)f dfGcf efin can be

or alinear o I near olefin, it
can be an internal ol efl n or an al pha-ol efin. The
olefin can also contain aromatic unsaturation, i.e.
[062@3pbr npAey 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



aromatic rings, provided that it also contains

et hyl enic (non-aromatic) unsaturation. [0099] The
wob@biigssedrmal |y will contain 6 to 30 carbon aP@RES2009/001981

A efins having significantly fewer than 6 carbon atons

tend to be volatile |iquids of; gases which are not

normal ly suitable for fornmulation into a conposition

suitable as an anti vvear | ubricant. Preferably the

BAPUBIH b SRS By i, Bt AR MRy i

pRRpRRL o odae B S L8 Rl NG BT bhexencs.

hept enes, cycl oheptenes, al kyl -substituted
cycl ohept enes, octenes including diisobutyl ene,

[Wﬂ5¢oct eﬁ&s' maked) Itri gyt phios phasd (d“yécﬂ’bmicnsmy bronsckes cresyl
aipberghphosthagdgiones] 7 "S %Ecé%%'g odk BisaRLpBasphates, lower
ARG PRI A5 56 S g

ﬁ&gﬁn hBRE t-bihAPREYY] | G plidies. SThésenat K88 hed ext 1
P ferred olt}Felpl ns}?rﬂgé otswexense anc'lS 1- oecrtene [80166( e]nswey

asT ipdasticitens,efumetionbl d‘nnds gzﬁyollh:e additives sflafedietdrdamnadditives
primary al cohols, mxtures of different secondary

ang Bwhldkes or ni xtures of primary and secondary
al cohol s. Exanpl es of useful m xtures include:
n- but anol and noct anol ; n-pentanol and

(ﬁﬂ%ﬁl‘yl - | Tﬂ@ﬁg{@i}goh%om{i N ﬁ?f?@'ﬁohéid ester, and amine

I sobut anol anyl cohof opropanol an

salt eyl - fanpohartol enhaer dmarhwlbrlmdlgspeh“mmhneéxomd ;can be
i sopropanol and isooctyl alcohol; and the |ike.
sqlwm ormlgmwm coppsamgp §omvemm}mm@ %(ﬂdd%S gxigempegpyessure
est.ers incl

| ub t 1
agé}R éjF‘ﬂfH& ﬁgleéllgg’g{f ,a?%pkéf Ilfgﬁ{fs%ﬂgteg er s,n%{n? §ane salt thereof

“Ridibal o ﬂﬁ?ﬁgwm‘%ﬂ?v%%ﬁ;ﬁﬂ%ﬁmﬁ 18 $h aralkyl

gm@s aﬂy bes\;hlale wbh@inisEpRINEtE 3% 803 asttsh 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.



neutral phosphine oxide esters. In one enbodi nent, the
| ong chai n dial kyl phosphonate esters are used. Mre
w@edoenesses al |y, the dinethyl-, diethyl-, and PCT/US2009/001981
di propyl - ol eyl phohphonates can be used. Neutral acids
of phosphorus acids are the tfjesters rather than an
acid (HOP) or a salt of an acid. [00103] Any C4 to C8
al kyl or hi gher phosphate ester may be enployed in the
i nvention. For exanple, tributyl phosphate (TBP) and
tri isooctal phosphate (TOF) can be used. The specific

: hat ; C . _

01083521 88 ShloRini B TGRS SHST LG pogfihltuionca

pE&sphiates. AthineosltsYofeicidicHikylnst 4191 evtend 8ftHd phebphbhisestid and
esters, such as dibutyl octyl phosphate or the [ike

thieghdspheniplacyddre alshesmployable. Praficvatdy pthet awiror satbisan amine
trialk phosphat es 00104] A trial ky hosphate is
sadt efgw%ﬂaélphpnyldﬂwjpbgge QAR @RS sallo 1%%?99%*)4%

formulation, but it is desirable that the specific
trial kyl phosphate be a liquid at | ow tenperatures.

[(6209FaUeNDné orfarty diHbRANIBH JTRAE BbRIpHnas sERRE&Id £/ the group
partially alkylated wth a C3 to C4 alkyl group is

corssigtimpe of raaphesphoeic svidngster, add ansaminpphlhthosdof may be used.
di phenyl phosphate or 3-butyl phenyl di phenyl
The ophespherus\asid nester @adiarapseaméng saly fupetig oepieahance the

A R LG e —
oSSR, DGO BB RER, LB ke e s
pledspbphat acidTédter @star aniny sak theasbfawhivhedys agi pikehydroup, an

hosphate, tricresyl phosphate, m xed xylyl cresyl )
algnmxlpgmue)s an| ahgtary] gyoumhearyan pralkyl gpounsphint €6 whighcontains

as m xed, i pyl.phenyl / phenyl phosphat es,
qﬂ”BﬁF?Wﬁh@i§$gﬁﬁéH§W1ﬂ%&gghates. These esters are used

extensively as plasticizers, functional fluids,

gasol ine additives, flane-retardant additives and the

[00140] [ OOER&dpldye ehotRhophdsphchus esdig@r .esters include aliphatic
t hi ophosphori c acid ester, and am ne
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.



salt thereof functions to enhance the |ubricating

perfornmances, and can be selected from known conpounds
waeomgasisednal |y enpl oyed as extrene pressure apemnuUs2009/001981

General ly enpl oyed are phosphoric acid esters, or an

am ne salt thereof which has gy al kyl group, an

al kenyl group, an al kylaryl group, or an aral kyl

group, any of which contains approximately 3 to 30

carbon atons. [00107] Exanples of the phosphoric acid

esters include aliphatic phosphoric acid esters such

tshi 1 SO p h , i Qut Yl t :

G ST bhoBARRET U mbl | BY MeriUOPSROR & fifhine. The
pblyamdn&$ hihoeyy! RRespheée, diamimesl vlfaphospbBamine diamines,

tristearyl phosphate, and triol eyl phosphate; and
alkybereepioty apiiasph dyydroxac i abnéainings poligdminess b eonydengside ppllyamines

phosphat e, allyl di phenyl phosphate, triphenyl .
aryAplyABIReS, @pdﬁ}%@@gygh%§9§ﬁ@5@%t<§9mmrgw§a{yﬁvaﬂable examples

hasphat e resyl di phenyl nho at dicresyl .
oBABRRATES GERDH HRIE orE R Bprcy oo o8O Homuta i
OH%eE%Pfé@rM' thRS€ A in & BRIMNRL EthdHURRYERNENYI afld AfI2OWVhich are

phosphat e, di propyl phenyl phenyl phosphate,
ethyletehy logideny Icoptesqaiohe, ptaduyetopydfphdhidllowtospthykenediamine
but yl phenyl di phenyl phosphate, dibutyl phenyl, phenyl .
confaining BendaHimales,of sthyleas,axidnpepmaie of plasmiagargspectively.
t he phosphoric acid ester is a trialkyl phenyl
phosphat e. [ 00108] Al so enpl oyabl e are am ne salts of

[Ga(flaﬁbovelﬁﬁﬁéﬂh%f‘ %ﬂlb%'&?ﬁ?ﬁfé‘ttgigg h.or fie ?réj‘h.tfétt?ﬁgﬁﬁi'rl@i. The fatty

or aryl esters o Ic acid an

diamiapdhospheei en@i-d or dialitydo sympheyidal eor Rsefmenébicyl ethylene
the amne salt is an amne salt of trialkyl phenyl
djsnvisphaprepanc dinmiriesd 1shlar bB),.aand, pohasziphanslogsoofi tgy above.
e or any conbj nation of the conpounds sel ected fy.om
SKEbIE: SAMEERURL: 1M oL ARBEShiEe HEPMCER: &r: LNgeoco-1,3-

-an t f : 0 ' _
ABRABbRRIE] DHORIEA SR spFp 5 e Rian HOpRRIPDIRAEHT (N

tall k-1l Gt anginBprdpaneRnaad, Dakenésan (De(Nalleglt B3-diaaithopropane).
known conpounds
"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.



conventional |y enpl oyed as extrene pressure agents.
Cenerally enpl oyed are a phosphorus acid ester or an
wa@pione4ssad t t hereof which has an al kyl group, BET/US2009/001981

al kenyl group, an al kylaryl group, or an aral kyl
group, any of which contains. gpproximtely 3 to 30
carbon atons. [00110] Exanpl es of the phosphorus acid
esters include aliphatic phosphorus acid esters such
as triisopropyl phosphite, tributyl phosphite, ethyl
di butyl phosphite, trihexyl phosphite,

i142-€eth Y, l - :
q%%g earyFﬁQﬁ%g%ﬂﬂ@ﬁﬁﬂ%ﬁgh?ﬁﬂﬂxéﬂfd% ospﬁﬂgﬂéﬁég lyamine. Such

pélyafihés afhaegviibedsinadétdilagider she hehdiag Behiydsie phiningk in Kirk
phosphite, allyl diphenyl phosphite, tri Ehen yl

Othimsp$ Erwyctopledrceeﬁ IChehdeg/hl ecdmoémgwﬂdj diteary| Vol. 7, pages 22-

gh&g‘%lpiegceg‘ggﬁﬁﬁ’e’éﬁ’ %HRP ﬁfh@sg&é y@%’gg%q@y}mg}%rgyp often a
c@pﬁfq%yh'réﬁ(&lfﬁ h%%@?a\ﬁ%l %&ﬁ?é{)n rgégggy@hﬁﬁlr%/lcyghc con?ensatlon

p ghite, dlpropylphenyl phenyl phosphite,

triethyl phenyl phosphite, tripropyl phenyl phosphite,

but yl phenyl di phenyl phosphite, dibutylphenyl phenyl
&hosihlte and trlbutylphenyl phosphite.

(GRS ab) y Qthen vsedyl Byres o] mly@rnl%ﬁgaswirﬁseared&@ﬁ%wsulung from

abfie %%vs 5D BOL i 0 BheR1G Wbyg? AR BB, whar is
oﬁEHst hég " {)ﬂy‘%rﬁlhé %&bﬂm@h?ﬁ?’éh&%ﬂ Qﬂ&ié‘]ep-&&eamm_el; bottoms can

phosphat e t may be derived froma pol yamne
bpadharadteized ras! haleng! leesqthaﬂ odiusnalhgsless ahary 1% (by weight)
pol yam ne di am nes, al kyl enepol yam nes, hyd

n@maamlhrgg polcyaabhecsOortidvmieal amplarafrech ‘ethylene polyamine

befisheSr oG e oo 1O Smirassishl L RRRY; f Freeport, Tex
d%igﬂh?&s EIghgde t HgRSe 27 er‘#g)%'lfarﬂlﬂen E@l@oxﬂ?o‘iﬁclude cyclic

a i s one.” Exanples of these am nes include
cHidwdaao® e nprodudtsandudi 2Gagwhipiferazigeet byd enkigber deanalogs  of

dﬁggﬁggéigkggep&ﬁﬁﬁ;ﬂ;e&n;nhig%prxkrﬂ£§t¥géﬁpgﬁ&ﬁgkggbmnﬂne
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'-



containing 3 and 10 nol es of ethyl ene oxide per nole o
f diam ne, respectively. [00112] In another
wepdvodsssent, the polyamne is a fatty di am ne.PdnEs2009/001981
fatty di am nes include nono- or dialkyl, synmetrical
or asymmetrical ethyl ene di amqes, propane diam nes
(1,2, or 1,3), and polyam ne analogs o f the above.
Sui table commercial fatty pol yam nes are Duoneen C.

REGg T gioRy hER bl ingom e e NN tetrakis2-
h%ﬂ&&ﬁﬁl%lgﬁg@nﬁ#égggg ?H%BnDu ogrlrse((lelx roxgnéethyl)ammomethane

HWMDCI ally avail abl e from Armak Chem cal Co.,
Chi cago, 111. [00113] Such al kyl enepol yam nes i ncl ude
nmet hyl enepol yam nes, et hyI enepol yam nes,

(GRe) oo s?é"mﬂ%és BichEreaghanm dikepoRaidrisdleghel or amine to
f(kfllé qhe% d %ﬁ(egl rg gﬁgﬁ‘{% 3815 cﬁﬂﬁgns%ﬂ Qhﬂﬁésaz+r@eaes%?ﬁ)ed above.

m no | perazines are

Piétetreded. %@mrﬁirﬁs exarr@h@ﬁd@f sugfieth9lerridtnggine’ €  (TETA),
et hyl enedi am'ne, triethylenetetran ne,

tettraesh}(l&a@mtmnirtey(”ljlﬁlm\mepemactbylemhdxamme(PEHA), and mixtures
tripmethyl enedi am ne, tri | epet etran ne,

of pelyastings airdnasthgabeye- szra ¢ VABHERIEARS he,
pent aet hyl enehexamni ne, etc. H gher honol ogs obt ai ned
by condensing two or nore of the above-noted

[(?dl Wgeneamh%é eRfréme fﬁfbis’i‘ﬁ*é Xd&'ﬁﬁ/@b‘ aRbealsed rfhd“vitltﬁé’tl r in the
r nmore of the aforedescribed pol yam nes.[ 00114

fdrm ofiemirtired]icvantnichdy inlapsamoenti within ék:hyhgaﬁpmw 1 to 2 parts
am ne. Such pol yam nes are_described in detail un

thwer@é,dipﬁg lél%gva@ﬁebmwght iaf ter Iba%& hwer Al the a ove can be

cl oped em.cal Tech g d| tio
perlSHRRe Sofluiiedel e 4 SREEDRETenAEF STOu, Y, (8B ADPO,
Aﬁ?ﬁ@ lﬁtl %(h@ Wﬁoi ¥§m:t2'e§f Rof oY sk cﬁ-&@fﬂ"aﬁﬂ P66 &ters in
pol yal k¥l enepol yam nés i ncl udi ng cyclic
cojugerisatwion lphodulfus. 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



[00115] Ot her useful types of polyam ne m xtures are

those resulting fromstripping of the above-descri bed
wpologassee m xtures to | eave, as residue, whatPCHUSIDEON1981

termed "pol yam ne bottons”. In general,

al kyl enepol yam ne bottons camyde characterized as

having |l ess than 2% usually less than 1% (by wei ght)

mat eri al boiling bel ow about 200C. A typi cal sanmpl e of

p%%éﬂs Babies 'e“ea%%ﬁﬁ'h%g%%ﬁ ST Exangle it depoug T Bke stock
vifigtha X ﬁ)@ﬁﬂ)gﬁerﬁ%ﬁagﬁtabﬂﬁg gﬁeﬁy(ﬁli leSs than 20
cond nsa I on

as pi'perazi ne

défiréPB$ ASTN %mmmew peftefiepollyhiegtin ¥l @ralpel minérakoil.
and the |ike. These al kyl enepol yam ne bottons can be

reacted solely with the acyl ating agent or they can be

used with ot her am nes, L[ysgﬁ m Xt ures

t hereof . Anot her useful polly¢ e |s a condensati on
tonmbetwe 1 dbl T 0] | that

st onel SOV do ] EXANRIRZ e T kgl ]

Py

primary ol secondar) ani no grouﬁLP 'Iqsi@%’yjrox

conmpounds| &R @raipet aAPY Groty hydr 1 bas¢ cohol §¥alm1dlll

am nes. The pbhyhydfi clldbashol 5 sedok wiher i bedebedakw.

(See carbpxylstgekest gr dirgpier sant spMAn one Witk dIEent,

lll Ky COTMpouny{s dar e potypydricanm fies.

%g‘dl‘l c am nes include any pf the aboye-descri bed
Ynes reacted with an al kyl ene oxi dg

&‘ﬁ\,ll()@n@ pxi 4€.13r opyl en®? oxi de, A6 ene oxﬂge‘jz etc))

having fromtwo to about 20 carbon atons, or fromtwo

t o about four. Exanples of dric am nes include

[Q0120] hydr dhg ;fpupyxalamqseshown mtai@m,a ST rHREm YU dfrianeane pump

ORTRIRE 200G P RS e et R i pBle bslavte.

and N, N, N , N -tetrakis(2- ‘
hydr oxyet hyl ) et hyl enedi am ne, preferably
tri s(hydroxynet hyl)am noneThbke (THAM) . [00116]

Pal ya ines which react with the nnl vhvrlrl c_al cohol__or

ani ne |tIBxample 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




formthe condensati on products or condensed am nes,
are descri bed above. Preferred pol yam nes incl ude
W@ eooetisgeenet et ram ne (TETA), tetraet hyl enepenk@niszm09/001981
(TEPA), pentaet hyl enehexam ne (PEHA), and m xtures of
pol yam nes such as the above-glescri bed "am ne
bottons". [00117] These extrenme pressure additives can
be used individually or in the formof m xtures,
conveniently in an amount within the range fromO0.1 to
2 parts by wei ght per 100 parts by weight of the base
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ll%(%sf?%ht S rgt%§ sl ﬁﬁraﬁtclgg’%% mgwaggms? Q)Q/re?téxﬁ ngéwth the

oW ng condrtions: SI pr essur

GPbup 1@§drFM'A°' sl%‘k‘dn]a‘l@@hfl@r@ TQQ%&ﬂ]n&ﬁiﬂhz@dW 6f example 1 is

formJIatlons were tested. Exanple is a group | base
shxiwm: lasvlinteh Sno aﬂfhct\nmnyEboasrpi; eaﬁsedsbg the shpating dfathe PMA
ck wth no addjtives. e3|sagroupl

PRBNE BRERSRLdn S6¢ Jiid h’éh@ PIARCVM i the ot hads 5.5 wiv

ab'tﬁ%&}aiegﬁ\gﬁbgf ii’ Lg arS@Z ght%talrn%goéﬁg AST%‘[%S%O polymer
m@f&‘iﬁﬂ’ilewél BofH ﬁHEs 'shbuf??ﬁ@ e?ln?\%el’{‘ﬂ U NTRe fact that Example 4

pol ymet hac y1ate wth a permanent shear stability

shawtean dmpressl visaosiB0labefprofite Bya\Ghdkpdi2dd wnprovktnent.  The
percent polynmer in a Gou mneral oil. Table 2

| : .
oplyglifigrenrrdetnaen &@Wparapioes% angh expampidbft ds thebase staels. Line 3
wbtﬁt gle n@%@tﬁ%&ﬁoga Wnppgg ﬁg ragagt%EP g?\%)upzqolg)asga ﬂlﬁﬁe\ffﬁﬂ rPﬁ\/IAT 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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[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.




b) a viscosity index inprover conprising a
pol ynet hacryl ate with a pernmanent shear stability
w0 pabes43883 | ess than 45 defined by ASTM 5621 wi pEr/182009/001981
percent polymer in a Goup | mneral oil; c¢) an
antioxi dant additive; and d).g corrosion additive. 2.
The lubricating oil of claiml further conprising at
| east one additive selected formthe group consisting
f antiwear additive, netal passivator,
CE@H@E%ifier, pour point depressant, and any
conbi nation thereof. 3. The lubricating oil of claiml
wherein the lubricating oil is a hydraulic oil. 4. The
| ubr i cat Angbgtatisy ofl vaitinfav omiblessheat §tabilithy ¢oapiisiagoi |
has a shear stability maxi num |l oss of 10 percent as
neasured by the CECL-45-99 at 20 hours. 5. A nethod of

B S AR MR
. ' f f ]
o358 PO L RIOR GRS 155 S oL ARl

tHekfp V. and any conbination thereof, a viscosity
i ndex i nprover conprising a polynethacrylate with a
per manent shear stability index of |ess than 45
defined by ASTM 5621 with 10 percent .polyner, in a )
Goup | B nerviscesity indgk impseyeiampmising@ palymethacylate with

Bl TS0 TS B Y K g 1

PﬂfgmﬁpmeWE @I%Etﬂ Mﬁ,eéme&ifp;l passi vat or,

I er, pour point depressant, and any
conmbi nation thereof. 7. The nethod of claim6 wherein
the lubricating oil is a hydraulic oil. 8. The nethod
of clai n§)7 vneandioxida addiives#0dng oi | has a shear

d) a corrosion additive.

2. The lubricating oil of claim 1 further comprising at least one
additive selected form the group consisting of an antiwear additive, metal

passivator, demulsifier, pour point depressant, and any combination thereof.

3. The lubricating oil of claim 1 wherein the lubricating oil is a

hydraulic oil.
4. 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.

5. A method of improving shear stability comprising:



stability maxi mum | oss of 10 percent as neasured by

the CECL-45-99 at 20 hours. 9. A nethod of blending an
W@R009t1¢58pF ovi de i nproved shear stability and fBYDUSIDE001981

vi scosity index conprising: a) obtaining a major

amount of base stock, a majorsgmount of base stock

sel ected fromthe group consisting of Goup I, Goup

11, Goup IV, and Goup V, and any conbi nation

t hereof, @ viscosity i

pol ymet hakr yPRRIRIGE %ﬂ Iilg ‘%?%L%O%ngl%%%bﬁ%iaﬁoum of base
SR i TS5 0L UL ST of Gro
I Group alll Grotip EVhase GrbapRe, aiddany seabirdayiohnerecof, a viscosity

_inprover to achieve a favorable shear stability and o
indexdoyirpyer cuiepridiog anpely methanty lte with arpermanantshear stability

R B e s LSS e o
R TR i B o2 o

wherein the lubricating oil is a hydraulic oil. 12.

The nmethod of claim9 wherein the lubricating oil has

a shéar Thahidthog offeldimimfirtiser afimpi@sipgrat éeust ase additive

nmeasured by the CECL-45-99 at 20 hours, 13. The .
s¢lagted farm the srouppsonsisiing af shantévear adithig gnetahparivyer,

base.stock has. a viscosity index greater than 120. 14.
o3RRSty pout PRSR epTSRan Hpd A4 Sadibifin ity

anount of base stock is greater than 99% sat urates.

15. The lubricating oil of claim5 wherein the mjor

anoufit oThbasshsed of kldims6 svhersiaaké lybricatieng @il &aa bydraulic oil.

t han 120. :

8. 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.

9. A method of blending an oil to provide improved shear stability and

favorable viscosity index comprising:

a) obtaining a major amount of base stock, a major amount of
base stock selected from the group consisting of Group II, Group III, Group IV,
and 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;

b) formulating the base stocks and viscosity Index improver to

achieve a favorable shear stability and viscosity index.



16. The lubricating oil of claim5 wherein the major

anount of base stock is greater than 99% sat urates.
W@7009/T¥823 ubricating oil of claim9 wherein theCTEHPINI/001981

amount of base stock has a viscosity index greater

than 120. 18. The lubricatingail of claim9 wherein

the maj or anobunt of base stock is greater than 99%

sat ur at es.

10. The method of claim 9 further comprising at least one additive
selected form the group consisting of an antiwear additive, metal passivator,

demulsifier, pour point depressaht, and any combination thereof.
11. The method of claim 9 wherein the lubricating oil is a hydraulic oil.

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

hours.

13. The lubricating oil of claim 1 wherein the major amount of base stock

has a viscosity index greater than 120.

14. The lubricating oil of claim 1 wherein the major amount of base stock

is greater than 99% saturates.

15. The lubricating oil of claim 5 wherein the major amount of base stock

has a viscosity index greater than 120.

16. The lubricating oil of claim 5 wherein the major amount of base stock

is greater than 99% saturates.

17. The lubricating oil of claim 9 wherein the major amount of base stock

has a viscosity index greater than 120.

18. The lubricating oil of claim 9 wherein the major amount of base stock

is greater than 99% saturates.



