Lubricant Base Ols wth Optim zed Branching FI ELD OF THE | NVENTI ON Thi s
invention relates to lubricant base oils conprising paraffinic 5conponents
that have optim zed branching. The lubricant base oils conprisina
paraffinic conponents with optim zed branchi ng have | ow anounts of
branching with the branching concentrated toward the center of the

| ubricant base oil nol ecul esggplk hsank .0l S C rising
paraffinic components with opt%ﬁn!?gde%%%%%?n Eavke{lBF%“v‘\:/E%gur poi nts and
extrenely high viscosity indexes. 10The invention further relates to
processes of producing the |ubricapi Vasergi: RS Sing paraffinic
conmponents with optim_zed branching from —The | ubricant base
oils are useful in conffErEYERoY jelses fregbrioant Hassails somBATKGREIND OF THE

| NVENTI ON 15. H gheogiip@hddiyinhiib¥d Sant-sq shas; ener.al |y are
paraffinic in nat uc?ig@ since paraffins %g%/ﬂéggébﬁeaﬁﬂ%ng%%%?lﬁsyml H’a%%’ However,
normal paraf fi ns, PRHUBECPTRUERF With pRiiiasd brimshink Aradwenpouatse bonditighut e t o
a high pour poi ntwinntkBenGiks coACHEkE RELY MY PALALL 1L fegds may be
converted to lubricant base o0ils by hydroi sonmerization dewaxi ng, which _
creates branchi ng™8fit#e Tparararhhse ers|cewntisng tyafin: comenitaviion dewaxi ng
typically produca@ﬁaﬁiﬂdb’fdn@?ﬂﬂghak}a%gﬂu}pg}_ﬁegiaﬁg?}&%%ﬁ\g%m@qg{ﬁdb; anchi ng.

Whi | e creatj.ng branching opn waxy paraffinic nolecules”genera ye)”la?)‘wers t he
pour point, %t al WW&E?%%%F%E%?WM@W@WM Wpadantdreunilss  of
branching are r eGutipasnybizinan oBhbodaUiQIoBANELI AaLLADHBLARES O each
target pour and cloud points. Accordingly, the procTucfs resufting Trom
25hyci roi sonaer i ZAtTGH POt dsaeeilipcemtpnyish nighel 8bscankan opt i nmal
viscosity indexes due to the relatively high anount of branching.
Lubricant. base oil products produced by a hydroi somrization process may
have branchi ng characteri sti cPaEREREOUND QIFER | ¥ described in US

B INVENLTED

Pat ent Nos.156, 096, 940 i @ﬂgbys&gm@po@d@é,%g gaﬁ?vg%fp%%ﬁig?;ggitﬁ%ﬁar €

desirable in lubricant se oils. Alow pour point at a

| ubri cant base oi TPSWPFF-HRF B AMEB ispTie didsx aHovenr nempkyeatttnse®.  Pour poi nt
i s a neasurenent mfichhe &eﬁdﬁ@;@ﬁxﬁéﬁ&a@tsﬁltand/@n@r&uw@aﬁi@cgg&ugg i) shegin to flow
i)

under carefully cpntrolled conditions. Pour point: etermhned as
described in AST °6°*§§3§%3‘/.> PR ORAETRS HEY PLiseTElahte uicent bdesithiay e
specifications f myd@mdmeﬁMBﬁlBsw-ayﬂﬁ@,nwﬂﬁbtb&ria&%mranleﬁﬁgor%érgar € rPW RO U
poi nts, the,}s al sciggge | i k.e% to have other good | ow tenperature ’
properties, such PRPCFEE IpBEmE YAy estiycFieltbarupbasg gil hayipzoi nt, and
| ow t enperat ure celativelyig sl biatdSigt While creatind $Hich&2 0k w&%ﬁﬁﬁ%ﬂéﬁb@gﬁé}g
pour - cl oud poi nt 5’9"[‘%@‘3% bel.ow about .30C are al so desirable. H gher
pour - cl oud poi nt EPFEads FgiPPE Rortbdbdsd 1Ry ks Visawsty e (BasEizbi | to very
| ow pour poi nts iamoontdef b@hifigate ﬁd;@uﬁlmmiaagu.gﬁggggngmoggﬁme Lty oS f urt her
desired to have | ubrti cant b@s ails havi_nq ‘high viscosity’l ndexes.
Vi scosity Index (VF)PPE &HC H%P?’Pté'af*?wmﬁl% ¥-dasprofiap erulfingiiremt i ng t he
effect of f&nper ayanBombangen mc%mwmﬁmae%symmw%ﬁ aeQLd due

ng

Li qui ds change vi_sgosi.t wi.t h tenperature,_ becom 1 ess viscous when
heated; the hi ghé? &‘rﬁ%a*i/nﬁ??g?gbaﬁ?meﬁlﬁ Qf%m@%v@}bnpqnébap@mn@wstmc@me
viscosity with tedpénabmezatith goced mhplhik 6aRkSAhe-A88He0: WheLEN.Lel.

red at widely varying tenperatures.

rel atively constant. viscosjty }.s_requi
For exanple, in &n Att gﬁﬁ%%ﬁdgbgﬁﬁﬁeﬁtg&%i $OPR40, 4.09\08% @ f.95 %M dugh t o
permt cold starting, Lbepomisintdes #HsEa0ds 18RRMIB.RLEE A WaS ;0 provide

ful Il 151 ubgd cati gn,. VI e determ ned as described 1n ASTM D 2270- 93.
Pour poi nt §%nd V cczifrtfstt)z%argt:l %/%uﬁﬁ%a&?%aﬁe %Eﬁgﬂ%‘ﬁ&?ﬁlﬁﬁi%ﬁ% 2t Ipw teyeneairpsn iPour

hydr ocarbon ol epoines agfeatihendnibf the Bftpelaisea: Qiblch 1 8akL 981 RILANG ALRY on
l'i near paraffini gnmgzd_r ocarbons ner_,glxlu%/ | oners the pour point and |owers
the viscosity | ndex (VF).~ THECV CEREEIS & OB Fes betripingd pf desadediinber

of substitutionsAGIMBUAL0. Many commercial lubricant base oils have specifications for pour
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20l ength is doubl ed, but the pour point may be |l ess affected. APl Project
42 data (Research conpleted between July 1, 1943 and July 1, 1946 by
Anerican PetroleumInstitute Research Project 42 at the Pennsylvania State
Col | ege) showed that VT declined as branches were noved to the m ddl e of

t he nol ecul e for butyl, phenyl, and Céclohexyl branches on a |inear

paraffin. 25Waxy Hp-oVAPbERECaHH eselE dOE LA PPEEHEEY AFsEySe Bess ar e

a good potential faedsifakytaip-RhePRbicnds Mgl auatibty A]ﬁttblw%@@%
Advant ageously, the Fischer Tropsch product s contaln i f any, of

typi cal petrol eum EeHEFPHA RS lovigeprrise grefieg Yiecosdhpounds, sul fur

conpounds, and ni t r ogenyGRIRAIdSE LEAWSVEL clodd R idt Birkdd@ bheibly SCREI0-dRRPSCh
waxy paraffins are generallg@;tral ght c¢hai n 30waxes. Accordingly, the

Fi scher Tropsth pr8tutsbite claysjoR FREROE EPOpi® PREESTRE Be BEEIEy or
upgadi ng to provi desdiioh v@lﬁ%wbbb’url BRI AR tDASE cRiuk p%%gc%ﬁcaﬁ@gy

researchers have investigated ways of converting feeds, in particular

waxy feeds fron1F|scheﬁﬂqﬁﬁ%§éﬁm§?ﬁqH@%F@JﬁWB%@%@géw“PﬁﬁﬁhVﬁﬁﬁﬁdﬁ#ﬁﬁbase

oi | stocks. By wayyvRfosBXRAR &) isAn 8hpiddal eAltsshRmb e @enaL efchdranching to
| ower the pour point but not excessive branchlng such_that the VI is

si gnificantly decr€BREHIERmSe OBl pgPRBasscraly e’ el B wdnBiapg TonB

hydr oi someri z@t i onyih fehpSRMEBlcoRt@IbANE NEtokSHRE, HRAE; RROHS oOihe 1785138 oROT €
zeolite catalysts &g g. Beta_ zeolite) 5for the hydr0|soner|zat|on st ep.

Nonet hel ess, in pribekowar s tweicrots chEntscPRVIDdERPFaE, Hadngdi e &
branching is still ygaRatiRever relaﬁvel%n%v@éoﬁ@%ﬂ%?ﬁﬁed MvenFabent No.

6, 090, 989 di scl oses a hydr odewaxi ng process_to e Iubrlcant ol
basest ocks. The | ulsFPeEaes-ofer %%@%t%@kﬂém&ob@? SeFRCBLEH 8P fReTE B1EE th

paraffinic hydr0035&&&c&ﬁ@ﬁﬁﬂ@ﬁ&ﬁnﬁﬂb@ﬂk&ﬁs&ﬂﬁg@%&ﬁﬂ%n@i Rransisng, 10as
measured by the percentage of neth é ydrogens the prOX|n1ty of

branchi ng, ad> neasiPeertipy Yheaypksy éF“?@%U?ﬁﬁﬁyjﬁégﬂ&Qene car bons

which are four or nore maf %&m@ﬁx@mﬁabﬁﬂmﬁ%@h@mnch
(CH2>4), are such that: (a) BI-0.5(CE12>4) of qreater than 15 and (b) Bl
Of.

+0. 85( Ol 12>4) <45. FHFCaar BQIeatiFom INMETSY kage oflo FTeatnGirarchig OB BRI ni ng 24

carbons, that nol eg&hﬁnmy&dcmc@fxerahﬁms%oirpﬁmﬁ@meﬁ%mmgule or
for every 100 carbons there are greater than_apout

Patent No. 6,008, 1641\ B Hidmin HEESF 872 ?6&%@“H&efa§|suh§?ﬁu%%?ﬁf>f w&g
stock from azfi sch%ﬁmﬁsﬂad,mxm/@aﬁgmﬂtnﬁiﬁembwm A@’@-Bﬂ]eﬁﬂﬁm(&&ahas a

presel ect ed oxi dative stabil The bri il e sed as
contai ning a m xt ufe ﬁﬁ?ﬂﬁﬁﬁw%ﬁ%ﬁﬁ i f%ﬂ 2? “%ﬁgy%Fﬁ

paraffins contain %mﬁ;&}t&mcha?rkjﬁbtmm@ﬁs a\gwemu?eg&)hﬁoﬁdaaﬁtvar bon

i ndex (PCl) of the bran d paraffins i t st. .about anpl es of
the ' 164 patent deffoHiat aaﬁ% %W%%%?Vaf)g’st@ %dﬁgc\%ﬂe R%for uThEﬁ %9, and
3.59 branches per mmhg@mh@qﬁyﬁhﬁﬁééﬁﬁ@ﬁa@@&ﬁh@ses an |ntegrated process
for preparln 52 | ubric

25hase StOkln |Sorrerlzat|0n ste
ol by s ot C Bt BraR: P e e e R Tt g

di scl osed therein, pawm@X%e&ﬁﬁﬂfmgnﬁﬁﬁmﬁﬁgﬂﬁﬂmymﬁﬁmmmnUQWEBQmakg four poi nt
‘ hen sol vent

over a sel ect nDIe | ar _sie ner.i zed. Oi

Qevexed . The 1 ubr LA TP TGS SO AODLFHGt e L PR eR B havi ng
viscosity indexes @hchgkeahfiic tdmappuahontilétporhids «bX aifpi@Sombointe ' 085

publ i cation 30denogﬁ)rate | ubricant Qil base stacks with viscosjty. i ndexes
P the 140''s with CHEHFGRELTIBERHYT TSR Pery D g Bo8g ML Bsos.
process for @0epar iviged uzrordanaty, bhaFacet Tmpdaaysioﬁgotanééﬂ e sabjedi@as furtka0 from
a Fi scher Tropsch m@&”ssgnv%rgg rrgc{m&vs tlorf)%w%o rﬂlﬁ aJlt}g}ugncant base oil stocks.

Many researchers have investigated ways of converting waxy feeds, in

particular waxy feeds from Fischer-Tropsch synthesis processes, into lubricant base
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Fi scher Tropsch wax feed with a hydroconversion catal yst under

hydr oconver si on .condi ti ons; separating the hydroconverted effl uent

obtained into at least one lighter fraction and a heavy fraction; and
dewaxi ng the heavy fraction to yield the base oil. The feed to the process
is narroWy limted to a Fischer-Tropsch wax having a 5congeal i ng point of
at |l east 50C and has a boiling range where the difference between the 90 %
wt boiling point e 9 hajl R0 aRGidAto dr&etd dhobeorkRRGEtoQbwdr om 40
to 150C. The hydrg@%ﬁ&%i??%ﬁ&%ﬁ%gﬁggkﬁagre J?sclosed é%é%ein §armrphous

cat al ysts. 1.1.5.ﬂmﬂ%ﬁﬁdmﬁwt%ﬂ@@6?@&@3%@&%%@%@mgﬁﬂﬁééﬁggﬁF%PYproducing a

bi odegadabl e 10 hydiea%éa?gﬁbrlaﬂ%éﬂ%@ha@m aQbinbindiR B EREGEEMLRIDE wSERS
contacting a 700F+ Fi scher Tropsch wax feed with hyd%a%gen oV

a_ .
bi f uncti onal non- rielskw deYa5ing UPRE PLATRAHS OF REHPYSER1Be }{fasc(&g»eéeta zeolite)

hydr oi someri zat i meg,Andy Ry N-9EEAGK: Sep 1eAGE:IQA S plior (RARmoaomerEis on | evel s
rangi ng from about 20 t'o about 50 percent on a once through basis, based

on the weight of 7ewFA segideshybrReing oS aterials, to produce 15a
C5- 1050F crude .fractiopyy ?Qféx%%ﬁ!@.fsf PBenE B0t GN0EED Hidcibde 2 FpHEichnand | on
are disclosed as having nethyl branches in an ampunt of l%ﬁgsthag agout 75
met hyl branches pefrocesr(e BaFpBprRcanimidmprkecctba FBpEDF FRRETE % Peedual
fraction having angighthddin pREGRGyReEMonlcaRGiiaa:s Bimhialb ol kxtahfortehabout
750F is recovered. The residual fraction_is d,ewaxe(% agugnﬁ dewa edf oil is
recovered. FHbm t hes Tremesded o nerorpasth iyt BEXSFe HypdPyd ?WBﬁmg%\%e oil is
recovered. In the Exammk6s mebfieed¥ly 10 petdRagagareriagnletlyicne ealionbakieh ol i s
in the 130's and 140's. US Patent No. 5, 059, 99% i ses a process
for maxim zing t hefo @mprofaronhrmeNHt To P2 FYER R CoPREHETr g Folr™ Poi nt s

of about -21 C or |9uess@id-A ofee@siky1d Adex PoF-oabait,>4385. afith daicglagm by
the steps of 1) isonerizing the wax over %2 %%%iaig{aﬁeri zat | Olﬁdﬁ%%aé%ass{ such
that between about m#s {8t 8HYMGKEHRH TRV Wl PR R T o fract i on
of the isonefate boishiAghel pertiifechidhe fhaivti N cdtngetheR)ard gractiionabiung t he
product, 3) solvent dewaxing the fraction boiling in the tube boiling
range to a pour/fip’{aé‘iheﬁelta T (the difference in tenperature between the
pour point’ of the dewaxgspfid: Nanslodses fkistbes 2 iretipé fatrdedinp Bri@nidesd ess,
and 4) recovering a davvaxed 30| ube.oil prodyct.. The .d X| | S
suitabl e for use i APPHFE Fﬁ’\?‘aﬁf #@Hscgrng i“He u}?%cﬁﬁﬁbyag %%’:fﬁi?%cﬁcpg%gbééﬁ
catal ysts such as fokidgivi destlial Tht hdricahheseoitas ddckoedeenntrsggaratiuienf o how

to anal yze the conposition aof |ubricant base oilds and Lies
of | ubricant “Base %hchﬁa%ﬁfWﬁ%rﬁggﬁ’%ﬁaﬁm?% a‘a’zﬁéélrsrﬁ(gy %ﬁgﬁ%y o% °
exanpl e a publ i cat izehwhiteiltRfee carbbrGndexdFCRS the brfdhae pwefios is @ loaspabout 38 || |
Base G| Conpositi n V. a i dation |y, 1hon 14
p.iesentation at t%eﬁwiﬂc’%ﬂﬁ rﬁa%&iﬁa%%%{gllﬁbk%atibg%%lﬂ% ust’on,” March
16, 1999 teaches t418t ankiizeslodrincinis pathdecuipass spectronetry (111VLS) is

especially valuable 5 [n/ ini.ng the di [ pay Afifd-ns gnd
napht henes in Goup It g&d%%ﬁ%ggg}ggo%is %@w%gﬁ:gagﬁf%% gc%’}g?%tl c“saé{lﬁ?e gut hor s
found that tia nostpaefdeeeinckdingay isomefitstiothee foigpred by 2oxivariFeninstigbi i ty
was to increase VI. In general ,. t.he_ auth fo Qg% Lthe Lower. the
concentration of potpil%rﬁ}%ﬁacwﬁggﬁﬁdr%ﬁlééoﬁcﬁqh%ﬁm%lgl : %g&ﬁitl%ﬁler its VI and
its oxidation st abiihiciediabGbleyoint besraispisctaofireder fioe auhitbe tshinetizs pil wiiepn
econom cal process for convertin f £ I§]% 4 B ghn.quaki ty

| ubri cant base oil SF;DR’F?%%I%% eld‘cltrﬁl%lFl ?u%trﬁga‘%sg%’gés% ol g&\f\n th good | ow

t enper at ure proper tiiessighgichésghi svektscbsi dbputi itbleXesixaspvaRie 18T Reistesent
di sclosure relates to a_l ubricant. Jod <o LS affilahl Grim

hydr ocar bon ?é)npone&nefnéjmltrﬁaaﬁngﬁ&toﬁle%%%%%og%%ngjfo‘q%re{ C |}r§gﬁ|ﬁs el ess %har? 8

al kyl branches per HHg@stbambdf® and | ess than 20 wt % of the al kyl branches
are at the 2 position. 1,6 F2 yoTH I - Lrifed hike Bk nb8SS
than -8 C a kinematic %gggés%g?#gdt&iﬂg%%%rof Saﬂ%ﬁ 3. ‘Qrét or égreater; and
a Viscosity |ndex gVesftagkadt hithirem a Fischer Tropsch wax feed comprising contactg the
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20Target Viscosity Index as calculated by the foll ow ng equation: Target
Viscosity Index = 22 x In(Kinematic Viscosity at 100 C + 132. In one
enbodi ment, the present disclosure relates to a |ubricant base oil
conprising a pour point of less than -8C, a kinematic viscosity at 100C of
greater 25than 3.2 ¢St; and a Viscosity Index greater than a Target

Vi scosity I ndex as_cal cuI ated by the foll ow ng equation: %et Vi scosity
I ndex = 22 x | n(Ki AR F@Pﬁﬁhgf@b@e@yn@@ hygrgeay arion agiplyst under S PRPvEFEten

anot her enbodi ment coddiRmPsgaaRts St S¢d-@sHiR el efnatesotiifedanth kiteShad ighter
30l ubricant. The finished lubricant conprises the |ubricant b%ﬂ 0| I s as
descri bed herein afdt® Hén%?h"ﬁﬁ?gaquﬂbrainéé‘?ﬁaxél’(ﬂ(ﬁeﬂe%?“q%t%y*@

enbodi nent, the preasenkd GiBCI OGS i€ nirRhd} BSitbdio aFisbHRE- efogmdlwamam&a
i sonerate. The internedjate oil isonerate conprises Fisch ?fg sch

derived paraf fi ni c “FREGHBERPBbI 2 15Ahonerine DSt RRHTE Fngtehass % “%r anchi ng

is less than 7 al kykiwkEanehes WrabinhPoibirmb @RS o %wtbouin@pamhsﬁxﬁmleﬁa@eeﬁt
there is provided | ubri cant base oil conprising a int of |ess
than -8C | a ki nemaPFEUP $501 LiF BEECEHETP rgst B SHTRH. 5 brearoRNg a
Viscosity Index greahgfsthan a Target Viscosity Index as cal culated by the
foll ow ng equation Targ t. Vi scomé{é%l ndex ematl cC Vis Eei ty

at 100 O). + 132. a0s- Bustng PdiSP]ﬁéeFéPfoﬁeSblFDé o Fedte

| ubri cant conpri si ngdrbmbdnqmﬂcg@mgsel@gs%@pﬂocsag‘ odripgiseh bdrSdciRSPRIOtE+ Flsrone
or nore |ubricant addit.l ves BRI EF DESCRI PTI ON THE W N
FI GURE i | | ustrat es tPRECIHT &L et Witk Didmees ?/"eéflb]f‘@@@“@?@fnﬁ%ct“?%mﬂ

providing the equatda@Rsii®pbroddetydraisbragi-afiord e hgrmmmytﬁmai wodwmlex
STarget Viscosity |ndex -22x I n( %gn tic \/sco at Cpﬁq
wher ei n | n(Ki nermat i CEXFE@deyedsyangne @“ﬁ'sm?ﬁlé‘)uh ﬁjiltopéﬁﬁ?ei

Kinematic Viscosit ybegit, b8 ofthe oAt &00PESERICHTIN téﬁod“ﬁrlnh%ﬁmo%&duc»
EMBODI MENTS 10The presen% i nVe nt| on el ate to | ubr.i.c ase oi

conprising a Imi xt ureCofPpEemde 5 SRR § E?Dé’loﬁm'tehe
m xture of paraffi %@1&3%@@&@@%@%@1&&@1@@@mmpﬁsmmdutmoaﬂmymg

hese Lubricant base o Lo eRPLySh %2, TLiLUre-oL par S DL C hycrocarbon
wi th the branchi ng goReanoilakeeint @igddirdth ebaiesioet to aboul B0PEs hfd.d:bvl?dr@zial‘ithe base
oil molecules. The 1%318 o Prg.ctilog Ysedré\tvlax% a& 3 8&:\?52?{'6 oﬂe 3 re%c?ve 260586 dewaad oil
20 a biodegradable hydrocarbon base oil is recovered. In the Examples, the VI of the
recovered Iubricant base ol is in the 130°s and 140°s.

US Patent No. 5,059,299 discloses a process for maximizing the yield of
lubricant oil base stocks having pour points of about -21 °C or lower and & viscosity
index of about 130 and higher by the steps of 1) isomerizing fhe wax over an

25 isomerization catalyst such that between about 15 to 30% unconverted wax remains
in the oil fraciion of the isomerate boiﬁng in the iube boiling ranse, 2) fractionating
the product, 3) solvent dewaxing the fraction boiling in the iube boiling range to a
pour/filter delta T (the differsnce in temperature betwesn the pour point of the
dewaxed oil and the filter temperature) of 9 °C or less, and 4) recovering a dewaxed
30 lube oif pro &uct. The dewaxing catalysts suitable for use in this invention are
defined broadiy and include catalysts such as fluorided alumina.
. There has also been research into how to analyze the composition of

lubricant base oils and how the properties of Iubricant base oils are nfluenced by its

4



produci ng these | ubricant base oils fromwaxy feeds and conmerci al
finished |lubricants conprising these |ubricant base oils. It has been
surprisingly discovered that in |ubricant base oils with kinematic
viscosities greater than about 32 cSt at 100C, optim zi ng branchi ng can
provi de 20exceptionally | ow pour points and extrenely high viscosity

i ndexes, that are g,.ater than the Target Viscosity Index, as defined
herein. Optim zing Yal . Qz!ﬂ};@e -he: FERLe iTFEnL epapEaNS t hat
the |ubricant baseC%?%&%D%'%ﬁg}g%onprj%sﬁe?lb%gﬁggpfm ch ﬂ]d?b%tglr’b%ﬁ ,éf
conponent s havi ng [Cowpdnd JABeseddil Grmnveifivhep Sladdidanpr btapilie,” prearehiong

concenti ated towar %Ie%gﬁ%?%rg&ttgg]bg% Aldhe gmﬁ&@lMg%%l?{nﬂ;@%gﬁ,g?%%%éoi l's

conpri sing paraffini ocar bon components with o ) | hi ng and
havi ng ki nematic vil8¥osichesebot feld immizptiontvenss ssetnmgy RED igsperBBC Euhlebe -
produced by ascombinakdQpngf mda BV QISATRE haAhbeR of GblPiatk Bb-80! vent

dewaxi ng. According to the present 1nvention, a waxy feed i's subjected to

a mild hydroi soner cdaBelew B¢ dematiss frrgatrordpgnditha fhe masteffeetygtvay fp frther

i nnanedi ate oi | 30iSQ0RY 4% S6OIMIIS WAGo RREAE VNI XAl LRGN cHAIRANGNT S
havi ng specific branching properties is forned. Tﬁe i nternedi ate oi |

i sonerate is then dusyiecerrepntisnpipslyeydie Rppdthisgesan aeeil Ssdipbenisnd =pdits
provide a |ubri cantox%%gsgibﬁgﬁonpri sing paraffinic hydrocarbon conponents
wi th optim zed branching and ‘having a kinematic viscosity greater than
about 3.2 cSt¢at 100C. ¢ y5raiea necd for gp effisicaivnA eomamisal TrsRss FESOPEEmEn
l'ubri cant base oil Mgﬂ@ﬁ L §n{dGeddditodt iﬁﬂ'ﬁ{ma&@%@mﬁ%ﬁ%@b@i Wit bhke

g such *the ghqre 3

optim zed branching such that there a ow amount s of "branchi ng overall

with the branchi ng ‘dewieaeeddes FrpERaFPTIRFE SE 8t D BrcosifydrdfbSecul es. The

extent of branching and 5branchi ng position can be determ ned by NVR

Anal ysis. It has been surprisingly di sco%at m ni m zing the overall

branchi ng while naximzing the branching : the mddle of the o

ubricant basg of | MOl e &end QUL Reidted oI Ridb BN bRESE cQhbigle bllatrinic

exceptional |y high viscosity indexes and ow pour pornts. RCEST & ngcl Y,

hi gh qual ity | ubr ihydmtartyms@mpohantain hichOesaept ifdreakhiyg silghthan 8elbgi ty

i ndexes and | ow p olo] r . WA The . f.al,] owi ng

torms w1 be usedr PR ran Dotalell SAEEHhn 2Bl bt RERE trunches MG 1 O

fol I owi ng meani nggositiire$he bibtiemtbse oil hah aqaiepbint DB leBethan/8dCS a kinergatic

Fi scher - Tr opsch .S‘m!':&ﬁfaéuﬁrocporfgﬁ&%%_z B FeatedBhq %cggit%ciﬁdegl%rea elt%ghn}:l or

product in question originates fromor 1S Jproduced at sone stage by a - -

Fi scher - Tropséh pilemes¥iscosity Indéxdsapaldaiathd by dretfolipwWineemtiiak” is a feed or

stream conprising nol ecules with a carbon nunber of C20~ and having a

boi I i ng poi nt gener al [Targab¥seositlydudex 600 xAn(Kidedra@) Vistheity waboy °Gy-didZar bon

f eedstocks useful in the processes disclosed herein may be synthetic waxy

f eedst ocks, such as Filseiesmbodopatthapssgnivisttosea rdbaerdo a drbripany bise oider i ved

fromnnatural sour : ] ‘ WBXES),: ' & e oil"

means a fraction g(rﬁﬁ%%sg%%&o n%@ﬁ%fgésgglg%:ﬁpt%??%%aémg losr&%g{’ Ftﬁl%pi%%%% tegs_e

oi | . Lubricants bathen di2|cSt; and & Vassssitxrindepigoaniedben afagetdVingsitydnddxes 25 -

processes of the j ' hydr oi soner ati oni sol vent dewaxi ng -
BGRERER O Btohk it

process and have opt! g properties. Additional properties of.

the lubricant base oi &%gg{g}é{:%ﬁ?%ﬁgﬁgkmﬁﬁﬁa@gxgg%ﬁgg%lﬂbB(\efﬁgfl%zon

include initial boiling poin e range o oi ling

points in the range o ' il es in. th .0f .3.2 to 20

cSt at 100C, viscosi t%n%gglllé:tgesrjela%g@ﬁlgw? 21% gé,s%# 81%‘%%&{60]%%%?&%8“6%5? erably in

the range of 163 lubrigag The fidishesklabnautcompbises terutirivent basegdls afded@ed o 200.

The | ubri cant asgerghgc%&}ércklg%rm ﬂlﬁ%]/{%& :chc’iftiargé)i nts | ess then -8C, preferably
|y < - -~ an

| ess than -9C, nore prefera even nore preferably | ess than
-15C, and preferablyyg] ﬂﬁg - - 15 ' oils
may al so have cl oud pg{ Jr:i'?lrg@?rngt eg?eg éhg%éésg%gﬁglgsw%%%ésq?g fifthediREG
"Hydrocarbon or hipemaeat Heralsaouiitc eibispracraicconpoenbisder-Swpshdadedt hat
contai ns_hydr 09e it 4 &L B Moot WK ol Rl SIHHHERNLRI&L B3 9" 25
such as 5oxygen, sulLfur or ni troger‘rl’.

alkyl branches per 100 carbons. '

e




-Target Viscosity Index" is an enpirical nunber derived fromkinematic
viscosity and Viscosity Index. The Target Viscosity Index is calculated by
the foll owi ng equation: Target Viscosity Index = 22 x In(El nematic
Viscosity at 100 C)+132 10 wherein In(Kinemalic Viscosity at 100 C) is the
natural |ogarithmof Kinematic Viscosity at 100 C The determ nati on of
Target Viscosity Index is illustrated in the Figure. - "Alkyl" neans a
| i near saturated i nonoval ent hydrocarbon radi cal of one to six carbon
atons or a branchécd Sataspat, dlebravis povaded atubniyat bsarbermpridigcal of three to
15ei ght carbon_ atons.. Rreferahly, the al kyl groups are nethyl. Exanples of
al kyl groups i%%*ﬂ%%?“%&?saﬁﬁg*%f limted to, groups such as nethyl,

et hyl , n- pr opyd kinénsaip vposity antBUE 9f gredtgdlpmtdyd cSt.sed - but yl , t-butyl,
n-pentyl, and the |ik N : ’ 1) is a neasure of
t he nunber of %Q?S%OSW%F %xn%re?t%rﬂéar{lﬁg%%egrvgﬁ {jél?tgq?dﬁgtg g%’;idr]Céliallt:ecg)}cat ed at least 5
carbons from abstthe fulloaingequabom and 4 carbons 20away from a side chain.

It has been s ri singly,dj scove L : i t i4s with

Ki nematic vi s%%%??gg&é%é% er %%ﬁ%&%ﬁ}%ﬂé‘_&%ﬁ%&?&&@@ﬁ% ‘()f;é(:orrpri si ng
paraffinic hydrocarbon conponents having certain desired branching
properties (optin zed branchj have. 1 - hi I.8Cc0Sity i ndexes
and excel | ent Io&ﬁﬁﬁﬁ%ﬁ%gﬁ%?%B%%Hép%ﬁg%ggﬁﬁﬁﬁ%ﬁgﬁﬁggg@?ﬁFﬁg | ubri cant base
oi | s of the prtesmhticannhwsadil ofthafist gipeditaed t han t he Target Viscosity | ndex
of the oil. Preferab%ankglaﬁ&ﬁ%%sity i ndexes of the lubricant base oils
of the presentm?ﬁ@%ﬁ iOn are greater than the Target Viscosity Index of
the oil plus 5. As defned above, the Target Viscosity Index is viscosity
dependent and is 30cal cul ated by the foll owi ng equation: Target Viscosity
Index = 22 x in(ariematic Viscosity at 100 C) +132. These | ubricant base
oils conprise a mxture of paraffinic hydrocarbon conponents wherein the
overall m xture of paraffinic hydrocarbon conponents have optim zed
branching. These lubricant base oils conprising paraffinic hydrocarbon
conponents wth optim zed branching are produced from waxy feeds The

present invention also relates to internediate oil isonerates nade in the
processes of meking the lubricant base oils of the present invention. The
internediate oil isonerates of 5the present invention conprising

par af fini ¢ hydrocarbon conponents havi ng specific branching properties.
Accordingly, when the internediate isonerates are converted to | ubricant
base oils, the lubricant base oils conprise paraffinic hydrocarbon
conponent s having optim zed branching properties. The internediate oi

i sonerates are conprised of paraffinic hydrocarbon conponents in which the
paraf fini c 10hydrocarbon conponents have | ow anmounts of branching overall.
The intermediate oil isonerates are converted into |ubricant base oils
conprised of paraffinic hydrocarbon conponents having optim zed branching
properties. Optim zing branching properties according to the present

i nventi.on neans that the paraffinic hydrocarbon conponents have | ow
‘anounts of branching 15overall with the branching concentrated toward the
center -of the nolecules. Accordingly, the branching toward the ends of the
nol ecul-es is mnimzed. The branches on the paraffinic hydrocarbon
conponents of the lubricant base oils and internediate oil isonerates are
al kyl branches. In the |ubricant base oils and internediate oi

i sonerates, the al kyl branches are predom nantly nethyl branches (-

20C1 13). According to the present invention in the lubricant base oils,

t he branching properties are optim zed. The branching properties include
the extent of branching and the position of branching. The extent of
branching can be neasured by the

Sa



nunber of al kyl branches per -a gi ven nunber of carbons of the paraffinic
hydr ocar bon conponents. Preferably, the extent of branching is neasured by
t he 25nunber of al kyl branches per 100 carbons. The position of branching -
is neasured relative to the ends of the hydrocarbon chain of the paraffin,
with the term nal carbons being the 1 position, the next-in adjacent
carbon being the 2 position, the subsequent-in carbon being the 3
position, and so forth until the center of the hydrocarbon chain is
reached. The positions on theBRiEK BECRY] NP eWIBGE| ustrated as
follows: Cl113-Cl12- CE12}§5%3Q5$% o 13
1234554321 The interneylate ol a%%?né%gﬁegﬁégég%%%Q§E%g§%%%y%g%ducts of
the process to makeraviing teegraamtfotralseiatyin of heflatghieViproegielndexi nvent i on. The
internediate gil ISOHEhﬁ£g§Vﬁ£&mﬁ%£QyC§gk i< 5§$@ﬁ£&hﬁ¥ A %Lg@d to a
sha

m | d hydroi sonerization process using a specific class e selective
catal ysts that i rrpaa‘here@ h@&ipeate Yisestnit 198 0F) 1B newabldgaitin pf Mpketia

m ni mum degree of kK o oFhe internediate oil isonerates are sol vent
dewaxed to provide the Iubrlcant base oils of the present invention. -
According to the present invention, the internediate oil isonerates

conprise 10paraffinic ﬁwﬁmﬁrﬁg@cﬁwﬁw@mﬂmﬂgmﬁgﬁg@@w' ng
properties. The inter erates are conpris atfinic
hydr ocar bon dénponent s Beasirergnt iovemberseiatiesooibrisema Aesh pHy covsisig l miftygre of
particular, the | ntarmeel Bliodbly LAARELALRRAEAIPLLSE, BARALL: N frogm
hydrocarbon conponent s %%V|n§ Ié%s t'han Oralkg1h branches pePﬁT%%(?arbons
and preferably Iessmﬂm@ﬁm$é§§OPW@WE@ﬁgméﬂ%yﬂh%? edrakbaserils tHIBIEAr bons.
The intermediate ol SFBLAIRS BER.S A AboARMINE 4ol I QU e Ll 1ow
present e

| ubri cant base oils i nventi on. Accor ing tot pr esent
i nvention, the | ubradmeans obuewhias odcrelbyitt he brapdingfoppashicaidyiely a¢ Bie beier of

conponents i nyswhi Chm &ﬁ%mmorréﬂéapﬁa%e&m@mnm LBt pBAREs 0 | S

conprise paraffinic rocarbon conponents 20having optim zed branching in
that the paraffini @I?&Gméﬁ?%bﬁ%ﬁmﬁﬁmdfﬂxf Fredsi @ pepmerais] fyished | ow

amount s of branChlrﬁbﬁ&E&Q%ﬁ %nggﬁﬁgygﬁy%phﬂ@ concentrated toward the
par

center of the nol ecul es. icular, the lubricant base oils conprlse

par af fini c hydrocar bon éﬁﬁﬁ@ﬁ@ﬁ@@ﬂﬁﬁﬂYﬁ&mw%ﬁgmﬁh%h¢¥F¥HW§@NEW%% 2iger
100 carbons, pref eremomése:%@m}hﬁﬂa@oﬁrsakm{ 1@5@@9@%@%{@&;}1}9’@3&%@@98 and

nor e preferably | ess t han 5 al kyl . branches 100 carbons. In addition,

t he | ubricantZbase %Fﬂ%mE%WﬂTYE%H§§W§F¥4ﬁ*”mﬂy8&86&?&5%“@@%&@%%%?§“ﬁ§V|ng

l'ess than 20 wt % bragchk @g:g@stvﬁclaeuxm&bxpmeﬁmme@ad optiefaiabinyhilassordinan
15% branching at the two position. The_ | ubricant base oil's al so have 1 ow

amounts of branchi ni§ BRPEHE BRBHG DEnt hridke Whienibeiel malesniss BRI ess t han

3025 wt % and nore pfeimniabldod82s chRfheROh W iow hi bR @inglohgall Wit | cant
base oils have branchlng at the five or greater positions of greater than

45 wt % and nore pr e PRBIYREFPRSTER Y WYAISE GRpigh ot the moleculet. g general |y

accepted in the art thatyubficdso8a8i:QombOsull {REHIGE: hydRchGaNnPasBsiths W th
| ow ki nematic viscosities, generally |ess than about 3.2 cSt_at_100 C,  and

havi ng | ow pour p0|ﬁﬁ?ﬂmﬁﬁﬁﬁdFFg?guFﬁm%FﬁﬁﬁﬁﬁVPHHFF%%ﬁﬁwH?§€b%?§§°§E

hi gher kinematic Vi $®0Skcdd Rrodtbidafy a&bmmhtamfaﬁﬁmh?@bleowruoamn@%&@he
paraffinic 5 hydrocarbon nol ecules conprising |ubrjcant bg&ﬁ oils of |ow

ki nemati ¢ viscosi ti BVEF¥ECR SITIR Y EHETER IR T Y HY EoC i gced 10 @

general ly less thannﬁb@bﬂro@én&aﬁthﬁﬁﬁodeﬂ dn@dﬂg&ﬂ&mo& rmeemhmrmteeﬁambaﬂe oils
having relatiyvely | ow ki nemati.c vis %; re of rel veloﬁshort r
paraffinic. riairn, SYRTES CREBPIRERT IR OB BT AT Paving ”PBC

branches to reach aph@MMQﬁu&mﬁﬂLﬁﬂwuﬂamemmeoﬂmmnﬁaemﬁrnsmwmmdmsdvmﬁ

dewaxing under conditions to provide a hibricant base oil comprising paraffimic

hydrocarbon components with optimized branching and havirg a kinematic viscosity

)



10l n contrast, higher viscosity lubricant base oils conprise paraffinic
hydr ocar bon nol ecul es of |onger chain length. In these |onger paraffinic
hydrocarbon nol ecul’'es of higher viscosity lubricant base oils, it is nuch
nore difficult to isonerize to | ow amounts of branching and obtain a | ow
pour point. In addition, it has been previously denonstrated that as
branches nove 15toward the m ddle of |inear paraffins for butyl, phenyl,

and cycl ohexyl br 2ReheBan HbQ 3\ csd8Qbb0e Thd BRESE OFBs predentiBithebredulhavve been
t hought desirable_tq produce a |ubricant. base qil wth br ancgl ngﬁpl acenment

toward the center MFFCPHEsHA} SRFADEBIEEHE SYIRHeP eopRongHF b %i ng

that doing so, conhhsed Wt Hatliew AERM SR oDk I RQsral PR Y ihE BSndking
| ubricant base oil with exceptionally_ high VI' s&g l ow_pour. ") () points.
According to the [PEEEEEdiovEre thpgeniy BERFHOIAYEN D Aok o8Bl ™% e

processed i nssuch vaweingassition &6 amemntibl $ydesk ragdyasount and pl acenent of
branching (i.e., optimzed branching)., Therefore, |ubricant base.oils with
hi gh viscosities, |ow %%gewwg%ﬁﬁc%ﬁ%wmeﬁaﬁlg are
produced. The 25| wiié gatiiAasSBe Siching towaREthp HERRNIT thdWeithitGkehave

ki nematic viscosities at 1Q0 C.greater than_about 3.2 cSt, ef er ably

bet ween about 3. 2“&?&“&?@0‘38‘3&9‘9"26%&? Oﬂﬁvﬂﬁﬁﬁ?eﬁ%ﬁl}y?ﬁ%"*ﬁgﬁ%%ﬁrs base
oi | s of the presenhdioveiibods. CIpEing®, Myeqays daichatpwitbeiis of greater
t han about , preferabl reater. than abqut 30, and nore, preferably
greater t haﬁgaboute"‘ﬁ“@ﬁ%’]gg%?s‘ioﬁlﬁ’ﬁn%ﬁﬁﬁng%’fp%?ﬁﬂtség?tpé‘fﬂl&g‘f br anchi ng
and branching position can be determ ned by NAIR Analysis NWVR Branchina
Anal ysi s _ Th%granchi ng properties of the lubricant base oils and
intermedi ate oil i“SBEPHtes of the present invention are determ ned by
anal yzi ng a sanpl e of "hdfolisiingteaasbidind 3sdikMbaghoariol secifiatiohedfdl how ng
ei ght-step process IJégferences 5citted.in.the.description of the process

provide details of Pt RECHPHRECLE PUEE O dln 44y 2 are perfol | ued only on
the initial iFaterial s fDetred fews Fischeelspscl synttaantd drycesdi encid tht fach

centers and the branch termnation.points using the DEPT Pul se
sequence (Doddreﬂg,a’cﬁn’rs. ?mbfjrﬁrfmﬁg]& ne Iﬁ(?n%%aﬁ?ﬁ%‘}ﬁgorjs rPnué:Fd'%fsonﬁ?asgaﬁgti c
Resonance 1982, 48y a¥23hd-Tropsdid@odederify the absence of carbons initiating

mul ti pl e branches (quanﬁ,(mpyahé%ém%%%%g%g Hsing ot he é%g@%%%%@%? § !Datt :

S.L.; I. N Shoolery, Journ netlrc Resonance 7
3.) Assign the varwitusatvoanwhbe af Gpnadésonanbabng i geoidly ebdye amgho00

positions a | engy, i t I j n, L.
b 5 dour nal of | OLATIA Bt o g PR a5 ¥k ER S HRJIRER.
D. A, etal., Fuel b m493@LyntBeitifaxy fecibiairplsed. as Brsgre ANWRhGHEM cal Shift
(ppm 2-met hyl 993 hydrocarbons, or may be derived from natural sources, such as pefroleum waxes.

“Lubricant base oil” means a fraction or product meeting specifications for a

lubricant base oil. Lubricant base oil fractions are provided according to the

25 processes of the present invention by a hydroisomeration/solvent dewaxing process
and have optimized branching properties. Additional properties of the lubricant base
oils provided according to the present invention include initial boiling points in the
range of 600 to 950°F, end boiling poits in the range of 800 to 1200°F, viscosities
in the range of 3.2 t0 20 ¢St at 100°C, viscosity indices in the range of 158 to 240,

30 preferably in the range of 163 to 220, and more preferably in the range 0f 165 to
200. The lubsicant base oils further have pour points less then -8°C, preferably less
than -9°C, more preferably <-15°C, and even more preferably ess than -15°C, and
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203-nethyl 19.1 or 11.4 4-nethyl 14.0 4+ nethyl 19.6 internal ethyl 10.8
propyl 14. 4 25Adj acent net hyl s16.7 4.) Quantify the relative
frequency of branch occurrence at different carbon positions by conparing
the integrated intensity of its termnal nethyl carbon to the intensity of
a single carbon (= total inteuall nunber of carbons per nolecule in the

m xture). 30For the unique case of the 2-nethyl branch, where both the

term nal and the braEfethnstinrinagetdyoals Chdhs abEcaborsneiversy 3lse pevestpudt he
intensity was divi %gtsquthg%‘,p@qjogtg_ﬂpbng the frequency of branch
occurrence cal cul ation_ ” ithe 4-methyl branch fraction is

cal cul ated and tabul at edyydidegroGOR Bt RRCds RNt cohibitilcs subShcatig
subtracted to avoid double countin Cal cul at g%{t he Free. Carbon

9. ) .
| ndex using the cal%ﬁﬁﬁ%}é’df%%@&@g%%?‘%%%?y%*qws FRTERSTER fhe
results from tshe Cl3.cANRraRb¥sbs, as described in SFP 1062305. The Free
Carbon Index (FCl) is a_easure of_the nunber. .of carbon atons. jn an
i soparaffin that are | ocHE®EH EEOSTERdes 65 P BUHE! derived FmEPRE hon and
4 carbons away fromigoesydel ey mdke TaY ERAgEVieakBORIAUTRe I fE Yy e _
determned with suffjcient accuracy for lubricant materials by dividing
the raol ecnl ar wei gRE“"8RE WH&Banpl e by 14 (the formul a wei ght of C112).
Mol ecg: ar Weihggt Zay bgj‘f&ga&ﬁ@aﬁﬂymxbm&s_ﬁ{m%@ ZVisé@%Tt%)o’hthblﬁ%ﬁ;prrhot her
sui tabl e nethod. According to the present invention, nolecular. weight is
preferably detler ni n&¥r 0%52%3910120 it the natygal yoegzsiip, gtnémﬁ%e
Branchi ng | ndex (Blyisceig B160rchimTeg dRexhtoh wf (B Visbag Hdaeis¢llsettbddin ons
described in U S. Patent No. 6,090,989. Branching Index is 15 the ratio in
percent of non- benz§fF&€et hyl hydrogens in the range of 0.5 to 1.05 ppm
to the total non-bei azykiky@hiphalling:Rydfegansoldert BeirscamgeraokalQfond®o 2. 1

ppm The Branching Proximty is the % egquival ent recgurri net hyl ene
carbons, which are ?‘%?Féboatamﬁ%ﬁroéa?ré%\ef%ﬁﬁ}'?%. ?lovéj;‘?ﬁf %W%%BF“‘S)?};?@EI%‘O
(epsi :c onhcaL bpsns)h. ei%hé?axbon alons. PR@eriiyriter aliof] g.bfugmhﬁﬁﬁthmefﬁxﬁmﬂl@c]lcﬂa&ﬁfik sI t he
sum of the branches ou iin step 4. ) T upber of y
branches per 100 ca“ﬁrﬁ‘&?ﬁ“&{]‘gﬁé’ui%e% IWF%P@E“F?SOW}%?‘?éﬂeﬁﬂ'ﬁﬁg‘%’%@“ﬁ’gnches
per nol ecul e (step #prégyireSHubdFobttpher-batyl,aaubhmspepll, athekitl e. ‘
Measurements can be perfgrnmed. using, Fourier Transfarm NVR :
25spectroneter. Prefer abﬁv%%n@im Snat]?“aﬁ}xéoé PSP ag\éﬁ?f)ﬂﬁmﬁmmm
spect ronet er havi nQiseparEgNRA: a6 lockidd Bt B#st §eadberiron nteahihal cas@sind dfctbpns
verification g% Mass %ﬁagoct,rogp%é#, | TV or an NVR survey that aromatic
carbons were absent PHEEHBEITA™ width was linmited to the saturated
carbon region, about 0-80 ppmvs. TMS (tetranethylsilane). Sol utions of
15- 25% by wei ght in chl cHﬁ).f %rmdl \er.e

as been suIprismgly digc):(t}%le%eﬁ%aat lubricant base oils with kinematic
viscosities greater than about 3.2 ¢St at 100 °C cornprising paraffinic hydrocarbon
components having certain desired branching properties (opiimized branching) have

extremely high viscosity indexes and excellent low pour points. The Viscosity

[yl
Ln

Indexes of the lubricant base oils of the present mvention are greater than the Target
Viscosity Index of the oil. Preferably, the viscosity indexes of the lubricant base oils
of the present invention are greater than the Target Viscosity Index of the oil plus 5.
As defined above, the Target Viscesity Index is viscosity dependent and is
30 calculated by the following equation:

Targst Vis.cosity Index = 22 x In(Kinernatic Viscosity at 100 °C) +132.

These lubricant base oils comprise 2 mixture of paraffinic hydrocarbon
components whersin the overall mixiurs of parafiinic hydrocarbdn compdnents have
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30 by 45 pul ses followed by an 0.8 sec acquisition tinme. In order to
mnimze nonimformintensity data, the proton decoupl er was gated off
luring a 10 sec delay prior to the excitation pulse and on during

acqui sition. Total experinent tines ranged from 11-80 m nutes. The DEPT
and AFT sequences were carried out according to literature descriptions
with mnor deviations described in the Varian or Bruker operating nmanuals.
DEPT is Distortionless hanc nt .Pol.ari zation.Transfer. PT. does not
shomrquatenaries.a? eZﬁgﬁﬁm%ﬁggﬁﬁﬁ%ﬁ%%mﬁVgéém§°§. a4 c%?@%%%ﬁghnded
to 5 protons. DEPFo@fcrshiowsthChigiasdiomshiog by prddEfRT fb85vadydwds. GHe arveenCE3 up
and CH2 180 degre ; . i C t, It
all ows all carbongévﬁ é$%é§%%§§3%g¥$@%fPﬁ§%gE%£§£%%@gﬁgya%%%%%fﬁsgk°
quatemari e, s and Gkt lubpeenideearils Thee yeyoancationr Breugaigliiatie ol thaerzey el y

branch-net hyl. sho Jol gl ggghggﬁgy £o4d Liggarly
identified b? che##%gﬁggﬁF??sgﬁ%E%ﬁa : othh%re f% gg%?%%%%é?%és%gﬁg
references cited. branchinThepbhendhtongngy.open ticagcmfedianatomseiep b copresd
determined by C1 3o MilBankiflspdid AEnBRSHIRLL O doflohll-L AU AldB0% that the
entire sanple of lubricant base oil or intermedrate oil 1sonerate was

i so-paraffinic. Coromperdntshevipperdmpst brnehens ryppariosaFaf ihicmeedigie oHapmeises,
whi ch may- have be m§§§ 10 £08 1104k SR ' [ 288pUnts The %
total napht henes ?ﬁeﬁﬁ %%%?%ént 6§secoiIsoﬁéggﬁggﬁ%%g??iglom10r absent,
due to the nifl d hykifwraberetiparnsAzteNaRPAgiprideestingeesli n t he
preparation. The |aaphtigRgsnconl G0kodBY Db PRASHIGH . HSHOG: Filsehifl

| oni 7ati on Mass Spectposcopgﬁ%ﬁéwgg. 20Feedst ock According to the
present inventi on,comEsfledd lerrpeaghor SSPERCElE beteoripiret papiifase oil s
Wi th optim 7ed bragghi-ng @aﬁﬁ@éh@&rﬁs@%@&mﬁ%m&@%&%m&wgﬁocar bon

f eedst ocks useful 1n the1grocesses di scl osed herein may be synthetic waxy
feedst ocks, such amedes Sehide PERERS EropIdpT RYEPBERE B SroREY! e1deei ved
25from naturgd  SOULELES wiBUEDLARnRE LRSI WE%ES the AGER bR Blokcuithe Waxy
feedstocks to the processes may conprise Fischer Tropsch derived waxy :
feeds, petrol eum waseexingha e Hnghing wHEd Ry PR BUBACEEs Fa8TBIFS; | ubri cant
oi | stocks, high pour p@jehtanRRl ¥:ehbbadkekinleoct @Rt mpdests oNAE MBlicadd RRA

ol efin waxes, slack waxes, deoil ed waxes, and m crocaystalline waxes,_ and

: . £ ( a
mi xtures thereof PPsfIRR FpPIpediay ail tamialre @y lBidRE s a e BPTSraapy Bifrnd

Fi scher Tropsch way-fhessls ol osstisd, aRtalid] bR profbu@hantif relodtyanteed
conprises nolecules with a _carbon nunber of C20+ and has a b0|I|ng oi nt

general |y ab&le abblie): GTECIENERIHE PEFSCOREIRR Bthe Yonsratdpss ofp e n the
Waxyf f feed wﬁ'r ehhi gﬁﬁﬁjcrgad £§b§tﬁﬁzﬁwem mﬂ&hﬂgbﬂsﬁ%ﬁ%ﬁaﬁt};&@d@@ﬁ' f&f}br@{li_kﬁﬁg:hEd
par af fi ns ich cont ute to fhe waxy nature_ of the feed. The waxy
hydr ocar bon feedstﬁ%&kﬁﬁﬁmﬁﬁ°ﬁ§ﬁWﬁF%e SHH Pl %ﬁﬁ%ﬁﬁﬁﬁ§§§b§§h
des](c:ri bgld herﬁi n iﬁmﬂwf ioﬁﬂﬁylb%nﬁie?ﬁﬁﬁ.ﬁgiv&ﬁzﬂﬁﬁdﬂo&&ﬁioh@@ﬁtﬁeparafﬁnéc i
Preferably, the wax eedst ocks o esent inyentjon. are deriv rom
Fi scher Tropsch walifTe §PmFWmﬁﬂ%3%@%@$&6%§@ﬁmﬁﬁ WF%%?@}E?§§¥WQ@’ °is
convlerted tgzii qui ﬁmhwlwsxﬁﬁbﬂéwmbyerqomﬁmmmﬁ&poaﬁﬁ sitheIchits BRedred ¥
catal yst under reactive 10 conditions. Typica , ethane._and optjonally
heavi er hydrocarboﬁéﬂ?ﬁﬁh Emgﬁ%&ﬁgﬁy?%%fgQ%W“H%m§@ﬁ#£¥ﬁWB@ﬁHQEBMA
conventi onal syngasxg@iRekhlde 1R Hedexisy aliRest GrigaBeinIRNL basktoy, the
synt hesi s gas contai_.ns hydrogen .and car bon nonoxi de “may._ing¢lude m nor
anount s- of carbon Bﬁﬁ?wﬁt”ﬁﬁ%%ﬁpﬁﬁﬁﬁggﬁx$wgmﬁPg§b ggm%$%¥ﬁ?¥ﬁV$ i trogen,
hal ogen, sel eni um hphosphardisn anehchsds @ht postimb airihe afdrecathon thén wytgas i s
15undesi r abl For .thjs re n and depending on the quality of the syngas,
P t o I BHGFLSIR

it is prefer to 1t and ot her contaminants fromthe feed
before perform ng the Fischer-Tropsch chem stry. Means for renoving these

contam nants are well b Lof (- : r exampl -, ZnO
guar dbeds are preferredhgggg#g%%gﬁﬁgj%dﬁgg*“f%%%%%?ﬁggﬁ&ﬁgggs for renoving
ot her contam nants are wel 12 kndwn 420t® those of gkill ih tHe art. It also
may be desirable to purify the syngas prior to the Fischer-Tropsch reactor
to renpve carbon dioxide produced during the®syngas reaction and any

addi tional sul fur conpounds not already renoved. This can be acconpli shed,
for exanple, by contacting the syngas with a mldly al kaline solution
(e.g., aqueous potassium carbonate) in a packed colum 25 In the

_Fi sch-Tropsch process, contacting a synthesis gas conprising a




m xture of H2 and COw th a Fischer-Tropsch catal yst under suitable
tenperature and pressure reactive conditions forns |iquid and gaseous
hydr ocar bons The Fi scher-Tropsch reaction is typically conducted at
tenperatures of about 300-700F (149-371C), preferably about 400-550F
(204-228C); pressures of about 10-600 30psia, (0 7-41 bars), preferably
about 30-300 psia, (2-21 bars); and catal yst space velocities of about
100- 10, 000 cc/ g/ hr, preferably about 300-3,000 cc/g/hr. Exanpl es of

condi tions for perfom imgidisehelofiRpsfls bRRefRRGE hRISC:A68hMRdLssknown to
those of skill in the art The products of the Fischer-Tropsch

synthesis process R Paiigersnitnt els o S eromi TNFRL alireperiadipcion the C5 to
Ci oo+ range. The regsbheiart gRalede9BIMLER: ilyFeMdA i B nQoksast M t YPES,
such as fixed bed reactors containing qone or nore cat_%la%/_st beds, slurry
reactors, flufdi ze@ BEHTREACTETES oot AT ERsicHACHA ST i Fpet bt isgre
Sreactors. Such reagiduPRbiRhQRESSOSIANCiNERaE LOFS cfb@ndiild THOWANRANL ol
docunented in the lLiterature. The slurry Fischer-Tropsch process,

which is pref erred SPHEERRHFARE CEVBFL PRE U RIETTGAL Datei o 9ldle BeHEr i or
heat (and mass) tr anefien characteristics for the strongly exothermc
synthesis reaction and |s able to produce rel atjvely_ high nolecul ar,

10wei ght, paraffmc hydrSERREdnEaRREr! FFHRy Rt Blsarqdistant hiFqragates comprise
slurry process, a $yagas ngQaRbsH ddthpandiiskhethSspfifid DEHOHR rcRBeL ahbON
nonoxi de i s bubbled up as a_third phase throtmi a.slurry_which conprises
a particul ate Fi scHETDHEESEFORFRES Ry $PEEarD 6P hBeT apat smpegents

di spersed and susperdtolAamdmst 8f $rinching bl dalt A PAEGIRAGhOMEIRAGRERAN product s
of the synthesis reaction which are |iquid under 15the reaction

conditions. The molSTFEIe BOTRITSE REHUAHIBHRFATPE PRROIEET Bovreen dif 48 2idy
broadly range fromualeust 8160 tabRR AR prédfersblliest SalREShArYd SR b¥nMed At N the
range of from_about 0.7 to about 2.75 and preferably fromabout 0.7 to
about 2.5. Alparti P aPPspreferred Fischer-Tropsch process is taught in
FF0609079, al so conpl et eleyiriRRIpOs Bs@ebritey £ HIeY de0heneNEevilidhe Rbdcant
purpos-s. 20In geng}rgl .. Fi.scher-Tropsch ‘gat alysts contain a Goup VI
transition metal o a%oﬁﬁ?fépebr%eajemg%’ﬁ%r CCOFRS 1o Bp BeYDt DVERRGD Aed@riedht ai n
a nobl e metal proMeerKsjordiidé pirafiitSiyalotaih cBbeeLt: B wiSHEMeSancBYE {sabl e

Fi scher-Tropsch cat al.yst onprise.one.or nore of Fe i, .Co, Ru and Re,
Wi th cobal t bl ng BPEFEFT ckPs WrSFURER PUq e R D PUEPFRAR Hpepen
conpri ses ef f2oct i vezeinpoptingzadfbrachial in thstchegra i Wfoeadin QoiRerenRdf bt , Fe,
Ni, Th, Zr, H U, an a an a suitaple jnorganic.,s ort. material

bt & ef abl y' one wini TR PR SREUES S e PEP TR ) Do R g RTHE 24
gener al , the anountiowdd telkalitr grlesesitculen t he catal yst is between about 1
and about 50 wei ght pergent.of th otal, catal yst. co sition. . The

catal ysts can al so cont W&%’@%W@%ﬁr%ﬁ@ "SUeH C%“ﬁ%ﬁ“,mﬁ%m& MyO,
and Ti O, pronoter sosipetenta 30y i=E2haniodid brmathat ser (68 cartBds, pRtisrzbRMgss @y Tr) ,
coi nage netal.s (Cu,, Acl,_ A a other transiti.o 2t al s h.as Fe, M,
Ni, and Re. §§| t abl e SUBHoY es%?gg FEPES; e Pt I%F%ﬁ%%i?@ﬁigﬁﬁﬁﬁ%si a
and Mani a or m xt urpes!theresf .In Ridfier the dubsivpposst silsfeompashatdfinront ai ni ng

catal ysts conprise ti.tan& Usef ul talysts.ang their preparation.. ar
known and i Il ustrat®&°FA Cﬁ‘cgmfgg?eeﬂ(r%]staha %Z@S%ggﬂ} W%i%éﬁm&fglgﬁ%” W&@&gl?%laﬁcg
illustrative but nomefbiily fdsnipan &3 ‘abrapehitpat tattab pettioselechbdmant base oils also
Certain catal ysts are known to provide chain growth probabil.ities that are
rel atively Lo to el iaoud sPbRliE £ B8 Sy B P Rt vl y
hi gh 5proport3%on of 23wtk amd meceprafer{bl2zss8)anreinghit Fothefrars, tianidbraant disatilsvel y
| ow proportion of hi ' L i -t ad er
catal ysts are knownlnﬂ’atgJ %b%%'%% Itealr“ el'ar ?%Eaftérgﬁlﬁg%&Sﬁ%?dﬁe?é%ag\%h@%fq%%é%I ities,
and the reaction protebls gatt tde 58 %% ati-vel y | ow proportion of |ow

nol ecul ar (C2.43) weight olefins and a relatively high proportion of high
nol ecul ar wei ght (C30+) waxes. Such catalysts are well 'nmown to 10t hose of
skill in the art and can be readily obtained;gnd/ or prepared. The
product from a Fischer-Tropsch process contains predom nantly paraffins.
The products from Fi scher-Tropsch reactions generally include a |ight
reaction product and a waxy.reaction product. The |ight reaction product
(i.e., the condensate fraction) includes hydrocarbons boiling bel ow about
700F (e.g., tail 15gases through mddle distillate fuels), largely in the
C5- C20 range, with decreasing




anounts up to about C30. The waxy reaction product (i.e., the wax
fraction) includes-hydrocarbons boiling above about 600F {.e.g., vacuum gas
oi | through heavy paraffins), largely in the C20+ range, w th decreasing
amounts down to C o. Both the |light reaction product and the waxy
product are substantially paraffinic. The waxy product generally conprises
greater than 70 wei ght % nornmal paraffins, and often greater than 80

wei ght % normal paraffins. The |ight reaction. product cgnprises Faraffinic

products with a signif FeSHEeBLeHEGGR RPN SHGPETAR BT EITPRED 1R sone
cases, the |ight r&R&kih0Ry PhOFHKC bvisBEY-E QRMriIBAesaSaittht AS S0t VBi°gnd% and

even higher, alcohols and olefins, 1f.is the X eact.j on, product
25(i.e., the wax f?%?%"“’fﬁ%mﬁwlbﬁtmg‘glcﬁﬁ\gﬁyaﬁé@ﬂ%? 43S “t he
processes of the prigsefit vicddvesd, Whith aldy iveidsanbk paatpbdms. The paraffinic

Accordi-ng to the present invention, the xy hydracarbon. f eedstock. i s
30subj ected tb hydﬁygf%ﬁrhﬁ?%lﬁ?‘iﬁ% ﬁo?ﬁn%n%m%f%’ﬂt%%% %é]ﬂ” P B Bduci ng
an internedi ate oi ke bSeEBveit Rorter paraffinic diyie, Qesoaiiyidsg Gt abvul 5 daberided to
prove the ool d { L ORSIL e B B bRl SO P Bl el B RELEL
&waxi ng ideal |y w featigaihibexe patagincdiaite isise nbliemelse afs pasexyllyfrepde foorer

non-waxy i so-paraffin il t the sanma tinme mnimzing the conversion by
cracki ng. Accor di ng‘a‘ﬁ%‘.e%’éaag?%é’grﬁwf%%qﬁti on, hydroi sonerization is
conduct ed usiithig a 5shapiecaehedfgheevisabir weddaat esqils ecsprze pmafiecul ar si eve.
Hydr oi soi neri zatio at al yst seful in.t.h ese (a\V2 .of) . conprise a
shape sel ective i ng%‘:&?%%f’%?@%% FTLrzg c%o@i%%@a?h@%see\}%z’gﬁgl optionally a
catal ytically acti ygrerethad whipchiegehahbonscchypanent bon ods, Hef meditnory oxi de
support. The phrase...interned a Qre si.zg. " as_ her ej an
effective pore apeﬁif%‘i}'g&?’ﬁm?‘ﬁlemlfogﬁgfemg it {r)%%ané%%ﬁgédéelo%m %1%{54 8%&}%%87. 1A
when t he porous i nor garheddixing® hissbeempiehieustadexionsditef dratres trehs hape

sel ective internediate, por i nol ecal ar _si.eves used .i o ixce of
t he present itlgvent B da@%még%gfg??ﬁpf%%ng%’f %@1&% %CW%}}Q‘%WS%E@@%%#

si eves. The pr ef er Nededimdse Thdrafores itewpekl nof bavhbesp thoagitidomrable ¢ moduehe 1- D
10-ring variety, wher.e - 11+ - hadel DG egul.aL. skaves.fave 10 (or
11 or 12) tetrahedrl‘gbpfaﬁl}%()gé%ﬁl%%)e Ch%}t?_gdt}lrr%ﬂ%n} zfltoms]?1 _1%16& n‘edsﬁy ox3rgens.
In the 1-D nol ecul awisilesed itihmitt upiiseg: therdoingsgepybipet widh qramgurstl el

with each other, a ' jsnt QH@EE A8, Slasshfi ian 81
intrazeolite, chan%%ﬂg&gg%%%ag@‘%gan D ‘IQS sgt@p%forl{yﬁ@%y R. Mowgg}nrer in
Zeol ites, Sci2énce amwisTechnol ogy, edited by F. IC Rodrigues, L.D. Rottman
and C Naccache, NATO Agloo3ald €%he fORGlbl Gll L AT GALEAC e are
incorporated in its entirety by réeference 1%isee_QOpartl cularly page 75).
Preferred shape selresseiseddn serherryds it awhisst bissiesied pppEd adtiacsPey8s used for
hydr oi sore, ri zat i on,.ane, bhased,Hpon 2l U RLRRRSPRALSS: b6 wBf reAPO- 11,
SAPGB1, and SAPO- 4%@8A£€119pand SAPO- SIQ)ar_e nor & [:‘)/r,ef erred, w thh%ﬁSAPO 11
bei ng nost pr ef err edscosdigr.dow sow ppimest fmdykggpbignaly Biek Mg gregmadyesds dbect i ve

i ntermedi at e pore 258i.26 1,000, oMb GH:RAS VALK YISt RInbhAR bttt Wiwobal 1 ng
wi thin that of the g%ﬁéglleﬁ%%culggssi eY/es. The prfgarati on of SM3 and

its uni que charact earfatsr fhes 2hpib3 3 eSlcpiclepli hetwgemabonhi - Yt AR Poui20g48 o4 and

5,158, 665. Al S0 prefiekihed ShaRe a1 b Be 'Fﬁt;ﬁf Aediiah SrRRkEmtigScimhecul ar
si eves used for hydroi sénerization are zeolite,s, such as ZSM 22, ZSM 23,

ZS1V1- 35, ZSM 48, z2spiyes 5ersasshapmboyiZf ¢ prefggaply greasphapaoat 30 @¢imee ssz- 32

and ZSM 23 are nor e, pLefietl-8dr than aboutLPhA&QE fedatont gy medi ate pore size
nol ecul ar sieve is characterized by selected crystallographic free

di ameters of 1%e channeffss exier eicrarrimeyat HpPGhing Perisen 8 bf FREpdsdPri™MRo
sel ected channel |epgiR), and selected acidity. Desirable
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crystall ogaphic free dianeters of the channels of the nol ecul ar sieves are
in the range of fromabout 4.0 to about 7.1 Angstrom having a nmaxi num
crystal l ographic free dianeter of not nore than 7.1 and a m ni num
crystal |l ographic free dianeter of not |ess than 3.9 Angstrom Preferably

t he maxi mum crystall ographic fren diameter 5 is not nore than 7 1 and the
m ni mrum crystal | ographic free dianeter is not |ess than 4.0 Angstrom Most
preferably the maxi phic free dianmeter is not nore than 6 5
and the m ni num crystal |.ographic free di ter nof, ss than 4.0
Angstrom The crystalIo@?%ﬁﬁFEm$P%%ﬂﬂﬁéﬁgggwgmﬁﬁgﬁﬁgmﬁﬁé gE‘JFOHDIecuIar
sieves are pUbl i shaghrictutds B@fﬁ%ﬁx‘ekeﬁﬁm@éﬂh&eﬁb |d§t&nﬁﬂaﬂm?\é@dlﬂ&m-5m%§pla oFbf th '
Revi sed Edition, 102001, Baerlochfés}1 HV Mei er, and B‘H Cison

El sevier, pp 10-15, SRS NHEGFEta 8 el ST Bt Fier BPewt&e
particularly pref er&t@(ﬂm'tﬁﬁc&édﬁ@ﬁ&zﬁ&f%e@ﬁéc@ss%r&ﬁiﬂ@hﬂ@dﬂﬂ%pr&deﬁ%%ps.%bﬁsh i s
useful in the present _proc escribe far anple, in United States
Patents No. 5, 135, &ﬁéw%1§§§m§ggnﬁFﬁgm 8ﬁFﬁﬁ¥guﬂﬁlﬁﬁPEﬁB%Ie her eby
incorporated by reference 1Sdstthge CH&fetan ednyers dnﬂt}id@}lﬁdm&ﬁﬁfaﬁﬁaﬁ%ﬁtp&ms

Crystallito si 2o of oS LS A “SHB0E 07 Gr e Dons et Ry Rl el

m ni mum di anet er Ofofalaﬁﬁza&tesoabﬁutw&& A_ﬁfl}i with a rTB.XI mum di amet er of
about 7.1 A The catalygé suffi ent ~ac dlt 0 ans t her eof
re %%P

when positionBd in a tu %?%ﬁw TPl ey ?%gﬂﬂ adecane at
feed rate of 1/ h@ﬁaiékigﬁj i i g “‘; e'@“‘m’ orer | 2601 on’ aalsct | vi t

eed rate o atal yst als i sonerization selectivity
of 40 percent or gr%ﬁ?@ @?°Bﬁﬁ#?%ﬁ??ﬁﬁggé é 9 ity is determ ned as
follows: 100 x (weight %@braﬂﬁ&@@mﬁﬁﬁmm&nﬁb@dﬁﬁhﬁaﬁmﬁﬁﬁﬂ@hﬁm%&bﬁﬂﬂﬁhed Cl16
i n product + weight % oduct n_ys nder cou i tions_|eading
to 96% conver si on oﬁmﬁﬁ?ﬁﬁﬁﬂﬁgéﬁ ﬁ%ﬁgﬁﬁeg %y#%F @%% Ee%

Such a particu arl yipref ergetm eoitiad Chberey £yoTiurtiren:bel, Draraateri zed
by pores or channel s hayi stal l ographic free dianeter in the range
of fromabout 4.0 t m%g%ﬁ£@§%9%£¥ and preferably in the range of 4.0 to
6.5 A The crystallograahmmpﬁgee dlaneters of the channel s of nol ecul ar

ferences

sieves are published in_the "Atl BOZ%@éK%&WFﬁanemork Types", Fifth
Revi sed Edition, 2001, 6%mfﬂ. % er, and D.H. O son,
El sevier, pp 10-15, mhlchmaﬁﬂlncorporazéd herein by reference. | f

t he crystallogﬁphlc fre% dkgqeters of %pg fpgnnels of a nol ecul ar sieve
are uni nown, the effecti Ve h%re si ze of the nol ecul ar si eve can be
measur ed usi ng standard 4adstbyipti on t ed#hi ques and | aydr ocar bonaceous
conpounds of known nlnqun1§%pet|c d| g?ters See Breck, Zeolite Ml ecul ar
Si eves, 1974 (espeC|aIIy pter 8); Anderson et at J. Catalysis 58, 114
(1979); and 1J S Pat No.intdmnddhy871, théspertinent portions of which are

i ncor porated herein by re i,ence I'n perform ng adsorption nmeasurenents to
determ ne pore size, st ahdar d technlques are used. It is convenient to
consi der -a pakficul ar noAdeubtencisylexclléded i f does not reach at | east 95%

of its equilibriumadsorptio S Hﬁﬁ§ t han
about 10 10m nutes (p/ po=0. 5Q%é%#yﬁfggg%ﬁe859%§ﬁg%%éd§#§%%%% . ar- si eves
will typically adnlpmhuheamMEéymampmglRmn@tﬂ@wduamsngﬁgsUhmﬁasnﬁmd6MQm
Angstromwith [ittl t he
present invention oﬁﬂ?%ﬁ%%@@ggéﬁ%u Ise a ata treal %g¥¥?%%m%%§£og%%£tlon
metal . The presenceuﬁhﬁam@aﬁalytlcaIIy 15act|ve hydrogenation nmetal |eads
to product imgpovenent, Gapagihycld oafih SLAD LY wilkiobale ﬂ%ﬂél%dﬁé"y
active hydrogenation nmetals i1nc %rOWIUW] nol ybdenum nic

vanadi um cobalt, ti&r@gémﬁhylzspmattbwﬁﬂﬁ@manawsﬁlangl%ﬁdn@mﬂymédwwébx

pl ati num and pal | adiymase d&ﬁ@%@n@hﬁaﬁcﬂfe‘o@ﬁaﬁ Surihed Bl Bkh nUM nost
especially preferred. If platinumand/or palladiumis used, the total
amount of active 20hydrogenation nmetal is typically in the range of 0.1 to
5 wei ght percent of the total 12




catalyst, usually fromO0.1 to 2 weight percent, and not to exceed 10

wei ght percent. The refractory oxide support may be selected fromthose

oxi de supports, which are conventionally used for catal ysts, including

~silica, alumna, silica-alumna, magnesia, titania and conbi nations

t hereof. 25The conditions for hydroisonerization will be tailored to

achi eve an isonerized oil internmediate with specific branching properties,
nd an the characteristics_of feed

ieed, Tn general « condif POACTHI AR PGP ERFIOTRGH: FREHL P EEERtor &

invention are nil dissyemetthRinishe smme@w@axdafouma&@@lgrmt erials boiling
bel ow about 700 F is ntal e ut 35 wt. %in 3 rodum ng.the
intermediate oil i sorremraé S gﬁﬁfﬁ% Bﬁﬁg@%ﬁl%‘% YT ETE ar e
achi eved t hrough onmmbmeamp&ah@me&esﬁmmaiewmmm@ﬁ ¥ Refvesn about
390 F and 650 F at n bout nd .about 20
hr-1. The pressureﬁ%bﬁ% 2131? Td%jﬁ?gﬁjﬁﬁfﬁ‘l 18 aﬁ??ij’retoég%f TPEFBOWsi g,
preferably from abetumsﬁ&np@pgaﬁﬁﬂﬂbﬁﬂlocaﬁﬁ)ﬁtlaﬁi Doartody Borph ebeimabyoh kaim
about 100 psig to gbm%t 1500 essur eégrr ovi des enhanced

i sonerization sel ectiVity" X/\% g‘fbe F R FoT FED; S a P es s
cracki ng of the fewsith sﬂfﬁmsntmmﬂu;cfon@bﬁwnimereﬁﬂsaduiﬂﬁgdw@Wﬂmgﬁghtbs

pr esent |nthereat|onz ur.i ng, the rization pr
typically in a hydrﬁlogenpl? ]fe4 5f° Weflglgé?ég Cgalt%ﬂ%ﬁ %CF/ bbl
(thousand st &hdard deicrlomcedbeaismﬁrﬁlﬁarﬁﬂl\ﬁ DA50% bestrb kyitablk amthab oMtcoldiio

about 10 MSCP/ bbl dr oge eparated.fr t.h rod recycl ed
to the reaction zoﬁoel_%elfﬁg te%‘gc%yﬁ(lml’ﬁmﬁc For's rﬁr% l%ﬁ t%ﬁ?&#%‘ég‘gﬂum ng the

shape sel ective i nD@sGPed at e pore size nol ecul ar sieves produce
intermedi ate oil isonerates LigSi [0 on. ¢ ents
havi ng specific branchlﬁi)gg p%%gfgt mswr%gm 41 @élﬁmyéj g%gf %’}Bﬁ?
branchi ng over al | . using the calculatifss ddgsibed o dHS. aH;:tmENo 16&@90 past Erarelihaingexoisl

i somerates have le n eferably Jl.ess tha 6 5 aI I nches
per 100 car bgs %j%é&t%o%n er?\%%lo%égb\f?%rbr e;n kfyﬁ‘g SZhal y5| g%vegeg
Dewaxi ng Accor di ngppre,tblﬁetqaiﬂl@s&h@nzyhnﬁ@mhmmmydmg@s mThenan@thaiseo o bpm.

i somerates are 20s Az e produci Mbricant . base
oil's conprising pa:ig %‘%@%‘? ro%ir%%n}jc %%gfrﬁsts \Aﬁ’?lﬁeh@gcfl mzed rC}énchl ng -
properties. Ther ef @?eéiV‘“Pﬂeﬂrsmﬂwfmﬁ@:emwd‘ngomwdbmés@mimm@m) base oils
conprising paraffinic hydroegrhon. comangat ng, n

branchi ng overall wth bfangﬁl ng concent rﬁat%ag?%&mrdh\%\k%{éﬁggﬁfééno *the
mol ecul es. 28%ol vedtwdéwdtidng i s used to renove the remai ni ng waxy

mol ecul es fromthe int eéﬁed'mgﬁm%ekom%faﬁk&sg Vi ﬁ ulated

internediate oil isonerate in a solvent, such et et one,

met hyl iso-butyl kd&Psribe magber ibmapes PEMYpcar (Bter 'é}t’flﬂﬁ’g lﬁmmmyofmeM“ES as
di scussed in Chem gale.figchnol ogy of Petroleum 3rd Edition, WIliam Grse
and Donal d Stevens, McG aw Hi || Book Conpany, Inc¢., New York, 301960,

pages 566 to 570. See MWB%W@@WGMOWHS%@Y@OW&BT@S@ML@ 775, 288.
In the presemd invepliQRetSOPMSIIL %@%aﬁgeﬂl %@ﬁ % HReshdigl | oW ng
hydr oi soneri zat i on%%% re%over unc)gnverted wax \%?%%% ér ol soneri zation
at  mild conditi on&a\ipet @i d3icn msaler IpiaE cova afie vertoatiandly Mk | i ng bel ow
about 700F is |ess ghhapmabputv éﬁr{NMsurve%ﬁtﬁﬂragﬂnﬂacEa?bohp@rm@ &S&néle ectral

i nvention, the solvent dewaxi ng may be conducted by conventional processes
wel | 1 nown -to thodadtbasiepitd tp chﬁﬁ@a“éﬁﬁmb%I@@ﬁtab%\ﬂéﬁm@ vBiMS be

acconpl i shed by COQki-RgiyMIBKIESHI@ s Of 15390 0P hBERASQHH 6Bl AH X IUERS

30 by 45° pulses followed by an 0.8 sec acquisition time, In order to minimize non-

uniform intensity data, the proton decoupler was gated off duting a 10 sec delay
prior to the excitation pulse and or during acquisition. Total experiment times

ranged from 11-80 minutes. The DEPT and APT sequences were carried out
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under controlled conditions for crystallization of the paraffuaic wax
present in the adm xtures. In such processes, the internedi ate oil

i sonerate and de-waxi ng Solvent, are heated to a tenperature at which the
wax i s dissolved. The heated charge is then passed into a cooling zone
wherein cooling is undertaken at a -uniformslow rate in 10t he range of
about 0.50 to 43C/mn until a tenperature is reached (e.g. -10 to - 200
at whi ch a subst antaegdippiotitepiure festipsionswith winor destadbdsidzedbed mdiht Neridenaxed
| ubri cant base oil ggﬁaﬂgﬁlﬁuaﬁel ected pour point tenperature. Upon
achi eving the desired dewam g tenp-ature, the mixture of wax crystnis,
internedi ate oil isoner 88T sdhsicdotlvse Fhhansersmbletrieidation Tambid DEPQ dbd
separation for rec i]l.-salvent. sol.uti.on .an solid
wax cont ai ni \rll\% ant %\g?&%?%%g[?f?%%ﬁ %}%5%#1{1‘%%%{;453%%; Gui ¢ g%ag afa Olm‘obncmg‘:’dé%O

t echni ques, i ch rrestolseDERDPbsrets CBcabepanit DGRTARS waws CEysd @Hsuf M t he
oi | -sol vent sol uti .1 al jd-Auqui epar.at i-on pr.ocesses,
such as gravity sett ?ilﬁgag%%g?%trg gat@g‘h@’ é%r?é[qlflikﬂ rﬁ% |r%tﬁl?lri%slgaﬁ§)gs nly,

i n conmerci al. procegDess topp beey, &t ibpHiand Gy e ap.thopgoaiermtch btdef™, ofeaidwaved by

sol vent wash of thep g??clé%e LS50 Y& | [oi | sol ution
obtained after separation o e pe sgq%mg_v&b%éﬁlﬁﬁg\%}&gggé?vgcﬁgﬂ%?@mg The
separ at ed 0i | - sol vedt Asdltphabyly e dedniyédnafied by ciiénsital Khifitdphafeo Bothacover y
of a sol vent {fpgractiQn and,a . dewaxed lybricant base oil product fraction.
This process is as descri bed In Unlggief: States Patent No. 5,413,695, the
contents of which are i Abobipeshiagpwphieswd bahepope vers dheimined by iCr BIYMR

Sol vents known to kg Wseful dewaxhing sk SealE. Kelopes . cont ai ning 3
to 6 carbon atoms, for examp e, acetone, met y.e%nh%gﬁsméﬁlt“(%ﬁ%%%ﬁﬁefﬁand
met hyl i sobut yl ket orfé ItvDRi(pe oiissnernie svapfsopatafmiss Coapfiond wdreme sadf foket ones

W th -aromatic hydr%ﬁﬁm | i Q%B,%ﬁ yene,, Hal.ogenated | ow
nol ecul ar 30wei ght "hy roc%g?%gﬁgég’i%hu I nggg?%ﬁﬁrgéegén%tﬁﬁg%esma%ﬁqnvmg

di chl or oet harté, andmpuREUEes’ tdvs nedthengsdn tile $dricanbimse diswarcreg=rslbl lvent s.

Sol vent dilution of il e%i?:cﬂéﬁx |.0t.aL: i i e ol for
facilitating easy hagﬁfg%ﬁ‘g%o or o tg%%ﬁg%?%a%%§¥%?%%§pﬁvr ation, and
for obtaining opti rAIFRZREMRXEY Tathithepgsebrisnt 1y de oetsurst ughe Figld fongntiordiihssit | on
depends upon the pagpgjﬂgdé&d%@m@gr medi ate oil isonerate stocks and sol vents
used, the approach to filftratioh tenperature in the. cooling zone, and the
desired final ratio of solvent to-oil in the separation zone. Al or a
portion of the wax #gmawed in the dewaxi ng step may be recovered 5and
recycled to the hydroisonerization step for use in the process of the
present invention and/ or*e@RipeEthaprestt BicHe. the dxd focthegprocepuip pppdersessi ng

into or use as sal abRaiEiec b AL bRENEII Rk isQwaiy BREIhABn B¢ TS wax
recovered wax, the wax may be subjected to thé hydroisonerization stgp of

the present invent i BHosEBPRieopERsHE 1B GwBTrirencichedhstcharankagynthetio

feedstock. Recycli ngu@led@bod s&s&re&;mahe@frrﬁp&%vvaé‘c'gﬁycﬁ&cﬁ%aﬂsoéﬂ\ﬁﬁaﬁ%%?&ﬁes the
yi el d of thegsr.ocess. After solvent dewaxing, a |ubricanft base ol

conprisi ng paraffi nfFeE RSP E HothoR BTRFSASHE &aist Poepiingly. Seavisy dnddchy i s

provi ded. Opti ni zedyo lﬂ{eqﬁ&msggnmﬂ%ﬂ&éﬁéch&hﬁoﬂsb&b&én@émﬂ?ée%&, Bitlo1 R i Ses
paraf finic hydrocarbon conponents having | ow anounts of “branching overall
wi th the branchi ng “IB¢sFEEhtrdEForoRFet Sreokelibesnisl stde. sk pvmbeat The

l'ubricant base oi | SpolEBEd1SAHGodabiaf AdrRbCaid ¢p6 3LRANILL RO ERLE AW LN
optim zed branching recovered fromthe process of the@gr esent invention

have a |dnernatic Vi"8EBEPEysatneFrges. gl raatdierioh et havaydsdstos

addi ti on, tEéOI ubr i@ﬁﬁﬁﬁvbaagag@isb&;] Emﬁﬁuﬁivﬁ'ﬂi&}e@@r@énﬂtﬁﬂﬁ@lﬁ QB RE RO yaxy )
conmponent s having optj m zed branchin ave Viscosity | ndexes greater 'than
the 20Target Vi scos@? DH?HQ%?@%’B&ESH%% BHFFD Dzi’é’mg‘éff"if @ﬂ%@%‘?mg}g@%ﬁtabl Y,
the viscosity indexgseelly fthes dnotrdooant31base sty drhe i esRMy s WaRt i on
are greater than the Target Viscosity Index of the oil plus 5. The

| ubri cant base oils also have a pour point of |less than -8 C, preferably

| ess than -9 C, nore preferably <-15 C, and fﬁyen nore preferably |less than
-15 C. 25Cenerally the difference in pour poihts between the pour point of
the lubricant base oil and the internmediate oil isonerate prior to solvent
de,warcing is greater than about 25 F. livdrofinishinz 30The | ubricant
base oil conprising paraffinic hydrocarbon conponents with




optim zed branching, or optionally the internediate oil isonerate, nmay be
hydr of i ni shed in order to inprove product qualify and stability. During
hydr of i ni shing, overall LIISV is about 0.25 to 2.0, preferably about 0.5
to 1.0. The hydrogen partial pressure is greater than 200 psia,
preferably rangi ng fromabout 500 psia to about 2000 psia. Hydrogen
recirculation rates are typically greater than 50 SCF/ Bbl, and are

pref erably between 5000, SCHI.3b1. nper at ur.es range from about
300F to about 750 F,ff’%%%g@rg%b"i‘@“?l%‘é’?‘ énfpf“%%gnﬁ%@{%ﬁ%%@eﬂg%fﬁ%m%
hydr of i ni shi ng cat ednfgguts tp telvadenaabb&haitdl s from Group Vila (according

to the 1975 rules of t . i.ona ion o e and Appl.ied

Chem sty) - such as. pl Aoy SRR Bt ke bt AR R B o apes
matri x, and unsuf f fdethbeGhegp fMEedand Group \FI B, such as .

ni ckel -.nol ybdenum or nickel-tin on an alumna or siliceous matrix. U. S,
Pat. No. 3,852,207 describes a suitable 10noble nmetal catalyst and mld
condi tions. O her Egthenbiopsahfivathesit s are described, for exanple, in U S.
Pat. No. 4,157,294, and:. Lk S Pat The non-nobl e netal (such
as ni ckel - nol ybdenum and/ or ﬂ%ggt n?agﬁﬁggfé%ggg BB nﬁ?g?“ggeam
general |y about 1 Fechsbbgpschsvauefeghst pEischen{irapchribekistry, apgbor caofralitc
determ ned as the gak4espoad) Ldasihe;aohl t uch _as.pl atinum
catal yst contains iﬁﬁlgégcesg o?g%.01 percéﬁ%gﬁg?gﬁfg%@éﬁgrgﬁﬁvm%etmeen
0.1 and 1.0 peércentongiion Troiwady. metheesresd eftionelbl savietiatiocaieops Giifsee 40¢ used,
such as m xtures OfRAthH-ANGoRa! J AgMER, L ] | L h
unm xed Branchi ng Z%Tﬁg Iubricanﬁ %ﬁse 5#|§&g$&ﬁ%%%%?§§§§Fg%%€%ﬁ?%%%
conpri se paraf i ni &5h{rEeEils BEHCss Es sPRHRS e swhindlvabtrembreaivcrahgey s
optim zed. The | UDELEANERASE0RI & £OREMMaBALALT L 6. LY ecarbon
conponents with optim zed branching have high viscositres, T'ow pour

poi nts, and except FEAgY Jelegeatsolopiug, phpspbolug brd wwnic chrisengil in thyfsyrighes
present invemdion Banedi-neaPhlsGeltbShatidehfite & ad Q016 Gugaler, khan about
253.2 cSt, preferabl bet ween about 3.2&%St and a%%ﬁ§1g§%g§§%&ﬁﬁgaddition,
the lubricant basePBiFEd BropRe SHEsanhehmpouiminens Eomir o bofrafefumriing
hydrocar bon conponertrschavifa R eraes ﬁéin@@&r%%gtﬁes%? Blrgn about

27, preferably greater than about 30, and nore preferably greater than

about 27 and |ess IR AH5EE oL BETPRE Fersrrerin Zpbtasdewprepsfiedfe (i a2l)

has classified basen@iving sAG&mpiiEs. tedb & FerfREHER) IR0 QR KBS
defi ned by tgg APl , Group DIl .olls are very high viscosity index oils

(>120) havi ng’a t of%POSQF FH TcBREE Mt AlFodey berisrrasio 6o Py Bin ayngessaipte dice s
content of great er Fishian TRps@d@hor b9 caBh afkRY Prodicka Bints 12! 58" €

traditionally manufactured b evere hydrocrachng and or wax .
i soneri zati on. LubF?@ﬁWﬁﬂgﬁgéi ogal SN penores SRt AeRYarRP R Brecgdper al |y

classified as APl Gicomplidhkd, fhasamplbbs codtiiens B eyhedd Vit PRSI LeMnvexYsheeds
with a lowtotal sulfur content, sucgh ai,a Fi scher- Tropsch feeds, the
| ubri cant. base oi | & & 9°%%F BOEHEVE LPORGY 31 2 BAFFUPS¥ont ent | ess than 300

ppm Ledri cant  bamehoFikGeateicH Fﬂagssﬁ, Qodth@inPk SFARLs LRALEREEHA smade

from Fi scher Tropsch.waxy .f eed enerally have total sulfur contents of
| ess than about 5 Sﬁﬁ?ﬁgggﬁﬁﬁﬁgg“@ﬁﬁ?@H%?THP“ﬁ%@ﬁ@@ﬂmﬁﬁéﬁné@@$m§ﬁﬁnﬁotal

napht hene cont ent s agf prhetreeentizeoadnnd BREULLI8%d ARdudkrfRLBR:y TRet ween
zero and about 5% Tq%ﬁ%,sulfur.is.lOd%hgrnined using ultravio
,Fﬁ: T i

| et
f1 uorescence by AS FEgcygacton 1s typiqally sondpgied ot iepmpatiges o e 4P 0% Bs e
oi |'s conprise par afHpsE7t My efoabiyhbeut CENTROTIENLS 2IRT); B@sdufs 57 dBanoBoal Kyl
branches per,400 carb L Rreferably less than .7 alkyl branches per 100
car bons; andB%Dre B?%RQ?é%R@mLgggﬂ?%%ﬂmgigégspﬁﬁ(§?5ﬁ€9é§%ﬁ@@yfﬁﬁmﬁarbons.
The branching at t kéodits qfebsiut L @R]0,ES cdgthe brafaedy BoulNVR-3,000 cc/g/hr.
Examples of conditions for performing Fischer-Tropsch type reactions are well

Inown to those of sidll in the art,
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15branchi ng analysis, is less than 20 wt% preferably-less than 15 w %
The branching at the two plus three positions is less than 25 wt %
preferably | ess than 20 wt% in addition the branching at the five or
greater positions is greater than 50 w/o, preferably greater than 60 w %
The free carbon i ndexes of the lubricant base oils of the present

i nvention are generall te t 3, a r ef er abl reat r than -
20about 5. The | ﬁ% adu B%Igf?ﬁ%cﬁ?rof%sd?ﬁ’@ PIBBISRTS PAY, it ©dfpri se
par af f i gi g hyﬁr ocaﬁbxﬂmn&mmag?mpﬁxsthe @ it g hrabfee Iﬁxt@éﬂontagn&{]caﬂﬁlbﬂemgya as
neasured by the percentage of net and the proximty
br anchi ng, " as measuregf’c'[a)f © W%%gr%%%?sg%‘gdg%ﬁ%‘: R R R T G@ﬁ?’%ons
whi ch are four or h@is,eslmafrrbmtss ﬂﬁma@h&ﬁdeabfmmoﬁﬂﬁawm@fﬁfenWCh
(OH2>4), are such th trSBé % zr(:CE1 >% is Ies; t han , V\hi%&gretal ning | ow
pour points. Pref eréi% Vv, “thé® TREHYS BREEET T° Bl Fiam gredsmesafivent i on
have branchi ng sucl’&lethltfa:ttmthe BI - 0.5BP is Iess than 10, nore preferably

| ess than 8, and even ahl y lLess ining. | ow
pour points. 30Pour poin 1["*at ﬁ%’SCh diis %9 ggl gﬁlp\é%eﬁﬁé%ﬁﬁ%‘m&?gﬁh
| ubri cant base oil mmﬂﬂonhe@zﬂ sumnbim(armdﬁazss)amnﬁ%xtdhb:ycte@ﬁwﬁﬂtheﬁrongy

condi tions. \Were 0| nt given st erw se,
has been determi neg}&by P’Sl ana RYia |caﬂ§ien%?rﬁg %ﬁlﬁﬁtﬁgg‘ﬁ%ﬁgm The
| ubri cant badé oi | sveight jmwﬁﬁmcmydrechrﬂmumawbémlmggathdm@stt @ the 1@ PIeSaNt

i nvention have excel { |nts our po nts of i cant
base oils are Iess%s!r’%lggg “‘Sm II’13]&era JIJ)?’%{ SN Onﬁo@m%e@hg?é P ably <
-15 C, and even norﬂetdprhgﬁén‘a@hya shveysviichapmpddes Epaxﬂm!ﬁitdﬁpﬁblﬁho;bss}l Bpe
measur ement conpl e to.ihe oi nt,, and is 5ex ressed. as a
tenperature at whi gﬁcgéf‘%l[sb\én s %% IdID 1 C C?SUB%E%&ddPF‘ fs“ﬁjédto devel op
a haze under car ef mcbltigmsqgé@drbcahbnqmﬁdm DIﬂF ﬁinﬁ]aﬂs:}i&mnmhwmyaﬁexqﬁi&bﬁem ned
by, for examplke, ALV 95..Th Iubrl ant . bas ils.with optim zed
br anchi ng accor di ng%t‘%é"?‘f% conglgg%sngh?%vén 8’??5‘&/‘3 O gﬁg‘ ﬁgf’?ﬁrg‘m&“g
than 0 C. The vi sc@ma@lyzfangﬂ&emebo@ﬂ SuM@obmbunmbrebﬂﬁ@HQMt&nmmwgb sf ng
paraf finic 10hydro 0] L _opt.im ze ching are extrenely
hi gh and are great %?’ﬁlt glﬁ%?ﬁg ?%Egé%%%c%%??o gmgogqog?%%'ﬁb‘gi cant base
oi I, preferably grestiefattmecrieriTangtrsvi soosi &yubntdeXPEioReidubr i cant
base oi | plus 5. Thg. & Ig-f Q of .the lubricant base
oils with optim zedg%‘é @tg]gﬁ?c% Oga?%%ggr%ga ergfet cesflc}%al% *at 100 C and may be
bet ween about?03. 2 cSt aWdcrdsduliscer-Trspscitat s G@ntam&muy\\fﬂibirmbmmapémhenes
in the lubricant bage @il s &: efally t, t he
hydr oi soneri zati on dewazt;é}ﬁl rpg&gss ﬁs?e &r{%{af O%géﬁfrnéjﬁﬂ%ew mOtF%)
when napht henes at %@S@ﬁiﬁﬂﬂ{eﬁ@lﬂ?@@hm‘i’ehe%llfableFJamm@tOp@h@ﬁaﬂsmmnm
mononapht | ymes I'n the,lube bPIaé”'M Q}'?:Sﬁu Bldlﬁe %«ttgc&b% féﬁ’t“d of ,3RR0t henes
present is between zero and and pre er%l Petween zero and
about 5 wt %. The f@ﬁ%ﬁf%%@taé)ﬁécom@aﬁ’é@?ﬁmgﬁmg}mﬁmb@bdtem @ammrehhss
Spect rOSCOIOV 7(5""\/5) ReRy, ‘i‘?%‘érﬁp‘? uhd %ﬁ]?
al, "Influence of Greoup Q ase %\ﬁp Cojfr%%sélét?llﬂ%lﬁ%gn | datl on
St abi | i ty," prepar &gk Plﬁfﬁ‘é%h@@t"i'b@rh CAIPRYFEOTEY QLo I@J&td‘é?)rﬁpmiahgldmﬁn onal
Meeting in Houston,geMajGhe &éom%&%%bnﬂﬂ?%axﬁ%&%ém%s%admﬂaﬁ o ﬂ,»g@t SGQnt ent

e

of the lubricant base oils of this invention is term ne |ngthe
sum of the % nononaf ﬁie}%éﬁ"i@@en%fdhﬁafﬁmaﬁéﬁ@@mpwﬂdﬂnnébh@%émescm 90 contain

t et ranapht henes, %bﬂﬁd"é}@&aﬂ?&;l&e@%%ha@@% g@g%@a@%kﬂ oyt IRAsMLEd by FINS

for each saml e. the Iubricant basSe 0il present

i nventi on havé ext r‘é?r?efl?}ﬂ? W%r@uﬁ%@%éﬁoﬁh?@%@ﬁm@@%ﬁmﬁ° itk god other ,
napht henes, the | ubhic@Rimbasschkt S, RAVE: 305D LA 8% F&%ﬁ%ﬁ&ﬁﬁe' ity.
One way to neasure the oxjdation st abj y of lubricant base oils iIs the
Oxi dator BN test, i&lmd‘éas@}l%gﬁg‘t?ﬁm@n@m%?@%mﬁﬁ Ihempof brefaged sumpsts €@k ci at or
BN test measures t hebai@shiehantentyes SHat e DB aRay el »f QAL e-type
oxygen absorption apparatus. R W Dornte "Oxidation of Wite. Ols,”

| ndustri al 16

of




and Engneering Chem stry, Vol. 28, page 26, 1936. Normally, the conditions
are one atnosphere of pure oxygen at 340F. The results are reported in
hours to absorb 1000 m of 02 by 100 g of oil. In the Oxidator EN test,
0.8 m of catalyst is used per 100 gans of oil and an additive package is
included in the oil to be tested. The 5catalyst is a m xture of soluble
met al - napht hmat es i n kerosene sinulating t he average netal anal ysis of

used crankcase oil 4, t tals in the catalyst are
as fol lows: Copper = G%&%@%&m% ,g%spg Olggg g%rﬁ”mE%édntmd%mi’% ppm
Manganese = 350|O|O@W@Ve'huhﬂﬁnaﬁﬁﬁngx]amVe‘ﬁbeamlgidlsélbc\ﬁen package is 80 _
mllinmoles of zinc bispalyhron aree]g]%emgl di tg hosphat e_per 100 gans of
oil to 10 be tested. Cod ator measur es e (ER Popablites Bt Fant  base
oil in a sinmul at ed=&pyiy leattd maderat, ghﬂmafsaamnpmdud:t@ﬁglu&d AeBtitdy @sor b one

liter- of oxygen, S it For general use, it is
desired that the ngﬁsdat o?’f%ﬁﬁg?l%h??%rxfwe}%wg jajrel ﬁamg(ﬂ%%m?orﬁ%?fs For
the | ubricant baseligimeieiar phghtCesorixed rﬂeemmloﬁmcatanem%lﬁa&r@fo Al ue i's
greater than about s I n about 30 15hours.

Bl ends - The | ubérfs?‘g%?nhaﬁﬁ% ig’ll%"}6 aﬁ{h"é“’é PTMUSHEPSE dray be
used al one or nay BEIIEAHETPPAtohotHdeintolaniat (%Ml@t bls&&eb@@fe@ﬁvﬁfy@%ht he

group consi sting %\g%pﬂup g - L 0] onvent i Group H
base oils, conven?fr%gr?al oupﬂ)i i % églﬂp 43% i soﬂ%“cﬁfaé%ysﬁgeﬂr‘? B’F]gﬁ‘i‘ﬂ“%é%

pol yal phaol efui s (e kﬂblwhﬁlaﬁftﬂéﬁ pral beotagdity nlgal(lﬁlaﬁﬂ/prﬁrﬁﬁ&ﬂer s, pol yol
esters, phosphate estelrg proadtYAaL £ m.xtures .th reof

Al kyl ated aromatics are as nt hetic Flls epg%h%%spﬁ?co %ﬂm‘fﬁr 3é| kyl ati on
of aromatics with HEAEE Kg?ﬁgducﬁlﬁ@@kﬁ;kéer-ﬁpnsoh Ebwtms gﬂﬂman@ﬁ@siajg&ﬁ of a
Lewi s or 25Eronst eaghi Saeatal Yddky rvi.e | kyl at e aromaf |

| ubricants is given |%pﬁ8rynt hetic Lulberé%ogéfog\ﬂ%nwglﬁ eﬁé}qﬂ&r Frdee-
Functional Fl ui ds,coRirREdsionRebies hydfoglrmm%mhpgﬂ%@abopﬂomﬁaﬁfg%m

i ncor por at edsher eigases Ws&f hm@ﬁf&ﬁ 3 dearomati ¢ e al kyl ated
napht hal ene and a:ﬂﬁll ated benzene, AlK yS a%%dl!véﬂ}tgng{?%?%av g‘Sﬁﬁ”Péw
tenperature prope RS Uy FOoHA BOp%?/WH@YP@?BP@m@ma@dLﬁmvmxﬁ'@duab):h¢1ﬁdes 30and

perfonnance in bl &ﬂ?&ﬁcéﬂ%eﬁbb@ﬁmo@%@ut%bb@ €.2., vacuum +8)C1 l ubri cant
base oil s of the \%‘%‘%{}H%d |nvent| on have excelgl ent ¢ pr% erties,
high VI's, and hi §ebife e If?lt“?m’éhlﬁymmamdmddm&ndﬁwng st ocks

for upgradi ng COﬂVGﬂtIB&E"[hdliiﬁtrzh&ﬁ{,ﬁ BARE R thSweyy product als ferred
that when the I ubrl c E@?e oils ofpt he present i ﬁovgﬁtalll osﬁéséaﬁlg | ended

with one or “nore VRO Eehgnpadecasinrses srdair a0 vogkdls hase oi | S
be present in an @lanafﬁmts 208 ofi@SFeateh &ian 86 wWhen 8, bl NSt alry Eﬁ%ﬂ a@t{‘t base

oi |l conposition. 5Fi n| shed. Lubricants Lubrjcant base oils ar

i nportant conponeRt o8t CPPRRSHERFTRIE PTOAuRH Witk @%ﬁéﬁ“épﬂpyop@mpmslpqtglsgmeater
t han 70% of the fIOTHﬂShddsdrﬂ&éak&ﬁﬂéﬁﬁkd%tﬁﬂ%@oéu&%dy%&%&rﬁ % & S8 2
ed | ubr

| ubricant base oil_a t .one additive FinisSh I cants may be
used in aut onobi | &8 Eg?e@@' ﬂé?%%raﬁﬁF@§mﬁP ¥h8%i 168 ihs ey madion prhdsdtr i al
10appl i cati 8hs. Fidm, ihedmﬁﬂhﬁﬁﬁﬂﬁhﬁqﬂ&ﬁﬁaﬂﬁ%ﬁﬁﬁg§i§39ﬁié%&@&%gﬂﬁ for their
i nt ended applicati defined by the concerned governing organlzatlon
The | ubricant bas& 0 “Phe present invention are useful in comerci al
finished lubricants. As a result of their excellent VI's and | ow
tenperatue properggs, the .ubricant base oils of the present invention

S
es'::

are suitable for- ror FRHFEEEEYY fini shed | ubricants intended for many of
these applications. | nAaddidgiothe pteber weﬁioh&ﬂéw%@%&%ﬁéﬁﬁb&lﬁy of the
| ubri cant base oils; Iedtthl? qpresent invention makes themuseful in finished
lubricants for many hiah tenp ST THa BfdPirsrmeRetion zone, producing an

mtermediate oil 1 1someratc

Hydromsomenzahon is miended to improve the cold flow properties of a

Iubricant base oil by the selective addition of branching into the molecular structure,
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Addi tives, which may be blended with the |ubricant base oil of the present
inventim, to provide a finished |ubricant conposition include those which
are 20intendad to inprove select properties of the finished |ubricant.
Typi cal additives include, for exanple, anti-wear additives, EP agents,
detergents, dispersants, antioxidants, pour point depressants, VI

i nprovers, viScosi§¥ nodi fiers, friction nodifiers, demisifiers,
antifoanittg agati arSoSpBrETgiTverpg ralireeil! aphiye highkibictsndeve’s eftagwel |
agents, enul sifier Ssed Warchivigy 8898aEms kithe biGhd Sk FRE WUQLSin JTRE Bloversion
deactivators, 25gelling agents, tackiness anent, bacteri cides, F?U|dyloss
additi ves, coIoranF@@@%ﬁd the |ike. O her hydrocarbons, such as
those described in U S sRafdent; NoSresqw 89 ] 012 e

bl ended with the |ubricant. base o?l prov?ﬁggg?%ggmgﬁégﬁ?ﬁ%§ﬁg%R%H%FF3ant
has the neces3ary | ?S{%ﬁWﬁ%ﬁQ%@@ﬁﬁﬁqﬁfm@ﬂé@6@@%V?@fEa@hﬁpmﬁm@ﬁmand
toxicity 30 proper tcit@gsts bbb i heen dreeaLbens i Eetd L
particularly useful.iﬁ driIIjng¥?IuLds. By wag ofsgﬁﬁﬁgﬁg&gﬁﬁgﬁ&%%%%ﬁﬁ No.

5, 096, 883 rel ates t6° BOStHAS tia¥R 24IoPYonalnt satrlriopisestivg meteHatiogomEimst s

essential ly of brarchedesbakkipabdffdRsuhDranghad é’&ia[?f‘ﬁo?é {]i_'iensas
substituted with arééeg%er functiqQnality, or mxtures thereof; the’ base-oil
preferably having | B DB SHSCUYR 8O 3BETAD heainge af Ao pkoupép tawbecul e

and, nore preber abl7y,A HRhwWRSI bl Stk 3B Haid iﬁﬁ@iétcaléﬁe&i%ﬁﬁoﬁh%&%ﬂz%e1g&i@e
nol ecule. U. S. Patent Q‘!@%ﬁg 189,012 relates to synthetic hydrocarbons

sel ected fromthe GOUR OT8 BEHGOSFLg SN R 1B HitipFRots of Grveresens yaveties | zed

fromone or nore okeftRsisaant@| Ni-RY BrikZmbReft4icchairke r@ﬁﬂ&cbm%‘ig%ba\(‘herei n
the oligoners have an %ﬁga%e nol ecul ar weight of from120 to :

Typically, the tota&F 4 EVEReR gigiof thrd D | fripmeriehynvhge t0-(n biocBatrng | | be
approximately 1to aboila3®wwaighto pelcent) eflaanftadheg Libr g%hm%
av

However, singg the.Lu?%icant base oils of the present inventio

excel | ent properti d&EEGY AR ng HeoWwP paicisorate; hniGrnsfor brgeandreexeel | ent

oxi dative stabil it yralel vivedih 3By Bid @f nod Bgirtdni s mﬁlaﬁﬁgaﬁ%fhﬁgzéﬁtéma
t he specifications ﬁor ISt hﬁeﬁi ished lubricant than is ,tépi cally required
with base oils mad& By oFfhe Jg%% 068 set FRid fy e Mo Paaprdn £alidss. $arence and

wel | known to those of SELLL Inthe arto e EXAMEL R e on
we nown to those_o . art,. .. PLES | 'he I nvention
will be further ex%’%ﬁs’h%g& 'Hé’d’t‘ %&SS?D(%F?O&WW&m??rf‘tﬁ%H%FFW@WEEW&?EEFS?C@@SF hat are
i ntended to B@ nonophkiimidiypgge A1 sinul ated distillation boiling range
distributions in this dis I%s re are. 90 .neasured using the standard

anal ytical method D 6352°98° Sg’aplstsg "SGR R ske melegtlEFyetesdiose. As
used herein, an eqbydrebemtizaivakyttizedlupeilihatnhehRpds 2098y ©{85.31, sarany
Srandard method.  2Sain SV eSO BN, R S Vi S vhese

oi | made from n- O swftgedetiusbihsegaficomlpbefdirehhapisbheiv@ iRtd-984z 3ae
catal yst (0.3 w % P -wi.t h 35 wt.% Cat .alum.na. The run was at
1000 psi g, o‘%s LHS\%Q %‘%@51’3’%&7%”&?? %%ﬁys%ﬁﬁ%%%a”ﬁﬁ?‘%ﬂj%nw%@@émf&e ikt at ure
was 575F. The ef f| ushtulfmsomst Hbe peactitm ofds/-3 uisequegn dwm3lpassad over a
PL- Pd/ Si 2 Al 203 hyglp ol shisng, catal vt b, 4505 .gnd: other than

tenperature, the same conditions were use
reactor. The yi el ds&fctia0oEmRigthiste sasmdldobar wedds 1 €oreoavebS LA @ ard he wax

to 600F- boiling range rial . 3 .5:21\%[/0“ . opversi on bel gw 700F
was- 316 wt% The ott(S:)’.@hfearS %g |%?1%1S g@%ﬁ’ e %31’1%@1%7%52%%{%8%?@8%@% 743F
to give 89. 234 % bertiomsrie6352-3vw0é BIM 2R arewhot ercfeeedl) . The properties of

the hydroi sonerized oil, hottor anessupmmrized. bel ow in Table |: 5Table |
. . . d 2 i
Hydr oi soneri zed O | Bottgl(rafs Properti esmm AUl 2R Siokd

- selected crystellographic free diameters of the channels, selected crystaliite size

(comresponding to selected channei length), and selected acidity. Desirable
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Pour Point, C +3 NWR Analysis C2 Branch 0.26 C3 Branch 0.2 C4 Branch 0. 26
C5+ Branch 0.97 Internal Ethyl 0.09 Sum 1.78 NVR Branchi ng Proo ernes

Al kyl Branches / Ml ecule 1.78 Al kyl Branches / 100 Carbons 6. 14 Percent
Branching at Two Position 14.6 Percent Branching at Two Plus Three
Positions 25.8 Percent Branching at the Five or G eater Positions

crystaflographic free diameters of the chanmels of the molecular sieves are in the
range of from about 4.0 to about 7.1 Angstrom, having a maximum crystallographic
free diameter of not more than 7.1 and a minimum crystallographic free diameter of
not less tham 3.9 Angstrom. Preferably the maximum crystallographic free diameter
5 15 not more than 7.1 and the minimum erystallographic free diameter is not less than
| 4.0 Angstrom. Most preferably the maximum crystallographic free diameter is not
more than 6.5 and the minimum crystaliographic free diameter is not less than 4.0
Angstrom. The crystallographic free diameters of the channels of molecular sieves
are published in the “Atlas of Zeolite Framework Types”, Fifth Revised Edition,
16 ° 2001, by Ch. Baerlocher, W.M. Meaier, and D.H. Olson, Elsevier, pp 10-15, which is
mcorporated herein by reference.

A particularly preferred intermediate pore size raolecular sieve, which 13
useful in the present process is described, for example, in United States Patents No.
5,135,638 and 5,282,958, the contents of which are hereby incorporated by reference

15 in their c-xitircty.' In United States Patent No.5,282,958, such an intermediate pore
size molecular sieve has a crystallife size of no more than about 0.3 microns and
pores with a minimum dizmeter of at least about 4.8 A and with 2 maximum
diameter of about 7.1 A. The catalyst has sufficient acidity so that 0.5 grams thereof
when positioned in a tube reactor converts at least 50% of hexadecane at 370°C, a

20 pressure of 1200 psig, a hydrogen flow of 160 mi/min, and a feed rate of 1 ml/hr.
The catalyst also exhibits isomerization selectivity of 40 percent or greater
{isomerization selectivity is determined as follows: 100 x (weight % branched Cy5 in
product) / (weight % branched C,g in product + weight % Cis. in product) when used |
under conditions leading to 96% conversion of normal hexadecane (n-Cyg) to other

25 species. |

Such a particutarty preferred molecular sieve may further be characterized by
pores or channels having a crystallographic free diameter in the range of from about
4.0 to about 7.1 A, and preferably in the range of 4.0 to 6.5 A. The crystaliographic
free diameters of the channels of molecular sieves are published in the “Atlas of

30 Zeolite Framework T);pcs”, Fifth Revised Edition, 2001, by Ch. Baeriocher, W.M.
Meier, and D.H. Olson, Elsevier, pp 10-135, which is incorporated herein by

reference.
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54.5 10These bottons were then sol vent dewaxed at -15 C to give 84.2 wt %
sol vent dewaxed oil (56.5 wt% on the whole feed), and 15.7 wt % wax.

Eval uati ons of the properties of the oil are sumrari zed below In Table VI.
Exanple 2 15 An n-C36 feed (purchased from Al drich) was isonerized
over a Pt/ SSZ-32 catal yst which contained 03% Pt and 35% Cat apal al um na
bi nder. Run conditions were 580F, 1.0 LHSV, 1000 psig reactor pressure,
and a once-t hrough hydrﬁélﬁwf}rsaﬁlegrafm?ﬁw@@mﬁbeIOfthWh@m@a@ta@ml@hﬁ&ul@ntdrv

passed directly to @mﬁ%&%%ﬁ&ﬁfé o si2loPfe Al eaﬁér%% &glbgmaMeﬁmlﬁpnt ai ned

a Pt/Pd on silica-alum na hydro shi ng cata itrons I n that
reactor were a temﬁﬁﬁ%‘i@sﬁfmmﬂ@@m@ aum’@rwﬁ!bqnagsﬁumu@lsoﬁﬂam yi el ds

yors o sum et st Tl s el o SRR B
6. 99 180-350 F 7. 40 ieHe Botndersen el Jml}p;s 58,114 (1979), and U.S. Pat. No. 4,440,871,
the pertinent portions of which are iﬁcorporated herein by reference. In performing
adsorption measurements o determine pore size, standard techmiques are wsed. Ttis
convenient to consider a particular moleculs as excluded if does not reach at lsasi
95% of its equilibriwm adsorption value on the molecular sieve in less than about 10

10 minutes {(p/po=0.5;25°C). Intermediate pore size molecular sieves will typicalty
admit molecuies having kinetic diameters of 5.3 to 6.5 Angstrom with kittle
hindrance.

Hydrolsomerization catalysts useful in the present invention optionaily
comprise a catalytically active hydrogenation metal. The presence of a catalytically

15 active hydrogenation metal leads to product iruprovement, especially VI and
stability. Typical catatytically active hydrogenation metels include chromium,
molybdenum, mckel, vanadium, cobalt, tongsten, zine, platinum, and palladiom.
The metals platimum and palladimm are espécially preferred, with platinum most
especially preferred. If platinum and/or palladium is used, the total amount of active

20 hydrogenation metal is typicalty in the range of 0.1 fo 5 weight percent of the total
catalyst, esually from 0.1 to 2 weight percent, and not to excesd 10 weight percent.

The refractory oxide support may be selected from those oxide supports,
which are conventionally used for catalysts, including silica, alumina, sitica-
- aluming, magnesia, fitania and combinations thereof,

25 The conditions for hydroisomerization will be tailored to achieve an
isomerized oil intermediate with specific branching properties, as described above,
and thus will depend on the characteristics of feed used. In general, conditions for
lydroisomerization in the present invention are mild such that the conversion of wax
io materizls boiling below about 700 °F is maimtained below about 35 wi % in

30 producing the intermediate oil isomerates. .

Mld hydroisomerizaﬁon conditions are achieved through operating at a
lower temperature, generally between about 390 °F and 650 °F at a LESV generally
between about 0.5 tr”and sbout 20 hr”".  The pressure is typically from about 15

20



68.09 5The bottons fraction fromthe run was isolated. The properties of
the hydroi sonerized oil bottons .are sunmari zed bel ow in Tabl e HEE Tabl e H
10Hydr oi soneri zed Stripper Bottons Properties Sim Dist., LV% F IBP/5
677/ 747 10/ 30 801/904 50 914 70/90 920/925 95/ FBP 927/ 929 PQUT Point, C
+20 The stripper bottons were sol vent &waxed usi ng net hyl et hyl ketone
15W: EP/toluene at -15 C. The wax content was 31.5 w% and oil yield was
68.2 wt % The sol vent dewaxed 650 F+ oil| vyiel based on feed to the
process, was 45.4P%F%Eg’@%}&?‘ilpdfs%%feﬁb}?’[%nﬁc’é‘bsé}rft%é%awt%C’H%P%% FO%kF

summar i zed bel ow ipfefckaidt BonVhbouEXBHR8o Bou? (500 psig. Peviiedsth Qﬁid@ﬂenhanced
Fi scher-Tropsch wax was .i soperi ze over a Pt/SSZ-32 cat aI

cont ai hed 0. 3% Pt ‘SRE S5 CELEHE WHFLFHE %F‘Hﬁéﬁomeﬁfﬂ%@ﬁ ?SE F’Bﬂ%ﬂ re

560F, 1.0 LII SV, Memmgsgr&aﬁhgranﬁfcma@&mand a once- thr ough hydrogen
rate of 6 MSCF/ bbl . Tg}g eactor efflyent passed dir c%l to a second
reactor, alsd at 300 %f‘&f‘?ggms\/a’i?séi?‘?l% FRPNEFOL PEPPLEe ?W‘E‘éﬂt’é‘Fum na

hydronni  shirtg gabedygdicallCindintiid@Bsto feed ratio from about 0.5 to 30 MSCE/bbl
(thousand standard cubic feet per barrel), preferably from about 1 to about 10
MSCF/bbl. Hydrogen may be era.rated from the product end recycied to the
reactmn Zone.

10 These mild hydroisomerization conditions usingthe shape selective
intermediate pore size molecular sieves produce intermediate oil isomerates
comprising paraffinic hydrocarbon components having specific branching
properties, Le., having low amounts of branching overall,

As described above, the intermediate oll isomerates have less than 7.0,

fet
Lh

preferably less than 6.5 alky! branches per 100 carbons, as determined by NMR

branching analysis.

Solvent Dewaxing

According to the present invention, the intermediate oil isomerates are

20 subjected to solvent dewaxing, producing Jubricant base oils comprising paraffinic

hydrocarbon components with optimized branching properties. Therefore, the

- solvent dewaxing produces lubricant base oils comprising paraffinic hydrocarbon
components having low amounts of branching overall with branching concentrated
toward the center of the molecules.

25 Solvent dewaxing is used to remove the remaiming waxy molecules from the
intermediate o1} 1somerate by dissolving the intermediate oil isomerate In a solvent,
such as methyl ethyl ketone, methyl iso-butyl ketone, or toluene, or precipitating the
wax molecnles as discussed in Chemical Technology of Petroleum, 3rd Edition,
William. Grese and Donald Stevens, McGraw-Hill Book Company, Inc., New York,

30 1960, pages 566 to 570. See also US FPatents 4,477,333, 3,773,650 and 3,775,288,
In the present invention solvent dewaxing is advantageously used following

hydroisomerization to recover unconverted wax following hydroisomnerization at



in that reactor were a tenperature of 450F and LHSV of 1.0. Properties of

the 31 hydrotreated Fischer-Tropsch wax are summarized below in Table IV.

Conversion and yields, as well as the properties of the hydroisonerized

stripper bottons are sunmmarized below in Table V. Table IV In pections

of Hydrotreated Fi scher-Tropsch Wax (951-15-431) C?aV|tyk ?Egg?5212/591

10N trogen, ppnil. 6 tal. .sul fur n2 Si Dist., W% k

1510/ 30637/ 708 507%%%?3%‘8%2’%@ B 1he /R oy magppeiling VSRR R0T: 6

MBCItt/bbl 112 | sdrehuzabinegyf FT vax over 560 F, 1 LESV 300 psig, and
0

75 Conversion <650 F, Vgcc/grdi%l§ togthe present mvention, the soivent dewaxing may be conducted

by conventiona) processes well known to those of sldll in the art, Solvent dswaxing

Lh

may be accomplished by cooling mtermediate oil isomerate/solvent admixtures
under controlled conditions for crystallization of the paraffinic wax present in the
admixtures. In such processes, the intcnnédiaie oil isomerate and dewaxing Solvent, |
are heated to a temperature at which the wax is dissolved. The heated charge is then
passed into 2 cooling zone wherein cooling is undertaken at 2 uniform slow rate in
10 the range of about 0.5° to 4.5°C/min until a temperature is reached (e.g.-10° to -
20°C) at which a substantial portion of the wax is crystallized and the dewaxed
lubricant base oil product has a selectsd pour point temperature. Upon achieving the
desired dewaxing temperature, the mixture of wax crystais, intermediate oil
isomerate, and solvent is subjected to solid-liquid separation for recovery of a wax
i5 free oil-solvent solution and a solid wax containing a minor proportion of oil. Solid-
liquid separation techniques, which may be employed for separation of wax crystalg
frem the oil-solvent soiutions, inchade known solid-tquid separation processes, stch
as gravity setiling, centrifugation, and Eltration. Most commonly, in commercial
processes, filtration in a rotary vacunm filter, followed by selvent wash of the wax
20 cake, is empioyed. - The solid wax/oil solutibn obtained after separation of the solid
wax 1s known as slack wax.

Therscpa.rated- oil-solvent solution is subjected to distifiation for recovery of 2
solvent fraction and a dewaxed lubricant base oil product fraction. This process is as
described in United States Patent No. 5,413,695, the contents of which are

25 mcorporated by reference in their entirety.

Solvents Imown to be useful as dewaxing solvents are ketones contajming 3
to & carbon atorns, for example, acetone, methylethyl ketone {MEI), and
methylisobutylkstone (MIBK), mixtures of ketones, and mixtures of ketopes with
aromatic hydrocarbons including benzene and toluene. Halogenated low molecular

30 weight hydrocarbons, inchiding dichloromethane and dichloroethane, and mixtures
thereof are also known dewaxing solvents. Solvent ditution of waxy oil stocks
maintains fluidity of the oil for facilitating easy handling, for obtaining optimum

wax-~oil separation, and for obtaining optimum dewaxed oil yields. The exiznt of

22



Conversion <700 F, W% 14.1 Yields, W% C-C 0.11 30 G3-C4 1.44
C5-180 F 1.89 180-290 F 2.13 290-650 F 21.62

10
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25
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solvent dilution depends upon the particular irl;cermediate oll isomerate stocks and
solvents used, the approach to filtration temperature in the cooling zone, and the
desired final ratio of solvent to oil in the separ’aﬁon zone.

All or a portion of the wax removed in the dewaxing step may be recovered
and recycled to the hydreisomerization step for use in the process of the present
mvention and/or collected for other uses (e.g., for processing into or use as salable
wax). When recycling all or a portion of the recovered wax, the wax may be

subjected to the hydroisomerization step of the present mvention alone or may be

~ combined with another waxy feedstock. Recycling all or a portion of the recovered

wax mncreases the yield of the process.

After solvent dewaxing, 2 lubricant base oil comprising paraffimic
hydrocarbon components with optimized branching is provided. Optimized
branching means that the Iubricant base oil comprises paraffinic hydrocarbon
components having jow amounts of branching overall with the branching
concentrated toward the center of the molecules. The Iubricant base oils COTpIising
parafiinic hydrocarbon components with optimized branching recovered from the
process of the present invention have 2 kinersatic viscosity at 100°C of greater than
about 3.2 ¢St. In addition, the lubricant base oils compnsing paraffimic hydrocarbon
components having optimized branching'have Viscosity Indexes greater than the
Target Viscosity Indexes of the oil; as defined above. Preferably, the viscosity
indexes of the lubricant base oils of the present mvention are greater than the Target
Viscosity Index of the oil plus 5. The lubricant base oiis also have a pour point of
leés than 8 °C, preferably less than —9 °C, more preferably <—15 °C, and even more
preferably less than —15 °C.

Generally the difference in pour points between the pour point of the
hibricant base oil and the intermediate oi! isomerate prior to solvent dewaxing is

greater than about 25 °F,

Hvdrofinishine

The lubncant base cil comprising paraffinic hydrocarbon components with
optimized branching, or optionally the intermediate oil 1somerate, may be
hydrofinished in order to improve product quality and stability. During

hydrofinishing, overall LESV is about 0.25 1o 2.0, preferably about 0.5 t0 1.0. The
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650 F+ 73.19 35

Dist., LV% F
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Stripper Bottons: Yield, W% of Feed 759 40 Sim

]BP/5 588/662 30/50

hydrogen partial pressure is greater than 200 psia, preferably ranging from about 500
psia to about 2000 psia. Hydrogen recirculation rates zre typically greater than 50
SCF/Bb, and are preferably betweer_: 1000 2nd 5000 SCF/BbL Temperatures range
from about 300°F te about 750°F, preferably ranging from 450°F to 500°F.

Suitable hydrofinishing cataltysts include noble metals from Group VIHA
(according to the 1975 rules of the International Union of Pure and Applied
Chemistry), such as platinum or palladium on an aleming or sificeoms malrix, and
unsulfided Group VIIIA and Group VIB, such as aickel-molybdenum or nickel-#in
on an alumina or siliceous matrix, U.S. Pat. No. 3,852,207 describes a suitable
noble metal catalyst and mild conditions. Other suitabie catelysts are described, for
example, m U.S. Pat. No. 4,157,294, and U.S. Pat. No. 3,504,513, The non-noble
metal (such as nickel-molybdenum and/or tungsten, and at least about 0.5, and
generally about 1 o abéut 15 weight percent of nickel and/or cobalt determined as
the corresponding oxides. The noble metai (such as platinmm) catalyst contains in
excess of 0.01 percent metal, preferably between 0.1 and 1.0 percent metal,
Combinations of noble mstals may aiso be nsed, such as mixiares of platinum and
palladium. |

Luabricant Base Qils with Optimized Branchine
T e e e s
The lubricant base oils of the present invention comprise paraffinic

hydrocarbon components in which the branching is optimized. The lubricant base .

- oils comprising paraffinic hydrocarbon components with optimized branching have

high viscosities, low pour points, and exceptionally high VI's. The Jubricant base
oils of the present invention have kinematic viscosities at 100 °C greater than about
3.2 oS, preferably between about 3.2 ¢St and about 20 ¢St. Tn addition, the
.Iubricant base oils of the present invention comprise paraffinic hydrocarbon
componenis having average carbon numbers of greater than shout 27, preferably
greater than about 30, and more preferably greater than about 27 and tess than sbout
70.

The American Pefroleum Institute (API) has classified base ofls according to
thetr chemical composition. As defined by ibe APL, Group I oils are very hish
viscosity index oils (>120) having a total sulfur content less than 300 prm and &

saturates content of greater than or equal to 90%. API Group I oils also are
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779/ 838 95/99 1070/1142 45 Pour Point, C +95 NW R Anal ysi s

Branch 0.28 C3 Branch 0.23 C4 Br-anch 0. 26 C5 Branch 1.00 Internal Et hyl
0.11 Sum 1. 88 NWR Iranchl ng Propertles
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traditionally manufactured by severe hydrocracking and or wax isomenzation.
Lubricant base oils of the present invention are generally classified as API Group I
base oils. When they are made from waxy feeds with a low total sulfr content,
such as a Fischer-Tropsch feeds, the hibricant base oils will also have a total subfur
confent less than 300 ppm.

Lubricant base oils according to the present invention made from Fischer-
Tropsch waxy feeds generally have total sulfir contents of less than about 5 ppm,
saturates contents of greater than 95%, and total naphthene contents of between zero
and about 8%, and preferably between zero and about 5%. Total sulfur is
determined using ultraviolet fluorescence by ASTM D 5453-00.

In particular, the lubricant base oils comprise paraffinic hydrocarbon
components having less than 8 alkyl branches per 100 carbons, preferably less than
7 alkcyl branches per 100 carbons, and more preferably less them 6.5 alkyl branches -
per 100 carbons. The branching at the two position, as determined by NMR
branching analysis, is less than 20 wt%, preferably less than 15 wit%. The branching
at the two plius three positions is less than 25 wt%, preferably less than 20 wit%. In
addition thé branching at the five or greater positions is greater than 50 wt%,
preferably greater than 60 wi%. The free carbon indexes of the libricant base oils of
the present invention are generally greater than about 3, and preferably greater than
about 5.

The Iubricant base oils of the present invention comprise paraffinic
hydrocarbon components in which the extent of branching, as measured by the
percentage of methyl hydrogens (BI), and the proximity of branching, as measured
by the percentage of recuring methylene carbons which are four or more carbons
removed from an end group or branch (CEX2>4), are such that BL0.5(CH>4) is less
than 12, while retatning Jow pour points. Preferably, the hubricast base oils of the
present mvention have branching such that the BI — 0,587 is less than 10, more
preferably less than 8, and even more preferably less than 6, while retaining 10&
DOUr poinis,

Pour point is the témpera‘mre at which a sample of the fubricant base oil will
begin to flow under carefuily controlled conditions. Where ‘pour point is given
herein, unless stated otherwise, it has been determined by standard analyiical method
ASTM D 5850-02. The lubricant base oils with oplimized branching according to
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Al kyl Branches/ Mol ecul el. 88 Al kyl Branches/ 100 Carbons6. 21 Per cent
Branching at Two Positionl4.9 Percent Branching at Two Plus Three ‘
Positions27.1 Percent Branching at Five or Greater Positions53.2 15The
stripper bottons were sol vent- dewaxed using HEl Ctol uene at -15 C. The wax
content was 33.9 wt% and oil yield was 65.7 wt% The sol vent dewaxed 650

F oil i eld, based onfe process, was 49.9 w % Eval uations of
t he prgpertles of the" o?ﬂl D%%E??ﬁﬁ?ﬁieﬁ%ﬁp%wawsi @W@Dﬁvﬁmﬁlﬂ,@mm e Vi

Properties of Hydr dhsoiesnt edhday °@fpkﬂémb$9h%§ﬂﬂ&1 -@@@%b@%ﬁfml
Exanpl e 2 Exanple 3 KR Ana Br anch 0.24 0 Br anch

|
0.14 0.22 0 18 C4 §B Elhmﬁrefgeﬁergblyless&an

Cloud point is a measurement complementary to the powr point, and is
5 expressed as a temperature at which a sarmple of the lubricant base oil begins to
develop a haze vnder carefully specified conditions. Cloud point may be determined
by, for example, ASTM D 5773-95. The lubricant base oils with opiimized
branching according to the present invention have cloud points of less than  °C,
The Visa':ositj' mdexes of the lubricant base oils comprising paraffinic
10 kydrecarbon components with opﬁnﬂze:d sranching are extremely high and are
greater than the Target Viscosity Indsx of the lubrcant bass oil, preferably greater
than the Target Viscosity Index of the lubricant base oil plus 5. The range of
kinematic viscosities of the Iubricant base oils with optimized branchirig are greater
than 3:2 8t at 100 °C and may be between about 3.2 ¢St and about 20 oSt at 100 °C.
15 The % total naphthenes in the lubricant base oils are generally low or absent,
due to the mild hydroisomerization dewaxing process used in the preparation.
Generally, when naphthenes are present, the naphthenes are gimost exclusively as
mononaphthenes. In the lubricant base oils the total amount of naphthenes present is
between zero and about § wt %, and prefwa'bly between zero and about 5 wt %. The
20 naphthenes are measured using Field Ionization Mass Spectroscopy (FIMS), as
described in the publication by Kramer, D.C., et al, “Influence of Group II & III
Base Ot Composition on VI and Oxidation Stability,” prepared for presentation at
© the 1999 AIChE Spring N aticmal Meeting in Houston, March 16, 1999, Ths percent

total maphthenes content of the lubricant base oils of this invention is determined by

O]
tLn

taking the sum of the % mononaphthenes, % dinaphthenes, % tmnaphthenes, %

tetranaphthenes, % pentanaphthenes, and % hexanaphthenes measured by FIMS for
| each sample.

Since the lubricant base oils of fae present invention have exiremely low

amounts of aromatics and multi-ring naphthenes, the fubricant base oils have
30 superior oxidation stability. Ome way to measure the oxidation stability of lubricant
base oils is the Oxidator BN test, as described by U.S. Patert No. 3,852,207, The
Oxidator BN test measures the resistance 16 oxidation by means of a Domte-type

oxygen absorption apparams. R. W. Dornte “Oxidation of White Oils,” Industrial
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0.23 0.21 C5+ Branch 1.12 1.75 1.1 Internal Ethyl 0.07 0.13 0.1 Sum 1.75
2.60 1.86 Branching.lndex 19.7 18.8 19 (El) Branching 28.5 29.6 28.1

Proximty (BP)
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and Engineering Chemistry, Vol. 28, page 26, 1936. Nommally, the conditions ars
one atmosphere of pure oxygen ai 340°F. The resulis are reported in hours to absorb
1000 ml of O; by 100 g of oil. In the Oxidator BN test, 0.8 m! of cataiyst is used per
100 grams of oil and an additive package is included in the oil to be tested. The
cﬁtalyst 1s 2 mixture of soluble metal-naphthenates in kerosene simulating the
average metal apalysis of nsed crankcase oil. The concentrations of the metals in the
cataiyst are as follows: Copper = 6,927 ppm ; Iron = 4,083 ppmy; Lead = 80,208
ppmy;, Manganese = 350ppm; and Tin= 3565 ppm. The additive package is 80
mitiimeoles of zinc bispolypropylenephenyldithiophosphate per 100 grams of oil to
betested. Onxidator BN measures the respense of a lubricant base oil in a silﬁulaied
application. High values, or long timeé to absorb one Iiter of oxygen, indicaie good
oxidation stability. For general use, it is desired that the Oxidator BN of a lubricant
base oil be above 7 hours. For the lubricant base oils of the present invention, the
Cxidator BN value is greater than about 15 hours, preferably greater than about 30

hours.

Blends

The hubricant base oils of the present invention may be used alone or may be
blended with additional base oils selected from the group consisting of conventional
Group I base oils, conventional Croup I base oils, conventionzl Group Il base oils,
isomerized petrolenm wax, polyatphaclefins (PAQ), poly internal olefins (PIO),
dlestﬂrs polyol esters, phosphate esters, alkylated aromatics, and mixtures thereof

Allcylated aromatics are synthefic lubricants produced from the alkyiation of
aromatics with haloalkanes, alcohols, or olefins in the presence of a Lewis or
Bronstead acid catalyst. An overview of alkylated aromatic Tubricants is given in
‘Synthetic Lubricants and High-Performance Functional Fluids, edited by Ronald L.
Shubkin, 1993, pp 125-144, incerporated herein. Useful examples of alkylated
aromatics are alkylated naphthalene and alkylated benzene. Alkylated aromatics

‘have pood low temperature properties, and may provide improved additive solubility

and performance in blends with other base oils.
Since the Iubricant base oils of the present invention have excellent cold flow
properties, high VI's, and high oxidation stability, they are ideal blending stocks for

upgrading conventicnal lnbricant base oils.

27



Al kyl Branches per
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It 15 preferred that when the lubricant base oils of the present invention are
blended with one or more additional Iubricant base oils, the additional base oils be
present in an amount of less than 95 wt % of the total resultant base oil composition.

Finished Lubricants

Lubricant base oils are the most important component of finished Inbricanis,
generally compﬁsing greater than 70% of the finished hibricants. Finished
lubricants comprise a lnbricant base oil and at least one additive. Finished lobricants
may be used in automobiles, diessl engines, axles, transmissions, and industriai
applications. Finished lubricants must meet the specifications for their intended
application as defimed by the concerned goveming organization. |

. The lubricant base oils of the prasent invention are useful m commercial
finished lubricants. As aresult of their excellent VI's and low temperature
properties, the lubricant base oils of the present invention are suitable for
formulating finished lubricants mtended for many of these applications. In addition,
the excellent oxidation stability of the lubricant base oils of the present invention
makes them useful in finished hubricants for many high ternperature applications.

- Additives, which may be blended with the lubricant base oil of the present
mventior, to provide a finished lubmicant composition include these which are
intended to tmprove select properties of the finished Tubricant. Typical additives
inciude, for éxampie, anti-wear additives, EP agents, detergents, dispersants,
antioxidants, pour point depressants, VI improvers, viscosity modifiers, friction
modifiers, demmisifiers, antifoaming agents, corrosion inhibitors, rust inhibitors, seal
swell agents, emulsifiers, wetting agents, Jubricity improvers, metal deaciivators,
gelling agents, tackmess agents, bactericides, fluid-loss additives, colorants, and the
like.

Other hydrocarbons, such as those described in U.S. Patent Nos. 5,096,883
and 5,189,012, may be blended with the Iubricant base oil provided that the finished
lubricant has the necessary pour point, kinematic viscosity, flash point, and toxicity
properties. These other hydrocarbons include base oils particularly useful in drilling
fluids. By way of exampile, U.S. Patent No. 5,096,883 relates to a substantially non-
toxic base oil that consists essentiafly of branched-chain paraffins or branched-chain
paraffins substituted with an ester functionality, or mixiures thereof, the base-oil
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100 Car bons Percent of 13.7 10.4 14.5 Branching at the 2 Position
Percent of 21.7 188 24.7 Branching at the Exanple 1 :

preferably having between about 18 and about 40 carban atoms per molecule and,
more preferably, between about 18 and about 32 casbon atoms per molecule. U.S.
Patent No. 5,189,012 relates to synthetic hydrocarbons selected from the group
consisting of branched chain oligomers synthesized from one or more olefins

5 contamning a C; to Cy4 chain length and wherein the oligomers have an average
molecular weight of from 120 to 1000.

Typically, the total amount of additives in the finished hibricant will be
approximately | to about 30 weight percent of the finished lubricant. However,
since the lubricant base oils of the present invention have excellent properties

10 including low pour point, high VI’s, and excellent oxidative stability, a lower
amount of additives may be required to meet the specifications for the finished
Iubricant than is typically required with base oils made by other processes. The use
of additivesin femiulaﬁng finished lubricants is well documented in the literature
and well known to those of skill in the art.
15
EXAMPLES

The mvention will be further explained by the following iliustrative
examples that are intended to be non-limiting.

All siroulated distilation boiling range distributions in this disclosure are

EO measured using the standard analytical method I 6352-98 or its equivalent unless
stated otherwise. As used herein, an equivalent analytical method to D 6352-98
refers to any anatytical method, which gives substantiaily the same results as the
standard method.

25 Exanwle 1
Example 1 produced a Iubricant base oil made from n-Coy feed (purchased

from Aldrich) using a PY/SSZ-32 catalyst (0.3 wi% Pt) bound with 35 wit% Catapal
alumina. The rm was at 1000 psig, 0.8 LESV, and 7 MSCF/bbi once-through Hs.
Reactor temperature was 575°F. The efflusnt from the reactor was subsequenily

ag passed over 2 Pt-Pd/Si0,-AL O3 hydrofinishing catalyst at 450°F and, other than
ternperature, the same conditions were used as in the isomerization reactor. The
yield of 600°F+ product was 71.5 wt%. The conversion of the wax to 600°F- boiling

range material was 28.5 wt%. The conversion below 700°F was 33.6 wi%. The
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Exampl e 2 Exanple 3 2+3 Positions
at the 5 or G eater Positions

100C 3.447 5.488 3.776 Viscosity at 40C 12.43 23.62 1190

10

15

bottoms fraction from the run (75.2 wi%) was cut at 743°F to give 89.2 Wtk
bottoms (67.1 wi% on the whole feed). 'The properties of the hydroisomerized oil

bottoms are smmmarnized below in Table It

Tablel
Hydroisomerized Oil Bottoms Properties

Pour Point, °C . +3

NMRE. Analysis
C2 Branch 025
C3 Branch . 0.2
C4 Branch (.26
C5+ Branch 0.57
Internal Eihyl (.00
St 1.78

NMR Branching Properties

Alky] Branches / Moleculs 1.78

Aleyl Branches / 100 Carbons 6.14

Percent Branching at Two Posifion ' 146

Percent Branching at T'wo Plus Three 258

Positions

Percent Branching at the Five or 545

Creater Posiions

These bottoms were then solvent dewaxed at -15 °C fo give 84.2 wi%o solvent

- dewaxed oil {56.5 wit% on the whole feed), and 15.7 wt% wax. Evaluations of the

properties of the oil are summarized below in Table VI
Example 2
An n-Cag feed (purchased from Aldrich) was isomerized over a Pt/SSZ-31

catalyst which contained 0.3% Pt and 35% Catapal alumine binder. Run conditions
were 580°F, 1.0 LHSV, 1000 psig reactor pressire, and a once-throngh hydrogen

rzte of 7 MSCE/bbl, The reactor effinent passed directly to a second reactor, also at

1000 psig, which contained a Pt/Pd on silica-alumina hydrofinishing catalyst.
Conditions in that reactor were 2 temperatmre of 450°F and LHSV of 1.0.

Conversion and vields were as summarized below m Table II

Percent of 64.0 67.3 59.1 Branching
Viscosity Index 165 182 175 V'sc05|ty at



Pour Point, C -

77.4 Nunber

10

15

20

15 -9 -18 doud Point, C-4 -3 -5 Average Carbon 27.8 37.

Smbist., LV®% F. D3P/ 5 6E3/ 748
Table I
Conversion <650 °F, Wt% 32.2
Conversion <700 °F, Witt% 34.4
Yields, Wt

C1-C2 0.45

C3-C4 5.16
C5-180°F : 6.22
180-350 °F 7.40
350-650 °F : 13.23

650 °F+ ‘ 68.09

The botioms fraction from the run wes isolated. The properties of the

hydroisomerized oil bottoms are summarized below in Table IH:

T able TH

Hydroisomerized Stripper Botioms Properties

Sim. Dist., LV%, °F
IBP/5 677/747
10/30 801/904
- 50 914
70/90 92¢/925
95/FBP _ 927/529
Pour Pomt, °C +20

The stripper bottoms were solvent dewaxed using methylethyl ketone

(MEK)/iclnene at -15 °C. The wax content was 31.5 wi%, and éi} yicld was 68.2

wt%. The solvent dewaxed 650 °F+ oil yield, based on feed to the process, was 45.4
- wit%. Evainafions of the properties of the oil are summarized below in Table VL

Example 3

A hydrotreated Fischer-Tropsch wax was isomerized over a PU/SSZ-32
catalyst, which contained 0.3% Pt and 35% Catapal ahumina binder. Run conditions
were 560°F, 1.0 LHSV, 300 psig reactor pressure, and a once-throngh hydrogen rate
of 6 MSCF/bbl. The reactor effluent passed directly to a second :eaétor, also at 300
psig, which contained 2 Pt/Pd on silics-alumina hydrofinishing catalyst. Conditions

iz that reactor were a temperature of 450°F and LHSV of 1.0. Properties of the
31



608/ 652 10/30 792/902 670/718 50 912 775 70/90 919/923 890/ 953 95/ FE?
924/ 926 1004/ 1116 M MS Anal ysis % Paraffins 100 98 96 % Mononapht henes 0
1.7 4 % Din. apht henes 0

hydrotreated Fischer-Tropsch wax are summarized below in Tabie IV. Conversion
and yields, as well a5 the properties of the hydrmsomenzed stripper bottoms are

summarized below 3 m Table V.

wy

Table [V
Inspections of Hydrotreated Fischer-Tropsch Wax (951-15-431)
_ Gravity, API 40.3
10 Nitrogen, ppm 1.6
Total suifur, pprh 2

Sim. Dist., Wi%, °F

IBP/S 512/591
15 10/30 637/708
- 50 764
70/90 827511
95/FBP 941/1047
20
Table V
Isomerization of FT Wax over P/S8Z-32 at
560 °F, 1 LISV, 300 psig, and 6 MSCE/bbl H2
25 ' Conversion <650 °F, Wt% 15.9
Conversion <700 °F, Wt% 141
Yields, Wt%
7 C1-C2 €.11
30 C3-C4 1.44
C5-180 °F 1.89
180-250 °F 213
290-650 °F 21.62
650 °F+ 73.19
35
Stripper Bottoms:
Yield, Wi% of Feed 75.9
40 : Sim. Dist., LV%, °F
IBP/S 588/662
30/50 779/838
95/99 1070/1142
45 Pour Pont, °C +25
NMR Amnalysis:



0 0 % Trinaphthenes 0 0 O oFet r anapht henes 0 0 0 % Pent anaphthenes 0 0 0 %
Hexanapht henes 0 0.0 Total 100 99.7 100 Oxi dator BN, Hours 31. 87

- C2 Branch : 028
C3 Branch 0.23
C4 Branch 026
, ' C5+ Branch 1.00
5 Intemnal Bthyl 0.11
Stm 1.88
NMR Branching Properties:
Alkyl Branches/Molecule 1.88
10 Alkyl Branches/1 00 Carbons 6.21
Percent Branching at Two Position 149

Percent Branching at Two Plus Three Positions 27.1
Percent Branching at Five or Greater Positions 53.2
15 The stripper bottoms were solvent dewaxed using MEK /toluene at -15 °C. The wax
content was 33.9 wt%, and oil yield was 65.7 wt%. The solvent dewaxed 650 °F+
oil yield, based on feed to the process, was 49.9 wt%. Evaluations of the properties

of the oil are summarized below in Table VI °

20 e Table VI :
Properties of Hydroisomerized Wax afier Solvent Dewaxing
Example 1 Example 2 Example 3 ]
NMR. Analysis .
C2 Branch 0.24 0.27 0.27
C3 Branch 0.14 0.22 (.18
C4 Branch (.18 0.23 0.21
C5+ Branch 1.12 1.75 11
Intemal Ethyl 0.07 .13 0.1
Sum 1.75 2.60 1.86
Branching Index 18.7 18.8 : 19
(BD)
Branching 28.5 28.6 28.1
Proximity (BP)
Alkyl Branches per 1.68 2.47 1.76
Molecule
BI-0.5BP 5.45 4.00 495
Free Carbon Index 7.90 11.00 7.70
FCD |
Alkyl Branches per 6.04 6.66 . 6.42
100 Carbons .
Percent of 13.7 ¢4 14.5
Branching at the 2
Position
Percent of 219 18.8 242
ranching at the




Various nodifications and alterations of this invention wll

becone

apparent to those skilled in the art w thout departing fromthe scope and

spirit of this invention.

Q her objects and advantages w | |-

bec

one

apparent to those skilled in the 5art froma review of the precedlng

descri ption.
pour point of |ess
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VHAT IS CLAIMED I'S: 1. A lubricant base oil

conprising a

reater Ppsipons

thafr—8C——akinematie—viseosity at 100C greater

A Viscosity IrdexE bi%r thanE%PQQW%et Vis%ﬁﬁ@%ﬁlrm
Wg MquatiOF‘." TargetViscosi-ty Il ndex = 22 x|i
=7 PQELVDII@) 4132 The lubricant base oil of claj
ric C%ﬁﬂ%% oill has&%Jpour poi nt®6% | ess than’®l C. 43
@E EWGni1, wherein the lubricant base oil has 3

! A finished dubricant rnrmrl 9| ng._t he
of 1s§cgs§y§3!dix nd nnéGDnr moree | ubéfEant
| oA OR°C ]y t hé¥®donpr ilsi ng w#Bsaddi t| onal>-Base oi
CVispeSI 446t | ng.of248nventli anal23&oup || basd3&Pl s,
| PolRointsi s | conveldtionall G oup®l 11l _base oi H,
infiRas Poidlaly allphaol efins, goly i nBernal lol ef i ns,
5t 6Fgase hdte est®¥s, allkyl at&Ularonslics,2%ahd
Number
Sim. Dist., LV%, °F
IB?/5 © 683/748 608/652
10/30 792/902 670/718
50 912 775
70190 9197923 890/953
55/FB?P 924/926 1004/1116
FIMS Analysis
% Paraffing 100 98 96
% Mononaphthenes 0 1.7 4
% Dinaphtheneg 0 0 0
% Trmaphihenss 0 0 0
%Tetranaphthenes 0 0 0
% Pentanaphthenes .0 0 0
% Hexanaphthenes 0 0 0
Total 100 99.7 100
Oxidator BN, Hours ' 31.87

Varions modifications and alterations of this invention will become apparent

to those skilled in the art without departing from the scope and spixit of this

mvention. Other objects and advantages will become apparent to those skilled in the

art from a review of the preceding description.
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WHAT IS CLAIMED IS:

1. A lubricant base oil comprising

a pour point of less than -8°C ;

a kinematic viscosity at 100°C of greater than-3.2 cSt;
and

a Viscosity Index greater than a Target Viscosity Index
as calculated
by the followlng equation:

Target Viscosity Index = 22 x 1n (Kinematic Viscosity &t

100 °C) + 132.

2. The lubricant base oil of claim 1, wherein the lubricant
base oil has

a pour point of less than -9 °C.

3. The lubricant base oil of claim 1, wherein the lubricant
base oil has

a pour point of less than -15 °C.

4. A finished lubricant comprising
the lubricant base oil of claim 1; and

one or more lubricant additives.

5. The finished lubricant of claim 4, further comprising an
additional

base oil selected from the group comsisting of conventional

Group I Dbase oils, conventional Group II Dbase oils,

conventional Group III base oils, isomerized petroleum wax,

polyalphaolefins, poly internal olefins, diesters, polyol

esters, phosphate esters, alkylated aromatics, and mixtures

thereoif.
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