-1- METHOD FOR | MPROVI NG THE CORROSI ON | NHI Bl TI NG PROPERTI ES OF LUBRI CANT
COWOSI TIONS Field of the Invention 1001] The present invention relates to
a method for inproving the netal corrosion resistance of lubricating oils.
Background of the Invention [2] Lubricating oils perform numerous
functions. Wo2@egesnes t hey function to reduce friction BITHUSEEO48988 nunmer ous
parts in nmoving contact with each other such as piston rings and cylinder
wal | s, val ves, cans, bearings, etc. Theylal so function to cool the engine by
operating as a heat sink and to clean the engine by carrying away conbustion

products and engi ne we ,fjﬁm C@T@? HD b accunul ate vari ous
and nunerous cont am nam Eog‘r 83@% ﬁl{ﬁmﬁg ﬁhe engi ne.

Simlarly, enginelMk Py IONS “subj ected to
oxi dation which further |ncr eases the concentratl ons of vari ous contam nants

in the oil. Eg?déﬁtﬁEI@?‘%t' g said for lubricating oils other than engine
oils. Trans hydraulic oils, gear oils, turbine oils,
functional f|ggagls, Th@ﬁfé&éﬂthﬂenqmeladek t(f&'ﬂfeihd?lffoi-ﬂn%ﬂd)bfﬂg(lﬁéﬁlemrts in nmoving
relati onship with eac ther and in the course of their use accunul ate

vari ous cont earrosior esistancé ofilubricatingeilsbe harnful to the parts being

| ubricated. [3] One of the types of danage which can be caused by

cont am nant SBhék)é-&h{d@ﬁhbmeﬁﬁbﬁ whi ch accunul ate in the oils over time or
whi ch can even be caused by additives added to the oil to achieve sone

ot herwi se def02}bl Bulerichting wils perforns humsrcastfunctimas. Edehiginesdbey fumction r osi on of
the ferrous and non-ferrous metgé parts of the apparatus or, de |ce bei ng

| ubri cat ed. Metegvcectsiction pad weah W@“%Wsded’éﬁ“% coptactwitheach ot cour se

of using the bri ﬁ:&j r nni ng of
the | ubri cat chg g&éiggﬁ)&{%c con glﬁﬁgs %%ﬁ{gtj%@db g?%v%e’r%eﬁ\j\ﬁ

desirabl e fom@ﬁmt@w&mw peRAting/ B hedt sihkia@ll it® Oles cheCdnigine, b}ﬁ| so by
its very chem cal neke-up is corrosive to netal, or the oil can becone
corrosi ve ovesrryingeway comhustianpraducthand engins wearrdebris, LConsequentbonsequence of

i or o' S) OPHIN b gcrschbu?slaeéi%%‘?é%f Sa(n%”d RoBHRAT B P BB o o,

[4] Equi prenjy, fic Bll8 b BeiMglckboded to ehREMEDSE, are
faced with t eﬁgﬂp{ pro hé S rro% ?)n ca%ljsei'cill}ig yba dltt)lves as well as by

cont am nant sheaﬁamjsulngemd:wowdaumsﬂnch further tdcreases tho egneeatrationstefl cor r osi on
problems, especially with the curr i npet u

f ded
interval s anMari‘éﬁl"@HtaF'BFarltF jrethe Q#r tSP{Slﬁ %ai’eﬁgl@tfgf Hﬁ%ﬁhg(r)‘lﬂlfs‘gé%: Eti ons.
[5] Lubricatipg ¢ ﬂginléo S TSR, HyBEh QIR dar BAE i@BIRILIRCA! L] ves,

Surface active ne assivators are in t he I ricating oil to

interact wi tﬁjdchenalﬂu‘idx;milﬂfnaﬁ bids mﬁsﬁaicnpaltd hibsinate partslér mohimgnet al r esi st ant

to the action of corrosive materials, t hey, ot her addi tl\t/esaroor Saccurml at ed
ale variou

cont ani nant srelatipnship witlhgachathergngiin §h° course of their use accumi
contaminants which are or can be harmful to the parts being lubricated.

[003] One of the types of damage which can be caused by contaminants in
lubricating oils which accumulate in the oils over time or which can even be
caused by additives added to the oil to achieve some otherwise desirable end
result, such as anti-wear additives, is corrosion of the ferrous and non-ferrous
metal parts of the apparatus or device being lubricated. Metal corrosion, there-
fore can occur at any time in the course of using the lubricating oil. Corrosion
can occur at the very beginning of the lubricating process if the oil contains an
additive which, while desirable for some purpose such as antiwear or friction

reduction, also by its very chemical make-up is corrosive to metal, or the oil can
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[6] Anti-rust additives (corrosion inhibitors) protect the metal surfaces by
preventing attack of the netal surfaces by water or other contam nants. Sone
anti-rust additives are polar conpounds that wet the netal surface
preferentially, protecting the netal surface with a hydrocarbonaceous-type
or oil-typewbizbesiio8her anti-rust/anti-corrosion additiREEBURDEOHINat er by
incorporating it into a water-in-oil emulsion so that only the continuous
oil phase is in contact with the nmetal s@rface. Yet other anti-rust
additives chemcally adhere to the netal to produce a non-reactive surface.

Sui tabl e additi ves incl.ude zinc dithiopho s, .netal., phenal ates, basic
metal sul f onREEAME F%{T?Sg}ved%‘feaél,’nea“}ﬁq?é‘ta.”gn f??g%&‘ﬁ}ﬂ? lﬂ@[eﬁlls(?élarc%?eén i nhi bitors
i ncl ude t hi adj I P ]l [ tHafH @a0tRon ihfd RFR-€S.
e.g., benzot ;alhgé%l@%"@P@%?gPgéég?{%l?ﬁgﬁ?ﬁ&%ﬁgs%%@p%g on mat erli als are
comonl y i nc@hRahdtedsls) dttdurimigllsbricanasngingroxidation andd eormalgieterforatiomut 0. 01 to
5.0 % preferably about 0.01 to 1.5 wt% nore comonly, especially in the
case of the H§4jacaf 618, 4sOLIPhd G Forniularah, ARRYSHe, i@ the range
of about O. Oiy{?‘g 1ﬁgamﬁ€@%f£ﬁép 6, 180, 575 di séll oses hi gh performance

| ubri cating daded willhthegankproblems dfliverrBsioh gawsed dyaklditives hsywelltas by, i ndi cat es
that the properties of oils may be differentiated on the basis, of whether
they are bul loptenynants. dindingatusg torsyeh initial apd dong tgHm metal fOrEpsigd cont act

with the surf f h L r 5 : rtihes which
ne L e S el ShTh B e ronblmfie B 51 B SR a2
Oxi dation regbAtdfr9if fubrieation has foSterdd e sodtiomgs | argely in the former
category al though the rate at which an oil undergoes oxidation in use is

ffected b h s1el : J o : i the oil.
Bt roms. pr es A0 HPAb e Xiis e CHRRRe U PGS ah T GO BAMIE, ™ T e

properties s@ubfadsadtiVeimeal passivators 48 inclidedtintoahé lubsikatingbit talintezadt! y
dependent on the nature of the surfaces - usually nmetal - with which the oil

i s in contactwithuthe surfages of theemetabpastsiandgender the me@l asistant to hegetioenf | npart
anot her consideration . into,the formul,ation of a finished |lubrjca since the
SO Ty ec nmicaRodie Miurts b My hdr 4eRliheF o bocfimhlited Offtamitahts Blkhe * L 0o
stock and pr qrflatihgeilglesi red bal ance of properties may be in conpetition
for avail able sites on the netal surface. For this reason, it is often

are surt ace 40 AE-RELANEREGAFRDIORS ifec TRRES BRRERVLED, 1T c!
properties: iprevefitifld httdckitfithd Mefdl QEHiRs BY waitdr oMotifeh coOREARREMES Wk

properties in good neasure at the sane tine. tLQ] D fferent types of base
st ocks have dnfifrestadditives arsrmedarcompoundscthet weltthe metatsudacapreferentiollks, for

le, th tyl pol yol t h t h t thrit t f
monobas ¢ ¢ aPROSSHTRIE Biial SurfER s o BY s Rba B B B RGP E Piper 1 | co. as
i ndi cat ed by Gth& dnticRETRIN-St5Posidh &HR¥HivedaBIdIB WAtk ByGiRbérporaling\t idtos® provi de

excel l ent anti-wear characteristics when conventi onal anti-wear additives
are present awatertinenil eioulsioh shaka oalyythadestimmus bilgdisois in bentpetrwith thence of
rust inhibitors. On the_other hand, esters have relatively poor hydrolytic
Ctabi 11ty uRHOAEe Y SR are i es heiealy adisrt B et ot “even
noderate te L : I Ld; ssUied for use in wet
applicati on?ﬁ gﬂﬁ?%?gég%?*ﬁ%&ﬁﬁ%é @éﬁ?&e@&dﬁ§?’f\¥dé@%g@§§i c stability can
be inproved Iphosphatessmetal phermbiatesa bisie nmizted sulfomaidss fatfjtaeidssamorfes.al Kyl
aromatics in conbination with the other hydrocarbon base stocks such as

hydr ogenat ed [g@}]y alcrh@ah&hl éortdsia) inkibitbRahtladdiHiidisl&0es,, dk¢lhe | nproved
hydrol ytic stability of these conbinations is described, for exanple, in USP
5,602, 086. Tdimencaptnahiadiazoles,dtiazoles, egnbanzatrigzolp\@lyylttiaods: ebuchmntisent ot her
performance probl.ens. Al though thelhﬁ‘ldrol titﬁ'stt aqi li%i/ of tlydrocar bon base
st ocks i ncl u§PRESIPABIaterals wgxommenly ficofpofatgd inth Q1ls &} agf amoppUin dhe o 0 ot |y
difficult torﬂ?e%ﬂb@uﬂﬁgﬂtobﬁb@ﬁ%?p?éfeiabgl Aouf 00816 ¢l53W84, mbRPerties such as
anti-wear and anti-rust because, as noted above, these surface-rel ated
properties arcemtemiy,dspeciallyoin théreaseof thet surfacevactide donmsiad dnhibiters, joransent i n
the base stock conglethe for sites on the netal surfaces which they are

i ntended to FFWMAL ﬁﬁa%eﬁiaé?}&lq%t AM8¢ar bon base stocks such as PAO s
do not favorably interact with the additives used for this purpose. [11]
USP 6, 180, 575 addresses this problemby presenting a |lubricating oil
conposition having inproved anti-wear and anti-rust perfornmance
characteristics which conprises a base fluid which conprises at |east 50 wt %
of a hydrocarbon base fluid and an additive conbination conprising (a) an
adduct of a substituted triazole and a hydrocarbon am ne phosphate in an
amount bel ow about 5 wt % of the total conposition, and, (b) a trihydrocarbyl
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Fi scher-Tropsch wax derived base stock fornul ati ons were conpared agai nst
formul ati ons based on mneral oil and PAO using the sane recited additive
packages. The fornul ati ons were eval uated for panel coker deposits,

oxi dation stability and CCS viscosity wherein the fornul ati ons based on the
i soneri zed Wogaisans7IT opsch wax exhi bited their superi orRGRUS2M6/044F d t 0 each
of these characteristics, based on the nature of the base oils, per se.

[14] USP 6,191,078 relates to an avi ati eA-pi ston engine oil containing from
about 60 to 75 wt % m neral oil base stocks, from about 15 to about 40 wt %
pol yal pha ol efin (FAO, about 3 to 6 wt % Pl BSA/ PAM ashl ess di spersant, a
viscosity inqees)i MUSIVE 180,375 Aistloséstigh pérférniante lubdicatitnoila JFiR patentpour

poi nt depressant, an antifoam and an antioxidant. [15] USP 5, 858, 932

di scl oses a limthei Bavkgrayndiof theolmyentian, indigages thatithe pedpedissiof oils :19Yd8gi nes t hat

contains A) 30-98% by. wei.ght of .a.m.ner.al ai aving.a visgosity 2-30 nun2/s
2t 100G any A ifereatiattd g ik hasi of rees iy e bl ProguB ¥bREIR ATt “or "

pol yal pha ol gf4 ' i ' maleFigRPaatEng, as
reduced amu%ﬁeg?déw@g%‘%g?glg?gtegﬁ .O%I?bﬂerlbgﬂgg??g&bﬂ%r‘meieglht pvvith respect to
100 parts by susfh@hielaéd plopeties evhih affect 46 ard@ifebted®y, tH8Jurfazeamith to a

| ubricating oil conposition for |internal conbustjon, engines that conprises
A) a major andieh thefoilis pmeentagto Oxidation fesistangs; Qfdi"?/P’é’cfggms?nE%n’F&]"ﬁPng from

greater than,35 {qQ _l.es h % @f R ance
preferably bé?rﬁﬁlydﬂéheoﬁﬁsfgat%goﬁgﬁﬁo/@s%gs %@{g@h%ﬂﬁ@%@grg@? &r’r%)iraé addi tive
conponent s syl idksiR affebleddy tHe slRaaGaNdS thothetal BBifades detoitgawith thel7] WO

2004/ 003113 patent relates to a |ubricant conposition conprising a mxture
of at |east toilo BitreotepreSucgpresistades inap dlsodedndided iarthissategory. fdther addi ti ves

wherei n one Fischer-Tropsch.derived base oil.(low viscosi C onent) has a
ki nemati c vi SEGRGIHSS %‘Pgﬁ)é@'ﬁf’“?%% apﬁgnstyarmf&r/egr f ’rﬁci%é%orﬂ}gﬁ}é’@her -
Tropsch deri i g M hdied - tihe BASs @ donfRI B

vi scosity at Yﬁ%ﬂ%a%%f?rhoé sel‘rﬁi:g% i{%ﬁ%@ qﬁ%ﬁlﬁ%tpﬁgl iséati on 2004/70118744
rel ates to a uselbThe piopegies adrcipare sarfagroddpendemt imparh gnather wasidedBont %
saturates, of which saturates fraction between 10 ém 30 % ar e

cycl o- par af f gh@ th?lﬁ’fmﬁ'éatioérﬁfﬁ(ﬂﬂiﬂ}?éilwi‘?@t HAee ﬁhﬁfﬂ L‘ItigF? Wh\!sl‘:\ﬁ‘ e yseddoa |
Rudni ok and. STaERe RF BiGegies of Bt ookt o RandBovidothe eptéq FEEOT 419 L0

Chapter 1, imalafE@bhfoperties idybith zompstitibrofor Besiladlesins onfthaigietabnal Fl ui ds,

2nd Edition, L.R Rudnick and R L. Shubkin (ed.), Mrcel Dekker Inc., New
York, NY, 19%gtfacexdiar tiiisredsen,ihis ofign diffiopltde phiaing geedbalame)betweenghe

hydr ocar bon manufactured by the catal yviic .ol igomerdzation ( rization to
| ow nol ecul aP FB?‘R“Q’F%%?SS‘)VE’GE a5 ﬂ%&"‘c 8?%?@5@' 'H&Igg?ex&gb%gr e carbon
at oms.  CoMDRAPARTR WehPand AM:-NisErepertids:Of RUpicalt tEpAdubehn afl whigef ul as

| ubri cant base stocks have kinenmatic viscosity at 100C in the range of about
2-10 nun2/s, postdssesibotoptopyrticsitegoddmedsare attbesanie imout 124- 143. [ 20]
According to R A Phillipps ["H ghly Refined Mneral Gls", Ronald A
Phillipps, Chapdjer Differdnf typey 8f bakistocks Rivecdiffefenepétfoingncctidradtemnce
Functional Fluids, 2nd Edition, L.R Rudnick and R L Shubkin (ed.), WMarcel
Dekker | nc., istios ¥ister baswtockeofor pxamplecthgineepankidpolypbestars surheas the a

hydr ocracki ng _apd/ or .hydr.oi sQnerizati on e S e referred to as
VM (1 o Repfpere) P B o BRI s Bk £ o "V
base stocks hay@rkhiRbp&tivd SGadichied 3y théPEoRmonkRe in dastiibife laBH- about 6
mR/s, with viscosity index in the range of 128-146. R A Phillipps cites

Shel | XHVI arvdnBxddwey Blepyovide exoelant anti-wear chipractensiies whaenconveriapnat at es: "It
i1l b ted that Shell XHVI and, Ex ' Ly 100%
Sht ur at o i tgen MG veRpE prrEbgnc D6y B ABY Fh i Aat il B e 100 g

a point of i Yepfopfhnce\GT¥hstIANBItGs! DIRE oftfer NAMY! gl Hald rélitivelg psornt hesi s of
natural gas t'o wax, using the FischerTropsch process. The wax can then be

processed by Hydeslgiis stakility, anidengoimg hydrolysis readily in the presence of water at

even moderate temperatures. They are, therefore, less well suited for use in wet

applications such as paper-making machinery.
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WO 2008/ 108747PCT/ US2006/ 048048 catal ytic isomerization of the wax to
produce VHVI base oils. Evaluation of these VHVI base oils shows that they
exhi bit excellent oxidation stability as well as the very high VI shown by
the | aboratory tests. Performance is conparable to that obtained by poly
(a- ol efi ns)wouwnisahsmi ght be expected because of their bPCUHUS20GHI484E ar

chem cal structure, but at reduced costs of production.”™ [21] GIL/wax

i somer at e base stocks and base oils of thts invention have kinematic
viscosity at 100C in the | owviscosity range of about 3-10 mR/s, and in the
hi gher-vi scosity range of greater than 10 nmm®2/s, with viscosity index in the
range of aboy#10}30HgdrdlyR@étebilityoeaml Ry i rUveﬂMchBéoﬂh droeab@&i basend nore
preferably about 114:% gr eat ePp‘E GTL/\;&V?X i soner at e base stocks and base oils
of this i nvemockm Thetuachxf aliefl ardma4tiss imeombivptiomwithdhe gtheabycboeaébomy A. A

Phillips. Bot h PAO nd OTh/ cks,and base oi

have vi rt ual ﬁ#el SUg yé’é'ogﬁ“? OFY%HE’&E c@ﬁﬁ[ ﬁ?‘ l;‘ﬁ@?‘é‘r%?’ On%ne
expert opi ni giq (l; rémt Fat i &@.ﬂﬁnﬁ&ﬁ@d&eﬂbw%& oiI's woul d
have exhi bited per rmanc ara at obt al ned by PAO’base stocks
and base oi | sxampleninySPb, 6DB¢)86n\'l‘eaﬂmml forhﬁﬂ.'}ndﬂs coamitiegRAQ’s,cover ed t hat

| ubricating oil formulations caonprising base oils conprising, one qr nore
hydr odewaxat BOWevaiypresans oHier perfommance praliams ) Alfheugh the hydradytiq stabiligr. pase

Stock(o) anaPEpvafERiod bidsos iBulE PAC GisBReordb BTl e el 1087 o1 o1
addi tives, pHeqnty dfffoultitaeBtadts p¥ed BEhile JTARS sutBicelrelatd Prbhdrtierexpect ed

superi or perfornance in |nh|b|t|n%$corr05|on preferably netal corrosion,
not only i ni suchlds\antitwear@pd @ntiirysiibecaaeiasynoted abovethesssurfaberelated at whi ch

the rate of BIPFOESGFF SSHBATEYPRN TR SHEn DD IPITRE aQves BT EhBooame
COT 1 0Si ON | NG BSLKTERY s G eSS MG RRG s ot her than

eteot sfié

one or nore hydr odevvahg{e or SE dr ol sonerate base stoc /or base

oil (s), GM bpmeect ambhigjmuaht)cﬁyﬂrod:aabm besk Gtocks suchras>RAQ's dotnoe favofably
preferably GJIL base, stock( and/ oy base oil(s). [25] It has al so been

di scover ed tH‘é?'a?te‘ﬁ!ﬂ&gler?@dﬁiveﬁéiﬁ%ﬁ:%g}lﬁP’é‘ﬂ)oﬁ%e m neral oil base oil or

pol yal pha ol efin (PAO base oil in apparatus lubricating oils, especially
avi ati on pi s{d1] entiSHes, 180557 caddresgesothis probiposbyt presentingtatiubrieating ailor e

hydr odewaxate or hydroi sonprate base sto and/ or, base ai l (s) QU
materi al der FYRPOPUELD %‘t‘%l{’(‘%‘?"gﬁ biweﬁ%@'é ‘B{t! -rush perfarmangg ehasactériar eof |
preferably ermal and
O dat | v st a) Pey GrpReatd bASIA WARNcRldrlsed ot B 3030 0Eof LS T s
provi des goocarbombaserfhad ahdiae additipe combimatiot comprising ta)ransidductofa t o
corrosion. The vi sconetric prqoperties of the l|ubricant oil conposition are

al so i mpr ovedbstifited igzole and adiydrocarhonming ph %ﬂpbé‘eﬁﬂémaﬂ@smhbﬁiﬁwect edly
vent on 1 oabgih 8 bPthe 0L RT3 (b1 THRRLS pbBhetf WAL or b ¢

netal corr osmvibﬁm/umrsom%@fﬂh&a&nbbmﬁ@s’mmw&ibﬁcﬁ{ fRhais bNde thkydier r 0Si on
resi stance, preferably nmetal corrosion resistance, of lubricating oils

contai ni ng of& b‘rphﬁéphat&tﬂﬁhe@dduﬁﬁ eiwaeniabouy 35l topabentey: ébﬂ?lesbam‘ @id active

iy dr odouanat B SpaRlsEas el Bi&Bshan i of BiiRttal Si pllEin St ifutelic PR T base
stock(s) andjprublHastediitdosity, i95atliaxddihehatader Mt a ﬂ%&fsﬂg imiest d8NL0 or

basestock(s) boiling in the |lube oil boiling range resent
i nvention i sgpteo has ﬂéulfQUCQlﬁer& belovh0.d Wils anda mtalrvgomhtgcmdr nigty,

preferably ro the antic rr03|V|t g the
corrosi on re%‘?'@?’&ﬁ’&k’ Eb Hprrﬁﬁllh&&r 6‘$’P Fﬁﬁ?gﬁ‘g{p&'ﬁ Ee'as r| cating
oi I's contai niypg J¥ike %se'mﬁ&cﬂﬂédmﬁr%" 0B dPbis G Eifdd @ oﬂhﬁie%%h'ah%wr face
active netal passivators and one ‘or nore corrosive anti-wear additive(s) and

a base oil byr mbjrdrgisamerihead Bislerdirbpschevax onpude alpiaal Dtni'&wmﬁteac hydro-

nggoi SOomer {jl}:aerb‘:l?r(xjl Sag v?c l'as (asg oﬁlsn gtl r%{nclr)a %?l o?‘}gll Sr? Group II ant? %rot Oﬁﬂnc} and/ or

other synthetic hydrocarbon stocks including those of Group V, and preferably
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- 10 - oil(s), or mxtures thereof, preferably GIL base stock(s) and/or base
oil(s) boiling in the lube oil boiling range. [28] The present invention is
also directed to a nethod for reducing the corrosivity, preferably netal
corrosivity/inproving the anti- corrosivity/enhancing the corrosion

resi stance,wpnredarsiitt y netal corrosion resistance, of |REWULZAGIOMPIDI | S

contai ning one or nore anti-corrosion additives, preferably surface active
nmet al passivators and, optionally, one - nore corrosive anti-wear additives
and a base oil conprising mneral oil base oil and/or polyal pha ol efin base

ol ef1'n bave 57 PousPh ey o 2y APsRev bR S iR BErsR LY P
L SEACE) SRR R el B PA nelBR)

m xtures theréo ase stoc e oil(s) boiling in
t he | ube oil |1 r e ] 29] . The present inventiaon i.g also . directed to
a met hod forlogﬂjuclggg 6&%_@%@515&%%8@&?} S}S’?‘B?té‘f t}ﬂbf‘f;al}t},af)%ﬂgdgnd( or
non-ferrous Yt al o GOlst Qﬁﬁ%nLﬁ'cﬁ@paﬁmﬂétS{&hlbﬁﬁétB& Rréidhiced b thé!bri cating
oi | formul ation=ontal ning oné or "nore surface active netal passivators
during use Mydroibsrnenzatiog of FischprpBropselssynshesized wanxi under mpantichilaf setrofil at i ons

contai ning one or nore anti-corrosion additives, pref ragl y, surface active
met al passi veonditionsd The patsat writesdtbaijhisdydpisnmacrzed angde xate or

hydr oi b t [NeT bl . t d/
base or () tormpai o8 ik haf Bafbicitpdiet fperibllo PROGRIQAGE) ANIOL
oi I (s) boilighal hihdt8l diVBérvediabdstotis. st qientlffRe hylddHomerizadot her aspect

the present invention is directed to a nethod for reducing the rate of
corrosi on, pstecksrcah by uked asois or hledded inte forfmalations imamennts geRsBEULHE i n an

apparatus |ubricated ing a |l &reicatin oi |..farmul atj an conf ai ni ng one or
nor e anti-co?Q%s‘f%';s gﬂiof’r"'\‘%%f’y éﬁaéergﬁl “?&HPM&BP“’@@“W ¥3Massi vat or s
and one or oy iff QAfi afa%itw&!orw&iﬁv@sgﬂcka &R, Mhe 1éiialsoahaitste it appar at us
using a lubricating oil containing one or re anti-corrosion additives,
preferably gddifiacsackaegds\can and db comam manydiffesend chemical types ef additivesi ve
anti-wear additives and a base oil conprising one of nore h%g@odewaxate or

hydr oi somer aansl tha perfexaance of thetidseisemerized;hage stockt ths patent Walia sy and/ or

base oil (s) or .m.xtures thereqf [ r S d/ or base
oi 1 (s) boil iWQ“FW'E%‘@?ﬁ%‘?’i@?ﬁ“ﬁd%ﬁg%é’%ﬁ'}‘%r?%%@g‘gﬂ a?p%%ﬂ@.l inn %Eot her aspect
the present ppuRihé Qiperidrifl 6kt @faddtizd B draisomerided Risthe£Tepsch oak
conprising: (i) a base oil” conprising: (a) at least 10 wt% preferably at
| east 20 wt Ybasastosk pver BAGsngd raimeraéaatst@@ isonly demonptrated by spRariorabl y at
| east 40 wt % nost ferably at l.east 5 % based on the total weight of
t he base oi |re§1,sta5|ﬁ%gfﬁle,%l?réerﬁ§,§}%§ %ﬁﬂﬁﬁ%roi somer at e base stock(s)
and/ or base oil GTL base stock(s) .and/or basge oil S)ticaind'm xtures

I

':)her eof , rk)r egﬁaigl)vsmﬂﬁa%l@ %ftﬂdélﬂx i) digastedde PERBRINLSY hg H‘b‘?“i"@&t ing oil
i et o vi SBistiapg dsgven ey Ruafiit BihgRly TedRecr SpleAREE ngiociBh BY °

preferably ahaithisSmeAziaR sBidsSockBEWaREhRd frattionation!t Itiirldicatl thmdhe, stil |

more preferably about 12 to 25 m®/s, even nore preferably about 14 to 20
m/s. isomerized stock fraction boiling in the lube oil boiling range can be used as

base stock in formulation typically containing one or more additives such as
detergents, dispersants, antioxidants, anti-wear additives, pour point depressant,
VI improvers, corrosion inhibitors such as benzotriazole and the like. In the
examples of such isomerized stock containing an additive package, the additive
package contained viscosity modifier PIBSA-PAM dispersant, detergents, anti-
oxidants, ZDDP anti wear additive, demulsifier and anti foaming agent or it
contained PIBSA-PAM, PIB-SA dispersants, antiwear additives, detergent, anti-

oxidant, friction modifier, demulsifier and anti-foamant. These hydroisomerized
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(b) about 20 to about 90 wt % based on the total weight of the base oil of
one or nore mneral oils having a kinematic viscosity at 100C in the range
fromabout 4 to 40 nmmR/s, preferably selected fromAPI Goup | or Goup Il

or m xture thereof, (c) about zero to about 30 wt % based on the total weight
of the basewoizbosabs7ppl yal phaol efi n havi ng a ki nemati c vPGRUSDM6048H8 100C i n
the range fromabout 4 to 40 mm2/s; (ii) an effective anount of additives
conprising one or nore of viscosity indax inprover, anti oxidants, anti-foam
agents, dyes, ashless dispersant, anti-wear additives, extrene pressure

dditives; - 12 - (iij) about 0 001 to aboyt .5 wt% preferably about 0.01
o 1. 5wt g Fster-Brnsch i tetibebass stook SSamifsgns ek cPmoRGHAEATEl or bl y
about 0. 2 tgg%@aﬁ&?l%ag&gag@?@g%i%ﬁ ?Rbyusz@o% smé r%&teg'aﬁdﬁfve/q most

preferably active 1 ngr t surface active netal

passi vat or. phoRakks \WIRe fdraaldthne waré etdlddted farlpanel cokasddposits; oRidatisa ure of one
or nore hydrodewaxate or hydroi sonerate base stock(s) and/or base oil (5s)

and/ or GTL tstahlitytandKi(sS vispeityrwheseis the formplatigns basgdiondhe isomeriged base st ocks
and/ or base 0ils of sajd m xjure preferably has a 0 of about 10 to
5 il o pAHebEEroPsah S cxbitiEd Biett Sipsnontoif fedhed 1 Bl SEou 14 to 20
m2/s, the Ik b b | 'y constituting about
20 to 80 vvt(t’}?@grce gﬁ%?oﬁ%ﬁ%%lﬁﬁ%ﬁ?gogma% blr}n% epf)e?eferabl y about 45 to 55

wt % of the m,xtur (41 . .[03 I n.yet another. aspect t.he present
Mventi on i SN cdiSkies 7k seihGRE o Ayt PR R Eind AR R o ot er bl
ferrous and/ oufEiitol B Wi¥d iffElafbil a4 D6k frdmAboddl S0 dHobOF MRt ON engi ne

| ubricating oil conprising a base oil additized with at |least 2 wt% of an

ashl ess di selwdptia olafin PAOYtabeat oot wt%dIBSAP AN asidehs tdispessantpapri si ng one
or nore of viscosity, i ndex inprover, a&hbéoxi dants, anti-foam.ng agents,

dyes, anti - SEOSEY|Hidex JAprayer, asoErosiopd OT, AW EaF @8t 2 PIREPURL | ve net al
Pibr i cat | ng presStt i g bigaPaRfplan, 1 20 20 3 L0 0o Tore. br et er abl y
base or 1) oflbbsk diSSeseaRRalaEa RErshing of tordtminth brudemil, ok
her cof . pr G ARton Egingt88 ChB &) SEREIEly WERE: O fiderplfl Bkt i
base stocks vistokity2-30minie at G0 Ctad meiscisity edexi mg lesatign BRIy a

ki nematic viscosity at 100C in the range of from about 4 to about, 25
me/ sec, prdyeveishiolapalyalgha glefin, zinodithiophosphate in ap amaunicomsspandio t o 25

me/ sec, sti. Z : eferably
about 14 1o i HAGHEAEREAC iR P DR2R SR TE oI Ri3EGeBl 5071 Y,
of one or nqbqoqipgggy“@g}ﬁomwmeailyi scosity at 100Cin the - 13 - range
fromabout 4 to about 40 mm2/sec and about zero to about 30 w % pol y-

[016] USP 6,060,437 relates to a lubricating oil composition for internal

combustion engines that comprises A) a major amount of a base stock of
lubricating viscosity containing from greater than 35 to less than 70 mass% of
one or more PAQ’s, the balance preferably being one or more Group I base
stocks and B) two or more additive components such as an ashless dispersant

and a metal detergent.

[017] WO 2004/003113 patent relates to a lubricant composition comprising a
mixture of at least two Fischer-Tropsch derived base oils and one or more addi-
tives wherein one Fischer-Tropsch derived base oil (low viscosity component)

has a kinematic viscosity at 100°C of less than 7 mm?%/s and a second Fischer-
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al phaol efin having a kinematic viscosity at 100C in the range from about 4
to about 40 nMmR/sec. [34] In the present invention the anti-corrosion
additives, preferably surface active netal passivator is present in an
anount in the range of about 0.001 to about 5 W% preferably about 0.01 to
1.5 Wt % nowe esefogabl y about 0.1 to about 1.0 w % st pCT/USODNG4peT er abl y
about 0.2 to about 0.6 wt% even nore preferably about 0.2 to 0.5 wm % nost
preferably about 0.3 to 0.5 wm % active ingredi ent. Wien present in

conmbi nation with corrosive anti-wear additives the anti-wear additive and

the anti-corrosiqgn, additives, referably surface,actjve tal .
passi vat or / awsab¢?3§ﬂ&ﬁs%%(}ﬁg@¥'sF%51 W@Bﬂtiba%%k%ma-‘ﬁéﬁoﬂa’oqtt ive,

anti-corrosi o@déjfi ' ' watio of about 45:1 to 1:1, preferably about
30:1 to 1: 1,ﬂjrpore ﬂb“lér}ézlrlégﬁggﬁysi to 1:1, still nore preferably about 15:1

ndi cat ed, 1 H88hasBs Supligaib BRIty T T BetorkubticainedBste ) nuent | on
cont ai s N Qi Wi MGFATYRISS WAl ot e tales FABBoR' 00K () and/or

base oil (s) odewaxat e or | sonmer at e base stock(s)
and/ or base gitiveén 10 @hd 3083% ark opdloparaffind and thasemindes boing ar amlitadr es
thereof, preferably GIL base stock(s) and/or base oil(s).  [36] The

non- convent i paraffins; havirga viseesityrindexefaboxe b2k andia ppwrpaiaidelew r B°%Const i t ut e
one or nore of a mxture of base stock(s) and/or base oils derived from one

or nore Gas- (19} dAtebding e RidhRRkiaal Shubltin\[tPdly ée-oefiintdeRaRadnickr
hydr oi soneri zed/ conventi onal cat (or solvent) dewaxed base stock(s) and/or

base oil (s) atetRie8hfibkim Ghapteral, imASynshetiehubricants and High-Parfosmancsr
- i | Qil ) f k h , and
My st ocks Bupariona B ek Edan L R RERuek 36 B AbektEs et lcry, *"
ffinate, h kat.e, | tgs ' ' | oil,
o even non. BEBSIRC REF vORAF 1980 p8G (BRI, 6 pity Amletin ROFLE

materials regeai datleon memifattufpddyant catalyoic ofigaimerigation (polynmrigatiores of such
base stocks. (0371 As used herein, the follow ng terns have the indicated
meani ngs: a) to'lamstholecuiptiweight pradaetsheklingar elefins Mawog sk of MErgE r point,

typically existing,as a solid at,,roomtenper I ' erature in
the range fr8RMb grcomgmsrgial ‘8‘Ha‘“fs%°ﬁ£$§fﬁ%§°§?é ot?lnatnaggﬁlfgut) paraffinic
material s; biub"'?ﬂtﬁ;agé §béks HERE RineMlaticdtosi) atiW0ed iRy rafige ldbdut such as

al | canes. Par ap Inic materials may include |inear al kanes, branched all canes
(i sopar af f i n2)10 mmspwith aisessitycipdéinghafdngaof abeutd24+143. and/ or nul ti-ring),
and branched cycl oal kanes; c¢) "hydroprocessing”: a refining process in which

a feedstock !@oh\eaheé’orwgftowm PHiglippRt["Highly Refiiey Minsrsl Qity!, Roakld Apr essur e,
commonly in the presence of a catalyst, to renmove and/or convert |ess

desi rabl e coRhidligps; €hapter 15 ipfSynibesicdubriesniswad High-dgeformance Functiona
Fluids, 2nd Edition, L.R. Rudnick and R.L. Shubkin (ed.), Marcel Dekker Inc.,

New York, NY, 1999, base oils that are produced via hydrocracking and/or
hydroisomerization processes are broadly referred to as VHVI (i.e., very high
viscosity index) base oils. Common examples of VHVI base stocks have
kinematic viscosity at 100°C of about 4 mm?/s and about 6 mm?/s, with viscosity
index in the range of 128-146. R.A. Phillipps cites Shell XHVI and Exxon
Exxsyn as examples of VHVI base stocks and states: "It will be noted that Shell
XHVI and Exxon Exxsyn are both virtually 100% saturates with no measurable
aromatics.” Further, R.A. Phillipps states "As a point of interest, VHVI base oils
can be manufactured by the synthesis of natural gas to wax, using the Fischer-

Tropsch process. The wax can then be processed by hydroisomerization or
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d) "hydrotreating": a catalytic hydrogenati on process that converts

sul fur-and/ or nitrogen-containing hydrocarbons into hydrocarbon products

wi th reduced sul fur and/or nitrogen content, and which generates hydrogen
sul fide and/ or ammoni a (respectively) as byproducts; simlarly, oxygen

cont ai ni ng Wpdoasaashons can al so be reduced to hydrocar POHES2e6d480% er ; e)
"catal ytic dewaxing": a conventional catalytic process in which nornal
paraffins (wax) and/or waxy hydrocarbonsg- e.g., slightly branched

i soparaffins, are converted by cracking/fragnentation into | ower nol ecul ar
wei ght species tq |[nsure that, the final oil uct (base .stock base oil)
has the desi¢¥alylg EGH@FZMOfﬂE?WtQJPIWH? X&%SF ?gf'iaﬁﬁaluftbqn of these

i somerizati : ] B ' : i and/ or
slightly br RUAREES @'Jp%f}%’%f‘?%@ﬁ@féxﬂé@%%eﬁg 9@8&%@5 Bt A O o
i nto branchegkrhigioVEsitvansyee lakamenafebisn Petformaricedsresmparablecottauch a
process possibly Tequiring a subsequent additional wax renmpval step to
ensure that obteinéd bpipobyi (a-pletids)c whidhamight boexpestediheseussiof theinkroadly desi r ed
product pour point); g) "hydrogracking": a catalyji [[ocess in which

hydr ogenat i oHMRE ﬁal&mpme,&usewH@qeﬁﬁggﬁgﬁpﬁ%ﬁm@f hydr ocar bons, e.g.,
converting heavier hydrocarbons into lighter hydrocarbons, or converting
aromati cs anf2d} cGTLOpar mbmerate basestacke ardbhasewils of ghis inventien bavénched

ffins. h). "h d ing' .. (e. 9., | SODEWAXI N f MSDWI/ 4
o Bxxon: obKRCEANGBEREGI 1003 e dwaiieouteing of PP SBLRE R ch in
i ngl t ] Is 3 AHA i t
Conver si o oS EbiEBEAEE Ve el LB Bl 1 B e

slightly brapoheergefabadtfi30orighéaternpreferiisinaboyt I3Sar@nender, sucbawos f i ns, t he
resulting product not requiring a

separate conventional_ catal ytig¢ ot sol vent
dewaxi ng st epreferably @abowthlé O greater- ﬁﬁd’m‘@?‘ ispapsratsase stopks QWj’aFEPﬁ%OE

"hydr oi te', "I ter,.." j te" " d te"
efer 1ot ettt yerid BbAuEaNgH OF YL G EBIR R ohed bRIA PHIRLCITH E i e
specifically indicated. 10381 Thus the term "hydroi soneriz tglon/cat

dewaxi ng" i s[022&d Bchr%‘b@ranﬂ@WWQ%QW’BV?@&%&@?W%%Q@% e conbi ned

ef fect of convert.i or.mal, paraf f.i or waxy hydrocarbons by

reaf f angemsnf’@hﬁgEP%&H’%%F%%@&“L%?@%?%nched i so-paraffins, followed by
(1) catalytic dewaxing.to reduce the, anpynt o residual n-paraffins or
slightly bralf®3d TBercEuE.AneiexReTh pRiR halds WHLG&E%W ispmepgte basé
cracking/fra {4 i bledbithgr

i sonerizati og@%ﬁﬁeﬁge ggf g’étulfd\zlﬁeavg)aégg 9??@&5%@?%38®?§?h6 i sonerate, to

reduce the pppdimeli lYRAONAsNStockd/m@d bakeoiler m (or sol vent), is included in
the recitation, the process described involves hydroisonerization followed

by sol vent dgm@omeqhvg{tfoﬁms t he physical separation of wax fromthe
hydr oi somer a t he product pour point. - 16 - processes

from gaseous [gxg) boR-Hae Beah disesvetsttharlabscating dilfpemulatiohs¢omprisindbaseunds,

and/ or el enents as feedstocks such as hydrogen, car bont gi xi de, carbon

monoxi de, wabis comptisingene et merchydsedgiyaxate ordydrqisumpera ?)%Fﬁ%l:‘(sbr opy! ene,

propyne, butane, butylene nd by : base oils
are GIL mat eF‘P&PEB@F qlﬁ}r é&%%ﬁsvfgg@gé?d{?%gp ﬁ§?’2&'g’g‘§§¥a v i ved from
hydr ocar bons o dfefab G TR s\ @sk(S)YdaHdNs Vase il (8 whoe additins] withahe ar motdrensel ves

derived from'sinpl ér gaseous carbon-containi hg conpounds, .
hydr ogen- contafiorrgsion apditives; praferably swfaneaetiveanetplpassivaiorssexhibit. pase

stock(s) and/or base oils include oi.ls ,boiling. i I.l1boi | i ng range
separ at ed/ f r SBEXREAIELSYPFIQRE m‘%ilﬂé‘g"%t'f'gﬁg'frgérlf’}é’:@ege% g{sekaf]or exanpl e,
by distillat icBHoQBH,ﬁdpﬁ@ﬁlﬂﬁﬁll%uﬁuﬁ&@g@mé&tlﬁ, fbonin usepthe pate@ewhichg st ep

which is either the well-known™catal ytic dewaxing process, or solvent
dewaxi ng pr ocesterial} preferabiy orctalicorroded being reduerdcener tiow assompaemdip the

synt hesi zed wax i sonerates, CO i sing,.for exanple, hydro d, or
hydr oi soner | F&lg/0é §errpgien %ﬂe\i’éﬂ{gd’ﬂghﬁ‘ﬂ’é’&agtﬁ ﬁ?ﬂ%ﬁﬁ%@eﬁéﬁf § gg\rsgiéﬁs :

hydr odewaxed,; @l ARGl logifg &L dilstRNEtRsh frieseliRére Tr opsch
(F-T) materi é?%%g?&hégﬁgggﬁgéli,@ﬁtﬁcg%oﬂy%r ocarlbons, waxes and possible
anal ogous oxhydrulceaxate or hfdroisomeraty Hassctavkis) andior basedriis)s Grfds basedkat (or
sol vent) dewaxed F-T hydrocarbons, or hydrodewaxed or hydroi soneri zed/ cat

(or solvent) dewaxed, F-T waxes, hydrodewaxed, or hydroi sonerized/cat (or
sol vent) dewaxed synthesized waxes, or



m xtures thereof. [040] GIL base stock(s) and/or base oils derived fromG |
materials, especially, hydrodewaxed, or hydroi sonerized/ cat (or solvent)
dewaxed F-T nmaterial derived base stock(s), and ot her hydrodewaxed, or

hydr oi someri zed/ cat (or solvent) dewaxed wax derived base stock(s) are
characterized typically as having kinematic viscosities at 100C of from
about 2 nMmPWe 20u8/18836Ut 50 tnnR/s, preferably from aboutP/HRPILRIH about 50
m2/s, nore preferably fromabout 3.5 mR2/s to about 30 tnnR/s, as
exenplified by a G| base stock derivedf®y the isodewaxi ng of F-T wax, which
has a kinematic viscosity .of about 4 nmm2/s at - 17 - 100C and a viscosity

nydr odewai bkl Al B Dm0 S thtedroBre ol P SRR RIEOZTC 1 ©

catal yst. Refarsmne& SiREEin to Kinematic viscosity refers to a neasurenent
made by ASTM net hod Dg4§ [041] GM base stocks and/or base oils derived from

donaed F1 INSIor 64 23R CRER e BYES thay Replabisy A 1B Db e feiinctdloifs T L ERT)
hydr odevvaxeg,/as@{,n Bygblg?@?g?léﬁﬁ%wm@bilsnoh;y;ﬁmﬁxs Hdwixisk widss- der i ved base

stock(s) and/or bas , Which can be used as base stock conponents of
thi s i nvent iespecially dwiatidvepistoh zngioe duliricating pilicomippsitigns withiong opBWe poi nt s of
about -5C or, |ower, preferably about -10C.or, | L, I fer about
-15C or |0\,\,éw,drg46,vv|ap(gtﬁﬂ$y &%ﬂp&%ﬁﬁﬁﬁﬁﬁ%gpaﬁ%ﬂ%}%ﬁd "@ﬁ%@ sone
condi tions - v tersbR'GTower, wth
usef ul pour”%évn@\séﬁsg]?s%;%g%gﬂg@ggaéggdig%g{H{lﬁgfgsélj’é??%ﬁ&g' Ifgnecessary, a
separ at e deviagé @cispandidnbase ofi(shahaiataihsithe demnelend ddatbeistabilitpour poi nt .

In the present invention, however, the GJ or other hydrgiewaxed, or
hydr oi somer i withisufficienbsolvency dp reduge aagiae doppsits prawidss 899¢ OWIFRRISY and/ or

base oil (s) used are those having.pour. noi . Of SI p.gher,
preferably dBEROP Esmdsﬁw%.ﬂg?s,rgﬂg “D ecfog’lroglg y@gg’%"@% @‘Ppﬂ?lgﬁer.

Ref er ences ' ARt Isb empRAedr THE NibrivasteoibyoniosM D97 and
simlar aut rﬁaﬁ%ﬁ‘%@?@%&%ﬂdg?ﬂhﬁﬁg GIL base stock(s) and/or base oil (s)
deri ved fronicAMIsmprvides snexpeptedlysimprovadimusidueiestion and ?’ﬂﬁcﬁ lomsBilri zed/ cat
(or solvent) dewaxed F-T material derived base stock(s) and/or base oil(s),
and ot her sROMMRkx- derived base stock(s) and/or base oil(s) which are base
stock conponents which can be used in this invention are also characterized
typi cal |y asj0B6li riEhesrssant inventioniisslirecisd tge matheyt fosreducing BeEpPER1 y 100 or

ter, d.m b 120. ter. i L . i i
et oul ar 1 on pedtetabrRel skl MRy R ¢ RILLO BARUL el BB TS 7
oils may be éh;ﬁésﬁ{rﬂqgéigta&?@ﬁfeﬁb@%%l cofRIsforresibanad) oy hibdfeating gileat er, and

even nore preferab 40 of greater. For exanple, G| base - 18 - stock(s)
that derive dontainiBglonewt erdre hsti-oombsiom bdditivesT preferablysusfaesprtiveamstyl F- T wax
generally have a viscosjty index of 130.,0r greater. References herein to

vi scosity i nepssivater@) acha ﬁ@?l\ﬂ%%‘&g ﬁz@?&?&[?ﬁ%‘}e ?frf"aE?ﬁ*r){e“?%%,‘” alxﬁtrg GTL base
stock(s) andf oy bassnlald thke Hofi(sy a1 bake BiIEH GFTRaS (bl drARs
saturates), And nmay contaln m xtures of nonocycl oparaffins ‘and

nul ti cycl opabaatbil(y, érmixoures tetdodpreferdbleGTLchasesteck(s)dmaling inithe lubthe ratio
of the naphthenic (i.e., cycloparaffm content in such conbinations varies
with the cateil Yellingsengenper at ure used. Further, G| base stocks and/or base
oils typically have very |low sul fur and nitrogen content, generally

cont ai ni ng | [#29] t HEe pdesant i@ntipmis aswdinstaes toyagnethpd Jor reducingithe about 5 ppm

of each of these,elenents,, The sul fur .and nit.rogen content of G| base stock
and/ or base Qﬂrrosb‘BYYaPngﬁrabl}’ ‘Pﬁ@ls?ﬂ}'fﬂsb‘i@gw:r?‘g% ﬂ}?rf’/r'i?léodevxlaxi ng of F-T

material, eS{%ﬁFA ityerhianciiBthd corfoRimTedisthhoe, preferabR4ftdtal dorfosiuref er red
enbodi nent, e Sglby%r@sagm??ock(s) and/ or basép oi | (g)dtﬂcorr_pri se(s) paraffinic
materi al s t hakistnosicfuyricatingioiinotdtyinifg onerorayerk iavtitcoupsionfdditiyesaind onl y

m nor anmounts qQf cycloparaffins. These GIL aase st ock Sr} and/l}gr base oil (s)

typically cphﬁ?f“rré'%l}’;ﬂﬂ age active metal passiyatorsand opg QL moFe gerresIye g 'r'wf?fan 60 wt %
non-cyclic | SRRAALf didy ba%%%fl%g%h% HFEHRe diNGHE diondte HyBRRIGNSAE O
nor I'y greater t I

i soparaffins, prefera an 85 wt % non-cyclic isoparaffins,
and nost prehpdrofibinegitebiserstadiés) af@onbaservilfs)c GAILi lease swpk(shaid/osbase




ettt

[ 45] Useful conpositions of G| base stock(s) and/or base oil(s),

hydr odewaxed or hydroi soneri zed/ cat (or solvent) dewaxed F-T materi al
derived base stock(s) and/or base oil(s), and wax-derived hydrodewaxed, or
hydr oi someri zedkat (or solvent) dewaxed base stock(s) and/or base oil(s),
such as waxwpsomsangrses or hydr odewaxates, are recited i PCRIBI06PAE048 NosS.

6, 080, 301; 6,090,989, and 6, 165,949 for exanple. [46] Such base stock(s)
and/ or base oil(s), derived fromwaxy fdeds, which are also suitable for use

in this invention, are paraffinic fluids of lubricati ng - 19 - viscosity
AN R Tt erm,fnpéi‘ DT basE ek RaloE e Bl Char ural sour ce
uel's hydr ocbrogifﬁéﬂﬁb@ﬂﬁ S o raffinat e, ﬁ;'t ur af' nexes. Y
fYom shal o d0%8 o me?eﬁl?ﬁ%?éﬁw afgelegitp S Hghod Rrapdyoing fle= 711 o o

non- petrol etg@mg{w a-éllé?&%l?]@ %o%%fngtgﬁmgfdﬂg%%ﬁa{eea”ﬁ" s, linear or branched

hydr ocar byl car on nu 20 or greater, preferably

about 30 or cﬁfrﬂ‘ﬁt Jenhmsting thelof®sioh resictimdes preferablg/metaldmnsmne base st ocks
and/ or base oils. [0471 Slack wax is the wax recovered fromg 34 ‘
hydr ocar bon rGSlBtanWt; lofi brigatingeileeqntaiping ongOn mese poti-coErgion addiy espet roI eum

oils by sol ven aut.or ef r ng enpl oys
chilled sol v%’ﬁf ﬁu'ﬁcer?@ ‘H@ﬁ‘ @RX‘% ‘%?%ég@%@gﬁﬁéﬂyf%ﬁ%%%but yl ket one
(M BK), m xtiyrRsivefaniiGhédylaBlitived xidis Baseil ddniprivirel infrlerslrvdl baskoile
autorefrigerative dewaxi ng enpl oys pressuri zed guefl ed | ow boiling

hydr ocar bonsamhlm’tpodgmlphaapiaﬁmbm dllbjamplacmguibql‘ heumninera) oibbasgred from

h h h |
Suur - andl 4 M pRRRiRIpERSISTR PR SLH. S oL o HFeroleiRRe AThEES < ocur ea
frompetrol & #@ngf‘altesbas ¢ ﬁzgﬁd/gr ﬁa\éle (sgaﬁql'LrUaEé Qee s s/ e EHSE'G:I%‘S?”DOUWS

Such het er oat oM ¢o e renovéd by hydrotreating (and

hydr ocr acki r\ﬂ')mlx@lﬁ'e§ arerwf,amfeeamy GTdbasd emmk(sm and'/at base ofki)Bpilingin

hydr odeni t roﬁ%enatl on so as to avoi d subsequent poisoni ng/ deactivation
of the hydr Q(bﬂlﬁr@lkh@lilb&l'WaI yst. [049] The term G| base stock and/ or
base oil and/or wax isonerate base stock and/or base oil as used herein and
in the clai n@20F tDhdyressnt arvehtionliscadsceditected tog metbiod forursdudingitheirates of G |
base stock and/or base qil B_d/or of ~wax-derived hydrodewaxed or

hydr oi sorrer i ofetprrosion Bie ferably derqusandipragniserausmeiak Comesion Ak e oj | as
recovered in theaftt? gﬂgétké’ﬂsngégql?oﬁmtx 61%@&#9{5 tﬂﬁmgqfn% o@rﬁor@ase stocks

and/ or base %ﬁﬂar ['ons” andfor wax rirve ewaxe

hydr oi soner i ﬁﬁ‘tﬂc@a&u\(meﬁbbmﬁl‘aﬁorﬂém@ng%akeﬂgslabﬁtanmgsﬂ’ldnammralut usf.lnglctl ons, as
wel |l as m xtures of one or two or npre | ow viscosity \%gae st ock('s)

and/ or base libricating eihfarmylations seripiping Rne- Q!émrséatlﬁ;?aﬁoé'ee Riyes, or

hyd t |
racti on(s) MerdaanstpeRUVE okl PRFGES SRE0 Rt B triiprfalty e B3 (100 o,
base oi | frag}draddwaxafd 6t iyidrdiSomelate base stbvlﬁtrs))ﬁlﬁﬂ‘&Me ofl(s) GUL biasoner i zed/ cat

(or solvent) dewaxed base 'stock(s) and/or base oil fracti ong to produce a

dunbbel | bl estdck{s)ansi/or base oib{sp aximatnres theseof, prefrsakly i GTly ba i thin the
f d 50 f t, the GIL materi al
Fromrent on ¢ fulrehasg 086 botietin ji RnRbing ST R BTN - 0e BT C R

material (i.e ., hydrocar bons, waxy hydrocarbons

A sl
synt hesi s pr {38ks heap fB&R?éW’@lpﬁﬁeW'ﬂé’%‘H‘%F E?ﬁ?ﬂé%i‘ : Létfﬁgrqdé‘ﬁd from CO
d hyd
catal yti 3953151?%“5 P, BE Fothbidn] pEraBIT e A Sk on'ref8 @%‘ﬁ?ﬁgﬁ’%sé?ghi f or

produci ng t hi dDippatidss bHtfedughga hlitﬁloatiug oil fomlghlﬂorpmﬁmmgsmeﬁhl S process

is also well known to those skilled in the ar
more anti-corrosion additives, preferably surface active metal passivators and

one or more corrosive anti-wear additive by lubricating the apparatus using a

lubricating oil containing one or more anti-corrosion additives, preferably
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[51] In an F-T synthesis process, a synthesis gas conprising a m xture of H2
and COis catalytically converted into hydrocarbons and preferably Iiquid
hydr ocarbons. The nole ratio of the hydrogen to the carbon nonoxi de may
broadly range fromabout 0.5 to 4, but is nore typically within the range of
from about WO20a800824775 and preferably from about 0.7 tOoPCI/BR2008848048 wel |
known, F-T synthesis processes include processes in which the catalyst is in
the formof a fixed bed, a fluidized bedler as a slurry of catalyst
particles in a hydrocarbon slurry liquid. The stoichionmetric nole ratio for

a F-T synthesigs reaction js 2.0, but there are man reasons usi ng ot her
than a st oi cﬁqféﬁ%@‘i'tlv@ m%t%ﬂ RAsgi¥atoF @I?rqune?iercﬂ“f’ﬁ apy- “f?ﬁf)%sdoﬁ "YfScobal t

I hyd 2 to COi
Tyl cal 1y andar 9 Y PO AR TE Rt Ra/oBERa e B bR R B E 2na 0

i's bubbl ed Lumkmg@nmebbmmr(a) QTI! besestock(sy anddr bsseaiis)ion niifitirey esence of
the particul ate T synthesis catalyst in the slurry liquid at - 21 -

condi ti ons dh@moﬂrw@emblﬁGThWNQ@Qﬁb@}@f hespeilés) bpilisg lmeclﬁbla@émgr qui d at
the reaction. @ggﬂr tions and which conprise the hydrocarbon slurry Iiquid.
The synt hesi% Deifd&r bon 1iquid is separated fromthe catal yst particles
as filtrate by neans such as filtratiaqgn, although other separation neans
such as cent[ﬂglhgdﬂraéﬂthéa@ﬁpﬁét the DEFSCISGH‘@D@PW%@YW tocan avaRIgRRISt8R ar bons
pass out the to L t he. hl?{éirocar bon synt hesis reactor as vapor, along with
unreact ed sy S P8t ot her gaseous reaction products. Some of these
over head hy (o"1¢ e typically condensed to Iiquid and conbined
with the hyﬁ)gcgrbgﬁoﬂemf)gs‘rﬁrél trate. Thus, the initial boiling or nt of the
filtrate may veer)yatdemrlawﬁ%,@mfmbtmﬂe@r 20,81%s spse prefernbly b

hydr ocar bon vapor

process conditi oni'wg'a? lﬁ’%ﬁ&?ﬂ%ﬁ% W&?tt@ %{‘Y’trﬁgé{@ﬁ(feﬁ%g{aqg%e‘ngsrsrlgéhem >

products. Typi cal weangiid &E‘ﬁ]e%tfaﬁ%%%@ofﬁe%%ﬂl‘ﬁﬂb@@@hﬂ@fhﬂi yalesgy-i si ng.
nostly C5+ paraffins, (e.g., and preferably C10 araffins, in
slurry hydrocar bowaxgrtntohhydmlqomcaisbamﬁwak&s)mgd@rbaseadni(s), sing a

ted bal t | d
hour Ty gas. space GEPBEI T e bE) paf B RGho b BIE AN bRt rgésgégspi.n
and 100-40, 000 V/ oH((ef GBuE oftfs ?‘ﬂ gﬁl?éioﬂ% &k@fbollhf‘g fgageous CO and H2

mxture (0C, 1 at our per v cataly respectively. The term
"C54" is used hermmchtﬁhgeﬂ Boiling rh)gﬂ:rzmddiabmgsl hmematac viacdsity ah UOFET inof

greater than 4, but does_ not that ,yaterial wth n nunber 5 has to
be present. Sini| #erpngs fiam qbag&eé’ 22BHE (5, PrRferablyAbRu g%ﬁ"’&b Snot i nply

t hat hydrocarbons_hayi To 01| e have to
be present, or th&1°r%95raé??)%€'§ %Sm fnout\ré)i?)ieslrjﬁﬁ‘nx?{ ﬁéﬁg“&?i’ zgn e |gt {)?ggent I t
is preferred that 25 heinty dves aidbe prefotablpabost rmmmmzbe conduct ed under
conditions in which limted or no water gas shift reaction ocgurs and nore

preferably wi t fb)nebowti28rto gheutid W’t% béﬁdtqndhe tdaluveishicpidhe bang kRl 98Gdr ocar bon

synthesis. It is also referre conduct the t itions to
achi eve an al pha 8F &f F‘é%g"ill é‘gvmﬁr 18?1339%,V15§oesﬂ'g il ? %dtgﬂetﬁe Par%g
preferably at | ea?ﬂon@ab%r 4&949%1&1% Prefefidsy dtedi®d fomf APhGrdtpTrdesi r abl e

hi gher - 22 - nol ecul ar wei ght hydrocar bons. This has been achieved in a

slurry process usiGrgumllowtmaikfuge theeenfai ni ng a catal ytic cobalt conponent.
Those skilled i e art know t ant huI | ory
kinetic al pha. %Pg@tﬁwglﬁ 8“?@‘”?%5’@?‘?"8?{‘ 'thﬁz‘etnﬁé’?'g@g?g cé)'?r%ir;r se, for
exanpl e, one or Bﬁraﬁh‘ﬂb'ﬁﬁ}{lhb{rmg%tléhéﬁétfc VBdca|t) ab YOUPCRia tE@ran@b frof0, Ru and
Re, it is prefer t the catalyst conprise a cobalt catal ytic conponent.

I n one enbodi rrent abbmddattlé)lr;zmz/sporrprr ses catalytically effectr ve amounts of
Co and one or re on a suitable

i nor gani c suﬁﬂor fn ﬁ&?%rveamw&r 8?@4@‘6\"&5 %Bp%?%ﬂﬂ%wg% 'ﬁ?@'t‘{)r nor e
refractory metal joxtda rovlgg%ﬁﬁro&@nﬁuﬁrﬂ%&a?? Ege; E§@§lﬂh§§'d?ﬂ)e?s%h@| ysts

conprise Titania, part cat S a d their preparation are
known and I||ustmﬁmearadlhtwe*spebttrm&pnegswexaﬂﬁmm, may be found, for exanple,
in US Pat. Nos. 4,568, 663; 4,663,305, 4,542,122; 4,621,072 and 5, 545, 674.
10521 As set forth above, the waxy feed fromwhich the base stock(s) and/or
base oil (s) is/are derived is a wax or waxy feed frommneral oil, -
non-mneral oil, non-petroleum or other natural source, especially slack
wax, or GIL material, preferably F-T material, referred to as F-T wax. F-T
wax preferably has an initial boiling point in the range of from 650-750F
and preferably continuously boils up to an end point of at |east 1050F. A
narrower cut waxy feed may al so be used during the hydroisonerization. A
portion of the n-paraffin waxy feed is converted to | ower boiling



[ 54] The waxy feed preferably conprises the entire 650-750F+ fraction forned
by the hydrocarbon synthesis process, having an initial cut point between
650F and 750F determ ned by the practitioner and an end point, preferably
above 1050F, determ ned by the catal yst and process vari abl es enpl oyed by
the practitioner for the synthesis. Such fractions are referred to herein as
"650- 750F+WO268/108HE". By contrast, "650-750F fracti onBCT/UBIRY &8¢ o
fraction with an unspecified initial cut point and an end point somewhere
bet ween 650F and 750F. Waxy feeds may bel2processed as the entire fraction or
as subsets of the entire fraction prepared by distillation or other

separation techniques. e Y- feed alsa,typically rd4,Ses re than 90%
general |l y m)ﬁ’é tﬁ&?ﬁ@ﬁ%-igﬂ&g%ﬁeif%’&%b?rﬁeﬁ%)}%g?%@@'%tﬁ%é’r W?ﬁi c

hydr ocar bons, no j I I [ eqbiggs bl e anmount s
of sulfur and ni #eggg?\lwggrsrg&o(gglgosm?e%’,SHPe@é&tﬁhgﬁrdPXm%t81992%), with |ess
than 2,000 wppm wieéwnanbie prefesatdy abvout 0000 G v nstpreterghlpfaboutbl y | ess

t han 500 wppm of oxy%en, oi n the, form of ogxygenates. Waxy feeds having these
properties and u88fai0.3 wt'erpetipe eIy SUPRE 3CHye MGty Paps\AlCheen made using a
slurry F-T process with a catalyst having a catal ytic cobalt conponent, as
previ ously i [032} atWlien th bade dih@)(py atmys sondtitutela mixturkeflonpr ot oi | base

t ocks f t ocks, .g.., | -T , b h teri d
O e sy ot idbisormemieare gkl i bise ) RRAGF OIS, orL 200 28
to be subj ecga%@ s{o%kfsgg.fnﬁ‘fllplé gas{&gaig(ﬂhme&& bAEE 19 biﬁeeﬁo&l{%dﬁﬁ{d}% SisBrS gl ready

wel | known t o Those e art to reduce (to levels that wou
effectivel y gi@hix@es prefetblptiasa K@ 000°¢Caf4bounl 0 )5 mms) preferably sul f ur -

and ni trogen-containi ng cpnpounds whi ch woul d ot herw se deactivate the
hydr oi somer i akaut a3 te25 nyu%%mvapir@fgrabbwhoyéﬂ e 2mmy /s; theshegienbasst eps. | f

becavse, ac. WAk ey orbar obsEnelln i FRERNL 20 b B huos: e SBMCS”, o

about 10 ppmyo §f 60TRA%, IbPd prkdribly @Bsutl45a0 SBBeIL oBtheRfitxtite BE (i)(aRf sul fur or
ni trogen conpound confent. However, sone hydrodewaxing catalyst fed F-T

waxes nmay bepefht fro rehydrof.r . . . ates while
ot hers may b@% itf"f ¥°g] RB%'E'%% g@g@ﬁ%@#nn%ﬁnpﬁﬁlﬁseﬁlﬁ{%ér/ﬁosagﬁn%@%g;{ﬁ?on or

hydr odewaxi nmmﬁgafe dBROsIvRY CHrRfbratlg derfnsrand/or aohiferbusmetal caredsidiggst s,  or
over a single catalyst. Conversion tenperatures range from apout 150C to
about 500C aof av mdstiorepistoaregging lbrinating eiltcoppising Daso ol addigized With pr ocess

ango T rom aBdgEst B0t oF BbBUIRBARPeERG a7 Foea ey ShEPIAE Al Red G car bon
f eedst ock (h}f@gﬁqgﬂ%ghé 6 dkd ef‘\viwsﬁ% idéRiifprdver, ranfgskiddniaalidoamibg to 3500

n.1.1.-1 (56 0 SCH/bbl') and the space velocity of the feedstock
typical |y raagass,dyesnantiovear @dditive, extremelprssswieaidditivg) surface agtivermetabsy. [ 56]

Fol | owi eeded, hydr odeni t ti, h, d | furi i th

Py clr opr Oceos PRGHAEE by S HNBFUTE SR Uy hE 2¢810% SRS FIEHTE BOERUMEYy 1 ceds
. By MpasEer x

ey use an agprpRaLe Wdh G AR PR AGR0 ORI BHEBAPGAALNES) wNEN 2 2

cata , tor exanple catal ysts containing Co,
|V_b|, N j ?N Mpall weight pﬂberﬁ)bie}ifg_lﬂuq:dﬁmaﬂm,toml Ef_eighabﬂgn‘crbgse ail) afwme or I
silicalalumna, or _a crystalline hydrocrackin roi soner i.zat catal yst,
pref erabl y amosehydrodewaxate gulaydroisomeraty base Sf"%@&i?ﬁ“@ﬁf bash oblést%’a‘:}@t s and
processes fo } i L A Gl
materi al s anhfigsqé\(g(%)aa?r}g{ogf%sa %Rg)ggg}e@gth%fg(’g}é E%ﬁ%é%g‘%agl? Easgh%&igl are

described, f @focﬁesgmﬁl/es bdsB okl(sFlubtiiatinglol bask Adcks@@inglinAbOlubticating &1B7, 399;
4,975, 177; 4,921, 594; 5, 200, 382;, L . .
boiling range and having a kinematic viscosity at 100°C in the range of from

about 4 to about 25 mm?/sec, preferably about 8 to 25 mm2/sec, more preferably
about 10 to 25 mm?2/sec, still more preferably about 12 to 25 mm?/sec, even

more preferably about 14 to 20 mm2/sec derived from GTL material, about 20 to

about 90 wt% of one or more mineral oils having a viscosity at 100°C in the
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5, 516, 740; 5, 182, 248; 5, 290, 426; 5, 580, 442; 5,976, 351; 5, 935,417; 5, 885, 438;
5, 965, 475; 6,190, 532; 6, 375, 830; 6,332,974; 6,103, 099;

WO 2008/108747 PCT/US2006/048048

“13-

range from about 4 to about 40 mm?2/sec and about zero to about 30 wt% poly-
alphaolefin having a kinematic viscosity at 100°C in the range from about 4 to

about 40 mm?2/sec.

[034] In the present invention the anti-corrosion additives, preferably surface
active metal passivator is present in an amount in the range of about 0.001 to
about 5 wt%, preferably about 0.01 to 1.5 wt%, more preferably about 0.1 to
about 1.0 wt%, still more preferably about 0.2 to about 0.6 wt%, even more
preferably about 0.2 to 0.5 wt%, most preferably about 0.3 to 0.5 wt% active
ingredient. When present in combination with corrosive anti-wear additives the
anti-wear additive and the anti-corrosion additives, preferably surface active
metal passivator/anti-corrosion additive is employed at an anti-wear additive,
anti-corrosion additive weight ratio of about 45:1 to 1:1, preferably about 30:1 to
1:1, more preferably 15.1 to 1:1, still more preferably about 15:1 to 3:1, even
more preferably about 15:2 to 3:1.

[035] As previously indicated, the base oil necessarily utilized in the present
invention contains one or more non-conventional or unconventional base
stock(s) and/or base oil(s) identified as hydrodewaxate or hydroisomerate base
stock(s) and/or base oil(s), GTL base stock(s) and/or base oil(s), or mixtures
thereof, preferably GTL base stock(s) and/or base 0il(s).

[036] The non-conventional or unconventional base stocks and/or base oils
constitute one or more of a mixture of base stock(s) and/or base oils derived
from one or more Gas-to-Liquids (GTL) materials, as well as hydrodewaxed, or
hydroisomerized/conventional cat (or solvent) dewaxed base stock(s) and/or
base oil(s) derived from natural wax or waxy feeds, mineral and or non-mineral
oil waxy feed stocks such as slack waxes, natural waxes, and waxy stocks such
as gas oils, waxy fuels hydrocracker bottoms, waxy raffinate, hydrocrackate,

thermal crackates, or other mineral, mineral oil, or even non-petroleum oil
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6, 025, 305: 6, 080, 301: 6,096, 940: 6, 620, 312: 6, 676, 827: 6, 383, 366: 6, 475, 960
5 059 299° 5 977,425 5 935 416. 4. 923 588' 5. 158,671 and 4,897, 178: EP
0324528 (Bl). EP 0532116 (Bl), EP 0532118 (131), EP 0537815 (Bl), EP 0583836
(132), EP 0666894 (B2), EP 0668342 (Bl),

WO 2008/108747 PCT/US2006/048048
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derived waxy materials such as waxy materials received from coal liquefaction

or shale oil, and mixtures of such base stocks.

[037)  As used herein, the following terms have the indicated meanings:

a) “wax” - hydrocarbonaceous material having a high pour point, typically
existing as a solid at room temperature, i.¢., at a temperature in the range
from about 15°C to 25°C, and consisting predominantly of paraffinic
materials;

b) “paraffinic” material: any saturated hydrocarbons, such as alkanes.
Paraffinic materials may include linear alkanes, branched alkanes (iso-
paraffins), cycloalkanes (cycloparaffins; mono-ring and/or multi-ring), and
branched cycloalkanes;

¢) “hydroprocessing™: a refining process in which a feedstock is heated with
hydrogen at high temperature and under pressure, commonly in the presence
of a catalyst, to remove and/or convert less desirable components and to
produce an improved product;

d) “hydrotreating”: a catalytic hydrogenation process that converts sulfur-
and/or nitrogen-containing hydrocarbons into hydrocarbon products with
reduced sulfur and/or nitrogen content, and which generates hydrogen
sulfide and/or ammonia (respectively) as byproducts; similarly, oxygen
containing hydrocarbons can aiso be reduced to hydrocarbons and water;

e) “catalytic dewaxing™: a conventional catalytic process in which normal
paraffins (wax) and/or waxy hydrocarbons, e.g., slightly branched iso-
paraffins, are converted by cracking/fragmentation into lower molecular
weight species to insure that the final oil product (base stock or base oil) has
the desired product pour point;

f) “hydroisomerization” (or isomerization): a catalytic process in which
normal paraffins (wax) and/or slightly branched iso-paraffins are converted
by rearrangement/isomerization into branched or more branched iso-

paraffins (the isomerate from such a process possibly requiring a subsequent
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- 25 - EP 0776959 (A3), WD 97/031693 (Al), WD 02/064710 (A2), WD 02/064711
(Al), WO 02/070627 (A2), WD 02/070629 (A), WD 03/033320 (Al) as well as in
British Patents 1,429, 494; 1, 350,257; 1,440, 230; 1, 390,359; WO 99/45085 and
WO 99/20720. Particularly favorable processes are described in European

Pat ent ApplWOaeBamIIU64546 and 464547. Processes usi ng FCTIURA6/AWeYs ar e
described in U S. Pat. Nos. 4,594,172; 4,943,672; 6,046,940; 6,475, 960;

6, 103, 099; 6,332,974; and 6, 375,830. 1038] Hydrocarbon conversion catal ysts
useful in the conversion of the n-paraffin waxy feedstocks disclosed herein

to formthe isogaraffinic hydrocarbon base oil .are .zeol. t tal ysts, such
as 7oM 5, 7S\ Fditipaghwax reployabstep ES‘MSE‘Z thatche S8l iEROMNCE Bt oK
ferrierite, zeq|| s (HERsirb® piddBtEoudpeinego! i te al pha, as disclosed in
USP 4, 906, 350. %}rhgsgeeagat al ystssrarg uselzpoi nlﬁcéﬁnpt;i nation with Goup VIII

netal s, in pdrthgdioeracking! adicatalysic proeess mwhiclithyd@gengtion dccomperiks may be
incorporated into the zeolite catalysts by conventional techniques, such as

i on exchange. [IBBURCHIRY/SHEMERZHAN RERYIrOEYRORY igorfOBYCTHAR NFAYIST f eedst ock may
be. conduct &3 Ojere 2, SUbLORSLAR: 4B LEERl ol SRRl GnnRLLZRE3. oot alyot s

in the presenc er —enbodi ment,” the process of producing

the lubricant QibloBaasfii(ae ﬁféﬁxfnit@ﬁ@l- dlictranshed ipagiffing) and dewaxi ng over
a single catal ygt,Bsuch a(g lllgt&?zs 35 Inbyet anot her enbodi nent, the waxy

}‘ee(cji ga;slﬁfigedhpm?dewg:énggg(mgid\%)ll?ﬁ‘@fﬁcﬁé %ﬁ%ﬂgﬁ%%ﬁfw Il netal
, . pr r n tal .. r

p?gf 2r ably Pt/ %&’Ug’ﬂ&&il é‘?rpﬂ"ghg%%vw;@c&(cﬁ?%@m? §€°é§?s ‘%ﬁ%ﬁ@/apgge? usef ul

hydr ocar bon bag&&%gpﬁpgyﬁ%é?ﬁﬁl&?gﬁggwit PP&tal?f\tlﬁixﬁﬁﬁE effoMs48 is descri bed

in USP 5, 075, 2 use” o netal | oaded ZSM 48 fam |y of

catal ysts, prefcenadkionRfataxrbynisemerihioAfearrangemenhyfithe ngpanaffing aed on of t he
waxy feedstock elimnates the need for any suhsequent, .separ teélgeewaxi ng
step, and is prstightly branchedigoparaffins mtﬁnéfgﬁ/&'?i“ﬂg' @P@ngedm@f * may be

acconpl i shed using.one qgr nmore of . I td Xi ng or
hydr odewaxi ng ﬁF%ﬁ%@%B@ggﬁWo&ﬁ@gﬁf %gﬁé‘?ﬂt‘??e Eygrg%%%g{angb is6{1:tderq"((:))g/%t e

650- 750F+ fr actqeqnxiiystéttodfveriesidesited prstivogpat polgt; | nt ended use of the

650- 750F- material present, if it has not been separated fromthe higher

LA 1)

boi | i ng mat € i ahe parisr*hydroisomenntolaxisomerate’’, Seatolvte dgwarale'n@nd ne

hydr oi sonerate be contacted wth chilled ne,

methyl ot hyl - kcPSHESENERGtE” kg ths Bioftvey pRoAuBl B PisteRieliveprRestet
MEK/ M BK, or m : ; the like, and further chilled to
precipitate outﬁ%lﬁjg%ﬁ?g 1esr E%)%?J:%@pﬁ?ﬁ%?éri al as a waxy solid which is then

Separated fr he.sol vent - cont al. ni. ngd. | i ackl i s the
ra]l‘o finate. Tﬁghi am‘*ﬁg‘é{}i@ ?vsfoésﬁn%l ﬁ?‘?ﬁée}rdeg{?l&" %e I ﬁ“@%?ﬁﬁ% surface
chillers to 6@}?&1@&&5&%&1&%@% Anitanef effge bltomertitgyworml usi ng | ow

nol ecul ar wel hydr ocar bons, such as propane, can al so be used in which
t he hydr oi sopearaiine and/oniwasy hyditonarbens)by rdarrgngementasauprrizalion,datotmearepor t j on of

i ice
separat i on agfl%}ﬁr}}egsihgﬂgﬁﬁégmns]}?@ﬁ@feﬂa’wfrgﬁcﬂea iéIpatafiinsippeseat iauthe of the

raffinate, racti ona produce the preferred base stocks
useful in thigomemseby ciaokiagifiagmensition ondy |(2Khysixpdawaxing @l effact hgBxi ng, in

whi ch the hydrois te i ' ted with d in.th f
RO BT AR P e P e e A R
of the hydr 0@3%38;&@%%&@&&' Wohén iR\Erkl [ sBIveR) Cie Mychided in tROFeitafbmf t he

hydr oi soner a ‘borling materials, In the boiling range, for
exanpl e, 650théPebeess dbncribedrinvobep hydrovnferizatiorhfollowsdibyrsobsot base

stock fraction and the base stock fragtiop fractignated.into r nore

base st ocks. ingapkicheflests the physicplisearaggn P?W?%‘&’F’éﬁe;?y%ﬁ(gﬁrﬁgagg@ﬁpl i shed

either prior, t I i~apation of the 650-750F+ material into the
tosﬁ%gﬁiestﬂg 'bhﬂgul:f fé&ﬁfﬂoﬂﬂ.

desi red base omthe hydroi sonmerate may be used. These

i ncl ude shape | ective mal ecul ar, sieves whi,ch, wmhen ine | at | east
one catal yti [;oﬁt a Lljéd'ﬁ‘b‘&ﬁ@ﬁta,re Wﬁ@é‘agégﬂ a&%ﬂ%fh%etdrva{ggﬁgglgplﬁgbe%}t?me%%f dewaxi ng
petrol eum oi ié ' StrankemeRi andbedegrfdatioftdet nstrootivteni t e,
ZSM5, ZSM 1 "@@ﬁi‘%’g%ﬁgﬁﬁé’%ﬁﬁzgm 22'fggl:hso known ag; theta one or TON, and

t he silicoal um nophosphates known as SAPO s. A dewaxi ng catal yst which has
been found to be unexpectedly particularly effective conprises a noble
netal, preferably Pt, conposited with Hnordenite. The dewaxi ng may be
acconplished with the catalyst in a fixed, fluid or slurry bed. Typical
dewaxi ng conditions include a tenperature in the range of from about

400- 600F, a pressure of 500-900 psig, H2 treat rate of 1500-3500 SCRS for

~ N o~ o~




[ 062] GIL base stock(s) and/or base oil(s), hydrodewaxed, or

hydr oi soneri zed/ cat (or solvent) dewaxed wax-derived base stock(s) and/or
base oil (s), have a beneficial kinematic viscosity advantage over
conventional APl Goup Il and Goup Ill base stocks , and so may be very
advant ageously used with the instant invention. Such GIL base stocks and/or
base oils cWA2PB(E874T gni fi cantly hi gher kinematic vi scoBfTPR806/04$48 0 about

20-50 M2/ s at 100C, whereas by conparison comrercial Goup Il base oils can
have kinematic viscosities, up to about-145 m®2/s at |00C, and commerci al
Goup Il base oils can have kinematic viscosities, up to about 10 nmmR/s at

L00C The oSSR RO B o b o or booe
G oup Hi ba%smg,r B aﬁdyer aeﬁﬂnelak&‘eedswcﬁ@mvhra@wmgmtctarmdnedmmibant

i nvention can ovi de additional beneficial advantages in fornulating
| ubri cant ceabosimomxide, watasmethapﬁ:b}hdﬁheetbyleﬂeraﬁetd a5gsRIOPA ks and/ or base

I's d d from GM | h d
Pvi NG pr oGORPPIS PrapR( I PG IAIES A0 M I O LR S ORRT RS et or 1 20
as having hﬁg@rﬁ @J’g%ﬁs H4a?éfﬁt'lssof1h o 1ng'\)1503§‘i§ tHa \A}]atle%nkﬂil?'d'en%dEOQ]enA

| owt o-ni | ar e essen 1Ite in color

preferred G¥dm ﬁ&'ﬂ@cﬁ%@h@@@f Oamptewags sjmtheslzesl hydeocadygnsj mang'epar affinic
hydr ocar bon conponents in which the extent of branchi ng@p cgeasur ed by the
n

percent age dhemssaivesdeniyed gangimprigaseans carbensORaIHNgE ¢ ching, as
db t f f
Tor e car bondAEHBTEPTAIIE SAmRRE BUR s R EEAAR Tt 210 TRLT O

(a) BI-0.5¢( Ag (A1 tukl oikBoiliag ramgesur ed over said
l'i quid hydr %%3?‘%@8%%?&&%2@?5%&; [65}I T(r)\le pr egérred € L base

st ock and/ 0rsebm&dﬁ'rdcnoaatedbﬁohumﬂmmzcdQﬁcmtdr@lﬁ:ﬁuchfas rfoe examply, b¥as havi ng
I th 0.1 W% t hyd b th 20 t.

contai ning. bstlatienand SuESaVeIE SRR &Rl Mar RERITE SR UGS, & pour
poi nt_of lessthgé@l@é\'rélll?-.%&%‘éétﬁfyﬁ@' ¥w5§i§?p s, org&gentadeWaﬁf OﬂrG@EsBI > 25.4

and (CH2 > 4e) ave-a nom na I'ng poi nt of C, on average

they aver ageofppydice 1t oikbiitedudeddsw ipongpsint santhesizedowax ilsbﬁle(mq:Sbon atons and
on average have nore than 16 nethyl branches per 100 rbonsojégqr{i. They al so
as

can be char awmeprising] foryexampbebiydeadewaxesh DHQMMSG“IFF@E ahlgr ured by

CCS at -40C, d t ted by th

Corm a v (et sy ResaR RSBt oo BEBR - i OQferaRre R B oy the

base stock agb% r?&%ﬁ&e&ﬁsch@r—ﬁo@@cﬁ(ﬁT?ﬁhﬁriaX@id: ,ad8ydesvarbyans) waxya mi xture of
ra S Cha

branched pa racterized in that the OTh |ubricant base stock and/or
base oi l con]h;&lru&rladmsl, wases aopossible &mmﬂﬂboﬂfgcbﬂtﬁ% Resdergbly AYdrers, wher ei n

sai d branched par ffins are par ffl ngt h of about
C20 to about dewaxed, ‘PFJ!Yé‘tE‘UF%fF’Q ‘Hfso ﬂ%e &{P%&}g&@%& glt boi | i ng
range of abo ﬁ%@f JRALoPEAVItNdeREd, F-I@axesbhpdroned
paraffins co?#dé.lg%&ga{ea &?g zebrg!;tghes ang wherel n the fregdrgar bon

i ndex of sai alg\bmaﬂpdstelq/dnasa‘hémmdluas(cn*tsolwa@tdeaf@md synithgsgpgdwaxgs,i¥e above t he

Branchi ng I ndex (Bl), Branchl ng Proximty (CH2> 4), and Free Carbon | ndex
(FCl) are deméxtaresdlergal f ol | ows: Branching I ndex

[040] GTL base stock(s) and/or base oils derived from GTL materials,
especially, hydrodewaxed, or hydroisomerized/cat (or solvent) dewaxed F-T
material derived base stock(s), and other hydrodewaxed, or hydroisomerized/cat
(or solvent) dewaxed wax derived base stock(s) are characterized 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

. . . . . 2
isodewaxing of F-T wax, which has a kinematic viscosity of about 4 mm /s at
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10681 A 359.88 MHz 1 H solution NVR spectrumis obtained on a Bruker 360 Mz
AWK spectrometer using 10%solutions in CDC3. TM5S is the internal chem cal
shift reference. CDC13 solvent gives a peak |ocated at 7.28. Al spectra are
obt ai ned under quantitative conditions using 90 degree pulse (10.9 its), a
pul se del aywni2ms/10674B0 s, which is at least five tinmes RORUS20M(dS hydrbgen
spin-lattice relaxation time (T1l), and 120 scans to ensure good
signal -to-noise ratios. [69] H atomtypes-are defined according to the
ledlrg\é\nezg regi fnfs_: 9. 2-6. ﬁ ppm hydrogens on aromatic rings; 6.2-4.0 ppm

S on I pi c, car.bon atopg; 4.0-2.1 m penzyl.i

zli- Zoi i E) i50n t188z§ %ﬁ‘gf‘ WEcPﬁlﬁ’&ge’??g&P}‘hlg%m %’g&%f-f PW?%‘XEVIQ}HQ%%’F grggﬁ;d?ggggg'

pp hyl y i affinic
L 05 PP by R AR Bbsss s PeiBelepdstal 11 ¢ 10
in percent Qfax g3l iReferendeterdindo Bieomaticrvisdosity aefges tof migaButee 1. 05 ppm
to the total nonbenzylic aliphatic hydrogens in the range of 0.5 to 2.1 ppm
Branchi ng Pmagat madg by@-8FMamethod DA4A: 90. 5 MHz3CMWR singl e pul se and 135
Di stortionl ess Enhancenent by Pol arization Transfer (DEPT) N AR spectra are
obt ai ned on [e4fr UCKEL bak(itddks AMios basetailsrdetived fromnGTILoBatemalst i ons in CDCL3.

TM5 is the internal chem cal shift reference. 1 3 sol,vent glLwes a triplet
| ocat ed at ﬂp@mlbfdlﬁdr@dwemf@ﬁ‘mmmgﬁm r sgivent) dpwax '\ct?ra are Pre

bt o \ :
obtained under diahived Bz'xs\é%tock(s%%na/or base oil(s), and other hydrodewaxed, or

hydroisomerized/cat (or solvent) dewaxed wax-derived base stock(s) and/or base
0il(s), which can be used as base stock components of this invention are further
characterized typically as having pour points of about -5°C or lower, preferably
about -10°C or lower, more preferably about -15°C or lower, still more prefer-
ably about -20°C or lower, and under some conditions may have advantageous
pour points of about -25°C or lower, with useful pour points of about -30°C to
about -40°C or lower. If necessary, a separate dewaxing step may be practiced
to achieve the desired pour point. In the present invention, however, the GTL or
other hydrodewaxed, or hydroisomerized/cat {or solvent) dewaxed wax-derived
base stock(s) and/or base oil(s} used are those having pour points of about -30°C
or higher, preferably about -25°C or higher, more preferably about -20°C or
higher. References herein to pour point refer to measurement made by ASTM

D97 and similar automated versions.

[042]) The GTL base stock(s) and/or base 0il(s) derived from GTL materials,
especially hydrodewaxed or hydroisomerized/cat (or solvent) dewaxed F-T
material derived base stock(s) and/or base o0il(s), and other such wax-derived
base stock(s) and/or base oil(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, the viscosity index of these base
stocks and/or base oils may be preferably 130 or greater, more preferably 135 or

greater, and even more preferably 140 or greater. For example, GTL base
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conditions using 45 degree pulses (6.3 us), a pulse delay tinme of 60 s,
which is at least five tinmes the |ongest carbon spin-lattice relaxation tine
(T1), to ensure conplete relaxation of the sanple, 200 scans to ensure good
signal -to-noise ratios, and WALTZ-16 proton decoupling. [72] The C atom
types CH3, wh2psangt4CH are identified fromthe 135 DEPTPARBCS2M6RIMPer i ment .
A major CH2 resonance in all 13C NMR spectra at s-29.8 ppmis due to
equi val ent recurring nethylene carbons mRich are four or nore renoved from
an end group or branch (CH2 > 4). The types of branches are determ ned based

primarily on the 13C chem_ cal gshifts.for the yl carbon at end of the
branch or t ttockis) tiatdeeve GepuHThmaterals p erﬁpﬁ‘ﬂ atgrip pr‘i‘J'H‘"Ey[ETbranch.

[ 73] Free on, I | -he. ! i L ar bons, and
is a masuﬁ%&nﬁ%%%gg%§m%§§ %‘g%0??%@%5%2?%?%&#%%2?&293 | ocat ed at
| east 5 car heqesity itidleR réfer 8 ASTM:@ethod DI04 car bons way from a side chain.
Counting the termnal nethyl or branch carbon as "one" the carbons in the
FCl are the gt h 1Qr48%:eat r ' iBEY ARaHighiyer m nal
met hyl or fr[g!r‘é]a loIfr?gchI%ﬁ’e@Eg% Eﬁ%&%&@ﬁgg@pggﬁéﬁi) ﬁ%g@’g‘i get%llegn 29.9
ppm and 29. Gapffinic(>00% saturbies), fd sagcbntain mitrees af monoewlopuiaifiasf ol | ows: a)
calcul ate the average carbon nunber of the nol ecgl es infffl he arrEI.e which is
acconpl i shecndirawitisygloparatfing imeembigatjon with\negryche isRparg nsnﬁﬁ’@r‘ s py

sinmply dividi t he ol egul ar i of . S I b dgs : formul a
wei ght of 045)15“ B?p%%'%@'et’ﬁgc%ﬁélgﬁnc)&ro BIoeﬂngﬁlmr?\tc g%’?!ﬁt augkf{seéaﬁte%tﬁ‘r’alr&t di vi si ons
or area COUNhS batlst A RivPeAtste 4s¢d Furthi¢RBTL basysisdisand/or baseddilsai n t he
integral area per “carbon in the sanple; c) neasure the area between 29.9 ppm

and 29.6 ppnypicalinbaavary bw sulfurdinddiitvoges doptenhgeneraBy cemtaiingleper car bon
fromstep b. to obtain FCl . -31- ,[74], Branchi ng.nmeasur engn n be
performeg usthh@aw?ﬂmmydw&l:}%\lﬁﬁy]ﬂﬁﬁé %%@gﬁpg}gfe@p"ﬁptﬁgg?ay, t he
Teasur ement s gD ThOLR 4R inifodtn TWRRME BIBTEIACHoROaRYGPERE IO 7. 01 or

greater. In a cases, after veritication by Mass Spectronetry, IN or an NWR
survey that ghsifned by tinctiydlosisomeriztiahdsodewaking of FeT matérialj especialdpsFiT mited to
t he saturated carbon region, about 0-80 ppmvs. TMS (tetranethylsilane).

Sol uti ons of wakismssesialBmil. by wei ght in chloroformdi were excited by 45
degrees pulses followed by a 0.8 sec acquisition tinme. In order to mnimze
non- uni f or m j044Ensintayprefermd emtvedimentahe §3dobasestookésy apd/oebassfail(Puri ng a 10

sec del a rior to the citatio ul se and an durin cqui S.tion. Tot al
experi me%t pt‘i‘}%@‘%ﬁ_ Qé@%‘i’lﬁﬁ‘i‘aﬂ“@%ﬂﬂ# ﬁ?ﬂsb%Pre_%ﬂgnw'}‘%ﬁaﬂﬂ?j'%equepces wer e
carried out REGALMHNIANA Bnty fyffoRhitbEnd SPEL4IBbAraMMSMILEsSGTLbagievi al i ons

described in arian o uker operating manuals. [75] DEPT is
Di storti onl egsckEshumdasrband oib() Hpically zemprse Faraffsiiematepiakthalommsisbel show

guat ernari es. The DEPT 45 sequence gives a sign for all rbgns bonded to
pr ot ons. DEPETeQ‘Gf@%B\ﬁQVG%B%‘BB‘%’ '6%@3. ‘BEW%Q%&W@"&Q"%MB up and CH2
180 degrees t of. i IQb T i« It allows all

carbons to b@éfgg%&cﬁ%o&?%fﬁﬂ%ﬁ @Ebg’r@%@%ﬁﬁgﬁﬁﬁ%ﬂr ﬁ%érlfces and CH2 are

down. The segpgiefiisdrd 6 ipréfeiably freateethan Yobwtdhnbn-opelivyibomarafiing have a
corresponding CH and the nethyls are clearly identified by chem cal shift

and phase. Tigspr SEHLIGARSRRRAL ot BTE! bRFSRRATEAGobRCdR(G! M ned by C-13

NVR using th sunptiron 1'n the cal cul ati ons the entire sanple is
i sopar af f i ni BydrGidewaetion hgdmisenmeoizediaatdof solventpdevesxied kisT anatenyal| opar af f i ns,

whi ch b r [ il J [ [ . T
cylcf:opfatnral )altf f |e¢£" 5@3%&%5&@%@%@@&%@?#@%9 gg&%%vsv% g"Spect r oscopy
(FIMS). [ miznyeoga?ism?&(ﬁg?c%a? ?Mﬂxﬁ(l}éﬂe@sfax@d’ﬁfse%’t&&@) an&/‘%ﬁ bg‘.%éqﬁl( yeohed, or

hydr oi somer i ca sol'vent waxed wax base stock(s) and/or base
oi I (s), for sxaapisemeratey ar lydrmdemaratesrartiyeited ek Patvdos. 6,980,808 zed

hydr ocar bon, e.g. Fi scher - Tr opsch wa\xy hydr ocar bon base stock(s) and/or
base oil (s) 608 99, and 6,165,949 for example:

[046]  Such base stock(s) and/or base oil(s), derived from waxy feeds, which

are also suitable for use in this invention, are paraffinic fluids of lubricating



- 32 - lowor zero sul fur and phosphorus content. There is a novenent anong
ori gi nal equi pnent manufacturers and oil fornulators to produce formul ated
oils of ever increasingly reduced sul fated ash, phosphorus and sul fur
content to nmeet ever increasingly restrictive environnmental regulations.
Such oils, known as |ow SAPS oils, would rely on the use of base stock(s)
and/ or baseWai2p8d987%hi ch t hensel ves, inherently, are ofPGTONW206/048# | niti al
sul fur and phosphorus content. Such oils when used as base oils can be
fornmulated with additives. Even if the-ad¥ditive or additives included in the
formul ati on contain sul fur and/ or phosphorus the resulting formul ated

| ubricating 0|Is | ubricating
oils fornul 3%58851 %8CEMW4r8ﬁ%WA%WhWI95+ﬁBaSe S cksgﬂle}lﬁ??] Low SAPS
formul at ed abwaxédowaﬁgeweaitsc@wnﬂﬁéra( 510! fonSBaekalioih) hbePersldumOoPr essi on

ignited) will have a’sul fur content of 0.7 w%or [ess, preferably 0.6 wt %

or |ess, nomatupalsbercalokigin) . vfeedsmckbem asrmx@tormnmt@fgm gl slackwexxor | ess,
an ash content of 1 2 wt % or | ess, ﬁk’)‘ﬁ' or, | ess, nore
p

preferably OVaxy\rels Bydrograckerhodtonis ya(fgmt% ald"%/ﬁ or |ess,

preferably I b t

preferably g‘yéﬁ\f\&vﬁﬂ ?@gal c%k@e?nfsétgr a*vﬁx?rg@?g%l%ﬁéfgé@%?%ﬁ@r ably 0.05
W % or | ess shalt 6fl] orﬂtﬂeﬁuﬂﬁﬁkﬁﬂdeﬂaﬁéﬂ winemik(esd] oilp dompetveleemoot athratier i ved

from GTL materials and/or from waxy feeds is/are are characterized as havi ng

pr edoni nant |sgurpadamvedrmx)cmmglﬁ lingas on heanghed hydrocasbyl compounds WitBd as

havi ng hi gh satu ve | ow-t p-ni | t t rogen,

| ow-t 0- ni | ‘g’r‘?ﬁ ﬁgbog?%ﬂggg@ﬁfeg &f%&( gﬁ"%ﬁ }tlé%g?%?%b?ﬂlir [79] The
one or rmore Nl nﬁ?at@ﬂs%ﬂ%ﬁ%hﬁc%t&&§ﬁn%ﬁﬁﬁe&hlsand/ or base
oil(s), GIL ase st ock l?fo and/ or base oil , Oor mxtures thereof,

preferably ba ock, and/ mb5 to
100% pref eﬂ‘tﬂ §§’°§ %é@e%)%e%g erﬂ“g%a%%%gﬁggﬁy\g%%ﬁyof t he
total of th?n%iﬁﬂaéiic'oxl §d&ﬁaamUPWax?%ﬂldi)p@doléﬁw}slt@fioNsmtbhaltpfeact|tloner in
response to t equirenments of the finished lubricant. - - [80] In

addi tion t o ftiperatinvedovaxing. esmiydndhmulgtmpioyig}uﬂd sndvent sech @d@@hﬂ ock(s)
and/ or base oil ase .S n e oil res

t her eof , pr @ﬂaﬂifs@e g‘b@ag’éﬁyﬁ b’f’&@a k%‘ﬁ Qymggiémd‘l“fr% %’ Wlpz#ar e an
essenti al , GAREIRB } venment in both
the initial angﬁgonm%ﬁn@t apggg@?%%lﬁﬁﬁfé%@?stance t%mﬂgsﬂ oil can

cont ai n nat Wredsufizdds ligeefid lbwasiliigleydreganbdratsuch as pmpmomm

non- convent i onal oils and m xtures thereof. [81] Natural oil, other
synthetic 0 B %Eélﬁ&&ﬁbhpézﬁhn@i'clx\'ia nfilsEudti 8 BT whey 60f can be
used unrefl r%‘ ned, (e rer ef nred he | at txgr is al so known as recl ai ned

or reproc ess.eﬂl umhl)y hzblrcrzefo oexi] sulfig aadér nitoogen @bntaimwcqmp@mdl y froma

natural, synthetic_or unc nventi source and used tho urt her
purificati orFontHﬂEs%laFlﬁ&”Iaﬁ ?et‘ﬂ'“egrx}?ﬁfﬁlpﬁtrglﬁﬁmé"g T“agﬁf”é %‘f t ly from

retorting ops d REHpBLFd  hadtIbe REhavéRd
directly f rore}‘n{r él rr‘%’?lta“g‘hé ﬁlﬁ%ﬂy‘%n §u§;ﬂ {eég?dlg?mm frf obtained directly from an
esterifi cat imhydréeeasing (Bﬁf mmehgidm‘:kai:kmga, asifor example by hg!dmdbsllﬁhmaussed for
unrefined oils except refined oils are iected t 0. on§§or nore purification

or transforrfm(bm%)t@ﬂsllqueﬁﬁm@@at&n SQ#d012YBid WRBGAUE i | propert y.
g]gczgslelsed'ﬁ?gs‘}é" Sgl/@éatctvlzasuonacﬂq d %Bﬁem%ﬁ%ﬂl‘cétcat' on or transformation

ocesses I nc or exanpl e, SO| vent extraction,

per col at | on. 0Pk Qs dhi"sé%ip%@ e B aEH RPostatiBer of t ned
olls are obt &e:ﬂldﬂ*bg 98ﬁ§§§s%d%%lﬂgﬂ&|ﬁl fhe c[a%‘n%"‘sefé&'dn‘élersﬂwd dése an oi |
t hat has been previ ously use Goups I, 11 |V and V are broad

cat egori es ofmbrasiag dndividualckactivay of Gﬂ'éobaamlocﬂeﬁn&iedbasy oiltrad/mref waxn

Pet r ol | nstitut APl Pupl i,cat 150 t del
For | ubri carertyed bydodewaxsiopnvaralsameregioet (G splypa) LIVAGSBE Fotk oot 1y -
| ndex of bet %Fé)gig&g E)Qeré@@ﬂ fhe rgﬁﬁh%%&f&ahﬁ&uﬁ&%ﬁ%%&n&e%% sul fur

and | ess tha ura ase stocks generally have a

viscosity i n@‘ﬂs ke fiotvemid/ctlbasd oi8&at:lﬁmils2{ﬁdlommedmtvad hydredewatetnoor equal
to about 0.03% sul fur and greater than or equal to



- 34. about 90% saturates. Goup IIl stock generally has a viscosity index
greater than about 120 and contains |less than or equal to about 0.03% sul fur
and greater than about 90% saturates. G oup |V includes pol yal phaol efins
(PAO . G oup V base stocks include base stocks not included in Goups I-1V.
Tabl e A sunwenrnm®agsipr operti es of each of these five groRQBUSIIRBUEIN: Base
Stock Properties Saturates Sulfur Viscosity Index Goup I <90% and/ or
>0.03% and 80 and < 120 Group |1 -20-

hydroisomerized/cat (or solvent) dewaxed base stocks/base oil fractions, as well
as mixtures of one or two or more low viscosity GTL base stock(s) and/or base
oil(s) fraction(s) and/or wax-derived hydrodewaxed, or hydroisomerized/cat (or
solvent) dewaxed base stock(s) and/or base oil(s) fraction(s) with one, two or
more higher viscosity GTL base stock(s) and/or base oil fraction(s) and/or wax-
derived hydrodewaxed, or hydroisomerized/cat (or solvent) dewaxed base
stock(s) and/or base oil fraction(s) to produce a dumbbell blend wherein the

blend exhibits a kinematic viscosity within the aforesaid recited range.

[050] In a preferred embodiment, the GTL material, from which the GTL base
stock(s) and/or base 0il(s) is/are derived is an F-T material (i.e., hydrocarbons,
waxy hydrocarbons, wax). A slurry F-T synthesis process may be beneficially
used for synthesizing the feed from CO and hydrogen and particularly one
employing an F-T catalyst comprising a éatalytic cobalt component to provide a
high Schultz-Flory kinetic alpha for producing the more desirable higher
molecular weight paraffins. This process is also well known to those skilled in

the art.

[051] In an F-T synthesis process, a synthesis gas comprising a mixture of H;
and CO is catalytically converted into hydrocarbons and preferably liquid
hydrocarbons. The mole ratio of the hydrogen to the carbon monoxide may
broadly range from about 0.5 to 4, but is more typically within the range of from
about 0.7 to 2.75 and preferably from about 0.7 to 2.5. As is well known, F-T
synthesis processes include processes in which the catalyst is in the form of a
fixed bed, a fluidized bed or as a slurry of catalyst particles in a hydrocarbon
slurry liquid. The stoichiometric mole ratio for a F-T synthesis reaction is 2.0,
but there are many reasons for using other than a stoichiometric ratio as those
skilled in the art know. In cobalt slurry hydrocarbon synthesis process the feed
mole ratio of the H, to CO is typically about 2.1/1. The synthesis gas compris-
ing a mixture of H; and CO is bubbled up into the bottom of the slurry and reacts
in the presence of the particulate F-T synthesis catalyst in the slurry liquid at



ool —

90% and 5 0.03% and 80 and < 120 G oup IIl 90% and 5 0.03% and 120 G oup IV
Pol yal phaol efins (PAO G oup V All other base oil stocks not included in
Goups I, I, IIl, or IV

WO 2008/108747 PCT/US2006/048048
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conditions effective to form hydrocarbons, a portion of which are liquid at the
reaction conditions and which comprise the hydrocarbon slurry liquid. The
synthesized hydrocarbon liquid is separated from the catalyst particles as filtrate
by means such as filtration, although other separation means such as centrifuga-
tion can be used. Some of the synthesized hydrocarbons pass out the top of the
hydrocarbon synthesis reactor as vapor, along with unreacted synthesis gas and
other gaseous reaction products. Some of these overhead hydrocarbon vapors
are typically condensed to liquid and combined with the hydrocarbon liquid
filtrate. Thus, the initial boiling point of the filtrate may vary depending on
whether or not some of the condensed hydrocarbon vapors have been combined
with it. Slurry hydrocarbon synthesis process conditions vary somewhat
depending on the catalyst and desired products. Typical conditions effective to
form hydrocarbons comprising mostly Cs. paraffins, (e.g., Cs.+-Cago) and prefer-
ably C,o. paraffins, in a slurry hydrocarbon synthesis process employing a
catalyst comprising a supported cobalt component include, for example,
temperatures, pressures and hourly gas space velocities in the range of from
about 320-850°F, 80-600 psi and 100-40,000 V/hr/V, expressed as standard
volumes of the gaseous CO and H, mixture (0°C, 1 atm) per hour per volume of
catalyst, respectively. The term “Cs.” is used herein to refer to hydrocarbons
with a carbon number of greater than 4, but does not imply that material with
carbon number 5 has to be present. Similarly other ranges quoted for carbon
number do not imply that hydrocarbons having the limit values of the carbon
number range have to be present, or that every carbon number in the quoted
range is present. It is preferred that the hydrocarbon synthesis reaction be
conducted under conditions in which limited or no water gas shift reaction
occurs and more preferably with no water gas shift reaction occurring during the
hydrocarbon synthesis. It is also preferred to conduct the reaction under
conditions to achieve an alpha of at least 0.85, preferably at least 0.9 and more

preferably at least 0.92, so as to synthesize more of the more desirable higher



B

[83] Natural oils include animal oils, vegetable oils (castor oil and |ard
oil, for exanple), and mneral oils. Aninmal and vegetable oils possessing
favorabl e thermal oxidative stability can be used. O the natural oils,
mneral oils are preferred. Mneral oils vary widely as to their crude
source, forwexemphes? as to whet her they are paraffinic,PaTAI0060#06 or m xed
paraffinic-naphthenic. G ls derived fromcoal or shale are also useful in
the present invention. Natural oils varyalso as to the nmethod used for
their production and purification, for exanple, their distillation range and

whet her they are straight run or cracked, hydrorefined, or solvent
extract ed. Tdequlaspwel hygr‘lﬁar@“ﬁng-ﬁlfd@si@?@f?@f@é?%ﬁdnﬁis"’é’ryagmﬁ%ﬁsl as non

hyd b i|s. i c.oi -
Chemcal _ootmeaseiR: Foptafiyha FukSflc Rebdecdntithent CTRAEKABA T HRUD 2
condensat i Ofno!thattlyadlpliis vt feiSeRultaFlory kinsfie afphantWehiledutablerBTst i ng of

smal | er, sinpler nol"ecul ar species are built up (i.e., synthesized) into
material s coeastisn typgs of catalygesompriseefor enarhple, o eronperGroppN s . Synt heti c

oi | s include hydrocarbon oil C ol ynmeri zed.and i nterpol rized
O:t ﬁfs : Ins (;FI"?‘B{M‘&?I"@‘?{B ,S"ﬁb%ﬁy%ﬁg?‘"% pﬁsé?{dggﬁfgﬁhqwﬁ%ﬁaga%%g?: f/rrer s,
e ene- 0 . - Heldhay rs, for
exa)r/rpl e). Popvgpgﬁgg{)%#f%ﬁ?l%%lﬁ%ggg steock I'S gﬂctgér;?'r%tningp used - 35 -
synt heti ¢ hygmpeisssaatal piidallyRffecsive shoentsaopCo andAdk or theré ofRe,Rwkes, C O

Cl2, Cl4 olefins or m xtures thereof may be utilized. See,ahJ. S. P%ignts
4,956, 122; XNighh, Do Hf, HnMg@,r@zlw,@vaswtqb&lporB@elCrﬁyﬂB@ﬁtﬂm# gaeferably ul ar

i ght f the PA whi ch Kk i al i | abl
i o SommeioE e SaradiNes A g BEmOREITraBRy Bl B PR upoie! 20 © ON @
Chevron, BP-f&@ggglg%@édgﬁyﬁs compHsATHaniy, Jarticul 219, Abesfi] Abflystoarbout 3000,

or higher, and e"nmade 1n viscosities up to about 100 mm®/s
(100C0), or hhghpreparatiomdrt kniown andi itjhstrative sty sionlimiting exampdesooan®e ci al | y

avai l abl e, and y be de | | SGOSI ti t.0 t 3000 JmP/s (100C), or
hi gher. The P9, dorg i‘%!ﬂﬁ-;ﬁa&ﬁ% f‘éggﬁgg’ r“eqétb% el ‘&0 mol ecul ar wei ght
hydr ogenat e I(yﬁe igoners of al pha-ol efins which include, but are

not |im tedqt’@’abo%ﬁd %Esfslééabout C32 al phaol efins with about C8 to about

C16 al phaol efins, - ; - like, bei
orotorred Thstlo: S 6 Sl A Sad RS piicf BRHRE0R000S dfor | G, 20"
and pol y-1 - dRdesRpisAe dEivddus 8 waxsveskly feedifroinxaihetd] @il foriatinetald

pol yol efi ns. However, the dinmers of higher olefins in the range of about Cl4
113" C18 nmy dik nos-petroleum; owothier naswwal souress iespecisblyslask veaks 066 Thccept abl y | ow

volatility. Dependin Vi SCQSI rade.and th Lt | goner, the
PAO s may bémﬂg'é omeg%{%ﬂvﬁfﬂw ) rét%“%et? Pﬁﬁe?fgv axs %fié‘?ag‘tﬂz{%fa??y ol efi ns,
Wi th m nor - S of 1 $ie i r i ) i iblyy range of
About 1.5 1 QL e B eI 4e byt he

pol yner i zat icontindowsly Blilshpabahiend ipoirt b€ apleast ¢ A5 FofA aagowgnetiwaxyi on

catal yst such as the FriedelCrafts catalysts i.ncluding, f exanpl e,

al umi num t r ifeed may glso b@dﬁ%@’r“?&&&@ﬁﬂ@%“%ﬂﬂ?-egﬁr@@ Btg{hﬁn trifluoride

D vt e, EhRh Faty M R ovRABlo 1oHEPBANRL i@pafathE Matafal DOXY| | © ac ds
JERFES e prop

or esters s acetate or ethyl onate. For exanple the nethods

di scl osed byHéieR, thededflust B8 soffidiépiP hda 3G paaffimmytebial toyivldrindsagayaffised her ei n.
Ot her descriptions of PAO synthesis are found in tf\e, -, 36 - following US.
Patents 3, 742nuemng sopsyatgbailing ip thy lbe oil zanggo Inegialylic deyyaxingis alsd 13 156;

of ot ine. ar o HiQHEHARE Ramplstipnjs@Manink iy SR AR BRlifoiaiele, 7% 1O

| ubri cati ng WasfsEbORydrocrackeduo lower tuiling miatepiabduting the conesitional of
phosphorus containing acids may also _be utilized, For exanples of other

synt heti c | uistalytia devaxing cHencscitds preterreddhaidhe end baibng poiny ot Heryaxy
Lubricants", der so Rei nhol d Publ. Corp., NY 1962. [88] In

al kyl at ed arfS%Bf' gb%‘ieglcos@q:sﬂﬁébgﬂmno- or poly-al kyl benzenes or nono- or
pol y-al kyl napht hg| enes, the al kyl substituents_.are.typicall,y alkyl groups
of about 8 t'@g‘é Whena batlingan ﬁ&PPS‘Pﬁﬁ‘F’EﬁW ﬁﬂgﬁPeﬁt@e¥‘gw?§“gy§FHBRgratom and
up to about §ibKieR Sefd 14480 SEpRY tREF RARRE WnleR SpeBficdliyested or the

al kyl benzen&elgmfaﬁlo%ggh et ro‘li' eum Chgpm' stry Preprint 1055- 1058,yb$PoI y

n- Al kyl benzene Conpounds: A Cl ass of Thermally Stable and Wde Liquid Range
Fluids", Eapen et al, Phila. 1984. Tri-al kyl benzenes may be produced by the
cycl odi nerization of 1-allcynes of 8 to 12 carbon atons as described in USP
5,055, 626. O her allcyl benzenes are described in European Patent Application
168 534 and USP 4, 658, 072. Al kyl benzenes are used as | ubricant base stocks,
especially for lowtenperature applications (arctic vehicle service and
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[0891 Allcyl ene oxide polymers and interpolyners and their derivatives
containing nodified term nal hydroxyl groups obtained by, for exanple, - 37
- esterification or etherification are useful synthetic lubricating oils. By
way of exanple, these oils may be obtained by pol ynerization of ethylene

oxi de or prwpybenes?axi de, the al kyl and aryl ethers of PEREREIH§EKyal kyl ene
pol ymers (nethyl - pol yi sopropyl ene glycol ether having an average nol ecul ar
wei ght of about 1000, di phenyl ether of-2pol yethyl ene glycol having a

nmol ecul ar wei ght of about 500-1000, and the diethyl ether of polypropyl ene

I | havi I I ] gh bout 1Q00 taq 1500, f
Tono-  and piy SXETBIS. g pRechi i eatthe FaBion R copfaFeis Lo ope PR NG 00 caa
f id . b |, f
xamyl &) AU rngedihd URciTANRoRELY e TRl oy abORUAT, Y BREAINCT. LD

seal conpat iy dpetifiedidibhastoibetpréseniantheeit stsludesndtyridliwilieonsidest er s such
as the esters of dibasic acids wth nonoal kanol s and the pol yol esters of

mono- car boxyhatcangei ds. Esters of the former type include, for exanple, the
esters of dicarboxylic acids such as phthalic acid, succinic acid, alKkyl
succi ni ¢ aci[@54])al Hhewaxy fes preferably domprbesithe antirg,65078908F € fractich suberi c
acid, sebacic acid, fiimaric acid, adipic acid, linaleic acjd dinmer, malonic
aci d. al ky| fermesdrhycthe bydrocabes synthesis pracessahaving a initialgut point befveer y of

2l conol . ot Eo0Eagt Hr Hefeliften 3ihY pllifins ana 3R BEPOPE FERRIL Ly
adi pate, di GBo I'OGIOhFWtémﬁﬂ‘é@E}aﬂﬁica@lysﬂmﬁtﬁfiﬁdceisidaﬁ%ﬁ& empfiyed bylthéebacat e,

dii sooctyl azelate, dii sodecyl "azel ate, dioctyl phthalate, didecyl
pht hal at e, grastitionsr fostheayathesis.eBuch fragidns Rea refertddtolhgrais a$ (1$50synt het i ¢

esters are those full or partial esters which are obtained by reacting one
or nore pol Qﬁ@(sﬁ*i fracijansh ECPW%eIééﬁT’]);OI%IMpﬂ%grrS Hi %/&F%ﬁ/ as the

2ot nyl - 2 g yRyeciel ipRREERHey ek nd phink FFhE¥h R ENERNSOT o0 101 ana

di pent aer yt 50| Wawy Féeds nked Y roddsélPasip eatlirei fidttioh ok 8a&ibsalg@fithed car bon
atons (preferably C5 to C30 acids such as saturated straight chain fatty
%@m’?

aci ds i ncl uentixg Iprepases by, distillation cxaithir separation tschniquesy (Thetwaxyaci d,

almtic acid,, ,- 38,-.,steari.c acid,, ar ic acid, and, be ic,acid, or the
Pt bspona fepaisa BRisalIE P Rrirestnore st @i, SerpealmaRinay SEARdaT 1’ coch s

oleic acid) prefét%ghf mibteltAR ?%W%ﬁhgﬁﬁﬁi@tﬁd%ca? ;@g?ﬁ&r&rﬂ‘éﬁ Yndrfag] esters of

trinmethyl ol “propane, trinethylol® butane,” trinet et hane, pentaerythritol
and/ or di pephenffind. Ht hahepligitile amneunts ofisuléurrand aitasdenrcphipouads @sg. clesyt ai ni ng
fromabout 5 to about 10 carbon atons. 93] Silicon-based oils are another
class of uséhaml wppmpficagh) il%%ttI“Hbzsgp‘I ?PP%BE"J“@I?IYSICWSP’M@OQOI yal | cyl -,

I | -, P I - Sl i i |.#cat ils.
Bl o5 of MO lifibic preRa e i yo0 Ghp SRy, B BTkl bf POLE 1S
t et rai sopr opyygenatdsc aVaxy feeds avirg thesyproperyies and isfilldn theepriodess 4f it hyl hexyl)

silicate, tetra-(p-tert-butyl phenyl) silicate, hexyl-(4-nethyl-2-pentoxy)
di si | oxane, ipvsniiopbavsbeengnadeusingss slumy Fpb WCGﬁSeWHI}/ ja-catahyst hgvipgany| )

phosphor ous KBS MR SpaRt i or Py lndfenl el ' eXanple, tricroayl
phosphat e, 1pagCt Y e DRoceRl & akifiy T WibriSant 1 base StoGR Koom Waky Sfocks, 2" &
e.g., slack wax or F-T wax, may be characterized as an isomerization process. If
slack waxes are used as the feed, they may need to be subjected to a preliminary
hydrotreating step under conditions already well known to those skilled in the art
to reduce (to levels that would effectively avoid catalyst poisoning or deactiva-
tion) or to remove sulfur- and nitrogen-containing compounds which would
otherwise deactivate the hydroisomerization or hydrodewaxing catalyst used in

subsequent steps. If F-T waxes are used, such preliminary treatment is not
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[ 95] Mot her class of synthetic oils includes polyneric tetrahydrofurans,
their derivatives, and the like. [96] OQher useful fluids of |ubricating
vi scosity include non-conventional or unconventional base stocks that have
been processed, preferably catalytically, or synthesized to provide high
per f or mancewbutmsiiasasi on characteristics. [97] In the prEEeI006[08apet i on t he
| ubricant conpositions which have their initial and in use ferrous and/or
non-ferrous netal corrosion resistance.piproved by the addition of one or
nore hydrodewaxate or hydroi sonmerate base stock(s) and/or base oil(s), GIL
base stock(s) and/or base oil(s), or mxtures thereof, preferably G| base
stock(s) anddquiretbeeause, asdndigaied pbovss sushrwaxss hayeony deace amopnts{lsibi nat i on

DN f ) | : : . .
or mor o agatar e Laem GugoredIRERLT ISt b ARl b e ARTGraffPopof Al N one
oxi dant, Vi ﬁﬁgﬁeﬁ@g@%ﬁ& Edntent] FERBdveY, sbmddydidiehvax i atalhst ESRITL S,

di spersants mants, pour-point depréssants, dyes, extreme pressure
addi tives, avuxes sy benefitdpm pschydeotreatyaiint ifenthe saadval ofipsygepates whilagent s,

friction nodifiers, lubricity agents, anti-staiping.agents, chronophoric
agents, dem@thsrs may yenclitdrom pyygenpiss traaﬁnmt-e@{ﬁ%gﬁgﬁyﬁwﬁmﬂ % used

additives s I o ' I Chem e,
Deerfield Bg]g%ﬁd %ﬂggﬁﬁ%&’@é%?%@ &@d}&g% Av?h%lk gtﬁsgﬂbg%ﬁg#&ggmgwg%bﬂgdi scussi on
of a nunber oQfr 4 §ifigleWatalyshnConvisibh veRperamrdsirhingedtriralabout FdP€tence is al so

made to "Lubricant Additives" by MW Raney, published bé_h_l\loyes Dat a
Cor por at i on absutPA0PC it prgssuregrapgiogdiom abaut\a8a to 20§08 kPaq dhisipresess [ 99]

Lubricating oils requite the presenge ,of anti : [ pressure
(EP) additi V& 9%9&9?%8‘5 n e EF‘%W%?_e"r}jH&a‘t?&Pe YM&%@&*@%

| ncreasi ngl ¥a%%rﬁ'a5@ﬁt'6@@%%@00 RP4, TRE fAT0 BTG ArdieN € thelydrdcasbon trend for
| nproved anti Wear properties of the oil. Antiwear and extrene EP additives

per f or m t hi feadstoek iflyydregkrcéiroyldtionaateptypically waege fodmmboull 100ar3560 [ 0100] Wil e
there are nmany ' decades

the princi pﬂl-léﬂé5%&ga§%§gfﬁy&m?f H’}eiﬁ\é\%%;‘éﬂ?&g{é’%\ﬁéfeﬁfﬂg@?é%g’gm’ankcase
P . . I

3: aISI Igf/l ?Lrﬁé%ﬁéﬂgﬁg@@;?ﬁq&m caﬁﬁ ?Xgﬂ%?‘"{%ﬁm:gfﬁggys% ?ugﬁz ai S fzi nﬁ, or
[ [ | [ Z 1. ZPDE

formul a zn) S50 SRIBHRE At hya SR GGMRRNT SonpRReLflnoticl, 0 1N

preferably e GlRoprok¥dsing wded For the pEcluatidy bf Hse stk Rymbach Wayght chain or
branched. The is typically used in anounts of fromabout 0.4 to 1.4 wm%

of the t ot alfe¢dshrayonse anamwphatsdrydrograckinghy droisemerizationscatadyst.suelAS be used
advant ageously 0101] Ho it is faund that e _phosphor fromthese
addi tives hadube M@gépklgé@ﬁhﬂ@@ta&ﬁ% ﬁ"g e&ﬁ?’zﬁfw{"’ﬂ?’ﬁgﬁ%ﬁ&"y{g Oconverters
and al 00N ATy SABSAES oh bxK'AFRSHY, 83, WfiHinh/WIiéL5liehANIARS, iz Used as
engi ne oils. e way

crystalline hydrocracking/hydroisomerization catalyst, preferably a zeolitic

catalyst.

[057] Other isomerization catalysts and processes for hydrocracking, hydro-
dewaxing, or hydroisomerizing GTL materials and/or waxy materials to base
stock and/or or base oil are described, for example, in U.S. Pat. Nos. 2,817,693;
4,900,407; 4,937,399; 4,975,177; 4,921,594; 5,200,382; 5,516,740; 5,182,248;
5,290,426; 5,580,442; 5,976,351; 5,935,417, 5,885,438; 5,965,475, 6,190,532
6,375,830; 6,332,974; 6,103,099; 6,025,305; 6,080,301; 6,096,940; 6,620,312;
6,676,827; 6,383,366; 6,475,960; 5,059,299; 5,977,425; 5,935,416; 4,923,588;
5,158,671; and 4,897,178; EP 0324528 (B1), EP 0532116 (B1), EP 0532118
(B1), EP 0537815 (B1), EP 0583836 (B2), EP 0666894 (B2), EP 0668342 (B1),



- 40 - to mnimze this effect is to replace sone or all of the ZDDP with
phosphorus-free antiwear additives. [0102] A variety of non-phosphorous
additives are also used as antiwear additives. Sulfurized olefins are useful
as antiwear and EP additives. Sulfur-containing olefins can be prepared by
sul furi zat iwo 2008/1883871 ous organi ¢ material s includi ng alRGIAER2PLE/048048
arylaliphatic or alicyclic olefinic hydrocarbons containing fromabout 3 to
30 carbon atons, preferably 3-20 carbon-atons. The ol efinic conpounds
contain at | east one non-aromatic double bond. Such conpounds are defined by

the formul a = 3 el t ogen or a
hydr ocar bon Eﬁ}%ﬁégﬁﬁ@wf@aﬁﬁﬁE?ﬁ@éﬁﬁé}@@éﬁéﬁ@@?ﬁg@@’o@ﬁ | kenyl
radicals. My W AGY&d Wwellri ng.
Addi tional i %y’)n\g{)ldgﬁo@%ﬁ%a}% su ur?géﬁq%ﬁgﬁ%s@;ayn?’go&e?r preparation
can be foundai th BERsHPRddts 9819,49410350,26%; 1;440,230;phB96,359;i WESIUAS5085

i ophosphorus aci ds an i ophosphorus acid esters_as Jubricant additives
t hi ophosph d d thi ophosph d est | ub t addit
i s di scl osedand W0 $§9/20428nPartulealy fawerabl pageesses gre gesctibedigEurgpany 591, 577.

Addi ti on of phosphorethi on isul.fi a n [ r j oxidant, and EP
addi tive is %P%EP@EB@WW“?J&’“%G%,@?F"'Lfg@%?ﬁsgg\_s%lﬁgﬁf’gi“’c%)gtaft‘!r’%gr?g@l conpounds
(bi s(di butyl 4tfirpea iR en®a, NG 439a/I0h e} 943,670 18,04%(9400 61473960; ol ybdenum
conpound (oxynol ybdenum di 1 sopr opyl phosphorodl thioate sulfide, for exanple)
and a phosphé;l@3099s 663324l angd| 6,8¥583%en phosphite, for exanple) as
antiwear additives in lubricants is disclosed in USP 4,501, 678. USP

4,758, 362 di $648]s e$iydsctatfoncongersivitiatalpstrhisefuldn tie qonowisiba dfithe oved ant i wear
and extrene pressure properties. The use of thiocarbamate as an antiwear
addi tive is orprsaffioevanyrfeedstodks dirglosedherein todarm thedisepasaffipirdardion conpl exes

such as noly-sul fur alkyl difhiocarbamate t4d l.e - C18 al kyl
are al so USZFN%OHE’FFWE%C&'&SM‘]’S@F%%’ﬁg@ ﬁri%’aiﬁﬂ'i&f é§&{§z§:’§at eri al sy :
shoul d be kepigniasazgii MuRNtsd, PSMpABSSHretife, FriBfiRIHEARItE Bta, FBlite
fornul ations.. - 41 - [0104] Esters of glycerol may be used as antiwear

agents. For ¢heiaaind zeotite alphadas diselosedrin LISP4906,3 50 bespahtalystst are usaed

nmono- nyri st at es he us 01Q5] zDDP.is conbined,with qther c ositions
t hat provi de IFeP SVOIbWHSg?rPLBi‘HEGBﬁngW%HEW@Eﬂ'&%g’ ﬁﬁ%’f“"é‘ @-ggbi nati on
of a thiodix %%3% Foal @x&ﬁg d a
metal thi ophg};%ﬁg?gﬂ%%, oréggg%%{%&g%@ﬁ@%@%ggaggﬁfs ar p#@%oé@ P ies. USP

5,034, 142 di sedhakmes,tshel asiivh exthangeet al al kyoxyal kyl xant hate (ni ckel
et hoxyet hyl xant hate, for exanple) and a di xant hogen (di et hoxyet hyl

di xant hogen, 6593 eXR6R¢ EhbbdinfeRilRbRvdrsion oftHetwARedstiBkongpb@nt i wear
properties. [[01 6] Preferred antiwear additives include phosphorus and
sul fur conpognoducteddvens combination of Bpneadiie heta and REZEM-23 (catalystsintheogen,

boron, nol ybdenum sphor odi.t hi oat es Pl ybdenum di t hj.ocar hamat es and
various or gaREen Fogsar 19 anethererhbodiménty fepspes of RodugRE RS o v amm e

di mer capt ot i AAPAF pasc/ Sk RORBANAHyIciUridRLafidn ahd UawhiIAg ova ! the 11 ke,

alicyclics, amnes, alcohols s, triols, fatty am des and the
| i ke can al sairiple cetalgist, Sichtas PUTSM-36s Imggt dnethes enhbodineemt,ahowaky tdedabout 0. 01
to 6 M% prefera to,4 wt% ZDDP-] ke, co

| y about O, O ds oyi de

limted hydr saebsg?fﬁ@veaél&bbﬁtsg QWW&%P;S%IW|®W?ls%&ﬁwggﬁmm9‘aﬁ@§?ﬂd t hat
exhi bi ted by u 1 I I Ao t bRAN
t herefore be Whgﬁgg?l?oﬁn@?ﬁ?ﬁ%ﬁﬁ @Hggﬁ)ag% Z?M?Q’%%gé@%e% at a
m ni mal  conc @UASM-48rin eithérashielstagaton two erdges. i [arangicadep wsctFhydvocanbat | ons.
Vi scosity Index |nprovers . . .

base oil products may be obtained. Catalyst ZSM-48 is described in USP

5,075,269. The use of the Group VIII metal loaded ZSM-48 family of catalysts,

preferably platinum on ZSM-48, in the hydroisomerization of the waxy feed-

stock eliminates the need for any subsequent, separate dewaxing step, and is

preferred.
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[0107] Viscosity index inprovers (also known as VI inprovers, viscosity

nodi fiers, and viscosity inprovers) provide lubricants with high and | ow
tenperature operability. These additives inpart shear stability at el evated
tenperatures and acceptable viscosity at |ow tenperatures. - 42 - as both a
vi scosity iwdemsiisgpsover and a di spersant. Typical nol eRANES20068H 908 s Of

t hese pol yners are between about 10,000 to 1,000,000, nore typically about
20, 000 to 500, 000, and even nore typi cal-kg- bet ween about 50, 000 and 200, 000.
101091 Exanpl es of suitable viscosity index inprovers are polyners and

copol yners of nethacryl ate, butadi ene | efins, or alkylated styrenes.
Pol yi sobut yI $f0]i sAddeAaRRESicP, nge QW}PQW&%‘QPGMNW.DHR%t her

sui tabl e viscosi ' LADL QVEL 1l : HPf various
chai n 1 engt it oY sOHUE e R g, Gitaly B BEHIRL DO oA e BRGIE Iy TET D
al so serve agithéhe Oiftird hydRisonscraeios the@30eT508Hitfrktion wiaydbrsdemaxedidex

i nprovers include copolynmers of ethylene and propyl ene, hydrogenated bl ock

copol yners odepandingen tiadntendgshusa of tha @b 107 Ee mptesiab presedpidlithasmot of vari ous

tyr ene- 1 SopPesTesegRet framee Rl lting REfra) BrighiaBe Bielfeobt o 200, 000
e ! adl . . .

ol ecul ar m&&?gmge\%ag(ﬁgbfﬂe]ﬁgﬂ%%d&néﬁ%aﬁ BRESHERCED With dAflledsBfleh® an amoun

of about 0.0 re y about 0.01 to 4 % Antioxidants [0111]
Ant i oxi dant s suce @ratetone, methghéthyleketeer (MEK), ometby ibabnsyldictened MIBEG, ser vi ce.

Such d dat i It in d it t al s, t f
ol udge, Jor  amiNBETMERAABKS of mdatss of SFKBoluene whe Rke: and Tufhéine ar (

. ' . e T i Bl
oi 1 "compost t chined Kegurbingl SR e MehdEHtk bRt mxRtaL B £ A3 Mg bienl ©21, 00
and U.S. Pat gqiinSseflard®Q.ffoi ti¥bivene8dntafiing hube offRiElibe whidhlis Zhe Usef ul

anti oxi dants include hindered phenols. These phenolic antioxidants may be
ashl ess (et aiffinatee Themaffimiateds typigablyrfugherrchildag ingrraped purface chilless tosal t s of

certain phenolic conmpounds.,, Ty i(ial henol i £ anti oxi dant cog:golunds are the
hi nder ed phefgNP¥s W?F%?léjst%@‘gﬁ@gg“\ﬂn VPRGN SPIPPERTY hi nder ed
hvd I ) . . . i = . I
ydr oxy gro%‘@@?ﬁd&%ﬁ'%k‘?gﬁlﬁ%ﬂm cQt?élsH%'ru]ﬂ&ﬁnQ@méhm ary

conmpounds in roxy ps are in the o- or - 43 - p-position
to each ot helsonierpte dmixedemith,iecg. Aliquid prapane,sa beast laysdetiorhef whichids ed phenol s

substituted with C6+ al kyl groups and the al kyl ene coupl.ed derjvatives of
t hese hi nder&SMF%théﬁaﬂ’ﬂltbghﬂﬁoﬁﬂmﬁt?PIX‘EFIBFF‘&I%‘PQF W s RS pex

2-t-butyl- 4- X - + c;ﬁc/?kn 5&?@? o1 - e d-dodecyl
phenol ; 2, 6- ﬁ%&ﬁ#@#ﬂﬁrﬂﬁ%ﬂ@ﬁ%ﬁ%ﬁmﬁb&6 I b? ut F{aﬁ?%ggg%?ﬂ" enol ;
2- met hy 1- 6- t tiau! e 4olveaiis Yhenaepped; oud oflthe-raffinayd, whidlr is tien frabtidnated y |
phenol . O her useful hindered nono-phenolic antioxi dants, may .i ncl ﬁde f or

exanpl e hi ndée producetheipreferrpd baseritogks uselsbin thppeeseativention; vdeq vell.
B o] KR ARDRS 4B Bk DR LTRSSt Ry o) ] o

with the ins no-coup phenol s 1 ncl ude:

2, 2" bl 5(4- Nyilef i tlprddenBe Phulitable waRilchtal it ey dordifiorbfittipenol )
and 2, 2' - bi s(4-dodecyl-6-t-butyl-phenol). Para-coupl ed bi sphenols include
for exanpl e 4o Iowdritkg pord-paiinttofithe yydroisemetale. fpatalytiq dewaxing also converts

met hyl ene- bi Sé(pzn:)’rt?c;l{j Bt: t&ﬁe %%liso%{]e?ar}g ltg lower boiling materials, in the boiling range,

for example, 650-750°F-, which are separated from the heavier 650-750°F+ base
stock fraction and the base stock fraction fractionated into two or more base
stocks. Separation of the lower boiling material may be accomplished either
prior to or during fractionation of the 650-750°F+ material into the desired base

stocks.

[061] Any dewaxing catalyst which will reduce the pour point of the hydro-

isomerate and preferably those which provide a large yield of lube oil base stock



I

[0113] Non-phenolic oxidation inhibitors which may be used include aromatic
am ne antioxidants and these may be used either as such or in conbination

wi th phenolics. Typical exanples of non-phenolic antioxidants include:

al kyl ated and non-al kyl ated aromati c am nes such as aromati c nonoam nes of

t he fornmul awiedRBRb#tsmhere BY is an aliphatic, aromatic BET/E3A08w 0148048 ed
aromatic group, RO is an aromatic or a substituted aromatic group, and Rl is
H, al kyl, aryl or s(cy. x-12- ) -E7where R11 is an allcyl ene,

al kenyl ene, or arallcylene group, R12 is a higher al kyl group, or an

al kenyl , ary

l., or alkaryl group, and i.s 0,.1 aor 2. The aliphatic group Rs
may contain ﬁPH}ﬁhf%ﬂ’gr% rat?d'ﬁ)@ab%'&?éahgﬁ%‘! mﬁlh'ge sgmeép siye g’@fﬁcﬂi:aﬁs from
about 6 to 12 ’ J: ' ' i,phatic
ar oup. _pr of o i MREAW AT eon B EWIAR et certablek, AeBPtathBORA Babe 1T
groups, and begh denfurRtraedak Qsefuliy dbwmn%tp&ﬁdl_enhf&l ABEIDNs lafid Hcdude, such as
napht hyl . Aromatic &oups R8 and mgﬂ%@%é oi ned together with other groups

AV4

such as S. forgxampls ferrieriigompirdenita Meble Z8M-23, Z8M-35,i28M+22c gr oups
will not contain nore than abo 4 carbon.atpons. The general types of am ne
Anti oxi dant o HEnernes tikof Sk EANY e Stlicoa R nonndit kitemAS nos,

phenyl napht Bm.ngsaevmﬁ{)g?éa;uggsgwm&hasmeéﬁ%mme%n%{egec@éd?yheny' phenyl ene

di am nes. M xtures of two aromati ¢ amnes are also useful. Polyneric
ami ne ant i oxpaitictlarly zffeatieocdmeprisse d noblermétal, proferabbritt] esmpdsited oviwht | ¢ ani ne
anti oxi dants_useful . i n_l_hh?l ‘grr esent invention .include:

The de

p, p' -di Of:t KI HREI I G 2 1T ﬂaﬁmmlap?ﬂ};ﬁa’ﬁm thgicatelystin a fixed,
henyl - hae: - e | 0115
SurTuri zea ab i r P bEE, Tdy Bep ke ROEpn L RIARARCBARR e ;o

al so ar e usefanige af frioaxatsban460-6007F] @ brédstfeast 50099 Rig, M)ideakiatiipt used in
ositions is oil-soluble copper conpounds. Any

| ubricating oil co

oi | -sol ubl e 4500-30-SEBEfr Hovnfiuough wastotscnk LESNFOrl-b0, phefetably i cat i ng
oi | . Exanple s t gbl e .copper. apti oxjdants i nclude copper di hydrocar byl
thio or dit hﬁ&%ﬂ-oibﬁg?‘éfé’“aﬁd& %’Bt?ﬁﬁ-‘( °9‘?ﬂ"c°£° CEHY%S%WO&Q &@Pé% furally
occurring or i i I mﬁgﬁ o . e@npper
di t hi acar banﬂ@%@ﬁ%?&ﬁ%gﬁaﬁ eﬁg%%eog, a g‘é‘z’% gecfé%%%glsn. ﬁ)agasi c,
neutral, or bailidgpoindpthe ragel of 6307 SOFF Guiateriabbbiling Belowdinitiadtm al keny!|
succinic acigqﬁgor anhydrides are know to be particularly useful. [0117]

Preferred anP?YRB89WEs i ncl ude hindered phenols, aryl am nes. These
ant i oxi dants mai; be used individually b pe or in conbination with one
d

anot her . Suclf63tidi Gill-asesipck(s) anséer tase éﬂ(tsiﬁwdmdemad;mt 0.01 to 5 wt%
preferabty ook g (6 iR B8 SRR B o B 7,
cont Al ns & | e b Al S S P APL 2 e
ani oni ¢ or ofizapnidbbid Grgujr Hpbaseistocks andso mhy baeery advantageously used

with the instant invention. Such GTL base stocks and/or base oils can have

significantly higher kinematic viscosities, up to about 20-50 mm?*/s at 100°C,

whereas by comparison commercial Group II base oils can have kinematic

viscosities, up to about 15 mm?s at 100°C, and commercial Group III base oils

can have kinematic viscosities, up to about 10 mm?s at 100°C. The higher

kinematic viscosity range of GTL base stocks and/or base oils, compared to the

more limited kinematic viscosity range of Group II and Group III base stocks

and base oils, in combination with the instant invention can provide additional

beneficial advantages in formulating lubricant compositions.
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- 45 - molecule. The anionic portion of the detergent is typically derived
froman organic acid such as a sul fur acid, carboxylic acid, phosphorous
acid, phenol, or mxtures thereof. The counterion is typically an al kaline
earth or alkali netal. [0119] Salts that contain a substantially

st ochi onet rwo 2e03008787 Of the nmetal are described as neutPGI/US2AM6{0480ad have a
total base nunber (TBN, as neasured by ASTM D2896) of fromO to 80. Many
conpositions are overbased, containing Fz-ge anounts of a netal base that is
achi eved by reacting an excess of a netal conpound (a netal hydroxide or

oxide, for e le), wth an acidi c gas uch as . carbon di gxide)., Usef ul
detergents c e %n-E‘EJP‘ie ,er}irhapgptyclg@dé& ,O@lﬁ’d?ﬁ‘ﬁj’ﬁlfg‘”ﬁ mategialsy 01207 1t
is desirable I‘,@;ﬁs,t 9@& ed
detergents haejfcgérn%rtnra I ngéda%;::l]ﬁ a?féﬁrﬁﬁ%ﬁ%dﬁs%g@@gﬁ%ﬁ%e g@“’f %gggﬁ%usti on
process and bempositi@istand ppefbriher égacderized By haciaghigh $dterarRy tseRs Rev-mat er i al
has a ratio of metalljic ion to anionic portion of the detergent of about
1.05:1 to 5otomibsulfy, oyirtosil aitrogenslpy-tonil eromatics andage essendiallytwater- s f r om

about 4:1 towﬂﬁgrtccﬁ% 1. The resulting detergent is an overbased detergent
that will typicC qy ave a TEN of about 150 or higher, often about 250 to

Rt SR R e R L
B kel 1 ne. ar ik effihic hytkcardd Eorboreistfomie bt ot bbb b .
phosphat es, meabused bycthledefntagd b2 Alethiy "’?mbﬂ’iﬁm%na‘?h@ﬁt%ﬁlﬂﬁﬁﬁof rom sul foni ¢

acids that are typically obtained by sulfonation®of alkyl substituted
aromat i ¢ hydPraeeting s maasered by thoperesniags efseturting deethylesecartonsiwikch by

nal ogenat od RERPGATIVIE UG NI drnen SR ApO v brulendiog > Drare

chl or onapht heulck figat: @PBI@XS{GHZ@@ gljrygaﬁa @Im@bm (%ﬁ@ @'ﬂ%ﬁéﬂlﬁsﬂr&ave about

3 to 70 carbon atons. The alKkaryl sulfonates typ -cont ai n about
9 to about 8®veraaiddiquist hydooarbar dommpasitiomss awehalet ypi cal |y from about 16 to
60 carbon atons. [0123] Klamann in "Lubricants and Rel ated Products", op cit

di scl oses a [B65perThef prefeereld FFCbasetstdckeallor bafe MPEAPMSTusthef ONi ¢ aci ds whi ch
are useful ag det e,rggn,ts and dispersants in lubricants. The book entitled
1284,

"Lubri cant acfepiagd, if pecegsary g havisgdess than. 1 mtYsrotratic hytitocatbeds,by t he
Lezius-Hile el. ,0 {1967), sim/l ar,l i scl oses, a nunber of
over based s 3F%ﬁ%rfée% %ﬁé} ILIQB%“U%M@@S”H#QBB‘#%F g’%‘eﬁ’e‘f’%ﬂ sulfur 0124

Al kal i ne eardohtapiifg abpodds, 2POirRinttTaésd tha .grsie%,ogr%fég%lﬁ%%g%hfﬁhese

detergents can be made by reacting alkaline e de or oxide
(CaO,  Ca(OH* Comprefgmdddh 2 25Mpod (RB1,CH L 22.6r Thephpbe) nvdnidal 8siliagky! phenol

or sulfurized.all nol . Useful al kyl .groups jnclude strai ght chain or

br anched cﬁ%ﬁ‘g °§|§@f&€ P8 &E%f?g‘b{"sy é‘?’%ﬂﬁé??e%@u%mlo hsxyhor @gg@*rt%gmheabl e
henol s i ncl 0 aiehql = , , nol . dodecyl

Bhenol , :and IjtéﬁgmlD ;éfgb‘ﬁ ?ﬂto shogla(ﬁl %Sﬁﬁgﬁéﬂgﬁg?&gﬁgrkﬁ‘ﬂ@ﬁfi@ﬁ%ﬁﬁgﬁm S ma§

contain nor dﬂﬂi@arboormm.k'i]he)salkrsedltheecﬂtardctemzedbﬁ afRedbindIARTIRNhIcY Strai ght

chain or branched. \Wen a nﬁg-s | furized al kyl phenol is used, "the sulfurized
product may YB¥OYBH 35 measyed Qﬂﬂ%@t 427G, agd kitematictvissoaity, as Treaswredat hods

product - may ! ! suredrat hoc
ol erontal w7 o FerRtqehtdydhe Brndld 1803m A0 R Aoy AR Ladopne. |1 kes
dth i i h |yt .al kal i th tal b )
[0125) Vet atood]"D ThEpréthnd Gt s UBRR andlot bpd il &R GaCRBES Bonts. These
carboxyl i ¢ aoingrisiagarngimirs ofByanbRedpRRHNS ShiticeRaGd inHadpbasic et al

conpound with at |east one carboxylic acid and renoving free water fromthe
reaction pr bihsicant base stock endlorhake ailesontainsatdedsn 9@ afa mixodeo€ t he desired

TBN | evel . nt s de,fromsalicylic acid are o preferred class of

det ergent s ggﬁb%gpq’rﬁg{}ﬁ%t‘gpgSWaf@r&E%fg.Pa{?sfjgflﬁFresl’éfﬂr}gyﬁ BedBg ancl ude | ong

chai n al kyl carbbh eHAial&fith ENbdbt EiHo b8l €, PinoFRURL SHeidoF absutdBot he formul a
to about 562, a boiling range of about 650°F to about 1050°F, and wherein said
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- 47 - where Ris a hydrogen atomor an al kyl group having 1 to about 30
carbon atons, nis an integer froml to 4, and Mis an al kaline earth netal.
Preferred R groups are al kyl chains of at |east Cl1, preferably Cl13 or
greater. R may be optionally substituted with substituents that do not

I nterfere wwolrwdishesrdet ergent’'s function. Mis preferabl PCT/B30e/04BHIS

magnesi um or barium WMre preferably, Mis calcium [0126]

Hydr ocar byl -substituted salicylic acids-omy be prepared from phenols by the
Kol be reaction (see USP 3,595,791). The netal salts of the

hydr ocar byl substjtuted_salicylic acjds be prepared hy .doubl e

dgcorrposi %/i ogf@Plll%fiuM?g-}nsé’I&F “1| Y #981' M‘Eﬂa{}@%ﬁ agaé'ﬁ‘eéeéx\ﬂkft%‘?e YW cohol .
0127] Al kal i . d det ts. [0128

bot or gent s ey 2T bt BARTARAS BE1cBUBOBUER, (000 20 Lobri o or conpi ox.

det ts. I t t t | th ti.

ot or gont 5 wi€67dut 1 e abgue e PBRataE LhlsS (e Rt Bl Gt 034, 00

for exanple. [ F?&]Cﬁf)?ﬁg{/eﬁgFéﬁta‘f'é E@t@ﬁﬁin'bﬂ‘ﬁ{i]ﬁﬁﬁw@l ci um phenates, cal cium

sul fonat es, calcium sall at'es,” magnesi um phenat es, magnesi um sul f onat es,

magnesi um salj c Ihat %Qd ot her rel ated conponents (including borated
detergents). .~the total detergent concentration is about 0.01 to

about 6.0 wt 968)r efAe3 588 MIEL P sdlutior! NMR $pestr¥m DiobRaicaion a BAKEDB6®Ur i ng
engi ne operation, oil-insoluble oxidation byproducts are produced.

Di spersant s MHp AMEspettecractprysingl L0Yesolutions iuEDEH;. TMSsis theninteraali ng - 48 -
chemical shift reference. CDCl; solvent gives a peak located at 7.28. All
spectra are obtained under quantitative conditions using 90 degree pulse
(10.9 ps), a pulse delay time of 30 s, which is at least five times the longest
hydrogen spin-lattice relaxation time (T,), and 120 scans to ensure good

signal-to-noise ratios.

[069] H atom types are defined according to the following regions:
9.2-6.2 ppm hydrogens on aromatic rings;
6.2-4.0 ppm hydrogens on olefinic carbon atoms;
4.0-2.1 ppm benzylic hydrogens at the ct-position to aromatic rings;
2.1-1.4 ppm paraffinic CH methine hydrogens;
1.4-1.05 ppm paraffinic CH, methylene hydrogens;
1.05-0.5 ppm paraffinic CH; methyl hydrogens.

[070] The branching index (BI) is calculated as the ratio in percent of non-
benzylic methy!l hydrogens in the range of 0.5 to 1.05 ppm, to the total non-
benzylic aliphatic hydrogens in the range of 0.5 to 2.1 ppm.

Branching Proximity (CH; > 4)

[071] A90.5 MHZz’CMR single pulse and 135 Distortionless Enhancement by
Polarization Transfer (DEPT) NMR spectra are obtained on a Brucker 360
MHzAMX spectrometer using 10% solutions in CDCL;. TMS is the internal
chemical shift reference. CDCL,; solvent gives a triplet located at 77.23 ppm in

the '*C spectrum. All single pulse spectra are obtained under quantitative



e —— s

their deposition on netal surfaces. D spersants may be ashl ess or
ash-formng in nature. Preferably, the dispersant is ashless. So called

ashl ess dispersants are organic materials that form substantially no ash
upon conbustion. For exanple, non-netal-containing or borated netal-free

di sper sant swanesaaisi dered ashl ess. I n contrast, netal -RIEAPG0RYIet er gent s
di scussed above form ash upon conbustion. [0131] Suitable dispersants
typically contain a polar group attached3t-o a relatively high nol ecul ar

wei ght hydrocarbon chain. The polar group typically contains at |east one

el ement of nitrogen, oxygen, or phosphorus. Typical hydrocarbon chains
contain 50 tGODIbt)OMSEﬁﬁ'l‘g% egree puleesi9)3 KyichPulss fislay Hﬂ%spf(ﬁ S30) & may be

h i h , | . . [ Leyl ,
PR B e A TR 7L

napht henat es, @

A particul ar bymyRed ilaxalias of He sdmpRS 6O Béans 36 Ensufeg@ddipydlspmoisei ¢
derivatives, typically produced by the reaction of a |ong chain substituted
al kenyl succiatios, amhWAILEZ- 16 poatoh deeouplibgt i t ut ed succi ni ¢ anhydride, with a
pol yhydroxy or pol yam no conpound. The |ong chain group constituting the

ol eophi lic pegiaonTaE G A6mWp&THS CHY, Ghd CPNarelidentified frdm the 135 DBRTOI |, is
normal |y a pol yi sobutyl ene group. Many exanples of this type of dispersant
are wel | knoW€ MMRexpsrihént. Anmajon GHhaesinapeeinalk” CRRMRspectya 8. €9.9at ent s
descri bing such dispersants are 3,172,892; 3,2145, 7Q7; 3’f219’ 666; 3,316, 177;
3,341, 542; 3ppads dyeto suivalergagcurnng methylene carkens whioh arg fguoorgmere 3 787, 374

3036, 003: 3 ramReRgom SR Ead Boold TG & 49 SR RS o gkt abE' 575 g0
3,413, 347, 3 46Rémined basod P inail ondhd PE diRfiicat sKHE. 88the methyl carbon at

the end of the branch or the methylene carbon one removed from the methyl on
the branch.

[073] Free Carbon Index (FCI). The FCI is expressed in units of carbons, and
is a measure of the number of carbons in an isoparaffin that are located at least 5
carbons from a terminal carbon and 4 carbons way from a side chain. Counting
the terminal methyl or branch carbon as "one" the carbons in the FCI are the fifth
or greater carbons from either a straight chain terminal methyl or from a branch
methane carbon. These carbons appear between 29.9 ppm and 29.6 ppm in the
carbon-13 spectrum. They are measured as follows:

a) calculate the average carbon number of the molecules in the sample which is
accomplished with sufficient accuracy for lubricating oil materials by simply
dividing the molecular weight of the sample oil by 14 (the formula weight of
CH,);

b) divide the total carbon-13 integral area (chart divisions or area counts) by the
average carbon number from step a. to obtain the integral area per carbon in
the sample;

c) measure the area between 29.9 ppm and 29.6 ppm in the sample; and

d) divide by the integral area per carbon from step b. to obtain FCL



vt

4,454, 059; 3, 329, 658; 3,449, 250; 3,519, 565; 3,666, 730; 3,687,849; 3,702, 300;
4,100, 082; 5,705,458. A further description of dispersants nmay be found,
for exanple, in European Patent Application No. 471 071, to which reference
is made for this purpose. - 49 -

WO 2008/108747 PCT/US2006/048048

-31-

[074] Branching measurements can be performed using any Fourier Trans-
form NMR spectrometer. Preferably, the measurements are performed using a
spectrometer having a magnet of 7.0T or greater. In all cases, after verification
by Mass Spectrometry, UV or an NMR survey that aromatic carbons were
absent, the spectral width was limited to the saturated carbon region, about 0-80
ppm vs. TMS (tetramethylsilane). Solutions of 15-25 percent by weight in
chloroform-d1 were excited by 45 degrees pulses followed by a 0.8 sec
acquisition time. In order to minimize non-uniform intensity data, the proton
decoupler was gated off during a 10 sec delay prior to the excitation pulse and
on during acquisition. Total experiment times ranged from 11-80 minutes. The
DEPT and APT sequences were carried out according to literature descriptions

with minor deviations described in the Varian or Bruker operating manuals.

[075] DEPT is Distortionless Enhancement by Polarization Transfer. DEPT
does not show quaternaries. The DEPT 45 sequence gives a signal for all
carbons bonded to protons. DEPT 90 shows CH carbons only. DEPT 135
shows CH and CH; up and CH; 180 degrees out of phase (down). APT is
Attached Proton Test. It allows all carbons to be seen, but if CH and CHj are up,
then quaternaries and CH, are down. The sequences are useful in that every
branch methyl should have a corresponding CH and the methyls are clearly
identified by chemical shift and phase. The branching properties of each sample
are determined by C-13 NMR using the assumption in the calculations that the
entire sample is isoparaffinic. Corrections are not made for n-paraffins or cyclo-
paraffins, which may be present in the oil samples in varying amounts. The
cycloparaffins content is measured using Field Ionization Mass Spectroscopy
(FIMS).

[076] GTL base stock(s) and/or base oil(s), and hydrodewaxed, or
hydroisomerized/cat (or solvent) dewaxed wax base stock(s) and/or base oil(s),
for example, hydroisomerized or hydrodewaxed waxy synthesized hydrocarbon,

e.g., Fischer-Tropsch waxy hydrocarbon base stock(s) and/or base oil(s) are of



[ 0133] Hydrocarbyl -substituted succinic acid conpounds are popul ar

di spersants. In particular, succinimde, succinate esters, or succinate
ester am des prepared by the reaction of a hydrocarbon-substituted succinic
acid conmpound preferably having at | east 50 carbon atons in the hydrocarbon
substi t uent wowmaesiiogis? | east one equi val ent of an al | cyl ePEIHEWA3R
particularly useful. [0134] Succinimdes are fornmed by the condensation
reaction between al kenyl succinic anhydridzles and am nes. Ml ar ratios can
vary depending on the poly-am ne. For exanple, the nolar ratio of al kenyl

Repr cscnt at | Jov ok P luE s BhsHioA CEtent ARt .8 O Gsierd dipong Stighshoy
3, 219, 666; 3, ag%g%égjnaéu etar& Ond 81 YortnfimdrsS: ?rn%ﬁxcgég?ﬁﬁgtéd ANe ofengda Pat.

No. 1, 094, 042 uccl nate esters are fo e condensati on

reaction bet Wwageasiighe raducedisulfanedashpplyipheoies and sulfiircohtzhstoanegi@vgol s. Mol ar
rati os can vary depending on the al cohol or polyol used. For exanple, the
condensat i on iRdreasingly sgstrigtivg eruisonmenialaeaplations nch Qals WA 8% vt hritol is

ondensat  on AL Oy oL thhe o BR P oEREo D iRy Bt A LR e
am nes. For gxRERligher&itiyl ak &F 18WHoR2eto ialtial il frdnld piesHionrextnéinedSuch
pol yal kyl pol yam nes, propoxyl at ed | yal kyl pol yam nes and

o} | k o]
pol yal klenyl p@lilyavhenelsecll;aa:bas_asilpomygc fqdmlﬁecgwi_ adiitives. lE)rmliéﬂm\qﬂrt]ié is
956, 305, | GRS PF SN FOMERIFA In e FORUIEHON SAPta Re{Tt SRR APy | des
used in the RESRSHAD dffes AlbhcHibd oy RAIPBR Ioiver 3 a5 BAPCAR AWnand 2, 500.
ucts can b W

The above pro e post-reac vari ous reagents such as sul fur,

oxygen, for myagtetyg dbricating olly fortudatedigsing convantions intinaral dil basedstéuks.on
conpounds such as borate esters or highly borated dispersants. The

di sper sants qgmibe ey SAPY tirhllated o for Jeh &t (oth e gl e of

boron per no I spersant reaction product. nni Ch base

di spersant s apmpeasienfigritad) ndll heeeca sdfurcbnehkyf QRevitd or lefsy prederdblyyli@, and
am nes. See USOP 4,767,551, which is incorporated héar in_by r(ffe ence.
Process ai ds Vdeloclsssamose sreferably (ig whferdessomgstpratesahly 84 wt%a or 1685, can al so

be part of t [ i i I i t enol s
range from 8% af"@@ﬁ‘?‘l%@&ﬁ%%’lr‘%g“é r@% ﬁgggr@%% »g{;% z)rr Zésg’h'gﬁnmﬂr%&ﬁ@ Pat ent s
3,697,574; 3,0/0%1%3 less, £¥a PBphcrud SanteMEsf 031875 6r 53, preferddly 0.656%and
3,803,039. [0139] Typical high nolecul ar wei 9ht al i phatic acid nodified
Manni ch condedessi mareproterably 098rtdb or less, most preferably QL& wiboi9e 1936.a9dr ed from

hi gh nol ecul ar i.ght  al kyl - subst.i t ut roxyaromatics or HN(R) 2

gr oup- cont ai AR ﬁ\éﬁ?EM? .evf'bﬂrf%ﬁmﬂxm‘é&agfy%ﬁgh nol ecul ar wei ght
al kyl - substi tuted hydroxyaromati c ¢conpounds are _pol ypropyl ol ,
pol ybut yI pherd878) arddepreferred basptack(s) sne/9ppase WK@S‘L’WS&%&F‘EG& henol s can be

obt ai ned by }{Qﬁ%ﬁ?‘hﬁ‘#{gﬁ%ﬂ‘%ﬁﬁe@g‘% igfa‘?éﬁ-@%ﬁaﬁrsﬁeﬁ%c% Ag?]ﬁ ng catal yst, such

as BF3, of p ar wel ght  pol'ypropy pol ybut yl ene,

and ot her polpteddfyineitsy paamRidEEmpdsitiingana hle/furthebdidrickaived a9 hatiig benzene
ring of phenol having an average 600-100, 000 nol ecul ar wei ght. .
high saturates levels, low-to-nil sulfur, low-to-nil nitrogen, low-to-nil aromatics,

and are essentially water-white in color.

[079] The one or more hydrodewaxate or hydroisomerate base stock(s) and/or
base 0il(s), GTL base stock(s) and/or base 0il(s), or mixtures thereof, preferably
GTL base stock(s) and/or base oil(s) can constitute from 5 to 100%, preferably
40 to 100%, more preferably 70 to 100% by weight of the total of the base oil,
the amount employed being left to the practitioner in response to the

requirements of the finished lubricant.
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[0141] Exanples of HN(R)2 group-containing reactants are al kyl ene

pol y-am nes, principally polyethylene polyam nes. O her representative
organi ¢ conpounds containing at | east one HN(R)2 group suitable for use in
t he preparation of Mannich condensation products are well known and incl ude
t he nono- anwodnesans™d al kanes and their substituted anaPCOE;2006/048048

et hyl am ne and di et hanol am ne; aromatic diam nes, e.g., phenylene diam ne,
di am no napht hal enes; heterocyclic am ned3- e.g., norpholine, pyrrole,
pyrrolidine, imdazole, imdazolidine, and piperidine; nelamne and their

Tt ude. et hy (0! WirpdrEtoRIGA RS AEmoFs ARV PR YRR RNE o
tetraethyl en@to@@({ggmpﬁaseBﬁg&g?ﬁﬂlﬂﬁ@&&ﬁ@éﬂm baﬁ@é%@%,h*'rﬁ&&ré@pt aam ne,

hept aet hyl ene "‘oct aam ne, oct ene nonaam ne, nonaet hyl ene decam ne, and

decaet hyl enethHﬂéiﬁ’Qﬂfﬂe‘rebltjlr(}iTmmak@ and/oh basd oil{s) Wwhichnigjareianr ogen contents
corresponding to the allcylene polyamnes, in the fornmula HZI\L_(%Q H)"H,
ment i oned befksscatialzngasssarylpompenant i apjiqvgdhe neexpestsd imprpvement intth f or egoi ng

formul a. Correspandin ropyl en ol yam n h vl i am ne and
di-, tri-, té‘?erlﬁﬁfa?p?é‘ﬁtlg'bg E%@pgﬁg&qqy@}ontrﬁipéﬁf?e, blgeﬁlgagé 3§ﬁégﬁ§§t§‘a{‘m nes are
al so sui tabl ?.aﬁ;?ﬁ%li@%%reum%u?érls?aﬂleﬁteoﬁp@éwmm-@mgmn bils @kt ai ned by
t he reaction of ammoni a and di halo all canes, such as dichloro al kanes. Thus

t he al kyl ene njigtuyestheresf.obt ai ned fromthe reaction of 2 to 11 nol es of
ammonia with 1 to 10 nol es of dichl oroal kanes having 2 to 6 carbon atons and

the chlori negoslg diNahRRESH, ot RPRBedE 6ils dhd oftlef uaddrivestichapoily awd ne _
reactants. [0143] Al dehyde reactants useful in the preparation of the high

mol ecul ar pr ouiutures therebfitan be vied sinrefingd; iebned, s rergBnedhehelattgnistals® al dehydes
such as formal dehyde (al sq as parafo | Jehyde and for.mali cet al dehyde

and al dol (%ﬁ?ﬂ%ﬁiﬁﬂﬁﬁéﬂ%@%ﬁé?qc{&gr ﬂ‘&l‘réﬂﬁ‘if@@% eglqsf)f)préf'lfghyde- yi el>/di ng
reactant is %@%ﬁggﬂxaﬁ&&r ,}sy n@fi@SPﬁanéMEﬁa' %cgfr@éimseevﬁﬁiahtess

di spersant a are we own to one s In the art; see, for

exanpl e, U. Sfufiedreutificatich/ STHesé inchude¥or exampls shdld ofl @btaitedrdifectgdrons, 822, 209,
and 5,084,197. [0145] Preferred dispersants i gl ude, bor at Ed,an %on- bor at ed
succi ni ni des reformngriersionsoils deaived somenal.metpievshel shiamedidisegidy from

bi s-succi ni m des n .M f -1 j.S- b 17 rein the
yar ocas byl | e, BRHReE ARG oft phAR idffy Rom S GeMicliti Drodi

pol yi sobut y| euginead6il9dresitfilaio the 611 akewssedRR uheefied wils 206t esfinedwilxt ur e of
such hydrocarbyl ene groups. Qther preferred dispersants include succinic

aci d-esters ancisubjécteskto aneloy mpire putificationgy tranpformatiemeepolodmpEoveeini ch
2ddi t1 ves. mayersbobRarPing otLmoaTky-opag st ot e’ AR MRFamZory apous
0.1to 8 wt %puriﬁcation or transformation processes. These processes include, for example,

solvent extraction, secondary distillation, acid extraction, base extraction, filtra-

tion, percolation, hydrogenation, hydrorefining, and hydrofinishing. Rerefined

oils are obtained by processes analogous to refined oils, but use an oil that has

been previously used.

[082] Groups], IL, 111, IV and V are broad categories of base oil stocks
developed and defined by the American Petroleum Institute (API Publication
1509; www.API.org) to create guidelines for lubricant base oils. Group I base
stocks generally have a viscosity index of between about 80 to 120 and contain
greater than about 0.03% sulfur and less than about 90% saturates. Group II
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
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Pour Point Depressants [0146] Conventional pour point depressants (al so
known as | ube oil flow inprovers) may be added to the conpositions of the
present invention if desired. These pour point depressant may be added to
| ubricating conpositions of the present invention to |ower the mninmm
t enper at ur ewatzooshingzlr the fluid will flow or can be pour®/UEEwMPI0eEs of
sui tabl e pour point depressants include polynethacryl ates, polyacryl ates,
pol yaryl am des, condensati on products of-3hal oparaffin waxes and aromatic
conpounds, vinyl carboxylate polyners, and terpolyners of dialkylfunmarates,
vinyl esters of fatty acids and allyl vinyl ethers. USP _Nos. 1,815, 022;
2,015, 748; 2ahont MWGesatyratey7 Grayp [ ,Sésls gengrally basgpyisgosty *‘;&)e?‘zgf? ?f%?a“
2.721,878; an : ' u i /or the
Ragtu2p ind s BnAiR s Ml B dliby BUWLuBIPDH. SRAE SRFARG: &

preparation ¢ I'ves nma used Th an anoun out 0.01
to 5 W% prapgutdioby samatds, Grodp 1'0 idcl&destp¥lyafitableGasPPAODI Gréup Wddid | ves
[01471 Seal conpatibility agents help to swell elastoneric seals by causing
a cheni cal r etocks imeluda baseestocksingt inclysdeddn ExpupsHalfeTable Ahwunemarizesner .

Sui t abl e seal . coppat.i bil Iét)ﬁ agfgnts for lubricating oils include organic
phosphat es, RFPsEiGSOf&aghplthese IYEEIOUPSy dr ocar bons, esters (butyl benzyl

pht hal ate, for exanple), an t.e PR hydri de. Such additives
TRBLE R Péye SYEE FRrertd

may be used in_an_anount of

preferably ﬁbn.uj_blo. 01 to 2
W% Anti-Foan) Agents 1(Bafthtednt i - f oaSuHgent s nmay| Videesitydndexusl y be added to
| ubri cant corrpogwulpqns. Jo65enddeNt S | b]).69A ahde T/ gRhafR 19p stablle foams.

Silicones and et oyrets—are—typrecar—antt—=fgapagent For—exanpl e,
pol ysi | oxanes, g I[m @é@%@ﬁdoi l__on SrQﬁ Joﬁi t hyl2 g¢ ﬂﬁfﬁdio pravilde
ant i f oam pr opef Groap. IIIANt2 90%amd - 53| < @fMtandar € xbdherci al |y avai | abl e and

may be used inl GRIWINL ! /alPhANARTPAM)S al ong with other additives such as
demul sifiers; el Ry —tihe “agbtat -~ ot ESE adul v es, corett T shiess than 1
percent and of FPUPE ¢ f}g]éﬂ“’@r. *asggdé °n‘?“‘?5.4‘?°§‘é‘f°8&“.m%ﬁﬂse ’ei.r’s > PRIV, ] A

=
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friction nodifder hs,any.nateri.al _.or erials. tk n altan t

Loerti onent d083ir, NatBRYoiFhetblis bniflet B, Yok @éiaﬂﬁﬁ’n(’?baﬁ’?é%m[ﬁ‘m f1uid
contai ni ng syslexaRiptd)! &ld Minerdl'dils! mﬁmamidfdegéﬁble&ﬁﬁgmkmmg #vokdblet i on
reducers, or lubricCity agents or oiliness agents, and other such agents that
change t he altidringl/oxiflatheesstabilityssanfberused. sOE€ thelnamurikeils; mingrplosilstarons, or
functional quifds, to.nodi fy the coefficient of, friction of q | ubri cat ed
surface mmy BETERE MRREpLpilioisey WidQ Abiorhri SRdSisPHCEHET XmP; 3540 of

| ubri cant co Ay ;0 N, i i |abBfhent! ichlsl ON
o {1 ers ¢ st WO bara 1P e thenic WO bl pardiiRapthen(c, il
advant ageous derivebfrbmrtatl arshaletdre alse ubefakinahé present ihvintionodaagak éibns of this

i nvention. Friction nodjfiers may,inc]ude netal -contajpning conpounds or

material s as Ve alsqas tdhe methadsispd fordhein produetion andpurdicalpn.fof es t her eof .
Met al - cont ai nj f.raction. i fd i [ talligand
conpl exes \/\hgsr(ge}g{)lﬁéih%t@ ‘éﬁﬁngfﬁ“%?ﬂ e aepﬁghfé?eagf%?ﬁ\éﬁétg?fﬁf k%HI‘? transition
group net al s hy@reedfired] o sobwsnit aktrdosgl.f ri cti on nodifiers may al so have | ow ash
characteristics. Transition metals may include M, Sb, Sn, Fe, Cu, Zn, and
others. Liga ]”BXSghﬁhEiib'gﬁs RERIIB HHERYhrbdR dilY &8 Wehl a2nofhyafiRhfboneatY ©! S,

gl ycerols, partiral ester glycerols; thiols, carboxylates; carbanates,

t hi ocar banmat Syntheiit bilp car baderived frqun peqehsses sycht 4sichpidcap bambimation (for

di t hi ophosphat es,  am des,, i m des, am. nes, thi,azol.es, ltggi adi azql es,

di t hi azol es, c¥#Apls pAlymerization, 8E$°'a?réF36‘Pﬂe‘?°"68‘P%Fl°Ml o apJkh onal
groups cont ai.pi b : Ve TR ¥ Or in
conbi nati on. CPJFJJ g’éﬁ"‘r‘@ﬁ\%ﬁﬁ c%@%igﬂg%ﬁl%fmaﬁlsr,&rﬂ@%%é&g%Qgéé:Yéggdr:‘ﬂﬂéﬁtl arly

ef fective suap (hs, §ymhasicedpinto Matetialshionsistihgnofilarger, ivbe@bE)plex molecular
Mo- di t hi ophosphat es

Mo(DTRP), Mo-am nes,. Mo (Am, M-al cohol at es,
Mbal cohol - amishredes. Syyath @ﬂ)@gwhy!%z@,rwomis se‘,cfzsszpqlrmen%@Lar@,e 153, 564;
interpolymerized olefins (polybutylenes, polypropylenes, propylene isobutylene
copolymers, ethylene-olefin copolymers, and ethylene-alphaolefin copolymers,

for example). Polyalphaolefin (PAO) oil base stock is a commonly used
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USP 6, 143, 701; USP 6, 110, 878; USP 5, 837, 657; USP 6,010,987; USP - 54 -
5,906, 968; USP 6, 734, 150; USP 6, 730, 638; USP 6, 689, 725; USP 6, 569, 820; WD
99/ 66013; WD 99/47629; WD 98/26030. [0150] Ashless friction nodifiers may
have al so include lubricant materials that contain effective anmounts of
pol ar groupep 2b@rossanpl e, hydroxyl - cont ai ni ng hydr ocar B§T/USase48i48 s |

gl ycerides, partial glycerides, glyceride derivatives, and the |ike. Polar
groups in friction nodifiers may include3hydrocarbyl groups contai ni ng
effective anounts of 0 N, S, or P, individually or in conbination. O her

friction rmdlflerst na articyl arl tlvel , ~T Ofy exanpl e,
Sfil tﬁ I(bOtP BHbetis i al'iba/‘hﬁ‘g By e&@?‘%lfa?f“@@%ﬁlerb‘fedf E@I“d?”;fatty |
al cohol s a ates, an
conpar abl e sy‘{%lgphggf’g%ﬁg&g}}eﬁ%y rocar@qzﬁzﬁg(ﬁeggﬁs 4?%ar9n2%es esters,
hydr oxy car bg)ge7di6@sand 827,083 i ke. | n sonme instances fatty organi ¢ aci ds,
fatty am nes, and sul furi zed fatty acids may be used as suitable friction
nodi fiers. ] | | [ d@bwnange from
about 0.01 w&iﬁﬁ ﬁ@&ghﬁ%‘? ﬁBleQﬁﬁﬁgﬁlg‘%{scﬁ{a@gf&g)gr\?lggﬁrﬁgngevﬁn? about

0.1 wt%to 5nydidfialSaitginieraily avatlatdé onalydjdecommenvidlacale fipmeappliess s ar e
often described in terns of Mo netal concentratign. Advantageous

c](c)ncent ra’:1 i oﬁ%c}b’q;s E:wog&;ohﬂa%@mpal&@m CheviosnBPoAmBOOR a5d/othstS.nor e, and
mor 6 pr ef or ¢ SPAIGATD fodb e 350 RoMout 300t BF nERE, aRRPACs3APg ARV 2
may be used Qfgsos?t‘ies tg‘rafbé![i'{ g@ JQ (ﬁﬁ@d}%ﬂh%ﬁérs IRBddifibA, ngmﬁ'nt ion. Often

m xtures of two or flers tures of frrction

nodi fier(s) wischsigy Rkofwire csmrﬁﬁclallﬁatraﬂabla;rahémagll(esjladanensi:bmuesiep| rabl e.
Typi cal Additive Amounts 40152; When | ubricating oil ositions contain
one or nore &F abadué 380Q mm Ved 08 @bosb@)erab'ﬂwPAQﬁaaradmwal ¢ompriged of| ended
into the conpgsi.tio nmount, suf.ficien erfor s i ntended
functi on. ﬁ&&'é\'d%ﬂ‘%m(@ aré‘(ﬁ!@t}ﬂ}fcﬁe%@a ng'ﬂﬁrs P‘hglf ety 8?@1#?}' i nvention
are shown |n ].Qﬂéﬁﬂo N &, RebboR Y, afphhdlefigddi ti ves
are shi pped ?%%kt edggllr?u acttnlljtrag(?mz)atr}i used vmthdé certa:Bréza unt 1of base oil
sol vent in t kthfabootiCato about Bgsadphiiabefing, sucheasW/emcgdme, dwdeaeries 1idodeéemet abl e

bel ow, as well as gt her, anounts tio edlnt CIfICtIOI’l are
directed to @A PC'GEP&%fFF%% FF"Efﬁ‘tPO(‘Y g2 NSIES PRIy LsBFERRt portion

Ol 1o or o Bef L dipedian ;Jrﬂ%ﬁ%ﬁgnghﬂ%%s%péap&m&e%ném{ al weight of

the | ubri cat conp | on
derived polyolefins. However, the dimers of higher olefins in the range of about

C4 to C13 may be used to provide low viscosity base stocks of acceptably low
volatility. Depending on the viscosity grade and the starting oligomer, the
PAQ’s may be predominantly trimers and tetramers of the starting olefins, with
minor amounts of the higher oligomers, having a viscosity range of about 1.5 to

12 mm?/s.

[086] PAO fluids may be conveniently made by the polymerization of an
alphaolefin in the presence of a polymerization catalyst such as the Friedel-
Crafts catalysts including, for example, aluminum trichloride, boron trifluoride
or complexes of boron trifluoride with water, alcohols such as ethanol, propanol
or butanol, carboxylic acids or esters such as ethyl acetate or ethy] propionate.
For example the methods disclosed by USP 4,149,178 or USP 3,382,291 may be

conveniently used herein. Other descriptions of PAQO synthesis are found in the
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Typi cal Anmounts of Various Lubricant G| Conponents Conmpound Appr oxi mat e
wt % (Useful) Approximate w % (Preferred) Detergent 0.01-6 0.01-4

WO 2008/108747 PCT/US2006/048048
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following U.S. Patents 3,742,082; 3,769,363; 3,876,720; 4,239,930, 4,367,352;
4,413,156; 4,434,408; 4,910,355; 4,956,122; and 5,068,487. The dimers of the
C14 to Cyg olefins are described in USP 4,218,330.

[087] Other useful synthetic lubricating base stock oils such as silicon-based
oil or esters of phosphorus containing acids may also be utilized. For examples
of other synthetic lubricating base stocks are the seminal work “Synthetic
Lubricants”, Gunderson and Hart, Reinhold Publ. Corp., NY 1962.

[088] In alkylated aromatic stocks such as mono- or poly-alkylbenzenes or
mono- or poly-alkyl naphthalenes, the alkyl substituents are typically alkyl
groups of about 8 to 25 carbon atoms, usually from about 10 to 18 carbon atoms
and up to about three such substituents may be present, as described for the
alkyl benzenes in ACS Petroleum Chemistry Preprint 1053-1058, “Poly
n-Alkylbenzene Compounds: A Class of Thermally Stable and Wide Liquid
Range Fluids”, Eapen et al, Phila. 1984. Tri-alkyl benzenes may be produced by
the cyclodimerization of 1-alkynes of 8 to 12 carbon atoms as described in USP
5,055,626. Other alkylbenzenes are described in European Patent Application
168 534 and USP 4,658,072. Alkylbenzenes are used as lubricant base stocks,
especially for low-temperature applications (arctic vehicle service and refrigera-
tion oils) and in papermaking oils. They are commercially available from
producers of linear alkylbenzenes (LABs) such as Vista Chem. Co., Huntsman
Chemical Co., Chevron Chemical Co., and Nippon Qil Co. Linear alkyl-
benzenes typically have good low pour points and low temperature viscosities
and VI values greater than about 100, together with good solvency for additives.
Other alkylated aromatics which may be used when desirable are described, for
example, in “Synthetic Lubricants and High Performance Functional Fluids”,
Dressler, H., chap 5, (R. L. Shubkin (Ed.)), Marcel Dekker, NY, 1993.

[089] Alkylene oxide polymers and interpolymers and their derivatives

containing modified terminal hydroxyl groups obtained by, for example,
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Di spersant 0.1-20 0.1-8 Friction Reducer 0.01-5 0.01-1.5 Viscosity |Index
| nprover 0.0-40 0.01-30, nore preferably 0.01-15

WO 2008/108747 PCT/US2006/048048

-37-

esterification or etherification are useful synthetic lubricating oils. By way of
example, these oils may be obtained by polymerization of ethylene oxide or
propylene oxide, the alkyl and aryl ethers of these polyoxyalkylene polymers
(methyl-polyisopropylene glycol ether having an average molecular weight of
about 1000, diphenyl ether of polyethylene glycol having a molecular weight of
about 500-1000, and the diethyl ether of polypropylene glycol having a
molecular weight of about 1000 to 1500, for example) or mono- and poly-
carboxylic esters thereof (the acidic acid esters, mixed C; g fatty acid esters, or

the C130xo acid diester of tetracthylene glycol, for example).

[090] Esters comprise a useful base stock. Additive solvency and seal
compatibility characteristics may be secured by the use of esters such as the
esters of dibasic acids with monoalkanols and the polyol esters of mono-
carboxylic acids. Esters of the former type include, for example, the esters of
dicarboxylic acids such as phthalic acid, succinic acid, alkyl succinic acid,
alkenyl succinic acid, maleic acid, azelaic acid, suberic acid, sebacic acid,
fumaric acid, adipic acid, linoleic acid dimer, malonic acid, alkyl malonic acid,
alkenyl malonic acid, etc., with a variety of alcohols such as butyl alcohol, hexyl
alcohol, dodecyl alcohol, 2-ethylhexyl alcohol, etc. Specific examples of these
types of esters include dibutyl adipate, di(2-ethythexyl) sebacate, di-n-hexyl
fumarate, dioctyl sebacate, diisooctyl azelate, diisodecyl azelate, dioctyl

phthalate, didecyl phthalate, dieicosyl sebacate, etc.

[091] Particularly useful synthetic esters are those full or partial esters which
are obtained by reacting one or more polyhydric alcohols (preferably the
hindered polyols such as the neopentyl polyols e.g. neopentyl glycol, trimethylol
ethane, 2-methyl-2-propyl-1,3-propanediol, trimethylol propane, pentaerythritol
and dipentaerythritol) with alkanoic acids containing at least about 4 carbon
atoms (preferably Csto Ciq acids such as saturated straight chain fatty acids

including caprylic acid, capric acid, lauric acid, myristic acid, palmitic acid,
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Antioxidant 0.1-5 0.1-1.5 Anti-wear Additive 0.01-6 0.01-4 Pour Point
Depressant 0.0-5 0.01-1.5
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stearic acid, arachic acid, and behenic acid, or the corresponding branched chain

fatty acids or unsaturated fatty acids such as oleic acid).

[092] Suitable synthetic ester components include the esters of trimethylol
propane, trimethylol butane, trimethylol ethane, pentaerythritol and/or dipenta-
erythritol with one or more monocarboxylic acids containing from about 5 to

about 10 carbon atoms.

[093] Silicon-based oils are another class of useful synthetic lubricating oils.
These oils include polyalkyl-, polyaryl-, polyalkoxy-, and polyaryloxy-siloxane
oils and silicate oils. Examples of suitable silicon-based oils include tetraethyl
silicate, tetraisopropyl silicate, tetra-(2-ethylhexyl)silicate, tetra-(4-methylhexyl)
silicate, tetra-(p-tert-butylphenyl) silicate, hexyl-(4-methyl-2-pentoxy)
disiloxane, poly{methyl) siloxanes, and poly-(methyl-2-methylphenyl) siloxanes.

[094) Another class of synthetic lubricating oil is esters of phosphorous-
containing acids. These include, for example, tricresyl phosphate, trioctyl

phosphate, diethyl ester of decanephosphonic acid.

[095] Another class of synthetic oils includes polymeric tetrahydrofurans,

their derivatives, and the like.

[096] Other useful fluids of lubricating viscosity include non-conventional or
unconventional base stocks that have been processed, preferably catalytically, or

synthesized to provide high performance lubrication characteristics.

[097] In the present invention the lubricant compositions which have their
initial and in use ferrous and/or non-ferrous metal corrosion resistance improved
by the addition of one or more hydrodewaxate or hydroisomerate base stock(s)
and/or base oil(s), GTL base stock(s) and/or base o0il(s), or mixtures thereof,
preferably GTL base stock(s) and/or base o0il(s) as all or part of the base oil in
combination with the surface active metal passivators in the lubricant, can

contain one or more additional additives comprising anti-wear agent, anti-
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Anti-foam Agent 0.001-3 0.001-0.15 Base G| Bal ance Bal ance Cor r osi on

I nhibitors [0154] Corrosion inhibitors which are necessary conponents of
the present invention can be described as any materials (additives,
functionalized fluids, etc.) that forma protective filmon a surface that
prevents cowoasisams’ayents from reacting or attacking thegl/8effeaddi®i th a
resulting loss of surface material. Protective filnms may be absorbed on the
surface or chemically bonded to the surf3ce. Protective filnms may be
constituted from nono-nol ecul ar species, oligoneric species, polyneric

species, or mxtures thereof.. Proteciive filns may.derive f.ro e intact
corrosion i nﬂ%‘%f“ﬂ%f’@?osﬂtﬁ’dﬂ?‘{'ﬁgﬁ’ ' 'SSB?fb’i Wﬁ?’f Bﬂprgygraugé?gr,ge%tg, (il"\"eeggrag'1 agr adat i on
products, or - d ' action of
corrosion i nmﬁdgﬁﬁﬁsﬁgeef ﬁ@hg@éﬁ%ﬁ@ﬁ ’zd)xaeﬁ’?iéxttﬂ%g?ér& g#lﬁgdy%sddgtlg‘%?]héﬁr rous and
non-ferrous taineshageas wanmodifiel,sealGompatibility agéntsiftiotien medifiersy pr ot ect

netals may al so be call ed netal passivators or nmetal deactjyvators. Corrosion
i nhi bi tors mupricity lagenss,agttstainmesserisschrompphpris ageptss demwisiiers, effsef ul for

[098] For areview of many commonly used additives see Klamann in
“Lubricants and Related Products, Verlag Chemie, Deerfield Beach, FL; ISBN
0-89573-177-0, which also gives a good discussion of a number of the lubricant
additives identified below. Reference is also made to “Lubricant Additives” by
M.W. Ranney, published by Noyes Data Corporation of Parkridge, NJ (1978).

Antiwear and EP Additives

[099] Lubricating oils require the presence of antiwear and/or extreme
pressure (EP) additives in order to provide adequate antiwear protection.
Increasingly specifications for oil performance have exhibited a trend for
improved antiwear properties of the oil. Antiwear and extreme EP additives

perform this role by reducing friction and wear of metal parts.

[0100] While there are many different types of antiwear additives, for several
decades the principal antiwear additive for internal combustion engine crankcase
oils is a metal alkylthiophosphate and more particularly a metal dialkyldithio-
phosphate in which the primary metal constituent is zinc, or zinc dialkyldithio-
phosphate (ZDDP). ZDDP compounds generally are of the formula
Zn[SP(S)YOR")(ORY)], where R' and R? are C,-C;; alkyl groups, preferably
C,-Cy; alkyl groups. These alkyl groups may be straight chain or branched. The
ZDDP is typically used in amounts of from about 0.4 to 1.4 wt% of the total lube

oil composition, although more or less can often be used advantageously.

[0101] However, it is found that the phosphorus from these additives has a
deleterious effect on the catalyst in catalytic converters and also on oxygen

sensors in automobiles when the formulations are used as engine oils. One way
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- 56 - the protection of ferrous nmetals and their alloys. Sel ected corrosion
inhibitors may be particularly useful in protecting non-ferrous netals, for
exanpl e copper and its alloys. [0155] Corrosion inhibitors may include

vari ous oxygen-, nitrogen-, sulfur-, and phosphorus-containing materials,
and may i ncvadesmestzed - cont ai ni ng conpounds (salts, orgafdifeRzeNsossdss etc.)
and nonnetal -containing or ashless materials. Corrosion inhibitors may

i nclude, but are not limted to, additivel+types such as, for exanple,
hydrocar byl -, aryl-, alkyl-, arylalkyl-, and al kyl aryl versi ons of detergents

neutral, overbased sul onat es, .phenat es C S,.. ak cohol at es,
f:ar boxyl at esto %’&1‘!’&%‘&‘9 b'ﬁégfﬁﬂl ‘i@é""&rﬂféﬂ)‘rfgjt h%%bﬁqﬁ‘é'gh(?bm?g?él? ani nes,
am ne salts, ﬁmgﬁ%ﬁaﬁ&rgc acid salts, am ne sul f_oni c a_ci d salts,
t

al koxyl at ed am nes eram nes, polyet her am nes, am des, imdes, azol es,

di azol es, benzof r oIe ben hi ado . t ohbenzot hi a oles
tlol 3Z/I triazol @Zoﬁi'Tz ‘fa\ﬂ?@ﬁz 0 rﬁ%‘fé}"ée pp%aéﬁflﬁelésare ﬁgf’é‘?‘g% ‘1"1%&” aq| fZ i dels ’

Ui azol es. ¢ BidIfi@z OfufurizBR bR Qi safll 3 ghehfear dnTHICARAGICA! Slifar0l oo

(DNrI'Dtype) I'm dazol es nzi m dazol es, dithiobenzi mdazol es, imdazolines,

oxazol i nes, bhtainily dlefing canrise prepated by sulﬁahzagemonvaiwus\mgamematgiajmr dyl
et hers, anhydrl des, carbamates, thiocarbamtes,, dithiocarbamates

pol ygl ycol s, insluding @lﬂphﬁlﬁstW@bphﬁé‘r@'@ﬁwalCFl@Gﬁn'GéWFlW{h?n&ﬁ%ﬁﬁ@l%y derive

from many soyrce I t i ves and/ or
base st ocks) %?qll’ftgt? ﬁﬁ%gﬁgﬁ F gé;ﬁ?gboﬁggf@gg%?&&:ofnh%&gﬁg ation
product s aCCHHMh@ﬁrﬁﬂ doftafhn Atubist 6AOhod-httinthtidWouBR Yondr iSueR tompbitideare f r om

out si de contam hants accunulated in a lubricant fluid during |ubricant

servi ce, anddefinddosyt the fGmulasi on agents may i nclude, but are not linmted to,

for exanple thiols, nercaptans, sul%glggs(ggy&] tri-, poly-sulfides, mneral
acids, hydrocarbon acids, carboxyli i trogen-derived acids,

sul fur - der | v ghefd thepalrer iR Elffehils fydich e':%:&q,&%a&%emﬂm ni trat ed

hydr ocar bons, oxi and/ or r ate roduc fuel conbystion
products, | uPrefemd hglrbbarboh mderamalky:l;pr aikemiylmdicaisrdmy twotof RORf soot s,

etc. - 57 - [0157] Corrosion inhibitors areﬁgﬁ,ed to reduce the degradatl on
of netallic PEyths copnected &0 astoderm acychis fing.. Additional ‘EQFFWBOBF?“Q?H}WO& tion.

gﬁ:t et 's_ezf"ilr? %’Eﬁr’fg‘%gﬁ%ﬁd gﬁﬁ@%&%@% ?ﬂ&ﬁrfa ?.4%93'2r9§‘?a”§{£h| b
such as. 258;)3'? 10%) 7B €8t oIS e At thiophosp éﬁimsaﬂs’gén@@{r’ ORPSERYS (1 an
amount of ab%b‘iﬁ ngPsoéssthn&f‘é‘%aﬁm ésqgﬂfsl‘%fﬂdd fPoy. P?tegﬂs%@él?:l &4 M % nore

preferably about st nore preferab out 0.2 to 0.6
w % even noRg7irldbe? Db o%mdt2,$912577 ﬂdﬁtlm%fphmhomlﬂbmylahdu}ﬁ@dsout 0.3 to

Sgg’mffsfy‘i o %Q%\ﬁ%r?%hmh@'pﬁt@hé% ?a%rrﬁrﬁ‘@n?ﬁ' gﬂ%cf 8 2. ks R&e'hcam
Corrosive addf HyHuSefRatByl SRS f AR RAmBYE iy KERRRDI 1"

present at acsfﬁbhﬁﬁbuevnﬂmimblybaeﬁmn@emﬁ)esde(bx?rﬂm)mdbﬁﬁm\mis@ﬂsrbpylatl o of about
45:1 to 1:1 greferabl 1to 1:1, nore prefterably 15:1 to 1:1, still nore

preferably alp gsphgmdlthmteasdﬁde\fernempée)mnéfaep*@splwraweriélbmﬂo 3:1. [0159]

st ess. add PogioBeR hRCwLe. ol EfardE i SRAE R b U GEURRAA | o1

for non di spgg erRpL4, SO6 76 ISP 9, s eI distldsed ussoff £&upbarhate alditive €60] The
avi ation piston enginé oil conposition contains an ashl ess di spersant such

as a pol ybut gneviduimproved anthyesr and exteerne prsasyse pupettiasi Theaspof yal ky|

pol yani ne. her shl ess di s ersa suc te esters

cont ai ni ng nr‘?‘P‘c‘)ﬁE E@&F&“éf’ wele %&ﬁb aﬁgﬁéﬁwy‘?%?%gérﬁss di sper sant
shoul d be at Thedtatbatmaté/Hohf bdeﬁﬁtﬁ' 1@!&5 sﬁdlpés'rﬁ@ilfyrls'&%?bikyp@i'EHQS' tion. [0161]

The avi ation piston engr ne ol | corrp sition usuall'y al so conprises additional
addi ti ves suchrbamatateinoer cnmpk)e(ﬂq@geﬁ.rg alicyb)rutre alsansefuk antiweas agents.r The

pressure agents, COQJ.I.0Si nhi bi tors, 0Si t |.ndex VL) iLnmprovers, pour
poi nt depr esd5fp5additien ¢ m@ﬁ%‘%ﬂ?%‘l‘ﬁ\? ﬁ?fﬁié‘i’ AYBHpYm; %/&‘Fl?hg{ Biter esyl

phosphat es si)ggulfég 18V'2P Agmulatichey! ated aryl phosphates Syn 0 Ad 8484 and
the |ike.




- 58 - anmpbunt of antiwear agents is in the range fromabout 0.5 to about 4
wt % of the total weight of the lubricating oil conposition. [0162] Suitable
anti oxi dants conprises of hindered phenols such as Irganox L 135, |rganox
1010 and all cyl ated di phenyl am nes such as Naugal ube 438L, Vanlube 81 or a
m xture thereof. The anount of antioxidants range from about 0.2 to about 4
wt % of the wores108#ght of |ubricating oil conposition. PIHBH6O0M4E Xt r ene
pressure agent useful in this invention conprise of diallcyl dinmercapto

t hi adi azol es such as Hitec 4313. The anp#ht of extrene pressure agents range
fromabout 0.1 to about 0.5 w % of total weight of |ubricating oi
conposition. [0164] Corrosion inhibitors useful in this invention include
benzot rai zol ¢010:)d Bsrtyof glycezol may beiosedas aGtitveat agentsT-FbP@xarhplef inenawyi at i on

pi ston engine_oil enbodi ment of the present invention, the preferred anount
of corrosi on di,and titodeates; megepalmigate s mono-myristatesypay bousedat o5 of the tot al
wei ght of lubricating oil conposition. [0165] Viscosity index inprovers

sui table in (0i0s]i TR iscyonshingl witk otfer pompasitigisathat Erevide antiwedrynet hacryl ate
esters and et hyl ene-propyl ene, but adi ene-styrene copol yners and the |ike.
The anount oprqnennqspm}’gg,oa&rlgbélspb@eﬁ thata gombipatiorhela thiedivgnhegen; ot a

sui tabi o i n- ehmgoud GeBibiCERRR e By cxatpll el nsPl illbaf ERhEE° T
fumar at e- vi n%(tnmr?mie&aﬁ@m A RAProve afitiwear prbperaesn V6B 'S, 08ad dbrfidcausn V387,

The amount of pour point depressants range fromabout 0.1 to about 1.0 wt %
of the total thatughof omelalbidiyoxyalkyxanthate dmigleliethaxyethytxaetiaterfier avi ati on

Bt foam addeERuRe SREE Bgniidsr Wir PPoyEndSPanticgenrigr SATRBIE) O [ oxanes. -

59 - EXAWPLEG X GEBbA with ZDDP improves antiwear properties.
[0106] Preferred antiwear additives include phosphorus and sulfur compounds
such as zinc dithiophosphates and/or sulfur, nitrogen, boron, molybdenum
phosphorodithioates, molybdenum dithiocarbamates and various organo-
molybdenum derivatives including heterocyclics, for example dimercaptothia-
diazoles, mercaptobenzothiadiazoles, triazines, and the like, alicyclics, amines,
alcohols, esters, diols, triols, fatty amides and the like can also be used. Such
additives may be used in an amount of about 0.01 to 6 wt%, preferably about
0.01 to 4 wt%. ZDDP-like compounds provide limited hydroperoxide
decomposition capability, significantly below that exhibited by compounds
disclosed and claimed in this patent and can therefore be eliminated from the
formulation or, if retained, kept at a minimal concentration to facilitate

+ production of low SAP formulations.

Viscosity Index Improvers

[0107] Viscosity index improvers (also known as VI improvers, viscosity
modifiers, and viscosity improvers) provide lubricants with high and low
temperature operability. These additives impart shear stability at elevated

temperatures and acceptable viscosity at low temperatures.

[0108) Suitable viscosity index improvers include high molecular weight

hydrocarbons, polyesters and viscosity index improver dispersants that function



[0168] In the foll ow ng Exanple presented in Tables 1-5 the netal corrosion
test is ASTM 0130 copper corrosion test, the ASTMvisual rating basis being
outlined in Table C. TABLE C Copper Corrosion D130 Corrosion Test Rating
Scal es (ASTM D130) ASTM Vi sual Rating Description I A 1B Light Varnish 2A 2B

2C
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as both a viscosity index improver and a dispersant. Typical molecular weights
of these polymers are between about 10,000 to 1,000,000, more typically about
20,000 to 500,000, and even more typically between about 50,000 and 200,000.

[0109] Examples of suitable viscosity index improvers are polymers and
copolymers of methacrylate, butadiene, olefins, or alkylated styrenes. Polyiso-
butylene is a commonly used viscosity index improver. Another suitable
viscosity index improver is polymethacrylate (copolymers of various chain
length alkyl methacrylates, for example), some formulations of which also serve
as pour point depressants. Other suitable viscosity index improvers include

. copolymers of ethylene and propylene, hydrogenated block copolymers of
styrene and isoprene, and polyacrylates (copolymers of various chain length
acrylates, for example). Specific examples include styrene-isoprene or styrene-

butadiene based polymers of 50,000 to 200,000 molecular weight.

[0110] Viscosity index improvers may be used in an amount of about 0.01 to 8

wt%, preferably about 0.01 to 4 wt%.

Antioxidants

[0111] Antioxidants retard the oxidative degradation of base oils during
service. Such degradation may result in deposits on metal surfaces, the presence
of sludge, or a viscosity increase in the lubricant. One skilled in the art knows a
wide variety of oxidation inhibitors that are useful in lubricating oil composi-

tions. See, Klamann in Lubricants and Related Products, op cite, and U.S.
Patents 4,798,684 and 5,084,197, for example.

[0112] Useful antioxidants include hindered phenols. These phenolic anti-
oxidants may be ashless (metal-free) phenolic compounds or neutral or basic
metal salts of certain phenolic compounds. Typical phenolic antioxidant
compounds are the hindered phenolics which are the ones which contain a
sterically hindered hydroxyl group, and these include those derivatives of

dihydroxy aryl compounds in which the hydroxyl groups are in the o- or
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2D 2E Moderate Varnish 3A 3B Dark Varnish 4A 4B 4C Corrosion [0169]
Lubricant conpositions (Table 2) of Fischer-Tropsch wax isonerate | ube,
slack wax isomerate |ube and other base oils and corrosion inducing
anti-wear additive (e.g., sulfurized olefin) and netal passivators (e.g., a
t ol ytri azol wo(iBAes7ype) and a di mer capt ot hi adi azol e ( DMIDHUS2HWI0#80Han a
range of additive concentrations.
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p-position to each other. Typical phenolic antioxidants include the hindered

phenols substituted with Cg+ alkyl groups and the alkylene coupled derivatives

of these hindered phenols. Examples of phenolic materials of this type 2-t-butyl-

4-heptyl phenol; 2-t-butyl-4-octyl phenol; 2-t-butyl-4-dodecyl phenol; 2,6-di-t-

butyl-4-heptyl phenol; 2,6-di-t-butyl-4-dodecyl phenol; 2-methyl-6-t-butyl-4-

heptyl phenol; and 2-methyl-6-t-butyl-4-dodecyl phenol. Other useful hindered

mono-phenolic antioxidants may include for example hindered 2,6-di-alkyl-

phenolic proprionic ester derivatives. Bis-phenolic antioxidants may also be

advantageously used in combination with the instant invention. Examples of

ortho-coupled phenols include: 2,2’-bis(4-heptyl-6-t-butyl-phenol); 2,2’-bis(4-

octyl-6-t-butyl-phenol); and 2,2’-bis(4-dodecyl-6-t-butyl-phenol). Para-coupled

bisphenols include for example 4,4'-bis(2,6-di-t-butyl phenol) and 4,4'-

methylene-bis(2,6-di-t-butyl phenol).

[0113] Non-phenolic oxidation inhibitors which may be used include aromatic
amine antioxidants and these may be used either as such or in combination with
phenolics. Typical examples of non-phenolic antioxidants include: alkylated
and non-alkylated aromatic amines such as aromatic monoamines of the formula
RR°R'"N where R® is an aliphatic, aromatic or substituted aromatic group, R’ is
an aromatic or a substituted aromatic group, and R'? is H, alkyl, aryl or
R”S(O)XR12 where R'! is an alkylene, alkenylene, or aralkylene group, RZisa
higher alkyl group, or an alkenyl, aryl, or atkaryl group, and x is 0, 1 or 2. The
aliphatic group R® may contain from 1 to about 20 carbon atoms, and preferably
contains from about 6 to 12 carbon atoms. The aliphatic group is a saturated
aliphatic group. Preferably, both R® and R® are aromatic or substituted aromatic
groups, and the aromatic group may be a fused ring aromatic group such as
naphthyl. Aromatic groups R® and R® may be joined together with other groups

such as S.

[0114] Typical aromatic amines antioxidants have alkyl substituent groups of at

least about 6 carbon atoms. Examples of aliphatic groups include hexyl, heptyl,
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[0170] These | ubricant conpositions denonstrate the inproved performance of
the Fischer-Tropsch isonerate |ube (GIL type) and slack wax isonerate | ube
base oils (hydrodewaxate or hydroi sonerate type) in conbination with
corrosion inducing anti-wear and netal passivator additives (Tables 3-5): -

i nproved cowooe®BEsTPr ot ection at TTZ-type additive conddiiysaeie@#d4%about 0. 05
wt % and higher, or - 60 - - inproved corrosion protection at DMID-type
additive concentration, about 0.05 wt % a#d hi gher. Conpositions contai ning
the i sonerate base stock(s)/GIL base stock(s) performbetter than those

containing mneral oil,. PAO, and altesnat oup |1/.Gro [].] e oils.
[0171] In ¢ hedy, 8¢ P'&E)?%F-r ﬁl?%a“x’%%@fﬂiﬁ%ﬁf “P\ﬁéﬂﬁﬂggg‘?'{‘?\‘}e“ggr re
present, rep tiigV, e I ' hi li@drits G4REIGRT ON

t endenci es b@%ﬁﬁgg’@ 1\%‘%@?&@@3 g&ﬁﬁ%ﬁ*ﬁﬁ%%ﬁ%%mst rated for
such oil s i stHegréseresbrposittonsénpcladediphtryanines,iphenylenaphthylaniinessi ng wax

| somerate base stock(s), GM base stock(s) as, base stock in_formulations

cont ai ni ng nphenotijazings, imislodibgaryls srd diphenyd pherylors diaminesn Mixrurey
conparison tgQ using other.. ils i { | venment s

[ nrrPesi dence %%@gfeogpﬁwugﬁ%\?%e%@g?lﬁgu#%?@uﬁ%‘?‘%ﬁ%%ﬁﬁ%&%ﬁ%%&@sorrer ate
base st ock( S)iso B bsdB Farfiblsidamphé dfasematioslsine antiG:lidadts thefuhiptthe cor rosi on

tendency exhibited by the formulations containing wax isonerate base oil/GIL
base oil as prsentshenkionimclede: pgdstioasyidiprgnyamines -octylphsnykalpba-i or to t he

corrosion tendenci.es, sho y,other stocks when tested as fresh oils (e.g.,
3 hours), butla@%?mmﬁépf\?gnﬁ@,lp @m@lﬂ’?ﬂ% P%‘ﬁg'oﬁﬁ’iﬁ}fefyﬁﬁlph?drodewaxat e or
hydr oi somer a IR@?I ock/ G| base stock exhibited reduced/ | ower netal
corrosi on tehgpen g%]ﬁ}\ﬁhen conpared to fornulation utilizing other base stock

types. [0173]_ l1n those.fornulations c . Ni N oth corrosi nti. wear

addi tives anh’lﬂgl aguﬁ%@%\%ﬂrpi‘e‘?ﬁéaﬁfﬁ(%gf P%ﬁﬁ?ﬁ‘e mF?i?@Séﬁe&E%fase

stock/ GTL bagg,s ﬁﬂ%nﬁ@ﬁgaﬁl&.“k is nost notable in fornulation containing
both anti-wear additives and netal passivators at anti-wear additive/netal

Dot er abl'y 1IVH] oARORE o S iaicancyssil i Iuprichlfi 61 BbipBosfiops 8 85 1 D00
preferably abgublelapperi@mpohnds.- ARy oil-sdRBlEsultabBaBp&rt stpouad Gidyel ons
blended into the lubricating oil. Examples of suitable copper antioxidants
include copper dihydrocarby! thio or dithio-phosphates and copper salts of
carboxylic acid (naturally occurring or synthetic). Other suitable copper salts
include copper dithiacarbamates, sulphonates, phenates, and acetylacetonates.
Basic, neutral, or acidic copper Cu(I) and or Cu(II) salts derived from alkenyl

succinic acids or anhydrides are know to be particularly useful.

[0117] Preferred antioxidants include hindered phenols, arylamines. These
antioxidants may be used individually by type or in combination with one
another. Such additives may be used in an amount of about 0.01 to 5 wt%,
preferably about 0.01 to 1.5 wt%, more preferably zero to less than 1.5 wt%,

most preferably zero.

Detergents
[0118) Detergents are commonly used in lubricating compositions. A typical
detergent is an anionic material that contains a long chain hydrophobic portion

of the molecule and a smaller anionic or oleophobic hydrophilic portion of the
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molecule. The anionic portion of the detergent is typically detived from an
organic acid such as a sulfur acid, carboxylic acid, phosphorous acid, phenol, or

mixtures thereof. The counterion is typically an alkaline earth or alkali metal.

[0119] Salts that contain a substantially stochiometric amount of the metal are
described as neutral salts and have a total base number (TBN, as measured by
ASTM D2896) of from 0 to 80. Many compositions are overbased, containing
large amounts of a metal base that is achieved by reacting an excess of a metal
compound (a metal hydroxide or oxide, for example) with an acidic gas (such as
carbon dioxide). Useful detergents can be neutral, mildly overbased, or highly

overbased.

[0120] It is desirable for at least some detergent to be overbased. Overbased
detergents help neutralize acidic impurities produced by the combustion process
and become entrapped in the oil. Typically, the overbased material has a ratio of
metallic ion to anionic portion of the detergent of about 1.05:1 to 50:1 on an
equivalent basis. More preferably, the ratio is from about 4:1 to about 25:1. The
resulting detergent is an overbased detergent that will typically have a TBN of
about 150 or higher, often about 250 to 450 or more. Preferably, the overbasing
cation is sodium, calcium, or magnesium. A mixture of detergents of differing

TBN can be used in the present invention.

[0121] Preferred detergents include the alkali or alkaline earth metal salts of

sulfonates, phenates, carboxylates, phosphates, and salicylates.

[0122] Sulfonates may be prepared from sulfonic acids that are typically
obtained by sulfonation of alkyl substituted aromatic hydrocarbons. Hydro-
carbon examples include those obtained by alkylating benzene, toluene, xylene,
naphthalene, bipheny! and their halogenated derivatives (chlorobenzene,
chlorotoluene, and chloronaphthalene, for example). The alkylating agents

typically have about 3 to 70 carbon atoms. The alkaryl sulfonates typically
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contain about 9 to about 80 carbon or more carbon atoms, more typically from

about 16 to 60 carbon atoms.

[0123] Klamann in “Lubricants and Related Products”, op cit discloses a
number of overbased metal salts of various sulfonic acids which are useful as
detergents and dispersants in lubricants. The book entitled “Lubricant
Additives”, C. V. Smallheer and R. K. Smith, published by the Lezius-Hiles Co.
of Cleveland, Ohio (1967), similarly discloses a number of overbased sulfonates

that are useful as dispersants/detergents.

[0124] Alkaline earth phenates are another useful class of detergent. These
detergents can be made by reacting alkaline earth metal hydroxide or oxide
(Ca0, Ca(OH),, Ba0, Ba(OH),, MgO, Mg(OH),, for example) with an alkyl
phenol or sulfurized alkylphenol. Useful alkyl groups include straight chain or
branched C,-Csy alkyl groups, preferably, C4-Cyy. Examples of suitable phenols
include isobutylphenol, 2-ethythexylphenol, nonylphenol, dodecyl phenol, and
the like. It should be noted that starting alkylphenols may contain more than one
alkyl substituent that are each independently straight chain or branched. When a
non-sulfurized alkylphenol is used, the sulfurized product may be obtained by
methods well known in the art. These methods include heating a mixture of
alkylphenol and sulfurizing agent (including elemental sulfur, sulfur halides such
as sulfur dichloride, and the like) and then reacting the sulfurized phenol with an
alkaline earth metal base.

[0125] Metal salts of carboxylic acids are also useful as detergents. These
carboxylic acid detergents may be prepared by reacting a basic metal compound
with at least one carboxylic acid and removing free water from the reaction
product. These compounds may be overbased to produce the desired TBN level.
Detergents made from salicylic acid are one preferred class of detergents derived
from carboxylic acids. Useful salicylates include long chain alkyl salicylates.

One useful family of compositions is of the formula
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where R is a hydrogen atom or an alkyl group having 1 to about 30 carbon
atoms, n is an integer from 1 to 4, and M is an alkaline earth metal. Preferred R
groups are alkyl chains of at least C,;, preferably C,; or greater. R may be
optionally substituted with substituents that do not interfere with the detergent’s
function. M is preferably, calcium, magnesium, or bartum. More preferably, M

is calcium.

[0126] Hydrocarbyl-substituted salicylic acids may be prepared from phenols
by the Kolbe reaction (see USP 3,595,791). The metal salts of the hydrocarbyl-
- substituted salicylic acids may be prepared by double decomposition of 2 metal

salt in a polar solvent such as water or alcohol.
[0127] Alkaline earth metal phosphates are also used as detergents.

[0128] Detergents may be simple detergents or what is known as hybrid or
complex detergents. The latter detergents can provide the properties of two
detergents without the need to blend separate materials. See USP 6,034,039 for

example.

[0129] Preferred detergents include calcium phenates, calcium sulfonates,
calcium salicylates, magnesium phenates, magnesium sulfonates, magnesium
salicylates and other related components (including borated detergents).
Typically, the total detergent concentration is about 0.01 to about 6.0 wt%,
preferably, about 0.1 to 0.4 wt%.

Dispersant
[0130] During engine operation, oil-inscluble oxidation byproducts are

produced. Dispersants help keep these byproducts in solution, thus diminishing
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their deposition on metal surfaces. Dispersants may be ashless or ash-forming in
nature. Preferably, the dispersant is ashless. So called ashless dispersants are
organic materials that form substantially no ash upon combustion. For example,
non-metal-containing or borated metal-free dispersants are considered ashless.
In contrast, metal-containing detergents discussed above form ash upon

combustion.

[0131] Suitable dispersants typically contain a polar group attached to a
relatively high molecular weight hydrocarbon chain. The polar group typically
contains at least one element of nitrogen, oxygen, or phosphorus. Typical

hydrocarbon chains contain 50 to 400 carbon atoms.

[0132] Chemically, many dispersants may be characterized as phenates,
sulfonates, sulfurized phenates, salicylates, naphthenates, stearates, carbamates,
thiocarbamates, phosphorus derivatives. A particularly useful class of
dispersants are the alkenylsuccinic derivatives, typically produced by the
reaction of a long chain substituted alkenyl succinic compound, usually a
substituted succinic anhydride, with a polyhydroxy or polyamino compound.
The long chain group constituting the oleophilic portion of the molecule which
confers solubility in the oil, is normally a polyisobutylene group. Many
examples of this type of dispersant are well known commercially and in the
literature. Exemplary U.S. patents describing such dispersants are 3,172,892;
3,2145,707; 3,219,666; 3,316,177; 3,341,542; 3,444,170; 3,454,607; 3,541,012;
3,630,904; 3,632,511; 3,787,374 and 4,234,435. Other types of dispersant are
described in U.S. Patents 3,036,003; 3,200,107; 3,254,025; 3,275,554,
3,438,757, 3,454,555, 3,565,804; 3,413,347, 3,697,574; 3,725,277, 3,725,480,
3,726,882; 4,454,059; 3,329,658, 3,449,250; 3,519,565; 3,666,730; 3,687,849,
3,702,300; 4,100,082; 5,705,458, A further description of dispersants may be
found, for example, in European Patent Application No. 471 071, to which

reference is made for this purpose.



S

131 Visom 4 & 6(18:82) ** Group |11 6.0 142 PAO 6 Group |V (PAO 5.8 137 PAO
6 & 8 (85:15) Goup V (PAO 6.1

WO 2008/108747 PCT/US2006/048048

-49 -

[0133] Hydrocarbyl-substituted succinic acid compounds are popular
dispersants. In particular, succinimide, succinate esters, or succinate ester
amides prepared by the reaction of a hydrocarbon-substituted succinic acid
compound preferably having at least 50 carbon atoms in the hydrocarbon
substituent, with at least one equivalent of an alkylene amine are particularly
useful.

[0134] Succinimides are formed by the condensation reaction between alkenyl
succinic anhydrides and amines. Molar ratios can vary depending on the poly-
amine. For example, the molar ratio of alkenyl succinic anhydride to TEPA can
vary from about 1:1 to about 5:1. Representative examples are shown in U.S.
Patents 3,087,936; 3,172,892; 3,219,666; 3,272,746; 3,322,670; and 3,652,616,
3,948,800; and Canada Pat. No. 1,094,044.

[0135] Succinate esters are formed by the condensation reaction between
alkenyl succinic anhydrides and alcohols or polyols. Molar ratios can vary
depending on the alcohol or polyol used. For example, the condensation product

of an alkenyl succinic anhydride and pentaerythritol is a useful dispersant.

[0136]) Succinate ester amides are formed by condensation reaction between
alkenyl succinic anhydrides and alkanol amines. For example, suitable alkanol
amines include ethoxylated polyalkylpolyamines, propoxylated polyalkylpoly-
amines and polyalkenylpolyamines such as polyethylene polyamines. One
example is propoxylated hexamethylenediamine. Representative examples are
shown in USP 4,426,305.

[0137] The molecular weight of the alkenyl succinic anhydrides used in the
preceding paragraphs will typically range between 800 and 2,500. The above
products can be post-reacted with various reagents such as sulfur, oxygen,
formaldehyde, carboxylic acids such as oleic acid, and boron compounds such as

borate esters or highly borated dispersants. The dispersants can be borated with
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from about 0.1 to about 5 moles of boron per mole of dispersant reaction

product.

[0138] Mannich base dispersants are made from the reaction of alkylphenols,
formaldehyde, and amines. See USP 4,767,551, which is incorporated herein by
reference. Process aids and catalysts, such as oleic acid and sulfonic acids, can
also be part of the reaction mixture. Molecular weights of the alkylphenols
range from 800 to 2,500. Representative examples are shown in U.S. Patents
3,697,574; 3,703,536; 3,704,308; 3,751,365; 3,756,953; 3,798,165; and
3,803,039.

[0139] Typical high molecular weight aliphatic acid modified Mannich
condensation products useful in this invention can be prepared from high
molecular weight alkyl-substituted hydroxyaromatics or HN(R); group-

containing reactants.

[0140] Examples of high molecular weight alkyl-substituted hydroxyaromatic
compounds are polypropylphenol, polybutylphenol, and other polyalkylphenols.
These polyalkylphenols can be obtained by the alkylation, in the presence of an
alkylating catalyst, such as BFs, of phenol with high molecular weight poly-
propylene, polybutylene, and other polyalkylene compounds to give alkyl
substituents on the benzene ring of phenol having an average 600-100,000

molecular weight.

[0141]) Examples of HN(R), group-containing reactants are alkylene poly-
amines, principally polyethylene polyamines. Other representative organic
compounds containing at least one HN(R), group suitable for use in the prepara-
tion of Mannich condensation products are well known and include the mono-
and di-amino alkanes and their substituted analogs, e.g., ethylamine and
diethanol amine; aromatic diamines, e.g., phenylene diamine, diamino naphtha-
lenes; heterocyclic amines, e.g., morpholine, pyrrole, pyrrolidine, imidazole,

imidazolidine, and piperidine; melamine and their substituted analogs.



base oils and additives listed in Table 6. Two | ubricants (Lube-1 and
Lube-2) 5 were prepared with G oup I mneral base stock and Fi scher-Tropsch
was hydroi sonmeri zed base stocks. The third lubricant (Lube-3) was prepared
with Goup | mneral base stock, the Fischer-Tropsch was hydroi soneri zed
base stock wpdodA@74The fourth | ubricant was prepared WCTUZMSWEISHS m ner al
base stocks and PAO (Lube-4). The results were conpared with aviation piston
| o engine oil AeroShell QI 15Ws0 |ubricant (Lube-5). The AeroShell Gl
15Wb0 conprises mneral oil base stocks, PAO and perfornmance additives.
TABLE 6 Conmponent (by weight 9% Lube-1 Lube-2 Lube-3 Lube-4 GIL 14 30. 34

[0142]) Examples of alkylene polyamide reactants include ethylenediamine,
diethylene triamine, triethylene tetraamine, tetraethylene pentaamine, penta-
ethylene hexamine, hexaethylene heptaamine, heptaethylene octaamine, octa-
ethylene nonaamine, nonaethylene decamine, and decacthylene undecamine and
mixture of such amines having nitrogen contents corresponding to the alkylene
polyamines, in the formula HoN-(Z-NH-), H, mentioned before, Z is a divalent
ethylene and n is 1 to 10 of the foregoing formula. Corresponding propylene
polyamines such as propylene diamine and di-, tri-, tetra-, pentapropylene tri-,
tetra-, penta- and hexaamines are also suitable reactants. The alkylene poly-
amines are usually obtained by the reaction of ammonia and dihalo alkanes, such
as dichloro alkanes. Thus the alkylene polyamines obtained from the reaction of
2 to 11 moles of ammonia with I to 10 moles of dichloroalkanes having 2 to 6
carbon atoms and the chlorines on different carbons are suitable alkylene

polyamine reactants.

[0143] Aldehyde reactants useful in the preparation of the high molecular
products useful in this invention include the aliphatic aldehydes such as
formaldehyde (also as paraformaldehyde and formalin), acetaldehyde and aldol
(B-hydroxybutyraldehyde). Formaldehyde or a formaldehyde-yielding reactant

is preferred.

[0144] Hydrocarbyl substituted amine ashless dispersant additives are well
known to one skilled in the art; see, for example, U.S. Patents 3,275,554;
3,438,757; 3,565,804; 3,755,433, 3,822,209, and 5,084,197.

[0145] Preferred dispersants include borated and non-borated succinimides,
including those derivatives from mono-succinimides, bis-succinimides, and/or
mixtures of mono- and bis-succinimides, wherein the hydrocarbyl succinimide is
derived from a hydrocarbylene group such as polyisobutylene having a Mn of
from about 500 to about 5000 or a mixture of such hydrocarbylene groups.

Other preferred dispersants include succinic acid-esters and amides, alkylphenol-
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polyamine-coupled Mannich adducts, their capped derivatives, and other related

components. Such additives may be used in an amount of about 0.1 to 20 wt%,

preferably about 0.1 to 8 wt%.

Pour Point Depressants

[0146] Conventional pour point depressants (also known as lube oil flow
improvers) may be added to the compositions of the present invention if desired.
These pour point depressant may be added to lubricating compositions of the
present invention to lower the minimurm temperature at which the fluid will flow
or can be poured. Examples of suitable pour point depressants include poly-
methacrylates, polyacrylates, polyarylamides, condensation products of
haloparaffin waxes and aromatic compounds, vinyl carboxylate polymers, and
terpolymers of dialkylfumarates, vinyl esters of fatty acids and allyl vinyl ethers.
USP Nos. 1,815,022; 2,015,748; 2,191,498; 2,387,501; 2,655, 479; 2,666,746;
2,721,877, 2.721,878; and 3,250,715 describe useful pour point depressants
and/or the preparation thereof. Suéh additives may be used in an amount of

about 0.01 to 5 wt%, preferably about 0.01 to 1.5 wt%.

Seal Compatibility Additives

[0147] Seal compatibility agents help to swell elastomeric seals by causing a
chemical reaction in the fluid or physical change in the elastomer. Suitable seal
.compatibility agents for lubricating oils include organic phosphates, aromatic
esters, aromatic hydrocarbons, esters (butylbenzyl phthalate, for example), and
polybuteny! succinic anhydride. Such additives may be used in an amount of
about 0.01 to 3 wt%, preferably about 0.01 to 2 wt%.

Anti-Foam Agehts

[0148] Anti-foam agents may advantageously be added to lubricant composi-
tions. These agents retard the formation of stable foams. Silicones and organic
polymers are typical anti-foam agents. For example, polysiloxanes, such as

silicon oil or polydimethyl siloxane, provide antifoam properties. Anti-foam
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agents are commercially available and may be used in conventional minor

amounts along with other additives such as demulsifiers; usually the amount of

these additives combined is less than 1 percent and often less than 0.1 percent.

Friction Modifiers

[0149] A friction modifier is any material or materials that can alter the
coefficient of friction of a surface lubricated by any lubricant or fluid containing
such material(s). Friction modifiers, also known as friction reducers, or lubricity
agents or oiliness agents, and other such agents that change the ability of base
oils, formulated lubricant compositions, or functional fluids, to modify the
coefficient of friction of a lubricated surface may be effectively used in
combination with the base oils or lubricant compositions of the present invention
if desired. Friction modifiers that lower the coefficient of friction are
particularly advantageous in combination with the base oils and lube composi-
tions of this invention. Friction modifiers may include metal-containing
compounds or materials as well as ashless compounds or materials, or mixtures
thereof. Metal-containing friction modifiers may include metal saits or metal-
ligand complexes where the metals may include alkali, alkaline earth, or transi-
tion group metals. Such metal-containing friction modifiers may also have low-
ash characteristics. Transition metals may include Mo, Sb, Sn, Fe, Cu, Zn, and
others. Ligands may include hydrocarbyl derivative of alcohols, polyols,
glycerols, partial ester glycerols, thiols, carboxylates, carbamates, thiocarba-
mates, dithiocarbamates, phosphates, thiophosphates, dithiophosphates, amides,
imides, amines, thiazoles, thiadiazoles, dithiazoles, diazoles, triazoles, and other
polar molecular functional groups containing effective amounts of O, N, S, or P,
individually or in combination. In particular, Mo-centaining compounds can be
particularly effective such as for example Mo-dithiocarbamates, Mo(DTC),
Mo-dithiophosphates, Mo(DTP), Mo-amines, Mo (Am), Mo-alcoholates, Mo-
alcohol-amides, etc. See USP 5,824,627; USP 6,232,276; USP 6,153,564,
USP 6,143,701; USP 6,110,878; USP 5,837,657, USP 6,010,987; USP
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5,906,968; USP 6,734,150; USP 6,730,638, USP 6,689,725; USP 6,569,820,
WO 99/66013; WO 99/47629; WO 98/26030.

[0150] Ashless friction modifiers may have also include lubricant materials that
contain effective amounts of polar groups, for example, hydroxyl-containing
hydrocarbyl base oils, glycerides, partial glycerides, glyceride derivatives, and
the like. Polar groups in friction modifiers may include hydrocarbyl groups
containing effective amounts of O, N, S, or P, individually or in combination.
Other friction modifiers that may be particularly effective include, for example,
salts (both ash-containing and ashless derivatives) of fatty acids, fatty alcohols,
fatty amides, fatty esters, hydroxyl-containing carboxylates, and comparable
synthetic long-chain hydrocarby! acids, alcohols, amides, esters, hydroxy
carboxylates, and the like. In some instances fatty organic acids, fatty amines,

and sulfurized fatty acids may be used as suitable friction modifiers.

[0151] Useful concentrations of friction modifiers may range from about 0.01
wt% to 10-15 wt% or more, often with a preferred range of about 0.1 wt% to 5
wt%. Concentrations of molybdenum-containing materials are often described
in terms of Mo metal concentration. Advantageous concentrations of Mo may
range from about 10 ppm to 3000 ppm or more, and often with a preferred range
of about 20-2000 ppm, and in some instances a more preferred range of about
30-1000 ppm. Friction modifiers of all types may be used alone or in mixtures
with the materials of this invention. Often mixtures of two or more friction
modifiers, or mixtures of friction modifier(s) with alternate surface active

material(s), are also desirable.

Typical Additive Amounts
[0152] When lubricating oil compositions contain one or more of the additives

discussed above, the additive(s) are blended into the composition in an amount
sufficient for it to perform its intended function. Typical amounts of such

additives useful in the present invention are shown in Table 1 below.



11.3 13.1 15(1) Phenolic anti-oxidant, amnic anti-oxidant, ashless

di spersant, VI inprover, extrene pressure additive, antifoamant. [0175] In
Table 6 the level of VI inprover was adjusted to neet a kinematic viscosity
target of 20 mR/s at 100C. 20 Exanple 3 [0176] This exanple shows (Table
7) that the lubricants containing the G| (Gas to Liquid) base stocks and no
PAO ( Lube- 1Warrdosy10syd? 2) exhi bit sim |l ar 25 deposit tendB@bysSioge/¢4BE8 Hot Tube
Test (24 hours @285C) as Lube-4 conprising of Goup | mneral base stocks
and PAO. The presence of PAO (Lube-3) in58he |ubricant oil conposition
directionally degrades the deposit tendency from6.5 rating to 7.0., but

this could p(f(?lssiﬁl i(Io?éa tha ;[n%)t/) oF ﬁl%la%dlttﬁleg grsétshfp%g%to%aihlei I%XriufaétgrSe-r and
used with a certain amount of base oil solvent in the formulation. Accordingly,
the weight amounts in the table below, as well as other amounts mentioned in
this specification, are directed to the amount of active ingredient (that is the non-
solvent portion of the ingredient). The wt% indicated below are based on the
total weight of the lubricating oil composition.

TABLE B
Typical Amounts of Various Lubricant Qil Components

Approximate Approximate
Compound wt% (Useful) wit% (Preferred)
Detergent 0.01-6 0.01-4
Dispersant 0.1-20 0.1-8
Friction Reducer 0.01-5 0.01-1.5
Viscosity Index Improver 0.0-40 0.01-30, more preferably 0.01-15
Antioxidant 0.1-5 0.1-1.5
Anti-wear Additive 0.01-6 0.01-4
Pour Point Depressant 0.0-5 0.01-1.5
Anti-foam Agent 0.001-3 0.001-0.15
Base Qil Balance Balance

Corrosion Inhibitors

[0154] Corrosion inhibitors which are necessary components of the present
invention can be described as any materials (additives, functionalized fluids,
etc.) that form a protective film on a surface that prevents corrosion agents from
reacting or aftacking that surface with a resulting loss of surface material.
Protective films may be absorbed on the surface or chemically bonded to the
surface. Protective films may be constituted from mono-molecular species,
oligomeric species, polymeric species, or mixtures thereof. Protective films may
derive from the intact corrosion inhibitors, from their combination products, or
their degradation products, or mixtures thereof. Surfaces that may benefit from
the action of corrosion inhibitors may include metals and their alloys (both
ferrous and non-ferrous types) and non-metals. Corrosion inhibitors used to
protect metals may also be called metal passivators or metal deactivators.

Corrosion inhibitors may include rust inhibitors, which are particularly useful for
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101771 Al the lubricant oil conpositions containing the GIL base stock
exhibit significantly | ower deposit (6.5 to 7.0 rating) than the AeroShell
Ol 15Ws0 (8.5 rating), designated Lube-5, in Table 7. In the Hot Tube test,
the oil is punped 5 through a glass tube heated in a furnace at 285C. After
the test, twe gisass4tube is visually rated. A rating of pOrosmesagesnd to a
cl ean gl ass tube whereas a rating of 10 corresponds to a very dark brown
coloration. TABLE 7 Hot Tube Test, 24 hgurs @285C Lubricants Tube Rating
Lube-1 6.5 Lube-2 6.5 Lube-3

the protection of ferrous metals and their alloys. Selected corrosion inhibitors
may be particularly useful in protecting non-ferrous metals, for example copper

and its alloys.

[0155] Corrosion inhibitors may include various oxygen-, nitrogen-, sulfur-,
and phosphorus-containing materials, and may include metal-containing
compounds (salts, organometallics, etc.) and nonmetal-containing or ashless
materials. Corrosion inhibitors may include, but are not limited to, additive
types such as, for example, hydrocarbyl-, aryl-, alkyl-, arylalkyl-, and alkylaryl-
versions of detergents (neutral, overbased), sulfonates, phenates, salicylates,
alcoholates, carboxylates, salixarates, phosphites, phosphates, thiophosphates,
amines, amine salts, amine phosphoric acid salts, amine sulfonic acid salts,
alkoxylated amines, etheramines, polyetheramines, amides, imides, azoles,
diazoles, triazoles, benzotriazoles, benzothiadoles, mercaptobenzothiazoles,
tolyltriazoles (TTZ-type), heterocyclic amines, heterocyclic sulfides, thiazoles,
thiadiazoles, mercaptothiadiazoles, dimercaptothiadiazoles (DMTD-type),
imidazoles, benzimidazoles, dithiobenzimidazoles, imidazolines, oxazolines,
Mannich reactions products, saligenin derivatives, glycidyl ethers, anhydrides,
carbamates, thiocarbamates, dithiocarbamates, polyglycols, etc., or mixtures
thereof.

[0156] Corrosion agents may derive from many sources, for example from one
or more components (additives and/or base stocks) within a finished lubricant
composition, from degradation products accumulated in a fubricant fluid during
lubricant service, from outside contaminants accumulated in a lubricant fluid
during lubricant service, and so forth. Corrosion agents may include, but are not
limited to, for example thiols, mercaptans, sulfides, di-, tri-, poly-sulfides,
mineral acids, hydrocarbon acids, carboxylic acids, nitrogen-derived acids,
sulfur-derived acids, phosphorus-derived acids, oxidized and/or nitrated
hydrocarbons, oxidized and/or nitrated lube products, fuel combustion products,

lubricating fluid contaminants, oxidized and/or nitrated soots, etc.
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7.0 Lube-4 6.0 Lube-5 8.5 Exanple 4 [0178] This exanple shows that the

| ubricant oil conpositions containing the 15 GV base stocks (Lube-1, Lube-2
and Lube-3) gave better Cold Crankase Sinulator (CCS) perfornmance by ASTM D
5293 and sim lar Pour Point (ASTM D97) than the |ubricant conposition

cont ai ni ng ol 2pot/tee74@& oup | m neral base stock and the PA&Duf§ioodiasody. The

M ni Rotary Visconeter (ASTM D 4684) gave higher viscosity for Lubes-1, -2
and -3 as conpared agai nst Lube-4, at 2057-20C but this could be inproved by
optim zation of the base stock conposition and addition of pour point
depressant. Sane additive adpack was used in all cases (see Exanple 2, Table

6). TABLE 8 [0157] Corrosion inhibitors are used to reduce the degradation of metallic parts
that are in contact with the lubricating oil composition. Suitable corrosion
inhibitors include thiadiazoles. See, for example, U.S. Patents 2,179,125;
2,719,126; and 3,087,932. Aromatic triazoles, such as toly triazole, are suitable

corrosion inhibitors for non-ferrous metals, such as copper.

[0158] Corrosion inhibitor additives may be used in an amount of about 0.001
to 5 wt%, preferably about 0.01 to 1.5 wt%, more preferably about 0.1 5 to 1.0
wt%, still more preferably about 0.2 to 0.6 wt%, even more preferably about 0.2
to 0.5 wt%, most preferably about 0.3 to 0.5 wt% active ingredient, relative to
the weight of the total lubricant composition. When the formulations in which
the corrosion inhibitor additives are used also contain corrosive anti-wear
additives or other corrosive additives, the corrosive additives and corrosion
inhibitors are present at a corrosive additive to corrosion inhibitor weight ratio of
about 45:1 to 1:1, preferably 30:1 to 1:1, more preferably 15:1 to 1:1, still more
preferably about 15:1 to 3:1, even more preferably about 15:2 to 3:1.

[0159] Aviation engine piston oils are special cases and are formulated with
ashless additives and must meet the SAE J 1966 and SAE J 1899 specifications

for non dispersant and ashless dispersant oils respectively.

[0160] The aviation piston engine oil composition contains an ashless
dispersant such as a polybutene succinic anhydride reaction product with a
polyalkyl polyamine. Other ashless dispersants such as polymethacrylate esters
containing nitrogen could also be used. The amount of ashless dispersant should

be at least 2 wit% of total weight lubricating oil composition.

[0161]) The aviation piston engine oil composition usually also comprises
additional additives such as one or more antiwear agents, antioxidants, extreme
pressure agents, corrosion inhibitors, viscosity index (VI) improvers, pour point
depressants, antifoams. Suitable antiwear agents include tricresyl phosphates
such as Durad 1235, alkylated aryl phosphates Syn O Ad 8484 and the like. The
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amount of antiwear agents is in the range from about 0.5 to about 4 wt% of the

total weight of the lubricating oil composition.

[0162] Suitable antioxidants comprises of hindered phenols such as Irganox L
135, Irganox 1010 and alkylated diphenyl amines such as Naugalube 433L,
Vanlube 81 or a mixture thereof, The amount of antioxidants range from about

0.2 to about 4 wt% of the total weight of lubricating oil composition.

[0163]) An extreme pressure agent useful in this invention comprise of dialkyl
dimercapto thiadiazoles such as Hitec 4313. The amount of extreme pressure
agents range from about 0.1 to about 0.5 wt% of total weight of lubricating oil

composition.

[0164]} Corrosion inhibitors useful in this invention include benzotraizole, and
tolyltriazoles such as Cobratec TT-100. In the aviation piston engine oil
embodiment of the present invention, the preferred amount of corrosion
inhibitors ranges from about 0.05 to about 0.2 wt% of the total weight of

lubricating oil composition.

[0165) Viscosity index improvers suitable in this invention comprise of
polyacrylate esters, polymethacrylate esters and ethylene-propylene, butadiene-
styrene copolymers and the like. The amount of VI improver ranges from about

2 to about 10 wt% of total weight of lubricating oil composition.

[0166] Pour point depressants suitable in this invention comprise of poly-
methacrylate esters, alkyl fumarate-vinyl acetate copolymers such as Infineum
V385 and Infineum V387. The amount of pour point depressants range from

about 0.1 to about 1.0 wt% of the total weight of lubricating oil composition.

[0167] The aviation piston engine oil composition may also contain from 0 to
about 20 ppm of antifoam additive selected from acrylate esters or polyalky!

siloxanes.
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EXAMPLES

Example |
[0168] In the following Example presented in Tables 1-5 the metal corrosion

test is ASTM D130 copper corrosion test, the ASTM visual rating basis being
outlined in Table C.

TABLE
Copper Corrosion D130 Corrosion Test Rating Scales (ASTM D130)
ASTM Visual Rating Description
1A Light Varnish
1B
2A Moderate Varnish
2B
2C
2D
2E
3A Dark Varnish
3B
4A Corrosion
4B
4C

[0169] Lubricant compositions (Table 2) of Fischer-Tropsch wax isomerate

lube, slack wax isomerate lube and other base oils and corrosion inducing anti-
wear additive (e.g., sulfurized olefin) and metal passivators (e.g., a tolytriazole

(TTZ-type) and a dimercaptothiadiazole (DMTD-type)) span a range of additive

concentrations.

[0170] These lubricant compositions demonstrate the improved performance of
the Fischer-Tropsch isomerate lube (GTL type) and slack wax isomerate lube
base oils (hydrodewaxate or hydroisomerate type) in combination with corrosion
inducing anti-wear and metal passivator additives (Tables 3-5):

- improved corrosion protection at TTZ-type additive concentration, about

0.05 wt% and higher, or
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[0179] This exanple illustrates the inproved visconetric properties (higher
VI) of the lubricating oil conposition containing the GIL base stocks
(Lube-1, 5 Lube-2 and Lube-3) as conpared with the |ubricating oi

conposi tion containing only the PAO (Lube-4). Lube-1, Lube-2 and Lube-3
requi red | ewo 20l8/1081pT over to obtain a target kinematic RIBUSeI6i8088 about 19
mR2/s whi ch suggests the lubricating oil conpositions should be nore shear

stgbl e. TABLE 9 Properties Lube-1 Lubest2 Lube-3 Lube-4 KV @O0C, mm2/s
143. 5

- improved corrosion protection at DMTD-type additive concentration, about
0.05 wt% and higher.

Compositions containing the isomerate base stock(s)/GTL base stock(s) perform

better than those containing mineral oil, PAQ, and alternate Group 11/Group II1

base oils.

[0171] In these examples corrosion inducing anti-wear additives were present,
representative of those formulations which exhibit corrosion tendencies by their
very nature even when fresh. What is demonstrated for such oils is believed to
be representative of the benefit of using wax isomerate base stock(s), GTL base
stock(s) as base stock in formulations containing metal passivator additives in
corrosive environments in comparison to using other base oils in term of the
unexpected improvements in residence to corrosion shown by the formulations

employing wax isomerate base stock(s), GTL base stock(s) as base stocks.

[0172] The metal corrosion tendency exhibited by the formulations containing
wax isomerate base 0il/GTL base oil as base stock are at least equivalent to, if
not superior to the corrosion tendencies shown by other stocks when tested as
fresh oils (e.g., 3 hours), but also, over time, the formulations utilizing
hydrodewaxate or hydroisomerate base stock/GTL base stock exhibited
reduced/lower metal corrosion tendencies when compared to formulation

utilizing other base stock types.

[0173] In those formulations containing both corrosion anti wear additives and
metal passivators the utilization of wax isomerate base stock/GTL base stock as
base stock is most notable in formulation containing both anti-wear additives
and metal passivators at anti-wear additive/metal passivator weight ratios of
about 45:1 to 1:1, preferable 30:1 to 1:1, more preferably 15:1 to I:1, still more
preferably about 15:1 to 3:1, even more preferably about 15:2 to 3:1.
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Table 1. Base Stock Descriptions

KV@ Viscosity
Base Stocks Description 100°C, mm%/s | Index (VI)
Gas-to-Liquid
GTL 6 Wax Isomerate 6.0 156
Gas-to-Liquid
GTL 14 Wax Isomerate 14.4 155
SPN 100 & 600 (63:37) Group I 59 104
SPN 600 Group I 12.2 96
Bright Stock Group I 31.8 96
XHVI S Group I1I 5.1 148
Yubase 4 & 6 (18:82) * Group 111 5.7 131
Visom 4 & 6 (18:82) ** Group I1I 6.0 142
PAO6 Group IV (PAO) 5.8 137
PAO 6 & 8 (85:15) Group V (PAO) 6.1 137

* A hydrocracked, isomerized base oil made using a catalytic
isodewaxing process according to USP 5,580,442
** Slack wax isomerate according to WO 93/33320.



127 Sul fur, W% 0.326 0.430 0.321 0.416 Exanple 6 [0180] In this exanple
the rust protection performance of the lubricating oil 15 conposition
containing the G| base stocks (Lube-1, Lube-2 and Lube-3) is nmintained as
conpared with the lubricating oil conposition containing only the PAO
(Lube-4). Also the rust protection performance of Lube-1, Lube-2 and Lube-3
is better tMWARMWHESHAOnpetitive oil AeroShell G| 15W0 PLUBBLHYI48YS npasur ed
by a visual estimation of the rust coverage on the surface of the tappet. 20
The rust performance was eval uated by thg Humi dity Cabinet Rust Test (ASTM
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Aircraft tappets were
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Arating of O is a perfectly clean surface
rust coverage of the surface area

72 hours Lubricant Rating Lube-1 0.5
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100% RH,

100% rel ative humdity for 72 hours.
panel s.

TABLE 10 120F,

D 1748) at 120F,

i nstead of netal
of the tappet.
Lube-2 1.0 WO 2008/108747

used
whereas a rating of 10 correspond to total
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Lube-3 0.5 Lube-4 1.0 Lube-5 2.0 - 67 - CLAIMS: 1. A nethod for enhancing

the corrosion resistance of lubricating oil fornulations conprising base oi
additized with one or nore anti-corrosion 5 additive(s), said nethod
conprising enploying as the base oil for the lubricating oil fornulation a
base oil conprising one or nore hydrodewaxate or hydroi sonerate base
stock(s) and0apshesse’ oi | (s), GIL base stock(s) and/or HRESEUSBIEOHNE or
m xtures thereof, boiling in the |ube oil boiling range.

-64 -

Example 2
(0174) Four aviation piston engine lubricants were prepared by blending the
base oils and additives listed in Table 6. Two lubricants (Lube-1 and Lube-2)

s were prepared with Group I mineral base stock and Fischer-Tropsch was
hydroisomerized base stocks. The third lubricant (Lube-3) was prepared with
Group I mineral base stock, the Fischer-Tropsch was hydroisomerized base
stock and PAO. The fourth lubricant was prepared with Group I mineral base
stocks and PAO (Lube-4). The results were compared with aviation piston

10 engine oil AeroShell Oil 15W50 lubricant (Lube-5). The AeroShell Oil 15W50

comprises mineral oil base stocks, PAO and performance additives.

20

TABLE 6
Component (by weight %) Lube-1 | Lube-2 | Lube-3 | Lube-4
GTL 14 30.34 0 30.27 0
GTL 6 26.61 | 26.280 0 0
SPN 600 0 29.97 0 29.65
Bright Stock 30.40 30.02 30.33 | 29.700
PAO 6 0 0 26.55 26.000
Tolyltriazole 0.05 0.05- 0.05 0.05
Tricresyl Phosphate 1.50 1.50 1.50 1.50
Balance of Additives"” 1.1 | 1218 | 113 13.1

(1) Phenolic anti-oxidant, aminic anti-oxidant, ashless dispersant,
VI improver, extreme pressure additive, antifoamant.

[0175] InTable 6 the level of VI improver was adjusted to meet a kinematic

viscosity target of 20 mm?/s at 100°C.

Example 3

[0176] This example shows (Table 7) that the lubricants containing the GTL
(Gas to Liquid) base stocks and no PAO (Lube-1 and Lube-2) exhibit similar

25 deposit tendency by the Hot Tube Test (24 hours @ 285°C) as Lube-4 compris-
ing of Group I mineral base stocks and PAO. The presence of PAO (Lube-3) in
the lubricant oil composition directionally degrades the deposit tendency from

6.5 rating to 7.0., but this could possibly be attributable to test repeatability.



to2. A nmethod for enhancing the nmetal corrosion resistance of |ubricating
oil formulations conprising base oil additized with one or nore
anti-corrosion additive(s) and one or nore corrosive anti-wear additives,
said nethod conprising enploying as the base oil for the lubricating oi
formul ati on a base oil conprising one or nore hydrodewaxate or

hydr oi somerw@a0u84e845t ock(s) and/ or 15 base oil (s), GriPFAERGPOEEL s) and/ or
base oil (s), or m xtures thereof, boiling in the |ube oil boiling range.

3. Anethod for reducing the rate of coréesion in an apparatus |ubricated
using a lubricating oil fornulation containing one or nore anti-corrosion 20
additive(s) during use by lubricating the apparatus using a lubricating oi
cont ai ni ng qoe7T)r AN labiitant ofl coripositiadsicdntaining)the6d Labasa stockiekhibdnpr i si ng

one hydr od t hydr oi ate b t .

ooy, "G T siamoatbonres denvar 4658070 rhinghan e Afrobh LRIV ELES b oi 1 i ng
in the |ube 0j.l bgili 2 educi na st he rate of
corrosi on | eURERArETRLERSS if Jable 7, lnthe AT ThbOts, the i Wisinlieal 1 TOLE ©
contai ni g QRfneh BES tA6Y heabd inQ@sfubriaca de285°0e (Sfteraheltesy ehoglasitube 30 r osi ve

anti-wear additrve(s) by lubricating the ap&ar atus using a lubricating oil
cont ai ni ng tvisuatlyeated. foratingof 0-cotrespeniddn aZteanginss twhe(whereasferaing obr nor e

corrosive anti-wear additive nd a base. oil conprising one or nore .
hydr odewaxat ) ¢Taspes iteaﬁﬁrﬁé@ag‘ﬁng?ﬁﬁiw) and/or - 68 - base oil(s),

GIL base stock(s) and/or base oil (s)—m%ﬁ' xtures thereof, boiling in the
| ube oil boiling range. 5 A or enhanci ng the corrosion
resi st an(l:oe of lubricating oi Hot Tube Test, 24 hours @ 285°C

Lubricants | Tube Rating
Lube-1 6.5
Lube-2 6.5
Lube-3 7.0
Lube-4 6.0
Lube-5 8.5

Example 4
[0178] This example shows that the lubricant oil compositions containing the

15 GTL base stocks (Lube-1, Lube-2 and Lube-3) gave better Cold Crankase
Simulator (CCS) performance by ASTM D 5293 and similar Pour Point (ASTM
D97) than the lubricant composition containing only the Group I mineral base
stock and the PAO (Lube-4). The Mini Rotary Viscometer (ASTM D 4684)
gave higher viscosity for Lubes-1, -2 and -3 as compared against Lube-4, at

20 -20°C but this could be improved by optimization of the base stock composition
and addition of pour point depressant. Same additive adpack was used in all

cases (see Example 2, Table 6).

TABLE 8
Lubricants Pour Point, °C | CCS @ -15°C, cP | MRV @ -20°C, cP
Lube-1 -21 4670 48043
Lube-2 -21 7230 522024
Lube-3 -24 4920 30393
Lube-4 -21 7590 19473

25
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5 formul ations conprising mneral oil base oil and/or polyal pha ol efin base
oil additized with one or nore anti-corrosion additive(s), and, -optionally,
one or nore corrosive anti-wear additive(s) by replacing all or part of the
m neral oil base oil and/or polyal pha olefin base oil with one or nore

hydr odewax awe 2as/1m7alr oi sonmer at e base stock(s) and/ or baRE/GFEEHYB4EGTL base
stock(s) and/or base 100il(s) or m xtures thereof, boiling in the |ube oi
boi i ng range. 6. The nethod of clei-ns 1, 2, 3,4 or 5 wherein the one
or nore hydrodewaxate or hydroi somerate base stock(s) and/or base oil (s),
G| base stock(s) and/or base oil(s), or mxtures thereof, conprise 5to
100% by wei le $5t he base oil . 7. The nethod of clainms 1, 2, 3, 4,

a

or & wher ei . . M ! _ -
amount- of a0k B0 Sarie fpdle e Rairale At AR plonci A GieREER B o1 1 O
the total | ubrhe fibricaGiPest comPasitidd Bontdiftgthe B biseGtarksELube-B or 5 wherein

the one or nore corrosive anti-wear additive(s) and the one or nore
ant i - cor rpsi oubea2idnd Lubkg¢-3) as eompagedwithdhe lubricatingoilpempesition emaBBE: 45: 1 to

1:1. 259. Th hod of claim7 ' h i
b« v iy b ok L Bt WL B ARSI
. . i on.
10%J The net h%ﬁ%%lxglt%r%ﬁ%@ﬁe e#gﬁ%cﬁ%ggg})é@s@vrghgﬁt‘?@%gl#g\ggcgj{g?tfdi ve(s) 30 and

the anti - cor RegicaheosiDédrhpeitionsaheuldibeseort shearatabdd. ght ratio of about 30:1
to 1:1. WD 20081108747PCT/ US2006/ 048['9€B8LE9

? Properties Lube-1 | Lube-2 | Lube-3 Lube-4
KV @ 40°C, mm?/s 143.5 163.9 152.2 180.8
KV @ 100°C, mm%/s 18.72 19.1 19.25 19.81
Viscosity Index 148 133 145 127
Sulfur, wt% 0326 | 0430 | 0.321 0.416

Example 6
[0180] In this example the rust protection performance of the lubricating oil

Is  composition containing the GTL base stocks (Lube-1, Lube-2 and Lube-3) is
maintained as compared with the lubricating oil composition containing only the
PAO (Lube-4). Also the rust protection performance of Lube-1, Lube-2 and
Lube-3 is better than the competitive oil AeroShell Oil 15W50 (Lube-5) as
measured by a visual estimation of the rust coverage on the surface of the tappet.

20 The rust performance was evaluated by the Humidity Cabinet Rust Test (ASTM
D 1748) at 120°F, 100% relative humidity for 72 hours. Aircraft tappets were
used instead of metal panels. A rating of 0 is a perfectly clean surface whercas a

rating of 10 correspond to total rust coverage of the surface area of the tappet.

s TABLE 10
120°F, 100% RH, 72 hours
Lubricant Rating
Lube-1 0.5
Lube-2 1.0
Lube-3 0.5
Lube-4 1.0
Lube-5 2.0




- 69 - 11. The method of claim 10 wherein the corrosive anti-wear
additive and the anti-corrosion additive(s) are present in a weight ratio of

about 30:1 to 3:1. 12. The method of claim 11 wherein the corrosive
anti-wear additive(s) 5 and the anti-corrosion additive(s) are present in a
wei ght ratio of about 15:1 to 3:1. 13. An aviation piston engine oil

conpri si ng Wi0)20e/1B84% oil conprising: to(a) at |east 10PGRUSBUIENIHN t he

total weight of the base oil of one or nore hydrodewaxate or hydroi sonmerate
base stock(s) and/or base stock(s), G| -##ase stock(s) and/or base oil(s), or
m xtures thereof, having a kinematic viscosity at 100C in the range of about
3to 25 mﬂslﬁ&g about 20 to 90 wt % based on the total weight of the base
oil of one of 'mneral oils having a kinematic viscosity at 100C in the

range fromabout 4 to 4 /s .; .(c) about zero to 3 .% based on the
total weight of the %H@g"’g}‘%" W%G’P&é‘%ﬁ)ﬁ‘%%?%@ﬁlsﬁaw ﬂ@“ﬁﬁﬁff‘%ﬁﬁ ic
vi scosity at ' : : T 1ale WI#E P %tScortdsion an ef fective
anount  of adgﬁ;lr&lq' \ilé_edo@%trcrgﬁp élﬁﬁ %S%ée)&([)?dar%or e o]ftﬁ\?flggf)l{.shlot y |t§%0er>§<ds:lan%r over,
ant i - oxi dant additivé(s}, esithnrabeod corfptésing@emplyinglassthe baserdil fortha lubseatingddi ti ve,
extrenme pressure additive; .

oil formulation a base oil comprising one or more hydrodewaxate or hydro-

isomerate base stock(s) and/or base oil(s), GTL base stock(s) and/or base oil(s),

or mixtures thereof, boiling in the lube oil boiling range.

10 2. A method for enhancing the metal corrosion resistance of lubricating
oil formulations comprising base oil additized with one or more anti-corrosion
additive(s) and one or more corrosive anti-wear additives, said method compris-
ing employing as the base oil for the lubricating oil formulation a base oil
comprising one or more hydrodewaxate or hydroisomerate base stock(s) and/or

15  base o0il(s), GTL base stock(s) and/or base 0il(s), or mixtures thereof, boiling in

the lube oil boiling range.

3. A method for reducing the rate of corrosion in an apparatus lubricated
using a lubricating oil formulation containing one or more anti-corrosion
20  additive(s) during use by lubricating the apparatus using a lubricating oil
containing one or more anti-corrosion additive(s) and a base oil comprising one
or more hydrodewaxate or hydroisomerate base stock(s) and/or base oil(s), GTL
base stock(s) and/or base 0il(s), or mixtures thereof, boiling in the lube oil

boiling range.
25
4. A method for reducing the rate of corrosion in an apparatus lubricated

using a lubricating oil formulation containing one or more anti-corrosion
additive(s) and one or more corrosive anti-wear additive(s) by lubricating the
apparatus using a lubricating oil containing the one or more anti-corrosion

30 additive(s), the one or more corrosive anti-wear additive(s) and a base oil

comprising one or more hydrodewaxate or hydroisomerate base stock(s) and/or



o

(iii) about 0.001 to about 5 wlb active ingredient anti-corrosion additive.
2514. The aviation piston engine oil of claim13 wherein the additive (ii)
conprises at |east 2 wt% ashl ess dispersant. 15. The nethod of claims 1, 2,
3, 4 or 5 wherein the base oil is 30 hydrodewaxate or hydroi sonmerate base
stock(s) amabapusbesser oil (s) or mixture thereof. - 70 -PCT/US2006P&048The net hod
of claims 1, 2, 3, 4 or 5 wherein the base oil is a GIL base stock(s) and/or
base oil (s). 17. The avi ation pisté8n engine oil of claim13 or 14
wherein the one or 5 nore hydrodewaxate or hydroi sonerate base stock(s)

Ther oot . 15 kPN T ek sipgSrantigs bgre ey O pbatesssbivesh bl Wher ei n

one of the t £ a KV of about 10 to 25 mm?/s. 1018 The
avi ation pi gtﬁgﬁlb%noglﬁréﬁ%gﬁ claim 17 wherein the m xture of at

5. A method for enhancing the corrosion resistance of lubricating oil
s formulations comprising mineral oil base oil and/or polyalpha olefin base oil
additized with one or more anti-corrosion additive(s), and, optionally, one or
more corrosive anti-wear additive(s) by replacing all or part of the mineral oil
base oil and/or polyalpha olefin base oil with one or more hydrodewaxate or
hydroisomerate base stock(s) and/or base oil(s), GTL base stock(s) and/or base

10 oil(s) or mixtures thereof, boiling in the lube oil boiling range.

6. The method of claims 1, 2, 3, 4 or 5 wherein the one or more
hydrodewaxate or hydroisomerate base stock(s) and/or base oil(s), GTL base
stock(s) and/or base 0il(s), or mixtures thereof, comprise 5 to 100% by weight of

15 the base oil.

7. The method of claims 1, 2, 3, 4, or 5 wherein the one or more anti-
corrosion additive(s) is/are present in an amount of about 0.001 to 5 wt% active

ingredient, relative to the weight of the total lubricant composition.

20 :
8. The method of claims 2, 4 or 5 wherein the one or more corrosive
anti-wear additive(s) and the one or more anti-corrosion additive(s) is/are present
in a weight ratio of about 45:1 to 1:1.
25 9. The method of claim 7 wherein the one or more anti-corrosion

additive(s) is/are present in an amount of about 0.01 to 1.5 wt% active ingredient

relative to the weight of the total lubricant composition.

10. The method of claim 8 wherein the corrosive anti-wear additive(s)
30 and the anti-corrosion additive(s) are present in a weight ratio of about 30:1 to

1:1.
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| east two of the said base stock(s) and/or base oil(s) of (i)(a

base stock(s) and/or base oil(s) hZiS a KV of about (12)to 2(5 Zrﬁnz;s one of the
19. The aviation piston engine oil of claim13 or 14 wherein the base 15
stock and/or base oil (i)(a) constitutes at |least 25 wt% of the total base
oi | . 2020. waeooamdsati on pi ston engine oil of clainms 13 RET/USL0GHREEE n t he

base stock and/or base oil (i)(a) constitutes at |east 40 wt % of the total
base oil. -69-

11. The method of claim 10 wherein the corrosive anti-wear additive and

the anti-corrosion additive(s) are present in a weight ratio of about 30:1 to 3:1.

12. The method of claim 11 wherein the corrosive anti-wear additive(s)
5 and the anti-corrosion additive(s) are present in a weight ratio of about 15:1 to
3:1.

13. An aviation piston engine oil comprising
(i) abase oil comprising:

10 (a) at least 10 wt% based on the total weight of the base oil of one or
more hydrodewaxate or hydroisomerate base stock(s) and/or base
stock(s), GTL base stock(s) and/or base oil(s), or mixtures thereof,
having a kinematic viscosity at 100°C in the range of about 3 to 25
mm’/s;

15 (b) about 20 to 90 wt% based on the total weight of the base oil of one or
more mineral oils having a kinematic viscosity at 100°C in the range
from about 4 to 40 mm%/s |

(c) about zero to 30 wt% based on the total weight of the base oil of
polyalpha olefin having a kinematic viscosity at 100°C in the range

20 from about 4 to 40 mm?/s;

(i) an effective amount of additive comprising one or more of viscosity index
improver, anti-oxidant, anti-foam agent, dye, ashless dispersant, anti-wear
additive, extreme pressure additive;

(iii) about 0.001 to about 5 w% active ingredient anti-corrosion additive.

25
14. The aviation piston engine oil of claim 13 wherein the additive (ii)

comprises at least 2 wt% ashless dispersant.

15. The method of claims 1, 2, 3, 4 or 5 wherein the base oil is
30 hydredewaxate or hydroisomerate base stock(s) and/or base oil(s) or mixture
thereof.
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16. The method of claims 1, 2, 3, 4 or 5 wherein the base oil is a GTL

base stock(s) and/or base o0il(s).

17. The aviation piston engine oil of claim 13 or 14 wherein the one or
5 more hydrodewaxate or hydroisomerate base stock(s) and/or base 0il(s), GTL
base stock(s) and/or base oil(s), or mixtures thereof, is a mixture of at least two
of said base stock of (i)(a) wherein one of the base stock(s) has a KV of about 10

to 25 mm?Ys.

10 18. The aviation piston engine oil of claim 17 wherein the mixture of at
least two of the said base stock(s) and/or base 0il(s) of (i)(a), one of the base
stock(s) and/or base oil(s) has a KV of about 12 to 25 mm?s.

19. The aviation piston engine oil of claim 13 or 14 wherein the base

15 stock and/or base oil (i}(a) constitutes at least 25 wt% of the total base oil.

20 20. The aviation piston engine oi! of claims 13 or 14 wherein the base

stock and/or base oil (i}(a) constitutes at least 40 wt% of the total base oil.



