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ant ?ﬁé())(tﬁ eét %It; Qe 18\?6%?%5 Eelgtg %}% ?I)){/ gllihaalqnggg Ithegpﬁrlcatlon
of niactlﬁnicallbdqmqmiﬁnt torhprisiag d1eeqaps pfns nt. In accordance wth
one aspect of th? resent i nvention, a lubricant
conPosi t PENidingatleageancpbricagt compisings get abl e oi |

sel ectigd,f
o LA SRR Ao gk
veget abl eegetable @h dynﬁlmtcuregstablh oilegdnetigally medificd wegstable oil,

synthetlccgggﬁ ha ing a sulfur content equal to or
| ess t haff! Teﬁlﬁ ercent and saturates equal to or

great en #haddt sROMEhPdio d]&@f:@sgm synéfetlc Bhsel ISy Esulfur content
antioxidant. In accordance w th another aspect of the
present ¢qvabﬁ>tqrd¢ss thane).Qdeprreeibl setusites ¢apal Welr gegas thandip
the grou QNPr.i,Si f

soybean gergent nd \H%osé}”{)ﬁg%? <5 al Pq Ar gpgq%}cﬁlfh fﬁ Cas t or

bean @DImje&ﬁbmmmﬁmkumh@ﬁﬂnerelIa 0|I cranbe oi

saffl ower oil ? ol eic sunflomer 0|I hi gh olelc

canbl a ofdd m&ﬁrgﬁfe@ 14§ aMQWRHI9E a#d drhricans gl s3icdq oM RIRE,

oi |

i gl S5Po e FF SREABL of e prefil bRl £ RIEh Spimposicon
inchcleostdeasc ene/wetgbtahhanh&tec&slpf&nm tlmfgrd)lipecqmmmg: natural vegetable

|nv nt.i on, eget ab n an a
oil g BER; Vbbb Gt Gy BRdiid Sretoe o andgRR e, at
lea@n€ rs?fr‘iﬂ@tﬁ: s bil ﬁﬁ.‘\ﬂhgﬁ%ulﬁ%&%ﬁfenﬁ’équﬁﬂ% RN&S eHn about 0.03

I nven the vegetable oil present in an anpunt
percers and batnratels squal 9904 grvaisethan hbqucwa ipersentgnd at|lgast one

ace Fance wi t h anot her aspect of the present
an(ﬂV%W ion, the vegetable oil is present in a range

f r oM aRetdandeOVith SnAR ubpRO8H thb EeSeht Giventib Rl thevedg@lible ol is

WO 2005/ 026300 PCT/USZOO4/030030 In accordance with
selegiest fiem thesgreup comprisieg:suelener ailygaiela ¢h soybean pdgearapile

ras

peiyh o ey Mo Eos bEyr L RO i 3 BHEt o E AR, B oy oil

highside€ surdfowieh 6il diigls eleic danwleraﬁll, high oldiesoydgat @iblhéghodlkicicorn oil,

hlgg:p?e?lggéqnh{,n@ ; an glcfcrotqccr)rr]l (6)11 Ohlféh glgfé)sapﬂo%? lfl)h E?n%(){%lx%?rgse thereof.
In accordance w1th another aspect of the present invention, the vegetable oil is
present in an amount greater than about 10%, based on total weight.
In accordance with another aspect of the present invention, the vegetable oil is
present in an amount less than about 90%, based on total weight.

In accordance with another aspect of the present invention, the vegetable oil is

present in a range from about 10% to about 90%, based on total weight.



In accordance with anot her aspect of the present

i nvention, the base oil is an all- hydroprocessed
wa@yeshadsdc base oil. In accordance wi th anot hePCHEF®01/030030

of the present invention, the base oil is present in

an anount. greater than abou 10% based .on

Emccoridﬁg%?cm enathes amh()éthsmé?nté%‘ﬁmn St stavle oil i

preQé'n% %%‘I'an'g@‘ﬁ%m 480 309980 BE5HR 709 based Bh &t@NYeight an

anount | €ss than about 90% based on total weight. In

accbr atsorlenes with mhdﬂ@ﬁpeaSp@bﬁ pmrsertthlevqnﬁ@lsém vegetable oil is

pres T 5596 Nt “wap 2t B R ph oL aRR" (1o

aCCRI 4tR6fandd with aduthdi@Epeas PRBE pafserithigvenries ahd base 011 is an all-
i nvention, the base oil is present in a range from

hydspprgeessembaynghesipbate otbo, based on total weight. In
acchf %Qﬁﬁn%&ﬁ%%%& pel%gglet% gpefsef‘ﬁtrfﬁveﬂﬂgﬁ et bas]p roé)l r%]s present

i nven ase o ina rang
in @bamidurd Qfénteo tlahabibutd0%, bbsa:sl&xﬂl tonal tveight. wei ght In
accordance w th anot her asgﬁeé1 of the pr.ese

o Bl A B anger ety AT BRE AcREnt OF (e PERSFTI AR YeTIeR Rt bse off g aigsent

in £CIREURS léggthaﬁ%&ﬁ@o%ogﬁsﬁ:ﬁlo% to@Weighikt ures thereof. In
accordance W th anot her aspect of the pr esent

i nvBnadcordanteneitinmatiostiageast of the pmsetgem‘tentmn dhe basg@ilfis present
about .0.0 %

in 505+ Ao (00 B abe VAo peet S8t esent "

i nVﬁﬂidc@f@anéJWltl@ﬁlﬁdtﬁ’éﬂ Q%BH of the pRIs&fGMentibn,ahé Ba@Bilfis pRkent
about 0.25%to about 1.5% based on total weight. In

in aipoet Gamcdow 10vo &h@h%‘é?o%s%é@ opfotalieeightesent

Iag\éu’% $c68@;}n{ h@g ou(%tﬁ%.ag%l{ Bg the Js@&?ﬁen ibn.3d ﬁ%}g% ifi€ B%ent

in 86 Gancabout 40% angidue 60%shaed omfotﬁlhﬁmg’(tes ent
i nvention, the conposition further |nclude | east
one Tndesardanse Withangthar aspee! of hsRRsehT BERLIE- @ae@abomdam is

selgcgéq)frbﬁ'tﬂg rou Erlnﬁ ﬁ% a{pﬂﬁésbbﬂé?lrols %&mepf&%w e

tive tio rust ibitor, corrosion
in hhbzhdcord,anq:mwrth poithdr adpet eSthaptesentackantiperthe stgxodant is

nodi.fi er, ta d vat hi bi t.or

prediniia  Fnse Founepeb i 44 BreBue 3 @2 st b i st
anoirh@écoﬁﬁﬁ@@%t@ﬁndtﬁ& aB;S&? 8fthe ipRas@mtih@htioh, r’[Be altidx@ast is
one additive is a phosphorous am ne salt of the

present i b sangs fim @l@msﬂaé%@c;@b@@ﬁ/ Ye2pnad ostedovoehtl
( RQQ} éu:’cbrcf:> née Nﬁ%%ﬁer aS}))ect Ic;lc the present invention, the antioxidant is

present in a range from about 0.5% to about 1.0%, based on total weight.

In accordance with another aspect of the present invention, the composition
further includes at least one additive, the additive chosen from the group comprising:
anti-wear inhibitor, extreme pressure additive, friction modifier, rust inhibitor, corrosion
inhibitor, pour point depressant, tackifier, viscosity modifier, metal deactivator, foam
inhibitor, emulsifier, and demulsifier.

In accordance with another aspect of the present invention, the at least one

additive is a phosphorous amine salt of the formula:



wherein RO and R10 are independently aliphatic groups
containing fromabout | up to about 24 carbon atons,
weR2dsand0iR23 are i ndependently hydrogen or al i pOEUSZN04/030030
groups containing fromabout 1 up to about 18
al i phatic carbon atons, the sumof mand nis 3 and X
IS ox en or sulfur. In accordance with another aspect
ﬁgf pr.es% % invention, the phosphorous am ne salt
R0 uaesfx BERthi ns from about 8 up to 18 carbon
atorrs Rl iIs CH3 | R11-C I CH3 wherein Rl11 is an
al i group con ini ghfrom about 6 up_to about 12
whergy %%nére in haticgrenps cop@ming:irom abouty ypsto
@ 33
abely 29 @%r*‘g? o %ﬁmﬁé‘%ﬁ“%&s?@%ﬁéﬁﬁ%@%ﬁm
coritainiglg dam alhaud inuphie apud U P abiplmpicicarbog afdnms, theesufrodflmwahdig is 3
JS% t he dlf erent additives are separated by
and A s LHiESRYY Ul osphor ous ami ne salt having t he
for Iﬁ-’dc@ord@(né’e]wrl’h aldiRd hs Jﬁ:tPof't(lé( X322 RABm, thd PRBESHIS
R9 and R10 age independe &r;atl c groups
ampgelhinglusgs Rr 6pntains fromabgpt § vp tabbearbamatems, R ist ors,
R22 and R23 are independently hydrogen or aliphatic
gro contai ning fromabout 1 up to about 18
qél?tlc carbon atons, the sumof mand nis 3 and X
ygen or sul fur; phosphorous am ne salt having the
formmmsa: X 11 + (RQO),,, P- (XNRLOR22R23) " H wherein
RO and R10 are independently aliphatic groups
whersintRij' i #rgalinhatis aiovp rortainnetfoom abaitd up4o ebosdA cattommioms,

2 i) [ | penden drogen or aliphatic
R g’?‘é&%sge%%ﬁ%oge‘?n ng dfr om & %5({1%)%&%@1{ o about 18
al i mlmtd)rdaﬁ?c&rvhﬂﬂarﬁit}wifﬁs ebhef thelPresdnt Mv@AGor) theSat 3eadt MR
2005/ 026300 PCT/ US2004/ 030030
additive 1s chosen from the group comprising (in the following list, the different additives

are separated by semicolons): phosphorous amine salt having the formula:

X
N+
(R90)n—P—(XNRI°RZR2),
H

wherein R’ and R'? are independently aliphatic groups containing from about 1 up to
about 24 carbon atoms, R* and R* are independently hydrogen or aliphatic groups
containing from about 1 up to about 18 aliphatic carbon atoms, the sum of m and n is 3

and X is oxygen or sulfur; phosphorous amine salt having the formula:

X
N+
(R90)q—P —(XNRIRZR),
H

wherein R”and R'® are independently aliphatic groups containing from about 1 up to
about 24 carbon atoms, R** and R* are independently hydrogen or aliphatic groups

containing from about 1 up to about 18 aliphatic carbon atoms, the sum of m and n is 3



and X is oxygen or sulfur, wherein RO contains from

about 8 up to 18 carbon atons, R1I0 is CE6 | R11l-C
wW@kds/0nd3e0r ei n R11 i s an aliphatic group contai PETgSINNO080030

about 6 up to about 12 carbon atons, R22 and R23 are

9 I S 10

anﬂ% &%%gn ﬁg%/ﬁlﬁlrzwh‘% o?cr?u S>§IL-SJ|I§ %%ﬁf%gﬁko Rgl\/?l\%ﬂg ragxl%'ls R
is R19 R20, and R21 are |ndependent hydrogen an

ali phatic or al koxy group containing froml up to

about 12 e@rbon atons, or an aryl or aryl oxy group

mhereln t he aryl group is phenyl or naphthyl and the

aryl o®) 'gfvup i s phenoxy or naphthoxy and X is oxygen

or sul furggN-acyl derivative of sarcosine having the

fmmﬂalﬁoo | CH3NCH2COCH wherein R8 is an
whereindh'atis an iphatc gonp abmﬁlglglgf fe@mabowt[® dpdto ab@mtt12f?cﬁrbon atoms,

car ons. one enbodipent, R8 contains from®6
RGO R TBOES R Savia | A Ss Sehesoa PRERomRGMmBbg having
thekgngﬁabon atons. An exanple of an additive of N-acyl

derivative of sarcosine is N

nmet hyl - N- (1- oxo- 9- oct adecenyl ) glycine wherein R8 is a

hept &¥ecenyl group; imdazoline; triazole;

substlt ted triazole; tolu-triazole; alkylated

poly é} pol yal kyl nethacryl ate; ethyl ene vinyl

acet gh polylsobutylenes pol ynmet hacryl ates; ol efin

copol ynmer; ester of styrene mal eic anyhdride
Wh&BRAY IV, arlaye &

hydro ‘enat ed ragggﬁ§%g%¢%§g%§g§gﬂhﬁﬁ@gpgggghMHﬁygnmp
con;imm}ls Kprrehep td abpwit 13 carbematoms porpinenty les tagrlox yagrdup ederein the

ki f d th anot h t
ory A0S o B Sroenby RS S ATART e PR pr BTy Bnd X s
oxyige® bt abRiNQcH Lt RRTWhrcddndNavigy bk fyp it . the

corrosion inhibitor is fromabout 0.01%to about 4%

by tot? ight, the netal deactivator is from about

0. 05% t'oj about 10 WO 2005/ 026300 PCT/ US2004/ 030030
CH3NCH;COOH

wherein R® is an aliphatic group containing from 1 up to about 24 carbon atoms. In one
embodiment, R® contains from 6 to 24 carbon atoms, and in one embodiment from 12 to
18 carbon atoms. An example of an additive of N-acyl derivative of sarcosine is N-
methyl-N-(1-0x0-9-octadecenyl) glycine wherein R? is a heptadecenyl group;
imidazoline; triazole; substituted triazole; tolu-triazole; alkylated polystyrene; polyalkyl
methacrylate; ethylene vinyl acetate; polyisobutylenes; polymethacrylates; olefin
copolymer; ester of styrene maleic anyhdride copolymer; hydrogenated styrene-diene
copolymer; hydrogenated radial polyisoprene; alkylated polystyrene; fumed silica;
complex ester; and food grade tackifier.

In accordance with another aspect of the present invention, the anti-wear inhibitor
is from about 0.1% to about 4% by total weight, the corrosion inhibitor is from about

0.01% to about 4% by total weight, the metal deactivator is from about 0.05% to about

10



0.3% by total weight, the pour point depressant is
fromabout 0.2%to about 4% by total weight, and the
woe@sosisty nodi fier is fromabout 0.5%to aboupCB032004030030
total weight. In accordance with anot her aspect of the
resen in ention, the corrosion inhibitor is frqg
0 3Gfaidoeb s s Bisee oy ERS rotettgH: O 2ote ew A by ot
welgﬁlaﬁﬁd %@Wcoélﬁf rﬁlf)&lﬁhlalj@ Pdm akduPb X9 Q) MMO% b?%t@]ywelght
otal weight, "and the viscosity nodifier is from about
1% Inaccatiance vAdvaroher aspet afshgpresent mvander, d@momonhnhlbltor

s 5agebtgt P OSREG U HRByRS Tk, BT Re ARy BHEFbL
0.05%238 aBhiR 01294 B tothiNwEls O AKtEIRE elsw)sﬁﬂy s bk ﬁ@ﬁpzﬂﬁ)ht D% to
the present invention, the conposition has an
abO@kZQ%th’éWab‘fYallgbbt eristic in a range fromabout 60 to
acg(g)rrg%@eeﬁ#ﬂh?%n\%ﬂe? %)%gpéfdtﬁl@g é§4t tnn/eﬂp&{ I?l?é'syﬁﬁlgﬁgbase oil

has@h&fo@&t}efnldsi equal ® d)rrgreatdfrah@EalfouotﬁQibout 200 to about

400 m nutes. In accordance%el\%th anot her aspect of the
pr ebgseondarcenyithhanother asnessef the present pveptionsthe eqmapagjtion has
AARA 5&%&9&] AR LR bS M 10 BHALEBD nfin@ed. e base
pol yal phaol efin,” unrefined oil, refined oil,
r e hﬁa‘ccmdaln@l with amﬂhqnaxpem efighe hreses inventiom deoexidaton

wi t h. anot.her a rese |nv ntion, a nethod
chagaetarisie figna rap (?’B gﬁ?utgéﬁﬁg 6@10 ?Fd es the steps

of R R¥bALNG With ARAKr aSet Uﬁﬁ@b@@érﬁ 11Weht1§1€|tﬁ@ba%€ oilfig @&teast

the group conprising: natural vegetable oil, nt hetic
onw@g@toam o the g@@n @pm@aﬁmg« sypibaii¢ pwer bpagyeil, ap@ﬂ)@ Rhaplefin,

Q t t one synthetic

umﬁﬁgecmd re%ﬁé 011 e re (? g&r%g %Ell? & ﬂé%ggﬁs to or less

t ham @berdande. x@f&l ﬁlﬁﬁlﬁ‘f&mspeaﬂdf thapresait ésvearjodla methed of making a

greater than about 90 percent, pr OVI ding at | east one
lubgigant sempasition mekdes @ﬁa@ﬁ@oﬁ Rguidieat leagednpagattablF oilsrlected

t

frolfe PSR oBhpris AR 1R Mecta BT, SRR PGBl achlrically
moidified vegaable aill adrmicants themnf) psividiog ai lngdt odesynshieticdast oil

Qne vegetabl e oi | sel on1t
haxdigp POECOBien cavakiBIos %S S ieh! B S il o or
greR@AMH4h aBbilt 90RREEO 'plrovuﬁﬁé IuQF:asl'@ Sﬁ@arﬁio'mdaﬁp bh@ Blen@i'ng together
lesquerella oil, érambe oil, safflower oil, hi gh ol eic

theswepéthidoweil, the |basem1l;|and>tl@|a¢:le@ambantmldamh| gh ol ei c

soybean oj

0|Iy &‘%Iag‘? Wlélg%cﬁl%r?s%qc Opthﬁ P geﬁenql n?lg afCngr\?%BPOI l,
corﬂﬁé’slﬁﬂrﬁhéﬂh@& dt ek esie. veplrablieon sélbete@frohﬁtihs lgraup&omprising:

vegetable oil is present in a range from about 40%¢to

surfloenet odomRolatoil, eaybeareid cgmlh@@@rbﬂ BHlsRalmi il RasiarRgamoil, cotton
oil Slgéc@léfe 15 %ﬁt c?r%b? ai agafﬁ 11I ﬁ%ﬁ oiebéa n"ﬁ%%f 01(1) hqgn oleic cgnola
, ura out 9

Per es’ 'eq to 0 rea er than’
oil pieigie BRic, so@Bedanaan h&h@ﬂelt yoml?milehlgh@llmd: péanuooil, gﬂgadilellc cotton oil,
hlgtbh@?-qr}g%gﬁg;{yn%é @ggﬁrﬁnﬂtilreg tltlel}go v]\'/hg;gnzt 9 gt/ lggs? ggg vegetable oil is
present in a range from about 40% to about 60%, at least one synthetic base oil having a
sulfur content equal to or less than about 0.03 percent, saturates equal to or greater than

about 90 percent, and a viscosity index equal to or greater than about 120, wherein the
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base oil is present in a range from about 40% to about

60% at |east one antioxidant selected fromthe group
w@oosneaimg am nes, phenols, and m xt ures thereof/S2004/030030

wherein the antioxidant is present in a range from
bagdasiliis plesefbih @ rak@Utordt ab8ht 489¢Fkoabohta8t, 20 REst iahii¥8dant

the additive chosen fromthe group conprising:
selgefed figapthe rVPIPMPFiSing RMivgsephpnelssandemixautes thexeof, wherein the

ar ie n cornrQsi o ..
anfi e Rl ol g 5l b0 G330 oG 07, 4 at east one additive,
the/adRIgiD&I chysemdEih ilergroupet dhprike@c bhti-alear inhftRRMelx BB iptedure

mul sifier, and denulsifier, wherein the corrosion
addifiye.drieténn Pedizeh Gt cnhittart orEasiontnbitery Peustraint Weprgssant,
tack{tfer 'Kﬁ&&kigﬂ&%ﬁqu}’,%é{m deﬁctmf’df,tf Om 3Rk @Rﬁfﬁf & 0(4) by

total weight, the pour point epressant 1's about 0. 2%
demols#iEovhetinbiye ¢atoaionviehighor, is abelit 0S5 % iosaboai 2% by total weight,

nodi fier .i s about %10 abou % by total weight. In
the R3] R £ ROk L 0P80 XGOS e i he pott poin
depro¥ant ik @Bout @, 298 EAduE 8% Biﬁ&ia@%ei%ﬁg Bh@tHa i o&ty IB@er is about
one lubricant, the at |east one 1 ubricant includes at
1% wabpuiolido be tpsalaidight. 0i | sel ected from the group
co Lsipg: natural,veget ab oil, synthetic vegetaple.
o 1T boRne LRI RSP B o respmidtBiniSh e iRt aice
cotithi@iradft least onled@isricant) éhesit dabEdredubiamat Dluded @ éRBorR vegetable
.sul fur content equal to or |less than 0.03 percent, _
oil sglected frem the grqupcomprisigecnateral vagatahlegnl, puthasistvegetabie @il
- R 0 ng. at .
e AR 4E AN, 0 A5, BERL RS MO 1400 B o
having e eslifirycontedesqugl wair dess tizar). 02k rednd spagi@Sequal to or greater
biodegradability test nethod ASTM D- 5864 évaI ). O her
thaa§§é°€ cent, giyd @ ¥istosity dndexcqual tg op eeeaiphan &S, and af Jrast one
. o ; :
R e e AL o PP IOET ek 120 Sh sl
biodegredahlity ¢est metHodAS B Irg 86/ @ vehbodi ment s. DETAI LED
DESCRI PTI OF..THE | NVENTI The co sitions of the
or GBIt RO ST GO <80 AEVITEAST OBIRE PSR ABIEOB Hould be
appR@dre €3 Gt driiati lyh&il G PheC@REm The bl o Rt cdlil M 964 RRbE
..oil, synthetic vegetable oil, genetically nodified
illugsefinethe embpdimenisd ni xtures thereof. In one enbodi ment

embydin . In one
DEZA D DESCEHAAON DI TION, occed, sunfl over

cot Thaisanpbsitions gbtheairésant iﬂaérmon@aﬁl?aﬁﬁe at MBIV Yeaible oil

and soybean. Suitable vegetable oils are further
Sel%‘&:ﬁ?‘ﬂé‘é? FTRURCHUNPIRARE: ralgyegefablg gy, sypthetip megntaide ail.ed

i | i . e
ccBSE 8L LSBTy R 1AOORASHe SIESHLIE O i
inventin, theeregetabid ol giehuk eaffloeenehaola peam®y ddry, rapsasts surtffower,
vai lapility. |In one enbodjnepnt of fhe present i

cot olq@eeelqtaféaqﬂere%fﬁepeﬁ@g%qs%i rgeggow fogmya sybegn, Swable vegetable oils

areGOAIRS YedckiBBd iU, PANSR. 534,44 BREAM rpdratedReAI B P

PCT/ US2004/ 030030 > LPIPOTATEETe Y PABRAR. 1n
another embodiment of the present invention, the vegetable oils are high oleic sunflower
and high oleic canola, primarily because of availability. In one embodiment of the

present invention, the vegetable oil is present in the composition in a range of from about
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10 percent to about 90 percent, in another enbodi nent

the vegetable oil is fromabout 30 percent to about
wQ@ opeeasent , and i n anot her enbodi ment, the veper/abioed/030030
oil is fromabout 40 percent to about 60 percent. A

10 eg%?ltet ?tp%ll%u? Q@gﬂ%%ntgﬁl bkr érﬁ@&in%gnt i (/&é%%ib o°ﬁ 1slﬂom about 30

at'ed present invention,
perckas to aimluem) pertémaf aridhie anothsr enboddhuerit] tha ve getabdv(oldzl aStﬁrcam about

and cold te erature stab The conpo f
10 Bite i Ahavy R praFte e Bals cahionlGEreOs 3py afbugh sthl
r%{?ﬁlﬁﬂgg QeSS %%th%énﬁo@ as ?esé’ﬂésnﬁgl%%‘ fhat tHede is a reduction in
roproce sed synthetic base oils are avail able
oxuMUdmnadwnuUsmpyaﬁHQﬂmbhse 0|I producers |ike Chevron
and..can be pro f erent VJSC es but
o eTRE s op it SRyt G PasRed ool T o
hydwﬁroc@kéd neheap b@s%QﬁlS(@EbL?EIH? AilthyidsoppéRseatsynthetidase oils are
onposition in a range fromabout 10 percent to

avadbbigtm 96 ipdusty fitom 'afﬁa ojlprefusers ke Gihgwion and ceinbapwducedgn
ditRfdy ‘%e{%osﬁty Q%r%%u {ﬂ%%l?glté rzcxg,n%gd'ggbea l{k@ (50,@ L9 C. The

all-AydBopispesstd basbasids pneisem arnthe cbmgodabdein 4 llaagie 80frgrambeutt] 0
is less desirable int a reduction in

hat re s
Perpgnd e ehoa dB Peicen): anfHa o ﬁw%g&meah oM ghout §¢ BERft o about 70
perl:«%][‘lo ergﬁi'lf? BnGRERINR R n&H:, r&ASboRMS RALhOKI888i60 ﬂe?cen@ N& Group

ment of the present invention, the antioxidants
111 base loilcentent gteatandhhm B0 ptreemtlis leshditsiroblaén thahthiersxis daerustion in
b.a%¥6%§l%sed Anti oxi dants are described in nore detai
10 ""patents incorporated herein by reference. The

ant rRxtdapssition dTRSHBlent MvEMEOCRMIREES 4tQ8hst the AtioRAIIGR. In
of from about .01 percent to about 5.0 Fercent and in

onmbceimomu of e prefenbimveniinay theanexigents istude gmansoand/or phenol,
butp 0 lPeg @H{10>{1§ang%%1u¥ A %f:l?ig réé?ngfé%%qh ! ﬁlefsér%gdqg ?%Lre Qetgll in U.S.

rican

pat@n%tb dﬁbtpb?até&ﬂér&@tt@rre&teme U$heng1t{é9$w1nt i9p2eddiat ih meacomqmgmon in
of from about 60 to about 600 m nutes, and in

a raB O RREYADORT GinperssRile abews o PRIEERS 08 in Gl smbgsment, from
t
R T o O
persé@it\to algout Udipenenoi Tise lhbmcamgham OBMn&hmpcismstlcommg ASTM
ase stock dd t f
o358 5485 110, 800, 4 YEShod 8o B 085 kB . o
abdui 906 ﬁhﬁﬁ&set@ Db @B i n(Heh eThl@@e%?m@[Hoa ulsés diil‘iﬁdygégpreﬁsl&?ed

I nventive |ubricant may contain other oils conprising
bor@h)o svyahudn@thne oxidagomstabifieolgiew, andan servise Itlyrblrpmlglhéfﬂna the
r e-re an
st serpest Ryt r ook 254 difiSin SRSt BT ol iga §Rgoper
cathlyEttdodrat 46T drieortinglh the s@&t&ats&ndmﬂcor porated herein
by reference. The base oils can be present in the

OthesBassOilson in a 13 WD 2005/ 026300 PCT/ US2004/ 030030
If desired, the inventive lubricant may contain other oils comprising (1) synthetic

ester base oil, (2) a polyalphaolefin, or (3) unrefined, refined, or re-refined oils, and
mixtures of (1), (2), and (3). These base oils are further described in U.S. patents

incorporated herein by reference. The base oils can be present in the composition in a
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range of from about 10 percent to about 80 percent,

and in one enbodi nent, fromabout 30 percent to about
wQ opeeasent , and i n anot her enbodi ment, from abOTUS2004/030030

percent to about 60 percent. If desired, the
rang TR N s HB SO T et AT o embodmgnt, from abou
30 prau&mt toabioos 7 pertenit anidtio asgthgrembodonent, fdeprbes drﬁtpsrcent to

k| fi ers viscosity inprovers, netal deactivators,

abo Dhressure (EP) additives, friction nodifiers,

f quigmu bink %V%nn@é%bﬁbefn't fla§ coRirdpRY ifgrediBhtS/ad GRiNEy

ingredients and additives are further described in
mcludmg adewear| mlmhltdzts,Susmﬂm inmbigrp @oat peintdepedspaniyy tackifiers,

ref erence. this
viscoRieY R Vs pep e TS celtping plespte LR AR AHEon g
modifik&t fodfh 1m5tf)fseémﬂ_l§1ﬂ%fseMﬁdlﬁmlﬂﬁﬁérso Dthétengrediehts and additives
surface, the pr esent invention utilizes an anti-wear
are fyrtienessribeRinguere el i bES feteats igoraergtediherein iy rafergpasr
inhibitors, EP additives, and fiction nodifiers are
av al hessiditives n thisdnension ifdleier a var i ety of vendors and

manufacturers. Some of these additives can perform
Theonii-weaminhibitor, Zxkrena dressyre dydditine andiHrictiesMadifigre

present th 0 ;

B
inhibitb@EP @ddiéine amerirccism afodifiehi Bintiivogar ilrﬂnlptwg ;EPoadduBJea,m'nﬂe

salt of the fo la; X 11 + (RO m >3NR10
fictignypechiers aron apiebleel (G shel e a Aty |0§ vefido Hﬁ\ﬁz amidcturers.
S B SPBLELAS AT A byl AP R 500R
present ivertition thatds fieod gradet i fogd Eradenpeddactt thds cap prayideaot wear,

18 al iphatic carbon a the sum of mand i.s 3
EP.giisd TR igmagd Goghs I nRLtion 1} PEFRPRYS ATFAREl ofghe formula:
cont ai ns from about 8 up to 18 carbon atons, R10 is

wher n R11 is an aliphatic group containing from
!ﬁgout 11tD l%gout 12 carbon atons, R22 and R23 are
( RS )"nlslandX|soxygen An exanpl e
of one su 14 WO 2005/ 026300 PCT/ US2004/ 030030

whEERIE AR R T e virpraanLy piRH GRS bt g e e ey o
abollf 241€arBéY AtoMe AR 2 BRd RAMIrBiddepéidehty hmog@mrfan@haﬁcsgmups

phosphor ous conpound of the fornula:
containing from about 1 up to about 18 allphatlc carbon atoms, the sum of mand nis 3

and X is oxygen or sulfur. In one embodiment, R’ contains from about 8 up to 18 carbon

1
atoms, R 0

CHs
Ru_(lj_
CH,
wherein R'! is an aliphatic group containing from about 6 up to about 12 carbon atoms,

R* and R? are hydrogen, m is 2, nis 1 and X is oxygen. An example of one such
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wherein R19, R20, and R21 are independent hydrogen, an

al i phatic or alkoxy group containing from1l up to
w@bosn26k@ car bon atons, or an aryl or aryl oxy BCDUS§2004/030030

wherein the aryl group is phenyl or napht hyl and the

T S L S AT L L AT
Geigy. tri phenyl phosphot hi onat e (TPPT) which is

conmer hg y avail able from C ba- Cei under the
tr aéé‘o e@BE(Wﬂ)ar/EBPIﬁnblméfﬂah@n mﬂéeﬁer isriopphosgus,

J%%udyy?ﬂ&“bﬁhh@n modi fiers are typically about 0.1 to

about 4 wei ght percent of the lubricant conposition
and may be used separately or in conbination. The
Corrosion Inhibitor To pre®ent corrosion of the netal
surfaces, the present invenNion utilizes a corrosion
i nhibitor. Corrosion inhi®’g8 X are available off the
shel f froma variety of yghdors and manufacturers.
Any corrosion inhibitor may be utilized in the present

i N 21 Ltar
W ot 1 S b o1 S Ao T 4 ALP AR abiaR B
corttduelnglfwm il alamcb abortpd sartbbo atorﬂsnomearglrrtrmﬂylm troup Reherein the
i sed of, a, corrosio

ars B Pyt o LS BT Eent iRy ppanhoxy and X i
oxygrél’i o lsﬁlﬁfr @Hld:xh 1BHoAE sE@ASHO MRS condfbuR i t?ii%geny@ rade

and conply with FDA regul ations. One additive is’'the
phagphethiongte I(TBBT) whichfis cemmersidllyavailidile fromaSibet€eigy under the

tra%éﬁ%é%‘%%ﬁ%%t %moggi §5a\r<DaI2iogﬁggi253(g)?oup

conThd aitigedriahibikord PEP,ind FaetiondAodiflER AR @pRABY abdut 0NG0

embodi nent, R8 contains from6 to 24 carbon atons and
abqui 4 ayeight ercenfind dherhticant pmposstiontand TeayCher dsed senapdy oain
coriifiie of an additive of N-acyl derivative of

sarcosine i s N nethyl - N (1-oxo-9-octadecenyl) gl ycine

vvheThﬂ GofRSsiosInhitiept adecenyl group. This derivative

vallabefrom? Gg %/undr t he trade nane

Sar BBYVERYCOBOSIAR 8t Hermelplditipcrs: the PratemiAB¥anfipR Udlizes e

corfRfomuhiibitd¥. dRERRdn inhibitors are available off the shelf from a variety of

vendors and manufacturers. Any corrosion inhibitor may be utilized in the present

invention that is food grade.

The corrosion inhibitor is typically about 0.01 to about 4 weight percent of the
lubricant composition.

In one embodiment, the corrosion inhibitor is comprised of a corrosion additive
and a metal deactivator. The corrosion inhibitor and the metal deactivator can be food
grade and comply with FDA regulations. One additive is the N-acyl derivative of
sarcosine, which has the formula:

REC=0

I
CH3;NCH,COOH
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wherein R17 is an aliphatic group containing froml up
to about 24 carbon atons and R 8 1is an al kyl ene
w@e@ap2aont ai ning froml up to about 24 car bonPEr/OREIN4/030030
In one enbodi ment, R17 is an al kenyl group containing
8
wherbRRHEab Rk 2ol b 1PIOHBA D4 Xaln Rk, In one
embotaentRhtontRASrbm Gio 2t daytoaratonys adpin an(é\uheleemhmlimemf from 12

to %{WM@%Q g ohgr? 2 (R}e‘@_@'rﬁ;gﬁl degygfiveof sarcosine is N-
me&lgm‘?(mx%' 4. %a@#&kﬁﬁ?g cink QRefdiPR? (3] KBptAdR ?1 Liagp! Tade

y, the corrosion addifive is
dera/iaov& is @vﬁi]ableofr@th(ﬂlba-ﬁevyl wkder the tradamanad Sarkesyl®ubr i cant

tio If. th ditiye ds the N-acyl derivative
B?tg dﬂglvet‘ﬁ’élﬂga%@n?)ﬁt\ﬁ éC Frment, it is about
O. 1 to about 1 weight percent of the | ubri cant
conposition. If the additiWe s imidazoline, then, in

one enbodi ment, it is abouty O.j to about 2 weight

percent of the lubrica cqnmposj tion. The | ubricant
can include nore than one cQyr sion additive. For
exanpl e, the lubricant can ijnclude both the N-acyl
derivative of sarcosine angéom dazoline. The Mt al
Deacti vator One netal deactivator is triazole or

wherghsR | s rediphatiagolip corftainirgpfanmll eyp to abgut 24 chgbpolagwnoyand R'®
tolu-triazole may b lize resent

is an glkylgne grou %PW HR toy: 0})\&)’-‘&% WB@&OIH one embodiment,
R”P?Fﬂ HReBAq ?"&\?%ﬁ%uﬁﬂ?ﬁghlm ltSr&ﬁrHoh'aﬂﬁl‘H Sniohe embodlment R'

u-tria commercially by Cb G;lgy under
corttdies fromdeto 4ncanten| angasrmct un)anemer ethbatimest, R fio ou ey betde group.
triazo ca activator is about
An(ﬁ"xﬁgplleé’?%% Chd{ngd%/@}l%ﬁasr{g? @Oéﬂlt‘l?of the |ubricant
conposition. |If the nmetal activatgr is Irgamet 39,
then it is about 0.05 to about . i ght percent of

the |ubricant cagoRyicH=ecH(CAb), bgligh fhe anti-wear
i nhi bitor and the corrosion 1 nhibit have been

descri bed separately, they can I i1ncluded in a
singl e chenical additive. For exanple, both the
anti-wear inhi bitor and the corrosi@hCHOH bitor are

| uded d di.t Lub |
o TR gt 2RO a2
I'n ‘P?ﬁcﬁ@b i J¥BBLion ab®AvE ZAL6H00.PLBCBOUSH ABRME plednt bPthe

about” 2 vei ght percent of the lubricant conposition
lubginaht compositiat. Hié thesrddsdliene the N-atyd derivativg ofedrgdring drepemtone

emgcf)dntnggt %ttfsb 560%?8t1 to égoutrl elg’ﬁ% rTpcent of the lubricant composition. If the
additive is imidazoline, then, in one embodiment, it is about 0.05 to about 2 weight
percent of the lubricant composition. The lubricant can include more than one corrosion
additive. For example, the lubricant can include both the N-acyl derivative of sarcosine
and imidazoline.

The Metal Deactivator

One metal deactivator is triazole or substituted triazole. For example, toly-

triazole or tolu-triazole may be utilized in the present invention. However, in one
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where both the anti-wear inhibitor and the corrosion
inhibitor are included in the non- food grade additive

WO 2008iobaedei gy 3050A. I n one enbodi nent, C ba-2&1/g§2004/030030
3050A is about 0.4 to about 1.75 weight percent of

endbB8in b the ¢80l CRADIASHAZ AN AU BommBreRIQTHYEiba- r{@P the trade
about 0.95 wei ght percent of the lubricant. Th

namg ligampd B sshiph i%@pégtasiearimtmr al stiffening at I ow

te ratur f | e o et abl e

o 1 RS ese! faRh Eass Bbadios BaRp Sy welehER Eomt St the
lubtahtQ@eipdsition t tf&héhiefaﬂ @éﬂvﬁﬂ)r 1@frgaﬁ@&@9 Ben mié @&ﬁl@ @ O@tto dbout

reduced tenperature. To maintain the * "pour’ “flow'

0.2oweight peaqsat effhe Idiricanticompgsiten t enper at ur es |t

bec I e

25 PSP BESAAS ol Ry, BB MRIEH iy IR BB desrioe
se;faratdy&ha;a\caxebe)nnolfudacermcboﬁﬁgla pkmioEdiet UFer es(amﬁ!dle( beithe

oi nt. gﬁres nt may .be utilized in the present

anti-p(eaRhinhEior el the qarresion winthine arerptudesin thenonpiead gpade additive

LuBRRII@S86H mcﬁrﬂs alahmh@tf&% PR Yo, OHeOérxaéd%km
net hacr ai e. ferent reactio routes ar

Lubnzal® SdﬂéE i§ atbqut @éao lah(tht2hfeelglhtlp;tcath° thqomlbynsary icem@ssition and,

The first .rou | ves. reactin Ither a
in ity efBoRRh Sap e Wrieh PeEicpl dBe I rieaftipter exampte
wh@}é‘bdtliiﬂﬁ Anfiiwdal ihibitth @ndtteoabasn iﬂhYtglﬁﬁ‘ @rd 1ﬁcth&f‘1n the non-
pol ynerized to form an al kyl ated pol ystyrene. In the
fO%iés@ﬁf-‘opdﬁlamees Sibarasigy PSQsbl ﬁuw.em@dmnﬁ dFiha- Gelgy 3050A is
o OGN 75 PSR 0% | el SpRETTpa R T hothE®
empodiyat, yb@nems Weightd pekdenest taé ludeicymr opyl enes and
pol al so known as 17 WO 2005/ 026300
PCTAYS eéA!---[--'~ tyal kyl enes. The pol ystyrene is
t he I t
al g o 4 BAE M ARALR 180 HBRRHLRESE QbR TIS, Bperigly
vegetabladibsgitiod h@hkyd)raiuashtqnaﬁmstgnt@m eThis 1§<ﬁ1allog|6h§)f5|\ﬂh& SOffening
vai | abl e from Ferro, Corporati Petrol eum o
of B OF DiolesSosihn Fard EBIRTaAYEn L& maimiainti cRovF ek ‘e of a
veé&@a%?gml 8RR Yerhperhtufs, tlhﬁ&()me‘?h@c%ss%ﬁ Foaﬁd% Bk pbRE 1N
the present invention are prepared
dqg@ﬁ@ﬁerlzatlon of C1 - C30 nethacrylates Preparat|on

f t
oo bR R s T g PRk I rSin R G Srdsmgnd
magifaciafers. NYAY POt pdid dBSressaicth &Y behtiexy 119ﬂ1‘éliblP§sthGéhtlon In
provi de additional properties to the
onggpbRiimgtaheieven dhe BRITPAPN dorsessantgpan glﬁml@spd pvioestyrene ora

hacryl ates, in one enbodi nent, have a
pdﬁ&k%@#&é%g a%% nmol ecul ar wei ght of from about 10, 000

t o Abvoulifferent reaction routes are envisioned in preparing the alkylated

polystyrenes. The first route involves reacting either an alkyl chloride or an alkene with
styrene to form an alkylated styrene. The alkylated styrene is then polymerized to form
an alkylated polystyrene. In the second route styrene is polymerized to form polystyrene,
and propylene, or butylenes, or mixtures thereof are polymerized to form polypropylene,

polybutylenes, or mixtures of polypropylenes and polybutylenes, also known as
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250, 000 and in one enbodi nent, 20,000 to 200, 000. The
pol yal kyl nethacryl ates nay be prepared by

waeeovmsensdonal et hods of free-radical or ani onPCT/US2004/030030
polynerization. One pour point depressant in the

cl s of _po | kyl nethac ates. ig 10-310 ava bl
polyalE¥lncRo AR RO essine Beiea Ak Ko e Prhalisises subfin the
ﬂkﬂ@@ﬂ%gg@ﬁﬁmk§ typically about 0.2 to about 4 weight
percent Of the |ubricant conmposition. Viscosit "
ModDhé¢ pour point dkprassentan thetdassiof akkylagsk padysayrene ISﬂ%él-Flo 150,
furt.her ude d
zwaﬂ%@ﬁg céﬁg%¥9?ﬂ h??sé%ﬁ?kunlA 1v%%§6¢) Q?LEES%%S

Hatont Snfiaha 46307t ed to, et hyI ene Vi nyl acet ate,
pol |sobut%;enes pol ybut enes, pal ynet hacryl at es,
ol ethepaly yﬂ%h%?rylé@% apablsrior ygeyip &W@)rﬁ@mbwer&rm?a? piggared
n
R el S
funhexi mslbgle theaise bﬂamyllcsmbn@a@fs hednphgo gexsicmtsiningafndctfomalj

aofl o b SR B B B b pbls o o
polydlféﬁ(?ﬁétﬁ%rﬂ?@b EdbcBras ntnbfo‘%@ BRpers#RY! The balGkikhi Bbthacrylates, in
provi des adhesi veness and i nproveS the viscosity and

onevinstpdsent, havdexiuotbet ineraggimoleanar. weigre frappitionad 0, a%to about

25040 PREEER P i PHDO B AoiTRd. RSl B8 hay be

prefpa2ed B t&VeafichalBrRthodb Bf frbd- Ead&ﬁb&ddrﬂ@ﬁ& pollARri¥atR@0 Vreypour
nmodi fier, thickener/tackifier is about 1 to about 20

pmmede@rﬂssq@é ictbp elags oftpodyallgs meghaseylateHsidvt 0 avapble from
qﬁ%g [ hi ckener/tackifier can be from
Roégo%t .éDgggéﬁbu? é% wei ght percent. An exanple of a
f ooThgpad ol tepresshnttihaipicalin abeut 0w aboutthivsightpeecent ofithe

i.s 18 WD 2005/ 026300 PCT/ US2004/ 030030 Functi ona
lubgyeang gompositidnyr al  r ubber vi scosity nodifier/tackifier,

Vis \éﬁ %:Mb&lﬁéﬁ’,%ic%@h&aﬁ&‘?ﬂ&kf&mt' onal Products, Inc.,
onl a 0 an ndopol H 1500, a polybutene

vi sOpsortajly, o dibiricemt shayofurtRs lhbindhamarkhmmﬁnqm the group

Napervi.lle, Ill.inois Anoth r examl e.i cappl ex .
comigtare Bt iy 0 e, B Pt Spisiiny
acethS PBRjidobutfRaies, ipBlybuRAky, p@l@hﬂ:&hacﬁ@@é@%ﬁ:ﬂﬁ%op@?ﬁﬁers esters of

friction modifier from [nolex Chém cal Co.

styeh¢ matbad whdrldﬂmpoilmers dydraggnated s:té@eﬁdtf@é cpwlymers

hyc}%‘%sngp dr Vjogpr I szqn reanreeal}ilglg{e# rpglr?}gt I o%r?efd] S, comr?lex esters,

andfobé grade @e[ckfﬂelrs likeOredturdr ﬂubber@blu,blllzed Iircfdoatgrzmi@ odls] s,
drip oils, spindle oils, npressor oils, grease base

of | She eiiiostiorood arpYisers 3 madiipfe drckendmandior tagHiber
pro@ﬁi@é le%'s,llvénelsg b Hnoﬁ}b+e§ th@ﬁg&{sﬁ# ald 5@958?[6 %de of rﬁf#l@ﬂ)rlcant

ectric nsul atin
Sothel bpplmaﬁkbns anid gavirdomaeknital cblhrhtlmmaantequm@/amaddmortahtacb)esurface
ﬁlmnﬁl%?prlﬂ)%éc?sgeq%ipsnile%lfrgm corrosion and wear. In this embodiment, the viscosity
modifier, thickener/tackifier is about 1 to about 20 weight percent of the lubricant.
However, the viscosity modifier, thickener/tackifier can be from about 0.5 to about 30

weight percent. An example of a food grade material that can be used in this invention is
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bl end procedure wherein the conponents are m xed

t oget her using nechanical agitation. Prior to the
whb@sdre3go pr ocess, the conponents nmay be heat eBCT/US2004/030030

enhance the bl ending and/or mxing process. Test

FulvBidmany-s8aea hatuta0 Yuber ViSsdsitFBIdanthe/ (R  fer ! U\%Ei@h §Qavailable from
characterize the |ubricant conpositions of the present

Fupetionat Pr@ﬂuctsdmrumwd@ﬁiamlrmndﬂndml BR1340dn aulybuteﬁ¢ viiscbsity

el 5% 45 R GHET PRGN o558 At e g cp e

esteraG 5@3@’Mhdi)iM?&Qmu&ﬂ’undﬂ&ﬁhlﬁﬁﬂ’&dc@-@@EﬁBaﬁﬁd@eﬁ Bur point
Oxi dati onASTM D- 22728550 to 600 Low tenEer ature
deprgpsanband fricaarmadifgs dvom Ingiry ClrengsalSe. Bhilatsinhia, &'80C

D 03 S CERBRG POER PRGN o R R oions
indlurbing hydragiovalspedSTiidsidnTi8s @nkivie BilQdegrdl] advk dril yASTM
D-.58641165% Fl a d Fire Points by C evel and Qpen
le@&}ﬁ“ﬁé’e%lf Sﬂp OihjsBIn 3@&1 SrRATPRSESBRYLS Brsass g olls, corrosion
inHiBt oM NRthi @hsr of1B&able 298 c"i‘lﬁﬁil dils" gengpdl hrpBfe AR AR la?warkmg
products by a manual d evel and ppar at us
oilgrand glestrice mslﬁh@m@nd open cup appar atus. This tes}1
met hod ble to all petrol eum produycts wt
T adhe piFiep@OUEs5R% 6 he psen BT B Biridigis e y mpte
bleni peocept whetdin el @mpbRentaré RIREDRBEMOr using mechanical agitation.
PCT/ US2004/ 030030 2. Pour Poi nt of Petrol eum Products
Prior tprthe bleading precgesel thecomporenitaay be heajed torenkimce the blending
duct. A procedure suitable for black
an@g‘é@?l&g%@?"e%gl i nder stock, and nondistillate fuel oil
TestsMdelmds i bed i n.

The following test methods were used to characterize the lubricant compositions of the

present invention:

Formulation Number 1 ISO 32 Hydraulic Fluid

Viscosity @40°C ASTM D-445° 29.65 cSt

Viscosity @100°C ASTM D-445° 6.43 cSt

Viscosity index ASTM D-22707 178

4-ball wear ASTM D-4172° 37

Rust ASTM D-665* Pass Clean

Oxidation ASTM D-2272% 550 to 600

Low temperature pumpability ASTM D-4684'° 1,900 cP @ -25°C
3,200 cP @ -30°C

Demulsification ASTM D-1401° 40/40/0

Flash point ASTM D-92! 226°C

Pour point ASTM D-97° -36

Electrical insulating value ASTM D-877° 16 kv

Biodegradability ASTM D-5864"! 65%

1. Flash and Fire Points by Cleveland Open Cup Tester - This test method describes the
determination of the flash and fire point of petroleum products by a manual Cleveland
open cup apparatus or an automated Cleveland open cup apparatus. This test method is
applicable to all petroleum products with flash points above 79° C (175° F) and below
400° C (752° F) except fuel oils.
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3. Kinematic Viscosity of Transparent and Opaque
Li quids (the Cal cul ation of Dynamc Viscosity) - This
wo ews/opsvhod specifies a procedure for the PCT/US2004/030030
determi nation of the kinematic viscosity, v, of
2. BouflRbit BERS R QIMTP RIIAE C tHis t@éi’trﬁbtﬁddqg %R&fd%ﬂtfoﬁﬁg on any
opaque, by neasuring the tine for a volune of liquid
petrodeunt praduetd év prgeedyire suitahlediayblaek mbumt@yﬂn@straswk and

The dynam c viscosity, rl, can
nm%%gy {gﬁﬁéﬁlﬁé nF?$BTying the kinematic viscosity,
v, by the density, p, of the liquid. The result

3. I@btlaatmshhsf:msumaf ﬁ"rmspmsnt amd tQpadqué quudksr(medhlnulammmfﬂ)}aamic

behayi f th and n de or. a
VisgGIR o hiadest bEthRrPRsifesty S ey ok DecadsingiPB o irpiiemaric
VIS&Jaﬁﬁrv bAliQSd ?é@ol@&rﬁ ResducRNBdth (WAL 8RH dpa@Weé, by measuring the
behaV|or omever he VISCOSIty varl es
timg ifQyr qullé:faﬁ @f quigl fchilew emd%rtgéa\@uy thtowgh a Célllﬂfl‘ﬁ@ﬂ @hass capillary
visteilort THIRY A CORBLCS, LD S RO BRIk ihfeRbic

Vlscoaityl,als b¥ dfe deasityd padf thel ﬁhuldl Mhe redit Q)btallm;dﬁi‘orﬁ tlfﬁétest method is
condltlon gxhlblt non- Newt oni an behavi or, have heen
depepdant B th Thehavigs 9é thsrsapipireandis mtendsd oy alpph%aﬂ@a\v@h%ds for

whigh prinBiy HE Sheal ShAnd Scof B e pioBortial e AP
behafiot)nf, ﬂxbWevbrMhn gisabsit@ daruemmginﬁcﬁrtbswmh: theohte\Ofibledar, different

%w S test d covers the uathr of, the a Iit%

resi TR A4 Be B ATCOBIRIELS ChAH CreB e 1o gt ¢ Uhepirisdure

andQPrédsioh Qaldéstol FesRILBMVRBE JiRIwhite u'hHéts‘oﬂﬁ Bhditishd Ql-llﬁ;blt non-
parts should water beconme’ mxed with the oil. This

Newiggianrhehder, havediesn ingbsigd dhe range ofilinemhige visédsitjes sovtied by
h [ N [ I I P
this}Eos M 19 G2 S LOE R Ml i BB e vt r

fluids. For synthetic fluids, such as phosphate ester
4. RuspBeyenthng (Ehaazsiteristihs:d)ﬂahibandiMib@a]k@ﬂ irc the Presshaud fdWV ater -
.made of che caI [ esi terl. suc
T B Rpd P ior ek el (ARG Tl BiaP et 8. pariculary
steeM?—td}Bﬂe o, tOarl 6 Grdviehtiky t@@'f&‘ﬁ‘ﬁ@ o¥erioad ?ax@sic shoQRIUV&E] Gome

qui ds Uslng Disk Electrodes - This test nethod is
lefeé rWIE!Jeth@ pHi Ahisdest methadds alse vsad for @aﬂkrmmeWISI falgb aphydraulic

oﬂs?%ﬁ\%)r?lﬁlg%ﬁ% (:)ﬂsq I'SIVI§IBS % HE&Sm tﬂg‘ §ro?&ﬁl?cj:( 90? t1n %ﬁgflf%qﬁ%]s

range

watkZfluidfi Borts@ﬁmeﬁeﬂhﬂd, stu6h ass}ﬂd)splo;aw wﬂ@‘&ypefs ﬁhB 9121@1161&0lder and
el ectrode breakdomn vol tage requirenents are nmet for
beakerLar e shagldibedqadgof a&éelatsﬁllw gsptant pgienahsuch as

PBOME ASsdi8Ene (PHRE) have never been filtered or dried.
poﬂ@ﬁs proc@gdfé§ls &sed to determ ne 20 WO 2005/ 026300

PCT/ US2004/ 030030_t he breakdown vol tage of liquids in
5. Sppndand Eesi Method) fapPielastricaRgakdovar Yeliegeof degiating d dquidseUsing

Dlsg}%‘éak deNCrdiDfE Hahop %ttﬁﬁgé?ergnﬁm F(‘}Feuéc!gc%qcarl %Pe%?ﬁcg\?hn voltage of

ovvn tests. ese petrole
insuiathfg, liqudlspeciatdnon$he bndkc&ﬁkﬁlfeﬁl 1Beq RCB)taps &dhaﬁower-frequency

tin d oolln UIdS in tr forners
rang ?ras > tg%a?ﬁ& 1 tﬁsta%%? pged t?H%déffrlgg@
breél&l%q'ntv%ltﬁ’é%t Ry Mrdnh&its are met for insulating liquids, as dehvered from the

manufacturer, that have never been filtered or dried. This procedure is used to determine
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di el ectric breakdown of silicone fluid as specified in
Test Methods D 2225, provided the discharge energy

WO 2a06/02d3@0 sanple is less than 20 mJ (m I li | ouP€l/UpmE04/030030
breakdown for five consecutive breakdowns. 6. Water

the BeRARAGD bokage OF 1iFRE & ®HIEh Ghy fisehEleBradkasivh ‘})r(ﬁidétscéasﬂyf settle

This test nethod covers neasurenent of the ab
durmgtth@nréqrmlchervsee@rth@,smvmd fepedted brgakdowndesiar Bhese figuds include

pertThit o, PR B CBAERAST PERR LM B 8% apd polng touics
in tfamﬁ)hﬁérs adablee (andtshhﬂaﬁa@garamet ITael prrBdure mageR us&d folsbiain the
oil's of other tﬁ pes having various viscosities and

dielegisicrheeakdown of gifconetflyid ay gnceitied e dest Migshrdsd? 2231 arovided the

iy LS L P S SP SR D o

unhugheebmmhwnﬂmty oils mhere there is insufficient
m xing of oil and water, Test Method D 2711, is

6. W%o%se& %\Et%leﬁ %1 faﬁg%?flﬁl%ﬁg F Rid ufﬁlsge %(g)ﬁsoe covers

medsatentdny ef e ability eSpmfoﬁeug’f it @rsyhthatic ﬂiildﬁ toosfepmtefﬁom iWager.
it shoul d be noted th

d d, b
Ay %\%Q?QSP%S%PE%F%B ?e%rﬁ%a&b"&rpllsr%@wnémcg%w RB8.90 et
(et Gtk do°CE hiStAPARIAd REREL L& 16 Rt G iR s KL REO Shidhs

. ex From Kinematic Viscosity at 40C an
visqogies amt $ymthesipe éla;ud‘Sl dtsis tmmmamdedmmwvéromacmle cesk Bﬂlﬁp’egature be

.the yj trol
iy P 280l LR P B BTSSP, o
hi Kérﬂ@sl?fﬁiltycolls\w&@@ﬂieid i€ nsaffidenaRige b 8FanBwafek TRt MRfhod D
Stability of Steam Turbine Ols by Rotating Pressure

27 Neisgeqommerdied. Other tesmnmtatluﬁs $uchas 251 can also be used. When

V. [ to.eval uate the
resGEAERAEP AZRY SAGSRRTS: b QRS A B et Wi B PEHED 06y
protduresia micleapal Sut it siouldBs otsd Gakthaneht@dailtiryesly fl6at bh €he
presence of water and a copper catalyst coil at 150C
elm@sw’m@éFq‘Pfieventlve Characteristics of Lubricating
Fluid (Four Ball Method) - This test nmethod covers a

7. SirdaRORh&ide @6 CRBKMRAG AV RESity Thdek BrofVIRIneRALIOViRbsityR 40°C
anti-wear 21 WO 2005/026300 PCT/ US2004/ 030030

andplfogp(ér Thisgessmethad; speqifiey the arncgduras ir icalicwlgting the azmcow index
T
o R el 1, SO bl S8 ABERRR s fg gepom

viscokitienat 40eC @hd $0GXC. Low Tenperature - This test nethod
covers the neasurenent of the yield stress and

8. d/)gl aQ%ISiISEE}{)lht fof gpe%mn'ﬁurg bdlelgl%lgtﬁr?glt Ibrg%u?eit Xgﬁ%&t o llé te(sjt

es over od” exc 0]

methedmﬁlﬁﬁts df exﬁ@h\lpﬁ‘eﬁurea@%sahﬁ) evAlRie tHhexilatimtdbiltty of new and
nmeasurenents are nade at a shear stress of 525 E

in-sgyaqe tarbifteenils haxing thy samescomposition (hase yierks andadditiveshipghe
preéeﬁcmét%d% JoBf)er catalyst coil at 150°C.

9. Wear Preventive Characteristics of Lubricating Fluid (Four Ball Method) - This test

method covers a procedure for making a preliminary evaluation of the anti-wear
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unused oils, sonetinmes referred to as fresh oils,

designed for both light duty and heavy duty engine
wa@ppkiozatd ons. It al so has been shown to be suPCEDE®04/030030

for used diesel oils. This test nethod uses the

e e T T

Madiguat i ¢ Bi odegradati on of Lubricants or Their
Conmponents - This test nethod covers the determ nation
iC_a i c Dbj o on . of

the .de aer o rad
10 ?{? PRl SRGSIER AL ARV ety T EDRBE Tl Ly
Q61 -ETHI OteAmEthOE oV tHe Biasurak et ‘ﬂ[eYyléflﬁ @ﬁthsls' @A ¥iscosity
T S test method is intended to specifically address

of epgme gils piternopling até‘§§¥§@]|1%ﬁt r@trs\mvetra pesiodichecodingeds h to a final test
tem#)&%ﬂlrty Béta'eemt()eé %R{Ih can S g%tgrs&légshllreﬁ‘l%a%%@ mgge 8 ashear

und I'n many lu
stresesfi I dver beheappitd afhi e ISJs al Thik wst inethod $s et]ipabatﬂd? for

olati| e and are no bjtory the tes
unu il T TSR %ﬁ%ﬁh Qﬁs‘l et for bpih are ity and heavy
duty E‘@gi%’é MPlicditasP ﬁra@s%r}fas ‘BEen .@fo%qg 'b@gfﬁpibllé fo¥ uge‘ﬂtqlé@l bifs. This
expl ai néd 1 n ASTM 6, Table Envi ronnen

testmﬁtmctmsemde rﬂllllasiscpaﬂ sez;:and (mPa\e)rasbhccurﬁt efstisdpditer . The
persi st ence designations are PWl  (with %2 > 60% in

11. §§a§g§rﬁ5ﬂest dﬁéﬁmﬁ Torﬁlge{%% nit é@é?glg%/ ézx)qﬂ% ﬁﬁ)dé@(ﬂétﬂm%%

LubBicente gr Ehlabempyndmd Tlss tekembthsd cowtrs thg defeomimation oftde

Exanpl es: For nulatl 2 dr auI Fl ui d havi ng
ceeSpEgHl Qg e ATMBIY OGP Er AR S ofo i aila 86 Uoriesitp iR
con%@éﬁbrﬁbbn ExpoR t§4n 'i'l'facuﬁﬂﬁyﬂdéplaﬂ)&at&? *é@n(ﬁﬁéx%A TR method is

Irganet 39 RLI AO Visco y @40C 29.65 cSt
intendedy® speoficadly agdgss the difficultied gsso@ated wath testing water insoluble

materials and complex mixtures such as are found in many lubricants. This test method
is designed to be applicable to all lubricants that are not volatile and are not inhibitory at
the test concentration to the organisms present in the inoculum. The percent of
biodegradability rating is explained in ASTM D-6046, Table 2 Environmental
Persistence Classification-Aerobic Fresh Water. The persistence designations are Pw1
(with %CO; > 60% in 28 days), Pw2 (= 60% in 84 days), Pw3 (> 40% in 84 days), and
Pw4 (< 40% in 84 days). Ultimate Biodegradability Pw1 is the best rating.

Formulating Examples:

1. Formulation ISO 32 Hydraulic Fluid having a biodegradability rating of Pw1 at 65%

Component % Weight
Trisun 90 HO 46.05
Chevron 4R 50.00
Ciba 3050A 0.95
RhMx 10-310 2.00
Irgamet 39 0.10

RLI AO 0.90

Viscosity @ 40°C  29.65 cSt
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WO 2005/ 026300 PCT/ US2004/ 030030 Vi scosity @ 100C 6. 43

cSt Viscosity Index 178 2. Fornul ati on shows an | SO
W@ 2005lozd300 wi t h Chevron 4R greater than 60% of POEUSIHDAN30030

base oil and passed ASTM D-5864 as U tinmate
VisBosigtegriadab! e6.4at$tng PwW  at 60. 9% Conponent %\éi ght
Vis€asnglladddO ( higig ol ei c) 37. 85 Chevron 4R60.00 LZ

5186B1. 25 RLI AQ0.90 Vi scosity @40C 23.76 cSt

F\c{hﬁﬁl‘aﬁbﬁ M'IO@S 24I31 th Mh 8§ RY% réa@éﬁfl(anlif b Bf ¢ e total
bas§8fl‘g}f ? aéag f‘e ra |ng radaﬁfgn?g% Lfit

ron O CG 50009. 00 Indopol

(E%%é%%m 253 10-3102. 00 RLI AQD. 90
Vi scsTq 40C 67. 77 O'Viscosity @100C 12.71 cSt
Vi s%§i$ I ndex 190 In :h% above formul ati ons, Chevron

AR RKI AR al | - hydr opr ocds¥®d Group 111 oil available
Vis¢ostpn(@HEWE on,23C6 &W00 is a synthetic ester avail able
Vis€ositn@ 160¥x, 18 &it86B is a non-food grade additive
Viseostty lladdxe f romet he Lubrizol corporation, RhMk 10-310
3. Fosm@lati®PIS0 B HYtirad 8O FRSS Ailting & UlfRate |@§&g95da91@'r¥tﬁ{gky\bl at

65opet hacryl ates avail abl e from RohMax, G ba 3050A i’s
norb&ggﬁ;%g fade additive,qy 31}} abl e from C ba Gei gy,
Ir is a food
a 53 85
Chevron 4R 30.00
CG 5000 9.00
Indopol H-1500 3.00
LZ 5186B 1.25
RhMx 10-310 2.00
RLIAO 0.90

Viscosity @ 40°C  67.77 ¢St
Viscosity @ 100°C  12.71 ¢St
Viscosity Index 190
In the above formulations, Chevron 4R is an all-hydroprocessed Group III oil

available from Chevron, CG 5000 is a synthetic ester available from Inolex, LZ 5186B is
a non-food grade additive available from the Lubrizol corporation, RhMx 10-310 is a
pour point depressant in the class of polyalkyl methacrylates available from RohMax,
Ciba 3050A is a non-food grade additive available from Ciba Geigy, Irgamet 39 is a food
grade triazole available from Ciba-Geigy, RLI AO is an antioxidant available from
Renewable Lubricants, Inc., TriSun 90 is a high oleic sunflower oil and Canola HO is a
high oleic canola oil available from AC Humko, and Indopol H1500 is a polybutene
viscosity modifier available from BP North American.

The above examples have been depicted solely for the purpose of exemplification
and are not intended to restrict the scope or embodiments of the invention. The invention
is further illustrated with reference to the claims that follow thereto.

Other than in the operating examples, or where otherwise indicated, all numbers

expressing quantities of ingredients, reaction conditions, and so forth used in the
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grade triazole available fromCi ba-Geigy, RLI AOis an
anti oxi dant avail able from Renewabl e Lubricants,
wo 2@5/026B00 Sun 90 is a high ol eic sunfl ower oilPenuds2004/030030
Canola HOis a high oleic canola oil available from
Al L nd | ndopol H1500.is ol t.ene Lsgo it
spefdfighiAsHha <Dlins afiie R nndRradtd s being Mot e i REGTY the
terr@ X abvik. & SA dvaMEin 19, aml€he pididagsd @Qh@&dﬁtlﬁ?f tHehfiniddicplgsearidters set
exenplification, _and are not intended to restrict the
for@d@ﬁ@ following saeqiention gnd attchedglains 4 appmRsimatipehthabmay vary
[
depRaibl bt dbyitta  Beris tbbihy hE hED AR b dhcfredehbinTBncion. At
the emﬁmseand aot astearastemipher lihis ehel applicaioadf thal doctrinetadequivalents

to (5 fiape pHie cTifh <ach Rapdrical BRAmET thowlb ok bt
of tﬁ’q{u{a@%@%&%@ 3QnRGH cﬁ%l%a&rﬂd% &}P@l@ &deﬂéryaxroﬁn&ﬁg

under stood ‘as being nodified in I'nstances by
technaques” about " Accordlngly, unl ess indicated to the

cont,r ananeters,set forth.in th

¢ o b R FRmeBRY TS AR B ems e Riseing Toft fhe broad
scopdPf B invRhlieiNgre bproximitions thie nBRRANNAGesURORIthe the specific

desired properties sought to be obtained by the

exagypias aFR reporjechasi Rsecisehy as pasaiblee rANY muRaricalbypduen bewereran
mh(grg{ljtﬂ{/r(gfntzﬁ cc.l:ljtz{ﬂé E?{’fg %ggegpelrilg?et Pﬁggg{o&s ﬁlgsgaglg{i:rrﬁ da%iafl I)n found
in theimespecele teaﬁﬁgmémamw d at | east be construed in

light . of the n rep d significant dlglts
o s nsospiop Ay bGmaleseaityd O 1orpce Lot il EEodments
ObhiBhN, tnlf@(flﬁéh‘iiﬂoﬂgaﬂm&rattf%‘ﬁs Wx‘l‘f@%du? #d othé Eén Q?éjad ng and
parameters setting forth oad scope o hg
undlerste@dmgmﬁ tleer specifipatmul fis |1mn1$dedtuyeapphcmm tociatludahllieschs et
arth in S echi exanpl es are report
mogifitous rgd AferRBEE insofar SRRV RaRE ks HEREGRs SRS ernspded
dmhﬁQ@ﬂﬁﬂﬁhM@Eﬁ&ﬁﬁ@@opertaln errors necessarily
resulting fromthe standard deviation found in their

r estpedng thas desstiberthasaisntiemdhis sowttamedvent i on has
been described with reference to several enbodi nents.
Qovi ously, nodifications and alterations will occur to
ot hers upon a readi ng and understandi ng of the
specification. It is intended by applicant to include
all such nodifications and alterations insofar as
they come within the scope of the appended clains or
the equival ents thereof. Having thus described the
invention, it is now clained: 24 WO 2005/ 026300

PCT/ US2004/ 030030 What is clained is:
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I . A lubricant conposition characterized by: a) at
| east one vegetable oil selected fromthe group
W@ owp/02@ing: natural vegetable oil, syntheti cPCT/US2004/030030
vegetable oil, genetically nodified vegetable oil, and
‘Vﬁig%u qsethqreof, b) at | east one synthetic base oil
2 111%35' gﬂﬂ'fur content equal to or |ess than about
0. 03 perdent anthbsidanticampssigoieharidderied @y eat er than
about 90 percent; and, c) at _|east one antioxidant. 2.
The % 8hises one yeectablepihpaiected fiprarthg groupeompyangiblairgvegetable
. r . ", . r .
oi, SR Sefelayl Aol it A AOT ek ek, BRI RIS efttor
0i | ,b)atkhsionbewnhaicl baseoil havinga bylfuresaeer &jubbto@i llgss than about
@{anbe oii, safflom$r oil, high glei sunfl ower oil,
0.6 RN BRESALURISH G L0 Orrgremerdhian Oélb%a%\rﬁerai and, hj gh
ol eic§ aClRidl ofk hntidXidiAt.0l ei ¢ peanut oil, high oleic
cotton oil, high oleic safflower oil, and m xtures
t hereof 3. Thdhesoppsiitipmm ddincl,avherdin themegetabletoilds selected

vegetable oil .is present in a mount greater than .
rroff B et it SIS o R SO O el gt ol
palth ofl] @istdr beandiE c6ltéh bihesqagellabil.eréhbe bi$, sRFFRWRRbIL] Kigh oleic

an amount | ess than about 90% based on total wei h%.

sunflowereoils Bighodsie ranela oil.digh eleie sovleen eilnhigh elejeensn il kigh oleic
S omer o o
e

cl ai m 5, 3wher dihe colmposidoredBdibien Diwherdin Picesgatablicivil i@ present in
range from t%Jout 30% to ahout 70%. based on total
anREayRt greater thaR bR B PassA ofotal weights wherein t he

veget abl g oi | 13 BHLBS&RbN Bf‘claigh%%%?eifll_%m Q@er.(ﬁlﬁ%‘hk@ent in

about 60% based ontotal wel e conpos
anasogesless thedabhaut 80%i bastd omtmalevaighthe base oil is an

al | - hydr apr oc%gﬁgﬁ%iget Iqﬁ@?ﬁﬁs’ﬁgr |%§% v&é-?tgplg oil is present in

conposi tivon of

a TRARSEh absutaiY R 996 GALES o e waldut 10% based on
total weight. 10. The conposition of claim1, wherein

the baseboi | iThegpepesition of claim Anwhenein thesesgetable ol present in
a r%? %?frrngrﬁ?lgc\?%%%%t t%tat%l ‘ét "/gq)ta%eql olq tgglgrgvéec it osition in

erein ase oi in a range

from abogt 10%hk@omp6sitiorP86laile ashedsin til getdBleWiltis prSent in
WO 2005/ 0263000 PCT/ USZ(304/ 030030 12. The conposition
a rgpgecirn gbaut 40yhieradpwt @07 basedorgptal wsight.esent in a

&ngﬁt frgm abgyf cglg%%giﬁor?gﬁo&gscg&%’in pﬁﬁﬁq, QJHCIIERIttﬁé base oil is an

all-hydroprocessed synthetic base oil.

9. The composition of claim 1, wherein the base oil is present in an
amount greater than about 10%, based on total weight.

10. The composition of claim 1, wherein the base oil is present in an
amount less than about 90%, based on total weight.

11.  The composition in claim 1, wherein the base oil is present in a

range from about 10% to about 90%, based on total weight.
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13. The conposition of claim 12, wherein the base oil

is present in a range from about 40%to about 60%
whamed2aon t ot al wei ght. 14. The conposition i npCl/as2un4930030

wherein the antioxidant is selected fromthe group

The' conpody | on wATRR P e Wk B b ofidh e i ma

rapgefremtabott 3% teatgat 70%babd o t&amelgzlﬁtt 0 about 5.0%
based on total_weight. 16. The conposition in claim
15, wher elh ¢ hERCgqmRisitigRiof Clagné?e‘éf@fﬁmuthe bage oglrigpresent ina

ratlgéaﬁbﬁba%at £0o8 BY86R @@%gl%agéd taﬁe@&ton total weight.

he composition in ein the
anti oxi dahlt. i sThgr @swpuisition in alamamgwhéremnhahxmﬁxldhnﬁ%s‘elected

about 1.0% based on tot he .conposition
fr?)rflq@? giHP §¢ mWH%P%i%?“‘P??epﬁ“‘dﬂqge%ﬂ@BﬁUfFﬁﬂFfF@f conpri ses
at |east pne _aﬁwédn‘r’;%snf‘oﬁf?n aidmhh i | WEerbiAARE M ddxRIInE RPresent in a
group conprising: anti-wear inhibitor, extreme

rapgfeﬁgmraéoatdwk%\vfeabcmt iSé)t’/p,@ﬁsqdm thtabweightist i nhi bi t or ,

corrosi on é nhlﬂ in res

tackifier, vi scosPtm)POSRgH alm ?T%tvgf%r%}gil&eﬁ@%]&ann{sggﬁgm mn

a tanpé Bromatbout G5HS6 kbt 1. saacbad@mﬁ otall Wefght. 19. The
conposi tion of claim18, wherein the at |east one
additive 1’5 a Thafosmesitionan elainy k6.sehereip the ansioxigdami b aresent in

aéngé frém dbBHD. 52 tEaB?ﬁNWE?d?%n otelﬁéayg%ﬁe' n R9 and RI10

pendent phat| C groups aining from
about 1 uf8.to Th‘ebmmtpo%onaf tlaim aiwh@mnl%ﬁéccaﬁp‘bsm_ fartker

i nde entl dro r al i phati.c groups contaj ning,
coERPSHOte e R eoiE At ae ek Eomang S8 SOMPERER: anti-wear

1nHBﬁ015 URir&he bl@sﬁﬁéjadﬂlﬂw?e ?rlctﬁﬁ‘iinc?&lﬁ@r Rféﬁ’iﬁﬁﬁ‘ntef c8HbEiY inhibitor,
The conposition of claim19, wherein

pq@h é@lphéerm@sgaramacigﬁsla wtscositmmcnbﬁercmmi d@eswatéag foapm irhibior,
to 18 carbon atons, R10 is 26 WD
@@3??%3@%%‘“%%%52004/ 030030 IE6 R11-C Cu3
The composition of claim 18, wherein the at least one additive is a

phosphorous amine salt of the formula:

II +
(RP0)y—P —(XNRIORZRX),
H

wherein R’ and R'? are independently aliphatic groups containing from about 1 up to
about 24 carbon atoms, R* and R* are independently hydrogen or aliphatic groups
containing from about 1 up to about 18 aliphatic carbon atoms, the sum of m and n is 3
and X is oxygen or sulfur.

20.  The composition of claim 19, wherein the phosphorous amine salt
further comprises:

R’ contains from about 8 up to 18 carbon atoms, R' is
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wherein R11 is an aliphatic group containing from
about 6 up to about 12 carbon atons, R22 and R23 are
whymsogsm mis 2, nis 1 and X is oxygen. 21.pdhes2004/030030
conposition of claim 18, wherein the at | east one
additive is chosen fromthe group conprising:
phosptir ous am ne salt having the fornula: X 11 +
( p)'. -P- ( XNRLOR22R23), H wherein RO and R10 are
i mdepgndently aliphatic groups containing fromabout 1
up tocmsabout 24 carbon atoms, R22 and R23 are
indepeqdently hydr ogen or aliphatic groups containing
wherein Ry évan 4liphalic groabcontaibigdiomabeit® updo boutdRaashon atoms,
he sym of, and n.is 3 .an i s oxygen or sulfur;
R or s TR i o IR AR il o X 11+
(ROO) m P- § XNRITIReHRZpokitiondf whah 88 nwiStemitbe & le@ Bne additive is
i ndependent |y aliphatic groups containing from about
chosen goméb@&nougaor@awﬁegf rwsrherouRzmiphspliiE3ingthe formula:
i ndependently hydrogen or aliphatic groups containing
fromaBbut 1 up to about 18 aliphatic carbon atons,
the suthof*fmand nis 3 and Xis oxygen or sul fur,

URe kR & NRIRER s from about 8 up to 18 carbon
atons, RIO¥s CE6 | R11-CG CH3 wherein R11 is an
al i phatic ggoup containing fromabout 6 up to about 12

wWheiEBdh aad Srsare mpmnﬁza Iphadic gyanps gemaining fsom abeutjlsupjto
2o RS B SO 004 B
cdrifniRg FonRékbut 1 up to about 18 aliphatic carbon atoms, the sum of m and n is 3

and X is oxygen or sulfur; phosphorous amine salt having the formula:

X
N+

(R%0) —P—(XNRIORZR2Y),
H

wherein R?and R'? are independently aliphatic groups containing from about 1 up to
about 24 carbon atoms, R* and R” are independently hydrogen or aliphatic groups
containing from about 1 up to about 18 aliphatic carbon atoms, the sum of m and n is 3
and X is oxygen or sulfur, wherein R’ contains from about 8 up to 18 carbon atoms, R'°
is

CHs

Ritmeto

CH;
wherein R'! is an aliphatic group containing from about 6 up to about 12 carbon atoms,
R*? and R® are hydrogen, mis 2, nis 1 and X is oxygen; phosphorous compound having

the formula:
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wherein R19, R20, and R21 are independent hydrogen, an

al i phatic or alkoxy group containing from1l up to
w@b@an26s20 car bon atons, or an aryl or aryl oxy BEDUS2004/030030

wherein the aryl group is phenyl or naphthyl and the

aryl oxy group is phenoxy or naphthoxy and X is oxygen

or sul fur; N-acyl derivative of sarcosine having the

mul a: R8BC=0 | CH3NCH2COOH wherein R8 is an

Rbiyphatic group containing from1l up to about 24

capbon atoms; imdazoline; triazole; substituted

R¥| azole; tolu-triazole; alkylated polystyrene;

pol yal kyl ~ net hacryl ate; ethylene vinyl acetate;
whzotiy RS GIRIT, phé RE'Sare padependeetiaairogen) amaliphatic git alkeg; group

ol ef.in.copol yner; ester, of styrene | ei c,anyhdride .
coBBEUPE AR | W Brbgah i SR P her 0PBNGT BGHOMRIBIR Whercin the
arPY6 QR PALBA of Aslikdthyl RRY WeSRPbR Bioup ikpHeabBFor naphthoxy and X is

pol ystyrene; funed 'silica; conplex ester; and food
oxyeemler ulokiN-pexl derdpativeieé sareespesshavingrihe foraiuta: m 18,

wherein the anti-wear inhibitor is fromabout 0.1%to

abqui=@% by total weight, the corrosion inhibitor is

fronh about 0.01% to about 4% by total weight, the

mEHICHIQQ, | vator is from about 0.05%to about 0.3% by

total weight, the pour point depressant is from about
wiRbr@oR® os @baliphad@eloyp tontainingefrghtl, up t8adoiltd caitnesdrhy

nmodi fier is fraom.about, 0.5%to about 30% t
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.vViscosjt ifier s fromabout 1% to about 20%_.b o
i eapoIeg D atosated il AP BrEBr: AL Sed Pa oy RN ofgied silica

cogrﬁﬁexs%[gr%ifgopgﬁgegjckiﬁgﬁs a viscosity index equal to
or greater than about 120. 25. The conposition of

cl ai m 1, 2&her éihe colmposinpobélainp h8.veerein themuitiehsiedr amhibitor is

i ALR R0 08 Wb Bl iBRa T e DRBbinR ot Bl S omafgur 0.01%

to GBHRASH by BtalGheightahenweal dekaivaion st fiem akbid L0598 to about 0.3% by
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totgbweighh thepour pyint depsessanipd P abguidt 2% tajabeut 4%y radalveight,
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pol yal phaxsl ef iThe denptpekitior df clainh 22, rveer¢ir theadorrosion inhibitor is

re-refined oil, and nixtyres t her eof ) )
from about 0.05% to about 2% by total weight, the metal deactivator is from about 0.05%
to about 0.2% by total weight, and the viscosity modifier is from about 1% to about 20%
by total weight.

24.  The composition of claim 1, wherein the synthetic base oil has a

viscosity index equal to or greater than about 120.

25.  The composition of claim 1, wherein the composition has an

oxidation characteristic in a range from about 60 to about 600 minutes.
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28. A nethod of nmaking a |ubricant conposition, the
nmet hod characterized by the steps of: providing at
wo easin2@ne vegetabl e oil selected fromthe groR@EI/US2004/030030

conprising: natural vegetable oil, synthetic
vegetabl e oil,_genetically_.nodified vegetabl.e oil, and. .
m xt ur es 2& her BitCompes\ien ohglaup 2?9‘3]§‘Tre‘gﬁ@e %’Vﬁ?t’r?é‘tciheradensuc

is %28 SariRk oA dug 260 SUbbU 400ahinaRrts. equal to or |ess
than about 0.03 percent and saturates equal to or

greater tHan abwutong®sitienoéalaim 1pwheretn thebase oildast leash ene oil

antipxidant: and, bl.endi ng together t.he yegetable oil
et GipdREoud SirmphiEE YR AL CRT Bt Al PR RERRRAR, i rined
oill RefimEtINQ tb- reffiab b Bind WhiRfugésthéreef. veget abl e oil i's

selected from the group conprising: sunflower oil,

canol a 0i48. sofymeaspdofimaking & lubricant sampositien. (the wgthad

' : oil, cotton oil, lesquerella oil,

ctfiidcterizE} e B G ner oi 1. high ol ei o sunflower  ofl.

hi ghproViding at dgael @neoicketabie @il seleeted fioaythe Zroupidomphisoplg: natural

oleic corn oil, hi ol.ei c peanut qi.l hi aleic .
veggtablipibsynheticyice e &Yl caef megified SRSl ag mixtures
thtRereof . 30. The nethod of claim 28, wherein the

veget able oil is present in an anount greater than
abouprotidig #desstorsrsynibead baseioghiaving b, sulfhvecantdnih eghiabfo or less

claim wherein the vegetable oil is pres in an
i Bl O0m P RERE I B ST 8 afflsy BosPiP TR ngbnt3,

A | ubolidaiptat KARPSRI dntioxidehtaamict eri zed by: a) at | east

one vegetable oil selected fromthe group conprising: .

sunf blenging tsigether thg yegetatde pil, thePasepil. and the @blepst gng antroxidant.

peanut oi p ' - Qj 0 [

| esquer el %96'1 O?JP’{Q @%ﬁﬁ%gﬁ%??’ \?g‘%? ]lngﬁ\}\%e}’eg%|pdltb¥e (ﬂ} ‘(ggﬁLISftS? grom
ths @rdupaoRiprgin; suniflgvepbidicanslanil] soybedn, oil, Rb@oih pedmit oil, palm oil,

soybean oil, high oleig¢ corn oi}l .. hi g_r ol ej.c _peap}ut
castor by gjh caiten eitdeauensile pil, crambeypil.spllawes gils highaleicunflower
off Mt fcty bIKEE Deict Rt Agnhly B olhh ojcgpyaput il
higholeic &G@tn dil) high olaastffloner gl ahdetixtorebdlzeeddi | havi ng a

sul fur content _equa o.0r. |l ess .t han about .

2005/ 0263 Pﬁ%ﬁ%@é%@é’é‘é gid’.’*&?éelﬂ él?ec\éﬁf%Ft,agééllVﬁF Rresgnt in an
aRGHR lgrdafer ManHbB A B, Hasdl GPel wiikhper cent, and a

viscosity index equal to or greater than about 120,

wher ei n thle bablee method of plaies hitwhaneia theayrgetablewih ia beagent in an
40%.t 0 about 6QY t | t o ant i oxi dant sel ected
aIfl?%tl%Sﬁ glaa Pbﬁ‘ﬁ%@ﬁg’%f& ongtg%? we 1@21?

Si ng am nés,” phenols, and
m xt ures 3her eqflubridaft @niposition@hiracstigkdty: i s present

' aa)ra? ?egagt (])cnre%g]ggtgt?lg toil%élgg/toectl ?rom the group comprising: sunflower oil,
canola oil, soybean oil, corn oil, peanut oil, palm oil, castor bean oil, cotton oil,
lesquerella oil, crambe oil, safflower oil, high oleic sunflower oil, high oleic canola oil,
high oleic soybean oil, high oleic corn oil, high oleic peanut oil, high oleic cotton oil,
high oleic safflower oil, and mixtures thereof, wherein the at least one vegetable oil is

present in a range from about 40% to about 60%;

b) at least one synthetic base oil having a sulfur content equal to or less than about
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about 1.0% and, d) at |east one additive, the
additive chosen fromthe group conprising: anti-wear

WO ndosioedsor , extrene pressure additive, fricti oPCT/US2004/030030
nodi fier, rust inhibitor, corrosion inhibitor pour

OB e BB G5 e o B g e 5 e

gﬁ‘dﬂﬂé &# $reMer thah 8BRIt 120, ReheEAh HIRSHARE oil 'iﬁ";br@ée‘hpfn d @AngdRbh about
05% to about 2% by total weight, the metal

40%elotaboutt@o5i s about 0.05% t o about 0.2% by total

\é\ﬁgg?ﬁ %fto}z%?ortlé) %nl{lloxpcfe)mp e e,c?elarf?fm? ﬂ&t%mipccg)gl? sm%nz)n?nﬁ ghenols,
ah& nitlQtes tﬂé}@df,owli&emttha@f%d&ydahoisqires‘eﬂﬂ i fatrang‘é&&ﬁﬂ 36010.5% to
about 1.0%; and,

d) at least one additive, the additive chosen from the group comprising: anti-wear
inhibitor, extreme pressure additive, friction modifier, rust inhibitor, corrosion inhibitor,
pour point depressant, tackifier, viscosity modifier, metal deactivator, foam inhibitor,
emulsifier, and demulsifier, wherein the corrosion inhibitor is about 0.05% to about 2%
by total weight, the metal deactivator is about 0.05% to about 0.2% by total weight, the
pour point depressant is about 0.2% to about 4% by total weight, and the viscosity

modifier is about 1% to about 20% by total weight.
#586430
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