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SECURE UNI VERSAL CONFI GURATI ON SOFTWARE FOR CLUSTER

TOOLS BACKGROUND OF THE | NVENTION [Para 1] Pl asma
w@r@ee3sIfag t ool s have | ong been enpl oyed to prPOT/ES®06/005721

waf ers and other miniature devices (e.g., flat panels,

nanomachi nes, etc.). Cluster tools, representing

variants of plasma processing tools, have been w dely

used. In a cluster tool, multiple processing chanbers

POL YA EPHA G EFBUL A IS OHE RTR OPSCH BERI RB IS0 BRRAUNISBASE OIL
Each of the processbggachanbers I s configurable for

one or nore specif¥ §ANEBEENBS npving t he

sem conduct or substrate from processi ng chanber to
processi ng chanber of a cluster tool, a manufacturer
Tbapreserttjinsntiorhis diratted todtlended Iubuicantphrel ewird Seshed hibricants

.l tipl,e processin o] in.a fairly shor n
comprigit 4 PRerr RIGHE it BishB Jeod it e e PhlroiRelfen
lubricar®baddSilngd draviessss R nialilg thésandTariehaGdbd fifBhed lubricants require

..enpvironnent. [Para 2] To facilitate discussion, Fig.. i
Surpmgﬁzséﬁs eV gadfty ghio 2phigve sospptale ertRstiRTRmRAS thanigquired for
Fisher-Trbpaeh idbii @ 1198aa0bask ' '

S e B A b SR VB, BRI (Pa0)
lubricanfy hese olnd 104. Front end 102 may be thought of as the
portion of cluster tool 100 that is at atnospheric
pressure and through which substrates may be inserted
into and r enBAEKGROUNDORLTHS ENVENTIONBack end 104

i.ncl udes the actual 0CEeSS dul es where th )
Higlhag EP%%"C&‘P%“&I’BE gk Psf{lﬁgﬁbangﬂts Ry 8 dg@é&ﬁ?-fﬁeeﬂrqhg),glya
lubricantfoidifactiéls k¥t 9bvilik Gnished MBHHARShA Rl dH PerimPRet S

. 110, 112, and 114, representing ports for inputting
propertieg,, hg prodesthpseriiighed ldrisenia bprinent suppsieeareas aersesking higher

lity hibridad { h ‘ i
vty 850 oo TP R R e, A i
additive gtilitfilety edeppsit cdnetoheead lubaicky.end 104 and front end 102.

From airl ocks,120 .and 2, ,Substrat are then ;
A SR sPias ST B ralr b R s oS qobge syaeti
lubricantWh§ @ithesie e R RS i@ PR Aet TRPShelerid Nbrietsit BRI LS
are_shuffl ed anpng process nodul es (PM 140, 142, 144,

polyalphaglefing, Eolyelpbpplefnsyye padlictipbihricas bpse Qilsmrodjgedlly # ghemical
polymeriPR1oh PrdB 0N §IRVevEP tfesS RBFib At Badd 0P G gﬁé?rvlae;%g gz&ﬁlgéf InGhe

reci pes. For exanples, a process nodu
search fog bigh ipgiferaintolubpednys ttérdion hes whéntly beembiichend qurKisehss Tropsch

- figure or njtr.ide depaosition n .
v A, T3 SRIEL SRS, LB ISR Bl P
biodegra@xbliilftjy gmi 50 émumﬂgﬁﬁ&ind&i(iﬂbiegﬁpuﬂidé$ﬁﬁf zi]stsﬁ_ﬁ’hr, HOFiBA¥r-Tropsch

: i.ncl ude ot her nodul es. (such as atmpspheric _processing .
derived Iyfyiants gsqefarigwifz nog Gefipi HesraBlgsps patasmApte, Biveiiiy.iand Erppsit
performahee. ASIHONER & i@RE1 RhARE id B Bk tosﬁ‘rﬂﬁé/\%ttgégé QffofndicH %ﬁa@ﬁcteﬁsﬁcs

tool are well known to those sKille R the art, the
through thepssrof ddigyes; thee additivenate dererpllsepdnsive atidsbus sesignificantly

: I, ] | 1 4 ster tool differ .from
inrease &L of HBHIEBlERE it o bl iR R i Bhad e
consideriig lcg&;] sulfuln endlphdsplnora?ﬂrlntts oft iyrp:géneoﬁlsmﬁ@ l@@cﬁﬁb@@beﬁﬂﬁH lites believed
Furthernore,. even.if two .cluster tools have an
that thse ity VAR e i s gt 4G PRSI BLA TSFoTUBRt: Eghvare
AntiwearlaylBRives 6fsn OXATYi EnifibAH 8R0AMS 0B S bl fur hRPHRosPRYrus I Thdrefore,
. _differ because the subsystens and subconponents that
it is desirglR &0 prpdyqsdyulerioapiobase pidt with high Ipsrformanbechiirdcteristng withont the
exanple, two netal etch process nodul es may have
different mass flow contr.glders or vacuum punps. [Para
5] To el aborate, a manufacturer of cluster tool 100,
such as Lam Research Corporation of Frenont, CA,
typically utilizes subsystens and conponents from a
nunber of third-party vendors in the manufactured
cluster tool. In fact, such practice is standard in
t he
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sem conduct or processing equi pnent field since it
permts conpanies to focus on their strengths while
waledoe®adsnfg t asks outside of their fields of i PCEUSHNG005721
or expertise to other conpanies. [Para 6] Accordingly,
cluster tools are manufactured using different
conponents and subsystens fromdifferent vendors. The
deci si on regardi ng whi ch conponents or which
significan® HRSYSxB 6 v RvEE of WER EIREEH Aflounf &F addffiv¥eiRatCdorsiesul fur
tool is a conplex deci si on process, factoring in
andphoﬁ&@@ﬁonlcs pricing strategies, technical capabilities,
[
n A 9E0AR SO 006 ARG BB Brv bcn many
developmEntat fteampts 4t preduning symtheticdbtidaats vmltlulggb perfarolagceagharacteristics.

I.nprove it h.on r S hi r .
By way of SR ¥ el BB aPY G suEre SO PRER R LB it o Br65.940
WO 00/ 14:1@1; VB 02/064LIor £ITBNO2/06a83 Ll A$; WD 62/61053D A1t kidd WO 02/070636
i kel i hood that a cluster tool shipped by a
Al are leﬁWéﬁ% sihedic libsisant copipogions anfl anchads ifor 1%%%1%@6 hybsigRtng
base stocld, | other cluster tools shipped previously by that
manuf acturer. Yet, there is a commopn requirenent to
Their¢ hasl aleotbwen tasedreh infchibe peaperties ot bydrogenked bhse stdcls
f h rd.at e
potyalphagfiing, e SRyl B CRERER S i BT el bl PRORRIGIRLT
Antioxidam0 Rpgroasd & }aychoceiuﬁecﬂ Basd Statids\and Oolyalphhdefinsdsby 8. I laatto et al.,

1 Synthefiahen fird. AR DAL SShbaruiciiie sheg ef Bntrosdelgd use

stock chefifcal BEMPRRDNIR 16 HahO#bSertible o LiaMRANRAA S SHI BB i ht
an assenbl ed cluster tool to work together. [Para 7]

additive regpaese: 1o fas pypdy Bfiesn hydipstasked ase sﬁogksmné\ppkyeth) lefing were
own configuration software, which is custom coded for

the specific subsystens and conponents that make up

Intshae afthe abhdvedechieh tigo syrabdtic [Cuitaots; thadiragains a nbal®y eynthetic

analyzed.

 ubricants R INR AP FopHE CULSIPOTRR o411 Bl SUULRED REomance

including Qo ved i dHen th@ wiesM groPdrti U v NAs Se @SB Hi difbiS 6f [afge amounts
every update cycle when the cluster tool is updated

of additivgg torachise tibigh Pafi™anek or conponents. Over tinme, the
need to maintain different configurationsoftware
prograns for different versions of the cluster too
has becone buSUMNGRY OF THENINEENTI@Ns and users of

| ust er,.t ool s omme nuf act urers, .t.he, n .
1 F e sk O BT e P R b A R AR RE Rfcants
of the preﬁériﬂ sitvefitidr) bmpidiig Bidslrt-Todp sSlOfLﬂ:)WEdrﬁ biRilbasdpelysiphaolefins,
oblem [Para 8] It is recognized by the i.nvent

exhibit infEP R P HOLANI A L PIORFTIgB A geituggd BROUEHT BERYHE additives.
Intdn€ %hf%@dmf%{‘ %@ﬁ%é&hﬁ%etﬁﬂ%&ﬁteyﬁ% Srobdss Gdrysdigts 4 &@h&bd
able’to configure and support cluster too S
lubricant.yil gmpﬂoe@s cotnpiased eyaljesigin & desst orﬁlﬁmc:helﬁmpech derivgdlubricant
base oil ca%%ggn g %Le()gvgeﬁ £ %aotl(lg:\éﬁeg 5’2 (l)jl mgl%rc;%l{)]%atrgf? Ew%u&ft%%gla‘éy%nd less
than 0.05 m@gﬂﬁm niolﬁeules eutbfarmmmtﬂmmuozﬂdy,qnmdiﬁg fat Eétﬂu)hs pslyeljﬂiaoleﬁn

ven cluster, tool y .sup ort djffere
tubricant b oE BEBRl Hrernb Al G 81 BIe RS Aobd s thah 150
cSt; and H1bRAADME lat Ka bAN B Eher TRYpsBIL G TRE WRR akt®aSIRP the at least one
efforts in cluster tool devel opnment and/ or may be
polyalphasigfindylesicanbbase pul ati on pur poses. This application
addresses such an inproved cluster tool configuration
tool. SUWMMARY OF THE | NVENTION [Para 9] |n accordance
with an aspect of the present invention, there are
provi ded universal configuration tools (UCTs) that
permt manufacturers and users of cluster tools to
enpl oy the sane software to configure different
cluster tools. The universal configuration too
advant ageously relieves manufacturers and users from
having to resort to different, custontoded
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configuration software when installing and/or updating
a cluster tool. [Para 10] In another enbodi nent, the
wo peovesds UCT supports different |evels of flerCbubiog005721
to accommodate different custoners, enabling the
manuf acturer to efficiently set the | evel of
configuration flexibility provided to the custoner,
even on a conponent - by-conponent basis. This
Inf dn@¥ieP bbb dimieht, BRHARERGRIAE bry relddto ehqﬁlocwsg f® wlaking a blended
conprom Ssi ng t he ability to. enploy a single software
finished Igpidganhnd lif‘dﬂe?ﬁs% é?@mqeype&mw Biseher-fleonsph sxprthpsisde provide a
product s{r@e% Sind Is6; %ﬁﬂg Fibin the pRARL: fg&éanemka%aﬁ érsleinwmée@ The
UCT provi des”a way For ‘manufacturers of cluster tools
substantially mr@ﬁemwaxnfa@d isdwdlpedmcnmdd)fsEM%shﬁp@w@eVﬂ tntergediaierpore
size molﬁcgl%ame cionngm[fsrg 1}0 1'6c3t£11]I [ d)%gxaa%ﬁ)%%pnent enlfl 13191%% CO]F](}{'EIOI‘IS of
about 60@1’Egds ASFRpno as sy zédesLik isplaseid /e 1dﬁuﬁmged bﬂl ¢s loldusfingghed to

Furt her nor the | roved UCT al
provide an%aqlaaﬂmcft %eraﬁil}@ﬁfaqﬁ H%WW@‘@HE% arel@ t ‘{/oﬁaolekﬁes with

monocycldpﬁﬁ!ﬂflmQ RurfeilRdIRY arldSdsIhAt 6y WEl%ﬁf‘%trH@le&Jléﬁi@l{ arbRtic
whi ch usage is |licensed. This prevents a user

functlonaﬁltso A\ lieast na¢ pefyalpkriokrfinduliringyt tese pih baviaera mH@R@EWQSﬁ@ at
100°C grgg}gr thl(gr 96 Eétear ?Tés§ ﬁlaH§B§ ESttlgJ g}o%éfg L& h]e(zj)]t 1da} one Fischer-

Tropsch dimweﬂ dmmemxﬁt ‘ta&sanlsisa)ﬂﬂndetbwh}a thesam;sasiﬁme @nbdlpiha)oleﬁn lubricant base
. facgilitate dev ment of ne onents and/ o
ol and s 3o G Of 11 AGER &R - SBARBIRLD POHE i Bipeq Gnished

lubricantusers with unrestricted ability to S|nulate di fferent
cluster tools using different conponents to allow the
uda et anothep Pobedigicpt te Prscrtjipienden rekaes o Grpwss BEi ons
.. - f
st Q4BEERRES L ER ke FRESH, AR PL AR bR e
first site. dErteap'rbcdse tamprises trhpufdatang @dhalfstsiteptt laast ak Fisghérelropsch

demedl%clagwrrent]? é&e%lggggatl o%%%@!ee#adﬂ%eg' on ., w t the

ﬁmcuona{hlaaﬁrm 1&&] tha'rh@ 0P Wéﬁg@ﬂ% mmafnésl With h®matit ﬁefcﬁaﬁaeldy byhevmscher-
and not l[imtation, in

Tropsch #?r@y@ii é‘ébr’é’ﬁmth‘?ée gt eaFﬁsﬁfﬁgl .%@e AFCRRA AR TCHINE ﬁﬂm\ﬂh? @ﬁt fifexthe

Fischer- Trgﬁf)s%ﬁ %@f@ cf‘lﬂm%a]ﬁ{ Bask 6l & b1ERied Wilh Rleall (ﬁl@%@lyﬁlp{ﬁggeﬁ@ lubricant
Par a . 1 shows a cluster tool

base oil Irezeslentnaty \asohmgmtllévét grestemrtpini flicati30 offi apdiless than 150 oSt

epresent ati.on of a typical .cl.uster tool Para 16]
and an BRIV ETENTA BOIeR e BBV e b Bl o, o
systen}MAde conflguratlon file and a

3a ShowDEIRILRAESERAERIOSOE Rals VRN o1 ogi

Fiih98 ABrRhntE C¥npri e Ieemo% i rican fbh%lﬁéﬂdoa@ 1efabt| dhe %H@ﬁtwe
sets of conponent-specific configuration files na

Lubricangbase ods exd. th¢ mastampet]tarrtp@mp@ent yishep rhuma@tﬁatgﬁaﬁr
compnm?% g}egt%ﬁjc 14 %B& (ﬁql’des %ﬁlslb ?ntg t Fi%lst fub'rl}igén%e };IT%? gg u§e(()1 in
automobgw ﬂle@&l (eﬁgmei, axledf] eram‘mlmr& At in uksriad rap}dm?fpoxme Misished lubricants
agln the hi g% 8‘% %Para 19 ﬁc shows  an
must el e RG0S ok 8 BB Pre o e G g goRsftngr governing
organizafi@®f. @ process nodul e, data associ ated Mﬁth user input,
key file, nodule option definition file, and hidden
options file. [Para 20] Fig. 4 shows, in an enbodi nent
of the invention, how key file may be created. [Para
21] Fig. 5 shows, in an emodi nent of the invention, a
flowhart illustrating a
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typi cal configuration flow for a cluster tool[Para 22]
Fig. 6 shows, in an enbodi nent of the invention, a
wa ovplopd3ned fl owchart for generating the run-tPEBUS2006/005721
execut abl e objects for configuring a cluster tool.
[Para 23] Fig. 7 shows, in an enbodi nent of the
invention, a flow chart for generating the run-tine
execut abl e objects to configure a cluster tool using
AdFisahib}-Etps@ degivee thbaip@it Oasehbil if Pake ofiderivied at 18ast iOpYSt from a
I n accordance with an enbodi nent, a | ogical diagram of
Fischer-Jrppsch peqegsse hhe blendsddubrcanis pererding e gissel duventipn comprise at
least one‘Fﬁ’stché%nhgﬁichrﬂeﬁb&f‘luﬁhéaﬁ?bas@ el Qfﬁgﬂﬁné B QLR 21 AQRs with
di scussed above. [Para di X" A provides, In an
monocyckypradinie ﬁxncbﬁnatlnﬁseandwlv&snhardhOS Wellghts%lm@e@ﬂemlﬂemnpne
ust er. too

functional %1%] Iﬂ! lgaétt on%glél&;ﬁgl(l)afole%n(iubnc n%t b&se 01 ?a\%?g ? gléxem]atlc viscosity
greater th'an\abcm‘t I3O RSt aidl lesstthargl 50fcSant 1@10%’[3 I",R-he obended) fpish@nabiiothts of the

peseat e Ol IR L6252, ML For e, Tl Apperdly,
6 weight &b ﬁlbleeglepémh horeY i Syaaigie fﬁﬁﬁ&ﬁeaw atd 1@5& thaﬂ €.05 weight %
(sysconfig.txt), representing | evel
moleculeg wrﬂ.weéﬁ fynctiaeliy] & lwéfrcmmlmhvhmleig i lnbriganjdesectilieaving a
kinematid ?19&0511:;' E@f®°é%]red’%}mdalb§utgo ?9 ?ﬂcﬂ%f& théu{] ﬁﬁc&% 1‘&%'11 %tive
nventi‘on, a conponent-Ileve con guration fiTe
amount of gOledst gupirtoresr addlt)vef ?ﬂhe bleedetdrimidibé iubtmhamh) ef the ﬁar@ent invention

exhibit e)?%gtzﬁll gfﬂ%&%s’t ecﬁ]izvte%t?plr? E%%L?é%?rkl&l@{ptggﬁfjega?cﬁaﬁﬁgsﬂt ase oil

comprisedl ef70RIdi 10 Ipexfcbhﬁ?lg_dﬂa SohCle@iveéERbACHHE BSkefogll an exanpl e
clust r togl. [Para Appendi x F provides, in an
N fe&’fw% HBOR vé?ﬁta WeAr aédlftlvg P‘?eﬁl@d it 2 fipighed Iubricant
compmsn?g @Fﬁgfﬁsﬁ“ﬂr 66 aliideR 1Iich AT, la@agfth&f gcb s nli Qﬁmshed
exanpl e cl ter tool. [Para 31 pen rovi
lubricantjcoamprisingry ommmnatbpettdi@lm hlbscratrnt base oal cntetfpoﬁbraﬂphanleﬁn Ihé)rlcant

base oil. WY ARSI MESRRRLafion it hésiedy AEbrdBES HSsiverid g o

mgmﬁcaﬂﬁlflbﬁl%h%af lélll:zcﬁtl‘(e{hg\r\lél%%}:d fo (ﬁ))fﬁnsthé@ gﬁﬁaar{f@d%hg]ﬁsm a Fischer-
D DE I PTI EVMBODI, NENT Par a T

Tropsch %Ee@i h’(‘E’“FﬂU At BheR IGO0 BB S molssicr fidlet ai | wi t h

monocycfo%ﬁﬁffﬁ‘ﬁ@ funkBorlitEMda bR estnEry @elgﬁ‘{e% %lecﬁﬁ’es‘ WikHabhatied

t he acconpanying draw ngs. In the follow ng
ﬁmctlonaélésb,lﬁmwl“aﬂl a Pﬁlﬁ%ﬁ@@bﬂﬁ@é@n%mdoa@l@mhhmnm kingwati¢ visedsity at
o e der of t he
100°C gréﬂerqgaﬁ} Jﬁoﬁﬁ%@%ﬁ‘%g ?els?thtag ?§ @ gﬁ%leﬂl i at rﬁm‘h %o V\é’l\(/)%l’r;t CO{ngnsmg a
Fischer- 'Eno;&sc]s ldem\feddubrmahﬂ&lsamﬂ in thé altseﬁd’tﬁ)f prpedeilghablelie dibrkanttaye oil.
all of these specific

Accordmg@t gﬂrtggg epﬁ %Of\émrﬂ {J@Eﬁg ggtlile REssent R%Vﬁmo% Iag&@gcgd glingblg of

anti-wearddditioe iStdedéd. UTes, ﬂﬂ@Bﬁanuﬁ%ﬁts de ot irbRe: 1&1‘36&%&1@'&11‘1 bé Bed to
order to not unnecessarll% obscure the present

make high gy iepgine pitpgnd atlagr figisheblybrieantroneatistibe mps singentitedgrn
L w, including methods and techniques. It

engnem'ﬁggﬁggghgkept in mnd that the invention m ght al so
Awvkectye pmobsofaf leasoué act-wea Adbaive imreahsite andunioifptti-evear

v 3SR R AR LEALSRLE s oty

least 1 OOOHmeflﬁalsV@n{pﬁ?éaﬁb ot @ GolahRMRIbw thE B1250 MPHhe @bsenbasiaht €
|un1nay i ncl ude, for exanple, sen conductor,

additive. ,Pé@ﬁq@p Ycthe gﬁ@f@ufﬁﬁg\qg@q of at ]@gﬁt pa@anti-wyeardgdive mﬂap@thg pmount of
conmput er readabl e nedium for storing conputer readable
code. Further, the inventi4on may al so cover
appar atuses for practicing enbodi nents of the
i nvention. Such apparatus may include circuits,
dedi cated and/or progranmable, to carry out tasks
pertaining to
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enbodi nents of the invention. Exanples of such

apparatus include a general -purpose conputer and/or a
waledsogdsed conputi ng devi ce when appropri at el yPCT/US2006/005721

programed and may include a conbination of a

conmput er/ conmputi ng devi ce and dedi cat ed/ programmabl e

circuits adapted for the various tasks pertaining to

enbodi ments of the invention. [Para 35] For ease of

antl-wealdddﬂﬁbl@&h emadditie faCkdPe ot HURANRING add & 16 iSe BlondA 188rAhiGase oil
a . multi-part assenbl in a cluster tool. Thus, a

to providg aﬁ*&&h&%{ubﬁﬁ%m péthas HighBreguensy RegigeocriineRigr (FRRReeag golume
below thé

elow th ﬂ%oﬁieﬂﬁ ?@0(2 %C ﬁﬁ@& 'ld;laﬁpr (‘i_)égg gléﬁ #g@&g?@ ?lcr&lsﬂ—gjreqze %lgss than
350,000 micgensot Aeqordmg tq the aresent drvsotien peeférably n aﬁfeawamm of at least

on A B 3 % RO D R S g

amount oﬁhﬂiﬂw@a@dﬂhﬁe émthe bldnled Anisidd 14ricaBRI efegdeseat Blvetioqls less
han {1 tgﬁ% differ fron1gnother cluster tool in the
than the gffgeiye amqung gt yers A digatrgHissd 8.2 Iybrigent compnrisinecy Fisdst-

Tropsch cwrived fuBECarR bREQIISH MY IR RS é@dﬂogmeﬁ %gthtlsolnb@ntlon in the absence
confi ured differently froma cluster tool wth thr

of a polyglplpotedin Inpricapichasesil haties & birpoadnviscosite mpetey Sunmhgut 30 cSt and

less than 25 6 é fat i(ﬁ(PCr@ Oﬂ% e?Jf’eldﬁ%ee m&gﬁ)hf Jm% \@Qaqt E&' bivé inut%% %{enh P ﬁmshed
ase on nan | eren asp ects, as ype,

lubricantgefighisiitvention i\séafsel tran thé efthmaveammm of ﬁmweax adgities required in a

acuu i ffer from another cuum

uricant LGP BBl W tsAn o o0 B 6 Keinghe Uty of erater
than about 80 S anfl 1858 KIS 5D ERPatMGDUDTn tBY abseNRT thEFiScher TEMBBE Bived

g versus turbo punp), capabilities (e.g., different
lubricant pgs;odl Offété?tPrEr%Pt BYHCR: of punpi ng capacity), firmare

M@J@% Qmshédl'lﬁﬁ‘ldagt %@aﬁgﬁtwfnk f IR %n}{ﬁ fonl VQf% ZE)Qar%ﬁEss &
Accordi ngl'y, a cluster too en vacuum

spemﬁcatmﬁﬁlaﬁuqudg ¢adt it en W@atf arg i PaskiehgerCan iElngme Hast Categories SJ

o st S50 ELUBLSION STl B BSRURELLAFFHAR BUTE o TNt

Diesel Emgmeh;eqs:ﬁvm)@ﬁe séase Catdgerisk Cldct@ati MR eoraP68 \Myldl“auhc Fluid
rec |ze that the same considerations apply

Specifcali i BRIy PG et A0 QRSB KEHAT e Bt

PR T N A 4 U o

invention cgprispLa palyaiphaplefia Tabritant ket OIbﬁVltb@ﬂmmmp vsspemtyf of(greater than
e o X

o30S LS A0 08 RS, T e

may be o’t'itsiylsctanﬁmqptaidy 'br ﬁ}@itheeﬂsé andeseritfed i@ Bkt ernbfde (1993)

one fic configuration file_is
R T T NN -
Mark G. ((zeo:g Pobmp‘h@@leﬁmg STEE)Anr@gl MB&m@aﬁsuét&P’rX %}nt}ga%fc IDBScants

he t op- | evel configuration paranet ers the entire
Course. Pé}lng@}@pleﬁg &pse qa&gry@ flgematwé@@pﬁtlw @*@atd‘etbalaabqugﬁ(i) p%) apfl less

i e, ¢l ust
than 150 @Eﬁ aF i‘(ﬁi’ﬂg aa?ea%&%%h? a&ﬁfabl{ yflbol%(l:é n}ﬁeg r?g a';'{gt 8tufrer§, l{l(gltldlng
Chevron Fhl]les FB;msh Pattlenm; amil Exxanblobile syst em wi d e

nf | t.ion,fil t.h er and type
Tie e oo e SRR ROENEE bt gman e
present 1n0émﬁ)hebmbﬁéﬂ a Fl@élief-% éﬁ&f 834B/e@ lubBicint bAsd ATRRAPpHsERY Sl6 weight
mechani smis provide prevent unaut hori zed

% molecules iEy mpRpCypl Pparefy”@@oﬁqfwtg)naw piefeeably  Sareightifoiomesnles with
checksumis cal culated for the sysconfig.txt file to
assi st in detecting subsefjuent tanpering although
ot her tanper-resist arrangenents may al so be enpl oyed.
[Para 39] The systemw de configuration file contains,
in an enbodi nent, the nedia access controller (MAC
address of the host conputer that controls the cluster
tool to be configured. The presence of the MAC address
in the sysconfig.txt file enables detection when the
UCT |s execut ed on a dlfferent host conput er (whi ch

T | o, N
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different fromone intended). This feature protects
the user fromenploying the wong configuration file
W@rooblogs3m ong cl uster tool and protects the  PCT/US2006/005721
manuf acturer of the UCT frompiracy. Alternatively or
additionally, the hard disk ID or digital certificate
may be enpl oyed. Furthernore, the system w de
configuration file contains the expected expiration
monocyc% hiafdic fillRti6Nty, 9hd &fch@iort bleerably & 10 \flélﬁh b3 o] xRYe8 Relth
i ch_usage of the cluster tool and/or the instant
monocyck’ﬂi’é’taéﬁiﬁl‘é\/iﬁﬂ’@“@é‘##y guration file is no | onger
el el A n e LK) ai g e
present iﬁvenmlpMpmﬁ amhqxfﬁbwhldoﬁvalrlubm@ehmw odesgingrisitg very low

weight p%p[;ﬂg ngofe(glgl.l%s gﬁg Arom attlﬁ gu aﬁ? g&lﬁ%ﬁg}yf CICGHE ﬂf molecules with

cycloparaffifiidl fenctidhglhty,| a4 @lhighh e Bhiveight p?eufﬁém ats niohﬁ:ule}( Péntihing

nodul e (e. g sili.con etch or etch), the
monocyclapafpfiiie g%qc%n%&f "(eég Pem?ﬁé’ Pley ég%t?m‘% et her the
multlcycl’gﬁgﬂdﬁﬁlé Rkt of Mgh %1@?15@&8@ g?%lé@ﬁl@?wnﬁh ether the

dule is running in the sinul atednode, whether the
monocyc}npdmrffémp gurnciorpditysargrvesdloaUy eigkitieeeghisyp !l oolaentes aithy |
The f| fi- | t tAi

multlcyclgé%aff rpc func c%naﬁﬁﬁmag |dg{‘fn?°§ %rtﬁgﬁs%lnﬂ?ﬁ&% f?le@ Jengaeg r2?é
2003, U.a 8240 mrmsma diled[[%bembér:m 20eH apd DENE NS pe/dm 932 ﬁled December

conf.i atlo confl options.txt) contains

23, 2003 hsredn Qqﬁﬁdkﬂﬁ?ﬁréﬁ?gﬁ st e’l“?‘lrl‘3 rmation for a

Irp@ﬁ%%ﬂ&ﬁtemb‘é&%{énﬁ%eaol&{déﬁ efhriche baRAMls@nd MM bleed finished
transfer nodul e(Tm@, or the cluster tool contro

lubricants aqopyipgto thppresra loventisarcomprise oViseles-Taopsch dpypddpbrigant base
il compﬁééggp éx%l%}@géﬂg&jgfh%é?ﬂg%( %Vétillta%/ogn%fg ff";@c@igﬁ%ﬂ%k RsPhAT 638, a
weight peroexftiod mmidco}es withicyflopagafifieic fondiohelity lof geatehthan 10, and a high

ratio of w%gcht %g%%mxg? f 1 gu @%%}%g%él%%rﬁﬁav%ﬁg q{tﬁ %(? ?vgggéﬁercent of

molecules a&fmﬁﬁulheﬁdlcﬁiara&iﬁlﬁla M@ROBHlity, fpw'é\raalgf g@ea@éi Qlﬁ)éfr ISSU M add@er
nore detailed configuration jnfor

Prefeﬂed&é@h?éﬁeﬁw%@éwqdéu%ﬁm g ails a1 th? blénéeérﬁraslﬁssi GrEisanth g
accordm?ﬁ)dﬂﬂngrégﬁ}f ng)%flﬁ(;hecdngﬁ Haidc0d. ’ﬁldgﬁh@t%n@&ﬂublq&% bis¥ oftf
e naj therein

' or conponent vacuum punp
comprisisgy & tweight gerserd pEmeleculRPwb wermatip Stretipnality biss thys Oéiy and more
© t he vacuum punp system for exanple, the
mﬁﬁﬂdﬂgéﬁ?]ﬁgpﬁighs txt for the processing nodul e may

The @EhdryT rb}leeh ‘d&iﬂ\dﬂﬂul(r&a@t base!\bld“s?doﬁ{phsﬁl@& ¢ hlelghy‘ﬂﬁnolecules with

e.d., raugh punp). For the gas system for e
monOCYC§<rP@raé’6Wf> |f‘g‘198f’1i1"élﬁﬁé ate PPy qdér%lﬁhetvwéygffas%@esqf ﬁlgexﬁg@ﬁr -gropsch
syncrude"ﬂ%zya 1964E irfc}’udfﬂ%%yﬁyoq’s%rﬁe%zguon eﬂﬁ@’?&:ﬁ& BloPtth deh@@ds])ubmcant

er sp dgas injectors are installed, whether

base oils dlsg:l ingthe b&als@dflmt@wa@t@ Ard blendadimashed lubsicants axg masiedy a process
comprlsdé% ?gr?ca’r g’%%a Fg%}ﬁaig lfr(&psér%'g ah‘fﬂ%sﬁ tc‘)j '81%%9%0% & p%(l)rchu\gteﬂ‘?eanf isolating from
the produdh wigsnim ®substaanallyperafisic enx\tedde hgdrofsogerizhg tre shbdttially

fi.g,.txt) 302 and, t et .of . c 0 ecific
paraffini SR T AL PR FOGeLEGH P GBR OP ey P ronuahing Jrajeemerized
oil. Frorf @88 a Fmgaem@mcﬁmai hgﬁcafnlt b&s 03 R8mpRLingd 84 REight %

generated fromfour primry ut sources: user input
moleculegygth megocyelpparafigic frpadionality p}ml gqqs then Db taght 7 n@@ms with
and hidden options file 312. [Para 44] User input file
306 represents the set of-4nputs provided by the user
(e.g., the custoner service engi neer responsible for
the installation and/or update of the cluster tool)
regardi ng proper configurations for the cluster tool,
i ncluding any and all specifications, options, etc.
These are the options selected for the cluster tool,
whi ch options require configuration before the cluster
tooI becones operatlonal [Para 45] Key f|Ie 308 (or a

Y 4 o o o
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the configuration. Since the UCT has configuration
data for configuring all possible pernutations of the

W@ basea304 ool (which configuration data is stoP€USTNO@005721
dat abase of conponents accessi ble by the UCT), key file
308 defined the range of configurable options allowed
for the target tool. [Para 46] Cenerally speaking, a
conmponent or an attribute may be unprotected,

aromatic M&tlsﬁlﬁﬁls%olﬂb@ OB abbPs-reRf@TPre Rorre@ RO AL Fischer-
onponent may be configured by the user w thout

Tropsch qleé@@ti {ubricertt basenil dscmpy ee 1solﬁtefl Heong @Wﬁﬁ Rieferablys the
substanh%gpﬂalﬂﬂgﬁlc% g%ﬁ{’t ifsgl p < %P%%{lgeg o n g seﬁé&'ﬁbﬁn@iﬁﬁ@dwﬁc& pore
size moldcullaesle‘tef@rmmrrsingwsr@blecmﬂaldwpimgynattm cotipothent o |cgmd'1‘eons of

h ur bo nps...On.the ot her hand,. .
sbout 604y 80 et R ek R e BoaBops B iyt pricant
base oils ﬁﬁgﬁﬁcdtﬂe@ ncomst S DU 710889, Hidd Tedeh®ePZ3 2003)Snd ULHO NoUNP

the licensing terns for the cluster tool

10/744 8%94 é‘vlqﬁrthelltlehZ%; 20e% hpie iNpRIPYTZSH bydelerange Bighelr giFEYt he
Aetdr#%lhg t?(theqtreswlﬂvem@n %ﬂ@ abdiled @tdtyhé lﬁ@rﬂfaﬂ ttb%féaﬁt%teooﬂs and

woul d contain the data that
the blende@ §hishet bbp@mm ®91PDB@F1§@I¢HTMSQ‘11 degivet dutgivhyt tabeoilswontaining

I
high We1,¢gﬁ%ltﬂ% tsoclainrectgl %%Hg%cltt)parafﬁrgl:é:] Tdélog%lgggec%ugeoc rgrﬁ)para?fgns

impart addéBierselibil{tyafideldstdmdk comppibiriyt Blénd2d Igtpichitibageddils and blended
configuration t hereof may have a "hi dden" _attri bute.
finished Rcagis froamprisme fissherel orsch dpgsddibracrnt brse S5 pomtajping very high

ratios of Qe*gﬁt RREEE Bf ﬁbfé@tﬁeé stml@tnloﬁ&%lc a0 hine86haliselo Wdght percent
configure the cluster tool wth a conponent or a
of molecglghyit 8 grati¢ysleraptiinoniunpianaliy (or high wietght peicerdof mofqcales with
monocycpog)gteﬁ" §?Jn%u§$ahy‘&d%§cﬁ LR S6w Wl }R?el%xﬂrmln%lgcﬁ?eg &ifrO
or e user (e.g. , a supp% | neer
multicyclopatfimée funbidoriatityd eitelatsoi deaichbld lsecpmsa\mcdemmm with t he

den of .the confi n havi n den
multicyc Ptr# Btb‘%/@nci%r@lelgv I Cegéldﬁ‘iﬁ%%?‘?ﬂg oxre V{fﬁ‘?fa%{ r’@e@f‘ merease
Noack vdl&tiliy. OModeIR of MRRfRXE 5 mElebies Wik nﬁmtdy@r@aﬂmﬁh@ﬁm&mlamy are
hi dden attri bute are, in an enbodi ment, not even shown

given in ¥d. Gatie cbak i“Ghe Eylipncgisf £hewicak %qu%t rathoPhysigiieperties and

Ant10x1dé)rHtRe s@B?H?&%EH#keH%aQ@%EIQs' h'ﬁQleE’H?” Synthetic
stilT-matur eatures rn the so war e aind/g}1

LubricatiharlﬁhdlaAprlbIOGthp gll@ster tool by furnishing a nechani sm

o B n b el (R AR BB RO BRI S ) o7 4oout 99

weight wmdhet-rrr@pssﬁ 841B/e8 1fbeicent badedil ﬁﬁ\/dbb@tpméﬂ&ss AkHBOSLS Fht %
a 48] Authorized users may_ spe one or nore

Cl
Polyalph%qteéblubﬁtqnéh@%w&vtf hrgplensled finishiedh! flﬁfﬂt%@fitée prgpent invention
compnse%m/éeg%%ﬁlﬁg odt@%k% ht W%hel?’%so ¥n & r%ﬁ%ﬂ?ﬁaﬁtli)%se oil, between

onent entit | dden opti ons t us assi st
about 1 at:té\?f@ Immhe% pcdvaip@otetﬁie;lulewam kesewﬂ,emﬂ édtmase pHOL @nd &teight %

anti- WeauI cﬁmvlegs ¢ Eratferglgg, tﬂn% a1\1/181|{]e|%ggl?rréca#€ct:c?% ed C ngqJ él(ﬁt ad@rh weight

%anh-wb;ﬁ&ﬁdmldb@yjen options 312 represents the I|st of

options having the hidden attribute that a particul ar
—————BgDeﬁmtlo er is authorized to invoke for configuration.[Para

ThtolloWng 3Bnd wilPEL t%é@m%t?gh&ftt tHe b&%fﬁchmrﬁﬂd%ﬁ Hal& @4IMowing
whi ch the user of the cluster tool may enploy to gain
meaninghetess otheowispéndigatedor e opti ons or conponents having the
hi dden attribute. In the exanple of Fig. 3B, a list of
options having the hidden7attribute that the user is
currently authorized to configure with is shown. |If
the manufacturer wi shes to grant the user access to
anot her option having the hidden attribute so that the
addi tional configuration option may be enpl oyed to
configure the cluster tool, the manufacturer nay
communi cate the identity of the option with the hidden
attribute and the ‘user may enter (e g., by typ| ng) the

o Y " . . . . g
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cluster tool with that conponent. [Para 50] Returning
to Fig. 3A, key file 308 may al so contain information

wo e@angkizng i dentity (e.g., the MAC address andPOr/ubaneoos721
disk 1D and/or digital certificate) of the host
conmput er associated with the cluster tool to be
configured. The identity of the host conputer is
enbedded into the resultant systemw de configuration

Thd fefn “@dtfrell %OWF@MQ@_’FI?SWiﬁ%C&QT 6r tii@het MRpsch derived,” means
conflguratlon is applied to the correct cluster tool.

that the pradugfhBagtipnper feed evdginaien fram er kesedusetpposie siagrra Fischer-

T hagdiess represents only an exanple of how the identity

rqmci%? fﬁe cluster tool may be ascertained. In addition to
Atdmmtiafgoruprmeerns eme biydracagbodihstoud @ragroihd or diogp tcahtaining at least

one grouf s L e G G TSR GO Bee e e e Mgt gater

of delocalifbdréldcirphd i@ thag@up 0Astods caedpatlisiis Edlufien ) tH Hatkel rule of
togl).ﬁ;Para 51] Additionally, kef file 308 may al so
4n+2 (oo gt 4P HRETRP I RS RRA qrRmRles el But arfeg limited to,
benzene, B2pREdAHaPRLAREA 2h§ RMREdded into the resultant
Ségten}mnde configuration file to provide data
Mpteculgs with grameaticencsiepady exarxpi melerdn thdise onfontais as one or
fi ion.fil i.e., the date beyond which usage
fmore Su}g%@?ﬁ%’%ﬁ%@@%ﬁc %rglgl?’ and/ or the instant systemw de
Motwiiliegwith ciydopdraffiaic fancionhliin genn ay motdcaledhat Mg becdriets as
_the expiration date generally applies to the |icensed
one or g Sy SN G EdH g g AR CEH R TB 5F RES! Pt dir gy The
cycloparaffi@c excRb "nﬂityl wRIbplshly sEWHREd WRE 8ne bt mbie, PR&SAHN 6nd @ three,
. provide different expiration dates for different
substituents. cRepsesgnighys exsnplesiindudecbyt af¢ nas lisgeddpcaplontoayk syclobutyl,

| r [
oxclober{ I RRIEENL L RALACE R R BB A, o b BfIE (oBuggogan
6-yDeycleterpey 8,Ad Obyicydiehekylpentadeeditepddcabigizo-1-(pPandecs2)-ndphtialene,
and,themgaption definition file 310 encapsul ates the different
onfiguration options available to configure a nodul e
MoORUEIBs ®fth aaddbORASRrIREY figwctidndlitpmsdLinysidt Be tais a
at nospheri ¢ processing nodul e, or a user-interface?. _
monocycliqsagirpted hijggpepabomgatip &f thiseite prvgR Fipg catbers qrang npjepule that is
substitutel SRS olSe AL RASR ‘Hgfjix%%b@rp%‘roﬁ% AR 8 sERn ring carbons.
configure each “nodul e, includi ngoptions avall abl e £o
The cycloperafiinge group meydsreptipnally substivripbwigh vse pnmewmgcprefepahly enc tA
! he definkti.ons.is incorporated into th
tres, sun SO o bhERyy S Bl RE R St RU TR TSPk
cyclobutybpiytlohaxyl, rogtlopintyll &elakspil, (FenBd6cant 6161)6Ridhiek sie] &fdsthe like.
aced o c?nfi uration_by key file 308, and hi dden
Mgl&(" g with mliqye Rwesr iy fuvlgﬂosﬂegt,y TREANANY Teiequiihat 1s a fused
multicyclhiudtéd Rfrbddattfond Y drSugd M6 AL hbrEREEY Hﬁ&?aﬁg%@l%&ﬁ@%t is
~ tampering by the Iicensee/tool user. [Para 53]
substitutedtith qpgoa mosh fuappmibigyilisrsawrated lesiredagbogygtgegreupis @ two or more
fused rin, 0&]‘ an %oq%éu?enth%i! iI gub%gﬁlae%qgitﬁ nqs esiﬁtn Ofe ﬁgn%?alecnstafulra&gf l
baf i guration firtes from e Tour I nput “solrces
hydrocartdinprugsedheb avevéeriagg carbesr The fustd B06icykkysahirhied 8@ ocarbon
. nodgléﬁo tion gﬁfinjti file 31? .and hi dden ogti ns
ring grouf Pyefera3 s of SRR APRET oo A poPEAL i EeYD AN OF qRkonaily
substituted Wvi@IiR Gk RIS, préfirablydné tdibtR! sb@Rherdt® REFBeRtative examples
configuration of the cluster tool using the data files
produced. Fig. 3C shows an exanple user interface for
allowing a user to enter, for a process nodule, data
associ ated with user inpug-306, key file 308, nodul e
option definition file 310, and hidden options file
312. [Para 54] Fig. 4 shows, in accordance with an
enbodi nent of the present invention, how the key file
308 of Fig. 3 may be created. As discussed, key file
308 inplenents restrictions on configuration options
as well as protection agai nst unauthorized
execution/piracy of the configuration software. Key

o NN o o o, o o o . I T




waledocnddsvon files for all
transfer
etc.).

protection information 406.

[ Para 55] Modul e option

definition files 402 represent the configuration

nodul es,
sof t war e,

nodul e,
Accordi ngly,

nodul es (e.qg.,
cluster tool
there are shown

contr ol

processi ng nodul e option definition file 402a,

transfer nodul e option definition file 402b,

pr oc eBGT/Mig006/005721

and

include, Wt Wtk liinGed tof Btah@drofaphthabne, sephiy@opéiailend, Bi7oro-fil e

tncycloh?x[yﬁgn@ég:aa

particul ar

interest for the creation of key

v ottradior birsetadacast Viotehtpienr.anfdlie-

@cﬁhﬁx‘éi&uﬁﬁ@hﬂbﬁ {8Gndli bRBudtda eﬁ%ﬁl@@’ HOR REBLLshe@Pt | ONS

ar e,

unrestric

For a parti cul ar

efirnition,
“Itemrsd é%mb@sﬂon Eﬂgme nssant dngineasueh ps at averooti feagagolinegiston engine

ora diese?;ﬁlg Eﬁn

c%ffuélqg bim

'St a se

| 90 def i ned

1n e e (Pr?ri)er ) %eerﬁﬁ%ml 4 :a8 r?x%ﬂaé glrnace, as

in a steardtOFzitdn éIheBa‘ angins ﬁw&llthlﬂaﬁﬂl @ad mg(imi@,f dienst enpingd) Andodassiner

engines.

viscosity

|s. Th f
4PE Eanbr RSTIYGp

“MGRighdd @ﬂeﬁﬂd;oﬁibqstmm’ngﬁlu lofnk &Rc 811 1scar1
Para 56] Tool -

specificatsine! FAGHPH.JUeS
gﬁggél);‘l catl on Véagf

ul e

shokt

F T@P@

les t

ti ons specif

or options peﬁablbﬁe@PﬂEngﬂd@ﬂ@amxﬁnﬁrm]s of a

option definition files 402

% new configuration options
fbiddafit ﬁl%&ﬁx}q

[ catal on 40
chatifgreenaingOilacerrdingdertheir SAE
Lmjnglri%ts ﬂésﬁ-g&?cln specific options

e configuration option

narticular tool xangple the custoner nny
SAE  purldkdsemt he dxirmant o |nM1mbdumup o tMxiaundi f f{er Bitimum
Viscosityffodellowof t{ur boLpenps. | The-SheaiRatp g diofi-$heapRdtor) s High-Shear-
Grade dp@eiuferate i prldmperatupe | u¥inematiool | pukdieastid by t hekate
dus eing woul dPuninéng i nkcl udiecosibret i glir aVisensitogt i gns Visessity
gl Viseasite 6P t juMissosgumph. | [ PHIOSCEP| | h ah0®BR0&di mgnet,150°C, cP
dust omer or|d¥r Yig War e by SAP |s enpl oyed tfo take
tthe custongyr ordér, whjch specifiep the optiong the
OW-_CL@D@&EJTCS 60@0@5te$0°@d in pgrgcha3| Ng for conporpent s _of
g u I nformatton JC|LaT||1—I|9 tg—tHe
SW-__ 4 5600 ?CE- Cﬁﬁbﬂva‘fﬁe cust dfter may be obtained from
10W-_ { 0T ats250 60@D(ojﬁr-15(ng sof t warie and enpl oyed asjan -
15W- I%H(SatT&%SPpg&) _ Ff0p IonS r be—provi ue3 Wi 171
— cliis =14 natl\/plgl r
20W-__ A RIDY itoHEC| y600t)(h€ -YPECi bns sféém f| cati on for th -
S s ) AR A A Ol LW
_W-20 §pt ai med t rough-di scussi on3§i th the poténti al 2.6
__w-3opurchaser df the_clustler tooghk, for exarrpig As anot}@r
allpr <, LTl "'UTT I T II[JUL et
gg_jg’engi neers 0 seék to updat]@'a cusf oner’ @gcl uster _t?o_%l
10W- 4(’)t o solve a |particular |problem [Para 58] Tool -gpecific
araotectionlinfornationl 406 provides inforpmatiom for
15W—4Q,| npl erenti g protecti gn agaizst unput homgedJ’t 3.7
20W-40,¢xecution/ giracy of the resultant ponfiguratio
zsw.4os{oftvvar e. can be segen, tool -spegific protection
—rformet o 406—+nretu C—-ape-ess—antor—heard
_W-504i sk I'D and/ or_digitall certi®dcate) of 2h® hosf 3.7
W_GQGon'put_er t Hat controls t he gglgjster tool,¢ ¢ be 3.
— conftgtred: C—aderesstandf ha%’d eH-SH—-DB-

and/or digital
fromthe custoner,
(and/ or hard disk ID and/or digital

for exanple.

uurT To o aruys \.I

certificate) may be obtained in advance
Once this MAC address
certificate) is

included in key file 308:9key file 308 cannot be
enpl oyed for configuration purposes on host conputers
havi ng di fferent MAC addresses (and/or hard disk IDs

and/ or digital

certificates).

Li kew se,

a key f

ile

(which is arequired file for configuration) that
| acks the matchi ng MAC address (and/or hard disk ID

and/ or digital

certificate) wll

configuri ng a g| ven cI uster tooI

not be usable for
[Para 59]
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avai l abl e but only for sinulation purposes. Aflag to
renove or enable protection for all protected option
WO 3008l036304r ovi ded. This "protection” flag of ferPCT/aSWay005721

to globally specify whether protection is observed
(e.g., in the case of production configuration
software) or whether protection is ignored (e.g., when
the resultant configuration files are produced for

An engmie rmtlefamg aUgeodity dritds ofI0WE hey a inaimuieldw b andking

tion is necessary). Expiration date of the
viscosity[og 80 shet G AT RERBHO PR TRV gS(EY b o vield
stress of 86100@SSatTBY (BbSPa REniRBYVIoHRhehDratdQh SRR HidcBsity of 3.8 cSt at

. igotectlon i nformation 406. During execution, these
100°C. 4 engiee off kavitgecwedsitiyaiade of $ Wehas amraaitnurd dove teamgrating cranking
t~ 1P t ha

V1scos1ty%(f %flérilé)b g? gp g’? r‘r%la m%ggh%ﬂgw_ltng%Etﬂ Lwtba%%lr”géogﬂgnk@t no yield
stress of 6@190&#&(%&8!5)‘103 85d § admom loarsheati-mke Hlﬁbrm'mlvdxrcosit}gmﬂ% cSt at

o erti.ficate) also helps.to e that con flcuratlon
100°C. KEbdine §Pineh ionty Bod R PhSe it oy, Boivatany
cranking QISB@sﬁtyQJf 7006 rcP 6P0I5°C [FRakanR] lobMeRPerBRASIIMAL visSosity with no

ecurity appl i cation 420 is enpl oyed to process the

yield Stre%@f @ro it 0861 06 ra@ﬂmhmﬂ@whwfr@‘-g kipgmatic viscosity of 4.1 ¢St
£ 100°C! K¢ B

100! 89 3AESIn 0 ERST Al e
cranking msgqmmy@f KHEPO P ae-2808.a rhammunelnb’ddmmnmIe Iaen:pmg ¥igcosity with no

b- b [ I
st s DR R0 R o) BB Sk e BR Bl FFG 58 o
at 100°Cappl i cation is not always required. [Para 61] Fig. 5

$s a. flowghart |IIustrat|ng a typlcal configuration

Rapkyigngionntgmakiombupting) engiys'sei gooline Wgehol  or der
“Valv akan if e{rﬁmehﬁ? C&HI%SQHE Englﬁ—@&)nggﬂfdf gl énQirh & shé)f? S
pur chased may t be enpl oyed to generate the
Currently;, fhege jrp twe e/pememgheusgé e thgtainpmobtle ﬁt@mk@y tifei ple:ehm;t of the

valves ang%gl%s}g;;éftﬁ gg ﬁl\?\ﬂ%?lﬁ&%# 2 r%:atgﬁ 111 i neﬁ (ieﬁg {}‘l lgﬁ 1S c'[aggc? gll

overhead@2in desige; if the chayhaifi ik h)da&dgleﬂﬁreaglﬁd blockhehk er)gnfld s @alfelyan
ovenesd S BSGEL Beh A G LUt oL o0l (0 €0, 008) ONer i
cylinder l%éﬂf Ttdsithe W&:ah&?of:ﬂhé' 84BhatioRhich %b@f@te@ QR valveX M di B ghiifes the
con uration application on the cluster t ool usi ng
two d eSl&“ﬁeAk(g? I gverkead eare (ROEGD engipe hantvermshafisom saph eylinder head;
one camslﬂélt"[j gﬁé}atgm %&e%%eg Sv%llé e Hﬁxterc gl{gdpgf%e%ttfl o&h?u%t IVQR’%S
I'n the creation gurati
“EoWeulanaﬂletshlefudeham smfmltrpmnemtof ap ecatfout0. Oﬁ%fbyg;um@tttla@n

secming b RO S0 e TR BB VLT Lo 5

“Tesvinkil@ieadd1@6s THab € saff cants@k babwGBHRIBVE R Ems BEG.0RIC
configuration files. The generation of these

systemw de configuration file and the set of
Tﬁ@ﬂi@ﬁ’&%ﬁﬁbtﬁﬁﬁtodagé &lscﬁlﬁfﬂl&lldéﬁh &fs’ﬂedf lgin‘? ngaa\ﬂgorﬁlgtg o the present
di scussed I n connection wt I'n accordance
inventionsixhtbitadesigabbropiopaties infadditien tmwnpuqmal frictom ach\8¢ar mfo;tettifs

i3 STEYRRES, A SURILEB S RS RR B S v

pour poirfis) rl@ﬁﬁﬁﬁlﬁhneﬁi@ bRt OFRke HRV6f Etimshet Mebridamte oReY phdsbift
to re configure the nodified cluster tool. This update
path is shown by arrow 510. If, however, the customer
wi shes to nodify the cluster tool with options or
utilize hidden options thét-are different fromthose
al ready purchased, path 512 enables a new key file to
be generated to enable the custoner to re-configure
the nodified cluster tool, hi the typical case,
t hegeneration of a new key file to enable custoner's
reconfiguration occurs during startup when protection
is not enforced. [Para 64] As can be appreciated from
the foregO|ng, the |nvent|on enables a S|ngle set of

- . o . o - o .
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and maintain a | arge nunber of configuration software

applications is thus elimnated. The use of a key file
WO pooblogs3pmnner di scussed provi des both fl exi bi PCT/ySENE005721

a high degree of control and protection for the

cluster tool. Flexibility is provided since the

cluster tool custonmer is free to re-execute the

configuration application to enploy different

inventionCiaThH &bV QIfudlRich sy, WdubtMwt i fcampehedts of engines, longer oil
conf i uratlon Vq;())tlons al ready purchased. Fl exi bj I|ty

change mt@wﬂa eHiarastsralfordigrasgl, 9%6@%@&%& SEPgiaEe AeHosits: node,
which flag negates all the restrictions placed on
configurability (which restriction is inposed due to

Oxygen Spalilgfygstst ruct ure or |icensing reasons) in order to

al w t ust oprer and/ or _user,..t0 Si | at e ]
OB SRR nehe IS ficlord By Oxidetpu Y end
Oxidator tBowlth L-SCHklya. d(ﬁyh@td)mlﬁ itay ub%i t@blb&hgﬁlé ofdﬁg'bdﬁlgtiblhﬁy of the
eve opnent npae an e set )y gl oba a or
Flscher-ﬁpﬁsgg deriysd, lybrgoant ';&thpésh WiLeGrdoaob FontpiA Ry pddidvesy &ﬁoal@anem

way to m%ééﬁ?@th@ Aokl P 19&%215%%& biled vlyihd £18 o8 ﬂ&rdyﬁﬁﬁgr BNARELY as
ile are available to a given cluster tool

descnbedabbsiitemqlaﬂdmt ale @h&thBattamtu 349.2,20 o {Tde Oxpdatar SN kegi/inestres ithe

resmtancé E)Zgg(&éﬁgn ﬁ)ﬁ%#gﬁ (5# Ijﬂ C-t?gé ?’E)?%%H a{)éo OIlCagEal'g{]l )elggf‘m\c

Dornte “@ﬂldamofaWH{t@OﬂhaIrﬂﬂudrlakanldl]ﬁ@mtéﬂng Chenisay, \ar28, phge e

and/.or _host_. | P address ar a 6 The us
1936 Nogpalgnibe aw@%w&wﬁa&%ﬁ FEgEtafd i H#@results are
reported RIHJuRN S 28L3EP mmpdsﬁozd@/ﬁioog)mem 3Nkt @kmlo@Bqustn@g% of
O her information in the key file, such as th

catalyst léwﬁm&f | @hetams of aihardn asidisic ragltage suppaded mghq ¢ik e qatplyst

is a mixtGBLPLAGHE H{eteﬁfﬁé( 1@1&&%&% REO%hAEGe nh&?tu?é‘ofesﬂ’ﬁl%?é HEAE
proprletary al gorit component's, and ot

naphthennes sinmdaies ﬂrayvdn@eknq:hal apaly$is dén:teda;karmwase agh Thé evelse nodtals in

e ot 95T R PSSO 500,45 0L BB

ManganeSé 3 Supph0, BB B 865 1§m. Metiditie Palihbdis 80 \WEllHhd18Soinct he
configuration executable applications. For exa Ie i f

bispolyprepyleaeplirrddithiophesphefe dex Y0tmampaf 9ili on epRipximgiely].1 grams of

OLOA ZWrTﬁé:@Juﬁﬁto{: E@tt%‘ﬁ{easlﬁ%Qhﬁ Pésh&%e P2 h@ﬁrﬁ %aéé.“ JIEIII N@hulated
resource I's marked den ag,

applicatieru siiligheelues ror bomigyinzes té stwbe artediterrd vsygeneindicatetgooé ruidation

sailt. AR BPEDrhafl FRE R B ealedfpuidesione 7 g or e
present invieation, shd OkiddEBENtalueavik @pteraatst haaebbitB0 Hoays, peferably greater
s%. uarded usi ng a password procedure, which password

than aboytg ngﬁn only to the authorized customer by the

O%ﬁﬁ&fl I @d of détaﬁ'm&! d’!@%&{ stglﬂﬁi -df iﬁ?é’lﬁerﬁl%h ﬁ!lﬂSh@J]Rthants

kept in mnd that al though fl eX|

which ahiehd)bcanﬁen@ ag@mh@mﬂam eddigen eTIaat (DlngatphB vgshslt érﬁaralm Test is a test
measumngqgsfl%%&ea:n ?& é}?lg%t bS/ ng%%l? 601 Bgﬁnté ﬁ&% ?ndentaggorgt?on e%paratus R.W.
Dornte “@mdaﬁd)rgﬁﬁ)Whﬂm@ﬂk R Ipdustniat arﬁ]] Eng@l&hﬁg@h&nfs’&ﬂWdﬂeZﬁ, Ipege 26,

| degr ee of flexibility avajl able. o .
1936). Nyl dghondies REPIF Fimos h%%?épqrgowﬁwaf‘@& reporting the

hours to ﬁiébﬂflﬁ@h o€ @d)(b()/mf S100 BYNBOGUS RIMER (RASEilAbEB HAN dala@lyst test,
ch specifies the options desired in the resultant

0.8 ml Ofcqa@btsérs usebpey 10 gams pd r8ndie spelybiiis & atixwre faphiblpayetal
even be automatically extracted, in an enbodi nent,
fromthe sal es or custonenlordering dat abase, such as
that offered by conpani es such as SAP (SAP.com. The
custoner specification my be specified directly by
the custoner as a file to be enployed to generate the
key file, in an enbodi nent. [Para 68] Once the key
file (.tcf) is obtained, the key file is then
installed on the cluster tool hardware, which
restrlcts the conflguratlon appllcatlon |n the

. Y " o s o, o o o
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set of conponent-specific configuration files
(configoptions.txt) specify the options that can be

wa@ eovbiogisnabl e on the target cluster machi ne. TPEBES2006/005721
aut hori zed options may include, in an enbodi nent,
hi dden options as discussed earlier if hidden options
are also provided along with the key file to the
configuration application. [Para 69] The system w de

naphthenﬁ?t@é"fn' 1@sahd. ahe flik@rd (ﬁ%@ﬁgﬁfrhﬁalt ?ﬂth@tfh@estsnﬁuﬁféﬁ tefaverage metal
onponent speci fic configuration

analysis qf@@wt rgdseseonib . The I)Wfé pemelabsrin thegetadest i ag dellavey Capper = 6,927

at f. '
i O e T
Oxidator @(\erﬂm LabCaalyky Best measﬂﬁ‘ee t}téa‘bsqioamf@fﬁmﬂted dubribedtiin ik tsinorlated
. .files r resent the re to ti.ons x
applicatiy, i ABES BF I (LR s R PE B esh R st ity

GeneraII}BYheFU)ﬁﬂﬁStSB ReitH Da Gy A< Terek1ts SHbful ObY olve Bbdult t7 elours
sconfi g. tx&% and the_set of conponent-specif
1

Preferablwﬁr Pideter iBowith L+ byelycsithegmpnterdhan abeith 1 Gl sthetlﬂeided
fini b b! Y
e YELEUEEE oLl S B 81c AR 1 bty e
blended folijhed t@rifcemts obthe |pgas¢mtrmgvenhea ledve sn Exidadai B wathd ot €atalyst test
result of %r]%gtg T”22 g?urs even }noEe éﬁet%ra% y og/re'{tﬁr eth%%t ;ﬁ]@hg\l&r? ugfaCt urer
appllcatlons (e.g., those enployed to generate the key
fil the systemw de configuration file and the set
Eﬂquzn%ﬁ’i? &iponent - specific configuration files, the

weaetea@we@é dansced mt (1Ish Bﬂ%ﬁé@&ﬁﬁgﬁ@h@gmha%é R&Lifrobating
to conf |gure sﬁgﬁc uster tool havrng any conponen

Rig (HFRGPt(PER legpemichisdaiRDrusing it &431 B-p21 19an0p aun dragretdy algough

hardened'f%ﬁlg@%@ecgpgfb%iéﬁ\é %I')I?QV\L o %%%g%%gkv%ll fr)eﬁ egp "g'e%che nun®er of 58-

66, in accsrdavies with thedldst ¥eghod AETIM Et D8L antbmshrfabe fisgh oOfess than 0.05

microns {8 TR g ntades 1 o 0 e ks, Bihe aaek taggness "1V

30", in aoEblgan& WillP¥ecifidatiGNE ORI KRR hafinSdsmel st»,are dubbawrhaob 1o,
for generating the run tinme executable objects for

turned, lagpgth peglipqlisgeditod wisfees finigoof legsihan ey Bdzons e, AdPEASH0 isa
ferrous alRRNRA0Z o BREFLChERL! QROURLE Br TR A1 8652 ;vfa%galtetg (i 3%@8

st oner uster purcnase order exa
Silicon, O. ﬁ%gmpﬂ @hminium gélﬁ)% aﬁ‘he teht&ohétytoﬁs Were(a@ ﬂMI)owsTiquuency 20 Hz;

R T TRIENE T N CE e T —

30 %, and R QRN PD0ERIntRS! Tt_tehtert 1@@1@1@&1@%@ FelsRAGY tiad BeRWBEEMASTM D
wi de configuration file and the set of

6079. conmponent - speci fic configuration files using the key
g e e Rl B 120 ke
material wesr oofurdropche disksipeied foimg Oé@rhfmrg dmgheamsﬁhletl@é vsa:aetutcﬂren
Conse u$toc§1§ed a atnst t he d Sﬁ 1ﬁg ; ?fl? It d
onsequiii A E 42 PR TRISET HeR 'f‘ﬁ? SP o ﬁ’%?"‘éﬁ‘ Vi Fove
from the @k ahdidiehObdIBC Disk Wek 0bluh@ i @sirB@ etk wetEmadOfer first
[Para 73] |n_an enbodi ment, theg%eneratlon of the

removmgrtrrr YeandcluicEom din wriaes Shsdis Witk a sasr Skabdmyastsrg in hexane

and then ﬁrmlag L ¢/ 00h&8CE 1.8 hENtRANKRR RACH ROL B OME w;uaty of the
Sul t [ e prog ranntng enV|ronnent such as Smal

wear scat Wiiiing YretoXtAdVIK 08 B§)SurfEgerofiles (ARIE Phise HiorAl éﬁ@@CUMlWS

an enbodi nent of the present invention, a flow chart
for generating the run-tine.executable objects to
configure a cluster tool using an object-oriented
approach. In step 702, one or nore internal data
structure(s) are created to represent internally the
sel ected/ aut hori zed options fromthe systemw de
configuration file and the set of conponent-specific
configuration files (704). In step 706, one or nore
|nternaI data structure(s) are created to represent

o ' . S
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for all possible resources/conponents/objects would be
processed agai nst the set of data structures

wOo eee3@sm | Ng t he sel ected/ aut hori zed opti ons. PE&/ER208d/005721
represents the renoval of option information
pertaining to resources/conponents/objects that are
not sel ected/ authorized fromthe resultant set of data
structures. In step 712, the run-tinme executable

made bet®RERHESoRIR dfigdtan Iréiﬁ&ﬁédfb& QihdsoR (LBFBAIR kd16hsedP e from that
definitions. [Para_ 74] Appendix C (which includes

displacedyppbgasgn pbzvmérbd fesi)lqulma srerditlessurfage mrodidn brsad an tictflat
regions 11%?1168%%%&3&%5’( B hd Wear SEQ{%@%D.I%% I(I?cr!)XﬁM Iggofgf(%r)g Iﬂé%lellng routine,

syst em'w configuration sysconfi g.
and then p@iraeisigthe Mgfumeef Ime@ﬂ prawdingabnvd thaphne ohthdeteadegabrasive)

from the PR BL GrordireEa T Plen o8 oSt et TR

volumes &ﬁmtthevﬁﬂ helaetatshdBgDefv the@lane st the eifatetihd the HFRR net wear
controllin g the _cluster_tool, the expiration date

scar VOluigg WEGHTFRTHAtE PR gt Voo e e inerme gIFRIn et Wear

Volume, %és?’é@tt%l?olﬁ cﬁti@gmcteo’ﬁ@' TRl bcﬁﬁ‘m\é‘@f@@isfb&m&fs&remeﬂ\%ﬁﬁls techmque is
a ave been di scussed earlier. Section 10

estimatecsfoshs 41 Aaierane’s Alhabricdnés g sesisd in durlicpleant ghavesdts wreraged
Pﬁ?@%ﬂg gfe?%ﬁ%ﬂ% Igérlélfsn(& Iﬂ%ﬁjrgsremfé?e%ﬁto ekﬁ’%{t ? sl)vear volume

below thsgletd witls 1,080 glappilail‘lomhof [ddsehanadOifioa lnheronﬁ?agrese preferably less

ociate h .t hese sections rtain_to . th g
than or ot ALt 0D e <R emE RGBTy fera g8 1PB 0P RGPty and
even morRfp@FE Sl ks ﬂﬁﬁml@fE)OO RiebRAI e adMRI B Fini VR M@E@nts of the
PM4l mage), and an_inage for the transfer nodu

present ipveRtig gyt 2 TTHAR ANt Ay eaEé{@tur@er letﬂtb@blq%(@é@wr%f werderably less
than 50.068 5 QYSs? t ess, whet her
- ’tﬁelﬁérdagggmgggggggtQSQS%ERQE%QbEﬁgggpeX|sts t he
file name where the cluster tool control software can
e f Af applicable, the comunication port, the
(I%erlu%g%@? *t he i mge, the definition file (.cfg) of the

Kineagee Visttfslty i @edsut@ndh@BEthe MIS%&@fOtﬂ(fV{’ 3fa {IWdi ler gravity.
aut omati cal Ly reconfigure upon power-up), the script

Many lubyricand pgserqils, diighagrIibriraplsanadasige: themeangt P%ﬂﬂ’r% ﬁpfffﬁtéfgl of
equipmerkt @;I)éiiﬁy 8 RRAE A prbbidde Vitsélﬁltg bAk ?Mldsﬁeli‘r@’\;se& V"ﬁnfelilna_?% viscosity is

i ncl udes positioning, color, icon [ Para
determin®iyy A4S EMUS éf’rﬁ)ﬁl p Thposelds are t@ortﬂda@@eaw@ims &¢Sd. Whe blentlmi

ted for further dis
finished lkpﬁ&%% o tl%op(r ent 1It]1§c|3nf]fc Yok Mm%tg: xét%coaty Oglhe%WEﬁl)a gﬁto%/\g cSt
and about HEcStanpiiEnt - I evel conf | gur ation file
er of an

conf| ns. t xt the transfer. cha
183% igpne rﬂcafs,éetlﬁﬁﬁlu@slzmé%w 1 &fiRelod tmpegature
change 0{1 He ﬁﬁk@nattlﬁ eS8 t?r of 'ﬁ?é’@? MLighiQ§ Lﬂéﬁg@%séﬁﬁy I\?\Pthatgqu)ﬁ%t%re

whi ch matches that shown 'in neta-data Section 1002
becomingspevigfions when kaateds thsihigher the Vo en pikithe Fowaitits heslendyap change

viscosity %&Hfgtvt@nb%}atgpﬁt ]%Ransliogr%%#ttg e]h%ggefl\%g]}lte?% e%?atweg) ctol';%pcant viscosity

is required abeidehsewyingteathendttes.i hgey bdlitemgeedods dpgrivedix ASTM D

f 3 whi ch { t hat
22710-93. it el it R bR St rrm By f piesity
index of gr83ter tRarf\PATE RdrXprloferdilp eﬁtfet tHaRllggm shown the

sel ect ed/ alt hori zed options, and the right colum
shows all the avail abl e options (sonme of which may not
be aut hori zed/sel ected for the specific target cluster
tool). For exanple, the avail able choices for port
PDA is #BrooksV4, #BrooksV3, #BrooksV2, #ErgoPDO,

#Er goPDOVI , #Ergo200 as shown on the right hand
colum. The left hand colum shows that the

avai |l abl e/ sel ected option is #BrooksV4. O her sel ected
options are self-explanatory. [Para 79] Note that in
the i mage associated with the transfer nodule in
Appendlx C |nd|cates that t he optlon def|n|t|on f|Ie

Y I




10

15

20

25

30

(whi ch includes three pages, El, E2, and E3). The
option definition file contains configuration
wo pdoe0pmvd on for all options possible for the perans{oe6005721
nodul e. For ease of mai ntenance and updates, the
configuration information details may be further
encapsul ated in other nodul ari zed option definition
files. For exanple, since the platformfor the exanple
P&lrpdiiflis 4 MedsutenehbDOnth élﬂaﬂ?@fattﬁre GS@BicHakangR o irichhiMase oil
1002 of Appendix C and 02 of @p pendi x D) Ea ge E3 of
will begimpfloya nnder carglly spaizolied sonditiems: | @ﬁ&pm@t}ﬁw*@% edermgped as
t [ I
described R LR o THRES Bih RarE e iy Ml Syl
lubricant ﬁawtmlsﬁhave specifictroda forgowr pdinta Mbmti@blmmhbase ails hate lmg pour

points, thﬂz] glts% Qrfﬂgﬁeié'e[gﬁﬁ%et (%Eertg%fi Ilovigt)elmpggaﬁxgg I‘pfo&gﬁles SHCh asCIfog/ c18id

point, lovd ed1d Milfet plagding poikilyehdRaetiMpesbzPontkiaf gisCApe Abud falint is a
is also included, which woul d be enpl oyed and/ or

measurerpe}h SpIRpiSpreniary i dhapony paininand i %@@eﬁseééﬁ & dqrRpritgregg which a

sample o#@@ HRRak il APEGIHEIo Qfeveﬂ;}pz?ﬁ‘&'e)ﬁm@l calthifl sﬁp@&ﬁed conditions.
onparison purposes, an option definition

Cloud Po(lﬁ mao’fbg)de‘(eﬁpmédtby,@t-ﬁxaﬁmﬂe AIMBFI3Mdul e is al so
Nlogc(i4 xg)(iiag(illt)@i% d‘%ﬁneedx dn%%srsvgglcc))?]lg ux[%?éss %[q S}% "% 3 101{ {ﬁ’ 185t when
the oil is henéd gasetd :md Zﬂ)eﬁmngS(?_ 66 rkPh,h}E ’pmbme Bdoﬂ%ﬂbﬁﬂheﬂé irt dvest

crucible @%r“gﬁ: @géhﬂq%%ﬁo | o et g? HP e, %VQ(‘BH%W%%TM

D5800. &@hrk BoHvahieRiméthdEros m@@taﬁﬁgma@k vaRlityid one which correlates
onent -l evel configuration file conflg%%tlons t xt

well Wlthfz%é?MH%S §9P orsesipgytieano gragimetypnalyagptesty A) by A M D6375.
TG Noh B A 5 Ry VD SR BELLAN ot
volatilityjofi foginatbil, as nfeasured by 'EGQSN trck anab slrpmllaembﬁmdé:dms eandowfd to

ence, the.term"resources" w.ll be e d e
correlate DR G mtoR it BT S PR Dt e REIER S volatility
are 1mp01@zﬁﬂ a8RSts b€kl refc@tﬂtehigfhé otlRpécicafioRs seBnk) @t ELan1#) A(UEA A-

cluster toal singl e hardware conponen

F
3 and B- W%&Wﬂé.%@?&ﬁ -3 é‘&ﬁgﬁét@ta@cﬁh teferablyphe blsafsdy léttfd
lubricant&E8€HRe Efes&ft] %ﬁ/%nt?&m&vg YiNgRLE v@l%lﬁg%? Pe%ssthﬁt? RH GREIM t 8.2

resource. [Para 82] One of the enges in creatlng
Calducrtalwemgamubmfapwcratvussnm@r(aﬁlst‘é@b Lsraetet’tetsect sneasutelike
need t uratl data for al
viscometiE 8ok icE bBGGAN kil B0 D10 spslnf et BRSPS s vis
may also\l\ﬁlréténr@d totab ¢ove &mpetatﬂe ctaRib@rvisegsityd Thp&e eRthodfto determine
i ng_the database using the selected options
CCs VISflﬁ r‘\éﬁf M & ¢73-0Pn# asyseameipide bewre étﬁnértgf? Hqsultsargreported
in centlp&lékE cP e@C@Vl@Qﬂ@Q%%ﬁﬁd/ & cofr@fd Wil Bl ©RpEilahi8e engine cranking.
ficient (the filtering process Is pa P t he
Spemﬁcapwm@s maginmusp €635 WG arhdefingd for aytoreotive gngibe eﬂfoby SAEJ300,
foond sel ected/ aut hori zed options). This challenge
ramwdnﬁg&cbgglnnre difficult by the fact that
Hegif Taampegdtina I’Hig)a Skear egouiscaity CHEH@Emhdurdshd‘lmd‘Brﬁ:msmde to flow
updat es t osof rdwar e co nents. .resu
under coRgBR i B1eb A B ORGP G a Sa TSRS L (EHED borahRh cneines,
typically Q| 16 ' t 507TS MBS i edbdiReRldatm ofl H3F @ &Blnel dperates at high
accordance wi th an enbodi nent of the invention, the
temperatyis a6 tircgversibriant thes kinsnutie laashelagts vascesigeyatdiogad HAHS
a hierarchical format to substantially mrror the
organi zati on of a genericilgluster tool that has al
possi bl e options authorized/ sel ected. As an exanpl e,
the applicable resource definitions for all sensors of
a given match system are deened owned by (in the
owner ship sense) that match system At the sane |evel
in the hierarchy, the applicable resource definitions
for all actuators of a match system are deened owned
by that natch system At the next hlgher up IeveI aI

. s . o - —
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by RF systens. At the next higher-up level, all RF
systens are deenmed owned by processing nodules. At the

wa 208/0pa30£l in the hierarchy, all chuck systenBCHIS2006/005721
deened owned by processing nodul es. At the next
hi gher-up I evel, all processing nodul es are deened
owned by the cluster tool. At the sane level in the
hi erarchy, the transfer nodule is al so deened owned by

directly cbR€lafeks ¥S R oiltMMN thickRas g Dekaribiet SAENB00 FRERO PEoritdifs the current
resources may be Broperlé associated wth, or owned

specificaigns for Hifbfﬁériealsw@ v ASIHEPASSBUASTARD (1641, 96 ARTVH D! HBdd
Mihit IQotfa.lgrr V@Werk{ \2 113121% & tﬂeqﬂ&b %&ﬁ Qyﬁlﬁﬁpabﬁﬂ'& and is a low
exanpl €, a RF syste be owne y a
shear ratd mehasotemeat. yMBé/Up Ineedsrpﬁcbbseé§Th’gDrﬁﬁdﬂr,l aad nimytalgpeye mfsrreéo as

roperly owne r assqciat.ed with, a m crowaye
tow ternpREARE Pl RENTE oY Kyt SERIEAIEE i e FrellpTisJeftiGore. A
sample isrR6iedataias hatoalpdeified tirkas Hinbdy vaﬁaomedeﬂnﬁﬁg atowngboling,
I'i nkages i n the database betmeen a hlager |l e
and soaking £¥¢lps MBYomEasHEss g ARt Vield #igss, Whikhe [ gérat?rrﬂéan a threshold

value, indlbRES] ﬁché(ntlaﬁ El%ﬁldﬁ‘é]puﬁipgng ﬁll%(b\f@olefh N ABGGOL ERREEyIvdshly,
an enbodi nent, a gi cal dlagranro the hierarchica

currently gefjaed 2510, chbytSzPe‘E H30%hame 200F, themil may besubpdct toopumpability
failure by %Jn%aiag&%l %‘g& 2&%‘{% 'ri‘ight%ﬁg?éha%%'i ! Rﬂ S%Esgﬂﬁ %ﬁdfo? Q%Sple is
required E)Fl‘b@d b neimuh yiscedigrod 60;00@ cP b’e—3f)i’(]3 G/lih&lb’leﬁﬂ(ﬂ] aﬂrese ofhi@ infeshod

the confiquration definition of th pwnee" in the
also meail@?&anoﬁwr BE oSy vkt @ssarrareé obt ¢ ﬁ‘?% ‘i nkage is seen

T84T RIHT § BR 1N BEBShiEE&ShYRAL &R BR AR ﬁh@ formed by
definition file name for the transfer chanbe
automotivegngiegrilsarigizing ghestbermorpxidationtcagine ofl Srmréatsylstre TRPSE) under
moderate et gh gésfﬁ%etééft?%c%h(%ﬁo&y S48 Qéslct)%e{elfgb 1%26@%%9(? g)d% Sdik %W]gg
temperatyreelepoditfotnnag tindermis @t mgmdonlvatt the telngetabum é«aihdne serigen-ring

vetarea ). RO Bt g R R e B ey n

the field for AESYNIPS 6383, vith Rt Hadwheant hedifiglt edt cob@BtiodsOIThe primary
selection, the configuration details ﬁertalnlng to the

hardwareri{{erspees are Henelée depapiier Tof casing instepdok sieel.alloiesier vigwins of
the 0x1da'f1t3§{d@ﬁtﬁﬁ tpgécegg] 8) WEVSRRAA Qﬁpofsit&rero&?% pQﬁmP fy. gl n%(lel' Advh e the

e owner as another option‘for possib
heated r0§e¢reb1)| colectiph efi velntiliyst nmeriad g@t@%&iemehcadﬂpommwwsingr@ring
the test. fl“ﬁg)% ars alagt g'%a&%ﬁt;]nq s{)rpc? aagnf) ﬁ%? r{)ggsgt\eéﬁrg %l‘]rcegl%%e%t rﬁngme
oil service h&te@@@foﬂéu’c@h@hx@mﬁﬂ({ﬁ)englhRﬁ MQPIES?J/IU%(I GIFs3 diﬁi?erthﬁrgwe

be efficiently maintained jn vie

. e dat abase of
lmproveiﬁgh &%%@éﬁﬁ Qsit cgmirplin thigiest arrtarﬁeﬁf@ri tRopravide ﬁé‘fended oil drain

capabilit}} |16 AbREHVE Head ﬁrﬁﬁr@b@@&h’t@ﬂ ring BREHIRebS 16fetd Glg®IdifE, And improved
process the sél ected/authorized options (as i ndi cat ed

turbochajggr péréormpneee M (irklwhexgerf is g calidusindrivien pumy dlod pempresses atiake air
and forces I?Flpf;ootﬁp {9 nnelgusuf) k?anga%g$%cs ?gllll{ ﬁﬁllalg 2?1{%%1%eé10 (;)];res(s)%r'es The increased
air pressrdeﬁlldmvi more fluel te be blumed anderedd 1ﬂﬁfbtr¢asécfﬂ@argnpowesbﬂmgproduced.
ol | ows rsal algorithm wth the algorithm

Table IT W@?@%ﬁ‘@%&ﬁﬁﬁ Wﬁpl}?roc‘jﬂﬁr | evel to the |owest |evel

in the hierarchy until all configuration definitions

are resolved. [Para 88] For exanple, if a cluster too

has only one netal etch process nodul e and no ot her

nodul es, the configuration definitions of that netal

etch process nodule is drilkl-ed down starting fromthe

systemw de configuration file sysconfig.tx and the

conponent -1 evel configuration file configoptions.txt

for that netal etch process nodule until al

configuration definitions are resolved (i.e., all file

nane references in the drill-down path is resolved).

Once they are resolved, the algorithm proceeds to

resolve conflguratlon defrnrtrons for the transfer

o, g - o e N
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conponent -1 evel configuration file configoptions.txt
for the transfer nodule. [Para 89] Note that this

wo e@evasaver sal al gorithmw Il avoid drilling BPOWISING005721
details of the non-existent polysilicon etch process
nodul e. Furthernore, the tree-traversal algorithmwll
stop when all file references have been resol ved.

While drilling down a given path, configuration
detai | s associ atggie: tiIEO¥EMENEsoRkolt Ne tree that are
associ ated wit or not authorized

are bypassed. ||Teithing nannej24h&msco¢f|gurat|on

details can be |ghfalnet ] priocessi ng t he

hi er ar chi cal ddteba fition files

agai nst the sel|gétpd A gns indicated in

the system wi dalanlfat@(wraple)#@zf glnanssksconf ig.tx and

t he conponent-wEG%, ot es

confi gopti ons. tjx f qn details are

t hen enpl oyed ﬂ@a@béhte runJth@%éx ut abl e obj ects

for configuring the target cluster tool. [Para 90]
ile this invention has been described in terns of

The blencgeé\f@séxp @}b@]@a@twgdmg tedheprgyept W@@mgr@fﬁgﬁbly have a TEOST-

MHT totd? Q& h@&élgxﬁ%f 1206haf OHEYA BbSut 48hgh fall within the
sco his I nventio I'tshould &l so be noted that
there are nany alternat|ve ways of inplenenting the
t hods_.and apparatuses of the present invention. It
Eﬁgﬁklgglg%g¥%ﬁo%% i ntended that the foll ow ng appended
Tied Hlscrl‘ﬁl-b“eopsaﬁ é¢rpree libalicas bhdecdild dbmgrisihl >suwbight % molecules with
r mut tlons and equi val ent

ter
monocycl_%?f“ﬁf g CEI?@@%%% ps - ScBige moteclse ¥ @@g@mtw functionality
are made 'bg\émc'hgln r%?@&ﬂ%e%sﬁr%%%@@%& r51s§§g@é§§%ﬁh@\$a&& fractions of
YSCONFI G endi x C3POLYALPHAOLEFI N &
ﬂwfﬁﬂ%¢ﬂ¥§¥%@%ﬂ@@ﬂk&ﬂﬂDERlVED LUBRI CANT BASE O L LUBRI CANT

PSR P, LU L0 s L AR B e o
a Fischerd répssh batalyiiradscieadere icveditidns b Typmally, basieaneiahd aptu:bnaﬂy heavier

| east. one | yal ha | efin lubricant base oil and
hydrocartsps L Gl e R AP el & SR BRI Rs ARy t
provide sythédiCaRt Sehedl rs?ntﬁéﬁi@ézﬂs Sbitginy hi @ gerfdidl cad@monoxide, and

additives to achi eve acceptabl e wear performance than
may inclydg gpinetemaais o cathep dixslssat otwpioy.eghe pissanea af sublis aitrogen,

s g 5, 80 SRR IR SR R o

reason anklidgpendarg @r tha qudity of mrmyrigae uaisl ﬂreifcrrohalstb réradvel sulfng zmdmt]ser

. ar Accordi n br ant ufact
contaminfi€ o 5 ToHE T AT SREG P EEFIE TFaeh SRRBRL Biegh o
removmgaﬁésfe%ﬂfaﬁﬁ@nwa@@%n kS thahe¥e @d gl ih fRset. fHon bﬁh@@e Zn0
ubricants |ubricant manufacturers are seeking hi gher
guardbeda arémr%fyn pdfr rermening Bl BRrurties nieansdek MmOl BhergRrigminants
a [Welol
are well 1%%@/51@{? Hlﬁ{s!)a/ ’§f elg 3{3 tlﬂ?ﬁrct: o%tglrsg n% ifel éﬁ?ipzf) rlclI @ﬁ{u @fth@qgﬁ%lh ﬁﬁor to
the Flschgel“mp@hoﬁaqtd!rés eethivglvadpon khd;qdelpmdn,’mcc@dMMQ synglas halammh and
eti.c ri cant.s nt het bricants
any adaiyRf{fipt B R  Gpett BT TR b ahtormilShe b R gampte,
by contacting thrQdyy gdsphidiod efildnsalkahat ysldiael o fagsedtis @o&&’sﬂﬁrﬁ%ﬁﬂb@nate} ina
|.ubricant base oils produced by a chem cal
packed ey ner i zat i on process. However, these |ubricant base
oils are expensive to produce n1the search for high
performance |ubricants, attention has recently been
focused on Fischer-Tropscigderived | ubricants.
Al t hough Fi scher-Tropsch derived |ubricant base oils
are desirable for their biodegradability and | ow
anmounts of undesirable inpurities such as sulfur, the
Fi scher-Tropsch derived | ubricants generally do not
exhi bit desirable wear performance, lubricity, and
deposit performance. Although it is well known in the
art to inprove these performance characteristics

At 12 i/ Ig;n

a) Y "‘lllr
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t hrough the use of additives, these additives are
general ly expensive and thus, can significantly

w0 namcpases t he cost of the |ubricant base oil. P@T/US2006/005721
addi ti on, engi ne manufacturers worl dw de are
consi dering | ow sul fur and phosphorus limts on engine
oils and additives because it is believed that these
limts will provide the safe nmargins for operation of

Ahé PfsEl’fe@qtré‘&Gﬁ phRESNSRactiANh b%ﬁl?ﬁrsm%@éj b&rhﬂﬁ§n§£ hf%ture of Hy

contain significant anounts of sul fur and
and CO vpﬁbebﬁ@wu@ropshleeaézﬂlmtelndfprtsuﬁ@l@@mpp@mre apdpLgpHERLISActive
g
condiionk 351 s BRSELL b B 0 PREU TRGEEsgpion s it
conducteéxt[:temgeramrﬁdd iabowt 890-700°Fil 4 13 7 B AN pecferabiyuabbst 400-550°F (204-

228°0) TR (- EREa (073 B B A RBEd 1Tt 7 Loee

and catal}'f’d"ﬁ epdcb e&i8citiay 6f 4beeint (TeInidRY R/ RPFTefetdly #dueBP0-8,080 cc/g/hr.
produci ng synthetic lubricants wth high perfornance

Example%:?ifac‘foa@@eﬁ for pefornpyaBischst-Teopspivee raactpnspag wellgnown to those
Ofshumqhgglg 164; U.S. Pat. No. 6,080,301; U S. Pat. No.
,949; WD 00/14188; WD 02/ 064710 A2; WD 02/ 06471 1
T]M promttwf]tbﬂ%@]&rmrppsah syiiEs o DH@EOBBEY Binga fremdTr to€hed with

oy BOEYIEN SR 20k IR bR Bt e
such as ﬂ&aebbdrxesce@ﬁ ¢hnthifing dnb@r ﬂfoﬁépcﬁtaﬂys@ Bedsf slhlygzl F€aetoas; Kiethidbed
st ocks .and %Iyglgﬁaolefns ﬁ I nfluence of Chem ca
reactors, &f 4 ¢RIRRIRALIOR T dHEer yedeactos;. o%Jé {FASHOR REPCRIIES HIE) TRagHrS are
well knodae &@pab%emeﬁte&lyrdfhe @ﬂ‘tegtﬁed Base Stocks and _
aolefms,” by V. J. Gatto et al., J . Synthetic
Tlmimirjc Etsplm ~Tropseh prygessi whigh s prafgyred @1 the pragtiexofghenveniion,
utilizes s%{eh?xﬁ l&)eral(.) anH%%s%%a%@é? ghapa%?‘e%s@és%hhg Q&Eﬂ} %? lc—:xoctﬂém)?us éﬁgﬁh%gis

roperties, oxldation
reaction zdtis abie td:ep’rbdlaxédelhtw@y high poiselar iMelgihh Iparaﬂﬁmd iaycﬁméatrbm’s when

) ' rocracked base stocks and po haol efi ns_we
using & oSRGELRE TibSeL Do o BB S B AT HE B¢ Db dicgen and
carbon mSNEX Tk bGbBIED i 820 hSd phitR B0l &1REIRGY Fhi@EbnlRises a particulate
synthetic lubricants conprising Fischer-Tropsch
Fischer-Tgegsely e htigrorahon sydlssis spiplyst disperses Andpusppiragh in a slurry liquid
r

compnsn%% ggcictq?dgjg %rédﬁ%ht)bglttﬂe% qﬁ?{l?ﬁg&%oﬁ evlzlgzi d?ﬂtgllglﬂﬁ L}?ﬁlglr the reactlon
conditionandhemsleahtiadfiibt hydwgemtodohiachom hérioxide gy perdly lrmn <flem

U RY .OF. THE | NVENTI . has b disc red t hat
sbout 0.5, TR RO 41/0Hb e TP R Wt U et ot BORg 1t ApLigqs and
preferabli/ ﬁbfri #Hait &7 ef aidue2 BI espificulAygtfead Fﬁ&[&mrspéaﬂ process is
scher - Tropsch | ubri cant base oils and

taught in EBP@Q%OB oeonplctelyinqooratediieip by referears & all myrnRessr
J3} SN SN tE‘ls%ﬁel\A’fﬁ) sc‘hec%é%gg c@ﬁ@ﬁ‘ﬂlt 09{) VafitmVieieh metal on a metal

‘ addi ti’'ves. ne e i ment present i nvention
oxide sunpettatT és catdyats prayeéssofigm mubiengetal p:bmntbe(d) fndpori crystetiline

n“ﬂ“MMﬁmSC er ﬁﬁi%g%ﬁgﬁefﬂﬁé%&ﬁﬂﬁﬁg%%ﬂg%ﬁggsOBKPTconpr| N

and Re, wittcobelit §bitig podtert«ic U pefentet] Wlmoﬁypdcﬁ mafab‘sfsf_ edmises effective
tjionality and | ess than 0.05 MEI%E' % nol e ules

i
amounts aﬁu qohals prrhens @ TR Of Rerih Phye, Wi di 41 Al Hi Mgeaaé Agp suitable

inorganidX@hydt ﬁaﬁﬁhlef)fe@er!iM;’ oh& Fhich REBEHAk ond¥bt Bof KiAGHRIh&al oxides.
viscosity aft C greater than about 30 cSt and |ess

In general, fegamomt g&obal; mjesbmtem thersgtalylyeis Aetweemgbougd@nd about 50 weight
Fi scher-Tropsch derived | ubricant base oil and the at
| east one pol yal phaol efi n1jubri cant base oil.In
anot her enbodi nent, the present invention relates to a
process for making a bl ended finished |ubricant. The
process conprises performng a Fischer-Tropsch
synthesis to provide a product stream and isolating
fromthe product streama substantially paraffinic wax
feed. The substantially paraffinic wax feed is
hydr0|soner|zed u3|ng a shape selectlve |nterned|ate

.
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about 6000F to 7500F and an isonerized oil is

i solated. The isonerized oil is hydrofinished to
w@e@siogksoe Fi scher - Tropsch derived | ubri cant bBGEUSI006/005721

conprising > 6 weight % nol ecules with

nonocycl oparaffnic functionality and | ess than 0.05

wei ght % nol ecules with aromatic functionality. At

| east one pol yal phaol efin |ubricant base oil having a

percent ot t}ﬁ&&&l dagalet 56@5dsitiona ThE QAT s@IeRbI8S cdhAn badle Ukid3 Grdbsdiers
| ess than 150 cSt is provided and the at | east one

and
such as TiaOg,dlife®3, MEQyaid i iPraraefers i a0z tiwble metalsi(Bt, Bil.dhy & Os,
0, ot 20! 50 ln REcOBYBLREGRU Dl 1NN oh0EE
Suitable sygiot imaterials lmimq alenimaplilénagdmdgridsiaiast éthniaxprhicants thhieof.

yet d ment rese r el at
pretered St el PRI bbb RS BB i i
preparatldm,l:hé ﬂ(ﬁ«ﬁmﬁ aﬁ&ﬂlhktﬁitef@nfw BSPat SN6. 6!, 5680h6S £OBIOH isSinteRdsEiddee

mthe fjrst te. The process conpri ses

ﬂlustratwﬁ&ﬁb?%ltnmt}nﬁgela&lvettﬁ@aﬁalyrsg%e shPk at | east one

CEﬂta‘iﬁ Bﬁalyag %%BWQ% bro@slel cHSlB Iofth ppcﬁﬁslh%é tHaPAR ISR low

> 6 wei ght %l ecul es with nmonocycl oparaffinic
to modemt&rﬁ@ﬂ ithaygration paasecls éeduderpanlabvel hwl_il Ixymor%mcbfelem maglecular
() welbl Do BEPR. SuLMIF1 O0RGt o DS LGN TPEED s
Certain othiet eatleym)m khowntd previde raativelyt igh tieen fiosicin ﬁfob'aﬂﬁlhﬁsa; bnd the
br| ant. hase oil .is bhlend

reacton iesano il oo R oG o Ao gy i olefins and.a
relatlvelyKh bdréio bﬁlﬁ%ﬁ irdoYecatar %@%@QG}? aés. [NaR caPRNE 2R0vOBthown

ess than 150 cSt and an effective anount of at

to those qf é%}éltm Brertandicappereadidvphipiped end/qripeepsisdond sit e.
l B
RO Ot Ro o HASHAT R prd s bOMERY bbbty Biftatrins, The
products o Faschpe Bropsaireactidul ginemlly indrdecdivht trastiomoprbducared 4 vexy

reacton {8t TS HE e T RGP AL e MR 0 FERER SRR shed

hydrocarﬁcmb boitiag belowhbbitsteer (d.) thit gi¥es thiBehbRiddReTstilRte fuels), largely
utOﬁDblgﬁ di esel engi nes, axles, transm ssions, and
in the Cs-{prfgRgs 4P daprprsmsAmmes wrpabetédo T Vearmeactiongrodvetg <.
the wax fia'f!ﬁmﬁ E’ﬁﬁlhcfeb ﬁg& 9&?§orfs‘yoﬂfﬂ§%'b5vé HoRNEREE g@? {/é\cﬂhinoéis 81 through
defi ned e concerned governi ng organftzation
heavy pamgffish éarrgelhsf opthe K2eanigeedith denreastgtanivagts dowin tb €@ b as e

Both the ﬁ’%ﬂt r&%ﬁ& @ﬁd@%ﬁ géévahi B ?{I:%tnf LS 8%8{1:%}? ﬁga?{fgg{cg & Waxy

product gmeeai]@rﬂompmmerglealer thai0 weighiett noasltpaifiens, and often greater than
nt base oil _conpri sing.

50 Welgh%%%{;@ﬁ{%r{a gt R CROPBI BRI Cbroducts With a
significant idftﬁbft{éﬂ%lf blc¥h@fshd §88nst IR %eé"’ﬁ{eghgtm PonBRLEGHAESR may

aronmati c functlonallty and | east one

comprise ghyielt oV eiehtyel %ﬁrqvelahxgh@ragleo}mls aﬂdax]@fmg &t ik ithreemartyireaction

t and |less th 50
produc (36054 YA URL 080 A0 R0 O G750 0
F Ischer-TpupssTedﬁmvmh Wwibnicart hasearipused & the blepdst lubfiéants and blended finished
lubricant fg her T{%QS h derived | ubricant base oil conprising
AN L SR Pt ! /mﬁ@PECules wi t h monocycl oparaf fmic

THeLF18dhOTRIpbdlydeaiRed 1uBfisar Bale s @omPGIFNE 6% dIBkt®F Wk ules with
with aromatic functionality; at |east One

monocyclgpargHimimiaetionplity|ang lqse than Owésv@lght % rrepldcnlgs avithi atermetic ¢
viscosity at 100C greater than about 30 cSt and | ess
than 150 cSt, and an effe@di ve anmount of at | east one
antiwear additive. The bl ended finished |ubricants of
the present invention exhibit exceptional friction and
wear properties. Preferably, the bl ended | ubricant
base oil conprises > 70 wei ght percent Fischer-Tropsch
derived lubricant base oil. In general, the effective
anount of anti-wear additive needed in a finished
Iubrlcant conpr|3|ng a Flscher Tropsch derlved
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base oil. According to the present invention, it has

been surprisingly discovered that significantly |ess
wa@aricHwseds additive is required for a fini shedPCT/US2006/005721

| ubricant conprising a Fischer- Tropsch derived

| ubri cant base oil conprising > 6 wei ght % nol ecul es

W t h nonocycl oparaffm c functionality and | ess than

0. 05 weight % nolecules with aromatic functionality

functlonabbeaﬁré Sebpiketl Hroth A6 val BBane bf thelRideheCBidbsddagBer@dd by a process
having a ki nematic VISCOSItﬁ at 1000C greater than

includingdyydrpisomeprizagions dgefprably, thedpsc %T@mchtd«?aﬁed lybgcat hpsgiody are
made byagmcbsfsaa@*de&%mn 8% 16/7344%"9 Efeemganﬂ&rzlavms and U.S.S.N.

| Ubricant base oil 1 n the absence of a polyal phaol efin
10/744,8704 filddclerembersas, 8003, hﬁeman@hrp@wd bymefetenchinghdeehtirety. The

Flscher-"[fr%pcfcﬁ rde vedlfl%ric%r?tfq)tage ?01 We 1 tgla gl%%lfl?/cf lﬂ?)/%ec%tﬁ a&g gﬂanﬁi?] ufsir,nshed

lubricantd dfethé s thviettiin manbesmodufhdigred besdrtdifferepifidm theasitd ab@hich
qual ity engi ne 0|Is and ot her

ﬂwconm??%ﬁ%ﬂ?Hga@ﬂkgéaﬁw§“ﬁ@%FFﬁﬁe el fendedst r i ngent nodern

engi ne oil specifications. An effective anmount of at
| east one anti-wear additive neans the anpunt of
Hydroisometiratignar additive that reduces the wear vol une bel ow

S PR AT Ol A3 MU0 B g

oil by thetshlecipveamidition of bmnalhsgmtcethafmdlﬁmlaadﬁhctthme Hyﬂrceﬁcemaizhtyon

. e,effective anDu t .of st..one. anti-we
ety wi o iR ERS LS 6 e ghERe TRBS Midp By sgrparathins
while at tBélginkd e RRGKRGR B cbﬂfyréialdg@bﬂamqﬁg dedfdiably, HBe QnanRas for

| ubricant base oil to provide a finished |ubricant
hydroisomprizatign in-fhg Fresprs inyspiEgn %é@lﬁf@@éﬁlﬂc‘rhghmt@e GO RIRIon Q8 He

b | f

compoun DTy Bt 900, LBRUBIAR AR BB} bR s o
°F is mai@aihedd&wei ahnus BO wWACadH0ngt%, @r etfhab];yfoesm@n 115 rwt@naridot, wi%.

ref.erab mount .of. at
ARRELE BT iv R By 80RO Pyt oniaf e shove
selective ht@Aatd poné sheolevlilid @t Hylhss@hdrRatidvetamdiitei0fin the
ant i - wear addltlve in the blended finished | ubricants
present inyentiqpconEise A hapR el pttive Antpanqdiads pare sie rpdecuter sigys s
optlonallyaﬁ@éz{@l%rh@efllyaa@ﬁ{re &f@t@f hyid gc%ehéﬁ’cﬁl JoBh&Rdn a'?eﬁaétdi? ok Rbpport.
onprising a Fischer- Tropsch d rived | ubricant base
The phra&ﬂ ‘lintggmediaitporp siaé,d ps extd herepoweatisen eﬁbcttwlp@m apggntei in the range
alphaol ef i n. | ubrig '
of from Qo A AR e PR B P bRl B G e
shape seleatitre hlﬁSlﬁneﬁl’Wpo]:é ﬁz@ﬁbleﬁﬁlaﬂﬁ@ve@uséﬂlﬁ tief rfr&ﬂtole\bé tl&rmmht

mventlonl al%g?r{‘elgg]tysla]éfla : ;I I I 3 1in8 c$ lgtre s’qgvgg {F glla]tsé? d molecular sieves

of the invhii&f4rb ¥R O 1b-rRk v@ﬁét}yv‘@%re @Quédnt 11V& 12easig lﬁglebﬂalasleves
| ubri cant coqEr|S|n | phaol ef i n | ubri cant base

have 10 (g1 11 eral?) ifrabie albemdlcatvqi glousi(Typiasns) deived br oxvgams. abdbe 1-D
ot e A 557 ARk 0 Sl AGRE o S0 B

interconntéte Nute hewbveriuarit DA0-ridganyletilmi ﬁd‘vesiwhid:h mhaeathe broader
ifications include limts we es of

definitiorS i 11 SR B Pord St el I e Rt e (e epBE pora; having §-

membereAECanE%Eaﬁy QRO BE eAdMpERGH %hmta 4684061 188 mafecans 515&6 of the
2002 Eurgpean Q| ?uences for Gasoaline

present ipygaijor %@éﬂawﬁ?ﬁilom@éma peslije chaanels aEhg) Ad3 andﬂ%ﬂws @atgfgrﬁh by
G ease Categories; Cncinnati-MIlacron P-68 Hydraulic
Fluid Specifications; andigxeneral Mtors C4 Automatic
Transmi ssion Fluid Specifications. The bl ended
| ubricants and the bl ended finished |ubricants
according to the present invention conprise a
pol yal phaol efin | ubricant base oil with a kinematic
viscosity of greater than about 30 cSt at 1000C, and
| ess than 150 cSt at 1000C. The pol yal phaol efin
Iubrlcant base 0|I may be obtalned connerC|aIIy or

o S ~—~ S OA NN\
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Course. Pol yal phaol efin base oils with kinematic
viscosities greater than about 30 cSt and | ess than
waadeost3oat 1000C are conmercial ly avail abl e fPONMUS2006/005721
nunber of manufacturers, including Chevron Phillips,
British Petrol eum and ExxonMobil. The bl ended
| ubri cant base oils and the bl ended finished
| ubricants according to the present invention conprise
R. M. Baﬁeﬁh%‘ebﬁfes ,IBcs € AndiBéchN@6gy, GBitd CRNE. Ibd&ﬁn@hés L.D. Rollman and
rising > 6 wei ght % nolecules with
C. Nacca?hf»ﬂ 4 Segsni W ihieh slassHication isgncorrarated jn is qutirety by
s Wi t hnonocycl oparaffnic
]Bﬁﬂmmﬁﬁﬁﬁy% ona #ﬁgyb d even nore preferably > 10 wei ght %
Prefired shas smemvermwongdidtt@ paneafmimﬂlectﬂambwmmﬁ fary. The
. blended | uybrigcant hase oi f d
hydroisof NG st Ao R R ke B i PR S R
SAPO-41a SABGNErand1SPsEhl ﬂei‘rridw‘eﬁrefdﬂhﬂj WHHSAE’&H b&lhg most preferred

. conprising | ow ercent of nol
SM-3 is apaaignty Wiaivaed ghiae .S%igctl Wt it ufe spe SR Sichinas'a
crystanme@%reawe%ulwg mhﬁytﬁéma{eaéf(mmq Iﬁdl%'la{r@fé%d tDhe e radion of
Ig rati o of MEIg ht percent of nol ecul es contalnln

SM-3 ancimﬁ@@g@er Dpeacteristiosiage dagarahedan al-$1Rat. tl\BDS\Aé%M%@dc%W P

Ao preff L P ESE A B Dol G HORPLE o Yo ) o

hydroisomktitetion accaeolicpandf 4si ZSM—ZQuZSMZﬂ’J ZISM-$ 5 ARMVASE ¥SMeV, SSZ-32,

ot 54 Bl 6759 B ARLERHR IRV L SoPPise, " €
AfgrbReleParaRelat re AR0B0lebhl: sBo.is dMradA4 30 by bdlbaeh

cenber 23, 2003, and U.S.S.N. 10/743,932, filed
crystallogsapliprier dpmieteppoishe ehanaslh splretsd poriatlibesiay (coarwpadiastq n

selected {}ﬁghél 1&{%1{){)%%%1&!; 4 BiBAR! ]ﬁéesﬁ%ﬁle ; %%‘q??ﬁ*?éﬁ ef{f'a%lé%e%ag 6fkhe

channels [ofi tirei oelntidaratyes ate nytht canghef frmsdont 3.9 teattonthh | dogpirans.e

a Fischer-Tro eriived, | upri.cant .ba oil ..
having a SRt sl R Fn i iet ShfotiE abRos! Sidaminimhey ; o
crystallo él‘dfﬂﬁb @8 dlaindeyer Of ndt@&s tHAABD Anfrond Mefegidly he meihuraf
ecul es. with _cycloparaffinic functionalit

crystalloggpplie &iee digaieter &5 tohmerathap g and dhomprmie; W%&a@@ﬁtﬁ%f
diameter TOAS Gk HRnM. 6 ﬂnﬁgﬁ%ﬁp wibQ ??Jf@%ﬁl{y'%@mﬁﬁﬂﬁﬁﬂ %ﬂhlﬂ&%faﬂh% free
wei ght percent of nolecufes w mul ticycl oparaffinic
diameterfigmaithaya diaint6ys andrthé wimabin qgyssaliographlvainecidameter ignoftlpssithan 4.0
Angstron[l) r gfl%e {)]rré/gt% 106%{%#32135 ﬁ? 2(?1% é resloE %I?e?c%%g?egsu%é nécgl‘;élca}lar%%%gs %ﬁ gﬁbhshed
in the “Alﬂﬁﬁsﬁmolﬂt&lﬁ@ﬂﬁeﬁv@ﬂ{ Ty, Fith mevffseﬂcmeionnmns oh OﬂeBaatbdher
ubr i ase conpr.i sing. er.cent . of

Mt s POL AEoR ElebiraPaOr BB oL Y (fergnce.

iR, T]B}EI%H%& ﬁﬁér&ehﬁ&%o&@ﬁﬁb BofRe8lar sI&R, which is useful in the

|scher ropsch derived |ubricant base oils conpr|S|r6%8

present proagssie |dg$wlb@é Ho ewplesindinited rechat Nesap 4B F.048 and 5,282
the conte’énﬁg)%&hgc %F &1¥rr i) 1%0 fbg%?lezgl?o fefegéHce qutrh%\@)é%ﬁéle{yﬁgf lUglﬂ§d §{ates Pat.
No. 5 ,2821,968,_csh81051’e'rnitmbd1®m po?éfwzeﬁntslem:ﬁ-s]'ave pech cnjreinlhwces:lze of no more

I i cant base oil.s used in the bl d brlc ts,an
than abop 5 HEGOR HIGRES K PEGHEE CHERE! By~ 40BY Sbagnd it e
maximu A& JTALHR 7L 108 MIRE c A1kt T H QIffidie RS ity SY B O S g‘iaﬁl@theleof
provi de a product strea i sol ati ng fron1the(product

when posifipresin & teheysrciaitcpayarty ap Pséﬁp%ﬁfé?eﬁﬂi@cﬁ‘f@é’@ 370°C, a pressure of
hydr oi sonmeri zing the substantially paraffn1c wax feed;
i solating an isonerized eib- and optionally
hydr of m shing the isomerized oil. Fromthe process, a
Fi scher-Tropsch derived | ubricant base oil conprising
> 6 weight % nol ecul es with nonocycl oparaffinic
functionality and | ess than 0. 05 wei ght % nol ecul es
wi tharomatic functionality is isolated. The
above-recited preferred enbodi nents of the Fischer-
Tropsch derlved Iubrlcant base oi | also may be

o o, S Y S T B
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about 6000F to 75Q0F. Preferred processes for making

the Fischer-Tropsch derived |ubricant base oils are
walemenddsed in U S.S. N 10/ 744,389, fil ed Decenber/ugBp6/005721

2003, and U.S.S. N. 10/744,870, filed Decenber 23,

2003, herein incorporated by reference in their

entirety. According to the present invention, it is

desired that the blended | ubricant base oils and the

1200 psid) b @pdieder flow @60 mlybiih, aad b $esd DR o $ EnlftirS The batdif @ pEelexhibits
derived, | ubricant base oils containin hi gh. wei ght

1somer1za§1§p selpttityof AB Persent O gifRiek (Iw%qrgﬁgqrm §CHy gy is determined as
bj
follows: 1; dg)r}ﬁ(gxllel@gliﬁ y/t gﬁég&ﬁ@g{?ﬁ I%X&chﬁp%gﬁgétr%ll{rgﬁﬁ&f Cﬂg{i Bldd\i& + weight
% Ci3. inpedsiuiig awben psesleindet eonditidnbleadide th 9690 cetvetsionudfinonanltlsxadecane
(n-C )KH%H$%|S|ng Fi scher-Tropsch derived | ubricant base oils
16 aPnlng very high ratios of weight percent of
If ttihed @wélﬁgrayhtdwfrémﬁﬂﬁgtak optheahdmiels dfungsleaialsievy ateQmknown,

ercent nDIecuIe W t h Itlcycloparaff ni c
the effee g dhS SRS thgmpls pulfy S8R DR epErEOn SR Bl tapgon
techmqué@ﬂaﬁmhy@a@@wamg e&ﬁl@u@ldé ynaiowr}ﬁinmﬁmmU@ Xdnfi®t YSee

| ow wei g roﬁercent of nol ecules with nulticycl oparaff

Breck, Zegfite Mglﬁé‘tﬂ? gv§st 19744 eweeinlboChrpsiriaphedasmasi sle . Catalysis 58,

l«e h cyGl r
14 057U SR B N LRy RO g
by referericc ﬁrewﬁ)rmmg}tdsmphan nﬂeamyemddtsde Idsteahink Ipereedfifec atusiaaf

. ol ecu mul.tic cJo ar c fun tlona it
technique] Bie SR o1t e o RnSuBPR bR pp aie o° G hiaed ity mot
reach at 1t 9594 Uf Bs &Ihlﬁﬂiﬁmpméﬁﬂp@iaﬂl Vﬁﬁ@&@fﬂe' 1BSlediM} s HOXEHRM about
drocracked Base Stocks and

sponse. of
10 mmutq%PP af &rﬁa%ﬂé?&h dntermediaty pengsize anqlemsiar sisy poviltgpigally admit
moleculeﬁﬁ)arv‘lﬂ 1409%: difRet3s 5853 16 5% ded V{IIH?flllﬂ n@g the
present I nvention conprise tmeen bolit 99
Hywspigemetisarios cételysty negbican t@mrﬁwetdnt'mmen@ampnmascatadythcally

. t ess th ht I haol ef
sive S A e, B B ARV i ROl BB b g o
product ithjprevanhan eaapedmwem dndRtabiMPr THAcd ehtaBEbal K caine hahexinaBsh
% Fi scher - Tropsch_deri ved Iubrlcant base ol
metals m"@@%@é‘f{ﬂl&ﬁb OISR For kb Vg p.soP3Altpaat.eFiS, platinim, and

palladium!. UiNeingARNE pRASEM hd alﬁlﬁﬁmpﬁ% WERBially QRke AR wath el éﬁmn miBst

anti-wear additive(s). Preferably; the finishe
especiallyl pipferrednit phasimpmi 1 pdlagivenisoised theatothl amowsitglf actixe

s 88 RS BB LS00 TRl AP 0

usually frva\el tolfewéight [endent) anﬂaﬁrtltdﬂ gscetd i @%1g(ht peacatitse
i ndicated. The term "deriyed froma Fi s¢gher-Tropsch
5178 A Ojde PRt TapY B9 SSiReieH AR HpSTIOXIdR SEPRGIHE ACh A
conventioRAIBEEGH forl JafilystsDihcluaing(sARE, MirhBaN@Li@Sallnh®R Ahgrelia, titania and
produced at some stage by a Fischer- Tropsch process.
combinatinphthgiepE gr oup nmeans any hydr ocar bonaceous conpound or
I SHBGERh 00 k8RR PR Ay A5 b g
derived luhhieant bateeiincompeisingf> @ebighiadeinzaeerddsecith mosodydlopeffmioup
ﬁmctlonalgtfy %iﬁs hgn@roeb's \ﬁmgﬁjt%/btp‘l%ée% égxfﬂt&%gcgngtg:ttlgnﬁtlon%?tl}(feITher: gcl)ndmons
for hydroﬂ?@lﬁél@ﬁlﬁﬁﬁ &l ugoeﬁa BBl eFop oids bl GoedRidbd, MeccaliPst h;t,(em ¥B6ther or

enzene, phenyl ht hal ene, and the |i
not the cangSéwmé%ie@w they d%srréwte de alfcﬁfhe desied Ipranpriies &A thedybricant base oil.

nol ecul e that is, or contains as one or nore
substitutents, an aromatix group. Ml ecules with
cycl oparaffnic functionality nean any nol ecul e that
is, or contains as one or nore substituents, a
nmonocyclic or a fused multicyclic saturated
hydr ocar bon group. The cycl oparaffm c group may be
optionally substituted with one or nore, preferably
one to three,
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substituents. Representative exanples include, but are

not limted to, cyclopropyl, cyclobutyl, cyclohexyl,
waeywbopsm yl , cycl oheptyl, decahydronapht hal eneCT/US2006/005721

oct ahydr opent al ene, (pentadecan- 6-yl)cycl ohexane,

3,7, 10-tricycl ohexyl pent adecane, decahydro-

1- (pent adecan- 6-yl ) napht hal ene, and the |ike.

Mol ecul es wi th nonocycl oparaffinic functionality mean

ConditioN¥hdBOWEieH ki Hy'ii.ailsdn&n@atmﬁrﬁ?@déﬁ OCthS &ir’ekﬁﬁirﬁf@nhon may be carried

hydr ocar bon_ group th to _seven ring carbons or
out includgfymperapies fEom pbaut |6§0°§J9 gbqntt Jé QE MK & abpHHo° C) preferably
about 600PRNEGY St ’760@9@ gf‘fﬂ t%%ﬁ)‘t%? sﬁfé@ i3 UYL {003000 psig,
seven ring carbons e para m c group nay be

preferably h6Q ’@r%IOD)psgu B&lt: hvdmsdmnzdmoa dewaringpressurgsrie fles abjtc;xt refer to

the hydrolgﬁ%Pad’g% pr%s&{u‘e a\’}{l 11}]%{ thlyﬁ ntstsogla‘n% {o%f?;ag: 0%%#1%189&( f’fln%ygrogen
partial présg@de @bsiibylantiallycthe hexe/lor n€ylslthipemicy bs theethiofegtiiel ,The 11qu1d
pent adecan- 6-yl ) cycl ohexane,. and the |like, Ml ecu

hourly Spéwetw loify dogpg P@E%rﬁé‘gf%ﬁe@eﬁal}}ﬁ Eomoabent §-3 tord G- 5rweferably from

about 0. 1@95@&% ls&@,11h qthel@dﬁgélw%ﬁf}df&hﬁobﬁ Yool 1S RtkihAt8ke from about 1.0
hydr ocarbon ring group of two or nore fused rings, any

to about fbnelesHe peiaeleihydmatrben, mare trefirelly dive dhouhb} o abasiedd moles
H; per mg'lg 'hkor%&%#)b& e%lﬁ aﬂfe% ﬁ%g?ﬁfsgﬂég 8%%%?‘121@}% 1%%{18%%%181{ ark Woscribed

in U.S. PastuNsi i5t282.690 8 \wnd li lﬁmﬁes,tMnmm afoviicyat icog@tatedbedference in
h i élrocarbon group of three to seven ring carbons. The
eir entiffised nmul ticyclic saturated hydrocarbon ring group

deh%é&f @@kééelhtﬁn e rbaBioh USRMuiing @fe hylibfsdiy & -ofa gbEd¥k Gypically
be optionally substituted with one or nore,

ina hydrfggeaftfe fesé F%ﬁl%"ﬁ%mtaboqtﬁr%@ SOM%QF/bbU@mandﬁéq@ﬁ@slaﬁblatfﬁqr @er

barel), R i g Sk LGSR Bk Ray by separpie rom the
product ahd repycled hethy rqpetivmzime ane,
decahydro-1 - (pent adecan- 6-yl ) napht hal ene, and the
Iike. "Cbnpression ignition internal conbusti on
Hympueﬁggjnes nmean di esel engines. "Internal Conbustion
ngi_ne" is an engine, such as an_autonotive gasoline
Wﬁi’% {354 te g hydradromeriggtiongirocessimgh be Aydroiasatsderivt ihed
hydrmsoﬂ%ﬁﬁh@n B0Ga-8R8 BB QRRE rdrk RES cétglgﬂ {élr&cés@ 41 fh?léed out in
furnace, as in a steam engi ne. ngl nes i nc
the presempgtod] figk hgénc)gen i whish thi peaedry pwigoseeis theanmog@lsonﬁ Ivémi1s metal
contammsr%%l pghc’ pe?ﬁ’c n@%lrl]rg Fi‘n :::8.61 n‘o(abs t; g%er%rﬁtoﬁn%gsrug gn ls(uliglsr éin%}l trpgen;
oxygenatess oﬁaﬂouiammﬁmh tiefetd ngckl; l@enwﬁm ﬁall@aidneﬂﬁlgqueﬁﬁﬁnsl&@ﬁcmg of
2001. The API ssifies engine oil according to
the hydroP By e l5t- o Ol g IetEer RuBp e onyap e SR
hydrocarﬁd?ﬁn@lleé\ﬁ@:sl {4 ARihPBRd, aﬁ@ﬁie%nhaturaé&lh ERQhBEnrk either fully or
Cl assificationAn engine oil haV|ng a viscosity graJ
partially yfdremanitad. a nmaxi mum | ow tenperature cranking viscosity

P i oum.!
CQtfalﬁipgts %9&1\/191 chlggmg %trfpl%dﬁ&egﬁ y% c@e(r]atlo 3 %%gygflﬁm%%dg Ca}gt. a%ee,
for exampldOCS. Hatthas mi’ﬂlﬁﬂﬂﬂnahd)’d\t%@;&ﬁl iheadomtekisrd veticicary haebgi t y
. f..3.8.cSt at _1000C. ne oi | havi a viscosity
incorporefid B F s o0 SR P AP R P VR
hydrocraé'lhﬁ@ @sd bﬁty@foaﬁsaﬁ@%tsﬁﬁe@h eagﬂgﬁhe ?rd@é(s'e@ UsitaBy catalysts include
h no éﬁeld stress of

te rature unplng Vi scosi t

noble me r%m Cﬁfwxa{\’ U 5ereordigdo shen % b welas i Sremptiqngt Ynion of Pure
ki nematic viscosity of 3.8 cSt at 1000C. An engi ne oi
having a viscosity grade-pf-10MNas a maxi num | ow
tenperature cranking viscosity of 7,000 cP at -250C, a
maxi mum | ow t enper ature punpi ng viscosity with no
yield stress of 60,000 cP at -300C, and a m ni mum
| ow-shear-rate kinematic viscosity of 4.1 cSt at
1000C. An engine oil having a viscosity grade of 15W
has a maxi mum | ow tenperature cranking viscosity of
7 000 cP at -200C a naX|nun1Iom1tenperature punpi ng

o " " R o o NN NN N e~ a N~
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"Spark ignition internal conbustion engines" nean
gasol ine engines. "Valve train” in an interna

W@ 0vb/03430HNn engi ne consi sts of val ves and a capehak1006/005721
Currently, there are two types of designs used in the
aut onobi | e engi ne for the placenment of the valves and
canshaft. If the canshaft is located in the cylinder
head, the engine is called an overhead cam design; if

and Appﬁ&l@l&b@ﬂﬁﬂ@f duch §s pREALE Ar pdlalifieh GG NEmIHaQSE KilickOB matrix, and
engine is_called an overhead val ve _design. Both

Group VHégrtdgﬁ@ua MIB, suchiap nickelymelybdrmpmey nigkglydn o an alinjippger sgliceous
matrix. U.@‘: f’ﬁelf\lg)d Wy cie%gﬁiues latsullt letr{b%fé A&at da@ep}/s@ fanci Hl"ﬁd conditions.

cans oper at es t e val ves,
Other suigibde ¢a|tvgyat$¢reslescmeecl vior atemiplgni. U A, HaIaNosmelﬁﬁéaél apd004,513.

t d

e non S oy SRS e SRR B0 e Wit LS et
final catadjshesnymittionps baides bﬁlhﬁe exaiiy $plodkd astheit kalivcsdibif sutfided ;forms
N e S e
non-nobll 5362813 &itiond- QM nf e ul § Svei c era

D e ion AN ippér}tk]E S R e S ety
about 5 tp gbyuit 48 el b percent inol hiignivh endletungstins wediat ledst atwaihf§, and
generall}ﬁa%%g‘tr fj{ona%oﬁtol g \Q% éﬂ{p%?(:%ﬂ{ ofrf’]éf{%mr{d%tl c ‘%(A]J% @étér%rqgezi e{asﬁlgé

roperties exceptl ona
corresponvlmg orpdesp &ratdless conltmhmg notge htegtﬂs vichee pldtipumn cerds in tx@ess of

Vol t oxidation stapility, .a
0.01 perqeglneih Prepury SEEGH e DA GenCnEBl o HaRBybiog Aldg metals
may also®e ub&E shdhts SRR Ards Wil AR RhSn@ballddaumpr esent i nventi on
i ncl ude i mproved fuel econony, reduced wear of

Typispdwdintisatire @agitions vary ergarvig rang:, ahtgeenﬁwt éhg/@yesall LHSV is
I ,
about 0.%523 5.0 0 Ee?aé@% é%%g |OtSStJO% ;ﬂlgrlltygt%ggﬁ ? e#ggsg%ugqs greater than 200
psia, prefaabdattangmg $Sioabatout 00yzs tdebart @Dﬁ@plswsHm@;ogmedircﬁlﬂﬁfoenates

are typiogl et DEg SCEHE R P aegh s oo Ahd Sodpidoprmet

Temperaﬁtréshh el rgadddr wllerardeSedie bbolit 9PFE o dbdiit V8P H @b61itda0tC to about
ils, which do_not contain angﬁadditives. A

ba
400°C), g I@Hgmﬁéﬂf’nt PHER W RV sttap$I @Dy of 1ubricant

base oils is by the use of the Oxidator BN Test, as

descri bed by Stangeland et al. in U S. Patent
Hydrofinksh@®? 207. The Oxi dator BN test measures the

Hrazﬁt%lf%sﬂn % 21% % gy&)rgllg]rgagmgg)?%c;t%%s S’tﬁ‘:‘tanzf l%ctﬁ?d % ! ntt efoll)éevmg
hydrmsom@fizai@h It@pro&fde\fm FiecHek{T8qpscH deshived [ubatlcalﬁl’mdsd:_tﬁgl neRofifiching is

em str 1936. Nornally, the

intended Qo T AdalRR e ioa §taﬁ!$ Hea a@ﬁ?@“ﬁﬁ&é}éﬁﬁa?}l%ﬁwm
derived ﬂmaﬁe&aé b patdecttﬁﬂeﬁlwa 'txﬁcé@%lf' Ednldfic@ RIS, e%@&ct)oaies %d

2 by 100 g of ﬁe Oxi dat or BN test
solvents.cAs n$ogddn thlssdle@eﬁlrfp éhe tm@U@’r %t@mhtvfref@rsl to ahﬂjst%l:nhtadﬂ ﬂteu lvbncant
base oil (%Q%(ﬁt?igh dﬁuﬁr?ﬁ%ttgwqﬁt% e)c?a:%eﬁﬁ% \ t]ﬁ%hl— piike: ﬁg%hkznrsga'bﬁltgts 1rf.ti1]1gated
when a vidibié pfeelpﬁﬁtesfmhmﬁg) hmaﬁyk&ln an ﬂph bhéondiess,Sirmdagiee solbhéevelops
upon exg%\él{.e;rg ?cg awg e& 1ah 1%#: Aco@pf gt]saﬁgﬁtsgrlglgﬂ)gc gq%hglﬂghl-rnéh eét&yéap found
in U.S. Pat. 808278 20707, anhfmﬂg'% 083 ppm; Lead = 80,208 ppm ;

Nhnganese— 350ppn1 Ti n= 3565 ppm The additive

package is 80 milinoles of zinc

bi spol ypr opyl enephenyl di t hi o- phosphate per 100 grans

of oil, or approximately-231 granms of OLOA 260. The

Oxi dator BN test nmeasures the response of a |ubricant

base oil in a sinulated application. H gh val ues, or

long tines to absorb one liter of oxygen, indicate

good oxidation stability. Traditionally it is

consi dered that the Oxidator BN should be above 7

hours. For the present invention, the Oxidator BN

vaIue mnll be greater than about 30 hours preferably

e N I T
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whi ch al ready contained an antioxi dant additive. The
Oxidator Bwith L-4 Catalyst Test is a test neasuring
WO e®cdb@nce to oxi dati on by nmeans of a Dor nt e- PgPES2006/005721
oxygen absorption apparatus (R W Donate "Oxidation of
VWiite Ols,"” Industrial and Engi neering Chem stry,
Vol . 28, page 26, 1936). Normally, the conditions are
one at nosphere of pure oxygen at 3400F, reporting the
TheBisther T'ré3el d@ivedMutaicaditabe sils dﬁh@e&)&t i:h@%tg)nctﬁa}dbd

he Oxidatgogr B with L-4 yst test
hydroﬁméﬂqdépmmlve, Pioglaet %%V'}ltmés P‘gﬁé Toding varofipishing: SI"%]@ ligyid
houtly sﬁcﬂéf&dﬂ??Lﬁfsg? & éﬂahﬁo Bt 0aPhLhenatioabilt KEIOSERE. The

ure sol ubl'e met'al napht henates si mul at es
hydrogen prgtisd prassige israeaier tharadGPgistn, prefayady remmﬁccas @bwit|500 Phieto

about 206(?%5?49 2@%5’%%&' 1rcuﬁht Hiatgsg%g F}é‘?‘callly e%%r{ l&%%"sb‘/gglp gncf are

preferablibaigame $ﬁ?ﬂ ﬁﬂ@;@pﬂﬁCFﬂBM T Erampanrangeerdox hibkait GOO‘B‘ fodablut

o tal) st Te t he response of a finished
750°F, p’ieEﬂS?'q?a r]froén %Qﬁ%ggél%appl i cation. High val ues, or
shi@erwe ﬁydmmmga&myd@s RORdE h&tﬁé mRfal XA €oup vdm q&&ordmg to
tability. Generally, the Oxidator B with L-

the 1975 @d@%@fyb@ InfergationakUnipy of Rigglaad Bepkasdvieenapie suphwg nlraﬁnum or
patasOEE LB o R R B Sk Rl Sl VR G VB,

as mckelbhcdmldknwrh o he:kplrtasenan alnmmatar eihicéras enates uUtS Paudo. 3,852,207

doscribes iAERTE OME Dol sRRL S Ganaihld Ghliols. ORGRERR Rebatsane

describedfdrdab@pleBnvi ShPde- Noﬁanamsa a3 004, Ul Iheqfongfo@eaxﬁétal (such
than 22 hours, even nore prefer abl y greater than

as nickelypejyldenyprrdink gngsen ead aileast 2w 03, st ssneehy abewd t@ about 15

weight pélrgént Qf hlcﬁcﬁ 'lHJi/@?cdbﬁlt Gtefnird Qs {5k @?ﬂ’e%g(ﬁﬁ/dl GLiREOCRleible metal
(HFRR) (PCS Instrunents I ng SAE- Al S

(such as Eammm)o:a@moomlm mrestess of hﬂbpghtra rnmbéaielatefwbl:sbe{t@ead@l and

n
IOpelcen’c mthf (ﬁ Nsoeurl%) sggng\:g%me rf%%%%?‘;ﬁgn%sédﬁ“?‘h ag ng];ggf)f platinum
andpallabmmhod ASTM E 18, and a surface finish of |ess than
C? ni crons RA? olished SAE- Al SI E-52100 10, ym
VARG I TR %méle SR afternptiyedHigb arosgsy stgg o pjoide Fischer-
Tropsch @&m&ﬂmgﬁltwaggbl§pe0| fication E 92, a Rockwel I
har dness "C' scal e nunber of 190-210, turned, | apped,
and polished to a surface finish of |ess than 0.02
rons RA. AISI E-52100 is a ferrous alloy with a
EractiondBof ical elenmental conposition of: Carbon, 1.00%
O}ihmgﬂllye&le prdhes&&@/qorcﬁllda theRisclr- Z‘i&@sclﬁﬂehv@ﬁ Agbrican bate 5D %ay
st con

. Th N 20 Hz;
include S50 S RUPELY GRICTHORE: PE GRR o I Rgza o, o

fractionatiRNPRh& fubfiant 3% oil &tathddVRorh W l%‘d MsdiBhEn poacks 3P0
and test duration 200 m nutes. The test is a nodified

fractionatest off thp Figehartfaersgb sehstagtielly prratSmivvaxdogbor Ipbreans kasg pil into
distillate gﬁ@t&cﬁfé tls:ge'ﬁ@rah? g(ﬁ)e nlasftiiéed]; l:lfyg 1@1\5\!12%1?10 %C tgﬁ? rglgxéécﬁﬁm t 113’[191& %r by
a combiniatiort diatiospinené ared avrh cliegillhibon. Sitimespieal ditidlati¢reiskypically used

o e M S P S oS Bl o

fraction W¥@ingtafgnitial Boslingd otk AWBRS abe@d GUTER RBASH BB {aboWeT 18°Oahout
after first renoving fine wear debris fromthe surface

399°C). 4t higher temBwalFesrbamabepdinseidhe hyfiesashoas mayHeseaneccdprding to
then profiling a 1/24 nmx 1.64 nmmrectangul ar area of
the surface in the vicini2¢-of the wear scar wwth a
M croXAM 100 3DSurface Profiler (ADE Phase Shift). A
di stinction wasmade between the vol unme of materi al
renmoved by adhesion (lubricant rel eased wear) from
t hat di splaced by abrasion (plow ng) by first leveling
the disk's surface profile based on the flat regions
i mredi ately adj acent to the wear scar using the
M croXAM s softvvare | evel i ng rout| ne, and then

. o o . . a
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vol unes fromthe void vol une extendi ng bel ow t he pl ane
of the surface and the HFRR net wear scar vol unes were
wo eent@aid as HFRR Wear Vol une Bel ow t he Pl ane mamub#omi05721

Net Wear Vol une, respectively, in cubic mcrons. The

vol une preci sion neasurenent by this technique is

estimated to be 10 mcrons3. AU ubricants were tested

in duplicate and the results averaged. Preferably, the
fouling off it egjhipahentiiad to dnwa yodldd dfghphasiatuts.nVediunddis@lkdtioniid typically

HFER v Ql ! h ith 1, ,
use o et S BRE LR TR ] L0 BLANS ML 0088 bt iteren
boiling r@fgefcafsabattibRs g {iAGLM an B8 bil tifo ATRMENt HEBind Psho¥icGlsRASbles
.3, even nore preferably |ess than 150,000 m crons3,
the lubriggntibasg o magpEcyFiag eleabloypreduss mosathan 00 gEde, 9 visePsi(, of
lubricant! lition, the finished lubricants of the present
u'ncmlﬁﬁ§%%?ion exhibit a HFRR Net Wear Vol une | ess than
100,000 mcrons 3, preferably Iess than 50, 000

demHQEQronSS, and nore preferably [ ess than 25,000 m crons
: r Lubricant Tests: Kinematic viscosity is a

THe pfideR N ok Ofhe FRhéEBiopécAMAvEDIub i Bse dilfrhdyl Asdincihe a
i Jdubricant base oils, finished |ubricants

gravity. Mny | 1 ] ]
solvent dgwepeing Fighriqllodiine G 4yERIBOBSTEASIOR PEsETsatSobtenbieveringamsinnally
be udE&PBRERHPMKIL i | ' | i

ey b e AR E M Rl Hond A8 sl ope il
after hydpisppgerigation deexings Sbiventadesvaximg oy dapd biynlisselvingshe ksicant base

s Th d fini d lubri.cants af. the N
R W AT T R TN R T ——
the wax rnelevwderasatiuise? ifDChdtical it chdtety T PeaSleum) 33 on, William

SCOS|i Index (V1) is an enpirical, unit]ess nunber
Gruse an PR gt Ao upweit! Baotampm e eNEH ¥k G0 ges 566 o
570. Sollkéi@BRbstifg ¥iakeRtdibe®@in U PRI Nos. 4 #4183 £HANGS) and 3,775,288,
n

viscosity with tenperature, becom ng | ess viscous e
heat ed; the higher the VI of an oil, the lower its

Fi _ . Tkl ' sity with tenperature. H gh Vi
ischer TrGRER Bk EPL AR BAL Y] erever relatively constant

The Bisctsar{Tyopssh dertpet hedicabt basdal ysed & priepgre tierlendrt titeRants and

VI .M e determ . ned as. described in ASTM D 2270-93.
the blendy G BNe T R G BioR PHTEHBH TFUD? GG OB RO Beteen
about 2 fHde®aISt af TO0EOL i on have a viscosity index of greater
than 140, nore preferably greater than 165. Pour point
The Fischesdsensehdtved fubricanihapgrilsaompesat aveight % melapiles with
g . L | o . .
monceypl i SAEKGRARE pRtlety ) BERL GBI I gl
functionafigt, endreveadners poderebly el wei g ST M dlchRS O fidnorkiegclopaaffing

ot SR GEL LR L B B SRl

comprisep @b tlow Weiht betbérte adroas®, Ohigh wWeeHe pbrowht RO Hioldeaiel xith
tgey al so are llk%%%ﬁro have ot her good |ow
cycloparafapig dynctigpalityy g & highaatio efjwpighicperesw of raelgcyies with | ow

monocycfh@ il KRkt flaugo %Ci?g E)(%xtcent%@?]o!lé%\ﬁ’lets m%ﬁtdg%c?op araffinic

. Qranklgg V[SCOSIty. pol n IS a neasure nt
functionatisinfer bigdreaghy petsentiod nndesulep wiithtmormngcloparafipicefss@thnality and

vy o SRR S SRR, SRS AT By

Tropsch dmiveil Tibeinant bedemilbopgirists arvmyighepcehesMslechlfywith @fomatic

. xanpl e, ASTM D 5773- 95 ack volatility is defined as
Functiona {Eo RS 0. 0PIy A6 BthIAAEs GhiChod ReBedsmgdiment
when the oil is heated at 2500C and 20 rnnHg (2. 67
kPa; 26.7 nbar) bel ow at aSpheric in a test crucible
t hrough which a constant flow of air is drawn for 60
m nut es, according to ASTM D5800. A nore conveni ent
met hod for cal cul ati ng Noack volatility and one which
correlates well with ASTM D5800 is by using a therno

gravinetric analyzer test (TGA) by ASTM D6375. TGA
Noack volatility is used throughout this disclosure
unl ess otherw se stated. Noack volatility of engine

o B ————— N o o
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correlate wth oil consunption in passenger car
engines. Strict requirenents for low volatility are
WO aent@m aspects of several recent engi ne oi PCT/US2006/005721
speci fications, such as, for exanple, ACEA A- 3 and
B-3 in Europe and ILSAC G--3 in North Anerica.
Preferably, the blended finished |ubricants of the
present invention have a Noack volatility of |ess than
the Flsch&rZTio@chi‘den%d ﬁi@hdan@ bass oilngnHiisasl Ak EhtaRRRAES molecules with
vi.scosity IS a test used to neasure the

cycloparaffigic éﬂ%tuop@% PBE@?‘FH 1830 b}, apgd g higheatio pEweishl nesceghefgpolecules
with moro l$§aﬂﬁﬁﬁﬁtfﬂﬁcﬁoﬁ'ﬂg¥ B 98 pRA ent 14 uPes Y ﬁlluﬁﬁyagpl_aﬁafﬁmc

reterred to as enperature cranking viscosity
functionafigys preferebly dreater dundd il get@asthet Befesredsmbbdinsa the(ischar-
rat u twee 50C.. Resul t
Tropseh & Eh W ETRE R PR BB et AltcsEo i v i i
functlona(hqr lreesl thae0 ws tahwdn ghvy ﬁeﬂ:mi)taffaﬁaléc&;l@W@itHhﬁoﬁdo&ﬁlbpﬂ@fﬁmc

e |cat rrumCCSVIS re deflnedfor
f“nctlonaﬁfﬁ ?ﬁ%?’c} ?Fé ﬁ%‘[ BHIEE b@ﬁr%eﬁe@lﬁl@e]@cﬁﬁsew‘% syltigyclpgppaffinic
mnctlonaﬁ%flesshhﬁm Tenperature Hi gh Shear rate viscosity

measures a fluid' s resistance to fl ow under

T%ﬁ@@}%erﬁ repseledaivied lubgictt rseycilsagerbian thoblenddd Iberigantsged
blended ﬁmrﬁs[‘l'{eh gtﬁﬁllscb %lﬁ%g gg%{g? Eﬁhé)g Q)ve?%g ﬁ?a?‘ura{elg E%I&egg rcx)é:]d b felutlon
column chiomatogrenhyi ASTHPR 264%62.a0dfing hretpeespeat iata Iaﬁlovmftlhss&han

A NN R i T WV

with arong@itic findtidhAlhy eteRR&ssnt if aft akQafit IT0ess BRAE 0300cidbiRrcelby HPLC-
contains the current specifications for HTHS neasured

UV, and g iRaeProARaBED SREHIP Dodrbes (o gheaay MDlosaigaomatcs. T preforred
embodlm%tﬁ ntdRRLRSE Yritd] a§&9ﬂﬁtf§ﬁctﬂ)wsﬁ gglré‘steﬁ?’m 28 ahﬂ)‘ﬁnﬁ%gsr}ﬁﬁﬂ §02

of punpability and is a ar rate measurenent
weight payrut.ipseipreblyess dhamyp. mswwgm pt684i. and nay aI so be
SURLSY 8ol B Al LRTRELES HUS TR Do ERTAM o O
deterrn1nedd:fymleaxnslepﬂmtrmaioe@ytﬁ(Sil’M\ES@ﬁ?as@Uec| fied t her rral
hi story which includes warm ng, slow cooling, and
soaki ng cycles. MRV neasures an apparent yield stress,

Aromatic¥\WieRrehbnt ) eBIRL.Uhan a threshol d value, indicates a
potential air-binding punping failure problem Above a

Theapethpd usadde oshauge logueyadned lyoléeﬂcmxﬂh asnels GoBtioRliyin the
Rt THE R0 o 0L Ll RSP ol Sy

Gradient High Reefbtmbetedyiqod Chﬁmaﬁﬁaﬂ@mﬁm) s§sbem exapdgal with b $1P 1050

. re d .t o hav Xi Scosi.t 60, 000
Dlode'A%VS@’vf ﬂetﬁ%mwgﬁr% oithipandil G\ﬁa% S%?%o@%ﬁl@aﬁﬂ%aﬁwﬁ gdividual
aromatic &lBss@PRARERh seR@std DisdhRETo é}%ﬂ?@éﬂ%@lﬁc&{t bhsd &ls@@assxnéhe on

TEOCST is a test that determ nes the anount of

the basis efetheis UVsspertel wattern arcribgirts{utian tigreo The emingytalem jupesl for this
sis ditroh 7 it € tdn n 0 more
s SR AR SET 05100 G0 D9 A

correctly, slonblictbiood sumbidry Tlast thﬁemgbdmg&rdﬁstnogammﬁmg mo&mtukeﬁ wiohl

ctte s B B SR g TS e
molecule. aF Searbhs A I3ER08) douBEGTRA Mitat@NthBse WiR ofl aﬁ@%ﬁasﬁfﬁ@oxx
bench, test units al read inthe field for AST D 6335,

on the ringiwoyld elptegpener Hap Hinse & ﬁaclmaﬁfinwub&mtl%nd. tions.
The primary hardware differences are 1) a gl ass
depositor rod casing instz@ad of steel, allow ng for
vi ew ng of the oxidation/deposit process, 2)
Wi re-wound depositor rods to permt thin-filmoil flow
over the heated rod, and 3) collection of volatilized
materi al generated in the depositor rod casing during
the test. TEOST MHT has a naxi num specification of 45
ng total deposits in the newest engine oil service
category for autonDtlve gasollne englnes API SL/ILSAC

N~ o o, N o, - s o e
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turbocharger performance. A turbocharger is an exhaust
driven punp that conpresses intake air and forces it
WO pa06/09d3e4 conmbusti on chanbers at hi gher than PCT/US2006/005721
at mospheric pressures. The increased air pressure
all ows nore fuel to be burned and results in increased
hor sepower bei ng produced. Table Il summarizes the
TEOST WHT protocol . Table Il: TEOST MHT protocol The
Uhbgnerg fabmirgsh bubs A&RNE BaRCHIKGAL fyRrddafoRs B8RNRheir UV
I nvention preferably have a TECSTMHT total deposit
absorbanm;;pghtga whs $0@gegv}1ah@mm1|ca’r§@‘ b® Fhetfgctém;mealggqugomc transitions were

all red-s lﬁfﬁ@%@gﬁ {2 éx'}feﬁ)( et s nﬁ%ﬁfgﬂi‘ﬁ%a'fdg%ggQﬁe%rﬁgﬁ@%ﬂd%ggi& }1%%1‘1101111’{

of alkyl andk:pclnpmmﬁﬁymi sopsiitatichi oni the fiuggytstenn aThdsy bahdchres® shi@nare well

known to d:éu %é,n%fyicul esd#é%?)léz@ orb{;%%% pi ?%gfﬁf% l | t%a? ¢ ring. Since

few unsubytiited SRARILL ZalpaMmdOboil ﬁﬁh&\lﬁ?bhcﬁﬂtaﬁigle%&fegféé%f red-shift was
Fi scher - Tropsch syncrude. In Fischer-Tropsch

expected apd apssryegd fo %lh‘gfatb,e PECiRIn Yemalg Sty ld&ml@e%y dro c ar bons
Q¥ntGRAGC L i ElriRe SbRGREEon]; 115&1%& Gxa&ﬁx Lad ¥ inidsRd
reactlve conditions. Typically, ane "and optlonally
chromatdg@am wadenfyein geaelbagtls C(pémrhmdéoamhigewaleﬂe)ss obeothypugdnover the

spproprid fetidn B G ARNEY 1 Dk aCpHNGE RARBRGRHE oliGuchl i For cach

aromatic bLadsI weelctntdined bh annnAReYaletingihd indyidid absosleanot setira of
unt.s q{ car bon dngIde and/ or ter. The resenf

eluting cQPQRF af liffirept gpesind Aeyianthendp dif AFR{OPBRI SEHBFs< ash hased

on their c@aﬁﬁﬂw sifPIRtiRTh ARt ohipolitBati¥ MRS shotdn d\ﬁai feakéx@epu%ﬁg only

his reason and depending on the quality of
five classgy ﬁ@fagmam corepqynds were @lsarvedria highdy saturpigd Aé’ﬁ&}r@mmﬂ rend 1T
nants fromthe feed before performng the
Iwamﬁéﬁ (ﬁ§} Tropsch chem stry. Means for renoving these
contam nants are well known to those of skill in the

For exanple, ZnO guardbeds are preferred for
HTZCLU?&%%W‘H@’ ul fur inpurities. Means for renoving other

HOQL BV 18 38¥dToRidentii |ng theRO¥RsskO ot A6SBLOEorSidublis dvien bibery low
art. It also may be desirable to purify the syngas

levels. Myfliigingtagornatics ﬁrpsC@Hé bspily P& tor2 Q0dipesapore strenghpthan swglsging

t
aromaticd QR O P A B S B AR 28 TS iEfmportan
to use HRldh tdreparetzemp ideptifydhe Farioue spavdsef atpmationsraldtniomghavhefticiently
thev ab s%ngas with a mldly al kaline solution (e.g., aqueous
eya “ﬁ t assi um carbonate) in a packed colum.In the

Fﬂe&w@ws-ommlb cOnPELIS Weﬁéqﬂélﬂiﬁeﬂn @Vlﬂl thj! Bk AHELS oBRSMall
nprising a. mxture of

overlap bFF"%"@Hé]PQ P héghly @&tll&qdyﬁ%l‘fylﬂﬁ%f@rafglﬂ}ﬁft‘%%ﬂpéﬂleé?ﬁ?é‘ﬁé]?‘ﬂle@ highly
retained ARG Bﬁm&g& 51?@@11& ¥onkfe Qé&&g&ﬁﬁ cflefggéﬁért%'egn@fggolved
ons. The Fische

gaseous hydrocar r-Tropsch reaction is
Integrathrylfumafdryha:@ﬂdutmgeldriag altde%pieg atonragiss @f273bouterd0rdgbYdE
perpendnétglgrgdsrﬁg égh&dp rV@ en%b_[h)ég %t%t rgscl)agflSE)fOc (fér ?’d§51 genere?l 'aromatic
class wererfRéteictinined b9 ybnsBct3 B s’ daw(plotd Trobamsd modeictompound

atalys space vel qcities of about 100-10, OOO cc/g/hr
mlxtures%@ yeaéﬁamectg@@)e@k @@@b@)éqeé [ ihe s@;@&% daropptic anal ogs.

FeRPAGHIN ORI e;vcml%kﬁg&%ﬁ@maeéﬁaﬁn b-EE@&%Cé?(h{praedmtmot peak
reactlons are wel known to hose of sk the art".

absorbang at %Yﬂomubatszoofspph@ tpitheciane- Tfodpé@qm) ﬁymtmsth@,t Lﬁlﬁ@@é@%ed
may range fromC to C200+ wwth a majority in the Cto
C100+ range. The reactionpgan be conducted in a
vari ety of reactor types, such as fixed bed reactors
cont ai ni ng one or nore catalyst beds, slurry reactors,
fluidized bed reactors, or a conbination of different
type reactors. Such reaction processes and reactors
are well known and docunented in the literature. The
slurry Fischer-Tropsch process, which is preferred in
the practice of the invention,
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utilizes superior heat (and mass) transfer
characteristics for the strongly exotherm c synthesis
wo e@epamd and is abl e to produce rel atively hiBtm/us2006/005721
nol ecul ar wei ght, paraffm c hydrocarbons when using a
cobalt catalyst. In the slurry process, a syngas
conprising a mxture of hydrogen and carbon nonoxi de
i s bubbled up as a third phase through a slurry which
tetralin moﬂqb corapsunds e bt 2680 tTie kbsehRitioll AREGM 1t romatic na htéxenes
inba dr ogar bon ﬁ{nt hesis catal yst di spersed and suspen it}
se 91 ADGS yasypale ]&W&Y@%‘ﬁ}iﬁ%ﬁhﬁ@tm@ﬁa@@@pmﬂp resgorse $actdr at

272nm WRRpSHRAAS Sqhf 3 tet ﬂ-h %@ aBloEpiti Lé# g?éﬁmg eralgt gzgegﬁ?r%

reaction conditions. e ratlo-o
Beer’s Iavhplosareighimsmsnt cacenmtionsodatymatas gerd cradnnlza&tbw asBurbing that

ically within the range of
the Ewere%ggom a tiar%vebﬁtﬁtf?r s arayaéé/ggssm BPEFEpapy Ayl [FBerege
moleculdy weighy f@zﬁhubvhﬁle%ase%m@hipﬂe:ul arly preferred
r--Tropsc s.is taught in EP0609079, also
Tg‘b PE Bapy n@ﬁwgr"%a?‘aﬁ@a inrpRsd bypioletingthe d ingtasematids directly
from theﬂhb’rib@ﬁﬁ& bils €€ Babtive NN C
ont ai n ;e G oup Vlal I lvter ansi ti 8%&%%?37 @5@1@% 1rect1¥ glth

these af‘%‘t?ﬁ‘ﬁ%?lfmm?ﬁé ﬂ@aitséu%ms mur@mé@nhtsrﬂsmcmt@ wiitlpthe nnetehl
co s O &f; %dq L u' Al DRk

mpou SSI i abI P Scﬂ&e%s reg 31}8/021#131?1 %rﬂ?le d C%W iy Ir?sggn%ﬁéctgxi,than the
model Cqmroem@bec}?aese iwas Gore IRghlarsubsRmmdM th cobalt being

preferred.Fisch ch cat al yst
8 STt B O8Y SRHE oo LGREY ek, G sttt enzenc
aromatlcS)fNeResepBHted fom the bullof tHeNBEhicantbase Wil uMilg %"Watké S%l eparative
port material, pre erably

HPLC Sui ]Ié)ngrl e inporganic sup
URihi heTem pf seagde Wﬁfedlwe%i & n-bpxanerend yiepsedaintoxi demo bonded
silica colbing£5&h &2 4nhiR TBTRMAL foﬂgw?[@gﬁh}f g %?Q 28 pIHAN EIE £9 lumps of 8-12

catal yst is between about Wel g
micron aging-pended sidica p?atlalby manufatnpw Hyi Rainin Therunadng Eﬁieﬁyvﬁ‘;‘ﬁ;l

catomBL 30 R I DR SR R ARSI TG it

fractionatedtbabesl dnRhe dectotRHspoRﬁB £ré38 a dub) waveRinB RISV MBledlos sdt GH265nm
F

nd other transition netals such as
and 295“&? SéifibterBitiiags v el Sttt theabenm absorbanes ghewred a change of
0.01 abscﬁ.béﬂéb Rits, WhidiCRenaFAYNES s& cﬁ'@?mggé xglgg;ér?mgﬁc L4 £ Single ring

t hereof. Preferred supports t contal ning
aromatic fizetm wascodlseied ietd the ahapibancelusiad bétweert 205yst emda&@dnmhlecneased

20, oA/ LA S IR LIS B B BB M

ring aronratin ftaction Wagmadsd latnewhrdrmt@@ﬁ}ﬂhy@me aﬁine@ﬂbhﬁﬂc fig@idndivwhy from
rovi de ch growt h

t t
the “tailifg? B G S e Def BPR PPy POREED WotivEEe, and
Thid@ufifiac bioBR T MHIRLS sheVedBS: Ayl %b&hk&ﬁhﬁe{}k%@d the molar

proportion of |ow nol ecular (C2-8) wel ght i ns an

absofptwgy F%Slpﬁlﬁﬁe\fé‘ftgﬁ yoahoptr Boralatyn tofmdgubgiuted fstelihar  wei ght
(C30+) waxes. Certain other catalysts are known to
provide relatively high chain growth probabilities,
Confirmagid dem@acbyNMlbr oducts i ncI ude arelatively | ow

f ul ar ht ol efins and
T ‘?“g g “90%‘?1&? »ﬂ? i“‘iOB’ﬁ i) ¥1 Wﬁ*a&nékwa? fielamnegtor
aromatic éiﬁﬁﬂmﬂ W\A@X@ﬁirmsdlm 16@ AbiBd S WENMRBRAWR;st ‘NME%@ easwr
b h%b in the art and can be readily obtai ned and
to cali fager%ﬁé C HY, desrusrid simply Bepsardd arematic carbswohhqomws@ did not
contai ns predom nantly paraffins. The products from
Fi scher-Tropsch reacti ons2generally include a |ight
reacti on product and a waxy reaction product. The
light reaction product (i.e., the condensate fraction)
i ncl udes hydrocarbons boiling bel ow about 7000F (e.g.,
tail gases through mddle distillate fuels), largely
in the C-COrange, with decreasing anounts up to
about C30. The waxy reaction product (i.e., the wax
fractlon) |ncludes hydrocarbons b0|I|ng above about

NN NN Y Y L
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80 weight % normal paraffins. The |ight reaction
product conprises paraffm c products with a

W@ k@nkiopdzeeant proporti on of al cohol s and ol ef i NBCT/DE2006/005721
sonme cases, the light reaction product may conprise as
much as 50 weight % and even higher, alcohols and
olefins. It is the waxy reaction product (i.e., the
wax fraction) that is used as a feedstock to the

depend oPfHRGRES of SbmBtieViedio@allyPal. FitR MR- rEs 0 She tigfsiavadirom %
| ubri cant base oil used in the blended | ubricants and

aromatic gATRHEY° Rrqmaticaprlpqubsi(dsicengstentyatihHREEH{ V iaad Brd004hby
knowing dheod: 9§%hﬁ'theTJr91ﬁ§t?J§ ngﬁf{%hﬁlesgtulréwd Iuﬁﬂ%xh t BAIQiI0 et single-ring

conprising > 6 wel ght % ol ecules wt
MDHmhmnDnocycloparaffln|c functlonallty and | ess than 0.05
ecul es M functiona
¥k é)%g/reré 01%%, uratfqrr]l an Wa%?ola fbrg%leg %rhasysmf Wete 0 neeciedtté/ accurately
measure d?bmatﬁk&rdoﬁrnapﬁcz% ARt d@ldoylea process including
hydr oi, ggblzatlon Preferably, the Flscher Tropsch

Mags3ng 19 Reghishaeasyrq lewar iyl gl rvzsléfé%féeaégone
aromatic ﬁﬁl@ﬁ&i pﬁﬁIMK‘ the s?tarﬁaf\é D 104749 28R4 V&dsln%iiliﬁ&?t% EBRY a BRimum
3, and U.S.S. N 10/744,870, filed Decenber 23,
carbon sezetmlty D108k (b T slendasd praptieedt 38@n el Siiwur Heation run on a
- Y. e
10510 8 T RS sSSP Ao R oSG
was used to défsieahle $hape oCthnbasebifie :tﬂde:opsletsmm integuaddnt Tloercanmyyr flequency

v kBTSS0S LA S LA NS Bl o

aromatic fe@fl. \EREkaRIRg spdcah 48 dithdiiile Qff HRIBAFriof 8pdc@, the resolution was
Hydr oi sonmeri zation is intended to i nprove the cold

IHWKWW#$%%ﬁ%W8Eert|eS of the lubricant base oil by the
sel ective addition of branching into the nol ecul ar
structure. Hydroisonerization ideally will achieve
CycloparffigtDigtoitruorsbiofilM%vel s of the Fischer-Tropsch wax to

PO RS oo e ity B ol GhomtRr VB rsnym figastor.

more destgbieli Moﬁﬂ@cfc@ﬁrafﬁ&dra@d SMBEEred a’(dr@ StablB thaRenylti@f&iparafiins
i nvention are controllgg such that the converS|on of

towards oxilatienHEWRLR: Wi thaycightraaccabainll molsodes WHD phisashane
cyclopardf&@e iR i6R {RRWNIS Q! Itlﬁrfbgntb&tkeotﬁ\ﬂ Qﬂé’éﬁdgﬁé@o%tﬁt? is low and the

mai nt ai ned bet'ween about wt % and
elastomermoefp@tlbtbtt)yls revmdiampEswf %sa dls %th\th% pmpcmed aregpol yalpthaelefins
and Flsch@rr %Tc'o%géht) 1% g@ﬂé C%SIX 3)1618 Wlﬁie reﬁse F3 r!ttb%rt]l cyc O}Z)ar%}‘t%s To
improve Me@ﬂbtb@ﬁes&h ﬁmhed—lyaﬁﬁcunsso efehsing b(GEbl(Zﬁit:&iuyﬁﬁ tSedf@e frimkt often

in the present i ent o) i.se e sel ective
be added; trefihi  Gedsbpralie P R sprizons pasg a1 S Herdapiechisiide
lubncantsaarﬂadl@l&B iaahby luﬁﬁéa!n’té%f Rd BbsellY ﬁ%&&ﬁ%ﬂ%ﬁ%ﬂs&@fﬁ%ﬁ ReBht
on a refractory oxi de support.

percent of malesplee With trongeircdopgratianic ﬁa@tlg@aé@y mzelow \ﬁeah@emtnt of
' e . f .9
moteculef RN AR Ao R el R o B i R P B e
lubricant béxe ofla) aidrikd theblendeliiebrihapand B]eﬁd:etdl ﬁ/tﬁshedﬂtﬂjrwenfs,ehase hlgh
oxidation%?a&?'g%ltarzlf h&g %{esi%g%t?lgp ngl\é ﬁ(iqggq?r}e €9 éfﬂg)ta@gn\‘? ' & 1t1bllg and e astomer
com@aﬁﬂgyrlng nol ecul ar sieves. The preferred nol ecul ar
sieves of the invention are of the 1-D 10-ring
variety, where 10-(or 11-or 12-) ring nol ecul ar sieves
have 10 (or 1 1 or 12) tetrahedrally-coordinated atons
(T-atons) joined by oxygers. In the 1-D nol ecul ar
sieve, the 10-ring (or larger) pores are parallel wth
each other, and do not interconnect. Note, however,
that 1-D 10-ring nol ecul ar sieves which neet the
broader definition of the internedi ate pore size
nol ecul ar sieve but include intersecting pores having
8- nenbered rings nmay al so be enconpassed within the
def|n|t|on of the nDIecuIar S|eve of the present

o, . — o r g, o I
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Preferred shape selective internedi ate pore size

nol ecul ar si eves used for hydroi sonerization are based
W@ p@a/0gd3dm num phosphat es, such as SAPO- 1 1, SECOUS2006/005721

and SAPO-41. SAPO-1 1 and SAPO-3 1 are nore preferred,

with SAPO-1 1 being nost preferred. SM3 is a

particularly preferred shape selective internedi ate

pore size SAPO which has a crystalline structure

Tﬁ@bémﬁ&nﬁ@ntdﬂn[blédﬂﬁb% wath dyblepdaf@iclantl mmBtieedidatafhie f@tionality
preparation of SM3 and its unigue _characteristics

are detena]m@d deing Hiqld prization Maspipectrageepy @RIy, FIMS speptra were obtained

on 2 VG P0V3EnRRS spelh e, SflshRpls 1RREn ?@&1{%9& W4Roli@pRIERMIBN Gas
pore size ecul ar sieves use dr ol soferi zat i on

heated fr@m@bmeidﬂof’@ ¢s 508 Gaha aese TSNP Cer BB 3T heZSMsaﬁecszMat 8vas

’SM 5.7, SZ 3 offr nd ferrierite. SSZ-32 and
soanned G 40 afyp 00 el b Sso R nsfBioll s e Yeoue
were sul‘r@ﬁmﬁo @eﬂﬁamhe CarleBiped| eerins, Emr@%tﬁfrﬂl #asChy cogdceditigthg a

stallo ic free aneters t he channels
software adfas HEmLHy Rfastpre oo Enpratipr el lﬁk?ﬁ‘%lﬁ( Was e hidaisingplends of
nearly putdBaR&led BRSEKY and %fg%l)%@ipﬁﬁltaﬁi@ @f@ingﬁésyfree%% §Bdl. the ionization
crystal |l ographic free di aneters of the channels of the
efficiencigg D@@Qﬂpa félilseméffy%lm@mfﬁns inethesarbgee Qﬂs Were pssaiially sy @nteg Iso-
paraffins %?(Z gglcégpa}aftﬁﬂgé& tnﬂ)?é/ {hglgt‘)ﬁ 9%&? tﬁy Egtlgjé%ég Erﬂhg %&%Qﬁl base oils

ramet’er o nore
of this inedryioha Rlqumwfacmrsffbeﬂl chingpoahé types weetashiessl tb ﬂba n. (B s&h that

om Prefe t he maxinum crystallographic free
welght DYP R e8 vel CHERD P AR HOR and 1 he. i ni mum

Tﬁé Mﬁ)h@éﬂt BadeaRIoE tHid BGerfion ARS RardcferiB@ by EBES iéParditihs and
trom Most preferably the maxi num cr%stal | ographic

moleculeﬁ rab daff%rﬁ%tt@rnhegs Hensaprizonshdhe grobeegles Wi ehﬁfﬁ*frﬁmmymbels of

unsatulatﬁ{r% ?’ﬁa?rlﬂe‘%g BB Lot ?ﬁﬁ ﬂéﬁﬁ?to%ﬁ Saﬂa%tror{lﬁﬁ 'Algzﬁ'ﬂa lﬁbﬁcant base
e crys ?ograﬁhlc tee dianeters of

oils of thxsha‘mmebs hgife ool bwubels o suesicamed pighihs, shedolepulbheith different

"Atl a f ZeoI Fra i sed
numivers pfifoed oS5 op Frefn AR b bR ordyp fins b oS upstgrs of
rings. THIsSfof thefhis@dhEase Pils of@hid veitid:f; hel Sunsatedtidas ateed

hereln b¥ reference. A particularly preferred

monocyclqpegtiins s lsupaEigny e Hespelepaafiing B & insiaHopsgre
tricyclopMafind! thk Bf ﬁn@ﬁuﬁfl@lﬁeﬂé te&ﬁ@%ﬁ%ﬁra‘fﬁnsdﬁl%%r ﬁrﬂ@tqratlt)% are

exanpl e United States 35, and
pentacycg)p@gﬂirg5a‘1d the 6-vpsatreions aof hewhq:wipparaéﬁlkse rlémymatlcs were present in

31gn1ﬁca11§ g@%ggégﬁheq%gcagt%gigggjgy %ﬂb Iqelftl {ed l'ullré | a A ar%l rygls as 4-

unsaturatioing € The kg wif dfe SurewRrdiiass, 3 Lﬁfsytﬁfaabhs tamsataatiohs, Samsmi@tions,
t han about 0.5 m.cr q and pores with_a mni

end 6-unggisokonsrin e it (3 of TALBHTHgnBIoANS HAIEH PACEP AhRTIRGHies with
mul‘ucyc@b@tﬁﬁhﬁé flﬁ‘lEtlé}ﬁﬁHIt TZlﬁ 1l o-mﬁe P—ﬁhﬁhﬁ?xﬁoﬂ@ %tlr%%ﬁric@hted%e oils of

aci d y so that 0. grans t her eof p08|t|one in a
this mvel%tmear@ Bgateaght @@iﬁi@rélof giofgeules width nmwmlomaiﬁa@dmoa@hw

E PRSI A7 ol DASRIRRD ) 50,100

percent of xtoldviutes vsimmyelbpzraﬁ‘ nonfuselopalify\gréayerahardl®, pmf@:rebdy goater than

on, sel ect.i vi.t s deter
15, more iR il: 435 Ten T GRY ket He R e BP TP E PR sy Er with
monocyclopatAhhic YoRtisngned @@hﬂp@rc@ﬁ&ﬁ%@&ecﬁéﬁﬂf&uﬁ@ﬁo drd¥finic

product) when used under conditions |eading t 6%

functwn@&l&ﬁ gispist Ban f, miefershly Seaterdearat{l mose pyeferaly g@@ﬁé than 100. In

species. If the crystallographic free dianeters of the

channel s of a nol ecul ar sgeve are unknown, the

ef fective pore size of the nolecul ar sieve can be

nmeasur ed usi ng standard adsorption techni ques and

hydr ocar bonaceous conpounds of known m ni mum ki netic

di aneters. See Breck, Zeolite Ml ecular Sieves, 1974

(especially Chapter 8); Anderson et al. J. Catalysis

58, 114 (1979); and U. S. Pat. No. 4,440,871, the

pertlnent portlons of mhlch are |ncorporated herei n by

o o o - Y o o o T a
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reach at |east 95%of its equilibrium adsorption val ue
on the nol ecul ar sieve in |l ess than about 10 m nutes

W@ piop09630D. 5 at 25C). Internedi ate pore size npCEUSL086/005721
sieves wll typically admt nol ecul es having kinetic
di aneters of 5.3 to 6.5 Angstromwith little
hi ndrance. Hydroi sonerization catal ysts useful in the
present invention conprise a catalytically active

preferred B BHOBRNRL he Fisthdralropsth AeRvISIgPGRNObasd ofidhaletwe @tlpgrcent of
actijve hydrogenatlon nmetal |eads to product

molecules yih srasgppyriopapdiyae functignality geatesihianl,iang a wejgit pgieent of
molecule§ §rt§ lrnl%q}l'ﬂrln&@ %Fragg%énﬁﬁ%cﬁwnﬁiéﬁggﬁac%%% é,:'ﬂfrltr%%lgn%ﬁ]ﬁg eHdl8s with
multlcyclowgfﬁmaﬁmczum@htyp lrathisrenrhodementphé Fadianfiropsle derstedllebricant

base oits B iR AR RAUBERHTIT0T: BRRERLE s Bialehiitgihor

preferablp'@étbvadi abvut 3 cStead abéti 62 Bt aloseypreferdbl phetdeéd abdut 3.5 ¢St and
hydrogenation netal is typically in the range of 0.1
about 12 ¢4 5 wei ght percent of the total catalyst, usually
Infah@ﬂﬁbpelﬁb&@m@m\mg mscﬁﬁtﬁ%Féoh RAdedRbritAt 86998 e is a
I ght percent. The refrac oxi de suppoit mRy be
relatlonslmeb@w@ﬁthﬁ mesiaht hereet okillmolnaplsomith at least ohe aycdoparaffinic

functlonaﬁﬁfr%ﬁ rﬁtlé BH%&% Ws%?g‘h{ &*th&ﬁﬁ)ﬂk%% Bg‘s’e o{ﬂg 8{“ ﬁ’ﬁg {19en 'olm' $Rat i is, the
alrum na, SillcCa-al u na, mnmagnesi a, Itania an
higher theclindanatat vigosity 4td 063 in cBihehe bighértthomaodm bf molecules with

cyclopara%%{rgc& ﬁwgﬁag%@%tl aggp%lglad b t}%ig%or ggégdlgi%lﬁtl g‘gﬁﬁdgﬂiﬁlgﬁ ~hgpsch

derived lubriBat®h g dils¥utedd RelghEserodnt Hf MOROAYEH AR YA finic functionality
functlonallty and l'ess than 0.05 wei ght % nol ecul es

greater thag the kiffegntie Viscasifiién ¢manliiphed byresanaterabbngregter than 15, more
J | I,

preferabl}h%tgétgt @gg?é gta égc{ba yxi%lglﬁ?@%@gt Vﬁ'?nci]%?lle% rvﬂﬂ%%&#cﬁéelg}garafﬁmc

functionaltfytte eight pgcgm bf ndkedyles wgh ateémcryehbpynaéﬂirdq fumndortabity greater than

15, prefe iy L P SR a4 g i Qg scherTiogeh derived
lubricant pese 0#ls Bavafa Kifi@natid vise 8ityi 481 00HC mwe@yabb@t ZT&Sthah@abai o cSt,
incl ude tenperatures from about 60QQF to abgut 750F (3

preforably 6SEVEGS SPGHIA S GOEFEON L& Pt ABIRPMBOG{IeBDIe oYs BEBIEe @

lﬂnematlcmggit}( 2o d &f RBP4 BIRY) oSt %ﬂ&j athtfu® § % WS §n(f L) Q\l%(i)éﬂt percent
to 3000 psig, preferably 1 to 2500 psig.

of molemﬂﬁﬂdfﬂ& exshapriagime Smchedin that ip h@@sb,uté@s rthantlﬁlvselm prrexkt.
X W t.hin
RSS9 98 0L L LSRG L e o v
aromaticspardt tha FINE essmethod aseslub shandterddel sytukdies ﬁamcﬁ'ﬁe’d iAEAC| Kramer,
« sa essure e Liquid hourly
ctal., Wi S{BlogR Tt b v it Gietionm sy diontiog Sabuy
presented APE1999 ATCRE g}%ﬂ@' NakionRl 9k&kR0h YdukeR) MQ&Ht16019]99t ﬂe contents
about 5 hr-1. The hydrogen to hydrocarbon ratio
of which ijinqerppreted hergia in r’fﬁ)ﬁﬁtﬁ%ut 1.0 to about 50 nol es H2 per

R D8R PR TG B B AT PRl A

processing teabifiitiiesven frorodpeer dlefingg es@echyldabr ailsgintempaaturesndar e ‘cracking’

. ribed in. U S. Pat. : 282,958 . and 5 638,
reactions. FIRE bEoep 8 e iy L BTSTHS BT S it Bl sl
weight prédiRts'th&thh b6lbythe bid@oAdR Raise sBdiBRAI tInigBndrNColeBACdan ®R removed

zone during the hydroi sonmerization process, typically
during the pyogesp o fihisgayention b ByirpArisking ppby alapireatmest.- t o 30

MSCF/ bbl (thousand standard cubic feet per barrel),

preferably from about 14X -about 10 MSCF/ bbl. Hydrogen

may be separated fromthe product and recycled to the

reacti on zone. Hydrotreating Waxy feed to the

hydr oi sonmeri zati on process may be hydrotreated prior

to hydroi sonerization dewaxi ng. Hydrotreating refers

to a catalytic process, usually carried out in the

presence of free hydrogen, in which the primary

pur pose |s the reanaI of varlous metal contam nants,

..
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oxygenates; or aromatics fromthe feed stock.

Generally, in hydrotreating operations cracking of the
why@soea@rbon nol ecul es, i.e., breaking the | arpPer/us2006/005721

hydr ocar bon nol ecul es into smaller hydrocarbon

nol ecul es, is mnimzed, and the unsaturated

hydrocarbons are either fully or partially

hydrogenated. Catalysts used in carrying out
Tﬁyﬂbpérﬁ&aéﬂtmlgaﬁf@; g@&ﬁde&fv@d Wricakt HAW bilshsédva the Examples

for exanp Pat. Nos. 4,347,121 and
aresummﬂmwm"fﬂfbéeﬂbntents of which are hereby

i ncorporated by reference in their entirety, for

general descriptions of hydrotreating, hydrocracking,

and of typical catalysts used in each of the

processes. Suitable catalysts include noble netals

fromGoup VIII1A (according to the 1975 rules of the

I nternational UniTublefil: FRIB@Peopdafesi ed Chemistry),

such as platinumor palladiumon an aluymna or

siliceous matrix, and GrBigAA LI FEdB o oilSBI B, such

as ni cNiscosiylay bSRUESHr nd-Bkel |t i4ftldn an7QP3iniina or

si | i ceNissosigtindex, U. S. | Pal43 No| 31452, P07l6&desdri bes a

sui t abPeurrfoldt€Gyet al cat akyst and-1i | d|{ coridi tijons.

Q her FVS abblsisat al ysts are described, for exanple

in U S Pat. Nogpakfiay, 2880ant 33904, F513;7 2The

nPn'nOb@@hﬂﬂﬁéﬂﬂﬁﬁﬁmm%W net@l si suyeh as 12.6 _

ni ckel |- '@%Mﬁggﬁr‘l’dﬂara?ﬁl% usal | y| pregent|ingkhe Ifinal

cat al yjst conp03|t|09 % q@b@es QBbﬂqre Yesigl 1y

enpl oyed—n—their 1cuu ed—or—sutfrded—tornms when such
sul fide conpounds are readily fornmed fromthe
O afetdlffuieﬂrsamﬁtai hydiscaiboasl fourdd éd Bibriecht base-oileak=elitimeh R

atal yst co ition nt ai xces of out 5
paraffins gy fRen SRRRAER mﬁﬁeéf%}eégw%?@mafﬁ (g2 53%W%8.°§iﬂaﬂon
and there@@r& qs&te deRHRA QBN dheh el et argisticdlin tiRA%Le ADRUESs

0.5, and general |y about 1 to about 15 wei ght percent
than 1 weight . cthe moatradfeeilvecwtyatio tfuegr dmpiore gxigdatiquygiability is to increase the

. i i .
v1sco&ty§19c¥e&eo§ﬂ%gb%(ls: 8. %E(ﬁﬁ%’? Troﬁ%%l‘?{l%ﬁ{eg }1%91?%1& é))g(%:erekglg qg;?kagly OCfntaln less
than 1% penaded. mtmmlthmmcaﬁmeh/ﬁby apetiwediar@undticanad muﬁi-pieg cent

tal . i nations .of tals al so
esclopar i Tt GoB SBF S0P Pl A RRE-eRy BB thei
high oxidd¥ih Shbia} fanekce@RAhdtiod B&W‘éﬂﬁ%am(@ﬁczﬁlt %sfé%llﬁ aﬂ@&mohﬁlly,
eneral, the overall LHSV is about

Fischer-IyppyoddgByef labaant s otlvare gsnerqﬂvedwﬂwé @%ﬁl’b sﬁr?l}paﬁﬂ base oils

[ I h
ot v BTG LS o SO g oL it s
viscosityriedsixs and exceltent wid f8ewarepertygsi cal | y gr eat er than 50

TReE e T ar ey Ben ke TR Rl G Aan B vy
viscositydhdtts. 30REMItY thdrl iheatbi¥ABy(AdIMD 150093 (). aiimeutally, they have
4000C), preferably ranging from 45Q0F to 725F g QP
a VISCOSIEde%‘S@FateW b0 Arewptiy a’?—l?@PE‘?t calculgied fyithe gfuation: Viscosity
Index = i‘@’ i Q Foéﬁlﬁ@rhétﬂ:g\f@&o%ﬁ? 85100h@] + B Ymbie prtadvR @ate?rtﬂ%h an amount

W ng hydrol sonerization to prOV|de t

calculate§ |bs(¢hﬁa¢quﬁ1®p Saseositr Indest= 28 Brlin€Bimematie ¥1®D$1‘£Y at 100°C) + 105.
Hydrofinishing is intended to i nprove oxidation
stability, UV stability, and appearance of the
Fi scher-Tropsch derived | ubricant base oil product by
renovi ng traces of aromatics, olefins, color bodies,
and solvents. As used in-g3Ri-s disclosure, the term W
stability refers to the stability of the |ubricant
base oil or the finished |ubricant when exposed to W
i ght and oxygen. Instability is indicated when a
visible precipitate forns, usually seen as floe or
cl oudi ness, or a darker col or devel ops upon exposure
to ultraviolet light and air. A general description of
hydroflnlshlng _may be found in U S Pat hbs

PN NN NN - N — o~ N -y p— — o L |
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hydrogen partial pressure is greater than 200 psia,
preferably rangi ng fromabout 500 psia to about 2000
w@3008/09d394r ogen recircul ation rates are typi caPCpUS2006/005721

greater than 50 SCF/ Bbl, and are preferably between

1000 and 5000 SCF/Bbl. Tenperatures range from about

300F to about 7500F, preferably ranging from 4500F to

6000F. Suitabl e hydrofm shing catal ysts include noble
Blendedrimibaicgnt fBaeeOE oup VI 11 A (according to the 1975 rul es

f th ernational Union of Pure and lied
1@3@&7@9{1 B ?lcgﬁ.&)ﬁseﬁls ;9% SNeiPReTgRVeIEiPn a@nggq%oﬁoawight % Fischer-
Tropsch@eHRdAbSEanbdst 68 QHS at TBAE bXe p&?ﬂ;ﬁﬁ%@&%{l?@%@ﬁtﬁ%@% ?il having a

) M1 A and Goup VIB, such as nicke
kinematig;vigeasitstat 4 08¢ graatan then ahoubd0 s$tand domhamd 0 c&t. TheSlended

: A cr.hbes a.suitahl e noble al .
e S OB B e o E e
in an amaumfs'tx;:tamgzimecdld alﬁcgn(t) 29 mgghk _i!_ﬁ aﬂdﬁhéJat%aglP@{e pdl‘gihl?zph(aoleﬁﬁ in an

, n " € non-noni e nEta SucC as
amount Gty %%HBT ?B‘@eﬁh‘ﬁ? WForhe Blr?ﬁ‘%‘%déﬁ?“%ﬁﬁbaéﬁ oil gaptbeamasistby
blendingGh® Fisalivd- T366k aéﬂi\?sédg@ilﬂéﬁnt]bats@oi?@lﬂéﬁlg é@yﬁ@h%éﬁ&ﬁ%ﬁgﬁﬁ base oil

b of njckel and/or cobalt determ ne
y techniayes kagsanigithese ok slddén thews. nobl e netal (such as
Tk &t dpMD | At al [ cess of 0.01 r o
PRI RN SO O b RISl R DI
between @beri2rdt pohaboof 2(haflt) mrefeatbly betwagn Alosi &8t aud @BoutIUGR:. as
treating to

) XL Uf: of .pl.atinum.and pal.l adi ] .
retraf] SEU505 R ORI RSN AL RSk e
lubricanttlmspoidundite pbelpRiolelil RBSEt BREioNaS glebtef ihaRAD c8ASR more

tion Optionally, the process to provide

£ bfhls. Frﬁétlgng
preferabyR EepSEWaP /¢ FOpsch derived |ubricant base oil may
ToebHaAEthk bmbt PRAATuE NGNS YRS Bﬁﬂﬁédailutﬁfcaﬂﬁﬁ AL L Fniy\cle\%)%vith at
feed prior to hydroisomerization, or frac |onaf|ng 0
least onetapii weyadiditivat Thablendsid| finydhed lubeigarftmoy teheade by blending the

| i | on. .process.. The fractionation of the .
e QU DO 01 OB 0853y T RS ROBLA DL
art. The blendédAmithdddsieicant coimponerds Sl bt Blegdddrinatsit@sstbSgoing from the
ndividu eneralé¥(gcc?%&;| heP b%%glther atnnsgher[c or vacuum
in {CQMpPRE i 8 .ﬁ” t .138561%1 108 idﬁgt](!‘:(blﬁbl.éqan.h zﬁgg.ﬂh@p ip@lyg]phaoleﬁn
lubricantbAGSIMadd Hel anli AhdaP RdditNJTRFRART th prlhi®i tht téﬁﬂ%ﬂaj?héad lubricant.

typically used to separate the [ighter distli
In the altgingtivy, gheFischer hrogschrisphiehbeieant hisddilend itlst pdlydples]efin

P : : I ' avi.n noinitial hoilin

bvian G0 PO LG LAGHERT: DEVD0 Mok a0 e g
1ubncanta$smﬁh, 3%gﬁ)mixédé wiith gireeantit- e egp emlﬁtitdds. evlshetﬁ(}@mm |1u1§i*[c@i|§t!‘1h£‘59be
- of the car S t ake. pl ace | eadi ng tofouling
isolated aosfsucf‘}h%r tE% acﬁcgm?fgcg%ﬂiﬁ%{e?r&agWQ? PED’@gC‘Hf‘W}‘FélaFFéTéV i er

Tael FischeyaAGbpsh désted a{dabakSoil ViREE 8] thy bIagh ﬁlgri?]ant base oils

iep rate the higher boiling material, such as the
and blendedyished fubpigants of the presentiimiestion mepbeinkhelpentedison kitndjferent
from the E&D ' ' [,cant L, _1nto

o ISR B LSR8 R S PRl 2070

addition, [ifstdensie! fimished hubticanit ngy b annufactupsdod uite diffeeert ham B gite at

. or Wi,SCOSi.t of | ubricant base oi]. Sol vent
which ‘h%geﬁg@‘%“ﬁ%“ phite piededbpignhete e e S pbamenlgnedn Proferaby, the
blended ldbri¢anebask blifah¢ &ietblddse fifishedTaYri nbate nihak UoRiec RO k¥ Which
.. J.fdewaxing step follow ng the hydroisonerization
stte 1s dlfgﬁfwé*%@ thsav%tﬁifhleb%af%ebero%pmhaipnyedﬁayn@@t baseiltiporiginally
renove smal |l anounts of remaining waxy nol ecul es from
the | ubricant base oil afB&r hydroi sonerization
dewaxi ng. Sol vent dewaxing is done by dissolving the
| ubricant base oil in a solvent, such as nethyl ethyl
ket one, nethyl iso-butyl ketone, or toluene, or
precipitating the wax nol ecul es as di scussed in
Chemi cal Technol ogy of Petroleum 3rd Edition, WIIliam
G use and Donal d Stevens, McGaw Hi || Book Conpany,
Inc., New York, 1960, pages 566 to
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570. Sol vent dewaxing is also described in U S. Pat.
Nos. 4,477,333, 3,773,650 and 3, 775, 288.
wo-e®eloeq3odir opsch Derived Lubricant Base G| TheCT/US2006/005721
Fi scher-Tropsch derived | ubricant base oil used to
prepare the bl ended |ubricants and the bl ended
finished lubricants of the invention preferably have a
vi scosity of about between about 2 and 20 cSt at
made. A(‘J@@Qﬁ@lyﬁh@FtEdst&ﬁMpsa'ﬁ oaseh ldeichmadsd sibisintanfachaskasai fist site
nprise > 6 weig % nol ecul es wth

and shippgg mveptﬂprgmafer ~°1“'ﬁ1 E he grrepd Emace tiie repr s dheabipghes Tgopsh
derived ldﬂ?ﬂc%tbas@d@tﬁ%ll %h‘z%l%ﬁn NRA Y SIIRRRE, 3hd PeDlended finished
functionality, even nore preferably > 10 wei ght %
hmncmﬁnnh@mﬁmesaﬁmﬂhsﬂ@ﬁ@@w@toparaffln|c functionality. In a
preferred enbodi nent, the Fischer-Tropsch derived
| ubri cant base oil conprises very |ow wei ght percents
Blended Fihishédhmtricait, a hi gh wei ght per cent of nolecules with

cycl naffnic f.uncti onal i ratio of . .
Flwéﬁiﬁ?l EEsERmPEFe ﬁﬁ?ﬂé&ﬁt@é& b%ﬁ ﬁﬂ@?@ PipAF aRe pdgitive.
Lubncantfua@&&ﬂsoenéltﬂetxﬂost Bnp’tﬁtaﬁthionﬁﬁ)h@ﬁr&)tf fiafsh&DlBEEHneS gaﬂetdny
mul tlcyclo?arafflnlc functionality (or high weight
1

comprisingeF0&net tbe fmshasclubreantsy; (The fpisbed ibdprantstft wn@sen invention
may be uéett@ﬁaﬁtpﬂl’t}tﬂésy ngflél%%gééc %yég%gétﬁgrtsgmmd%@fa%ﬁ%&s agplscanons

"'ecul es MAt Inic functiona
Thichdertded dineshed Iﬁbﬁmﬁd’ofdhﬁ’ pwmﬂt inlsrbmttwa:nmpbasa ledst one Fischer-
0. ' er.cent
Tropsch TS {3t pase ol puBEo bR as Brigh Yo Sadeiien il nGhd VR fpgtattnic
functlonaﬁty%d\l\&b ghah 0%5 Wélglavpmeleelleedite ﬁﬁﬁﬁhmﬂchbﬁkﬂtty, at least one
scher-Traopsch_derived, | ubricant, base oil conprises

Polyalph%ﬁgﬂt rt?étltct@ﬁt oibhaving @ kigpatiGyisqosiy areashhan f"h‘i"E 30 ¢St and less
than 150 éStnéHd' RNRebtive 2oudf @J]aag %asﬁd?ﬁ@ntl@ear%ﬁgitﬁe hTﬂJ‘bl@@&éinn@Jhed

wei ght percent of cules w th nmonocycl oparaffinic
lubricants ofrile pr@mt invention exbtbg:twcqpepn@ itictiph amd M@aupleeeltws h

mul ti raf fm c f tlona er abl. at er
Byl 5 PR R 8P Bl LR e
comprisitig aslehr&kr-Ti‘Efp@cﬂﬁdevekerubbieﬁn Ibbdardilcia fdss thaﬁ ¢havidquiredifird Seished

ercent of ecu| es th aronmat )
tabricant CorRgt ok fnp g Hegalpesm Eecanﬁfatﬁé Pl At » pebelsheolgfin lubricant

base oil. AREGAMLES th\éﬁpEJ%eﬂQH%ﬁSﬁ qp@&{s%@éﬂ QrfriditGikdo9BRl e si@hificantly
greater than 10, a wei tercent of nol ecul es
aﬁﬁﬁm

less anti-vypar gddiiive isegavited &rr@fﬁnﬁh@dfl saaprisipg effischersTionsph derived
T

vican Gl LS DS ARSI VP MO aReldor

and less thanbd. Oi:watght%‘ onl@iles githareanaticlfanct®balivg bgﬂntlec%vﬁhhu rates
term el.uti col.umm chro ASTM

polyalphaiofig 115 cats s (R PEHEE  RREEAYS THOORY SnIDoe o B e ghout 30

cSt and 1¢d€HRRUBOES: thdh th A TEhighed dlbriRiht CdBphbias 8 FschMaoNepdch derived
Resonance Spectroscopy ( Nglecules with aromatic

lubricant b ©iliip gl abgaca pea mlﬁelehﬂoqu)m labrlc@ﬁblenﬁt oBf Aceardinglya i the

e 5850 B PSSl G 00, SO B DU ASTIA D
needed. Piusf the breddehtbbddamtsrof @ambmumesntwnmhn he osdttq'n make high quality

ot rese iR an. anoun ss than 02
engine oi{ 385 G op Aol et B GG hhe 1P of: FRRR moToihshafe ol
specificatgscent . Sul fur is present in an anount |ess than 25
ppm nore preferably less than 1 ppm as determ ned by
ultraviol et fluorescence by ASTM D 5453-00. Aromatics
Measurenment by HPLC-UV: The nethod used to neasure | ow
| evel s of nolecules with-B24omatic functionality in the
Fi scher-Tropsch derived | ubricant base oils uses a
Hewl ett Packard 1050 Series Quaternary G adi ent Hi gh
Perf ormance Liquid Chromat ography (HPLC) system
coupled with a HP 1050 Di ode-Array UV-Vis detector
interfaced to an HP Chem station. ldentification of
the individual aromatic classes in the highly
saturated Flscher Tropsch derived lubricant base oils
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the basis of their UV spectral pattern and their
elution tinme. The am no colum used for this analysis
waledoboosem | at es aromati c nol ecul es | argel y on paiEUBASE/605721
of their ring- nunber (or nore correctly, double-bond
nunber). Thus, the single ring aromatic contai ning
nmol ecul es woul d elute first, followed by the
pol ycyclic aromatics in order of increasing double
A effebtivy BReintRE bt 18t 6f¢! bxm-weﬂfadaﬁ@ameamhmmbumi dfiahigwear
doubl e bond, char acyer,

additive ig g a4 qiVRRAGHPES AT frﬁiéVIiiva%lg i b bipad SR of proevide

a blendedvﬂrﬁﬂle@ YbhioRA kAt i 1eriek Bk {3t Witk Qi g\/@@ﬁéd load of less than
entlflcatlon of the various base 0il aromat

300,000 mnymn@eate&ydéy fesohan Aé0.POUmiapOeIn cefepllyties ﬂweistSO 000

3S
miorons” IR 00 AL o SR .Vsﬂ%ﬁvﬁa@t\m&lﬂl
1000gamﬂﬁémxﬂmﬁmﬂmﬂﬂnamaDO@ﬁnGOmé.d@gﬂéﬁgd@ﬂemﬂgmmlnmmWME

t .of al cl opar af f c substi t ut
preferably ey 8¢ SRt AL S st R Bt 0y b ehtst gt b
weight %to(f t1REp] GRS BishYE 1abkdnt. grwwéﬁv@ﬁhm%f afi-Ktartddditive in the
electrons in the aromatic rin Since few

blended fl]\h’%le% Bibriganteef the pissant Envepiasos iess thepite qifectivroampemst pEapiiwear
additive rE@n&ﬁ in 8 H{Bﬁc {)rﬁg?ﬁfl% h @Rl IfrBﬁ)s\eﬁﬁeﬁ%QQ%rﬁQn\.a&‘ge oil in the
observed for

princi e aromatic groups
absence of depnlyiafphadeﬁr@uhnd;ant bmtoulomd @fpoiyla@h@d)lgﬁm hiprigand ipage agl in the

onpoun was nmad .in rating chromat ograns made
absence #P?ﬁﬁ%ﬁ%ﬁ%&dﬁ@%ﬁfb“?{%a?ﬁ%%? 81&' each general class of
ABDIRO UGV Yedct EHeeniaNRI Wil mdfaBsurRb&iih ieQiiphenEoemgidbi¢ated to
for that aromatic. Retentjon time window limts for

form a Tayes éhat spdBergycer ot citber Iqurmedium drmpsiaibres gndhioadsen §jeh-

temperatlﬁé’sain'd%ddg 9T ka1 &ﬂ’ﬁé Wit %tfd%@sQ'&fn%ﬁG 8 fSR{RLNBy. O he anti-wear
el uting conpounds at different tinmes and assigning

additive mayeln ang or h@r@ppﬁabﬁmsahaéesamw&ﬁntbomoa@@t%a@e@ on their
Y rit rption
dlalkyldltﬂl ghéslp%t S\/\}%} aal Fﬂloc%rlg(&(%aﬁ% rl&’l%fjgllthl ca Vge%tll%géges of
d1alky1duﬁrooairbﬁma>tes; @mpm}dméd ammaedmihgldrth@plho spheheg bihyx d ate uhaice d
%$p II | ubri cant ggse oils. HPLC- UV

dithiobenigyissr S PupEe RPN SO by PHEhTITRACRES RS sulf
compoundd, %ﬁ%oﬁ{)mﬁfd@ r@ﬂdrﬁm“c@fﬂ@@&’fﬂﬂsor%f&fm &lthM861Y HrofradbBY &leSanti-

ti-ring aromatics typically absorb 10 to 200 t'i mes
wear addiigye is agp@t@]r@plyylﬂﬁ@ﬁpgqspéqt@ ad gign roverprefeably, the metal is zinc. An

b

ovew1ew%@)}f%eﬁ%g%%§ 6%&1%211?43@'&1@%{s?gﬁ@%ﬁﬁ]éé%%ﬁ. %n@?ﬂﬂ*ﬁps, W.
D”“LumgmpaAahﬁwammmnﬁuﬁwdhAmﬁwMMmmf@pr&wéb&és2@ﬂ aromatics

R e e e

additives @Lflchaasﬂl’ﬁdglent@\@fe]rg’dhtéo @isp&edhtd, Brididihtsp @R p¥int ERbReEs,
| kyl - 1-ring aromati c napht henes_and the | east hlgm

Y.
viscosity fnsie FIHI@GV%YH@)?‘I“ PrapY #HY, arfeasityanqdifrs,dHetion madifies, demulsifiers,
o TEONE L ARERBLNS. SR O L0 NS LA i
agents, lulaticigy7i2mmo wees, metvédeadwaiptseg@hng)mdtsctablanesa agmtsybadtenkides,

. | engt.h _depe ent 0 actors for each genera
ﬂmd'lossﬁéﬁ%{?ﬁ 018Ta§ e al%gg @1815 8% m ned by constructing
WBeS FisSositfwdek @ﬂhprofvél@ Arepadded, rmﬁeﬂabrymmpata Prelént il i@ Smount less
based on the nearest spectral peak a rbances to the

than 8 weigly oercents 29 ey esier go-éq{&q:%%re agqsd, pre )éthey are present in an
al kyl - cycl ohexyl benzene nol ecul es in base oils exhibit
a distinct peak absorbanegat 272nm that corresponds
to the sanme (forbidden) transition that
unsubstitutedtetrali n nodel conmpounds do at 268nm The
concentration of alkyl-1-ring aromati c naphthenes in
base oil sanples was cal cul ated by assumng that its
nol ar absorptivity response factor at 272nm was
approximately equal to tetralin' s nolar absorptivity
at 268nn1 calculated fron1Beer s Iam1p|ots Vélght
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nol ecul ar wei ght for the whole base oil sanple. This
calibration nmethod was further inproved by isolating
WO b@ed9a3nsg aromatics directly fromthe | ubri ceet/ubas€005721
oi I s via exhaustive HPLC chromat ography. Calibrating
directly with these aromatics elimnated the
assunptions and uncertainties associated with the
nodel conpounds. As expected, the isolated aronatic
amount 1&8 RS Wdghtpetceie Eviet &ﬂﬂﬂpﬁfé‘r:ﬂﬂ? alic filgledtibeidmtekcording to
conpound because it was nore highly substituted. l\/bre
the preseqtjaysnfip dp pyt copprise M}Sa?%wnd@é|11?151r°é{?re0rtaﬁe68ﬁqbﬁfcsw
PreferablJEthd 8nddd¥hisHdl ?&Hrfch'ﬁt@ gf e B?&Qfﬁ 1NRAR hHS a\Aﬁé'c%sny index of
Separated fromthe bul k of 'the [ubricant base oil
greater thaa M@; naoTY\aresrebly grdatgy rﬂeqndﬁéx WilkouHPie Ry viscautygrdargmprover.
e {
hedvi@%ncqg §E5| lgjf%s;enfcloy&tlgg %9%8 ﬂéﬁécﬂ% l?eda[)rﬂﬂltt%rade
internal ogumnmonfeﬂglhlemdkéhye bilve 2AmsmiskioRd 25114&1]10\1/@ tradd flnddsa ofbine oil, a

compres%ﬂéfag'@i% gta %ﬂ‘l r}%agqu}nsge (inltequﬁ:@ﬁgrg o Eﬁ&%@(}qdl fémshed lubricant is

a multlgrg@el infeRal b@nblyéfnblli‘ iR 4BM a0l et FAEI0ARR2D0R
low rate of i8m s/mn. Col urm el uent was fractionated

specnﬁcaﬁweén ore PReifligembedigrent dhgddensled fipishedblubtieant it arbigidn

o A5 S ol B GIA, SFENT U 6 g0l A

viscosity gvalegé OW 2Q.50-X30 sloMpaiC er IAMEXX wiltrgh XQX @I’ﬁﬂ é@L 40n&0 or 60.

onset ..of si.n t.ic. elution
in anotn 35 g Fent Hich Pt RASPREPtbo P ourRlo ool
crankcasé &l hi2e el e epecdfeationsaoflatA&BNERVECE £ 2962 EldpardOil Sequences for
indicating the onset of two ri ng aromatic el ution.
gasoline, pight g dierd mEnes oepeava APy Hlisrl 8esi ngl e ring
TRE BRIk & 1ﬁt@ﬁ1tai %%ﬁoﬁ&%%e@farﬁ{@as% %ﬁl%%r@ﬂl"g%@ BleFedehe
nonoaromatic fraction away fromthe "tailing'
inventiorspreferal eshilitsat TROS T R tcrtelsi@msetdmzlﬁmf Wethan@d P! torabout
45 milli HPLC colum. This purified aromatic "standard" showed
HHEt al kyl substitution decreased the nol ar
Sakpsieinplyl thie bjended finisisel fiaddants ofsheaheseht idG&ftioeleabibit exdeptional
... unsubstituted tetral.in. nfirmation of Aro i.cS by
friction applRyearniaPHT O e WERE reﬁﬁcm%rsgﬁ o PHORPBHA
The BehdQidded ItRichig oPE pfdsfl iNRARS RUBEd Wedt iR B4lapHent made
was confirmed via |long-duration carbon 13 NWMR
of ferroug alddyy s Ferrougvidoyimare eBeysenf itop, ewataitingyaioup apmops of eagbon,
W [ I
mangancPE SRS dnppjertBlet s ERAM e ALATRL L EP L0t ThobiBrs g
chromlumnmbgybéﬁmm]'hmd NMRdmﬁs Ihts clwnants, whors tatleded wu‘rrm%l form
. ar o ic.carpon to % aromati ¢ nol ecul es (to.be .
different SR8 DLYESHT Vi R L0 OB B S8 GH9 G SEh B it with
the metaPRr R8540 @uallyr6f i@f‘r@{iﬁﬂlo@@ th Pedib&Rbat varth Whedsperitidslon tEastirfaces
base oils were si ngle-ring aromatics. H gh power, |ong
come in epptast With cadritood basel i ne anal ysis were needed to
%L{fl@%lgﬁ&’edqqm% fubdc ?Hf’?st f Fﬁul%%%o b0a Qmﬁle/gr%eqm}ﬁa? combustion
ol ecul 6s.  Nbr e specifica to accurately neasure
engine cianlmalsemdglas itbrnal ¢ommisémélgmmoanMg healbt taemay berapdrged by

operating i EpBto e SO GhRR IR e RSB e e i Spyricant o
the presehtl{ BMindsdiM &ftidnd The efiaCinb £ Be EcaiBifikssidN ighitibf éhgine, or more
duration run_on ,a 400-500 MHz NMR wiith a 10-12 mm
specificallyja sPBpTosTion NI SHEIRG caMpRRdViBran erbewt gas T dispimgat device.
was used to define the shape of the baseline and
consistently integrate. TBé-carrier frequency was
changed once during the run to avoid artifacts from
i magi ng the aliphatic peak into the aromatic region.
By taking spectra on either side of the carrier
spectra, the resolution was inproved significantly.
Cycl oparqffn Distribution by FIMs:




Paraffins are considered nore stable than
cycl oparaffins towards oxidation, and therefore, nore
wale®c02d3h£. Monocycl oparaffins are consi dered POT/ES2006/005721
stabl e than nulticycl oparaffns towards oxidation.
However, when the weight percent of all nolecules with
at | east one cycloparaffinic function is very lowin a
| ubri cant base oil, the additive solubility is |ow and
The engirleenay! teest sprmriguitiop ab gibe, loi tprd spegifically dspattpigaitionfengias equipped
- oi.ls Wth. these erti.es ar.e pol yal.phaol efins and
with on @itiefst o s SeRPneBbaaics: 1108 pesite B Bler By avppe i
turbochdr e Tab audl nfa¥the vdiapfual 4 10¥6sulfie dieBRN TN S ERBBK: fuel, an unleaded
. properties in finished [ubricants, expensive
gasolinep o iaBIled3f-s such as esters nust often be added.
5 Preferably, the Fischer-Tropsch derived |ubricant base
oils used in the blended | ubricants and bl ended
finished lubricants of the present invention conprise
a high weight percent of nolecules wth
nmonocycl oparaffinic functionality and a | ow wei ght
percent of nolecules with multicycloparaffinic
functionality such that_the Fischer-Tropsch derived
| ubricant base oils, alK&¥AME&EShe bl ended |ubricants

10 BRANRIEHIGH! b 1Y Al ; ' LA
] stabiIiLy.ang ﬂ?gﬁpggicosﬁﬁﬁﬁ%%ﬁgﬂﬁ%ﬁﬂgﬁgﬁf?g%ﬂ@%&ﬁggﬁue
intendedfg §e ppY-EME@IGbi | ity and el ast omer compatibility. The
conposition of nolecules with cycl oparaffinic and
mul ticycloparaff nic functionality are determ ned

using Field Ionization BapléShectroscopy (FIM). FIM
R A N

heat ed from about 40C to 5000C at a rate of 500C per

15 Twosaheles D dydmasatsPBRthepTeéRth Was, FICWaR edadd Bmwekzs 4fkre
08% at a rate of 5 seconds per decade. The

fo z 1 )

made US%&[?Q-E%W sehapligpsel cofalvet- Kodheamnies wenanrayzedsne found to

}wyeﬂm¥@%%ﬂﬁgggﬁwﬁgppﬁﬁyv] Each spectrumwas C 3 corrected
using a software package from PC- MassSpec. FI M5
i oni zation efficiency was eval uated using bl ends of
nearly pure branched paraffins and hi ghly naphthenic,
aromati cs-free base stock. The ionization efficiencies
of iso-paraffnms and cycloparaffns in these base oils
were essentially the sanme. |soparaffins and
cycl oparaff ns conprise nore than 99.9% of the
saturates in the lubricant base oils of this
i nvention. Response factors for all conpound types
were assunmed to be 1.0, such that wei ght percent was
given directly fromarea percent. The |ubricant base
oils of this invention are characterized by FIMS into
paraffins and nol ecules with different nunbers of
unsaturations. The nolecules with different nunbers of
unsaturations may be conprised of cycl oparaffns,
ol efins, and aromatics. As the lubricant base oils of
this invention have very low |l evels of aromatics and
olefins, the nolecules with different nunbers of
unsaturations may be interpreted as being
cycloparaffins with different nunbers of rings. Thus,
for the lubricant base oils of this invention, the
1l-unsaturations are nonocycl oparaff ns, the
2-unsaturations are dicycloparaffnms, the
3-unsaturations are tricyélieparaff ns, the
4-unsaturations are tetracycl oparaffns, the
5-unsaturations are pentacycloparaffins, and the
6-unsaturations are hexacycloparaffns. |If aromatics
were present in significant anounts in the |ubricant
base oil they would be identified in the FIM anal ysis
as 4- unsaturations. The total of the 2-unsaturations,
3-unsaturations, 4-unsaturations, 5-unsaturations, and

T T 1" . o ' Y 4 M L o, .
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In one enbodi nent, the Fischer-Tropsch derived
| ubri cant base oils have a wei ght percent of nolecul es
wowaok/0gszed opar af finic functionality greater theer/t82006/005721

preferably greater than 15, nore preferably greater
than 20. They have a ratio of weight percent of
nol ecul es with nonocycl oparaffinic functionality to
wei ght percent of nolecules with nmulticycloparaffinic
functionality greater than 15, preferably greater than
50, nore preferably greater than 100. |
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base oils have a weblg Nt FiR@ECBBbscRivagDl ecul es with

nono
a we
mul t
even
func
deri
Vi sc
cSt,
nost
cSt.

Lan rgffn1h functiona

tv_qareate

than 10,

the Fi scher-Tropsch derived | ubricant

and

ropseh Catalyst pol ac il o

{pHgsed

Co-Based

AN A T3
13??",‘“’.31 5 . Wagi ¢ function

BFTWXIAPQQ

Fhifsx® 1

or

f\il]:,,po les with miltic

£9 apar af f

hi<e

MRS PR | 0t hi s enhadi

negt . the

15 d%er - Tr

opsch

sity at 100C between abo

L SWeenbr NN base oi | s maf-Shave a

Ut 2 cSt a

k9.6mat i c
nd about 2

Gf¢ NfParaffin Anaheisween about
priefabN Epraffinh®tdeen about
| AvarfettvaNuaspiodi ment i n
veeﬁvglMﬁaIP%liﬁnWekﬁée oils,

2 cSt and
L cSt a
2h® Fisch
k% is A

about 12
ngd. 2bout 1
e¥0-7Tr opsch
43@l5at i ons

t ofe cycloparaffn1c funct
mat ile viscosity of the lu
ntidn. That is, the highe
000&»i n cSt, the higher t
cngoparaffnic functiona
preferred enbodi nent, th
i cant® base oils have a we
cyctoparaffinic function
mat € viscosity in cSt mu
erabl’y greater than 15, n
ZOT”and a ratio of weigh

all nol ec
[ f0nal ity
pf97cant ba
 63%e ki ne
h?ﬁ;nount
t hat
e/Hi scher -
perc
2\ ty gr ea
prefer
er cent
nality

¥
f
t
uﬁlnnar

ent®2of nol g

plied by

ules wth
ar2d t he

s®80i | s of
n&Pi ¢ Vi sg
of74nol ecul
arlé obt ain
Thépsch de

t87 than t
Bhr ee,

y gr eat

nDIecm

tjﬁ;@e | ght

t
333r of or ol

49100 1

Jlncp

rQQA have

*The resgﬂ&r;%{t

12 ¢

1000C

hQaQqu en_al

R0 2 cst

0
cSt,
2

hi p
at

this
osity
es
ed.
rived
cul es
he

er
es

t han

a

St.

and

AvRRe ?HO%\@#@%WPM@EG\MWSH%M 2 ¢St and about

Exanpl es of these base oils may have a

ki nematic viscosity at 1000C of between about 2 cSt
Tha Hisghrfromels sysrudgs hachawelght wlao oh tom;mmémhax@ﬁg at least 60

carbons %Bﬁaﬁ fH {)%ﬁ» }%%sgxa?fﬁ%l a? %ast ﬁﬁi 6 nel | ?er:]sgl L ae'légo boiling
point bet)WSE'M([O°B 2ﬁ&1(§1ﬂ)°ﬂn@hﬂd?lsﬁn1§1vs LTS FﬁEﬁdﬂ@%s@ﬁ %x&@(one sam le of
matics, and the FIMS test J)

FT Wax (o 16 st
Pt/SAPOKI law@e[lyst 8h aﬁ&1 hlumind lﬁfl&éi‘e Cfperafth &

652°F ang@ng‘ﬁ@
Iaf ﬂr@fweérpg Fad ¥ Nﬁ(ﬁ’?ﬁgleﬁiﬁreac r

hydro geﬂ\ﬁfeg
here

wax feeds are essentially free of oleflns,

paiich Vs
sition on Vi

an

Ininits entirety

d Ckldatlon Sta
L5y okO&HE 1 nrsastar prowate WE600 psigj andidous toeygh

ch i

processi ng techni ques can i ntroduce ol efins,
' cracki ng'

especially at high tenperatures,
In the presencéd8ef heat or WV light,

reac

tions.

due to

AYSiF Bydreisgnerized over %Erésszr?»bcmlyst or

rf?fl’tﬁ’%nk ImC?‘-ld,ehlteng& !tg hetween

at ed

ekl A0SR o oond

base oi

ol efins can polynerize to form hi gher nol ecul ar wei ght

products that can color the base oi
ol efins can be renoved during
the process of this invention by hydrofinishing or

sedi

ment. In general,

or

cause

by

clay treatnent. The properties of the Fischer-Tropsch
derived lubricant base oils used in the exanples are

summari zed below in Table I11.

~

e o~ " 11" a s

Table Il

.

| FTBO

T I Y T
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and therefore, nore desirable. However, when the

anount of aromatics in the base oil is less than 1
wowiogiove3dy t he nost effective way to further iPEr/OS®06/005721

oxidation stability is to increase the viscosity index

of the base oil. Fischer-Tropsch derived |ubricant

base oils typically contain |l ess than 1% aromati cs.

Due to their extrenely | ow anount of aromatics and
reactor cnumatrmnga P@Mlb@a&lmﬁmﬂ@ydmfmhbm@cg@b@? alSr enssaded at 1000 psig.
COI‘ldlth{l?] n t¥1 ﬁeclo ucl? reactglp tnlcglﬁg?g Hera?&re Pg§5 de}’)'iz"gazlg §£ LH]%;/?@% ff@ Het.

The @Vcﬁimbis Cbﬁﬂinglabkbfel G5ar Wbﬂastﬁonbhzﬁed Wddinosgheat by yacuum

. ... .Fisc Tro ch deri ve bri cant . bas ar.e
il fcpaieg BHAGS ApF G A5 IBron DL - s ey | g ropsch
derived 1NBMEnRbAsLWil§ Wefelﬂbtdh%dt B4 Ofrdre §F Whan), E'an@ Pm4Biand FT-8B (both

saturates content of (gﬁeater than 95% a hig

from FT\WaycByi Tspt daielen spegitig dastidlete feastionsorsgivf pothe ﬁr%beﬂrp@%h derived
hbncwmjgg?Eﬁﬁ&nﬁgwgpggﬁgﬁqggghﬁed | ubri cant base oils useful

ave hi'gh viscosity indexes.
Viscosity index is neasured by ASTM D 2270-93(98).
General I,chh e@foﬂsﬁl\égomehacﬂ s qdénw(ﬁzsbrm%ge oit han

120, pre erab VvV "an _anount quation:

Propfrisesosity | ndex = 28 X

lfﬂ(% nematl

FDBscosi t

FZ+8B

Hydrgga@yizatiog Fempamtere.jF ef

2104b| v qr eat

gP0t han an

aAbunt

Hydseibaurizatiod stwmmeCa@ma

PYEAPR1E cog

IP/SAPQdbx =

PYSARO-11

Reagiof Riessoresitsiec Vi scosity

d000.000C0) +

19¢5 . Bl end

L4000

Vis¢aglty #atd80fiC, 8se G | s Th

» 3ended |

Brleant bas

g.98% | s

of

Vis¢dsay dexs ent

i nvention ¢dAdrise Oneildht

% Fis

Hey -

Arofirtgs Wt?oder i ved | ubri cant ®8¥e oi

an@oQst

| east GHH

FIM#H Wiad qffvéoddeates n | ubri cant base oi |

vefmsi ty at 100C great
MeapcytiopareBes,

detal ved | ubri cant base

The bl endéd-Ol ubri can
pldfieyelaparaffiesonpri ses t hé-Gat

@P.0t han abg

| east

dP9-0in an &

tl08ase oi |
&te Fi scher
ARt bet we

having a k
@#0.130 cSt ald?2l ess

i nemat i

12.6
OB opsc

df0-90 and

c

h

APBBuity 99 wei ght % and t

lag.oat T east

4ome pol yal

pbapl ef i

In

Pour Roigf)°@nmount between abowd 1 and 3

OQ12nei ght %

-Thhe

Clobl esigieeC T ubri cant base

o9l may be

nade by bl €

RAB Ng t

he

Ratfol oF SAR6AMUIRPE 6faradiais| Ved

Siobri cant

basg oil an

@1t he

RatROloy abfhaebiedviel oo upsVA
conbi@erlri@&gpf sKki l |

ani gbase oil
in the art.

The

-by2 t echni ¢
Fi scher - Tra

ues1 known

psch

Bas@ @il PoREFdctdbr | cant base

orbs have 4

Komematic

V2.3€0SI ty

Oxidhtordl BV Houlet ween about

NdLdta and g

ko 20 cSt

,No data

Noftk 8ToRKiBHY!

wthet ween aboutigs cSt and 1ajgout 12 d

St72

CCEVelcediglp 85CIdpe differeaneerin the

kiomenmat 1 ¢

13627

viscosities at I000C of the Fischer-Tropsch derived

| ubri cant base oi

and the polyalphaolefin | ubri cant

base oil is %geater than 40 cSt and nore preferabl i S
The ratig)pEpaus poinhail Kigereatic vispesiprai 08K smeerglly éli*f‘dé’du PPt Bh&gdivided

by the k v%lé%ﬁhg t@ﬂ o‘;s‘;g %beobb e 'T‘Hg ﬂaéeu(?ﬁ 'CI]’ %ac&??s?ah oér%qlhéaé Hg?ﬁﬁgr calculated

one antl wear a
bytheﬂﬂkmhm@aﬂmhmbrlcant nay be made by bl endi ng the bl ended

t he pol yal phaol efin |ubricant base oi
anti-wear additive) dlrectli;
t he3

finished |ubri cant hi

pol yal phaol efin | ubricant base oi
bl ended to provide the bl ended |ubricant and then the

bl ended | ubri cant,
anti -wear additive.

as such,

and t

t he

he

to provide t he bl ended
ternative

Fi scher-Tropsch derived | ubricant base oil and the

may initially be

may be m xed with the
The bl ended | ubri cant may be

i sol ated as such or the addition of the anti-wear
addltlve may occur |nned|ately The Flscher Tropsch

-

I ubr 0|I ant|- e

t oo TG QPR At 5 SR adaThetteRt ¥ entrs Y £ A
whereiR La(d@nitioWBaRAy b0 CH i the ARREN Bthathreyith@adel ‘@nde’inematic

in a single step going fromthe individual conponents

(i.e., the Fischer $ﬁﬁﬁ§@hlgeﬁFve§tlubrlcant base oi
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fromthe site at which the conponents of the bl ended
| ubricant are received and bl ended. In addition, the
whb@adecof i ni shed | ubricant nmay be nanuf act ur eBICBRUSB06/005721

site different fromthe site at which the conmponents
of the blended |ubricant base oil are received and

bl ended. Preferably, the blended | ubricant base oi
and the blended finished |ubricant are made at the
same site, which site iEgadpfef2erent fromthe site at
whi ch the Fischer-Tr ch i. ant base oi
i's original | JATRAaton 3@33?‘51‘3%3?%}%1” LuH]ﬁcasncshelr Tropsch
derived |l ubricant base oil is manufactured as a first

site and shipped tq a second renote site. d
The e ohromsch deerad duorionsl B eHaMoRT St ok ot B, and FI-
$B) werd %g& b Afke tlﬂé%g:n@%d ﬁm§ﬂ33 1@Ricy@t phaol ef m and t he

t1ves, bl ended finished lubricant is
SrreamalfBADuofsdriad kinbingticdewsities it W0° Gwerriale W tasmeke the
blended #’ﬁ}%} dg%?cag asg leI%g ?gds% rd %lgtggf ciﬂ)ng%rengng dl%h IJhﬁﬂﬁ‘g PRO&, PAO-8,
and PAO2RDasyh®bird e Aud-16 (]amesytd@lslms glsﬂervﬂcbratlanark@cﬁ AmoITe rﬂhermcal

compn okt RSO R85, PRSI TR BRSO pao-

100) repJeE@ltsPﬂh@ £ARMalOVRSHRE oY PR MSed°Cnast onobi | es,
di esel engines, axl es, transn1SS|ons and |ndustr|a

Bagids icenteinggdotirFischst-Sapsch ¢qrm3§. h@@caru@aﬁieéaht@ hagh YIP@SIW
T
with Demxgeghﬂnhﬂﬁmn(m¢ mﬂélavmpacﬂ{agﬂmni@muo palnadépmsmt (PPD). No viscosity

SN E TN SR AN R ST

therefordd &lwaa lnBhalke &biyto 8B kA Bdostip e ithprodets. NBri@iokiané n&&tnt C
VISCOSIty reater than about_30 cSt and |l ess .than 1

measureggits WEFRIMARE @F the tast ls usSERITIGIR ayith loRSHIRR drichion; ’Flen"s
generall}agoq'lretldtgc?wnﬁggocpfu@p&%ﬁ r&}r mréslﬂ ﬁ%u téj&{ fh@&rﬁléld‘é’faret slﬂgwn in Table
esent 1 nvéntion ex t exceptional friction and
VII. wear properties. In general, the effective anount of
anti-wear additive needed in a finished | ubricant
conprising a Fischer-Tropsch derived |ubricant base

oil is less than that required in a finished |ubricant
conprising a conventional petroleum | ubricant base oi
or a pol yal phaol efin lubricant base oil. According to

the present invention, it has been surprising

di scovered that significantly less anti-wear additive
is required for a finished lubricant conprising a

Fi scher-Tropsch derived | ubricant base oil conprising
> 6 wei ght %ol ecul es wi th nonocycl oparaffinic
functionality and | ess than 0. 05 wei ght % nol ecul es
with aromatic functionality blended with a

pol yal phaol efin | ubricant base oil having a kinenmatic
viscosity at 100C greater than about 30 cSt and | ess
than 150 cSt than in a finished |ubricant conprising a
Fi scher-Tropsch derived | ubricant base oil in the
absence of a polyal phaol efin [ubricant base oil.
Accordingly, in the blended finished |ubricants of the
present invention, a reduced anount of anti-wear
additive is needed. Thus, the bl ended | ubricants of
the present invention can be used to nake high quality
engine oils and other finished |ubricants neeting the
most stringent nodern engi4fe oil specifications. An
effective anount of at |east one anti-wear additive
means the anmount of anti-wear additive in an additive
package or individually added to the bl ended | ubricant
base oil to provide a blended finished |ubricant with
an HFRR wear volume with 1,000 g applied |oad of |ess
t han 300,000 m crons3, preferably I ess than 170, 000
n1cron33 nor e preferably Iess than 150 OOO n1cron33

Y -
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wei ght % of the bl ended finished |ubricant. The
ef fective anount of anti-wear additive in the bl ended
wo 2ovedteso4 | ubri cants of the present invention PEI/USRS6/005721
than the effective anmount of anti-wear additive
required in a lubricant conprising a Fischer-Tropsch

derived lubricant base oil in the absence of a
pol yal phaol ef m | ubri cant base oil and a
pol yal phaol efin |ubricant base oil in the absence of a

Fi scFebte VHog sy ateWeaeBlchddofi REBQ aibHshoViscosAn Piawear
additives react chemcally with netal surfaces in
equ(Desaiptiobei ng | ubricated to fofimogyhayér fohaBo
rediveiesryear at either |OMFnEd1un1tﬁﬁ@@rcIUTQ§ a
| oafigreQFTRIBONT enperarures and 1 oads:. 0 Typircatdysthe

et oS NIbASHY- FOSAGT of T BT Uyl oy | The et i wear

addft b o —tore—+etal—phosphate

Ao Bullen® 178 PR 0%q RO odnhat®bs o

di t 051 retat—dal-k-dit-hi-ophos ret al
t hi t:,{f] EX {‘iiwei’m 8% dithi nr:\rh argkl : T ap.35
di a A] hiocarbamates et haxyl ed-Anine 03
di aﬁ@ﬁ(sﬂ hi ophosphat es, et hoxyl Jat ¢1®tne 6360 at
di t hiobenzoat es, neutral or gani ¢ | phd%¥hi { es;25°C
or gissosityl ag BAeU@SYonpounds, or gand-Ga8l f ir ¢aspounds,
sul Miscogiyiipdends, chl ori ne conpolindg70 or [ M xX{r es
t heNeadk Vilaglitor(Wight %hhe antiweal adddiye THea net al

di a @iy hi ophosphat e and even o g4 5 el e5@fidly gt he
metgl is zinc. An overview of difféjept 1yg§ qg

ant [WRATor B0EL EYET s @qamsxelﬁf MRRralgs R ,‘o* 04 21

Al ol I vrac

Phi H&é‘at 1360(« fop)  CODr T cant —Add |v2—,23_uu mL;L and

2 2 2 2002
(834

?Fﬁ' 5EIDmvIé%%%%;;i{#—44m;—ppesenL_ﬁhﬁen in§4é%y
furk :‘Rbptrw S OMeLAi + | onal _additiWvedlsueh 840€p
agef HERR Vg ‘treY?}B’r’i‘P?elQﬂY dp&fanant s, | AdBiCdRI HaddS77poyr
p0|Qﬂwﬁﬁﬁressants viscosity index inprovers, ester
co- HERRYet WeariVedwse (Micnos)f i ers| 1,66 | bn 2006867 | er s,
YoereiHrsiofthepssenaadf fieldnirag ingerNIRY t6Qr r 0Si on
inhibitors, rust inhibitors, seal swell agents,

emul sifiers, wetting agents, lubricity inprovers,

’Ilhieh‘ﬁdvedﬁﬁc‘dem{)ﬁh@e&& lo9Bkéar G wRUSH te§cellteﬁ‘tc&dlcﬁ%%ﬁ sﬁgﬁ:t}’ ®xidator
bactericides, fluid-Ioss addltlves col orants

B with Leb by PS%H@%rﬁngwﬁ&heKrTm@@ deyivied U@mcarmbammls svith > 6
weight ‘%ﬁ@gg&ﬁ’i@@&éﬂth Mﬁgghcwggafﬁlgg %fun%{lg d’ﬁ’ %@ﬁn 1A ta%cri ?’Eoﬁ%ggtp@ é}gp s
viscositygtAdD Gired0 apd PA€r-aH0)y Thhbdiendmethphebertt HFRR RasMiGRA of friction

percen v referably, the
wnd lowes HFRR S0 Bl AR RO Ao F o=DTe Pl i AeT 64
lubricantth@senail with i weight®s i € b thi Gy 15 ¥ %fc iﬁﬁctﬁﬁalﬁ?taﬁ& high
%ﬁﬁsolven@~ Preferably the bl ended finish
viscosity| By, vligrt e diffarenoe i tiskinemativ siveqsdiies 800G | bﬁh@@@ghq Fischer-
Tropsch ﬂé’ﬂi}%& 1 HricOtteREES1 ﬁr{WAé%s LS b %’B%S?bl y greater
t han 165, wi thout use of ﬁ Vi scosity index inprover.
Byjsemppiifosaschah b séenansble NIIIhIeiemﬂs&fEemo Wiy Erstln@ﬂ‘rafﬂsyh
derived l%oaf?{ ]{I,{Qé & e\glt}tl 9 w?l&t?‘ m.o!%gﬁ? t:hg]%f)er{?E?ClﬂO@I agt nctlonahty

Ine cr an case

(FT-4A drrFﬁMB)me‘h dthealdwvlmdsey BAD, (PA -0 BRI PABOES)Qr highviscosity PAO
grease. In one enbodi nent, the

(PAO- 10@?8 @%ﬁlqﬁea Apd Wiear nrepeatiosybytidigh %F&élemﬁtl%ﬂﬂifﬁaﬂhe
enhance@i@ﬂdﬁ&kﬁiﬂd%ea@ BEh \éﬁgo
2001, speC|f|cé?ﬁ%ﬁﬁﬁaﬁﬁq%ﬁggg%%gﬁgg&ﬁgﬁbo 19&9@nm#g@%0
bl ended finished lubricanflis a nmultigrade interna
conmbusti on engi ne crankcase oil neeting the
specifications for an engine oil having a viscosity
grade of OWM 20, 5W XX, 10W XX, or 15W XX wherein XX is
20, 30, 40, 50 or 60. In another enbodi nent, the
bl ended finished lubricant is an internal conbustion
engi ne crankcase oil neeting the specifications for at
Ieast one ACEA 2002 European O I Sequences for

Y%

1 .



45 mlligranms. Surprisingly, the blended finished
| ubricants of the present invention exhibit
wexwepvdzohal friction and wear properties whilBCT/US2006/005721
requiring reduced anounts of anti-wear additives. The
bl ended finished |ubricants of the present invention
reduce wear in equipnment made of ferrous alloys.
., . Ferrous al | oys are alloys of iron, containing various
wt% Fisgheydkropsch fledvpdubricantiega nid sed PAOGaving acineimiiie vidcbsity at 100°C

s SLPTEL - DTN A BAEL) LB Prosprr =

when conmbined with iron, formdifferent types of
steels with varying propgyéves. Antiwear additives are

s desi gned to reacémpirisbn BdsBE BF astipAaces, usually of
ferrous alloys, to reduce wear when the asperities on

L A AL

DesbRfticyUl T aces cone T Contagsfy g th ean,QWg?‘Om. wuﬁ"&_gohe

£ M| PN
Uy

Wt%ilqlqﬂg&d f.l m stred— Iu fllt ;_31.%3I ot _um’iu6§ 7 _
T st ron LangLb o oi-db o vt veobdBi -
Wi PR ORI AR, (ool ar s 942 he. bng nd neing fueld
W%éﬁﬁ}gggﬁﬁ}m%%oﬁém nelusi na the bl end®d7finished?
Wit'ho MghilSh- 16093 *AQ-IWesent |y d ai med i nveéhtion| The32
Wi%s BiAdditingPapleega conpr essi oh0B§ni tilon éadbne, [or t@BE
W% BB fically a conpression 08niti on engane equi ppgd
CCWdPh an exhaust gas af{ @534 se3sNENBAeN-gs2dNE &5398 GE
may be a spark ignitioh engine, or nore specificahby a
Vispiay ki 1007 tdspn engine pqui pged Wi T apgpxhaust—ops,
Vﬁ@%&ﬁhu&{eatﬁenf device anAgngunf*uuﬁébuuth:r bﬁ@l
T A WA WA AT AN DO 7 i VR N
T da | OW SthrTufr—Geset i faso-He—+-Hed ]
MRuXF@aded gasol i ne, or n@‘fzﬁggl% "@ag g°§%ﬁﬁ’l‘_‘@§ Ther3:2(17 at
+-Aventi-on—wH-—-be further explained by the fol
Oxidator i I-4 CatlystHowdos | hat 2492 i nf eAvdested pb 2329
Eﬂjﬂ%ﬂﬂﬁpﬂ$ﬂ#ﬁg, Exanple {1: Fi2é2her - r opgetl Wax| and3.58
TEQS IEMEYIAmM®Nn of Fi scher TroB8dh Defi vedslubri fant 2Base
HFRB FectibnCosfinidngs of hydr ot 0.686 ed Fi schers Tr opschy wex,
HEFRRT Waax Véluare Bl Wax B, | wer gy, ggsde (IS ngp @3¢0- pasewh 120
PlanEi(Sidiens’)Tr opsch catal yst. Both sappl es were pnal yZed
HFRRONef Woiid/ d10mB aViger 654 PT OBSISiHEeS $N0WE g Tabt €55 455
V. Tabl €V: Fi scher- TropschWax “The Tesults—Th ?
j I r weight ratipo of
o RE g SR A Fa talh 80 ot g b-pno
formulatipgnysera mude hBWRRgwertr tdseasdre 30necar these bidnd§Bor@ondpaasont T8 test
and, a T90 boi.l | int between 900F and 1000F.
0 ramhsO@ﬁ%%ﬁ“%@ﬁ%ﬁggggwnﬁﬁzggFggher-Tropsch waxes (one sanpl e
of FT Wax A and two sanples of FT Wax B) were
hydr oi sonmeri zed over a Pt/ SSZ-32 catal yst or Pt/ SAPO 1
1 catalyst on an alum na binder. Operating conditions
i ncl uded tenperatures between 652F and 6950F, LHSVs of
0.6 to 1.0 hr 1, reactor pressure of 1000 psig, and
once-t hrough hydrogen rates of between 6 and 7
MSCF/ bbl . The reactor effluent passed directly to a
secondreactor containing a Pt/Pd on silica-al umna
hydr of nishing catal yst al so operated at 1000 psig.
Conditions in the second reactor included a
tenperature of 450F and an LHSV of 1.0 hr . The
products boiling above 65Q0F were fractionated by
at nospheric or vacuumdistillation to produce
distillate fractions of d#3ferent viscosity grades.
Three Fi scher-Tropsch derived | ubricant base oils were
obt ai ned: FT-4A (from FT Wax A), and FT-4B and FT-8B
(both fromFT Wax B). Test data on specific distillate
fractions useful as the Fischer-Tropsch derived

g

D
3

a0 Wy,
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| ubricant base oil are shown below in Table VI. Table

VI: Properties of Fischer-Tropsch derived |ubricant
whawe/02i3b6 The rati o of pour point and ki nematPCT/US2006/005721

viscosity at 100C is nerely the pour point in OC

di vided by the kinematic viscosity at 1000C. The Base

G| Pour Factor is an enpirical nunber cal cul ated by
the followi ng equation: Base O | Pour Factor = 7.35 X
Ln(Ki nematic Viscosity at 100 0C) -18, wherein

Ln(Ki nematic Vi scosity afablOX: OC) i's the natural

| ogarithm w h base ' sity at 100
0Cin cSt. & B%P%sp%ﬁ’/g{l?@ RS TLBEDY H nrshed

Lubri cants The Fi scher Tropsch derived | ubricant base
oi | epared-above (FT-4A T-4B, and FT- 8B) wer

usecpj?%n%%%’e the bl ended fi ni
PA of varied kinematic visc

s he®HRIRQ ca
osi tYWs2at 1

ht All-PACY e
DOV 2Er e

al saWisdd-4B® nmake the bl ended

finiSdhédd | u

bri cént s.

r al

The

PACEWIRET -8Bre as fol l ows: Chevronskhillips PAOC 4,
PAOWt%MVBﬁ@hﬂﬁpsENOa@yn(r) 174 RAO 40 (Duzmsyn(r)
i s gwiBdlelenadilipapeoes k of Anoco @heni cal Eospany) ;

and [WeRih1 ARkdfirive RN ﬁaé:éAO 100. rhe neger in g PA

| denjpidiggg Tons (T. e, PAC 1 IR ESEN
ki ng Vi stositTes of thePAOS 1000C— St
Bl er‘ge éorzt aini ng bot h F| scher Tr%%?& o &

| ubrig=cant S Ro—H ngW “"”S

PAO Jj@QS“X.é' mgr(ﬁstyafnd nt ol engi

ARV
st a liP‘?ﬁltM;I]éC@mpLJ:aL with Deter nla(Wt -1lnh
addi [Npagk VoletilidnEWaigHt %) pour ploi nt_%8%r ess
Vi qu&W&ﬂPDndex i nprover was @ddedFaib t he
the |vi scosity i ndexes were al @bty ated@D| gh-405nd
t her@kidater Bi L-Av@salpatHomepssary t &rd any vi&epsity
| NdgNTHSRE OMECYcP)r i ction and| wears pgasur enments wef e
nmadeTeOSTReHT @k) Ol TS using ah HFRRy W Thi TowgHFRR
f“CHFRRP}QEBﬁCSéf%@i‘eﬁt generar |y cgrgraret Wi gopd

fuel
TR Gt VEABT PO C R o Vo B ehas 6T LTRD

and FH=eah—W-scosti cfbrs—+to—the .U N
yi el ! S i W‘? %ﬂ@m%ﬁ Th Ag e d Z”E 9‘7%
as excel | ent oxi dati on

denpnst rat ed | ow wear, as vveI I exc
ilsi these gorppseisga resplindgmansiraied thapplkFigeher- 15ppssh dpreeddpbricant

base oﬂ%l&d&fl"gﬁ}e%ﬁ%: ﬁr'%_ eC u?x‘%g%@é owme{f%'h al?lalsﬁo%'lén%s W &fg's found

monocycl oparaffm c
that a bfend of th@rsaﬂna visCsRY -grlle ANV - 20T c @BYrised df b ingpkiunel oG8 imttYo FaDer-

and PAO 1 ... he bl end t. HERR
Tropscl} %"“"%erﬁ gubélﬁ?m bps ?lf)%{di PR KT 246 &ﬁ@q@aﬁe‘iéﬁ%\%@ﬁlg lower
wear thih ieellMEscher-Dlopsuh defivedt Ht@ndﬁr&’dnfﬂe&@l@é’ndTrID\OMIMng/tﬁdt the
with >6 wei ght % nol ecul.es . w

ubri cant base oil gn thh_ .
blendsm & e D &vttodfieaien hEape € Ul hbagh ot iaBd gighyvjscosity
PAOs fmedmﬁfne it RERAIWES R EERe BRIOW @e !ﬂaﬁe maiz ¢ %’((ﬁﬁ%b bAES5.6 %

)

000C between the Fischer- Tropsch derived
(10W-3IOD}br| cant base oil and PAO was greater than 70 cSt. By
an .be. see |
R R ORI -

this apphichtioris ﬁltM&lle@ 108 co%lnﬁhbﬁ(:\tbheﬁs vhahBesrand @mgsahmpax @ff mhg be made by
ction (FT 4A oy - et
those Oé?@wa@f % %rﬁsﬂeﬂxsutma E&)%)%’)%% FPIF ﬁﬁ %9?&%%@1? §Phepgsd
claims. ( PAG- 100) , exh| bited excellent friction and wear
properties, but did not denonstrate the enhanced
friction and wear benefits4deen with bl ends of the
present invention containing >70m % Fi scher-Tropsch
derived | ubricant base oil and PAO having a kinematic
viscosity at 100C greater than about 30 cSt and | ess
than 150 ¢St (PAO 40 and PAC 100).



Table VII1: Conparison Blends of FT and PAO Two
OW 20bl ends, one with an all-FTBO fornul ati on and one
wowdaoke/oga3oal | - PAO formul ati on, were made. HFRR MEBRIS2006/005721

tests were done on these blends for conparison. The
test results on these sanples are shown in Table
| X. Tabl e DC. Conpari son Bl ends of All-FTBO and All - PAO
Wil e these conparison results denonstrated that

WHAT I8|CEAIMEDES: Tr opsch derived |ubricant base oil blends

give better .fri erties and.|l ower wear than
L ApoisRinmaings Sbaile Rl HER AP0 The sam
vigce E?dthéélzgﬁgaﬂ%as%@schéﬂm@b‘s(ﬁﬁﬁnﬂéd Ribfitatit bdise o(i)lfcoﬁlpnsmg >
Wt % FI scher -~ Tropsch derived | ubrj cant bas

h| ghérveighice goﬂ%QubA@ltP pmog%c)parq{g@c g‘p%t}p E}é ﬁ]?dr @ss than 0.05
L owergd ggﬁﬁ/%ﬁmeuk{\%bﬁ h}onﬁhs, %}ﬁﬁofmfws ch derived

| ubric ase oi was surprising that the
bl engsovidiug aigeash enmolyalnvl@d@ﬁn Orrizam basheit with egdrdmatic

| ubri cant. b
r educt® 8%9’ ES(H(QJF& %\3 1\/% urréeOS%ql oévy%sgé%llgﬁéﬁb 12. 7
% tﬁ.Oﬂeﬁaingaﬂ@aﬁ@asﬁor%ﬂlékﬁb#%)osch\ﬂu1|Vat1 Tubsicgmt baseril and the at
i nventi on ha en described with reference to
SpeCI?aiSEOI@rﬁ?Mq%@?I]’Pg f‘ﬁ’ﬁ‘f’@tgﬁﬁqlﬁati on is intended to

2. THRY2Scet WX Eail I vHiSeif RO REstINE FRdRGITrbpEch @B vddabridiybase
be made by t hose of ordi nary skill in the art wthout

offenomprisescp Weight nekrensi m¢1@wé¢$dm§b@f§@pélfafﬁrﬁ@ fupsHenpdibyof greater

a
e L R S
fafictionality toweight srdeat offnolpsdes with bt ytlapara it fubeigmality
oi | sing > 6 weight % nol ecules with
cf@%p]gpar affmc functionality and | ess than 0.05

3. Nﬁ'pﬁ&Uess%ﬂ@bﬁ@ Ul Riserath H{é a8 [eaeinke EidchdClropdtaldetived Inbricant base
providing at_ | east one Wial phaol ef m | ubri cant bag
ol qomgrises wwRighigiegentofunalegdsstyitaprorgtp fngiienatipr less s 0-01.

4. ﬁ%g)%ce%o f:éﬁm‘?p 1%‘?511? e Q:agt%q)xe @gchelaﬂg}a&h delieaiuBScant base
east one Fi scher-Tropsch derived | ubricant
dilaenpoises ahd welght 4t oflnedetulas rvet}xmbwwhmih@mm fungranglatyt
ase oil..2. . The PLo¢ t e
s ek it har s pecHareri e s tnd P ReilE Bporcot
tEOPRENS TopschvabriiiRt hﬂﬁfcﬁlﬁﬂiasmll ol e Ybleslphadidfin lubricant base oil
cycloparaffm c functionality of greater than 10, and a
i giepist BrndRicght percent of nol ecul es with

6. TH%%’&%% Qm[aﬁifx i m/ﬁer&ﬁ 'ﬂﬁ:tdlﬁ&%héet i tﬁé:’klﬂﬁhagﬁtvﬂ?:%ﬁlﬁ@ﬂh 196°C of
nmol'ecul es wth m,lt|9r%goara inic functionalit

the Bistlear-Trppsah dérived lubrisentdreceib sndthe pplaplphaolefijhapa¢aat base oil

%g?a%?t ag%t gpne Fi scher-Tropsch derived | ubricant
11 conmprises a wei ght percent of nolecules with

7. Apaiadsi for fnukiag b biealed fmikled dutirivant @nptising: The p rocess
of d ai the at | east one Fi scher sch
dofi VRSO Fﬂl&ﬁm@eﬁgﬂb BS%HSV“&}B%‘P.@%‘Q@‘ R@qb\% SBRhas of
Db G 188n grdih t}f&ﬂ@&ﬁe@hﬁa@ﬁf@a‘ubsﬁmmgba flffi el &Jaktfé/ed 5.
The process of Claim 1, wherein the fference in the

ki ferhadradsomesigingithe sbstgntiallypoeitic wex fmdasingra shapspislastive
d t.
o B S50 R85, B0 ) YA oo

proc emmmﬁer(ﬂuademcdmdmbteroé labout 660G thf/760°®nce in the

ki Hematl C viscositi gs at 1000C of
1solating an isomerize
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10.

11.

12.

13.

14.

15.

16.

the Fi scher-Tropsch derived | ubricant base oil and the
pol yal phaol efin | ubricant base oil is greater than 70

W@ 3106/0%6304A process for making a bl ended fi ni shedr/us2006/005721

| ubricant conprising: a. performng a Fischer-Tropsch
synthesis to provide a product stream b. isolating
fromthe product streama substantially paraffinic wax

feed; c. hydroisonerizing the substantially paraffinic
wax. fle@tbfusslnngg the stompezalelilorraridd atisehedirenseh deived lubricant
si ze I eye

hydr oggngﬁ ?%lﬁpnin 5 n%‘%? Eﬁtro{ﬂ 21'%“&%8 nd @ﬁ?ﬁoﬁgﬁ%& Barafﬁmc

6000 I-'fuhalo?l""iﬂl@'l%nd dless timal0alsi wibigta %o hobareles ndith aodrhate. functionality;

hy rofm the iso | Z [ r ov
PRSI e PO RGPl s B g e B g

> 6 WaiQbiy 26 1P GRS thith BD cHDMAGYE eRarsafKi; aing

functionality and |l ess than 0.05 wei ght % nol ecu] es

wi 8h tlewsteg the af leasone Riapheryromsch desivsdilehricgnichasy eihdhe at least
one t

Ki neﬁa ei%)% @%@gg@?mdb%a tgg% odr? gtgct?ag?é t B@é’ %rggur% of at least one

| ess driawmed20ditiSe to Iamdidg a bbhé&dcﬁmgledﬁdormanﬂ east o n e

TREEPSn At (G BhEstaRy i Pk PR R uog oG Bosjgont base

& E@ffriode a JRHAherdént BF moRASIks VIR afMdticMBitioaslity bf less than 0.05,
provi de a bl ended finished |ubricant. 8. The rocg}g
piveiehbpareent ofrelestlss WHB cxtlonagailinic Shpetiepality of erppispdian 10, and a

%1?5 oY i glhrg&b Emka?e%\?leﬂv th GRABEJeRParaRiMie MEloﬁﬁﬁf%%elght

s wth aromatic functionality of |ess
p‘)er@@,t oﬁnml@pglm wpbmémycmamﬁlmﬁﬂmgtsonwmgreater than 15
cl opar a nctio | :
:fgef PIoCess oméﬂa]l e F:rglélntpg tflge}/st ? %c%g}—?mﬁ%ptﬁa{ﬂﬁ]en]vgd hﬂ)ﬁllgarﬁ base
6 6&aEde aasreaglﬁ IpBrIcé:ntfotﬂ ﬁﬁ)ldcﬁlleab\mth wrdntaticefinghiongéy temthanfo.01.

Shemosrs oh g vheree grstens Hifone Smet Somed ytpicant bas
Blli‘ @mﬁﬁnée@ 85 woBR: %insslORles Wi@RAGHd cH@bh A efini b dtiARTity.

base oil conprises a weight percent of nolecules wth

Eh@mwse of Girimi T méhkieinythe eldlsast praFigehet Tropgch deriveg uheisan base
0 I,

g com ds@[s Z 10%3%%]% )nb g{SoEe%ulgF \x}ltﬁ%’?&nogycgoﬂé'r%ﬁagifg%c{tﬁﬂg‘lﬁg

Th@bmcesb @f ChiinlV, mbaedythe bkeadalfﬁmshed Idhuriventi compiris¢sy> 7A weight %

SR R5ES St B b oD B B e

bike\wei, ahd oYorehes We%nt W doi-wdnagigl@paraffinic
functlonallt process of Claim?7, wherein the

Bheprgeess{of ﬁil@,m&d vwhmm féaahienéqs‘n&mﬂ@ééu@wm hae p dinenmpgic viscosity
Eéﬁ%%%{%g%?'ﬁ{ BS&SPZ %g | Magodcubri cant base oil, 1 to 30

wei ght ao efin Tubricant base oil , and

(lrhé)ﬁfbceus abf Elamn ’,g Inthefsiratht blenéal fimstebid tubresantli®s a Noack volatility of
Ofehgfg m7 wherein the bl ended fi ni shed

el% alai%t % ki nematic viscosity between about 2.0

FREl pridess B CimI0) Mdfereirlthe bEAGedMiASHRE Juticakd ek Bh Oxidator B with L-

wherei n the bl ended finished |ubricant has a Noack

¢ Siagalyst fasireglt plogreaterihan 20hopes ght % 15. The process

Fhe %(0@%5@0? CIReT, %Lﬁgretlﬁ1ﬁe eﬁﬁ‘ ifHeRiTghRAnd B4R ra"I%ﬁT RAST total

an t alyst test result of

gcmttexrelgmgﬁlezﬁhhmm sjuallie abcTthéS pritigeess.of Claim 7,

wherein the bl ended finished lubricant has a TECST- MVHT

total deposit weight of |less than or equal to about 45

mlligrams.17. The bl ended finished [ubricant of Caim

7, wherein the blended fin#8hed | ubricant exhibits an

HFRR Wear Vol une Bel ow the Pl ane of |ess than or equal

to 300, 000 cubic




17.

18.

19.

20.

21.

22.

23.

24.

m crons. 18. The process of Claim?7, wherein the at
| east one anti-wear additive is selected fromthe

w@r@dapoasonsi sting of netal phosphates, nmetal PCT/US2006/005721

di t hi ophosphat es, netal ‘dial kyl di t hi ophosphat es, net al
t hi ocar bamat es, netal dithiocarbamtes, netal
di al kyl di t hi ocar bamat es, et hoxyl ated am ne

di al kyl di t hi ophosphat es, ethoxyl ate am ne _ )
The blendrdriinishes subnisantof Slaim Ty whiweinihe blsailedlinished lubricant

0- , :
SEAFNS NS0V SRR RURG Sy SEAZ0RU Uk o AROU R 000
tliveoresof . 19. The process of Claim?7, further

risin ddi at . | east, one additional..l ubrica
Lhitior s LT g iPieis S Aot Shr R SERiNGE Byefeped from the
2P tonsitiat OF GRAI PhosghaRe AN iBhiophtsptéstaRtas, pour
poi nt depressants, viscosity index_ inprovers, ester
diglykiithiophesphgtes, cpelitiiopasbaragtes, metal Fl{trlré)‘PFaéha%% e s,
5| Pl S ma Rk AR BAET Ry FRICp S Alkes, thoxylate amine
dithiblsinzoasess newtel bigagic phesphidss, dugbnd-viol yodempn oompends, organo-

al deactivators el ki agent cki ne n
P ep PERGSE AR FumRa Mol OLbowby ShaRTSuRgRRtSs
Thapree&s of QRO furl@r cobeispiicademy adfeastloak ailditiondd drbeicat
t he nobl e netal hydrogenatijon nponeni i s platinum
ﬁ%“’!“éf-‘oﬁelfﬁﬁe cfmBmﬁr%qoaﬁglntgwéﬁg&ﬁ?%ﬁet%@%p?ﬁeaé@tsof
ChiRixakts, YR HBInR déREsSRARR Sy ShddMBptdVeR! BREH BIBIRAEE
size mol ecular sieve is selecfed fromthe group _
visensits modifiess, igppo medifigapenglsifiesypajifpamirg\agents AgxAogipn
5 -32 .. ' .
B3 ot biord Sh Akt Bl N aRe b M, Wbriciy
ofipr&yas,metal dehe@ivatons, igbléing hfeatst tackinesstugaits,dactaticilesa ftiid-loss
o‘%ﬁ.anti -wear a di.t{'ve i'ls |.ess than the effective
AHFOLYE SHHOTANE: PSSR dP e in a finished | ubricant
TREPHoL&ss Y CRIISICT) YherbirOBs G6bl6 fieta¥ BEdrb F@faﬁ@ﬂ BémP@RLt i blatinum,
in the absence of a pgﬁlrfyal phaol ef i n Tubricant base
pilladiupy or ppabinatieusdicredt. 0 aim 7, wherein the effective
e e e P
fieva is heldctbdiBroincthe groop npisissing gt pAHPHal lpRadOed i, SAPO-41, SM-3,

GRS B 2 n e O AR s p el I R

Zombidstidne theg&Tpri si ng sol vent dewaxi ng t he isonerized
oil.5. A process for manufacturing a blended finished . .
iTheProgesiof Grimyaivihgrem the pifegtive appimtaf apleastone ant-ggpradditive is

{dsOfuh BR dfcbB¥e Shdilit of HR-PEL GEEBVERAPHiiSHAFibrivant comprising
manufacturing at the first site at |east one

Eisglsrdirofch dsidvedduabricaaibaseibit incthe abdsnseofai polyadphaplesin gpricant
Fas%o i ght % nol ecul es with nonocycl oparaffmc

Uncei onal i ty and |l ess than 0.05 wei ght % nol ecul es
Whé proaess ot Olaimf 1 Rdieicnihk effyctivb ambegeifat Rgsttofe anti-wear additive is
Fi scher - Tropsch derived | ubricant base oil _at . the L
L5t B e B R UrBTRIY PEAR FePr phye 3 aishgditioant comprising
BbSRghaeiRbEESE BRE oTiR BRGBsREs bVEFi st eI Th6RBh dBRRA lubricant
oil with at |east one polyal phaol efin |ubricant base
brde oilavi ng a ki nematic viscosity at 1000C greater than

3 ; ' f . .
ﬁ‘g% g'{bggéﬁ Z)?g%g,l?l?ﬁwef%r?x%g g(g'ﬁgr?sg}légesfoiv%ﬁ{ clle\(&axﬂ{g)tﬂg fsofteriddd oil.
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25. A process for manufacturing a blended finished lubricant including first site and second
site remote from the first site, the process comprising:

a. manufacturing at the first site at least one Fischer-Tropsch derived lubricant base
oil comprising > 6 weight % molecules with monocycloparaffinic functionality
and less than 0.05 weight % molecules with aromatic functionality;

b. receiving the Fischer-Tropsch derived lubricant base oil at the second site remote
from the first site; and

c. blending the Fischer-Tropsch derived lubricant base oil with at least one
polyalphaolefin lubricant base oil having a kinematic viscosity at 100°C greater
than 30 and less than 150 and an effective amount of at least one anti-wear

additive.
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