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Lubricant Base Ols with Optimzed Branching FlI ELD COF
THE | NVENTI ON This invention relates to | ubricant base

woi2bes/osmspr i si ng par af Sni ¢ conponents t hat haveCT/uS2004/030134

opti mi zed branchi ng. The |ubricant base oils

conpri sing paraffinic conmponents w th optinmn zed
branchi ng have | ow anounts of branching with the
branchi ng coddthricant Base QilawithtOptinizad Brawghing,e

| ubri cant base oil nolecules. The lubricant base oils
conprising paraffinic conmponents with optim zed
branchi ng have | owFDBLD QBITHE INVENKIORNE! y hi gh

vi scosj.t.y.i ndexes, The_invention further relategs.to
pr oce?él@g IWFntbqnorﬁl?é‘?sﬁ@ ‘lhﬁ”éall“thﬁﬁ“r‘ e ronpasEeRaral gmc

t
CRMRoh Skt thaP RS mlgem ik fiheg«rl?@cgggﬁ%@oﬁ@éoﬁnsm

branchi ng from waxy feeds. ase ol
uzaeeffﬁhlq QUNPONTILS Wllﬂiloptlnm@lbemdhilwha&am amBACKCRDIaNENing

S e PEPAT Y peenndit Jp P e peftiril QR ioding pise O

RAs1eéd1Ed) STRAMBintb 48 oYk S6@5# kMg bAdMnic &‘&M\ﬁd{ﬁﬁts wigs mal
paraffins, in particular, are waxy in character, and

cptizest renehénghavie gow e Poies and r:xtrqm@y bigh viscosity indexes.
AR BRI 8,8 SRR R GE g ©

VdoingpisiiggakAinicanpbhdgs Wi’thbbﬁm@z’tﬁ@frefﬂcﬁing froph @ek) &%ds. The
Hydr oi soneri_zati on_dewaxi ng typi cal f/ produces a

I WE?F‘?Q@%QSG 988 aregispiud MW?@%%@W@P@/ URFEA S anchi ng.

Wil e creating branching on waxy paraffinic nolecul es

generally lowers the pour point, it also lowers the

viscosity | nde>BA&7K)GR®IU@fD O THISINVENTIOMNI ng ar e

requir dvvlth al | soneri zatjon process to
{ each 4 htefg{l}?m&ﬂfa Sﬁ Ebep%adr&egera lig sy et e inggre,

F&E&@Hﬁ%a?ﬁﬁﬁ%letallﬁgm ViEQRP YR SRNRNEZ Abinfi pRlaPEsSRES
typi cally have | eSs than” opti nal vi s¢osity |ndexes due

tmrtméarr gk ataxy e ghenaagér, andoeomiritpfte tor alngh powgr. polinitin itheamt.

R U S S T LA

tlﬂﬂ&ﬁsdiﬁé}%ﬁbﬁ d&ﬁ@@ﬁg Rt dreddss hahaibe Nothe phrd@8Bic 3flscules.
6, 090, 989, and 059, 955. Low pour 0| nts are

&-@ssdrwa@ménzaﬁmn lsﬂﬁwavélaa tymically psequses alubsiganibase gibhaving
o el 95O RS g b

rgelalsmgp thewndrs tife IilohEpmlﬁgmm‘lai IUW?rsftlhe V\isc&ityﬂjinfi:xé(afr]pl igh

W e Oow ungde re contrpo e

oML rbgancgm&rarwqmreiwﬁ ﬁ&Y@qﬁwzagorw@ew fetpach
1AM Bnd 20 phEREY &&eﬂﬂ@gm nk;fb%bt‘é @&mt@gsfﬁonel I's

have ‘'speci fi cat| ons for pour i cant base
diydwisremerizabon poaessetypicslly hiveylesstban aptimdl ivisedsitytindexes due

I}S‘ e relatively high amount of branching. Lubricant base oil products produced by

a hydroisomerization process may have branching characteristics similar to those
products described in US Patent Nos. 6,096,940, 6,090,989, and 6,059,955.

Low pour points are desirable in lubricant base oils. A low pour point
indicates that a lubricant base oil will flow and lubricate at low temperatures. Pour '
point is a measurement of the temperature at which the sample will begin to flow
under carefully controlled conditions. Pour point may be determined as described in

ASTM D 5950. Many commercial lubricant base oils have specifications for pour
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ot her good | ow tenperature properties, such as | ow
cloud point, low cold filter plugging point, and | ow

woenp@sateur e cranki ng viscosity. Lubricant baseCcoiuss04/030134

havi ng pour-cl oud point spreads bel ow about 30 C are

al so desirable. Hi gher pour-cloud point spreads

require processing the |ubricant base oil to very |ow
pRfipt. p¥hen Bibrigang ﬁ)@gn;er oilsdiapie btV pOW PiNEBitinty also are likely to have

S ' h IL t.0 h

&E%%an? 6‘6§318p Bt u§e ?{ae‘%ﬁés E a%\%/?vs‘f%gos HAROTY n@&‘éogd filter
\blaggisg pyint, I’i\ﬂ&Xox(/‘b@rﬁpdrﬁu@rbrﬁmg’w&&JSJ.tyunl tless nunber
indicating the effect of tenperature change on_t .
Ki nengwb?c\%l@éé Py hayfing P@rgﬁ)qud Roplwptr@d%g%lﬁy@bout 30°C are
Vv

haelgcfg%hamemgm@ E{Bbdpéint Qggaag}@degﬁéﬁegglﬁg BeSuReh:
tmsd e dy very lc‘hemgspmnSGn) sideytownedt Cicmﬂnﬁmﬂtspﬁ&ﬁcdﬂogh Vi

| ubri whe | Ly copst
i scodt By o Eerdsdiey G Thrrar ool Iy ehgh i prigdnderes
FPlsc@IGTRAG, (VIDisHh i AEMldioss AREbESNRchii R cHloas

\'s
freely enou(h ermt cold starting, but mnust
viegpeiagire ﬂhﬂJ@h oaft ekinpmatie vipcasty pf heiodle igiids Change viscosity

0153050, ol 5555 MR s BB 5T

btha fhérig teitleh&etonan %é Vibdosity ditGanpaanm® | Biphl YSlubficants are
the | ubricant base oi Creating branching on |inear

paeasd wherersraplatiely sastays nisesityys resied at Wislebotaryipsi nt
t
cpL RIS 1o ahBEOR| doul BBef et o i 57 BG Bouen o

eppuamlt dohgghrdting sbud ezt Belyisdnuk chdvegshpdisr waahhip towyoide full
Ie S affeyI ed. APl Prqject 42 data (Research conpl eted

yoay bejdgiermined ag deseriped 1y T%D&?Epr%an
Pet rol b8 bkhd W %arﬁﬁfﬁﬁ{eﬁho ey ﬁafhe:g)g ffinic
Pennsyl vani a State Coll ege) showed that Vi I ned as
th)almmﬂmnvmm]ecuiweﬂhb tibrioent vaskddib Gfeatilmebrantieng be lifiear

R R e SRR BRI A G Bt

Tllha&&wl) prRE 5’2&%@%@0 AeHHREl SIRPHISNE the huh®erst R kiith@6ns of equal
preparing high quality lubricants. Advantageously, the

Heagth éy dopblgsis bt the peuarosntsray be lass affected, AR Pawyct@fdata
AR AU ESRAT S0k AP SR g et

I-Imm&u&r Resb:h‘eh Projedtall aFt}&G*&ﬁﬁsyT\F&&SSthte\@ne gPpdhaivict fisat VI
strai ght chain waxes. Accordin t he

ly,
ar e genaes[fq? i hWﬁY’ed'aaYﬁdéo Ith?éalq.d@ (Eféh%meé@¥ee|% g@yl, phenyl,
fafdtc@%h CRBRERHAGL ABEAGHRY Lo provi de hi gh

qual 'ty ricant base ol ocks. Many researchers
have iWaeghydratatonsgyspanéd from\edfitihey Trapsyh poeess,aré mgood

potential feedstock for preparing high quality lubricants. Advantageously, the
Fischer Tropsch products contain little, if any, of typical petroleum contaminants,
such as aromatic compounds, sulfur compounds, and nitrogen compounds.
However, the initial Fischer Tropsch waxy paraffins are generally straight chain
waxes. Accordingly, the Fischer Tropsch products need to be subjected to further
processing or upgrading to provide high quality lubricant base oil stocks.

Many researchers have investigated ways of converting waxy feeds, in

particular waxy feeds from Fischer-Tropsch synthesis processes, into lubricant base

2



10

15

20

25

30

particul ar waxy feeds from Fi scher-Tropsch synthesis
processes, into |ubricant baseoil stocks. By way of

wexespB®e4i N an attenpt to create enough brancRCIASE@®4/030134

| ower the pour point but not excessive branching such
that the VI is significantly decreased, prior art

nmet hods have used a conbi nati on of hydroi sonerization
wil $tos&s| BINbayleMasnple, Usamgteaipd kplreats enouglﬂvrgmlﬁmg@ lower

zeolite catal ysts (e.g. Beta zeqlite .
h% pelﬂr%ﬁuﬁa% eefﬁe%w@&ra @r thatt e 1fo?lﬁmﬁ<>ﬁ?téy
9@1 Babgh ltng{h%gg RSRNs gcoﬁ%%&%ﬂwcﬁm%ﬁeﬁmﬁﬁ with
i's stl Create yway of exanple, U. S~ Patent
6s00@} A eaxiisedins esomhbycrdaenasicngobeaetdssts - graeta zeolite)

br.i oi | basest oc b k
7 hedifiniinaaner e v s PR Pt me e ASFRHRE
CRERANRNESnsideradlé Bianétife RstifiRtkealdd. branchi ng, as
measured by the percentage of nethyl agdrogen

and t hBy prgef nxqryplg,fUﬁp Retenti Ny 6,009, 990 1Hsplesgs gyyéwgewaxmg
P ]gr{??eesg& a’%ﬁ’? ofugégél nsl bqges{md{p '#ﬁéqﬁbﬁ&[nte gg%amlcoccﬁs & &isclosed

Pehoved from a

biharatcdn€ail pdoaffirds ﬁytﬁ‘deziibcblhéﬁmpdmﬁtslﬁh “ﬁhuﬁl(tﬁbieiet«éjlt affbranching,
greater than 15 and (b)_ BI_+0.85(CH >4L g

caf Teasurcd by thensrsentage offmagthyd hydrageny @GI éh%l?fﬁémﬂy of

C uding!

oD o AL EF i DBy 3Rk S i
afcRr gr materartidna merabodt fr@n bn and pesp ouBraRgh €0, are such that:

6, 008, 164 di scl oses .
o Bl Borbr Poheacandutiol FgpLBR PR Girarasy it SBhiaton

%ﬂsctﬁﬁtfop@ﬁﬁle%{lﬁ%nﬁ%ﬁn%%ﬂ) ERB6hE Bab thoReultAk b8 have at least
sta l1ty. The bricant base oils are di sclosed as

caﬁtbamhcsgaea nwilscule; or §ir eeryridAedrboas iefe rs sipréardhan abut O
han&ﬁ ed paraffins contain up to four al kyl branches
8rein the free carbon index (FC) of the

branched mednaNol 5908 364tistibasta akod fo pra_(ﬁﬁl@@mbhealt base
of the '164 patent demonstrate | ubricant base

wktopk Bome Figehen Tropsqly wa Héersusie Wm@w&a% éﬁoclﬁgﬁ%%meéele"ted
5 I

O 50 L 5 A A RS a v o

| BREiddzgatiffins whepin the lbmnehbdmarafﬁﬂmbommn upetw&xurra@(yl branches

. a@@%’beng@éhg gé gér aé}rfclif%\@é (%,(]a gﬁ'l Ilﬁ?l‘@?lﬁ(ic 9 sd%a east about 3.
o PQEX%PI%S 8f &]gl‘ 864 p Attt b Akiratd Eﬂéﬁcﬁﬁ‘ HadeBlsi it B b 28,

|st en sol vent® dewaxed. The |ubricant oil base
stidOkanddhiAbmechespeemdiessleosed as having viscosity

i nd f h b
085 paEP ool hEh e R At iRk rar Pag A Rk
Wbﬁsré s‘l’dcﬁqﬂcﬁhdlﬁg hR R xRsizhtiont i HABWEA B4 hRokves duvgir@sistep. In

bei ng 15
the process a waxy feed as disclosed therein, a waxy feed is isomerized to an

intermediate pour point over a select molecular sieve and the isomerized oil is then
solvent dewaxed. The lubricant oil base stocks obtained were disclosed as having
viscosity indexes of greater than about 140. The Examples of the ‘085 publication
demonstrate lubricant oil base stocks with viscosity indexes in the 140’s with the
highest being 156.

EP 0776959 A2 discloses a process for preparing lubricant base oils having a

VI of at least 150 from a Fischer Tropsch wax feed comprising contacting the
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EP 0776959 A2 discloses a process for preparing
| ubricant base oils having a VI of at |least 150 froma

weoi2ewshareedr opsch wax feed conprising contacti NCT/US2004/030134

t heFi scher Tropsch wax feed with a hydroconversion
cat al yst under hydroconversion conditions; separating

t he hydroconverted effluent obtained into at | east one

| Figtiiee Trépsal tviag fecdndittaa hpdrogyorfvemsidn artylysh ndd&iéwdvdcngversion

t he heavy fractign._t ield base .oi | he fe
| e schnmdg B oy oy et Segt obtPed ik SeibST Suf, Benter
WBXctRIna 9 Iﬁa@ﬁv\ﬁgﬁ%l R0 RARinglhe ﬁéavly%%ﬁoﬂ;toaﬁgldhc% Base oil.

boi l'i ng range ere the difference bétween the 90 %
bGh¢ fen@ tcpthe procasis o wly limiked ﬂsvm Fisehgr-goopseh wax havipg e

of fr. roconve
Sy Tepditorar bt s T araREr S Mk diffuee
Ub ShweElatheryn oblevt beilf ggyoaﬂan&iﬂfecﬂooma bileqssds frothe range of
produ0|n%éa bi odegr adabl e hydr ocar bon Iubrlcant base

oftpm 4fhe 15P%s eBhe m@mﬁomg@rglowﬁ&ahféts|%dlaclveﬁ@°qs efmegEpEphous
TLOp wax feed with hydrogen over a bifunctional
non-nobl e Group V Pnetal catalyst to produce

hydr oi BlBreatendNo06026)H (hdiseloses a(pkdmmgs foe podducing adtiodegradable
700° F+ conver3|on Ievel rangln rom about
abBylipcaspon,Whreant bags oal- é)r?q%%gqussgé P%n‘fafﬁ%’géd%@rﬁ Rigcher

}"gh%@ th Rhx £28 gi‘h 1%%%1%?5%&% Bl%ﬂlch@nﬁ%nl_:lr_lﬁleﬂ%ﬁhb a8l metal

duce a crude fraction _
i saiplystab fprmh;lcc hydralsnmdnzatlonhad bydrderatkiag réagtionsas 700°F+

dlsclosed hav1n n_an anount
SRR e SRb U SrEdr R e 2818 AEriE 30 iR Rl dftomen
Fham, bhedenrtAdReight f)ﬂ' ARPF-Ofbed Bofivsted t@l 00°Fagikietials, to produce
havi ng an i ni ti al boi | i ng poi nt ranging from about. 650

FaGs- 1960 cradsciradtiony @b@%@p@rafﬁnswenﬁa@@dd@me orydsciracgion jage
dg}ﬁﬁ%g%i %%%V%lgbl o Yflaf) Q%“i QlYl% gss tEEr?EBotu:E@ 5, methyl

gra rocar ase
I BERVRdsgrr l(bmcdrbkﬁlsBE&Bl’ﬁhl@aSCs—l 08&‘)°F/|fra®0ioﬂ, b@emd&mﬂ)ﬁﬁctﬁdl having
| ubricant base oil is in the 130's and 140

PR BNl g1l 99 R o eUeh R o heu T JGf Is recovered. The
E?évglidr?alzfrg%lroﬁllﬁ dé@l’éﬁéeg faﬂ(ﬁ lde@ﬁieﬁad?f is Qéclovpf'éﬁ e Ff&n’i’ ﬁiésdewaxed oil

C or lower and
Y asbmn&gtaylabla ﬁydcroodrbatbbasb oilﬁs)rwnﬁerhal gnghe EyampI@SSh@Iﬁ of the

cateab el DT SR OB br S0otiE 18 T 0. 30% unconver t ec

wax I ensy Paerdt™Nd. B&35912b9 des@E)fsésQf‘p@EesE If6r th&aRARE the yield of
boiling in the |'ube boi gra%e 2) fractionating

t héarmamombba,se stpclgdtavmpodemms abpwt -2 s€tor Inwasang grygscosity

Raeebanaitend Repeiafs cCplof Bt RlogS ko

OES&ﬂeﬁthW@ﬂ Phchafst Heheedni dbbey 15 1ergoes aﬁdcbhﬁért@lfw& femains
or less, and 4) recovering. a dewaxed | ube oil product

Tmﬂ@@@b&aqﬁgn ehthglispsesate bpilag i t@dﬁbﬁ%lln&mﬁ?é) fractlonatmg
15}55190@, f’)rsglvent dewaxing the fraction boiling in the lube boiling range to a

pour/filter delta T (the difference in temperature between the pour point of the
dewaxed oil and the filter temperature) of 9 °C or less, and 4) recovering a dewaxed
Iube oil product. The dewaxing catalysts suitable for use in this invention are
defined broadly 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 lubricant base oils are influenced by its
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defined broadly and include catal ysts such as
fluorided alum na. There has al so been research into

waawstoa7ammal yze the conmposition of |ubricant baeeusedog/030134

and how the properties of |ubricant base oils are
i nfluenced by itsconposition. By way of exanple a
publication by Kraner, D.C., et al, "Influence of
Gaugpsitiong Byl WaBafsexadple uippioation pnKomey) Dghget al, “Influence of

oA &R o Ser SO e R RIERE LBl wiinapdTor
1freschPIdntae 8eN©99 WIEHE SpahE Nafoha Mdctig BBuston, March 16,
s&?ct r onet r;e/lt%Fl MS) is especially valuable in

d 9%k taschien diat Aeld denization aspepestopaira (M iapgpecially valuable
nglpc{yt%}%rﬁ%ﬁgk cﬁ% iolnlof?%ffg%aa;ﬁ n%*) RendsGh O VI and IIT base
aromat1 Cs, e au ound that

ors e nobst effrective
Waiys. Beldw it Yoheomitias) the authrisdatridothaisthabidst éffectims whay to further
increase VI, In_general, . the uﬁhors fognd t hat the

§Y

| BWEPVE PredetinclIteYas o BieTepta Vi) gemernsh S RS foypdghat the
o . I. .
S S Sk b e BB Bl ) B
poxidatsm dtabilityonverti ng waxy paraffinic feeds to high

G e, D O B RS fph B0 5hcring
hivgRy ¥irafRss toédd RABNEGualSHMARYOEasESs] NaMIdufdN it ant base

present invention relates to a |ubricant base oil
copwithignod leav Efpersiue piopedies prbhigh yigsesibhindesed. whi ch
the extent of branching is |less than 8 al kyl branches
per 100 carbons and | ess than 20 wt % of the al kyl
branches are at tSIEMAIARY OFATHE INVENDIONant base oil
has a pour point of less than -8 C_a kinematj_c )
vi scosiThg peesent gayegtiesn relaien p adubricant base of cempasing pagfinic

VhIGBRrbdn LRl G bl ifietkich: [2bARERN %ggggéﬂelgn RRASY

as’calcu yt 'ow ng equati on:
Vbamelsstper | 0@leatbons28d kesh thaki2Aevtdd oftthyeBybtiahgheatarelf@he 2

C +.132. 1|n, another ect, the present i nti .
Ui et Bt Do IS bt T Moy BUE0h bmase
g@gp&i fat 166 6C bbabur 8265t &r égﬁ%t@fgﬁh& 6 WERERP mcngx atealddbhan a

greater than 3.2 cSt; Vi scosity index
gTexgeeVischsity ladFaasgeiculdtesidyshe jollovdeg equationl cul at ed by

the fqll ow equatjon:..Target Viscosity,] o

| n(Ki %ﬁﬁﬁti‘@g"\% @@ﬂ‘y thxa]fggln@@ ?29‘;’/1%*{%3@? g%%t%ﬁ‘g‘r
aspect fn hiFhdra§5RN khd préent indentiodl r8lags té @ Iébrichin 1wbedil

| ubricant. The finished |ubricant conprises the

| gompdsing 2 pavepaiit of less thaas81G; Bddnereatic; iscapidy #nld0o¢ of greater
Sitieg S |
g@{a% 3 410l G814 v?s@%@l Igggsgrgﬁeﬁhmggﬁ[%msgzyo@g@as

esent Tnvention r 0 an in di at
calculated by the following equation:

Target Viscosity Index = 22 x In(Kinematic Viscosity at 100 °C) + 132.

In yet another aspect, the present invention relates to a finished lubricant.
The finished lubricant comprises the lubricant base oils as described herein and one
or more lubricant additives.

In a further aspect, the present invention relates to an intermediate oil
isomerate. The intermediate oil isomerate comprises Fischer-Tropsch derived
paraffinic hydrocarbon components in which the extent of branching is less than 7

alkyl branches per 100 carbons.
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i sonerate. The internediate oil isonerate conprises
Fi scher-Tropsch derived paraffinic hydrocarbon

woanpmamets i n which the extent of branchi ng i BCras2004/030134

than 7 al kyl branches per 100 carbons. 5BRI EF
DESCRI PTI ONOF THE DRAW NGS FI GURE il lustrates the pl ot
of Viscosity at 100 C vs Viscosity Index providing the
equation for calculation of the Target Viscosity

I ndex: Tar get ' I .nenali.c
Viscosity at J c@fﬁ?‘% £y bls

Vi sCOSFIGURE ift@@rafes thesplbh@fvnaédﬂ lat Mﬂﬂérvisl\hﬁ@o@ft Index

Ki nematic Viscosity at 100 Al LED DESCRI PTI ONCF

| Proystiathe yruaivmdDr mﬂglonmf ﬂrﬁﬂé@éﬁtVlusmﬁémInd% rel ates
to lu S, o

par af ﬁ%%@ﬁlsga&[ I())(n %%)?rp nen \%A%Ielgaeol)é}r%y?ﬁldbf S t+l}r32e

of:vhmrmlh(lmnemhﬁd N@scamt;(m 100AQDB em Satliay B gafithinio i ihematic
branchi n These | ubricant base oils conprising a
V%FH?@”%ﬂOBapafflnlc hydr ocar bon conponents w th
opti m zed branchi ng have | ow anounts of branchi ng
overall with the branching concentrated toward the

cent HEBAILED DESCRIBFTONQE IBLUSTRATIVE EFMBODIMENTS
present, i nventi.on Iso rela 0, .processes a

Pt oduc PG PERBL & eaRp BLfE BASEiGRy B57 Py ine agutue of
apskaFRICRYdbetrbdd éunsgb%emk Whetepihe ik RAPbF ﬁdrﬁ‘ﬂinld’l%?ocarbon
| ubricant” base oils. has been surprisingly
dp@nmmnbdlam aptimized btanphmg»t These dubyidant heise Rilk¢ereprisinga

VI.SCOSI t an about 2...CcSt
on}l)gture (0] fﬁ% %P\,I Iﬁ.)é}al‘ 8}% CO one S Wlth oe%t%mlze& BTﬁ)l‘/l(%l%%vhaVG 10W

rm ZI e exc I ONna

PaMbuIR® bﬂbﬁnﬂﬁﬂg e«éralemhyhdﬂbxgimmmgmeﬁwatem@mthe chatr of
are greater than the Target Viscosity | ndex,
dBeilpairantbase qil neplecuigsy i pmsalﬁdﬁvwgoaélﬁerralam tq Rroggsees of
P 4
ERREhg e Mo R TRANT A Wbl Sl A3 e
hawringnts compritng thesofublicaibisejisoveral | with the

' oncent[at d .t owar of the

branch nt er
ol ecuftds SecFRRE 9@@&%@%&& TicAHpasa pilf pithkinematic

hyQEQaRs R GANRPARAL 5.2\ &t 10D%C 'Htpﬁﬁrﬁ‘zl? thﬁblhlﬁg ﬁf‘}growde
havi ng kinematic vi scosities et%rea er than abou

c Sxceptionkdly 1oV panr penisrod gﬁmn y highcoseositainderesothatare greater

tef B T RS b FiroRNErsRY e e Moording

Sththe pieRehttifventith ntbahy Ba0hs QibBich@ dabosil RlolaRS cornpise
conditions such that an internedi ate oil i|isonerate

ch#pfiinge hrirpearbr camronayia haviag onasewps Abbragcliag pyrgall with
S&%Gdrzgﬂcﬁir%r REHRE4 toward the center of the molecules.

Lubricant base oils comprising paraffinic hydrocarbon components with

optimized branching and having kinematic viscosities greater than about 3.2 ¢St at
100°C can be produced by a combination of a mild hydroisomerization followed by
solvent dewaxing, According to the present invention, a waxy feed is subjected to a
mild hydroisomerization process under conditions such that an intermediate oil
isomerate comprising paraffinic hydrocarbon components having specific braﬁching
properties is formed. The intermediate oil isomerate is then subjected to solvent
dewaxing under conditions to provide a lubricant base oil comprising paraffinic

hydrocarbon components with optimized branching and having a kinematic viscosity
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properties is formed. The internediate oil isonerate
is then subjected to solvent dewaxi ng under conditions

woao@rewede a | ubri cant base oil conprisi ng papaffuSzmios/30134

hydr ocar bon conponents wi th optim zed branching and

having a kinematic viscosity 6greater than about 3.2

cSt at 100 C. The process of the present invention

r stk thap abeut Buhdteah@0°0adbe pmcemfpjhep pnes@t pra/reaﬁcbnnesults ina
.0 ban..co nmponent s br anchi n

T T e O R R SR

thiendhiad\6idh fitht GRAE SRN6R afbuh@ W bnthig %@&hﬁ&wﬂfmébﬁmdnng

nol ecul es. The extent of branching ang

branchi n
pfd%lp%nt@rfﬁddawatﬂetha eeprpiibemplecnvR Rhrapytentof bretnCElatg and

t th
- over Wﬁs&tﬁ&gﬁh@h%e%&frﬁ%ﬁ% rlr\lh\gllﬁréﬂgtl ns'ggnbfiaggm nS

t owar dit hhmbaasnddﬂpelsmfglyt diecdvented itleee mlninasmgmhé omhlemﬁhﬁﬁng
proyi des, a |ubricant base ojl w, ceptjonal]y hig
W QUAYYnITiRg dhedwanching @w%tbﬁ nﬁé&ﬁpﬁtheﬁlemaar hgepil
%Qﬁcﬂ@é"ﬁﬂo{fﬁﬂeé Hmﬁéféﬁﬂttbagégﬁw‘ﬁhl&c jtfofalB¥ ki gﬁtv&s%éw ildexes

high viscosity indexes and |'ow podr points are
pa:nddqwe)@ur Behisn u’tqcovdmg‘ry; énigloquabivy Inbricant bresenilsiwitie used
ecifi.cation,and will have t

th t,t1
(B¢ CRITRHY Hah i BSR, mIERS 0 Y fpdrotnid R dradited.

"Derived froma Fischer-Tropsch synthesis or process”
neans that the fraction, steam or product in question
o@@@ﬂ%@ﬁes fromor is produced at sonme stage by a

Fls sch efh ﬁgéfiér%tgﬁgscﬁﬁf’be us\é\gﬁ%oﬁ] %(19 &1% g&ﬁi{ ?%9%8 %ngl have

eam conpri si ng

mha‘ﬁﬁrovﬁﬁg ﬂﬁmﬁgsiurhassldﬂ]g:rmsbmdwaﬁ@i poi nt gener aI I y
above about 600 F The waxy hydrocarbgn
f eedst obPREVedsEamy B lwh@%m@ﬁ §1S QF BRACESE dngses Biahthe

”i?é’ct@ﬁ steht I?)?hi‘ u\éﬁ)ﬁy ufaﬁﬁﬁlx ?es Ifjtﬂﬁ gr RSrbd Jﬁ%ﬁ‘ &f some stage

Tropsch waxy rocar ons eritve
rbﬂmeﬂu&dhmmmhpnzm&h as petroleun1maxes Lubrlcant

base qj fr I on,,or duct neeti

S nec r W A SeeRon ferdsiaky S BE0 Sk Sitna o fyngmplecules

b8 2 @htboh h@l‘ﬁbélcﬁﬁlﬁ ShdHaNgdesbi i g’&eltaﬂytaﬁ&fe about 600
processes of the present invention %

y
h‘ti(l-” &6 §6}reTlm W@W lysirecarhondfeedsiacks uﬁl@iaeﬂ@ prgeskesvdisclosed

QRS s VAR LR S AR Elsbh oo Rl PR e

}ﬂ&ﬁﬂfbolnﬁl\tﬁ Miidye defictd den mitiraBdoultek,| sublg appdtidlGmh Waxes.
the range of 600 to 950 F, end boiling points in the

range ‘afub804ht baselodPlnéans i feash bi §6dhdl nide€ing spraefidations for a

21f1§11<t@§t %@%egﬁtg) L?ltbn%gn? bgse o\ﬁ Egc%%lng Zrelpr;gxlflggc? ac;cgrdtntl]ge tortﬁg J€
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 points in the range of 800 to 1200°F, viscosities
in the range of 3.2 to 20 ¢St at 100°C, viscosity indices in the range of 158 to 240,
preferably in the range of 163 to 220, and more preferably in the range of 165 to
200. The lubricant base oils further have pour points less then -8°C, preferably less

than -9°C, more preferably < -15°C, and even more preferably less than -15°C, and
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preferably in the range of 163 to 220, and nore
preferably in the range of 165 to 200. The | ubricant

woasws/0a7d6s f urt her have pour points | ess then P8TMS2004/030134

preferably | ess than -9°C, nore preferably < -15°C,

and even nore preferably |ess than -15°C,

andpreferably in the range o - 8 to -35 C. The

| proferaanin thasangeiof s8 353 s Ghalnbeicanthase pits mey alsg havpecloud

range.of, +5 to - C, o ydrocar bon or
&%&ﬁ&%@éuﬁs@toﬁ%gr@ya conpound or substance t hat

cont aif droogen . and carbon at,ons, which may al so

el o TR h iR ep Ry daRins goRiey of bfance that

NESnERBERYydroghAla8l@ bar¥ba G@sist WhidhARay albSindfde MBfefdatd@hs such as
nunber derived from ki nematic viscosity and Viscosity

| erehesrn, STHBr qitigegenVi scosity I ndex is cal cul ated by the
fol | ow ti.on ¥ > 051 X T . :

| (i nelBed NGosEDinaly” 4 ST Hhl kG T o Minemati
| visddsitgabd Vischbiscladed. yTiad Tafé Vayedsiy Iidexiatalewdhted by the

| ogarithm of Kinematic Viscosity at 100 C. The

dEllePrRE PN of Target Viscosity Index is illustrated

. h . |.| ||‘_ 1 .
int e;gﬁte#ﬁ@%pm e&—ﬁeg?}glé?nég#ﬁ%%s&@ﬁyﬁﬁfwc +132

monova rotarbon ra one to six carbon
atvhamiroln(Kinkmaiic Visdositytat i 60 &d) isvinonehrehlo ghryitinoeHf inematic

R e v e R R
| ielpdge. but are not limted to, groups such as

met hyT, ethyl, n- propyl, isopropyl, n-butyl, i sqbut¥l ,
sec- but'4dkyl"tméaus pllinesr-spamatgd moaavple dyflioearbon Fpdieal of one to

CoE SRS SRR ) B SR oo e

| 6i3Bf caPbdPUt AN SPef@iBIR the iiyN@ousedrd aittiand E4amplebofslkyl
away froma side chain. It has been surﬁri Si nﬂg
dBupy elide v ereinob Himated to, tgxaups shehsasipethyl P hat prepyl,

vi b . h
c%ﬁ%&?)g’ hg"%}}g’rlﬂ"?‘ﬁi %:GQ%&? gé”%%%% H%g gﬁ%oa%grﬁt S f]egvi ng

cert ai fiFde Sharbed Ihdeaii{ACHJs pnepent bEhe hopbendzedbon atoms in an
branchj have extrenely hi.gh viscosity jndgexes d
BTG E&aﬂeﬁ Blerits camas Vo Erpipa) L and carbons

t Q@a{r HB5 iﬁ@éck%ﬁ?e oil's of the present invention are

greater than the Target Viscosity |Index of the oil.
Preferably, the viscosity indexes of the |ubricant

e argie S uiEy et e iR, 8BS it WBemaic
defsbaigskbspRaNE thin oS .9 @Bt i 1900E) domfﬁrilﬁﬂ@@akﬁﬁﬂicﬁ‘@ﬁﬁichﬁbon
0

dependent” and is cal cul ated by the fol |l ow ng equation;
components having certain desired branching properties (optimized branching) have

extremely high viscosity indexes and excellent low pour points. The Viscosity
Indexes of the lubricant base oils of the present invention 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 Viscosity Index is viscosity dependent and is
calculated by the following equation:

Target Viscosity Index = 22 x In(Kinematic Viscosity at 100 °C) +132.

These lubricant base oils comprise a mixture of paraffinic hydrocarbon
components wherein the overall mixture of paraffinic hydrocarbon components have

8
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Target Viscosity Index = 22 x I n(Kinematic Viscosity
at 100 C +132. These |ubricant base oils conprise a

waiaasus®eonf paraffini ¢ hydrocarbon conponents ROBUS2V4/030134

the overall m xture of paraffinic hydrocarbon

conmponent s have 8optim zed branchi ng. These | ubri cant
base oils conprising paraffinic hydrocarbon conponents
whpthnizpd branzkidg bThese it anirtase oiddenmeptisngparsiinic Fydeaparbon

The present. inventipon al.so rela i nter medi ate qi l

i nepis SW%?@lfmﬁe‘f %@rggé%cﬁ{gf:& ﬁcﬁ% \ﬁ@q{%@s t’ﬁxe present

! Hﬁéht‘f&}f‘élscpl%‘f*ﬁes‘%b |11§te1?ﬁed§:ﬂ@oiﬂ’ Es%%%?éted Y& ThitROprodéi8es of making
intermediate oil isonerates of present invention

cthepubridanybasa ods pfithe pm,smton‘mnb@m &“bﬁptﬁermﬁrd@tmmsﬁ@era’tes of

; _
et Bt B0 hehe B BE Bk O PPRROT rfppr R el 18 specific

bBﬁlﬁclﬁhg groptehﬁs | nbedragly, base i ihkerodipe I1§iﬁ‘ne@ﬂé:aﬁré rbaverted
hydr ocar bon conponents havi ng_optim zed branchi ng

pmpbmané BascTak, Bl drisas baseols qom%ﬁ@ar&ff&c ydrocarbon

C

RO AR e ot TRORER SR Yl
ofarebfoﬁlmisemgf mrafifialc hydﬂamarﬁontcempsanbms m Wﬂlllbh itqrueattinie s
are_converted into Iub i cant oi l.s co%"il sed of

pBydPsahoR: C‘PWB‘?‘EE*&#‘B&?] OTHHBY m TRARREC S i zed

br anchirig 1&5&&%&% &% isofdRtdtdd A& BehvRitaD &b RBr&RRALd diRS
according to the present 1nvention nmeans that the

paompfiseadi af ph;aﬂﬁmc hyﬂmnarbmrpmnmestSHmmgloq;WmmLhﬁwhmg
br anchi ng -ov.er.al t he branc

D B eHer L CPbBHEng bEhCing PrpPhlt Ao Otag ROMS BrsEbi Hysption

bhﬁ@ﬁ@thﬁﬂth%% WeEhit Redr8BABoREorhfheiRINa¢s  odBarhSunts of branching
m nim zed he branches on the paraffinic_ hydrocarbon

c omeﬂ @sntlsth@ branpling gendentrted taesd ie csnign et the mealeridgsat e
l:
paseo Y P diohig B3R Gne bicclfs R RRY
br anchghe dkchésagotic paatiinic hdrbydrbdar comsguesnts of GdIjibricant base
b ats wof ISerH B LR RS BRODBY RS dng s bosppls and
b E%Q@E@di‘ﬂe Bil ‘?sR)?l{etrétgé M #%%ﬁ@s & féfeﬁbmﬁfanﬁﬂl %fb@l@l Bgknches (-

position of "branching. The extent of  brarichi ng
c @H:pe Aveadingdd tHeypredeat inversen io thedukyi¢anbbzsobleshe branghing

O e F T BT it oL Bl i B Boning
MGAg H{eeﬁbsﬁibntﬁ%rﬁumag " 78S cAKOUE LRERRRRRSN BE fneaaﬁed by the

carbons. The position of branchi ng i S nmeasured
r elupnbieref allyyltbenchertiper afgiamaunber o @ﬁrm of e prraffiniche

pil)g,?f f i%%on t(;ﬂ%xtﬁﬂltée)?? tIﬁefmﬁa%g% 11§ aé;}gée}ll? e| n% E%Héasgred by the
P @Sihible PO alkASbrEiEREEHHIE 00 chiBoRa r"ﬂib’pd@ftioﬁg;f blecBing is measured

position, and so forth until the center_ of the
relative to the ends of the hydrocarbon chain of the paraffin, with the terminal

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 the hydrocarbon chain may be

illustrated as follows:

CH3-CH,-CH,-CH,-CH-(CHz)10- CH2-CH-CH,-CH,- CH3
1 2 3 4 5 5 4 3 2 1

9
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hydrocarbon chain is reached. The positions on the
hydr ocarbon chain nay be illustrated as foll ows:

wWCRRSOBIDGCH2- CH2- CH3 1 2 3 4 5 5 4 3 2 1The PCT/US2004/030134

internediate oil isonerates are internedi ate products
of the process to nake the |ubricant base oils of the
present invention. The internediate oil isonerates are
produced by subjecting a waxy feed to a mld

Shape. o8 Bloroaepru g EERT e MR RRT Lo dgpRkess o

OfnaROWHE 1EHoaht BREYHE bpﬂhe ‘I%eiséhtamfﬂnﬁbﬂuﬂrhéi ﬁﬂérﬁﬁdﬁfe oil
branchi ng. The internediate oil isqonerates are sol yent

diewaiatestage moéwqgléost sybjeriing 3 Waky fasd d@ a grildshyglroispraerization
?ﬁﬁl?%@hsﬁﬁé%ﬁ%ﬁ@ olaS¥ | so% @ 1dcfve PGl 5’(@?&@5 gé}y g %%é)&bgree

nter es conp |se par
hyfhione pbinoreduommrmﬁn hsmhmwum degpeof bianchingnTlhs mgprmediate oil

properties. The nternedlate oj | . i sonerates,
c’éﬁ‘ﬁ?ﬁ%"é&%?o }S%téFWP’fﬁ do iRyl Bmicerihasm ettt raft thepresgt
| QWeRgpunt s of branching overall. In particular, the
internediate oil isomerates conprise paraffinic

hydr ocArtodingdorpieeadest imamtwg, thegutetrherdiat of istnkeyrates comprise
br an 00 carbons l.ess than |l.ess
CRARTETE SRS o o e B B pp e e o i, Ff
| @ FiEBRAtASi PisBinkrat SUEE s ed 08 pSRFUBO hy HEWAK&Hcdrponents
provide the lubricant base oils of theigresent
i hardng Iozﬁhammﬁswﬂbrﬁgcmg eveealhrlagaricuian dpiftermedigieoil
| ubri cant bhase Qi
Cgﬂglg)ﬁ ompnsw%ara ﬁr‘iﬁgycglrxgaﬁ% ! %ogqu{dsngfét% E‘ng %és@ '&1%%% 0 alkyl
| blanéies @ter bt earborssng Qrajerably 1gmitiadd lesk thaih§ Grafiod birmohes per
coqgonents havi ng optim zed branching in that the

¢Pofise hydr ocar bon conponents of the isonerates
have | QUL IRUIR 061 Rgﬂl%&l?ésrbge LA lbwidd ]g)tp?(ﬁwde the lubricant
branching concentrated toward the center o
nbiseoiik ©f thelpreseat iniventloar Acctiding torthe present asenoén, she lubricant

c ri.se paraffin rbon co nent I ess.
I T B S %W@FE it E

Bﬁt‘ﬂn&e@l *’fMé IpRAG S cﬂ%rcoill%sg Eﬁlﬁﬂﬁﬁe h cdi‘@c.’irﬁ‘components
preferably less than 6.5 al ranches

c haiogmeptimigdd biapahing trrethau@r: mmﬁﬁnlb hs@rogarggn e@mmne@@ of the

par af fi ni,c_hydrocarbaon onents

P oM v AR BES Pe SRARERE Plctar] Rt te pahgih0 BhcElrated
thﬂfhréﬁ%)déh@ﬁ@htmgn@&mﬂéhe tvvo position. The | ubricant
base oils al so have | ow anbunts of branchi rlﬁa/at t he

two pl Uspartigwar, thedpbriesntbasgogs epmprise pasaiéiniaydrocarbon
components having less than 8 alkyl branches per 100 carbons, preferably less than

7 alkyl branches per 100 carbons, and more preferably less than 6.5 alkyl branches
per 100 carbons. In addition, the lubricant base oils comprise paraffinic
hydrocarbon components having less than 20 wt% branching at the two position and
preferably less than 15% branching at the two position. The lubricant base oils also
have low amounts of branching at the two plus three positions, preferably less than
25 wt% and more preferably less than 20 wt%. Furthermore, the lubricant base oils
have branching at the five or greater positions of greater than 45 wi% and more

preferably greater than 50 wt%.
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25 wt% and nore preferably | ess than 20 wt %
Furthernore, the lubricant base oils have branching at

woOheosfo3we4 or greater positions of greater thanPdB/useeni/030134

and nore preferably greater than 50 wt% 10It is
generally accepted in the art that it is easier to
produce lubricant base oils wth |ow kinematic
Vi scosi id @ieraﬂ? Aeteptddyin st ’ﬂhbﬁan 1sadas1at toaaradmﬁtlulmicamobﬁse
C,..and havin QW pour, points ﬁ@:‘}fﬁ’ t? g{)ﬂgqpﬁg d
| ilsoyEslo0 bAGEe VsoRtioh STgRLY 155 Pt 37 GG ILY o, 20
dahbba {haibidr C
hy(y‘l:%calx’aj(bup?rolfL {égﬁglct) I{ra|9]§c|rer1lﬁl%ubr| c%%?sggse %I |'s
oftinérnutidismiics, ovlucls glos havealssiaahde pournoings.i Vee WIfo@W er

pﬁyq? %gl}%m X @%S‘F B ’B%Egg%l | sgﬁggw\gg I‘Z%Iaﬁ?l ve‘Fﬁtles

| w o|f kélﬁmély ﬁoﬁbﬁﬁ@&ﬂfﬁlﬁcﬁ&laﬁﬁﬁgdﬂ&aﬂ? ek ithveal abosh 2y ézﬁ:bons in
paraffm c chains, these lubricant base oils, generally

r eggthr Sirfcehricentrash eils hayingugbahively| 1w k@l@;‘@patlﬁdpq@psﬂmﬁam of
35 Ak 5 B8y v v

Chahéhek @@habh a low ph@swidtonger par af fni ¢ hydrocar bon
nol ecul es of hi gher viscosity bri cant base oi Efs"c it

I
is nmuch qupr@std]plght?re@qcpsmblubggﬂ%g?sfé)llﬁ60{%%8%%@,‘ F4C of
I , It
050456, A06-00 o s ke b fon
t aydrbcarbdremoledulkeeobiiighérnesiosipalubifi¢ant basearlspitiisymych more

h I d I b h he VI, .decl
TR oo e HEeUHADLIBRAS MAGE RN B Belel

producg, ﬁddhﬁtﬁ{ (G0 Be&?ﬁr@w@h&ly WerhbndRbRAGHALNG bRIRB&RETe
toward t center of paraffin nolecule, and it is

qtiveazd shermididlsi of antemalar@fﬁnh@)r butylabenylnend giclahexyhpranches, the
t f hi
qua Elgcel}s&?g p?ﬁ gﬂg? I)}{] ‘g?lélﬁ ng)/“\éllmaq/% h%ﬁ%ﬁt%ﬁtraﬂ?éﬁggreﬂﬁce a

AGgRicehtEsd 811 Wil b@ﬁr@ﬁﬁggﬁ@emfenﬁ toeafil ths eaiter ofitha paraffin
waxy feeds are processe

such a wa achi eve
| Michccuis PR SBIGFETD ek OIREERO, BABPEn B g @piogtts of
0 %{: nhmgﬁrg{;ﬁgézﬂ@g):amgpg S Rk exdd QBhfﬁ@rﬁlélpW% 28l 1w pour

vi'scosities, l'ow pour po nts
expeRrip.i onal |y high VFs are pr oduced. The | ubri cant

base oils of the present invention, have Ki neg%%éd%are

VI scosificreiding to fegprecessesidhe RIFSERt iyGHions WX
ﬁc%gs%ﬁ lYs 'ﬁta"\ﬁ asAB Alkievd: t%lsQi%Elr&f‘eﬁné\Hﬁ dhd glcéént off

t1ron ricant base oils of the gresent

' ﬂwmhmgrﬁl @mmrrmzeﬂ enching). dactsforedubtieans bese agls avithdiigh
:Tg'?sgosfal gsu'iow péur%ro%{tse ra?lg le%ce%{lgr?g rhié}p 9?”s%peoﬂlbd§&d gid )

lubricant base oils of the present invention have kinematic viscosities at 100 °C

greater than about 3.2 cSt, preferably between about 3.2 ¢St and about 20 cSt. In
addition, the lubricant base oils of the present invention comprise average carbon
numbers of greater than about 27, preferably greater than about 30, and more
preferably greater than about 27 and less than about 70.

The extent of branching and branching position can be determined by NMR

Analysis.
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preferably greater than about 27 and | ess than about
70. The extent of branching and branching position can

woeod@as®om ned by NVR Anal ysis. 11NVR Br anchi ngCT/US2004/030134

Anal ysi s The branching properties of the |ubricant
base oils and internediate oil isonerates of the
present invention are determ ned by anal yzing a sanple
oNMH Branshing Aaatfsén- 13 NMR according to the foll owi ng
ei ght-step process. References cited in the

descr i Phd BranéHind s{)‘&@p&*’u@@ 85the Mlﬂiébﬁtﬂ)aé’@b:@d 4l ifferthbdiate oil
process steps. eps 1 and are perforned only on the

| wpmie@res @éﬂmr@ﬁegt mrvgmﬁ@ %ﬁi@dﬁtﬁm‘é}@@’sh}’ analyZigg:h s9pRie ok gl

Q6T FERMEE Sp il P R AR Cn} Sl bR References
Dmte'ﬂ in Begdgscripticn dBetdabess prowideadetails' offtgnebdeass steps. Steps 1
Resonance 1982, 48, 32 Verify the absence of

. 2.,
c ¥ E PEHPIRed iy opdhie lpﬂawiemmea%lﬂf&gn PRGN PERGESFy
carbo n?? usjdRghifNee 6?1Tbr91%}§&n&?s°édﬁr’tﬁg Ccih®kdnch %:ﬂnmatrbn points

N. Shool ery, Journal of Magnetic Resonance 1982
58&hg the DEDT Palsé spueive (PaddwslisDOLaAch RegebdiR. Bendall Journal

re ances to speci . h positions and | engths
Iﬁnﬁg’fegﬁzqeﬁqngﬂg%ﬁ%gz gﬁgﬁgﬁed val ues (Lindeman, L.

P- , Jogynal V@ﬁfy%ablbgeﬁéé Necafybak Witifialg eMERleHrinchés,

1971 1245ff; Nétzel, D.A., et.al., Fuel, 60, 1981,

36maternary extbens) vsing Brea&q% PRivRsEeRsed Rt ShLs 1. Wpphgolery,

y 3n0et h I 4 4-nethyl 14.0 4+
mé‘flﬁﬁt;l Oir&%gne Jé?‘shog t]lj%%iz’ ﬁbg.ség%?'opyl 14. 4 Adj acent
met hyl 8)) 16. Asden th@vaﬁbhs‘braﬁdiﬁcaﬂﬁina’emnemfaswqmdyc finch
branch occurrence, at different carbon positions aﬁaﬁ P,

cBesilens ﬁ‘@d {gngihs pising taludaied m%%ﬁecb?almss(%m
%J}ﬂzl 51111},9 A‘#E@nkﬂt@!}%{)% £ 197151 xfe@z’eﬁ)qj‘ A Ztal,

of carbons’per ecu
Fuel, 60, 1981, 307£f)).

Examples:

Branch NMR Chemical Shift (ppm)
2-methyl 22.5

3-methyl 19.10r11.4
4-methyl 14.0

4+ methyl 19.6

internal ethyl 10.8

propyl 14.4

Adjacent methyls 16.7
4.) Quantify the relative frequency of branch occurrence at different
carboh positions by comparing the integrated intensity of its terminal methyl cafbon
to the intensity of a single carbon (= total integral/number of carbons per molecule
in the mixture).
For the unique case of the 2-methyl branch, where both the terminal and the
branch methyl occur at the same resonance position, the intensity was divided by

two before doing the frequency of branch occurrence calculation.
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in the mxture). For the unique case of the 2-nethyl
branch, where both the term nal and the branch nethyl

woQeusro3ade4 t he sanme resonance position, the inteasiusyo04/030134

was di vided by two before doing the frequency of
branch occurrence cal cul ation. 121f the 4-nethyl
branch fraction is calculated and tabul ated, its
cont r i Huhé ¢metloyl brencl framisrhiglcalenmiastd dnd tahwibated dtis edntribution to

avoi d doubl e counti ng. .) Calculate the Free Carbon
8T efig SREb gk ad W a S GablBe narbor of

the sagr}y! e @Blféul‘a’fbeché il d3bdd Rkt ﬂﬁngthe%ammat@fbﬁfleb’a‘gie%arbon
as descfiibed in EP 1062305. The Free Carbon | ndex

( m@nberiof the saﬁmml tbf reshids ﬁremtth Cel3 WhiBoanelysiso asdesaribed in
' . f
¢ EP ORI s B Goat BB RCD i A5 R S LS R0, B Bafbon

Thiema Ve ka gepaaffichatueebtcdaylcba stafivnsiioada wiinhal carbon and
sufficient accuracy for lubricant nmaterials by

dft eribpRR W aelTom laeide crinneh hgritvergge £41ROR BwpPe 3y hudqtergned

T 15 Bl 7 Bl L5 B v of
e ey
B e T R R e
GO PSRk bR g by aSTo

| P2683-08. the ratio in percent of non-benzylic nethyl

hydr ogens i he, range of. 0.5 .to 05 Logthe .

t ot al ﬁg n- bgﬁﬁﬂ}ﬁectﬁ%\ %’F W&Hggnﬁmb@%ﬁ%&mﬂ% Proximgay 562
OuSing the2alcuRibiths dd3eril¥daRTNE Nekt &l ONd. B100Y,989. BRgching Index is
equi val ent recurring nethyl ene carbons, which are five

of eg@ﬁi@irrmﬁméqf Haroangmliemethyt bydsogns it teargeeddid onl.05
I l.e 5
e

NTHAD Bianhing!Pryttinddydntiaes egeivaltfiGeaaring medtydene datbons, which

cal cul ated fromthe nunber of branches per nolecule
( ey e oF TROTREEIANSS/Fonh B FrbErouR PHBRECHEPSIRN EERANS)-

Measur 9.:)‘% n R@E@ Himb& FBLIRhEEE: g@g@%ﬁ@ ¥hét: %g{ bthe branches

Transfo spectroneter. Pr
miasdriestepds are perfornmed using a spectroneter having

f,7.0T . | | fter
ver 1 Bat | offbyemRE st ok brepsayr 1SERonfoRRRe el
t B3k RE ATRbECOMMRARABSp AR SedHhS @ 7) s IPOMuFdkr of carbons per

molecule.

Measurements can be performed using any Fourier Transform NMR
spectrometer. Preferably, the measurements are performed using a spectrometer
having a magnet of 7.0T or greater. In all cases, after verification by Mass
Spectrometry, UV or an NMR survey that aromatic carbons were absent, the spectral
width was limited to the saturated carbon region, about 0-80 ppm vs. TMS
(tetramethylsilane). Solutions of 15-25% by weight in chloroform-d1 were excited
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 during a 10 sec delay
prior to the excitation pulse and on during acquisition. Total experiment times

ranged from 11-80 minutes. The DEPT and APT sequences were carried out
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width was |imted to the saturated carbon region,
about 0-80 ppmvs. TMS (tetranethylsilane). Sol utions

wohR0EH326% by wei ght in chloroformdl were excPCeaSky4/030134

45° pul ses followed by an 0.8 sec acquisition tine. In
order to mnimze non- uniformintensity data, the
proton decoupler was gated off during a 10 sec del ay
pﬁ¢C©fdltlg) tot lteragure dessripdensprillsminem dedatiohsrdesgibed in the Varian or
gﬂ%gltlon Totaﬁ experinment tinmes ranged from 11-80
nMn ghergiile MAREIS g APT sequences were carried out

13accoDEPTYs DistbritibBless Eritanctdsdit b PbRASat¥ TraldfBODEPT does
devi ations described in the Varian or Bruker operatin

rBffehPY quetepprics BRaPBFT 8 ipeissceriiant egesl allipprbons bonded to
CRioRéls”BEPD0 A0S LB corfES TnflO 35l 3 SR CH and CH yp and

q aternari es ence gives a Sig
cGHdRe dbgmekammbﬁphnse(dmm) BPATis Ptasha\Rrofat mr Hioalows all

oekins S b bty TR ol Gl et Bt R 28 o
aTh@ !&u@ﬁées QR RORS i tﬂathﬁfe?ye(ﬁgmcht%ﬁ&th&lf %ﬁﬂd%% %@%@ndmg

up, then quaternaries and are e sequences
u§Hf dindithe mietitylsewe clgarty ldnmiﬁaddiy@lensm shift andpbase. Both are

rre . he nmethyls are clearly
?ﬁ?ﬁ&f@gh%&f?fﬁ%ﬁ Eg‘?(f shift and phase. Both are
d escr i pRelbianching pfopbiRice BEQSH ShhFd wel & 8etBinned b @-13 NMR
properties of each sanple were determ ned by 3 NWR

uBsing thewéswmfmpn ihsrealcnlatines al e PalitesAplerafilulirivant base oil
Q{ 1%6?111%31% 0?1 18£mér%{%rvlw%q§g P}#m é(‘;%ﬁé’ctlo{g r%en%lt 1"9}1 ﬁe f T n-

par a I ONS Wwer
npsiefﬁm for na;ﬂﬁlae‘nfes rv@maf mayanmelt@aﬁ pxesml i ﬁldﬁiysahqﬂés ﬂa @'ﬁfymg
present in the oil In_varying apounts. The %

t aflanmtﬁa?;h% Hetptad n@nhthqaés mJB¢ Ml?&ﬁ%ﬂt asseoilsiyege genegally low or
Q%r hid kthe/'td ¥l gbtmeriqyt?ont &v&ta&ﬁl S e%sls Hsetdhué the

of soneri zati on dewaxi hg process
pplepalaabm oftihe fdpbtheaghtohtenemay ba treasuredysibe FrebhPunization Mass

Fi el | zation Mass Spectroscopy (FIMs).
Fsgfifg'io iguﬁg)dl ng to the present invention, the feed
to the process to produce |ubricant base oils with

opti m zed branching is a waxy hydrocarbon feed. The
\AEMMrocar bon feedst ocks useful in the processes

di sclo nt he f eedst cks

Suoh SRERliegh heTseRing iR b feal i tod 8RS AfiiSeyee
deibiivad bﬁﬁ@dﬂs%ﬂﬂélﬁimﬁé&%ﬁﬂ&nngsid ahvas didcattRu Test 188 waxy
Accor di nng%( t he wa feedst ocks to the pr ocesses@ﬂlrr’rg%/ﬁm

c BygspeasRor-fesdsiecks ns@%@eﬁh%wwé% digprgped bargi mpwbe

waxy feedstocks, such as Fischer Tropsch waxy hydrocarbons, or may be derived

from natural sources, such as petroleum waxes. Accordingly, the waxy feedstocks
to the processes may comprise Fischer Tropsch derived waxy feeds, petroleum
waxes, waxy distillate stocks such as gas oils, lubricant oil stocks, high pour point
polyalphaolefins, foots oils, normal alpha olefin waxes, slack waxes, deoiled waxes,
and microcrystalline waxes, and mixtures thereof. Preferably, the waxy feedstocks
are derived from Fischer Tropsch waxy feeds. A substantial proportion of the waxy
feed comprises molecules with a carbon number of Cy¢+ and has a boiling point

generally above about 600 °F (316 °C). The majority of the molecules in the waxy
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waxes, waxy distillate stocks such as gas oils,
| ubricant oil stocks, high pour point

woabosaBpeaol ef i ns, foots oils, nornal al pha ol e€TmS2004/030134

waxes, slack waxes, deoil ed waxes, and
m crocrystal |l i ne waxes, and m xtures thereof.

Preferably, the waxy feedst ocks are derived from
Ffegé Arsrhigires gydwmwlglé adwraffins askslightly Aranchapparaffiss which

feed c | ecules with a carbon
‘Qﬁﬂg?’%ﬁdﬁmﬁé% lsl?fegopoint general |y above
abo ut BRdwhxy Bldro&arbonlfeedstaikandyt e lﬁfdréti’éﬁté@rﬁﬁ% &1 prétess as
the V\@dﬁi 14f eed are hi gher nol ecul ar wei ght

nd§seiH eranafdpsyed-ght I'y branched paraffins which
contribute to the waxy nature of the feed. The waxy
hydr ocar bon feedstock may be hydrotreated prior to the
pFisdes S ragsch Syonthedied herein i f desired.

f codst BERSIF, A8 GSaHOR ) S INBHT bR SR Fo e Fegiom
FERAR8 TrdJseR 3aky WaxyY. ﬁﬁ?ﬁ@herjﬂofécﬁ %ﬁ@rﬁlsg&h%%& is converted to

chem stry, syngas is converted 1 qui ocar bons
biquid hy@vt:athpmsbsacdﬁta@t wih aRispsehropatha¢apal yst uund@rreactlve

rea t.i ve condi Typi cal | t hane .and op al
SR HohS g §P Sk BB Tnant SR Sy PR A G o (i

t daQ16g) cad beQBiMaRiough alcoﬁ%aaaﬁal gPRRE BbMMratbPtoYfrBVide Synthesis
synthesis gas. Generally, %ﬁcheSIS gas contains

hgasr Seraarablyigsyathesis ganembsinoleydregen and gaibes manexidenaid may
alfﬁgfsl;ﬁa%: ?nu%r Lﬁlgy%f%aﬁﬁgﬁgo%%d;{n%/ r%attgr Th-le— ?es% cgefoefgﬁlg\rl]rd

anise pérg halagbm melaﬁimhs phﬁsphbﬂls ad @&Smb somaﬁm&msah ltigs syh@ds is
this reason and de endlng on the quality of the
sYilgaigable.¢ ‘i’r§h’g§rfé‘¥5@¥ﬁ% depgndipgep dhesquatify ofthe sgigan it is

&S}E %{Ep@q?‘_?%%%\g] sﬁgﬁﬁf A Jtﬁ&%oﬁﬁfxﬂﬁ g@ﬁ&{q%gfe@@ b&%‘ﬁe %erformmg

emstry. Means for renoving t
cthn Fasvhexafitopscr célemdtty KMeams fororetmousig thdse skntaminantst dnewell

For . exa dbeds a re ed for
R b Sas Eak i R R Bl o RO R FrdRbd e pitresd for
Cﬁﬁfo@iﬂ@%@%? 1rﬁ‘151ﬁ‘1ti’é§| Me!éﬁ‘@M rén‘i’mhﬁ'@ %epéorﬁéihlhhntb Bret A1 known
art. It also may desirable to purify the syngas

ptoi thesetcf Skﬂ]elnFth%@heI’i alpp @pﬁé'dw desizahloto mmfy dreyagasaniss o the

R e b R Y A

cfcthe ddeagRidisibas suffar cormpaumndsenot buex@%ﬂmed] ngb ean be
syngas wth a mldly al kaline solution
percaaplishede B 58 #rEple) DY ¢pniachng ﬂ@cﬁye&qsmﬂi a nﬁldbh%lkahne solution

AR LARE N S5 TSI DY T 925

cat al ybt thel iFebehersThopsuhl peodessyperitadtitigen synthesis gas comprising a
mixture of H, and CO with a Fischer-Tropsch catalyst under suitable temperature
and pressure reactive conditions forms liquid and gaseous hydrocarbons. The
Fischer-Tropsch reaction is typically conducted at temperatures of about 300-700°F
(149-371°C), preferably about 400-550°F (204-228°C); pressures of about 10-600
psia, (0.7-41 bars), preferably about 30-300 psia, (2-21 bars); and catalyst space
velocities of about 100-10,000 cc/g/hr, preferably about 300-3,000 cc/g/hr.
Examples of conditions for performing Fischer-Tropsch type reactions are well

known to those of skill in the art.
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and pressure reactive conditions fornms |iquid and
gaseous hydrocarbons. The Fischer-Tropsch reaction is

woyppisgatdey conducted at tenperatures of about BODAR2D4H30134

(149-371 C), preferably about 400-550 F (204-228 C);
pressures of about 10-600 psia, (0.7-41 bars),

preferably about 30-300 psia, (2-21 bars); and

cat al y5ie prpdeds ofihe FischersTrepschtsynthesio proboss00ay wogyfibm, C; to

ef a?Dq%- 0 cclgl by . Exanmpl es of .
g%??@“ﬁ%@g%é] or tﬁ)ne%%g;%o %8001:.? aglgﬁe?flﬁ-’fegﬁtggﬁcag%econducted ina
reaicty efiteadsetypes, budhng Wikel Bed Rasersfontdihihl oh® ot MBredatalyst

5The products of the Fischer-Tropsch synthesis
é?e&ée%‘g'fwﬁf’&ﬁﬂ Juidized el seactonn-or gicpmbinaian of fifferent tpge

Q%aété’rspjsggﬂréa@ﬁ@??rolr&@esra‘i’xﬂ%a{c S Q%Qﬁéﬁ:cg@rg W6t &LubRnRa in

variety of reactor types, such as fiXxe ed reactors
cbalitaratireg one or nore catal yst beds, slurry reactors,

fluidized. bed_reactor or a conbinatiaon of. djfferent
Lype  ERGTL PSSP Bish Presah POL 8 BRI il PR ace of the
aih@ertRh! niBRYWSuRdr HOE LRI AY) frihskdhhdabRHai 4 Er thggllﬁ%ngly

slurry Fischer-Tropsch process, which is preferred
txethsrmio syothesis redghon mvgxmabbrto praduce redativelplegh oroldvek

transfer. characteristiecs, for. t r qng|
SO PaA:h ANTRE oS RRSiRed B pion g Hht Jidctrocess,
redyaghs/@nyprisighe MdtteWIaKdoeERMd cabsibhoitige is bubbled up as a
g%grocarbons when u5|ngba cobalt catalyst. the slurry

g gase through 3 shiyoreh eomprisss AipRitistbiteoFiseheaToopseh Se

' ' i 41 -t hr ough
TRARR AR nE s bl WerRibelt Bnd el Uil BRI 021
toppmrisgrgqum_ cbﬂmlnqymmlagifshef:j@h&ieyiste@itﬁﬁmdﬁcﬂﬁah . ralliguid under
suspended in.a slyrr i qui d _conpr.i sin rocar bon |
&EBE%&?%“ e trPélSs%? Faols @ilp gf the Hrqmpg(hﬂércgrhmqm@mde may

WReRlly thge HRAC I RR 050 Dbdilt ANGut id Rfor ?cag?tvéiﬂli@{hetr e of
hgdrogen to the carbon nonoxi de nay oadlf y range om

about®).7 © ablovti2.74 andprefarablyniniosn abopi 8.41tb wbawtt2tfi. At he

PRBur B o iR ok st Ao OCERER Bl
Floapaely ThepssiiicB heRasEy teferbiedhi all PupbE09079, al so

compl etely incorporated herein by reféerence for al
pur podegengral, Fisgberalropsohsetabistsaopinin i GrowmV i trensition metal

LAk By iiolf, e A ARSL LR E Bl By T B8P e

[ndfop teys{adlneanoleculacdigeh.abhitabée Fotieetirapsch ic&MBSts comprise
Sui t abl e g%gche,r - Tropsch_catal ysts _conpri se one or
R ET Biorgal FagNi, €, RiggndaRey vith capatt heingipasterpei Agreferred

ALt AP SRR s TAOERE D SAM by e o
dte, Ru, Pt, Fe, Ni, Th, Zr, Hf, U, Mg and La on a suitable inorganic support
material, preferably one which comprises one or more refractory metal oxides. In
general, the amount of cobalt present in the catalyst is between about 1 and about
50 weight percent of the total catalyst composition. The catalysts can also contain
basic oxide promoters such as ThO,, La;03;, MgO, and TiO,, promoters such as
Z1Oy, noble metals (Pt, Pd, Ru, Rh, Os, Ir), coinage metals (Cu, Ag, Au), and other
transition metals such as Fe, Mn, Ni, and Re. Suitable support materials include

alumina, silica, magnesia and titania or mixtures thereof. Preferred supports for

cobalt containing catalysts comprise titania. Useful catalysts and their preparation
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Re, Ru, Pt, Fe, Ni, Th, Zr, H, U M and La on a
sui tabl e i norgani c support material, preferably one

woehbesh3tenpri ses one or nore refractory netal BgTAS3004/030134

In general, the anount of cobalt present in the
catal yst is between about 1 and about 50 wei ght
percent of the total catal yst conposition. The
cHE Kngum §n<&ﬂwsmt§d>1mﬁr& Batnmtfhéfi%@x wdéchpis antetdedgo bech

q?ilu&ra%we %Egm(]ﬁﬂ% tﬁ)1)g re | n a ngag%f i\ffclgcq’?%lu ° Rg ) alAa) ( IDtan d

ot her Certanstdtalgsts mtlaiosmsu pfbv&fe dhRin ;%(Bmﬁ\{)mbatﬁﬁngéethat are
um na lica

T Eey To (ER R eraf et seagtion Bdusiainsbide sretiely digh
Sﬁi‘@}&ﬁflbﬁ of BYy lﬁef%@ﬁlﬁr f«% é;i @E%hp&eﬁﬁst M f’lteisatﬁ/gl{gﬂéwsp%%paqrtéon of

tani a. Useful cata el r preparari
Rn@lv\momular Wieight (Gub@dvaxes. (CStaiPathendatAly§6 8icd@3wnwbpedvide
tratlve non-limting

ded b |1
P B ot i prBetiRigsoind Has rebaion BRI Sickuds e

K‘ Ka’bi)ﬁel ®
o AR Sl 0 RS Sy i

inEenayHen of igh aolseslay V\rw@h (@m{)p’wmes oBuahf caltaiystsnmie@m]ﬂl laibwn to
e T in Pl Bt AR B et Sl oY p BRI, her
1 s e ol
%4@%&% pléherm%}tqt%my ElwﬁrpTr@pmhrp@mlo@fs genpnaligpinglude adight
af h

FedeR it ] 050 AL Vb R BPROLLE0 £ e
Wemﬂdenlszto\ﬁtgcmml)ummg ;hfydmkarbbns bbéﬁﬁg_e}t%a@w aag@t mFIF Reg., tail
readl t al pe repare e ro uct roma

%eéﬁfﬁ @} %‘i‘ﬂ‘h glﬁﬁﬁf&‘é 3?15&%)@&1% t Waa@,wth decreasing
Radoahfs| |u Yo aﬂ_(hﬁ ﬁf ﬂ’e&’dﬁoﬁ &Jh%f 1-@' QR? gr%@t?mg?&sfudes

e a |ight

eneral ['y incl reac I on p oduc
@@P@fbﬁnqch%hlmgz abovFlabouti6ghtF (eemctacoum paodil ¢1tro(1gh leayy

nsat.e f ction cl udes. hydr ocar pons boi l i ng
BARCGRIEREN S S Cre R vl dectiog SR Rl adre
di sti Bo#t ﬂaefhlgﬁi Rhctidndr8@lcy andht %x%ré@l@t 5:8R06stanafiy

decr aS| n amounts up to about C307 The waxy reaction
e %{axy PIeuGieengrakiy: cqmmses gtelatcaj dzntiiidveighir tawosmal

vacuu
? lera E%Igg eavy gér?%g‘ g%‘%e ar goerfonn]a %r%?éﬁézgﬁe #,151?.&}‘830’(101’1
dehcid@mmmss mafﬁmmb&uo@l@mﬂh b QigBtidant iepbiitidh of alcohols and
cti roduct a d the waxy product are
Ol6HSt ol folo %?Se&aﬂ’& ieht @actm@mg;@ nw@ampnsg @w@u@h 4350
t fin
SR 88310 s BRSO, T SO Py Bl o

(iree the whx ﬁnetam) ithonh nmydxd ws¢d asmm‘aedlm foathafgrbdbsses of the
Blrege%mven%ﬁ h a significant proportion of alcohols and

Hydroisomerization

According to the present invention, the waxy hydrocarbon feedstock is
subjected to hydroisomerization in a hydroisomerization zone, producmg an
intermediate oil isomerate.

Hydroisomerization is intended to improve the cold flow properties of a

lubricant base oil by the selective addition of branching into the molecular structure.
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olefins. In sone cases, the light reaction product nmay
conprise as nuch as 50 wei ght % and even hi gher,

wabhoewhots4and olefins. It is the waxy reacti onPOTASADY/030134

(i.e., the wax fraction) that may be used as a
feedstock for the processes of the present invention.

oi sonerizatjon According to the present invention,
thﬁg‘ﬁi%w*eﬂ%}o mendedyraliachisvehish cenvagsion levels of waxy

hidd & SRIRhZRb Ipafheify V@hi'f@’é{rt? SOEEhE tﬁ'fjé}]i?fﬂziﬁg ¥ conversion by

producing an internediate oil 1sonerate.
HyadkdnSomeri zation is intended to inprove the cold

fl ties.of a |ubricant il by th .
sel oot OBk 18 o S R LRy ot et i Gudegted using
sthape alective Intbbinie FEre sizé Md] 1L QY] Pl?'dfogs%?%ér%a%ﬂ |

ee

achi.eve hiﬁgh conversion | evel s of waxy
nSHLVRESsefd do Birmassentigvemionsompristhe shapmeeleitive intermediate pore

: ' racking. According to
O Rk hR SORPELANAN SR e SRR deifhabane o
usmpynentsnarefisebsoixidesuppoer Thepabs Abtenddife pore size,” as
nol ﬁul ar sieve. ﬁ&;Iydrm soneri zati on catal Illl-St s usef ul
i‘ﬁei? TP BERS ANCHIEHS RORe dRsiprs Bdheragaa pbirew| about 4@ to about

Nt AreR&H 86 BofRs ﬁ10§$a§1?c 558!1@{% %1] Sf/}{grc%ic%’e% BRY. 9RE islgarrﬁ)g:,?l?lgctive

a catalytically actTve neta ogenat'1on conp
dateamedifite potenize romleddasupeeused il e practiceef the present invention

"inter ¥ e size," ag used. herein means an
ealf%%nte?@@ %@?‘é’og@e ot Ef‘@%ﬁl‘ﬁ?@%ﬁgs&oﬁq Prstegs sunlecplay
tsieva®otithe Tovknto -POr0RK:Sg VAR 3 ke 1Lk 129 1
t hg cal cfngdnf oﬂr(\%\@%%}gﬁsﬁglpe se{I’ect | \%Hgli:en%ﬁ%g&i %tlezn) Hng
geelecudaraievephareulOor §1 ev E2) tefsahddiatlytcherdiraaat atoms ¢T-atdnes)

' ti r neral Ly - -, -.0r 12-rin
TSRRERY Sk UERE, AR APRRUS it er s dBirng (o fag by e
trlaellehwith badbrotherearaf dd iR idterodibet.i Ttk MasitRiaton WHBKS eolite
18%4% 1-or 12-) ring nol ecul ar sieves have (or or 12)
< [?eaérlapi gk g sedork bR Mr Bartsni) Z¢dditese Scioyce and

N S t ~ring (Qr

RSy, S KIS RIRRER, B ST Ndeigeting ast
iSeties, d Brhwbich cliseifichtionsis fricogtoraed fitd ditikaz 89 réfeRnce (see

%gﬁnnﬁhs as % D, 2-D and 3-Dis set forth by R M
FRALY Rag ?)'rtes, Sci ence and Technol ogy, edited by

F. R PRaEiéDiIRBe sdledBve %ﬁ%ﬁn@ﬁt@@&egzemgaﬁﬁ%iev%ﬁgg gor

AS| Series, 1984 vvicwl ch classification I's I ncorpora
ihyidroisemsrigationtaye bysed upen elnménvins phosphatts, cuttead SAP@JE, SAPO-

é?),l) aélgﬁgﬁ-gl{l .: \%EB%@E %Sﬁé-'ﬁ earei ,rrr]lE)reerpq'g eirr% ,eW1¥tJ}(1) rSSxP%I- lzlebeing
most preferred. SM-3 is a particularly preferred shape selective intermediate pore
size SAPO, which has a crystalline structure falling within that of the SAPO-11
molecular sieves. The preparation of SM-3 and its unique characteristics are
described in U.S. Patent Nos. 4,943,424 and 5,158,665. Also preferred shape
selective intermediate pore size molecular sieves used for hydroisomerization are
zeolites, such as ZSM-22, ZSM-23, ZSM-35, ZSM-48, ZSM-57, SSZ-32, offretite,
and ferrierite. SSZ-32 and ZSM-23 are more preferred.

A preferred intermediate pore size molecular sieve is characterized by

selected crystallographic free diameters of the channels, selected crystallite size

(corresponding to selected channel length), and selected acidity. Desirable
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hydr oi sonmeri zati on are based upon al um num phosphat es,
such as SAPO-1 , SAPO 31, and SAPO-41. SAPO-1 and

weARBH36are nore preferred, with SAPO 1 bei ngPaDAIS2004/030134

preferred. SM3 is a particularly preferred shape
selective internedi ate pore size SAPO which has a
crystalline structure falling within that of the
SapSallogreplec ficadianieteresf thd hizanpels pd tlat holecfr SMeS apanig the

its unjgue char eris s, are described in

pitighp! RS ARG et A eaneReines S run Shpialiosrapkic
s hep@iafirRtce 6F hotGnd Bt RIME U had £1RAHRNS br%StallBg8FME &ee diameter of
sieves used for hydroi sonerization are zeolites, such

a??dmﬂz@ 3.9 uestgom AZRfepdly thempaxgnunsnygallogsghiciree diameter
. - SM.23
s L5t S i PR 0, P2 g AR

majoengsBoms | Mo'se pteSerabligitheinaxinned cﬂg'ytali@ér@ﬁme f@irec diameter is not
crystall ogr aphic free dianeters of th nnel s

s Blosgthay 6 orapd thg minigug) %stel&ﬁr%p@sfp% dlipppetes 1t s Qam 4.0
C [ |

S EBEEk RS B AR Sr 80 O e e
t e publighed limthesiAdlae of Aedite Eralrrteevar]aﬂ‘gpesﬁf Fiffthdtavided didition,

it By B0 Bhsrliches PR MGt Do ClsProriies rram 14,1, which i

aﬁﬁoﬁ)omtéﬁﬁ&léﬁlq,@fé{e@énk@gr aphic free dianmeter of not
less"than 3.9 Ahngstrom Preferably the maxi num

c ryst alAl ogicapdilyprefeged ditenmediate pare sige nmimllftrlsmeiwhlah &

S FhEL L SERB, b AR AR o

CK)85,88% at 8p82,954, m@ccﬂm@m&sfe\ﬁmb}s afeQlerdBBlifcdrpetated by reference
and the m ni mum crystal | o rtg ic free dianeter is_not

| &stheir gafirely. dn Nmdtst States 182,95 pughrandnterraediate pore
OB PLRLRP el SRR s M M85 3o
Fibieh with\ai isiaéinind idiamster GX00 keasttpodii.8 Baerd voithhe maxidhiih

I\/E _ 15 - -

i H{@%;E% Pgﬁ%ﬂ f ér‘g ﬁﬁayatﬁ%gﬁ}\éé Sudgiclent %fgﬁﬁfx 'iqﬁﬁh 9. 5 grams thereof
pméﬁﬁés?ﬁoﬂeaﬁﬁmﬁw B4 RoROBhFerd & S8 08% BE Rbx23LEYE at gt 370°C, a

I's useful 1n the present process Is describ
f presexanpl 290 psip, whydmgesflaves 150 mdmiis, ad. a Hed Bi¢ 688 ml/hr.

h tent i ch h b
e R s piS Cnialch HeciPe S Y Fubh S reeitr o
StisdB&iARabe BdledNRith i2EterBifed SUBHoww 100 kIR 84 BraRHed Cys in

size nmol ecul ar sieve has a crystallite size of no nore

t hepdueth b(weightso hranchesCand Prodietst weight % Gisninmpgeduct) when used
d .
S S 0 PR B PR oo

aietgy so that 0.5 granms thereof V\,hen positioned in a

e reactor converts at |east 50% of hexadecane at
370 C, Swch a particularly 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 crystallographic
free diameters of the channels of molecular sieves are published in the “Atlas of
Zeolite Framework T}}pes”, Fifth Revised Edition, 2001, by Ch. Baerlocher, W.M.
Meier, and D.H. Olson, Elsevier, pp 10-15, which is incorporated herein by

reference.
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pressure of 1200 psig, a hydrogen flow of 160 m/m n,
and a feed rate of 1 m/hr. The catalyst also exhibits

woasmsTwat i on sel ectivity of 40 percent or grearais2004/030134

(i sonerization selectivity is determ ned as foll ows:
100 x (weight % branched in product) / (weight %
branched in product + weight % C . in product) when

us ed uHdes crygatiogrppiie fire digmsters of thedhanoelsof smueaar sieve are
h S
e &fé%%&mepo@é‘mg Ef@%’ uﬁ&%{aﬁi%%' zﬁ)a %Ug%e L usjpg

partlcul’arly prefierre ar Si eve
cﬁaucmod misoqmdnb@c}mques aral hydhavatteinscdday tdiipdmds of known

i '139%@0@5%9{653?esfgik?é@ngéﬁi@w@ﬁ%@ﬁa?n v onio T dorgecially
Othé]pt& $)OARdR s et-ghq @5%8/&1@'5% O a(ﬁ’b*/%,’ a pukﬁj PRl E1§140 871,

of the channels of nolecular sieves
t the perieaicpostioBadiviltich #e imewporkedhgein by rEfdrdeﬂmeHa\pesfedmng

2001, b Baer | ocher, ier
dgds&ﬁ)?oiéf%egvlerpeXtﬁ ghiﬁerirgne DYYE éﬁe s\gqlglﬁ%%/t?w%eé gre used Itis
hesn@tiieitto tohRde? AGRArtichP ind Q1A ¥stBIEPTBRI MG rE4cBSit Teast
di aneters of the channels of a nol ecul ar sieve are

uih Ghs equikibrym @émrméorp@ﬂ@ i the mefectilag siewe &clgbsthan about 10

b dard t
S@%’r\g‘%i‘fﬁ@""% :ﬁ(;lgea ona eoeﬁsgzeir ‘glﬁld \(ﬁ's%”&mcally

nadmmtrmasidculeehaﬁngl kingtt elametoReef 13 ﬁﬁ&ﬁ AZ%@ﬂrdnthth little
cul ar Si eves 1974 (especi al | y Chapter 8);
A!HH Gh et al. J. Cat alysis 58, 4 (1979); and U.S.

Pat. Ngy dlé,séﬁlgng&??nr el Qi'séfu flthe gf%rséﬁtgﬁ\geélﬁp% pﬁgi%lllly

are incorporate y re erence
acsuprist iaeatatyizslly ectnznﬂmsrdﬁotgeﬁﬁbﬁ mratal eTpopresehicE of a catalytically
is convenlent to

dard t
A12¢ BlrosSin e 1845 i i biics ImrossmpRleRes My beandhot
rﬁﬁmyatyﬁleﬁ%bta%&w adtive h?&h‘égéﬂa%h WBALRRIRe RfbnYighy e

on th nol ecul ar sieve in [esS than about m nutes
(Ippbbd@mm, 28k}, vanadium,melals trengstenezisg, péatinuig eod aalladlum

ST ERal AP oG LR R 0 1S o

hespebigihcgrefeliedr Of et Zialdraliedtndliy Gécd, theabidl ahburltRe active
present | nventjon opt| onal ly conprise a catalytically

M%ﬂﬁm%@f@h@ﬂm?@ byein e raqgreofd btoshweight percent of the total
(6(%% of tdsﬁéﬂ HoRGh1 122 QX%B@%Z%%{[, ng nté%é({: aegfflall(éf\%vél_%ht percent.

I nprovenen
Typi c eﬂ“ heaafradtyiyi wadd guppmt 'mag bbyelecigefiain thosd®@iidd supports,

cl ude chronu m ni ckel, .vanadi um
B % COMHRIORLY A dor Ryt PR st

MBéRing, Bh e'sﬁumaﬁﬁ%[i%bllnﬁgl'aﬁ&sacﬁ&e&s peci al 'y

preferred, wth platinum nost
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
hydroisomerization in the present invention are mild such that the conversion of wax
to materials boiling below about 700 °F is maintained below about 35 wt % in
producing the intermediate oil isomerates.

Mild hydroisomerization conditions are achieved through operating at a
lower temperature, generally between about 390 °F and 650 °F at a LHSV generally
between about 0.5 hr''and about 20 hr’. The pressure is typically from about 15
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especially preferred. If platinumand/ or palladiumis
used, the total anount of active hydrogenation netal

wooasypTwal |y in the range of 0. to 5 wei ght pectaistooan3o134

the total catalyst, usually fromO0.1 to 2 wei ght
percent, and not to exceed wei ght percent. The
refractory oxide support may be selected fromthose
opdigite ahopp¥a0gsigitpraterablydrono aver 60 psigltd ybarg @000 psig, more

OBt Fopl gk 2 AR LD B SRR et
CRO@EL} AR08 sEIREtING Rl chaBRIts TRkl is¥hbilizakien Al 1RS 8dckifg of

achi eve an isonerized oil internediate with specific
bibg Aedd Hiys prasiweingiaadncreasedigisld | bed above, and thus

Wi | t nay a I S d.used. In.
gener oy RRetl ot SRa R ARGl ohE Bpihe PETR ISR pallion
prreses] typioxlnin Dy daé genrto febdsaidifromabott®s eoBY BISTTbblOf

e, oibis BLReT 39T, OB BGbAY 1 igbont 10
e B8 1l SUIREALASA bl i SRRE I bRk

condi tions ar reve rating at a

' teag@mnaone.e, general ly between about 390 F and 650 F

at a \V general l.y between about 0.5 hr”and ahout 20
o2 s R RO e e AR pns s Bl <o Seleritvs
alQitinediallPoPStite midIRhRE &BYes prédite alteMedpile 8% iBnicPates

about 2000 psig, nore preferably from about 100 psig
t eomtsing Pestinsshygrodathwnsempenends paving spesifisbmancbog

i SQne iieszzilti gnv.sezoect Vi tt%/ %’ﬂ rln roesul1 s in nore

| RGPS Sep BAVER Y gt nERAGINS YRELT ced,  t hus

pr oducAngesetibédsiicrasie intéralediatd-bitlisomeiatdshalé &6 tHan 710,
the reaction zone during_ the gédr oi someri zation

pprgtesaddy less thias 413 gikylbranchesipes d8A cagonsp ag detgrmiged by MR
W%mg%%a;}glsso MSCF/ bbl (thousand standard cubic feet
per bartel),

preferably fromabout 1 to about
MBCF/ bbl . Hydrogen may be separated fromthe product

a r% cled to the reaction zone. These mld
h@@%l—%&@% i tion conditions using the shape

sel ect \v@rdifk 8 fRYrabE: iRPLioR] thE iffothRRMEAbi1 FHoRMRRes are
produce internmedi ate oil i1sonmerates conprising

psubgeictadrip solvymrirdewakingprodumagkuhtisarih hesermglsspmprising paraffinic

AR5 BRI S i S SR e, e

| oleheeellBdee flotludes MBRicahttshsd aNEcdn@iHiddiaffind hydrocarbon
pr ef er abl g | ess than 6.5 al kyl branches per 100

cepTReRents aavigs sy airavrfs b{brpring eyl withdsaichingsoncentrated
toward the center of the molecules.

Solvent dewaxing is used to remove the remaining waxy molecules from the
intermediate oil isomerate by dissolving the intermediate oil isomerate in a solvent,
such as methyl ethyl ketone, methyl iso-butyl ketone, or toluene, or precipitating the
wax molecules as discussed in Chemical Technology of Petroleum, 3rd Edition,
William Gruée and Donald Stevens, McGraw-Hill Book Company, Inc., New York,
1960, pages 566 to 570. See also US Patents 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 hydroisomerization at
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Sol vent Dewaxing According to the present invention,
the internediate oil isonerates are subjected to

weabosmatocdewaxi ng, produci ng | ubricant base oi P6T/US2004/030134

conprising paraffinic hydrocarbon conponents with

opti m zed branching properties. Therefore, the sol vent

dewaxi n roduces | ubricant base oils conprising .
V@Ff’ﬁ“ﬂ?@l%‘%ﬁfﬁ sasERons et © materialgpdilovg lmigxmrab@ut 700°F

Ofs 13k rall with branching concentrate

tgvxgr g&?hagagte%?gr of the nol ecul es. Sol vent dewaxi ng

i s usedicqosding twthe présentriavation e Wmﬂ&@h@ﬁiﬁ@@ﬁa}f Be®nducted

e TR D B s b RN oHhoresag Sbin B nSeigont dewaxing
nmbyd a@bﬂmllsMW&ollﬁgiMneﬂﬁ% @Pfskﬁ*neﬁ@cf/gﬁsent Qbmixtures
t ol uene, precipitating the wax ecu

d?@@ﬁ%oé]gﬂ Pch c@itinnsdbr opgtitizatmgyofdhe Patffmicway pRseht in the

Gl e, Wbh BB SIS 5 AR BRRT S Sy ens: R B e,
Seehadigiio ldSexElpéﬁﬁiré athwHiéH th#3%ax i3 d?szglvéé Oflf%rlﬁated char ﬁe is then
3,7758,.288. Qﬂéhe present invention solvent dewaxi

iRassegh A ergaling FeneyEkacin spolan in gndsrtaken sbareniferat slow mte in
rtﬁé’fb&ﬁ%é of‘%‘a{‘@ 85 124 59,k GhiioWe statlre r %S o&ﬁargl(é\%; II@Q to -

condl tions ere conve
n?é)f’@} ata?Vhldoa kibstpnbiel mstiaboithe %AQ 1£Fcny§tallﬂ§§ ahd'ee dehakdd

O T
%‘sﬁ‘ed@%&ﬁﬂg‘kﬁﬁ@iﬁﬁr@&h&%#ﬁbe of whal? %ryas?]sgs |II§§M§{%G

dewaxi ng may be acconplis by coo erme
asqmaraierand solyesbis weliecteditn solidlmmidsegertion fidrreddves) of a wax

SR L S Plnd PR R o

1 ik sepathiddretehniqh s OWRICE byt I 108 i *ofw%&% tal
I[%:) SWto a temperature at whi g%ﬂt vvaiép?}sa 9 of widk Srystals

é’ﬂ s@lenbselations, mplude b@@@eephdah@nd sepodtiongpracensss, such

f |
% @{aﬁgy ?%ﬁﬂg E%tﬁ@lgyt{&gb Exg(fﬁﬁﬁtl 5%5%(}'{8%?{1? Y} %Ya\éognmercml
pmcp@eatﬁltramrﬂn raeatalnﬁdacm&mgilter 1@Tlotved by d8lvéat vdsh o ’dféhvax

bst the wax is crystallized and
¢ SUES i L\&Waﬁjé’éléowlpn phisinsdrafisnscparation of thegolid

Wﬁsmv&ﬁasts@mq{,&t ure. Upon achieving the desired
dewaxi ng tenperature, the m xture of wax crystals,

i nt er dbelpeparates dil-sclyedsalutipn Mbﬁotedeﬂﬂlstlﬂaﬁdibfoﬁ E:‘dc@dery ofa
tion for cover of a wax free

LAy B3 TR B0 BOSRIELY i, His e e

desetibedoihAPdtddi e O&Patht No. 3011'3@9'5%% @oﬁl%ﬂ@ o®HPdh are
t echni ques whi ch may be en‘pl oyed for separation of

{ReQroeFayed by gpference in their entirety.

Solvents known to be useful as dewaxing solvents are ketones containing 3
to 6 carbon atoms, for example, acetone, methylethyl ketone (MEK), and
methylisobutylketone (MIBK), mixtures of ketones, and mixtures of ketones with
aromatic hydrocarbons including benzene and toluene. Halogenated low molecular
weight hydrocarbons, including dichloromethane and dichloroethane, and mixtures
thereof are also known dewaxing solvents. Solvent dilution of waxy oil stocks
maintains fluidity of the oil for facilitating easy handling, for obtaining optimum

wax-o0il separation, and for obtaining optimum dewaxed oil yields. The extent of
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fromthe oil-sol vent solutions, include known
solid-liquid separation processes, such as gravity

weebdslsmgs centrifugation, and filtration. MSPCT/US2004/030134

commonly, in comercial processes, filtration in a
rotary vacuumfilter, followed by solvent wash of the

%{f ﬂﬁgﬁ i s enpl oyed The soli.d wax/oil sol ution

ot YIh dutign f&@e%%moaﬁhwul%rﬁwwch@rewﬁxsqmera%ﬁmkagnd
Sdoédn r I

U st O PRH @ R AR ER R PR o nd the

f destred Gnalaatgo af shévenk edoil intthée se@atanbazen@l | product
fractlgg Thi s. rc%g SS isS as& riped in United

St at esEIbSF ARPTIGE olahony s Fgioved frathe SRV aRpS S5 wlaqfe&w&red
| BEqEPRIA 8 hdNydr6EEh M aEoh Bich IT@‘r’dse &0HHe, %éés gfgsém

known to be useful as dewaxi ng sol vents are eton
dgremioniang/os C@léﬁcsedcﬁar piber usenrsg., fooprosrssing iato arost aseglable

VEK th but y| ket
(T Pheepy FB M o Mpbhion TR aher o PRe oo Wik it e
vmmjec&dmdmtel mmmmmma BEihy @td&@nthﬁﬁiﬁ@ﬁ afMd or may be

.t ol yene. enat ed | ow nol ecul ar wei
L%%%%gﬁéno herovar frefstack nReexshas Bt9& a @attion of the recovered

dw&@ﬁ@ﬁﬁg% ﬁgkﬁﬂﬁ%?#égﬁ%es t hereof are al so known

dewaxi ng sol vents “dilution of waxy oil stocks
mai nt ahfier sblventidewaxadg, b hebrivhit Haes oil asmpiisiag pagrasy

T R
eaﬁlﬁmn%qﬁea%@%ﬂit\fﬁéﬂhbﬂbdn%és%n%ﬁg%

partlcu ar internediate oil 1so tOCLS an
g‘@mp@n@rgs badng lavhemawps oﬁlm’ancﬂmg‘ m\taralhwlth thet tapeiting ur e

Lin one S|r nal ati g, of
SpbaferRdoutR 8 S L smSendss s Dibblifint biSeghs Somprising
rritiioie 9tirdch®onasm Psmvsexdﬂlh Bpt‘hﬁﬁe&’ BURIRG r&oRBrelBbnDhe
recovered and recycled to the hydroi somerrzation step

frspeess el tha prasentiniedien have & lﬁeexpatgs\gmosﬂﬂ weHi0°Gref gredfepthan
GBbhers @gfl flglad&ttllaﬁ thd 3%%051% pdse qi il sQ co arnl%ﬁl%sp%gaqﬁap{]}y&?carbon

use as Sa recyc

ahnipbrentehoing ephmaxd bfahdnﬂ@haﬁ&}(’m&ﬁut& Hjexet gftatePtHal he
2¢1%% ONneY | |on steﬁ.of the present invention, al one

Y ESIEn S REPEIRG L deed ahas Pielsilncke viscosity
Redoret bfle ?Jlﬂncgﬁt lﬁs@@ﬂst 6f‘%ﬂe gfesénlﬂ ?mfeﬁ%ﬁ/ ﬁreegge han the Target
i ncreases the yield rocess ter Solven
délmlm gndea of mﬂolbp]ns Sbaﬁhe kubhczmrb bpsra alsrasoteavat piom goint of

e Ropltra R A, ey S id Ta ] esgmmore

@@gaagbhcggﬂQ{Lﬁijparaff|n|c hydrocarbon conmponent s
having | ow amounts of branching overall with the

br anc q@grally the difference in pour points between the pour point of the

%Farbon

lubricant base oil and the intermediate oil isomerate prior to solvent dewaxing is

greater than about 25 °F.,

Hydrofinishing

The lubricant base oil comprising paraffinic hydrocarbon components with
optimized branching, or optionally the intermediate oil isomerate, may be
hydrofinished in order to improve product quality and stability. During
hydrofinishing, overall LHSV is about 0.25 to 2.0, preferably about 0.5 to 1.0. The
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concentrated toward the center of the nolecules. The
| ubricant base oils conprising paraffinic hydrocarbon

woanpeamets With optim zed branchi ng recover edPETaISRAOMO30134

process of the present invention have a kinematic
viscosity at 100 of greater than about 3.2 cSt. In

ot hendel b B e Rb AP ST o fwn about 500

dantohibogt DE00psIA. ¢ >
-E% gﬁet \/gsco Sty n%ig?(gee\g rg?ﬁ?lﬁﬁggét’géﬁ J Pﬁﬁ/ e%‘@ﬁgr than 50

/&bhisng arq preteyably: bgtmeyn 1 H{Wea0ds5 000 SHEBbI HTeIm}ﬁrPttures range

CRaf BT I PSP pas AP 1oBBiRitp 4S5 B0 o
| ubri c&ntabmmaﬁmsmag @@alpayﬁlcmde %bleﬁﬁétﬁ‘l"s R GRR® VIIIA
ferab%#ytbl ess than - 9 C, nore

‘?‘%‘P&h&s tq the 19%ém15$1 %Bﬁefﬁﬁfﬁ@labU@fC@rcémWe rebAppltedn -

t s. bet
Sélllje?ﬁ Ol)ﬁ%ﬁ%l Js{f)?atf%]hﬁmb“ Cant ggga%;%ﬁ %lag)r?w Sonsss erx and
| tmsn wledl Gaowp WillAiand Geowgt €IR st ad mcmin\fcﬁpbdeﬂaﬂ@dﬂrﬁ&el-tm

b f hi
S i o oSy L3 N e dngatiboe asuisble
aeBROMERA! SatiWthnd Rlilddoa8fioRs. a@&!&% Qﬂﬁb%r % %@ ge%n‘bh& for

[ ntermsdl ate oil isonerate,
cﬁxa@p & & UrSp Paly ébp#,ddna% qtudIU s ;Pmiﬁio g,m 313t Whelﬂammgle

pre Io(frs{“g{ @‘%E‘tm oqugﬁ “pgn fg%or {Fﬂggb SR GraBééﬂ ag%‘ﬂttq Hland

Eeaaally ebmft 196 @B Staght %@@eﬂtsdf@nckﬁf ﬁfcﬁ&@c?'b%ﬂt heRghidgd as

f om about 500 psia to about 2000 psia rogen

it %?Q%P%qu%mflgﬁse STb&rD@ble;Ip‘?t@]e(lSm@l a}médmm)mh@i‘ysﬁﬁontams in

and 5000
ggésggro g,%r gt:afée ?r an % b? er?f@@o dOgB@e’igelftdn%fﬁlout
TBORhingioas of abibly nietdlginag afsb 08udIORuchGs B8R tufres o‘iifﬂlétﬂﬂhﬁand
é%ﬂ f nishing catal ysts include noble netal rom

%Fﬁ US)p A (according to the 1975 rules of the
I nternational Union of Pure and Applied Chem stry),
such as platinum or pal I adi um on an al um na or
djubrieant IBaserQils with Qq Goup VIII'A and G oup
Vi B, as _ni.ckel denum or nickel-tin on_an
al uni ﬁ[gl%ol}b%ca{] 1%3888’48 #a%? presenlyinyention corppyisepagaffinis 7
tgdocirbes compohdntah GvHGhE
cgndl tions. p(1 her suit abl ebf:%%%%ﬁﬁglzé%zg%ﬂkhgmtbase
Y cunppng parpfiniy kydreegrbonompenaiBy withoptiarizedibrSichRashave

e RO R PRl iR e pavorpgptpase

0il$of tha greyemeanvdntipn Abeitindmitle VkREkicwal TN Pgese tha® fbout

gl clg%l a d/ r. cobal t determ ned as
2 ¢St, pre erab y between about 3.2 ¢St and about 20 cSt. In addition, the

lubricant base oils of the present invention comprise paraffinic hydrocarbon
components having average carbon numbers of greater than about 27, preferably
greater than about 30, and more preferably greater than about 27 and less than about
70.

The American Petroleum Institute (API) has classified base oils according to
their chemical composition. As defined by the API, Group III oils are very high
viscosity index oils (>120) having a total sulfur content less than 300 ppm and a

saturates content of greater than or equal to 90%. API Group III oils also are
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t he correspondi ng oxi des. The noble netal (such as
pl ati nun) catal yst contains in excess of .01 percent

worb@loz7gon ef erably between 0. and 1.0 percent RETAIS2004/030134

Combi nations of noble nmetals nmay al so be used, such as
m xtures of platinun1and pal | adium Lubricant Base

by R A LR A TN e s Somerization.

esen I nve

hyubrmaat tesa oiloapihe pfetsént i e &etﬁﬁe@fgg @ﬁ%ﬁ&i 4°API Group I
ogt i m Ze‘ﬂ{h The | ubricant base oils conprisin
FEPHFn 'DeR Jeyseampenrempaxydaeds with & la)qotqtahsnlafuir content,

Si‘%lé%??%%g??fiﬁﬁf’*@%%@s e P A AT
peaasanihiess thae 300 ppmhave ki nemati c VI SCOSI ties at 100 C

gr eat t han .about 3.2 ¢St, preferably between about
3.2 oS HIfAnLEsT ! tlsz"tﬁcefétng tp fheRrasant Byventiorempdmbirpwdfischer-

bE®psobi wakydtbedshRnBbBP BRle tbﬂa}/ﬁﬂhﬂ&@n&%@ﬂege aﬂuﬁ% :Sn

hydr ocar bon conponents havi ng averageé car
oﬂawg%tefa@@ﬁemmﬁgramuham% % paneftetahtdphtighe @bents lﬁﬂBetween Zero

r.ef er abl eater _than about 27
n %g@% /’han pg%érﬁ?ioﬁ efgﬂ@e}/gh%ﬂ 3?’8]% t Pér gt gwiur is
Idemﬂneﬂmsmgl?ﬂ&ama Rlorgsebldey Ap@mpl hg 3.ggcording to
their .chem cal osi tion. As defined by the API,

G oup In pprtigplag, th‘? g&'ﬂ@w bﬁﬁeglﬂwom@use pgtaffmkekydrodaebon

Sacﬁél%g)l%{gtéﬁér at %S%:tgéf? nfkg' %ra‘a?l'ggpgt ﬂi%%fﬁb%s 1@63’5&’?}’ ks O than
g(;%ylh@dncﬁbmqn 100 barborhss ad @i0repiBfcpHly Reé 12083 Anéyl branches

ﬁi(f red y severe hydrocracki ng and or wax
PEh he pranrFlupg at the Awe pevifien, @ deteemiped by MR

lb?ét@ﬁﬁlg%a@&@ ig %?fh@h by wib@ grc'e'f ﬂaﬁ&l@% )t@?mr g%@}* oL ﬁ{)@nchmg

base oil Wien they are na
|abthettm) @ﬂussthNef: ppsmamstle tess than @B wa%, prdferablydess thAPSEW%. In

ﬁgm q)el nt.base oils will also have a total
(ﬁ O thed ﬁ%‘é ai?‘f Y51 eatster pomions israresterthamibwidiol s
@fﬁfﬁrﬁ R/@edté} thL6 (P BF e Mhe | fr@é’ %Bbl?ﬁldg%eofftﬁeol?ﬁbﬁc%? B&% oils of

Tropsc feeds generally have total
Hsrrespsingentiongss gmwﬂakgmterahqmmous Bt anclatr EferabhdresttSthan
gbogceater than 95% and total naphthene contents of
between zero and about 8% and preferably between zero

and abhetubsivant bateadilsofltfidliredent FOERIIH dRithss! Qﬁ
5&{; av olet fl uorescencedj%y ASTM D 5453-00. b ffinic

Py fh?omlt%émls ibhichike Bden of br@clmngms.m@sured by the
E@Htg I e ts hayi s than 8
i%quyl ran cﬁﬂ}q 81% %8% ‘gﬁls r%)flgtl%’r g%,r f"é’@sast Reasured
by the percentage of recumng methylene carbons which are four or more carbons
removed from an end group or branch (CH,>4), are such that BI-0.5(CH,>4) is less
than 12, while retaining low pour points. Preferably, the lubricant base oils of the

present invention have branching such that the BI — 0.5BP is less than 10, more

preferably less than 8, and even more preferably less than 6, while retaining lowy
pour points.

Pour point is the temperature at which a sample of the lubricant base oil will
begin to flow under carefully controlled conditions. Where pour point is given
herein, unless stated otherwise, it has been determined by standard analytical method

ASTM D 5950-02. The lubricant base oils with optimized branching according to
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7 al kyl branches per 100 carbons, and nore preferably
| ess than 6.5 al kyl branches per 100 carbons. The

wonresga7aeg at the two position, as determ ned BgTNSR04/030134

branching analysis, is less than 20 wt% preferably
| ess than wt% The branching at the two plus three

it i s t han. 25 W % .preferably | than 20
S bt Tt io B R ORI e il T cur peings ofghe hbeieant
[esé bilons 1éss HgHester prlefaabl s &sitidh -Pref xﬁ&t%ﬁiéé(ﬁe%@%?& €5 °oC,

Ejg]gn 60 wt% The free carbon i ndexes © ri cant
SVER mereprefaighly fess than -1n¥ent i on are general |y

gr eat gfjohf ggin]@g%%ea:é%eﬁ'{)éﬂt &rng{?flgrrgg | ttﬁ il?egécgjrg gh?l?,nand is

about 5. T ubrica ase
i xprestddon ademperases gavitat i Ringplb ¥R RAN KLREBA 'E%?ﬁf to
e

i %Yhi ch the dexten of branching, as neasured by _

pﬁ%?’ 2R £ JgEe Wdeheq lyﬁy?fﬂgifeﬁ%ld Rny., Cloyd point maydyei deterpined
j d . f. .

Wy, RrRNEAHRIASEM FBHF8I06d TRY %@@ﬁﬁq{agg g?%sﬁ\?ﬁla ?)pt}rl,g}zgd

récurring nethylene carbons are

#isbing aceordingdo thegnesent mentgndiape oloud bained b (1632 0 °C.
are sugh Lhat.t Bl -0, ngﬁgﬂg .is less _than 12, while,
r et ai nig SeSHRLGHFXes Jubrisiant base gily comprasing parpifain

8@ caibbf cOmpbiditddkBIS 6 mi ' V ' h
Chat o o TR RLRIE Stimi R SAb Al W R o Sh DAL U
|eEeaderthpayihg Tapaehi Vispesityrindex qfithé hibsibint bheessil, pheferably greater

il B TRV MR ERbRCS obir) B6: P e rpaser

didemattit lvisoegiies dfahd lubiicadBade oiRMAMYHtmis b HRAHIS are oreater
pol nt Is gl ven her ei n, uniles

ondé'e%i ns. \Were pour

g‘%aé‘t cﬁ&qﬁépw S@and maybg betresn abeutdrheSiaud bhow 28reSaatol 00 °C.
anal yt _ -02. The | ubricant. base

oi | SthI!htE %%f;‘giﬁut’ﬁnif zeééglr}%@g ﬁ‘?bﬁ%ag%%a& 8ﬁ%@retg8m§§ﬁ¥ﬂé’w or absent,
gnetoethe niikiieriroisomdrivatioredeeddignbropas usdiCinthe repABHAOUT

ints of thegbricant base oils are | ess than -8 C,
F&“r‘réﬁ%b‘T’%Fnl e “Lﬁﬁ‘Féﬁf ¢ Rregent, b Banhihones e lymest exdugiyely as

aiddoRaRithones, ek & fubfiadi: lﬁaéetecﬁﬁ thd' @ ﬁ%n%u&' ofgag}ilﬁg?&g igg%ent is

IS a neasurenment conplenmentary to t pour p

betwesm rere sad abent 8 widhpandatrefembit bmbmeﬁo smi‘qﬂiogt 6 fwttoheThe
i il begins.t

0 e e Sl imE M 10O S0 PSRRI S, a

described inatle piblichBon B}XRFRAS, DASTV D ‘AT RIS 0f ('ﬂb%g &I

ubricant base oils with optim ze;d branchi ng accor di ng
aset(id Compesitionopvdrsnd Sxidaive Stabdlily,”poémarsl fof pressation at

Qo 4T 3Pt SRS ESER oo, Mot ThoBl: B8 PBent
ol naplthehcs cantein of ghelibrieat basewlily o iE$in?Betiod i€ determined by
taking the sum of the % mononaphthenes, % dinaphthenes, % trinaphthenes, %
tetranaphthenes, % pentanaphthenes, and % hexanaphthenes measured by FIMS for
each sample.

Since the lubricant base oils of the present invention have exiremely low
amounts of aromatics and multi-ring naphthenes, the lubricant base oils have
superior oxidation stability. One way to measure the oxidation stability of lubricant
base oils is the Oxidator BN test, as described by U.S. Patent No. 3,852,207. The
Oxidator BN test measures the resistance to oxidation by means of a Dornte-type

oxygen absorption apparatus. R. W. Dornte “Oxidation of White Oils,” Industrial
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greater than the Target Viscosity Index of the
| ubricant base oil, preferably greater than the Target

woiesasTaey | ndex of the lubricant base oil pl usCBUSTie/030134

range of Kkinematic viscosities of the |ubricant base
oils with optim zed branching are greater than 3.2 cSt
at 0.C andc%be ?eﬁ en about 3.2 cSt and about 20
&d Epeingspme t, VBt 4P: RAgERONEIRSs NasmeHs thesenditigns are

bafeet@béphe & 1&?@@}[}%’61‘1 ¥t 3408 O @DSERY are géb%rr]lte? '1112‘ R&wtd Shsord

hydr oi soneri zati on "dewaxi ng process used i
pﬁ@@én]alfi Quby 1@8rgofadil yin theh@ridatap BNesie 8. 8ankoflpaedwhts,used per

t | nost | usj vel .
R AERCDRENGR 3 fodthd Heckaeaa izt dn B0 tohe tetatarThe
agEeulyit 1904 miverRidTeSIRBleRAR e Hphile 6 Mﬁc%%sélgé ﬁ@%}g@%t

8 wt % and preferably between zero and abou '
TAYErags pHtH enalysia pEused sEamkerrewdl Adiecontairhivonsadttheometals in the

I VS escribedoin th -
NGB SE Bl ORRR ol 3 0p ol S PR P} P Eendz s0.208
@poyMirgakedel= 3 Bppm; ahd TIHOARSSS Hr@N ThO additivshckage is 80
OXi dati on .St agi lity," prepared, for presentation at the
AleeREZ8H PIsRYLYREPY IsRenhepdithieghosihaie pet B, erams ofoil to

R testOP YoxiliBer BRI Iﬁg‘%glf-gs?% es&ﬁleg B{'E Mprichi %é?egéil ofy %%%/ated

I ubr'l cant base ol I'shnvention 1S m ne
tapkliergionh élighivaloés, bhlengtimes enatpbttherditer Sboxygen, indicate good

di ht h Y tri ht henes, . %t et ht h . Y% .
SRR PRk oK ST DA ol PR Bt B S PaaN Y afvpisant
ftake 6i@BE aBRE oursd Iz ehd RBriba bh&aits oPaRS r?ésehf)iip%nt{oli]l,ethe

present_invention have extrenely | ow anoun

&6 ator BY value ipgteater tHangbevatpliitlivars sreferhlaly| gidmtérdlant about 30
oi | s have superior oxidation stability. One way

to measure the oxidation stability of lubricant base

oils is the Oxidator BN test, as described by U S.

Patent No. 3,852,207. The Oxi dator BN test neasures

t sistance to oxidation by neans of a Dornte-type

oxyge F DL .: " OxLdation of
v o ot ite BAPEY b ieeqtfikloolh R beibEbpF Y Moy be
Wende@ &/ithraldeionsl, badOaif seNotedeftdry thet greure &ﬁﬁisﬁh@ Bf <|:<ﬁfvemiona1
e a sphere of pure ox n at 340 F. The results .
3o LRBRIS v e G tlCish ol sonyengone Grpun i base oils,
fontirl ' i i
Clongsed by o U BRI A0) T IO
idirstens @alyohesti¢rs, phiobphiate dsters, ebitybded Aomatied, ahd/stixtiises ghereof,

m Xt ur f.soluble netal - n henates .in rosen .

0 ol e Rty A Tioe e RRERIE PRodafed R 15 Hlkylation of
afcaMtiRa s&thtaloalkkbnes, GRBESB, draléMRsn &e éir&%nsee&%{ Bewid of he
catal yst are as follows: Co pm; lron =

Brogicadasid qatalpt=As@veE W) pﬁ@plgda;g ghéééicﬂu%@mﬂiﬁ gived in
EWh%tigﬁﬁéi&B{E an:irli-ﬁgl?-ﬁgxifl)ﬂa%cg %%&%%af F?lul%g, edited by Ronald L.
Shubkin, 1993, pp 125-144, incorporated herein. Useful examples of alkylated
aromatics are alkylated naphthalene and alkylated benzene. Alkylated aromatics
have good low temperature properties, and may provide improved additive solubility
and performance in blends with other base oils..

Since the lubricant 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 conventional lubricant base oils.
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mllinoles of zinc
bi spol ypr opyl enephenyl di t hi ophosphate per 100 grans of

woi2bostoa74se t est ed. Oxi dat or BN nmeasures the reppous200af30134

a lubricant base oil in a simulated application. High
val ues, or long tinmes to absorb one liter of oxygen,

d idatio tabili Eor neral use, . it
10 o2, OB BHARhL O AR b SRbp RNl Mo
dblended vattoore: of nierd bditibld] MR ahitikt 684 thdakidial as8hils be
the%gr esent invention, the Oxidator BN value is

L anpmeusb et dessiben 85 wh Ve pEihabtgl rgsutatibbast lodleomposition.
about 30 hours. Blends The |ubricant base oils of the
present invention may be used al one or may be bl ended

vifinishedibibricontal base oils sel ect ed fromthe group
COI’]SI ng of conyentional G oup base oils
conve b&?% &t béf%?}g* ar thyqaest gppgrtané SPRRPRIG ﬁ%ﬁm@@dp}bncants

| g‘eheﬂé.ﬁ? o Fhﬁng g&@fé? fﬂaﬁe/@"/P@f th@ kiﬁfég}ed\ﬁﬁ)ﬁn]p?.rﬁt% ]E ﬂs&fd

pol yal ef s I ntern
di OH}WIIS@/@ Ilubmmﬁrbgse cpllh asphidesst end atditivenl Kyishddeldbricants

h f. Al kylated t
@;@g R in PO AR SpDmesiss e R m i
@ﬁoplicfamﬂfﬁi | Eigished fubHedr@edkaiigset 18 $RAGLSor? rfoﬂlhglfr llrﬁénd'grﬁ]

the presence_ of a Lewis or Bronstead acid catal yst
@PBIH‘W]@W%fiefiﬂq@)h}’dh@s@P%ﬁmﬁ?dlgptéemmgrqrgamaélons gi ven in

Synt h Rer f or mance ncti onal

o i e edorttBht GA0R: e bR B O BB Ry  Sos8iapie
mmm dutatcants A aumsultlmﬁami eR¥NGSs 81 18 HdthpérBtire
aro apht hal ene and al kyl at ed

| kyl at
ﬁ"ﬂl Tiiicy S%?’i‘ﬂ%fith% BreseRf angsben reswuitehip&orat ur e
S AR R GO e i
@}pq @iceﬁrﬂi Oﬁldﬂh@l $tatolityoftihe Inbsiearibhse @ifs dffties reesefivention

KB Ry BN B e 15 Bfor ey hldhabmhsratirsraghtcations
bl e ndi AT tleO Glsich Riay BB %lcﬁ@bd‘%tﬁq}%’ﬁxﬂhbé}ﬁ Bhsd (chgf tﬁ@ﬁ{esent

base oils. 271t is preferred that when the
BrEation. |ig pm‘fldeweﬁlps@éénbnqant/@mmsmoaneclbdemdsmlwhzchme

| ubr t. .b oils,. . the
A o2 b BBl o BENE M otp o Rt el pdigivs
iﬂt&l{deﬁ)ﬁ)r\hkarﬁ@lef anttiP®edr atlaitiveE B dgands, RAGBel, | dispersants,
ﬁ??éltl on. Finished Lubricants Lubricant base oils
5&‘ N

tSYBRYT ROWY GlepTspRANtS o Mp BRRINY ersf visqosity nﬁdlﬁers Friction
L
N R L T e

awelm hgentsa ainulsefses, ovettimpragents, lubsisity Dol thétyledeactivators,

1ﬂh§’ Qgee%ts! ?acf({n%?sna}gents 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 lubricant 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 example, U.S. Patent No. 5,096,883 relates to a substantially non-
toxic base oil that consists essentially of branched-chain paraffins or branched-chain

paraffins substituted with an ester functionality, or mixtures thereof, the base-oil
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may be used in autonobiles, diesel engines, axles,
transm ssions, and industrial applications. Finished

woOuasiosaest s nust neet the specifications for tReTUS2004/030134

i ntended application as defined by the concerned
governi ng organi zati on. The | ubricant base oils of the

ver ning of ga he I ase oil's of
o PR RN RO Rl il Do il SESHRBT s veP Wl and,

["'ubri cdants. resu 0

|Toovetperipebby betercpi ot 1 B @sd alidie 32 hbbs aRindRs Sadddute. ©f S,
&gﬁngﬁ@sgqg |rvent|on are suitable for formulating
Fi9MTS A1 B 1 ¢ Elates torsyathaliihydsecageong selected Soen the group
ajensik o gn b d %F% t oxidati
st abli.t‘la_ﬁ y of C%I %&ec}%ﬁxg%%antrs asee%io%%ﬁs&}l Ot & IB?rgs?g?rﬁnS
iCAVEHIRHY Cortk€s: chhiartengsle fmd wherefn the shigsindry Baveanierdger

' . rature ications. Additives, which
mX%@érg?eé%%%%m ﬁqtﬁg%phbr i cant base oil of the

pr esemypicaligthé @l ahfouRf ddRivas fd Mk FRRHd HBHLSRR be
conposi tion i ncl ude those which are intended to
[

siraately| lde mbeyr Spevaighypersent ¢fehé finishétEibticdnti Hamtever,

' LipMesaqLnelude, for exanple, anti-wear .
SHR) PR BRehL bAE B BF el Sy O Paft plEent Propertie
andluding thanpaur ppinthigoVirs, S-ixesfanbsidatWe tABRQVE otver
vi sco éft,ﬁ% nodifiers, friction nodifiers, denulsifiers,

PRfAdAY VamAY be reayired i waetithtwnskifisrtéonsrfosthe finished

ihkHpichs : . |.sifiens, wettin
ageﬁﬁf‘éj‘f&fﬁlﬁ RS GORRL e oM, b it Orne use
géhdditigesay st ating dloished fubzigentt 8 wdlBed@iricticdas the literature

fluid-loss additives, colorants, and the |ike. Oher
y%‘r”gg B‘Sﬂg‘? &’Qﬁﬁ?ﬁgéu €&tdescribed in U S. Patent
Nos. 5,096,883 and 5, 89,012, may be blended with the

| ubricant base oil provided that the finished
| ubri cant has the necessBKAMBLESpoi nt, kinematic

Vi Scosj L ash..poi nt, and. toxi Ci opertijes.  These
ot her iih%/ gTrngéééor ‘8%’3"% ﬁgpﬁoeé(p@? by tf‘é f(ﬁ%ﬂﬁ%mua?we
eeamfiples that #a¢ idtdrided td berhalslimBmgnay of exanple, U.S.
Patent _No. 5,096,883 relates to a substantially non

t oxi cAYsuBulgted disiMlationbeiling ange distibiusibhyinghis disclosure are
R 3 L Q.| ' -chain paraffins
R MR bR PpaccTS 0552 51 51 s il ptatess
sthted otferwishieAbaswl loidin 28gafvalebinal iR MEthBe tOVErSB52-98
a?out and afayglut 40 C@&gﬁﬁl atons_per nol ecul e and, nore
P 1 4n gralyfietlmeethe ENeF swbeaatiadly thasamesreauliss the
afdaroheagdhe. U. S. Patent No. 5,189,012 relates to

synt heti ¢ hydrocarbons selected fromthe group
consi sting of branched chain oligoners synthesized

fromone or nore olefins contaiping a Cto chain

| ength and wherein the ol%&@@r—g have an average

ol ecEkantipl 9 ipedtiuced a fubiBhnk 29sd A1 hA8Ofrom n-Cys feed (purchased

from Aldrich) using a Pt/SSZ-32 catalyst (0.3 wt% Pt) bound with 35 wi% Catapal
alumina. The run was at 1000 psig, 0.8 LHSV, and 7 MSCF/bbl once-through H,.

Reactor temperature was 575°F. The effluent from the reactor was subsequently

f2]

passed over a Pt-Pd/Si0,-Al,03 hydrofinishing catalyst at 450°F and, other than
temperature, 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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Typically, the total anmount of additives in the
finished lubricant will be approximtely 1 to about 30

woebgh79eer cent of the finished | ubricant. Howe@ems2004/030134

since the lubricant base oils of the present invention
have excel | ent properties including | ow pour point,

hi gh VFs, and excellent oxidative stability, a |lowe 1
hf%tﬂms fictign diom thesumids Hwtobras suat %3°Eé@igﬂiei§8 W%

S tyi S t

gcgcfdélg% (;6?/ lr\g@/ﬁ 0{12{ &mﬁ%%‘{?g}se%gg {olﬁgﬁgg%g{he i{}ﬁfblécﬁnenzed oil
pbmimmmﬁimanzaﬁoedﬂwaﬂiﬂaim ftes in for mil ating

finished lubricants is well docunmented in the

literature and well known to those of skill in the
art. EXAMPLES The inventiontytt be further explained
by the following illustrative éxanples that are

i ntended to be rdydrbiseintrizeg. OihBettomb Erangrithssti | | ati on

boiIing range distributions in this disclosure are
nmeasu Hoi Ny ctandard anal v I%JI nmt hoad D

6352- Q]?{OWLPOEm Qr‘illl val ent_unl pccqua_(_ed_o_[_ﬁir_wjﬁg_e__A
used hBMR Analygisequi val ent_anal ytical method to D
6352- P8 ref €RPBranrhany anal ytical et hod, WHE&h gives
subst anti al C$ Bringhsane results as|the stan@ard netho
Exanple 1 Egamphchl produced a lubricant lpgse oil ma
from N-C 8" 6e@ LRl Chased Trom Aldrich) §¥gng a

Pt / SSE=32 T al IUJW[‘VOI-’[) bound WIIQ)@') W%

Cat api‘i——ﬂ‘i—d‘gﬁ—ﬁﬁ%—#ﬂﬁ—m: at—1po0—psio,; A 8 LHSY,
and 7 MSCRLBYE once-threugh—H——Reacter tér‘gpger tur-e
was 55 The. effl um]ﬁmhl%mfggﬂ{_ea;_mc

subseqddat Byanshes/eMolegale a Pt - PdzSi CVAL O Hyff of ni shi hg
cat al yaikydBrasbes HdCarboser t han |t enper atbkde, t he
sanme ¢padeitiBiaschivey & TosePosiidori N t he i sonerldaati on
r eact percdBrithdMikk ATTWROPEThieodyict was 25,8 wt % The
convef §b§ﬁo&f the wax to 600 F- boiling range materi al

was 2 befow 700 F 3376 W Y
The 2 t\ﬁ;:ﬁﬂlin %{g%@?ﬁ%%{‘t he run (75. 2%%% was cut
at 74 :
whol e feed). The properties of the hydroi someri zed oi |

bottons are sumrari zed below in Table I: .
HBiessi bogams iweseithen solgentidsiaxes #p ks 16 & give i§f1 Z%i /mﬁolvqné

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

Uy

L)

properties of the oil are summarized below in Table VL

Example 2

An n-Cs¢ feed (purchased from Aldrich) was isomerized over a Pt/SSZ-32
catalyst which contained 0.3% Pt and 35% Catapal alumina binder. Run conditions
were 580°F, 1.0 LHSV, 1000 psig reactor pressure, and a once-through hydrogen
rate of 7 MSCEF/bbl. The reactor effluent 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 a temperature of 450°F and LHSV of 1.0.

Conversion and yields were as summarized below in Table 1I:
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NMR Anal ysis C2 Branch 0.26 3 Branch 0.2 C4 Branch
0.26 C5+ Branch 0.97 Internal Ethyl 0.09 Sum 1.78 NWMR

wanensoaraey Properties A kyl Branches / Ml ecul eCT/URB004/030134

Al kyl Branches / 100 Carbons 6. 14 Percent Branching at
Two Position 14.6 Percent Branching at Two Plus Three
25.8 Positions Percent Bra CE| ng at the Five or 54.5
G eater Positions These bo were then sol vent
dewaxed at -15 C to give 84. 2 w % solvent dewaxed oil
(56.5 w % on tlhe wéisneersioadps0 FAdVI%. 7 wi% wax32.2
Eval uati ons of| t he Gonegewohi<€60 &F, Witeé oi | |are 344
summari zed beljow i n Tabl e VI. Yaddgpves2 An feed
(purchased from ATdrich) wagd sonerized Gver ag4s
Pt/ SSz- 32 cat gl ySt whith @g@@l ned 0.-3% ft allu f&"f"
Cat apal al um pabinder (a:\g’,llﬁq rcht-ons—wete uu$:2£
LHSV, 1000 psifg—+eactor e—aRd—a—ence-t "”h
hydr ogen rat e (of 7 I\/R(‘E/lﬁ 'I T] reactor leffl llZ’fllQ
passed directlly ta a qe@éﬁﬁ”eﬂrtnr alsq at 1883
psi g, which cantained a BOPPRron silica-al uni 8.09
hydr of i ni shing catalyst. Conditions in that reactor
were a tenperature of 450 F and LHSV of .0. Conversion
and yi EledsotioRisEradtio’ HoRRhE ARCYREESWAN Tiﬁélpl‘df)eftles of the
30Tabl e Il Conversion <650 F, W% 32. 2 Conversion <700
1ydyqisgmerized vildotiems weogimmarzed balgw in Table IIII:

D

Table III

Hydroisomerized Stripper Bottoms Properties

Sim. Dist., LV%, °F
IBP/5 677/747
10/30 801/904
50 914
70/90 920/925
95/FBP 927/929
Pour Point, °C +20

The stripper bottoms were solvent dewaxed using methylethyl ketone
(MEK)/toluene at -15 °C. The wax content was 31.5 wt%, and oil yield was 68.2
wt%. The solvent dewaxed 650 °F+ oil yield, based on feed to the process, was 45.4

wit%. Evaluations of the properties of the oil are summarized below in Table V1.

Example 3

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

in that reactor were a temperature of 450°F and LHSV of 1.0. Properties of the
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35

40

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 bottons fraction fromthe run

woasosiisuleat ed. The properties of the hydroi soneCTase004/030134

oil bottonms are sunmarized below in Table IH : Table P
Hydr oi sonmeri zed Stripper Bottons Properties Sim Dist,

V% %%5 67%/ 747 10/ 30 801/ 904 0 914 70/90

et ey apgissupgrized beloyon Fighleddy  Grawprsion
baidyaers, We 115 i VOXE | &

(I\/E}g)a/tol uene at eeﬁ{():p&'ﬁ} he V\giH%dgﬁtﬂ%%t%ﬁ%ls .%?gﬁ&ﬁpﬁe
ofwnpareged belesy ® TableW % The sol vent dewaxed 650 F+ oi |
yi el d, based on feed to the process, was 45.4 wt %

Eval uati ons of the properties of the oil are

summari zed below in Table VI. Exanple 3 A hydrotreated
Fi scher-Tropsch wax was isgpmeireed over a Pt/ SSZ-32

g?hﬁl %Ztlﬁf’ ndggﬁb Run COﬁ]%I td%¥@&@%(%f-g9.ﬁé&’

300 psig r ssure, and nce-through hydr ogen
rate of 6 ﬁ%ﬁbﬁleThe reactor‘fb fluent passed

directly t oL PRY 1 eact or, o at 300 psig, which
cont ai ned al BEYBHUBEPY | i ca- al ¥mi na hydrofi ni shi ng
catalyst. Conditions in that reactor were a

t enper at ur eSigF Digo VE%asE LHSV of 1.0. Properties of

t he 31hydrotﬂ385t ed Fi scher-Trogd2H9%ax are sunmari zed
bel ow i n Tablo80 V. Conversi on a3d/ABel ds, as well as
the propertis®s of the hydroi someui zed stri pper bottons
are summari z@ghgoel ow i n Tabl e \¢27/abple IV

95/FBP 941/1047

Table V
Isomerization of FT Wax over Pt/SSZ-32 at
560 °F, 1 LHSV, 300 psig, and 6 MSCF/bbl H2

Conversion <650 °F, W% 15.9
Conversion <700 °F, Wt% 14.1
Yields, Wt%
Ci-C2 0.11
C3-C4 1.44
C5-180 °F 1.89
180-290 °F 2.13
290-650 °F 21.62
650 °F+ 73.19
Stripper Bottoms:
Yield, Wt% of Feed 75.9
Sim. Dist., LV%, °F
IBP/5 588/662
30/50 779/838
95/99 1070/1142
Pour Point, °C +25
NMR Analysis:
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15

20

ections of Hydrotreate Fischer-Tropsc] Gavity, API
40.3 Nitrogen, ppm 1.6 Total sulfur, ppm2 Sim D st,

woegs/067968BP/ 5 512/ 591 10/ 30 637/ 708 50 764 70/ 90T/US2004/030134

827/ 911 95/ FBP 941/ 1047 Table V |Isonerization of FT
Wax over Pt/SSz-32 at 560 F, 1 LHSV, 300 psig, and 6
VMBCF/ bbl H2 Conv&:#;i on, <650 F, W% 15.9 Conversi on
<700 F, W % 14. 1“%P578, W% C1-C2 0.11 3284 1.44
C5-180 F 1.89 1883 Bgtnck 2. 13 290-650 F 21083 650 F+
73.19 Stripper BotBssh Yield, W% of Fee®2§5.9 Sim
Dist., LV% F |BPF5Bs88h662 30/ 50 779/ 8381.96/ 99

1070/ 1142 Pour Paiarhgl Bhy25 NMR Anal ysi s:0.32C2 Branch

0.28 Sum 1.88
NMR Branching Properties:
Alkyl Branches/Molecule 1.88
Alkyl Branches/100 Carbons 6.21
Percent Branching at Two Position 14.9
Percent Branching at Two Plus Three Positions 27.1
Percent Branching at Five or Greater Positions 53.2

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 V1.

Table VI
Properties of Hydroisomerized Wax after Solvent Dewaxing
Example 1 Example 2 Example 3
NMR Analysis

C2 Branch 0.24 0.27 0.27
C3 Branch 0.14 0.22 0.18

C4 Branch 0.18 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 Index 19.7 18.8 19

(BD
Branching 28.5 29.6 28.1
Proximity (BP)
Alkyl Branches per 1.68 2.47 1.76
Molecule
BI-0.5BP 5.45 4.00 4.95
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 10.4 14.5
Branching at the 2
Position
Percent of 21.7 18.8 24.2
Branching at the
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C3 Branch 0.23 &4 Branch 0.26 C5+ Branch 1.00 Internal

Ethyl 0.11 Sum 1.88 NWR Branching Properties: Al Kyl
weenersodesi Mol ecul e 1. 88 Al kyl Branches/ 100 Car bomaSga02/430134

Percent Branching at Two Position 14.9 Percent

Br anch| ng at Two Pl us Three Positions 27. Percent

Branching—at—Fiye ositions—5 -2 The
st ri pper Ubot tonk méﬁ’éal@%ﬂem devvg%%lﬁplt‘fs% ng Example 3
s - 15 C_The wax!content was 33,9 wt %
a.nd&'bﬁ’ﬂﬁl@}éd_m 65.7 Wt % The solvent dewaxed 650
°F+ Bpiceytiadl d, based @h0feed {o the6pBocess,| was 49.D
wiBrsndbireg atdbhé Hns of the properties of the oill are
somfimenicz Bdsibehsow in Table VI.|' Table VI Properties of
Hy dri@josidyRide% €d V\ax ajger Solyent _Dagexing ‘Bxanpl €7
EXA00LIEy 4 fo%a0P| © 3 WVRZATal VTS —C2s pranciv 024 9327¢ .
ey R P o e ar A 0 0 0131690
Su@WF?Qm&OE’\ 86 _Br ;Lé;hl ng—lndex 1d¥7 18 19 (RTI\S
rﬁlpqdil?mnt?ng 9 6 2841 Proximity (8P) Alkyl Branches
peAveragg Carbop 1] 76 MoleRul e 37.1 27.4
Number
Sim. Dist., LV%, °F
IBP/5 683/748 608/652
10/30 792/902 670/718
50 912 775
70/90 919/923 890/953
95/FBP 924/926 1004/1116
FIMS Analysis
% Paraffins 100 98 96
% Mononaphthenes 0 1.7 4
% Dinaphthenes 0 0 0
% Trinaphthenes 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

Various modifications and alterations of this invention will become apparent
to those skilled in the art without departing from the scope and spirit of this
invention. Other objects and advantages will become apparent to those skilled in the

art from a review of the preceding description.
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Bl -0.5BP 5.45 4.00 4.95 Free Carbon Index 7.90 11.00
7.70 (FCl) Al kyl Branches per 6.04 6.66 6.42 100
wQ@anBzmamePer cent of 13.7 10.4 14.5 Branchi ng aPCrhs2@4/030134
Position Percent of 21.7 18.8 24.2 Branching at the
33Exanple 1 Exanple 2 Exanple 3 2+3 Positions Percent
of 64.0 67.3 59.1 Branching at the 5 or Geater
Positions Viscosity Index 165 182 175 Viscosity at 100
3.447 5.488 3.776 Viscosity at 40 C 12.43 23.62 13. 90
POHAPH OLATMERES:-9 -18 CAoud Point, C-4 -3 -5
Average Carbon 27.8 37.1 27.4 Nunber 00000000 Sim
Dist, LV% EBP/5 683/748 608/ 652 10/30 792/902 670/ 718

50 912, 775 0/ BP, 924/ 926

1004/ 116 AR Aty aeg o opPa g pR G gcatSch components
Ninrvdrielpthicesteas oflbrdnching is less than 8 alkyl branches per 100 carbons and
less than 20 wt% of the alkyl branches are at the 2 position; the lubricant base oil

having a pour point of less than -8 °C; a kinematic viscosity at 100 °C of about 3.2
cSt or greater; and a Viscosity Index greater than a Target Viscosity Index as
calculated by the following equation:

Target Viscosity Index =22 x In(Kinematic Viscosity at 100 °C) + 132.

-2, The lubricant base oil of claim 1, wherein the lubricant base oil
comprises paraffinic hydrocarbon components in which the extent of branching is

less than 7 alkyl branches per 100 carbons.

3. The lubricant base oil of claim 1, wherein the lubricant base oil
comprises paraffinic hydrocarbon components in which the extent of branching is

less than 6.5 alkyl branches per 100 carbons.

4. The lubricant base oil of claim 1, wherein the lubricant base oil
comprises paraffinic hydrocarbon components in which less than 25 wt% of the

alkyl branches are at the two plus three positions.

5. The lubricant base oil of claim 1, wherein the lubricant base oil
comprises paraffinic hydrocarbon components in which greater than 50 wt% of the

alkyl branches are at the five or greater positions.

6. The lubricant base oil of claim 1, wherein the Viscosity Index is

greater than the Target Viscosity Index plus five.

7. The lubricant base oil of claim 1, wherein the lubricant base oil
comprises paraffinic hydrocarbon components in which less than 15 wt% of the

alkyl branches are at the two position.
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% Di napht henes 0 0 % Tri napht henes 0 O
%et ranapht henes 0 0 % Pent anapht henes 0 0 %
wolen@naptst henes 0 0 Total 99.7 100 Oxi dat or BNPCHwS2®4/030134
31.87 Various nodifications and alterations of this
invention will become apparent to those skilled in the
art without departing fromthe scope and spirit of
this invention. O her objects and advantages w |
beconme apparent to those skilled in the art froma
revi ew of the preceding description. 34WHAT CLAI MED

A lubricant base oil conprising paraffmc
hydr oc8ar bonthednprasahbase iof ofiglash 1t Wé\e@%”t kg dubgfcant base oil

car glﬁg andﬁfllegé’ﬁ{cfw Egzo%{p@%%t?% Eeslpﬁ{)r angﬁ&ogpg

alkytl bean2hgxome tii tha twé bl%lslthrbﬁspmmdnsbase 0|I havi ng a
pour point of less than -8 C, a kinematic viscosity at
100 C of about 3.2 cSt or greater; and a Viscosity

| ndex ggr eatgye lh&%nﬁbégé LA MR A0RihENid MEEbrRant base oil

cal cul ated by the follow ng equafion: Target Viscosity _
IQQE?&DXISGS perafinioiiydiaverbenicomppsadsint whigh ge@®r Q)an-6018% of said
of ¢claim, wherein the

oor caﬁ#esoagggp%? ?V%%%rre'f‘t?égosbté?ngf finic hydrocar bon

conponents in which the extent of branching is |ess
than 7 aIkyI branches per 100 carbons. . The | ubricant
base di% ofThs luprisant bgse eliof clabia 1) fither eeraprivarga Hital

pon conponents in which
t%%gml&%e:%btnp%#8E£eg§n%ﬁgﬁlggu?§%e/gs than 6.5 al kyl
branches per 100 carbons. 4. The lubricant base 0|I of

I the 1 ub t. base oi.l
kB St b et
ZRrivt Y6k atﬁgc}%h (%psggg}qﬁﬁ@gggg& s@t the two plus three

positions. I"cant se oil of claiml1,
wherein the lubricant base oil conprises paraffinic

Py o) DO EORBEIL e U oSSR 0L B DA% 24
Re#iptis@suraffinic hydrocarbon components in which the extent of branching, as
measured by the percentage of methyl hydrocarbons (BI), and the proximity of
branching, as measured by the percentage of recurring methylene carbons which are
four or more carbons removed from an end group or branch (CH,>4), are such that
BI-0.5(CH>4) < 12.

13. The lubricant base oil of claim 1, wherein the lubricant base oil
comprises paraffinic hydrocarbon components in which the extent of branching, as
measured by the percentage of methyl hydrocarbons (BI), and the proximity of
branching, as measured by the percentage of recurring methylene carbons which are
four or more carbons removed from an end group or branch (CH,>4), are such that
BI-0.5(CHz>4) < 10.

14, The lubricant base oil of claim 1, wherein the lubricant base oil has a

Free Carbon Index of greater than about 3.
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6. The lubricant base oil of claim1, wherein the

Viscosity Index is greater than the Target Viscosity
wonasw3plews five. 7. The |ubricant base oil of PCraiSm004/030134

wherein the lubricant base oil conprises paraffinic

hydr ocar bon conponents in which |less than wt% of the

al kyl branches are at the two position. 358. The

| ubricant base oil of claiml, wherein the |ubricant

base oil conprises paraffm c hydrocarbon conponents in

whi ch L&ss ThalubACantvbiseafil dffvtaiml Ky Wwhbfedngleshrivagt se oil

the two three pgsitions. 9. The |ubricant base

of PRygseg F‘éPﬁFfOHWHE‘?féPSﬁ thajeahotby PE#Nt base oi |

conprises paraffm c hydrocarbon conponents in which

greater than 60 wt % of said al kyl branches are at the

five ot6.gr edbelubpomit basendl of.clalimel, mhardie thetlulramat dsk odfhas

o 05 BB gRa Sy gh o hene content

cIa|n1 wherein the lubricant base oil is derived from
a Fi scher Tropsch synthesis process. 12. The | ubricant
base ol7- of Thedibricant bapeeidphclaine!) ﬂlbhermmpﬂsm@ncadﬂltlonal

(PR Y REReRB TRl Bk oR ST GRIBRRGA Gre L Py

ofonvehititlal GysiipdT bade @IS, doBentioaficGiols THHA ¢llst ¥oerized
branchlng, as measur ed by the percenta?e of recurring

nRetrleusn &ag rodihehaglefian pabeinfesual odgfingofiesterarnndynd esters,

{ FERUEfe MG ARIALE o950l Sha BRI Lot ol | o

claim, V\,her ein the lubricant base oil conprises

par af f ﬁ' arbo conponents in ich the extent
of br ahthi né cABh besec yERTgRaFat Epic Ay drasprbB cagpponents

hygiea] %[é?elﬁ Bl extPdr Eﬂﬂﬁc}ﬁl;ié)?é'lggsttﬂanq 5 Qﬁ%&{ag&&s pee

measured by the percentage of recurring me

cawleonls. whi ch are four or nore carbons rem)ved from an
end group or branch (CH2>4), are such that Bl - 0.5(CH
>4) < 10. 14. The lubricant base oil of claiml,

\mer ei 19.t heThd/biicaRbade AT oRiprishaatafihie fyERcR®8n B8 Inents
qreater t han about 3. 36. The lTubricant base oil of

falaim 1rheren thergxéent obbrapehing sdess thn 2.@ aligy} brenches per
sl%fe%lepontent of |l ess than about 5 ppm

20.  The lubricant base oil comprising paraffinic hydrocarbon components

of claim 1, wherein the lubricant base oil has a pour point of less than -9 °C.

21.  The lubricant base oil comprising paraffinic hydrocarbon components

of claim 1, wherein the lubricant base o0il has a pour point of <-15 °C.

22. A lubricant base oil comprising
a pour point of less than -8°C;
a kinematic viscosity at 100°C of greater than 3.2 ¢St; and
a Viscosity Index greater than a Target Viscosity Index as calculated
by the following equation:

Target Viscosity Index = 22 x In(Kinematic Viscosity at 100 °C) + 132.
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16. The lubricant base oil of claim1l, wherein the

| ubricant base oil has an Oxi dator BN val ue of greater
woOhens/3®ehours. 17. The |ubricant base oil of eCaiusead/030134

further conprising an additional base oil selected

fromthe group consisting of conventional Goup | base

oils, conventional Goup Il base oils, conventiona

Group P base oils, isomerized petrol eum wax,

pol yal phaol efins, poly internal olefins, diesters,

pol yol esters, phosphate esters, alkylated aromatics,

and m xtures thereof. 18. The |ubricant base oi

conpr i &l-ng Bie labricant basgyilrdsiaime?, whasontba ubrishntdiasé eil has
%%dﬁ%%ﬂtgfﬁggm%t@%_ of branching is less than 2.5
al kyl “branc

es peéer nol ecule. 19. The | ubricant base
oi |l conprising paraffinic hydrocarbon conponents of

claim reip.the extent of branching is _|ess than
2.0 al i‘ﬁu V\,g]re E’é%anbg?ser%]{ o clpim 22pwherpethe Gibricanthase oil has

basGr Pbint SPILRYE thsh Y1 pacaf fini ¢ hydrocarbon conponents
of " cl gi r% 1, wherein the lubricant base oil has a pour

point of less than -9 . . The lubricant base oil
conprising ratfinic hydrocarbon conponents of claim
1, wh ein‘gﬁgﬁ%ﬁ%E%EﬁﬂﬁcB%@Eﬂ8E1 has a pour point of
< -15 C 2%he Aubkridiiibadd\$il BRS8inP1; an@onPri sing a pour
point of less than -8°C, a kinematic viscosity at 100
of greater aedin®relubgeantadditives/i scosity | ndex greater

than a Target Viscosity Index as cal cul ated by the
follow ng equation: Target Viscosity Index = 22 x

| n(Ki resrat i TheMirgstedilibticaht dfQfaif) 25t fukBr coigrdsind €additional
l.ubri cant base oil of claim 22, wherein the |ubricant
s obselededframdhe grogpicpsigme) of senyentipnal Giroup bhase pile,

I ' ' i 0, ' l.ubri t
SRR G558 16l S S OGS B B MBL6A)
fpetrobadwhy lpblygh]hholeﬁlm pbb in@arr;)aﬂ bhﬁhuhﬁﬁg@@tpow estéxs)
of claim1; a one or nore |ubricant additives. 26.
'ﬂ%’é’%ﬁ#ﬁ %S%Fé% a ﬂﬂi?f%m{nae?sa EP%W%S G%her conpri sing
an additi onal

27. A finished lubricant comprising

the lubricant base oil of claim 22; and

one or more lubricant additives.

28.  The finished lubricant of claim 27, further comprising an additional
base oil selected from the group consisting of conventional Group I base oils,
conventional Group II base oils, conventional Group III base oils, isomerized
petroleum wax, polyalphaolefins, poly internal olefins, diesters, polyol esters,

phosphate esters, alkylated aromatics, and mixtures thereof.
29.  Anintermediate oil isomerate comprising Fischer-Tropsch derived

paraffinic hydrocarbon components in which the extent of branching is less than 7

alkyl branches per 100 carbons.
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base oil selected fromthe group consisting of

conventional Goup | base oils, conventional Goup Il
wbasms/e7d6s, conventional Goup Il base oils, PCT/US2004/030134

i somerized petrol eum wax, polyal phaol efins, poly

internal olefins, diesters, polyol esters, phosphate

esters, alkylated aromatics, and m xtures thereof. 27.

A finished lubricant conprising the |ubricant base oi

of claim22; and one or nore |ubricant additives. 28.

The fi g0 shethd wbhineaiate Af isbdlalB &Tolaild 9, Wlor&@ MR ihR M iate

an_addi ti onal base oil selected fromthé group

cOh HoBIer ARy CORPIESSH Paating by drepasben ¢orhpagenisith shich the extent of

C ' Q l Qils ven tlonal G oup

PR R B el DS et o

pol yal phaol ef i ns, poly i nt ernal oleflns di esters,

pol yol esters, phosphate esters, alkylated aronatics,

and m xtures thereof. 29. An internediate oi

i sonerate conprising Fischer-Tropsch derived

paraf finic hydrocarbon conponents in which the extent

of branching is less than 7 al kyl branches per 100

carbons. 3830. The internediate oil isonerate of claim

29, wherein the internediate oil isonerate conprises

paraf f m ¢ hydrocarbon conponents in which the extent

of branching is less than 6.5 al kyl branches per 100

car bons. 39
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