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Processes for Producing Lubricant Base G ls with
Opti m zed Branching FIELD OF THE | NVENTI ON Thi s

WO poosfsioen rel ates to processes of produci ng | BOF/USZN4/030133

base oils conprising paraffinic conponents that have
optim zed branching. The lubricant base oils
COMProgdsReh BAPRSdd HLL AR BALSONS WithAPptisizee Branching
branchi ng have | ow ahobunts of branching with the
branchi ng concentrated toward the center of the
| ubri cant base oil neant base oils,
conpri si ng paraffigmmmn mzed
br anchiniginy&aien rbiaws RO procges dipranidin)tibreant yaskiogh
viscosity indexes. The invention,f uréper r.el atrﬁsltbo. ;
wopEsiss parfiine semprrRRLTOAEY e PRIIZeH Praghipg. The lubrican
25 (%i#sséoﬂg)rfsrh%d;a%nﬁ% BASHs Rith %gﬁlﬂ%ﬁ lhPdrdBing have low
parafiini ¢ -conponents wth optimzed branchi ng.
RAGHERAIMNRORinE MEH Ny BNTichNg ldbnfentatad faward thsrdeotenp§the

houl d be, d | , ffinic.i. t
Jikani el e Hhergieays Bah e s Rrahe PRGluDe,
&%g‘l}g%%rg?%y ' ﬂﬁﬂzédrbrﬁi%hiﬂgfc Hzivgrlew %Eﬁr M6 ahd extremely high

, and contribute to hi gh pour point in the
oiiscosificimdextisn Jlhy inveasign fathef felatgsdo peasgssesralpioducing
converte Q lubricant base.oi| . SQNES.| [Welg
GOREHG! RAPE TR Br e et oA AR
NRffoUbas witheptigiisaBaichald on dewaxing typically
produces a | ubricant base oil having relatively high
branching. While creating branching on waxy paraffinic

nol ecul es generﬁAb é D NVPBNFIoN t al so

v

| owers the vis . s of

br anc il qubBtyesidanscheildbe pamdageherhlfylnei panaffinicatiate,

process to reach target pour a cl oud poi.nts, .
Blﬁﬁlal paraffins, in

ASRSTRArHERy haverei gh BEeRIY ey OV P

'g%a?ﬁai@? Hi%rv{ra%c?.tih OHarR4 0 G5 Eshtdibifd &Ad hivh P@Ml_ﬁpdiﬁﬁﬁ Hhdin
I'mal’viscosity Indexes due to the relatively high

aeeondingly, beayparafipic foebs mepbe chvsgediol lubiieantbass oils by

produced by .a hydrai sonerjzatio r.oce

AR RE AR JEVERDETRE SNET BPRUBRE Pibdl DI S paolecules
dﬁg&ﬁoi&ﬁﬁﬁ&ﬁidﬂ%e%kﬁfgttyﬂ@ﬂly $1o826s 9 AfbrichntdAs SiBRaviagd

6, 059, 955. Low pour points are desirable in |ubricant
beedativelyl igh laranehing o Whilssreating hegnehing en Magy PémkJ ¢ mokgeples
base oil, will, f] . ' : u .
plser i llbisgngp R R L AR LBV BB, i
Wat6its BEbSACHIh@areirkduited giith anmlfhysirisordenzation pfagkssyto reach

GBSEst DB IR MBS SASOER By HESHIBE S T P RE T Bt
R R L ot
atoethk irddetiwely bighaweunt 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

W@ e09p@sAbar e cranki ng viscosity. Lubricant baseCDUE®04/030133

havi ng pour-cl oud point spreads bel ow about 30 C are
al so desirable. Hi gher pour-cloud point spreads

MRt 'VehdH 10688t Pic bIIEhAVWE Tove poVir poagas, they alk®atedikely toViave
pour points in order to nmeet c¢loud point

sqiberi gopd daw tﬁa‘@eratwre ipsopetii esh svchyrsdpyeddeusl privie lavBeld st

b ay i G Ss. Viscosity
Iﬂ’g%%%g%gf??pagdg nr‘%e ?’ C?%,ml *f%’%gsxt unber indicating
t he efElﬂﬁicaﬁIfbatdidim&fa&inlgrpblﬁfbﬂngpdiﬂt dpbeadi bebmbout 30°C are

viscosity of the oil. Liquids change viscosity E
taifpdasaakipe! lgﬁéémﬁrﬁéoqd@%mwg%iﬁgewwm%%@ﬁ@a g Jyricant

agg 611 td O&&’iﬂy ?Bm?g% rﬁé I ofd¥etd Rl\é@trclél%ﬁ%&%t{’s%%ﬁﬁéaﬁ&ls

ange Vi s t'enper at ure l'ubricants
ar e nek cbeﬁdﬂhkreiesav@rto hevealubreayt woasilahyviug dighsiigopsitysindexes.

Ve pdrrlor S o ergince S TRR e Tt bRk R

tt@mﬁ%@faﬁﬂr@ bl o ﬁﬁrﬁlhéﬂ&tupwscdﬁ@tof B oAl SEﬁMﬁiS%ﬁW\qscosuy
after warmup to provide full ldbrication.” VI ma

deitle tqmme@masbafvemmg lossovisepuaSaivnbeatzd pthe higtes the ﬁﬂn oil,

N L e N e

GiRaéd WHerbv@nRelBivdy dhslani edcoity Rirédquiedhy diddarvhgihs
generally | owers the pour point and | owers the

viesiperafurgs. | Hog exange,)in argaitppokifs, gaging of eysh How f&gehy popseh to
RS S AR Bl S L g
Rubjiedtion4 zflmamya;e(damaaredmsmmmﬁeﬂ ASSMERA2704DY. 1,

éiiia?%?m%s' Y i Viginche Heee e PopHng oSt in RATeY 252)
o%%olwulé&%*twﬁgn%nt%@@ sﬁl e@raf%g b‘i‘ﬁiéﬁﬂig%nt 1Rar

m deof the nol ecul e for butyl,
cgaraﬁme:)dwdrctmdmuh g@emﬂyalolwem@me poar mmt fmd Mmgs the viscosity

R PSR LT BB RE BB or

Opéabth iy ddubld, Eﬁﬁh&poﬂ@ﬁﬁ{ﬂrﬁg}eﬁ@%y affédi&dl. FABDP@ﬁect 42 data
Tropsch pr oducts contain little, if an of typical

PP oTeSATCRIFoa AR B dud i Sk 104 BgHas Petroleum
ity RRROE s 355 Bl RS SATRRUE CONGIG URKELG 01

waxy I'NS ar € gener a
sdigchingthis rhi@dhes wepcasovedtoahe imiddly of tHeeméblesudb dor antylplshdmyl

produc d to be subjected.to further processing or
foi@xﬁgraﬁxp}a@s,oalealmej flﬁl*ty | ubri cant base oil

St oc kswap@ﬂ d&@ﬁhﬁé}{s??&f e@ A% 4 Fié@ﬁér"lg@f)&‘ﬂ phEOESs B a good

converting In particular waxy feeds from
Fhatetteal feEdsipddwr swamh&hmbesbbmammt Hdvantrgdeounsiy, the

bﬁég‘} %ﬁ%ﬂ@%@“ﬂ%ﬁ ?}tggxi% o‘ftyplca pe?rolteum con%a?nmants,

such as aromatlc compounds, sulfur compounds, and nitrogen compounds.

However, the initial Fischer Tropsch waxy paraffins are generally straight chain
waxes. Accordiﬁgly, 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

t he pour point but not excessive branching such that
the VI is significantly decreased, prior art nethods

whawse/0smexl a conbi nation of hydroi soneri zat i onP@I/UR2004/030133

sol vent dewaxi ng usi ng anorphous or | arge pore zeolite
catal ysts (e.g. Beta zeolite) for the

hydrsRick® NBY wag b fhing318 Pin MNoRRHPE L& Sate bfodH andidg to lower
met hods using this technique, considerabl e branching

i $hespaulr point buttneticxcBypimy brahcking spthethatihs VI b significaely

6,,090, 989 di scl hyd ng. . ko .
! e P AR Gt S bR Ao R Bap yin

asoldbmclc0atifg hbias amo: i Marpépéeizablite RYAIBEAEROBeta zeolite)
conmponents_in which the extent of branching, as . .
néerhe Byrrpisomprazabion st &@@e@ﬁleﬁ%%wowmé@@ﬁ% ugipg fhis

a 63 171 j: nmeasured by the

per %ﬁg%ﬁ%?é}?@% B%?’Fﬁg%?@??ﬁ%ac arbons which are

f our oBymmyeofcanmplesU.ritatad Na. 6/008)988 dikclprsesiphpdrodewaxing

br anch >4) .. are.such that: Bl -0.5(CH >4) of ..
gp&&@@%&ﬁﬁbﬁwm&lfﬂ&s%%.E%?@v@&s o ascpfeks & disclosed

C fhepdth dbhtain paEfRic thg}é{rocfa.ﬂj’onacoﬂﬁioﬁ&% & waithahdbRent4F branchin g,
carbons, that nol ecule would have at |least 2.5

bramshwsedly thepbrsenthgs obmefhyl hpdreggns BY), end Bermgoxinstyef

o oSSR SimenaSaly e armet AR Bt PRYSend Brropg hich e
basg of bk cdrb&¥rambied iom A &isEbupexbrhe! @M, >Uhaire such that:

| ubri cant base stock has a presel ected oxidative

s (RFIFG-BEH FARof arpercthen 15486 (o) B+ Q8 H Chosé) e dThiscalculation
c [ . C

o e s 8 et Bl MR b RO ERRE Rl lcas
and wheshes pertmicleduls @rdar Sany 1 06 eacbéitsGhgreaie pleater than about 9
branched paraffins is at |east about 3. The Exanpl es

of’r?tnﬁ S 164 patent denonstrate lubricant base oils

W th 31#&Epatdht Mb. 66049643189 n@ﬂﬁﬂ%?éroﬁﬁﬁinggl 166528t base
WD 99/ 45085 di scloses an 1 ntegrated process for

pseplafiiona Bistheb Trepach woixl winasia the lubkicant bhseditogk lzas a preselected

[ . zat.i. foll d I t d I. .
 BOUEEIZAB5, R LR ot o SRR SSURIHAE e o
a bysed Resihs wheeBhieA2shched pirafis@ofRe @b & Ak Alkyl branches
poi nt over a select nol ecul ar sieve and the isonerized

oiahd wherehethe gk oarhen HedeaxEED ofitbe biapehednaratifing issd deast about 3.
. ‘ . ; ) v
" TS 320l LAY 1O Fat A EnBRE R AR X LAC ARG, 214,

' @39, mdd3.5¢ biahchies permiodécudd. e | ubri cant oil base stocks

wi th viscaosi t% ig,dexes in the 140's with the_ hi grgs,t i
bei ng 15899087 isdasesen ixfegetedpiocess fpiopgRY gy lubricant oil
o : b e . y

PSR SN TSR L AR Mool ShwbSaglicn.
c diret ;ro¢dsm g wiali 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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3Fi scher Tropsch wax feed with a hydroconversion
catal yst under hydroconversion conditions; separating

wo b@shysdconverted ef fl uent obtained into at PEHES20041€30133

lighter fraction and a heavy fraction; and dewaxi ng
the heavy fraction to yield the base oil. The feed to

t PRCIR T8&5E5h bnix Tedd With X hidrbt beekriion datkiystieler Aydps@iversion
wax having a congeal i ng point of at |east 50C and has

acanglitianagsepatiaag dracpievegiom ffluent obknsfidaip attieasboneljghter
e P R i bRty DAL Bl b .

c@Thafeed t@t}ﬁmeoc;ﬂaisﬁslrﬁﬁedlﬂ&ghea g a Fimoh@Hbropschaw at ystisg a

U S. Patent No. 6,096, 940 discloses a process f

pFEGRlitEPantnlallsgrtalbrul bt Bekingsmacuiie Bméqﬁsrfece

Obétweg—rgﬁle @00)?‘5 o oﬁﬁfgﬁfoﬁft 3ﬁd 8901 % WhBoiling PBft ifingkOBhge of
eed Wt y

Tropsch wax rogen over a bifunctional
nénmrdhbd SGE@ uphehydrocmayersionatatdlysss atealigpiasdd ee being amorphous
hégroisonerization and hydrocracki ng reacti ons at

7008 onver si on | evel s rangi ng from about 20 to about

50 per gedtpa it Mo06 086,940 AYEB sEPShdceRISESto8RcihH 8 biodegradable
vve}lgght of 700F+ feed converted to 700 F- naterials, to

phydfaereben Iobrigas brsecyil dehefpraeess sampTaes Jostnstingpf7RBF+ Fischer
centai;ned i.n.the crude fracti j
h {‘/cipﬁ(éh\r%re Eeﬁi V%lﬁ’ll}% %%en.ovgra bﬁﬂn&{o%ap%&*lggg Q“[rﬁgpn VIII metal

ra in"a n anou
abgalystfo provbb i) dribisemeliggion emdifAraradkimisreadticamat NEO°F+

C5- 1050F fraction, a residual fraction having an

i peRvieEsiongsyels Fraps frem ebo RRgorabes ARRieens sy qnge Heugh

- . ; . s

TR ey RO Sl At O RSB, e
b @4 @6 fiFadpiide fydionc dhb tsopdrafBnoidntdised mabe erudd frabtion are

the Ex lLes, the VI. of the recovered. | ulricant se

o ReloA TR Heine i bafehdsd el SORTIQY A T SOBUIGES Ty
dhsahbiRg$er BOPEREERS Fr@th tHROLT030 R dci8nyd R5RuSS fraction having
| ubricant oil base stocks having pour points of about

- e indtia rboﬂmgmommm&ng/fr@m@quwg@’fgé& aldut FpOUt is rgwveansd- The

hi gher it he stens.of | SOMEeL.h Z] e oyer -
S SieelolTs BT8Ry Spe b ERRED Flapbtulshft, Hp S gBfrea o
UR Gt gfle Wadrot 8B8 Bie ol id Becovtledf T iel Bxangfled, fies VI of the
isonerate boiling in the |ube boiling range, 2)

f Feseveresh briggntibage oif sduéhe 136)'s apd VW6 dewaxi ng t he

fracti [ gt 1] 10, .

pour 1 ARt 3 0iop)f dlsdbFesPpidend P RARIDIAR o vied of
bafbreant oflesestocksdaiving pofir pdimtdefimboat-2di IC @arldwehand a viscosity

filter te ture).o f or lLess, and 4) recovering

iRkt a0 et et Sopn et SeRamRHgng T FepEe

S ohRBL&idnQat stich thit b2t d3MEHP D5 & SoR@hLAREriea dastr¥mains

and include catal ysts such as fluorided alumna. There

hérsthalogidragtiem of e depmashiati heibinigow tholubaZbiling rekge, 2) fractionating

¢ @p%gé&clt,% s81fvent 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
lube 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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| ubri cant base oils and how the properties of
| ubricant base oils are influenced by itsconposition.

w@ywap3163 exanpl e a publication by Kraner, D. ®CT/E€52084/030133

"Influence of Goup & Ill Base G| Conposition on VI

and Oxidation Stability," prepared for presentation at

t QenpbRRBnA vtexBgplial peBlRbatide BY Kgmef) Doy et 80 Influence of
March 16, 1999 ‘teaches that field ionization mass
sEeepAb&eil Base QiMSpmpesidenen VAl ang Qoeiflafigsl Stabifity,” prepared for

q gl : . j : £
preieating 180 aICH SHaBR CionRuBid Bigkion paren 16,
a1 9B EAcESs thhi el @ inaisn heass dpédidindtyaFIVESY issdspedaliwealuable
way to further inprove oxidation stability was

to
i cdeteamening the distgiaional parHEnsedrarhiticagh i roap If prd I base

I rat | ' i

o Bl AR RElcs S gl b B BRRHDE el b Ather
Tingireve @fiddtion seabilee tvak o irmncasé Mic e penasidtheantion fomhd that the
process for converti xy paraffinic feeds.to hi )
chier Ty copgsmiration Oftﬂéfl'af%y\g%%?ﬁ?the‘&éﬂ{l?’&ﬁila Chigr Sl and it
b&S&atRinl sabhil,h good | ow tenperature properties and

high viscosity i ndexes. SUMVARY OF THE | NVENTI ON The )

pr esenTheareveemrinomneed| fat a3 effisicat pnd cemonyéal paddengyfog converting

| ubri cant. base,ail. .The,.process conprises .. .

BT Sar ads b SN BORR R T el W apriguiar ipgant base
s&ileRith ¥6od 18HvaERPElatir&pidPeficsiang hig wsedsay isdegys to

produce an internediate oil isonerate, wherein the
internmedi ate oil isonmerate conprises paraffinic

hydr ocar bon commﬁh%gﬁggﬁ;ﬁm%\l of

branching is les 100

car bonshe pissdnbimvpiitiwesiied toer prot«s e diakig olubricant base oil. The
i sonerate i.s sol vent dewaxed to .produce a

ubri cant .
bRESESSS CPIPHFs Dy HoroReHEa e’ e g A St dge Wi St selective
p o .
oL SR SOy MR o,
cwhéreimsheimderhedmite dihisoROrate ¢omoprisdsgardfkipic Hyduvetton ar e

t the 2 ti . the lubri t. [ '
SRmPgsh RS B dBe et ot el ieTRa e £ b Tangy pay 100
188b6nsOfin BRPbceds, ZhEinterPled BiEEH Romedte iPsoWene BskiRed to
I ndex greater than a Target Viscosity |Index as

cpiiodugeer kubirient bars ofilo| Theitthigcasy bate @ hproftyeeglecomprisgpparalfinic
| s . . _

B s ALTETRE 0 SRR Bl s
Phiafelfs pof 100edattiugs and Lss HearB0 wis of did alkylrparchengre at the 2

perform ng Fischer-Tropsch synthesis _on syng to,. .
PP ﬂaeqsbwa&?asm@amwwaoaﬁioeﬁ gesa t%gxg *C; 3 kinematic
DYRERESEDAT G [53%: She: ARKYaV REAIHARdLCEater than 2

streantis subjecte sonerization dewaxi Ag
uSanggt Wisstritydndaxl ag chlcvlatedilyetheddilew mgponeatian: ze

| ] to f it diiate qil |
wher eirariendisehtint et sce iR iEhRir A ostigt | LT #152
par af f jiretHdy d§Rea tHRGRERNP AReRISH talat¥diotdprobéss @F hRing a

of branching is less than 7 al kyl branches per 100
lubricant base o1l comprising performing Fischer-Tropsch synthesis on syngas to

provide a product stream and isolating a waxy hydrocarbon feed stream. The waxy
hydrocarbon feed stream is subjected to hydroisomerization dewaxing using a shape
selective intermediate pore size molecular sieve to form an intermediate oil

isomerate, wherein the intermediate oil isomerate comprises paraffinic hydrocarbon
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carbons. The internediate oil isonmerate i s solvent
dewaxed to produce a lubricant base oil. The | ubricant

W 2®e/08i963 pr oduced conpri ses paraffm c hydr ocap@bns2004/030133

conmponents in which the extent of branching is |ess

than 8 al kyl branches per 100 carbons and | ess than 20
WeSmBdnehitten alhkahl the eaBehTbrachigg istiéss tRarpDaikyl branclel @er 100
| ubri cant base ojl having a pour point of |ess._than
cearhong: nidivaricemediae gdisopocae 1erleerdenmyed toproducga lbleant
g r, A8
O TRy Rl OB bGP EE¥ bRk Tar el 10l
ecemaporents il amgc&ithéfeﬁemsuftbyanbhdglsz&sxhdmi Kikykbran¢les per 100

oFEbT a5 R izh af 6 kT PYEHo0RR T B e Boviton: Wi

MR AR HYSd Jlghﬁmﬁg Q?&H%ﬂt HPIé&QH&n -819C; ah@ndth AfcBEScoBity at 100
waxy feed is subjec to hydroi someri zati on dewaxi

n

uSC g akous RISt seprseter;ved iarMieroniyi ladex gonter Slana Target \%scosﬁy
cul ar oduce an,.intermedi ate oi

n@lﬁﬁéﬁafae““ﬁ éﬁgtﬂhe @ﬁgw st 8?%88%1 ate oil isonerate

Conpr iTeeget Masoabity Ridex BdroBaL bt Mpeas zsu 100 9 £h32.

the extent of branching is Iess than 7 al branches

per 1060 ¥eiepether asperd, the presepb ana@réloarplareééwema@@ss for
BRI B B A MLy B diil R

hyigdroisamefizativnrieaaeint sising a\shapdﬂ sdlbiverhtenhedibte pore size

branching, is I ess than 8 alk by anches r 10
CHIORSHLT Sigte fodredus AR uztenmd@% ol lﬁ%msﬂaﬁau FeAR %?ég‘feamsdlate

a1 iddentatl 9§r¥1fni1 galta?ﬁ*m g&bé%%nké%ﬁﬁ)oﬁéﬁts Rewhidg tRe extent of

pour polnt o t han - ki nematic viscosity at

18mchiog islessithaB7 2lkyBpranchegpent @9 carhonb. alhd inteowiedipte oil

| ndex reat an a Ta t Viscosity |Ind S

céFIOE’t?F o Bepolont d37eEt (B root BT RBibeva Pl s ThG fubrisept pse oil
Eﬂﬁﬁﬁc&l ok sleﬁﬁdfhfﬁ%lﬂ}}cﬁoc\&tﬁﬁp&rhyo@hts]aﬁ%}@h the:b&?ent of

e Iubrlcant base oil is blended with one or nor

| brsorkingds lastcthen & elkyt brapehsypee 160 parhpamang lesadhie 391 % of the
LQIk?l lglldflé}[ég I'Cad% Pl?ecj posﬁthqxb B{eqﬁgﬁtc%dt %\5%]6 QVlf]l% Ll?)%ﬁlsn%&ﬂt of less

ocess O I can ase
p d{ahOB "Cng kilﬁbﬁlaﬁl@msa'dsctp at hos3@ ot @bos 3021 cStyorgasatérpand a

provide a product stream and isolating a

hy/dicosiky drx seaigr Qxap@éﬁwgefwésw%ﬁﬂ scalifiod kg fhe following
SthEAdhi S subjected to hydroi sonerization dewaxing

using a shape sel ective internediate pore size

nol eculagetMisoosity tndep Fra2anin{I§immnatiti Giseositylat il 6@ ) Al éZ

T i nt di at. te i
R R e A
| @Rishé@RMbrieddt. has a pour point of less than -8 C a

ki nematic viscosity at 100 C of greater than 3.2 cSt;

and a VA 8 &stier gspepidihe nyessatiny eripirelatasdiofeirossss e giaking 2
I Ttﬂ)%a@tsoagﬂnf gérﬁﬁﬁﬁné)f{er%&%lr{go J'E s%ﬁéljjﬁm%g&la&n%ms on syngas to

provide a product stream and isolating a waxy hydrocarbon feed stream. The waxy

hydrocarbon feed stream is subjected to hyydroisomerization dewaxing using a shape
selective intermediate pore size molecular sieve to form an intermediate oil
isomerate. The intermediate oil isomerate is subjected to solvent dewaxing to

produce a lubricant base oil wherein the Tubricant oil has a pour point of less than -
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Target Viscosity Index = 22 x I n(Kinematic Viscosity
at 100 C) + 132. BRI EF DESCRI PTI ON OF THE DRAW NGS

WO-R@sRET953 | ustrates the plot of Viscosity at 1POI/0S2084/030133

Vi scosity Index providing the equation for cal cul ation
of the Target Viscosity Index: Target Viscosity |ndex

=822, akihdidioEEeRLitEat (08RO 6 E¥eatdr tAA03. Ok St hdd aWieddeit Index
I n(Kinematic Viscosity at 100 C) is _the nat ur al

| ggater thamacifarggt Néﬁ?aslbthld%%galwla@@ byghe fpllomgrrg\mergon
DESCRI m | EI@SR wﬁ?
i nvent ngﬁ re 134031%-(@5%‘}02?5%% pro Sgcggﬁ&% ?g a-lrL1t132'

base oils, conprising a mxture of paraffmc
hydrocarbon conpangnt s Wherein the xture of
par affm C hy e ...a.g’ 24200 d;.-.-sa !-.. . = D

br anc hFREURE'i BI8LWRY mef;ﬁ&do% ViR6s6 At qbodcc@mlsteaﬁﬁ/ 1R4L8

conprising a mxture of paraffm ¢ hydrocarbon
cpreyohegiths eqmti@n(fplt Gatduasion lfdthe Warpgt Wiscesityolndexount s

Covar T ERE Pisrrar (12t I FRaRR R0 b el P

szﬂel&[rﬁl%ﬁﬁﬁleinﬁﬁcﬁmsb@ﬂy@it 300 PEH M @S nbﬁ?nratl m@ge@mhubﬁmﬁaham
base ails conErl sing a m xture of paraffmc
c

hyércestr#dR0enponents with optim zed branchi ng and
comercial finished |lubricants conprising these
| ubri cant base oils. The present invention further

rel atEETMLEDdBESGRSP'DfON@E JELUSTRATIVE ENBIODIMENTS
| ubri caﬂts conpri si ng #he [ ubri cant base oils . .
conpri & ﬁgreae%l%ﬁtm igtatesde aﬁp?ﬁsaesmf BEhigingdhbricant base oils,

COUREREHL §MA Al A BAB g 88D i o
V\pm’affknmhyrhocparqu cs»nm@nentehavgsf eptieized bmnc]ahg,ulfror& v@axcyS’eeds

TRy ARt SpoF b OB AT S U L B by depsgppon

VESfipsichs Wlﬂij@@tﬁ’ﬁzecf ﬁﬁﬁcﬂ@ﬁ&@l@%&ﬁﬂﬁoﬁ hiendiah@8¥erall with

Vi scosity Index, as defined herein. tim zing
bherherichipeetemtintied taverd ithe qendercafithe mbeinaitdasqreidmelecules.

! i s ul v . . .
NN -
bbﬁ;ﬁmhﬂﬁhg: h‘}’ﬂ%oﬁfﬂon%hboﬁdhﬁs Wi thrsplinfigedClsrasanitg aideébmmercial

{1 e center of the nol ecules. Lubrjicant base
o g %UHEF?@‘%@WH‘&%SE IyRrdeast hrssilsc dhB @H‘éﬁ’@fsmwnc“l‘?n

o)
N Sl LA G e RISt
alubdnditibasd ails cofnpasing kanivipde oif parxéiniz hydmnalboh lcompondmys with

sol vent . de i ng. According to the present invention,
2ORERIzeq g@&%ggsubj ected to a m|d hydroi sonerization

pr ocesh Hd§8&hn saffdinelyodiscovetdtl thhdih 18bYidaRt BAERAs &ifh 18hématic

viscosities greater than about 3.2 ¢St at 1 00°C, optimizing branching can provide

exceptionally low pour points and extrermely high viscosity indexes, that are greater
than the Target Viscosity Index, as defined herein. Optimizing branching according
to the present invention means that the lubricant base oil molecules comprise
paraffinic hydrocarbon components having low amounts of branching overall with
the branching concentrated 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 cSt at
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I somerate conprising paraffinic hydrocarbon conponents
havi ng specific branching properties is forned. The

WO paososmel ate oil isonmerate is then subjected POI/US2004/030133

sol vent dewaxi ng under conditionsto provide a
| ubri cant base oil conprising paraffinic hydrocarbon

CREROBE HeShriiidid B%iMﬁ&ﬁ%%%ﬂ&h?d}@isbﬁl\émmﬁl follgxged by

Ki nemati ¢ “vi scosi greater than about 3.2 cSt at 1
GolvEhiedewasines s\ cobrdinetoghemmmsenti inventiohonwees faedds pubjegted to a

| ubrj cant base .0il conpri,sin raf fini.c, hydr [ .

B BB a H o ek PP R vef i A S SE AR ot
bRl cBAPH LS pafariiaRGdtbaber @bRipbnaitd Ha\liﬁ%speciﬁc branching
branchi ng concentrated toward the centerof the

rubeectigsds formmied. dhe intermstliabe af dymyataatither apeiRstag to solvent

position canbe.de ] i .

K e A e L

biyarsaitag cuhipbeentewitoptim{yedieatuhanchidigvimpekidethige viscosity

m ddl e of the | ubricant base oil nq% cul es provides 1ts i

| grpatercthen abwas 3 295t alvf 0FC.e % BE PEOERHP fge RTSFREHOpLgults in a

| RGE R RE R BHERRHE pROKBI 1y ARRA rond B Bihe

i trehschéxs suokl tHao thiepeoare 1gvo b sntrad bparnstingeyeralieith the kyagching

The following terns will be used throughout..the..

SpeeTA PSR AR of H@R/@#%Fefm IR PIATS e and
BRAIN 38 bb QiR by NIIR XBalyis.om a

Fi scher-Tropsch synthesis or process" means that the_,

f r act i Ibhas eep ampuosinglyotiseoviereddhatsningnizing e exewdl branshing

or..lLs pr.oduce t some .sta [ e .
BBt the R Be U ARF e ufals A RE BT o
SibReMeE HPIdes b NbrivRhtad 613 with ¢k c8ptidrallo highwibeositpindexes
C20+ and having a boiling, point_generally abgve. about

680! Ipw(pRuEP@Nis. Tyseordenely, i aualith Sprcaadsp eRs Wiflet ul
B R AR PR e T R R REE Y PO e,

or maybe derived from natural sources, such as
pet rol eum waxes. "Lubricant base oil" neans a fraction
oPetitieitict meeting specifications for a lubricant base

oi | . Ly j8iBRindiesss ®iil bd REAthRAShAIhPER ¥ flt@Hon and will have
according to the processes of the present inventionby

atheyfoll@visg meesingowilsss| ojlzarwisteindicrisd- pr ocess and have

tim zed.b hi ties. Addit] '
of 't ne “PlirTL Al deBeB B f Syt G SR heihe
PHESRML stjaaﬁﬂ,e:ﬁtgrm& udsteori Bt inales Boihd orig ppuiuotd ati some stage

the range of 600 to 950 F, end boiling pointsin the
r ang&Fisshergyopsch PIOESS-F, vi scosities in the range of

g% 2 1t5g“%%x}zﬁgc}rgéar&&ofegdstc\(élé’cig 9 b S eSS ontprisii haReRes

with a carbon number of Cyo+ and having a boiling point generally above about 600
°F (316 °C). The waxy hydrocarbon feedstocks useful in the processes disclosed
herein may be synthetic waxy feedstocks, such as Fischer Tropsch waxy

hydrocarbons, or may be derived from natural sources, such as petroleum waxes.

“Lubricant base oil” means a fraction or product meeting specifications for a
lubricant base oil. Lubricant base oil fractions are provided according to the
processes of the present invention by a hydroisomeration/solvent dewaxing process
and have optimized branching properties. Additional properties of the lubricant base
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preferably in the range of 163 to 220, and nore
preferably in the range of 165 to 200. The | ubricant

whawe/0xiobs further have pour points | ess then PGI/TS2004/030133

preferably less than -9C, nore preferably < -15C, and
even nore preferably | ess than -15C, and preferably in

t Iaﬁs Qfed%ccorgl %OI i &ent-li alibBriheRat nﬁﬁﬁ%oﬂiﬂ d1R¥ in the

also ave clou Int erange of +b to -2
" e of éﬁ%mﬂWFMdrhmdmgbmnm:mdh@ ramgearfSO0f to dﬁ@@"@n tisgesities

sub ancet h en and carhon ato

iy o Pobo S b e Y S D e G 2 A8e BRSE Bh 158 to 240,
S lpkéfé&ﬁbl@rm M faREEHE 163 TLIB lanV/ DS Piréf¥rabRei@Xhe tHgd BF165 to
enpi ri cal nunber derived from ki nemati ¢ Vi scosi ty and

Vi288.08he Ipbrinabasemils fmﬁh@@@vm@é asiinly lesadlesn +&C, preferably less

calcu I |
RO ot Bt D BB el ! GRESLEL, and
| pedfbrablyeh ke r\ﬁlgfc@i&t&t)b -38°Cl che G)bmSarIt besendisuhay also have cloud
| ogarithm of Kinpematic \/scosnty at 100 C. The
d@pg%t%ﬁnﬁlaﬂa@ae of +fé?g7& Viscosity Index is illustrated

in the Figure. " means a i near saturated

m)noval Eﬁ&%%@@@ eahwﬂcqr%mxa%f@m MR a comppynd et Jygptance that

G B ORI A A b T

erab
tlmy@nkydlﬁ;gmuﬁmgane met hyl . Exanpl es of al kyI gr oups

i ncl ud but_are.n li,mted t.o,
ot ot “raatYiess S laas B gt manbe seiived fmngati
S QscBYtyYdnd \tls@éﬁ%ﬁndeﬁ RO Hget W@Qo&'ﬂ}elﬂd'e% & cal&ﬂﬁ@d by the

Car bon "I ndex" is a neasure of the nunber of
cefolﬂmnngteqlmlonn an isoparaffin that are located at

vy 1 Rarith v areas bR -2 TR BB YiheBPRe 1 R 0302

dlvﬁf’eﬁ%@hﬂﬁﬂeﬁﬂﬂhc Iwwobﬁy’:tmtlobasylsahbmamalhommﬂIcmemam
Vi scosities reat er than about 2 ¢St at 100

C aﬂﬁﬁorsléy algt 09a Eaf?hefﬂeéerﬁwﬂ@% aﬂ‘%gee Yigseribhinder awh&gtrated in

ﬁHr odesired branching properties (optim zed
branc I'ng) have extrenely high viscosity indexes and
excel | é‘AﬂkyIl’Omepxmﬂ ligeat sdherated hﬁ)nmmnshydtotarﬁmxﬂ&hawl of one to

the lubricant base ails of t nventi on_are
grsemag?mﬁ%s PrebrRaslsd el valrel Rl ghcaghion TRgipAI o three to
Preifgh%ﬁ%ﬂ atohﬁe PYéf&‘éQEr' ¥ alk@P' 58P sQif’e ﬁl@ﬁlyi UEKérﬁﬁl@& of alkyl

base oils 9of the present i nventTton are greater than
t @ou"pa igpdudey/beicos notyhmlmﬂléa, gIOuptsmeleuals npitiyd, ghylpg-propyl,

fined.abo e _Jar ndex Scosity
adserahe e 4658 P Eas 99 mbebh 8 b5 Wstat o
“Free Carbon Index” (FCI) is a measure of the number of carbon atoms in an
isoparaffin that are located at least 5 carbons from a terminal carbon and 4 carbons

away from a side chain.

It has been surprisingly discovered that lubricant base oils with kinematic
viscosities greater than about 3.2 ¢St at 100 °C comprising paraffinic hydrocarbon
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
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Target Viscosity Index 22 x In(Kinematic Viscosity at
100 C) +132. These lubricant base oils conprise a

woreoosas®edf paraf fi ni c hydrocarbon conmponent s REEDS1004/030133

the overall m xture of paraffinic hydrocarbon

conmponents have optimn zed branching. These | ubricant

t}fﬁﬁe I%Jeée?lt ﬁl@g%{({r)lsirg g%e.géfr ffah itAL TafReENOGRLRPThIEL BPARM Slus 5.
W't ptimze ranching are produced from waxy feeds.
Thedgfined ebdve, thedhrded Visosity Ireleatiegiscapityriependedi andds oi |

| soner at es i.n the processes of nmaking the
!%&ﬁfaé%ﬁy@gg‘gfoﬂl}l%e%mgﬁe present invention. The
inter nﬁﬁge@t/?sceéﬂfy Th& = pakexIiheinhtc WigDEHY al 100X HAB2.
conprising paraffinic hydrocarbon conponents having

speci fThesphéniciit hgseprilssemptise a mgte @f pypifinighedoeaikon
internmedi ate I sonerates . 2 '

BBt SR Ao TR P REE B LAIBO B ponents have
hopiigi et lafcheITHee fubribaN base eif ¢ompgtxindpaattiniclyydrocarbon
properties. The internediate oil i ;C(l)rrer at es

cepmrongity wih apkipeged; bammehingare e 88%\8%@?1?6%3% nlhe present
Vmb&ﬁiohrﬁﬁor}glﬁég Ecijﬂke%n@&i%e%?]]afsQﬂxﬁrﬁmgﬁ@ﬂgﬁe Pﬁ%@ssle@&‘f making
anounts o ranching overall. T a I

e i nternediate oi
i the hebriatuetbasy @lsadnhepresat inveotibubThe anérnizdite oil issmerates of

conprised of paraffinic hydrocarbon conponents, havin .
PPms?édn‘éﬁnﬁg%ﬁ?fﬂﬂi%?%%?f?%%ﬁy%ﬁw_ﬁ?gfgﬁfgpmegﬁg}ﬂv pecific
%%geﬁgg&ﬁEQ r Addagih gyt \bﬁergﬂféﬁﬁﬂ%hnbdﬁ‘dﬁ%dﬂé}aﬁ@ afSconverted

raf fi ni ¢ hydiocarbon conponents have | ow
aodubrienbbash pis did Inbricané bask [oilsi compirise poyadiiaip biigrocarbon

concentrated toward e center of .th I s
AR e REDiEh B e B oo B Bkl ol somerates
Nk @6MmbASed of phiaffidlt Bdocakbén bsapehass Rrwhiop theayaedftinii C
hﬁ:;lr ocar bon conponents of the lubricant base oils and

i ntdeo slatneanompenents baedpueawuaicolhrryehing aygdlbs. In the

| ubri cant. 0l | s . ' !T&Q_'!v@\[t W I :
t he al y% mge?lglﬁ%l {gs?ﬁéggrg%?@%%n nant §d ir}riéét) %b?ﬁ%?té%% (Zlés
( conlptised A€ paraffinitchytdoodattenpoagements iaeint aptiniired brenching
| ubricant _base.oils, the branchin roperties are .
GRIOP g COPHRE IS LI IEPRGHET £7REDPRLT eTenal BYpuip

' i joh DiAgamdtaRs 6Kb @A
B B e M N ity B b @ithing
boenadheth pler branaingronnenttatad tofvacdithsmestep pf theanolecules.
paraf finj c_.hydrocarhon onent Prefe |y, th
C b Etiogh’ ARG e abe e e et g
br anchgge Bahchbd Bn G 1¥@4TEnic Bg@h‘m&' dn @ininehtsAEHY InBri¢it base
neasured relative to the ends of the hydrocarbon chain

osils and iptermediata oil isomerateware allayl HEInCcBSs- bisriie Bbriggntigee qils and

e 45 B LS SRR A g s
POHL:). | Accordingtosthe prasértt invehiibn il thedebitieant bésetdils, the branching

h : . . pa .
hgrg)g)glgig; g%nrppgggqle:z} %%%%ﬁ%g pr;)rgeerti so 1Sn|c{uld(e) tse gx‘%er}t t2)(?b1ra.nch1ng

and the position of branching. The extent of branching can be measured by the
number of alkyl branches per a given number of carbons of the paraffinic
hydrocarbon components. Preferably, the extent of branching is measured by the
number of alkyl branches per 100 carbons. The position of branching is measured
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
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illustrated as follows: CH-CH-CH-CH-CH-(CH) O
CH-CH-CH-CH- CH1 234554321 The

WO paosiosmel ate oil i sonmerates are internedi ate PCDUSZINE030133

of the process to nake the |ubricant base oils of the
present invention. The internediate oil isonerates are

psruggéd]]ﬁ%-iméafbHHjb@i‘ﬁ% s gos?{\@aﬁf 2h®8Fdreh @ntilithé center of the
hydr o

soneri zation process using a specific class of
shysiperagwinebtiniercdhel e positians ¢mibgritydaodagbapechdisymar be
of. pour. poipt reduction wth a m ni nrum degr eeof
b’ﬁlﬁﬁﬁi?dn%.tloﬂﬂ%&i nternediate oil isonerates are sol vent
dewaxed to provide the |ubricant base oils of the
present invention. According to the present invention,
Phe i EEs KB GH=CH CH @it at €5-Colpt P e G i ni ¢
hydr ocayg b(ﬂw cgrrpomentss- havi ng 5spegi fig branching
properties. The intermediate 6il isonerates are
conprised of paraffinic hydrocarbon conponents having
| ow anpunts of _branching overall, mparticular, the
i nt er nElR WieEmgdiptejodldpriperples a@dﬁﬁsml%@amraawwﬁhe process to
B R e e W
t samneftes asd (rpluded dychigsctingra waxy feed o agnildihglroisomerization

internedi ate oi.l iso tes are solvent dewaxe 0
PORESERE PR RO BRE S5lEF & A WE SR LERE 2 tge degree
| DS bOiRt refEGRINAYMTa hfnihiteh BERSAM biaAMRET The idtéithediate oil
| ubricant base oils conprise paraffinic hydrocarbon
cispporntastase olvenhilevaxed ¢o proaitshhalybiisanihaserpdedf thy peesent

| ubri.cant base oils conprise paraffinic hydrocarbon

cOYBEI8nt s having optinized branching in that the

‘par af f ABédiny €6 Bepidreit ifemponant mtafmédisteiosidpmnates comprise

have | ow anobunts of branching overall wi.th the |
bPadmicy deesrerontcompenctipigg sneeificdiparhing pioperties. The

n&k%‘éhﬁﬁe‘ oif i r?@lra{eis ‘B#J c%&n&arfs@%o#’a%ﬁﬁﬂ@ h#ﬂ%é b9111 'c§m onents
conprise paraftfinic hydrdcarbon conponents having Tess

t havingloat Aydunty @ftehehingaveiallo In patticndyr, fhedfternadliste lods s
than 7 al kyl branches per 1Q0 car bons,

d.
PPEPSILHI PIPEEE P AL I ok BmRraRats TRgimegess than 7.0 alkyl
CHRAS [11)611 100AGelidnk @Ad pichatiy sk GRRT1cSABEN 65 aﬂkﬁ%@ﬂfd%%@per

paraffinic hydrocarbon conponents having | ess than

wi 00 garbonshi ng at the two position and 1lpreferably

| ess than. 15% br anchi ngat . the t I 1] .
e c Rt e Gl 8Bek §F dolrE Bl A&l et icant
abask dls bvhePrésentitved@onO dictdr@ing to HeehRE@hliyvdn€ss, thbdibricant

25 W% and nore preferably |ess than20 w9

W % L
Fbaseleels gomarise neaffiptshydeearben sampenents in which the branching is
optimized. The lubricant base oils comprise paraffinic hydrocarbon components

having optimized branching in that the paraffinic hyydrocarbon components of the
isomerates have low amounts of branching overall with the branching concentrated
toward the center of the molecules.

In particular, the lubricant base oils comprise paraffinic hydrocarbon
components having less thaﬁ 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
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have branching at the five or greater positionsof
greater than 45 wt% and nore preferably greater than

w063t is generally accepted in the art tPeL/Us2008030133

easier to produce |ubricant base oils with | ow
ki nematic viscosities, generally |ess than about 3.2

C (o | [Nt b tadeShi

CM PRI 350 AR B 98 R e it bpd i i
Vlil}]aﬁfeomh??ants\bﬁiﬁmlgmlﬁhg at thaweo }lﬂles thimb pesitions, ppferably. less than
The paraffinic hydrocarhon cyles conpri.sing. .
OB ERE TS reGRrRay e M2t RS ey e Bicags pase ofls

Ofavie @l HchMiB! of 1R/ TRel o lerdd itk Bbdifitts o CtBtBSthatl 85 @94 4nd more
| ess than about 25 cgf bons in length. Since |ubricant

barsteraily greatev thag S0ettéd.i vel y | ow ki nematic viscosities

are of__relatively shar.ter f.finic.chain t

| ubri chrt SR y(#?‘?{%éﬂ gl}eﬁ%%rlieﬁu?ars %ergoee\fé)?m%er %ﬁ%g%nst base

t §i19 R K bvakineMaROikcdaRich tgendrall ¢ RS i@t abolii YRSt at 100 °C, and
viscosity lubricant base oils conprise paraffinjc

hatieglombionr poinés tHaa &t 1810 Ieseeruteans bpssfjlsivity higher
L iﬁ%@at'ié’@i%?c{sitfég{ﬁi% 016 1NEHQE AT LB B 1S plfatfinic

I VI SCOSI rircant base
dhfdrbeadbdn tolebslodompriitedubivamelvmientils offlow kireniutioyisosities

obtain a. low pour point. In addition, it has been .
pfeif stlaiYelaeiosiRs P Akl Ghalms, et etvdl PP qabgns in
t i N i . .

L, 08 50 SR 5 B N e BRI i o

et elyoshottenmariffieiv chhinsghdse dubsicambbasetods genataldereguire fewer
| ubricant base oil w th branching placenment toward the

1

c Brapehes &9 TR a loY BRYNRS ™ol ecule, and it is quite
surpri g &tha&?ﬁigﬁéiimo?iga uESeHt v dﬂstdanip@w? Emwﬂﬁis of

branchi ng, provides a |ubricant base oi|l W i
ekydrpearoominpiectliegyhf lomzer ghain lengthy day thessi langer pARIEREI ng

t he processes of,.th r i NV o)

Pl BEOBERRMRs Sk RESIG Rt e b, WX e itE,
agFaallt Rsbrpéraeed B ariburly éfitamchihg kndobtaimpd low g point.

br anchi ng@ _Therefore, lubricant base oils with_high

vi scost adslition, ghhap Bern mseousty dapn MATDFIPhRS %ﬁve

V| . Selolgr Oi

o i AR ok Hord it foE BV, PESR Db RIolART) ranches, the
giVé@dteines.h@herafoos)tit Bold nSthave beinaihablt desiratde fo pioduce a

3,2 ¢St _and .ab 20, cSt, | ditipn, the lubri
ohbateatdSco vih vpsubeptecrbed it LB s Eee AP PR
CafdpQilel 3@1;%2%&&&%@%%51% dbigRo 2b@Hbindd with'16Wenddnys of

greater than about more preferably greater than
abruching, pravideseskibriprnh bags eiltwittvexcpptiorsllydrgh $l’s and low pour
bb%%shi ng and branching position can be determ ned by

N .

According to the processes of the present invention, waxy feeds are
processed in such a way as to achieve this desired amount and placement of
branching (i.e., optimized branching). Therefore, lubricant base oils with high
viscosities, low pour points, and exceptionally high VI’s are produced. The
lubricant base oils of the present invention have kinematic viscésities at 100 °C
greater than about 3.2 cSt, preferably between about 3.2 ¢St and about 20 ¢St. In

addition, the lubricant base oils of the present in'vention comprise average carbon
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Anal ysi s. NMR Branchi ng Anal ysis The branchi ng
properties of the lubricant base oils and internedi ate

w@erdosiosner at es of the present invention are detEUSI0N€030133

by anal yzing a sanple of oil using carbon- 3 NWR
according to the follow ng eight-step process.

lﬁﬁfn%éxg REBRatet Il a%@uttﬁ?pﬁ:%i%ly B tBhn hbut BOOARSHOre
provi de detalls of the process steps. Steps 1 and 2
arafenpblyfanerite dhardbpuby adessriban aboweOeri al s from a new

process. .) ldenti the,CH branch..cent er,

br ancﬁ?‘f’g?(%{% t F?}}?{lﬁ’@iaﬁﬁ?raﬁgﬁlﬁ% Rogit b%uq% %gmg&a by RMR
samugnce (Doddrell, D.T.; D. T. Pegg; MR Bendall,
Jour'nal of Magnetic Resonance 1982, 48, 323ff.). 2.)
Verify the absence of carbons initiating nmultiple

4 ry carbons) using the APT pul se
W%L; J. N. Shool ery, Journal of

Ma Lc. R 982,..4 5 35f . 3. ' . .
R i e R S

. RSSThdrhteS BOPreb &N GentitS hid Getet it cll e daraigbingh sathysit @ oil

val ues (Lindeman, L. P., Journal of Qualitative
Asiigyerbentl3 ORYR; ascerdinggo thafpllowsug eight-gigp percespRaferences

et,.al ... Euel. .. . _ .
e e CErpg i e hlBipocdhyiod gt BEURprp o S POl 1
khd2 altilc pﬁrfd‘)}mlecé bAlybrkhe ifﬁ'fri]zﬂlyﬂlatélgﬂﬁ fiiomt e nealpredessy.| th. 8
pro 14. 4 Adj acent _net s 16.7 4 nt i t he . .
el B e, T ideniinly (R PEaergs aoe duh Bl Brighledfpon points
rtp | & 1. GHEa! IR i Uburmal
S PAPLIARR B SPDAG10 ) e Dk otk AR G
sififigmeti@Rdvonarcetl&B2) 48, B2HE).al / nunber of carbons per

et ) brah e e e SR i e R ERGafeet "
f{ﬁﬁﬁ%m%afﬁdnsﬁ%ﬁi@'thé%&[&ﬁxl@%&uéxﬁ%@a@,@Lp gsNt Shdvlery,
I y

e inténsity ‘was div b
Journal of Magnetic Resonance 1982, 46, 53511.).

3) Assign the various branch carbon resonances to specific branch
positions and lengths using tabulated and calculated values (Lindeman, L. P.,
Journal of Qualitative Analytical Chemistry 43, 1971 1245ff; Netzel, D.A., et.al.,
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

carbon positions by comparing the integrated intensity of its terminal methyl carbon

13



10

15

20

25

30

two before doing the frequency of branch occurrence
calculation. If the 4-nethyl branch fraction is

w@a0osbasxd and tabul ated, its contribution toPEHES264/030133

met hyl s nust be subtracted to avoi d doubl e counti ng.
5.) Calculate the Free Carbon Index using th.e

Y AR Rhble cTRAMbAs Adtdndlbeule
resu?ll{t@l]isﬁgOM(g ngg%ags rﬁ%oanal ysis, as described in EP
B2 Bkturefhe Free Car bon | ndex (FCI) |s a measure of

t he nu of, car bon n |so hat

| ocat egoé{le Prigue C‘W@ﬁﬁ%{% #hP' %P{Hctgr gegrr@gaﬁém d the
fra58 BRAS1 BYRY of heFhBe $dsdRanch EbsﬂtlonTﬂﬁt aMensFey satitided by

Xl unber My be determined with suffi CI ent accuracy for

mcbbqafomiomatherfreau@mwf@rw@P?fglrnen@ celatipar wei ght
f th
oo oS S TR ok 8k ML ARl ) Bl goniion o

@?e'igﬁmefh&ls%ﬁ&be subittaatildao amldhddublé\mmhgqg to the
present 1 nvention, nolecul ar ight is prefer

det er fidned Ceicuteribe tiverpgarbon Ingley Ugmg gb‘? 8’1‘18“113W3 Avdrage carbon
SOV LB Ao 8 s B
@POH)EQS(%B ITheBFrae Chitog ThaaeXCl)sis b hesasurs of the npabergficagion

Sy B (% 3 ORI R DReR Ry ib g and
a8 LRAP ?roﬁiC a 8doclhdin. 2The HRMAge tR®oBhAErigay be determined

Proximty 1s the % equi val ent recurrl ng net hyl ene
cathomfiScienhicatracy r hibriganmaigsiads bediy vb@gﬂh@momubﬁ geight of

henndeop LF g ruelies PR fRORI My e BEBRE by

'déte%rhﬁiéd‘ﬂ) P&’DMMOQUKB@’M mml lsybthafanwmmperodlmcordmg
car bon atorrB is calcul ated from the punber of g 2\
ﬁ@thermﬁsé@t}m@el(t@lﬂeﬁmiﬁfuw weight isereenblr deferemet 5% r%@ﬁ
Eﬁ e. Measurenents can be perforned using any

ri er "Transform NVR spectroneter. Preferably, the
nreas urerentCelanse }ti&rEmncimﬂg Inslex (BB asgp Erendrieg Broxfaity (§P)

f |
Seathesn Py et YegELR paef o i35, b oy
ttﬂ@{ lefnq pafcéfft AR ‘B@ﬁzﬂ\ﬁrn?e $9ogerds®) BREEHgAT OV & hos

to the sat'urated carbon regi on, about 0-80
m;pm \tcs theTMBl nm(—bwwhmhpiwls hydnggns nsthearan@ﬂ of 86 t93. bopp.

PJZVJ]Q I;Q%PI%I 1y Oftg% %%(ﬁlbvmﬁenflregﬁ% e&eﬁﬁl}é}%r oi?swhlch

0% éﬁmameﬂﬁwé&ﬁmm it @ rdup di&&a’:lmhtd&pmmmctambbns)
decoupl er was gated off during a 1Q sec del ay
7. The number of branches per molecule 1s the sum of the branches

found in step 4.

8.)  The number of alkyl branches per 100 carbon atoms is calculated
from the number of branches per molecule (step 7) times 100/number of carbons per
molecule.

Measurements can be performed using any Fourier Transform NMR
spectrometer. Preferably, the measurements are perforimed 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
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prior to the excitation pulse and on during
acqui sition. Total experinent tinmes ranged from 1-80

wOorRewanse®e3 The DEPT and APT sequences were car rPedus2sm4/030133

according to literature descriptions with m nor
devi ati ons described in the Varian or Bruker operating

nual_ s. PT i i St QiR :
FBPUPLD B B B R0 G SRR were exctn
8y a5epuladsi fBRowet ey DEPT sdbacqegiioncémei Iresrdar ®i mginahizg/nion-
car bons bonded to protons. DEPT 90 sgo CH carbon
onifgrm Itewrpity dafa.he protanHlogAeP e A SR O gl H0eC deey

i i i t ihént times
SRUaeE {0 P g Arhgaragion o fesprdip i
wmged fiem bL+80 erimaes. RheddiEPRrapd AR sedhisacesavgre gaisd gpk

useful in.that every .branch nethyl .shoul.d have. .
e HRB S HICHE e SRR Tty (VIS {gsgppy it the Varian or
gga&%b E@fnPamige cal shift and phase. Both are

escribed in the references cited. The branching

prope D%%Eis@is@a@ﬂesaﬁm@cmqm lbyelf@maﬁgg ng,nséer. BER{fgloes
3ht 10’ ASHEREIET The Dl A iea iRl i ¥ ool Mealifs bonded to

Qkdtohs DEIFPYEsHORS GFS Carb@isainly. MEP TARS sbotwis WIS andCEl; mptand
made for nparaffins or napht he_ngg whi j}h rmyrsehayile t[)een 1
Sibs kRt dagrees Rut dfiphaseddowls AT Patifadhgd Aapignt iest Fhallews
th3hs ﬁ%@%e@ﬁ%%?if’ LRECHY Bfel u??fﬂeﬁl%éf‘erﬂéﬁe% ABIC]1, are down.
generally 1Tow or absent, due to theemld )
IH@rsed S0y dré adeifilrin devevdrn brapclonetisyl shealdihave heorresponding

D o 0 B ERTLEDN TR REMTRERY Hhit are
E@gﬂﬁk@%gﬂégg@&gbagmg@ the present invention, the feed
to t

e process to produce |ubricant base oils with
opt i niBedbrichinglpirogerties of corpepmmyelvstaddemined by CTHeNMR

S BLSRRBIBTR dESIRAR R ndt R Ao

T iReASedrits Sh&ombiRPHadisssyiiyar @urdedoss were mohynade for n-
derived from natural sources, such as 'pﬁ%{% eum. waxes. .

Areeasfios eaphthenss, Whieh maydwye begaspicsent fie Eyles HyRtying
CONPI.LS [ r P r : L9V RS
BB (A G EinaphAREE BRI GRIRGe s8R ERY RATLr
| AbEritCdirt to alhd mitd beksisoinkxitetipo dewpsingtprpedsy asqshiadhef ms,
foots oils, normal al pha ol efin waxes, slack XeS,.
P D555 CHER FRR R IR e Yt Ereid fgpization Mass
(rj%;gcﬁlg%g #, f. Preferably, the waxy feedstocks are
rrve P m Fi"scher Tropsch waxy feeds. A substanti al
proportion of the waxy feed conprises nolecules with a

ﬁg&%&gdgunber of C20+ and has a boiling point

-]

According to the present invention, the feed to the process to produce
lubricant base oils with optimized branching is a waxy hydrocarbon feed. The waxy
hydrocarbon feedstocks useful in the processes disclosed herein may be synthetic
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,
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general |y above about 600 F (316 C). The mgjority of
the nol ecules in the waxy feed are hi gher nol ecul ar

wowioghs7oss par af fns and slightly branched par af PCTES2004/030133

whi ch contribute to the waxy nature of the feed. The
waxy hydrocarbon feedstock may be hydrotreated prior
teﬁld @ro@f ‘t:a?lﬁﬁe kel faﬁlﬁ hiRREeBERHN PrifdQsly! @d waxy feedstocks

FI sc opsc esl's Preferably, the waxy
fae dsrlt\@dkfmmf* 1St>1h3e Tporssk maxy feedat Ach a‘iaetl@lenpmon pbac waxy

her Tr 9 h waxy.fee
e Gt B e N R ] S Gl A P peing el
bgen@@ny abbvenibbht @OFIFS(TII@ Pe) ropsaijotat af thetmolaeldes in the waxy
reacti ve conditions pical |y, nmethane_and_ option

hised) e highprmelesisoivsighbnparséingandsighily byanched para Eﬁtvghlch
t&)r ?rﬁ%l‘?ef%tﬁg Wcédtgﬂg%ﬁﬁeyﬁg@s generator to provide

synthesi s gas neral Iy, synthesis gas contains

hydr ogEtie wind; Igdrdeatbonfeaisiode magrte hydyotreutddiptéorrtd tior process as
amounts of carpon di oxi de and/or water. The presence

o‘?eS%rEhefiJWenﬁlftqe%i&é‘n, hal ogen, sel eni um phosphorus and
arsenic contam nants in the syngas is undesirable. For
this reason and depending on the quality of the
st&Trwmchsvm_ﬂ@rred to renove sul fur and ot her

contamin bef.or e faor th

Fi scharPRraps b Erhiest ks LU BRt OBl PR g Rrged fom
CPRSRFTRAREIS wakLios . | IrkngueriRopstl sikedistsKiyd C%ab ik do®erted to
art. For "exanpl'e, ZnO guardbeds are preferred for

r bqrid hydposarbensrbyioeptaet Witk s FisvbemEroperh patnlyyh tiglenroaeiive
{ k
CORRTLR 2R SR rrgvéﬁ‘la% o S0P YAt H&%fe%c?ﬁéalrtoﬂsgeﬁugﬁe and

esir

Phéa®fer &ntﬂé%eﬂﬁltﬁ@hg’( a ¢610featitndl eanho peheratoe iy vide dyathesis
di oxi de produced during the s ngas re tion and,. an

agefi (Geameily siynthgsis gevsobtarishyriseees ep ondRaRagde, ﬁfl fay
C A8 nﬁﬁ&ﬂaﬁ&mu&l&{bg@arbﬁg i B IR dfor »melc O Asibidide b Sulfur,

syngas wth a m kal 1 ne solution (e.g., aqueous
pﬁﬂtmgm hatoge, kseiamhm) phosphora e arsegnt lsmntam1nant$1m the syngas is

her - Tropsch proces (o] tactln
e, o G e RS dcab Bt gy BE R Befio s,
ﬁite?én\éatto HERSe sifit A1l BhdrRORQhRkAafseir-aRtthp F@siB e performing
reactive conditions fornms |iquid and gaseous

h;lmrFosshpns’ﬁmscmqlnemmuyc ﬁ\éeanw@ggmnm g§eorPntagninants are well

(R o SRR JRARRAARY 20 PR s flefiator

pfefhﬁcﬁ/l}h{geéiﬂmf irdReities. 1Me6ﬂ50f01 ﬁeﬁﬁd)\ang Gthre? céﬂtaiﬁmrem)s are well known
preferabl y _about 30-300 psi.a, ?]5 bar s %’ b
c iy thpsecat skiflindhsast. ot plsp aaaydye %’6 ¢ tppue tb@éyl%ﬁ?ﬁ grif to the

PE& Jrﬁqé%sc?l?%{or c?%n?bv@% %ﬁ/d%{exlrﬂde _Ipllt:a?&ﬁe&i & the syngas

conditio performng Fisc ropsch type
r eactioromsl amyedditibhal sulfur compounds not already removed. This can be

accomplished, for example, by contacting the syngas with a mildly alkaline solution
(e.g., aqueous potassium carbonate) in a packed column.

In the Fischer-Tropsch process, contacting a 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
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known to those of skill in the art. The products of
the Fischer-Tropsch synthesis process nmay range from

W0 0089063 With a majority in the C5 to CLO0+ rBemyES20041€30133

reacti on can be conducted in a variety of reactor

types, such as fixed bed reactors containing one or
15,%097%13!)&@)5 g?é}%%l $h t@ﬁ-3@?%§fa°¢2321 Bbﬁ?;%&%gta@}%@ space
eactors, or B conmby nation of “diiferent ype reactors.

Sulobiticeafiboan] (- bl esGeds/an dreferally @boub3 @0-3400 ckigdwin

e R A
Rh%h tE R0 of A1 InHEREI On, utilizes superior heat (and

mass) transfer characteristics for the strongly
exot hahepodeytstofidsi BsehemEropsth wnthesis papeass maygpegaEen C1 to

relati.yel y .hi.gh | ecul ar i.gh ffin :
o et e G i K5l e B o B cpnapeted ina
ShaHER YO f BEa00R Sypes, Busly AfdcedtRipdcRirnghritaitiing eHesorafiore catalyst

hydr ogen and carbon nonoxi de i s bubhbled. u thjrd
Hleds elurtyrreasigrs.Aludiged W%a%%Sd&@préﬁga%Plg%f @f@‘[ﬂn&{@e

TPEERS < IR5 i DYRE R HORABAMEYBINGRI 4RI Rntcd in

uspen urry iqu conpri sing
hydneeaibon products of the synthesis reaction which
are liguid under the reaction conditio .n

) . L | e,.
rati o e sirey Fiydesd sapsebPiopessHhgh b Pﬁ?ﬁ%&qddﬁ%n&a&me of the
LR35 Jtﬂﬁgse%ufpﬁﬂﬁlgegr d Qla%) {QndBO K ardoteldstics ifr thBkRongly

typically wt nge of fromabout 0.7 to about
Zexétheanid sprthéss mbbtjorfandis aote producettslagiyelthigh srolgeular

par.tjcul a referred Fi scher-Tr0 0 '

RS b RSB Sessi Bt B BB EaRA A8 Ui process,
haeésﬁgéb g RIS HABGE OF hdrbgddlind@aMHN thon@edetsubbled up as a
Fi scher-Tropsch catal ysts contain a Goup VIII

t thixd phasedhrongh ablugy veiehegomprisss @garggﬁl@@ﬁ ischggTropsch type
tal t I L i . ar.
hiashion thert e G B it Yo rlieh o R RPRiGS)
E&o&fﬂicfg[nggfy@ﬁ&gfbgﬁ@t@u?ﬁtof thgmypmiesigar&mdon ;Whl‘dl‘ gedf:uﬁbunder
i . RU and Re, wi coba eing preferred. .
e resciiemomaiane: TH BScRie Al e aioRs i Feer s BRppyde may
iy ?al%% ffo&? Qéobt 8130, QB AT buTas o tyPfealiRuvittih thd@nge of

My and La’ on a suitable’inorganic
sfipmabbuirtaT tr dtak 2.35 efidpraferably fremvibiosh 0doembpeed S ode

- f ; | oxides.. |
el eSSl AT Lok e
2%1&%1}@890@&%&&h'é%iry\%ﬂﬁéremrf@ﬁm pafposée t ot al

yst” conposi tion. e catalysts can al sq_contajn

basi ¢ bxgeterapFisebeteFopadistabstsicoptaing&Togn ¢ 1 tgsttiongnetal
o R Rk P R TRl B ' el frhoterty
Meidbicrssisiin@moleeulaiviievedi Suiatde Rachesil topbitecatalppe comprise
mg;leecgrl Igorsé olf %(é,l Il\JIS %o, Ru and Re, with cobalt being preferred. A preferred
Fischer-Tropsch catalyst comprises effective amounts of cobalt and one or more of
Re, Ru, Pt, Fe, Ni, Th, Zr, Hf, U,Mgand Laona suitable inorganic support
material, preferably one which compﬁses 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 ThO2, La;O3, MgO, and TiO,, promoters such as
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alumna, silica, magnesia and titania or m xtures
thereof. Preferred supports for cobalt containing

W@ 210803963 conprise titania. Useful catal ysts Beius1ve4/030133

preparation are known and illustrated in U S. Patent
4,568,663, which is intended to be illustrative but

Ay, | Adbid fn&%lsf(g{, gl K8, 1P G21R| Yt g8 ShARIE(OR,; ASEAR)RAM other
catal ysts are kiowh to provide chain growt h o
pramisidibh nietdlesnchhaFeavie, Niland ReeSyitholg supparbuietesinls, inglhde

HeBBR S BrBrte et o mge el B ahnt Srdiers Suppgry o
r blt bofAiding @ataBfsQRiipR8 tithiah e filldae L ystSaindWaE Pteparation
(C30+) waxes. Certain other catal ysts are known to
prrokheym s illnstoased/inHy §hPatpride 0§16k Whishols anfendad; ta de

d.th ian: : [ latively |
IGbirFe BROG RR AR IPUE FbRBcR O LY Th2 and
r el at i @@tajn itahstp mer@bivhan peiideichiaimplost bababiitighthat are
(CG30+) waxes. Such catalysts are wel | lin(gqvm o.tgﬁﬁe
JFlagRFly oW #p WRderate; anckle EAoEPPAYE iR lodh ret RrtERr
PhBpai6H of Eugrgefeeﬂ%{cyzf%ggfg Sbssdsta TR RApSPSrtion of

ntai ns predom nant ffins. The products from
Fiigh hetecllaopsight (@adtwaes Jeten afhiey citalystgaee kndwigtetprovide

reaction,prqduct and a reaction product.  Th
|Gl idh S PR b s, S b dghBiBR eI et Har S A)

| REHHYES S0P P HRERI PN S BRIk dung (Qﬂ)ooofe@hp@nteﬁﬂ@&ld:a fegatiely high
tail gases through mddle distillate fuel Sfy’ | argel yin

t prop@bioC20high mydeculirtweight (Cwastargsahvoh catalyptseee wplipown to

0. The. reaction _proguct . (i
s fonit e HARE HhRbam Shutle b el o
600 F Ti& roduct ZuUaFEalserdirbpsch bruighs baayiyis prdafminang,
largely in the C20+ range, wth decreasing rmurlt .
deArRting Boe produes foghlfise HAFQPSFR 1aGHoRY geé‘ﬁ’&??ltyﬂ’éc Wig(@hght
P ! k@b f P &L, the
PSSR VR0 i pRsg] i rgTabenprn et
pesrdbfisatesfracsion) intindes lgdectaghons haitingbelwy gbwds/A0 e ., tail

Dt e gl ltdiegn EROh PRy T Coviapes o flogpeasing
ab,6ohat sp Anthott €l MHhevag$ %ﬁﬁ%ﬁﬁ?&u&h@.e!, il Wrax gaeidr) includes

product ‘may conprise as iuc wel ght % and even
hhyhecarbaais boHmigsibaveiabeut690SE (e.g+ vheuurh gasweik rpeshchgay

Fedatbon gy i e Gratatd At B BB RAR €15,

'18Hydr BbmahelipRatidhion petitindghd wakh erqfuesassubstantially

i nvention, the vvaxg hydr ocar bon feedstock is

t paraifiniooi Ehereaiyzuetent seneralApmpsises FEICE &%7&8‘21%&@%%%““&1

p{)grgﬁﬁlis,n&d%'ﬁeh %&Qmaé(ﬁwa.hﬂt % ig%ﬁ%ﬁafﬁns. The light reaction
product comprises paraffinic products with a significant proportion of alcohols and
olefins. In some cases, the light reaction product may comprise as much as 50
weight %, and even higher, alcohols and olefins. It is the waxy reaction product

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

present invention.
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Hydr oi someri zation is intended to i nprove the cold
flow properties of a lubricant base oil by the

w@ 2008087992 addition of branching into the nol epCi/E82004/030133

structure. Hydroisonerization dewaxing ideally wll
achi eve high conversion levels of waxy feed to

oA YBRMeliisgoRar af f s while at the sane tine
mnim zing the conversion by cracking. Accordin

to .
the prAsserding iovbapresent ivpaien, ShaeriyBydrerarben &sastoek d

usin shape. Lective | ' - Sj .

b 2eR  PERG R STl T b R SGHb AL AP e bbBucing ap
lintetrh&lifte e esudmdrabgéent i on conpri se a shape sel ective

i nternedi ate pore size nol ecul ar sieve and q(;’gti onal |y

a cat affireismsrization vienicaics) to fpEIoYE ERa oI lvp REpREIS ©f 8

ﬁﬂbﬁcaﬁ%%@@ Ol DO ¥188ivE YRRERST of BFACHPAE 3R6 the molecular structure.
I nter nedl at e pore sSi ze, as used heréi n means an

dijdroisomerizatior dapexing ideailyywilhachienedegbiconversipaboygts of vorxy

to about 7.1 A when.the .porqus inorgani.c. axide, is in .
e Baonr Wiy TPesPARAL GVl b he Same By Bnipinpigingdh Sqriyersion by
quéf{i@fze nol ecul ar sieves used in the practice of the
present invention are generally 1-D 10-, 11- or _
12- r i ndcaondieg tol the prisevtasventipn bydwisoppedzationéteqngucted using a
sieves.of. the invention are of - DA O 1] -
SRy g Bt R e o Eolyef i or EERd pdierzation
havgystDiised] i e éir@eﬁﬁheéiﬁiah cympisy ditnglead]catiormtermediate pore
(T-atons) joined by ,ox;ig[ens. In the 1-D nol §c$@ar )
siizgaeolegHar evie ang optipnallyagaralytisally actiyemstal Ayrogengtion
e , ' C P2 - A
SPADRH S 0008, S0 LORAEC TRV pERsc Mgy poge g
andd Belin mesBtanfefifetineypor dertBeerinalie iamgdedlfiane shout 4.0 to about
Sci ence and Technol ogy, edited by F. R/ _Rodrjgues .
L7-bA e} g ROTM n_ézrg%é%e’agw,m capd Qup. ol S%@%%selectlve
Wﬁt&ﬁ;&ih@ﬁﬁké‘ dis b RRulaPsibE AROh WSLFhddfict bEthepréseRl Mvention
by reference (see particularly page 75). Preferred
stragensdletD U, 1 hteldutizandepdarsieyese Theipsefaired molecular

S RSt S PP LA BBy T9 129 e
SABEcAr siSARRatd 1@ 15APCR )3k traticdraligF Coqitipfatsiratsins W-btoms)
SAPO- 1| being nost preferred. SM3 is a particularly

piogted by s yetmapelndbt &4 mplscilat e vetheat (Tinger arare) roRprire

g@urgl;el U@Q%q bist, ghd 8 foShiEhHEs TR 0 a5 Ot fdteolite
e nol’ecul ar “sieves. The preparation of

SHadnelnds 105 2uDiagd 6-12 aseaforthbyR. M sB arrer tedanlitdseHcience and

U._S. Patent . 4. 943,424 , 158, 665. SO

oreberious Wishey ToBoRautse T e B HEanPd GoyEoehsNATO AST
n@érfe% U 514 oiliGlY Ei8ssiB @ oh R in 184ed P RYs! chfitdtP By 2 fBrence (see
zeolites, such as ZSM 22, Z 23, ZSM 35, S?\,/L 48,

Zsivtiegiarl Bnedd). of fretite, and ferrierite. SSZ-32 and

ZSM 23P1%rt‘eelrre%£§peo sre‘Iaefchr'é 1engérmediate pore size molecular sieves used for

hydroisomerization are based upon aluminum phosphates, such as SAPO-11, SAPO-
31, and SAPO-41. SAPO-11 and SAPO-31 are more preferred, with SAPO-11 being
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 umique characteristics are

described in U.S. Patent Nos. 4,943,424 and 5,158,665. Also preferred shape
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A preferred internedi ate pore size nolecular sieve is
characterized by selected crystall ographic free

walt@ses®ss of the channels, selected crystalliPE€T/B5204/030133

(corresponding to sel ected channel |ength), and
sel ected acidity. Desirable crystallographic free

9eizlea ek ?ﬂtgm%fdiart{]&}rg hapashsulh sidves TRlel hdrofbR\eisatadreare
I'n (i ]h e range r

0 om about 4.0 to about 7.1 Angstro .
hevlitasgsuwhrae XS M22, ASM123| Z.EM-AB.SME-4& SV ehTe BE£-33%5 OHERtIte,

nore than 7.1 _and 1 ni mum crystall qgraphic free
é?%f?ﬁ‘i‘@?te-o%%“é ap%2§ﬂ){‘ﬁé\ﬁre§?‘ér At %ﬁegm Preferably the
mexi MAM,eFYiSh fhdRRARRY dre b6 tndlban@l $évd i§ charhcteBidd by
than 7.1 and the m ninmum crystall ographic free

délected enystaBognapthid Essdipmatervoithashaimedselreied crystallite size

referably th mum.Gryst.al b G fak.eerflls er
CetroRotBed e ae b B AAT? s SHIBRR Bl PSPRL
brRAIELAPEE Hee dRmithirs beGS chiattldoDthAngstdudmsichee are in the
crystall ographic free dianeters of the channels of

mize o frem ahowi/bE tahoth i ARGSEG™Y, ay g AR prystallographic
| 1 t F n Pof . . ;.
S50 BB NPT s Bl P GO oe At of

EosRYS ®an 3 PP rkStrdrh, Prafirabily tie maxionpo catstdlogeapbionfi¢p diameter

reference. A particularly preferred. intermedate e

¢ 2 TP g Tof ot B PO T B ERPC et O C%F gl ks than
[ | ' #RR| @ysthllo deitie dreStmneser is not

%aqjéﬁg%mhgﬁ?‘%%@%gg tg%nag 282, 9 S8 the éonfent S o?r oo

whre thaarées er thbnininoon prystatiegraplyicriedeatiametsr jsmot frsp ghan 4.0

entirety. In ited States Patent . .
pestivy Taertaralqsgint FLETaBRET b R habiy StmgicbHaPsioves
Chysitshid & 15 2R I Ze6lI T AnbRark Bsust, AR Revised dslition,
and pores wth a mnimumdi aneter of at_|east a%)_L#% hich i
2081 foya@la Reietlpcher, RON ivieicsi andeld & (Yo ddtrvier, B Ofpeiich is
cat al ys as.sufficcient acidity so that 0.5 grans
tlﬂ‘éorrg%tfi{e&ﬁ‘gr?m;b srietfe%cé)rg%d in a tube reactor converts at

| east 5Q%ichlangpadesaiatcaheBTQ fore aizpnedemiar stfve1whh is

psi g, a hydrogen flow of 16 /mn, and.a, feed rate
disegll it fhg mesqr% PIQCSESIS ;¢§%°ﬂé?‘£ 5131{; SHABRIEsD %‘FFé’re%"Sff ?B‘ﬁms No.
s LV d )k ’ dbyan®Irpdtdd By ref
s R, B e e T T e o
binaheiheadir@yi n PniveiliStales PaienidNg528% $7% sediean inferpediatsarore

+ weight % i.n product en _used un C i hi

| SzefRlgolar B, Bﬂ\‘i@/ﬁﬁ%ﬂbﬁs‘&? 0389r%?fgﬁf&na%@%{r’féqﬁﬁf°é‘s)”d

L 0ored \lfs}ﬁﬁ 2 PREEIES dialétdd oRatladst iabbhtar.8 A pidewih hemhximum
ecul ar sieve may further be characterize

¢ . % bﬁépor es ¢

odiametennihouhay idnglhe eatalust hps efifiisnt acidityso thak Hereptos frereo
the range of.fro Fhi Bec@fatht 370°C, a
oPERLPoRRper i 4 FE FaRish o8ty gt s pf e ’
Chsdudd bOPOARHRECa hydregd fovede 60 ofl/minganhafredirateofl 1 ml/hr.
nol ecul ar sieves. are publj sheinl i.n.t h? "At| as of

The catalyst also exhibits 1somerization selectivity of 40 percent or greater

(isomerization selectivity is determined as follows: 100 x (weight % branched Ci6 in

product) / (weight % branched Cs in product -+ weight % C13. in product) when used

under conditions leading to 96% conversion of normal hexadecane (n-Cie) to other

species.

Such a particularly preferred molecular sieve may further be characterized by

pores or channels having a crystallographic free diameter in the range of from about
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Zeolite Framework Types", Fifth Revised Edition, 2001,
by Ch. Baerlocher, WM Mier, and D.H d son,

wEbk®ews®s3 pp 10- 15, which is incorporated hereBCTukz004/030133

reference. If the crystallographic free dianeters o f
the channels of a nol ecul ar sieve are unknown, the

ef Des bbote 700A Sarsl A efeflh d}‘ handmhes Wfarn & ey 4. Ca cfi?stallographlc
measur ed usi ng standard adsorption techni ques and

hife dametseneld @e@an@@lm@ﬁ oredsulst sigivesarerduhliphad ik ithretAtdas of
d Gk
S4BIEL P S TR B PR  ESPerdld o
S5Bieief, £hd9).H. ﬁﬂsanEEewa;tpp 185, whdelDis8idorportattd herein by
pert| nent portions of which are incorporate d herein
biFf#e1%r ence. In perforning adsorption measurenents to
det er nifike Q958G rZfhic ﬁgé‘ ARk @Pﬁﬁ' C%Hﬁr?el 6€a #ﬁfé@ula& tieve are
i's conveni ent to consi a particul ar ecule a s
ewdﬁmﬂmdthﬁfeffdciw pum: sive atfhe atoldcedat m@@%anfomrn@sured using
CE um. ad |on (@y%fo t he nol ecul ar . si e|n
af A5oLg T & %eﬁﬁ’i‘ RGPS FOFoLDds

nﬁ]hlﬁﬁﬂhﬂlhnétﬁ@diﬁﬁet%é Is&xme&@tédm@%kcﬂm Sfé%@smwésp&lany
ki netic dianeters of 3to 6.5 Angstromwith |it

hChmqr&)eAnermt%ﬁeCat@bNSéﬁ, ot 81979):andd &8Pt Not 40,871,
5 D R, BT Q8B F G At i

C@ds@fpﬁoh@r@éalsﬁ(reﬂx@hﬂs\t@ d&yﬂmﬁ@pﬁaki;ﬂﬂ stRiayd teahattfet are used. Itis
product inprovenent, especially VI and stability
ToPIveRiEnidacansidr aartjcukarmaleculian edwdead SAOMF@ch at least

955 AT GO BLSH S ERBe s g oon 1

matiaites (p!mFDﬁ;EW@hthﬂedﬂtdmrmﬂeeﬁqdemlaﬂ digves will typically

A N T L

aﬁﬁlmégcgjydrogenatl on nmetal is typically in the range o
f 0. to 5 weight percent of the total catalyst
usual | Hydmmnzam@ @talpstysefupir erpresent nveotion eptionally

eé(cg}%grése agag)(%c%ﬁ}/ ?&m W&‘o%e%z%foégl%t E) )iargs% Séj 8 D (r:aEtalytlcally
C gdiive iyt gandtivn wses 16s 16 pltoahcy $Iﬁ’§)rov&iﬁéﬂﬂ désp@m@lll}l' Veand
al um na, sjlicaal um na, nesia, titania and

cﬁiﬁlﬂifﬁ’a@ ypisal qafdytisatly aqth\@ }b’éWﬂPlfl'fl"é% myegls include chromium,

h [ r [ I |

BB AR Aty Lotdf, (s Oh Sind AILEURY Billadium.
pThemietalsgdatimen dmkpallakimﬂn al’e(aspfeplaﬂt}dpfefun&dy\wﬁth p@hemanﬂmost

on the char.act.er cs of .fee sed. In

come i ERET 1Bl e i el s e P Sl mount of active

&Bééngﬁo@ﬁl%tam§ @?ﬁﬂT}hlnttH@FanE@Sf @qn%ef WAt rc¥R%f the total
1orrater|asb i ng bel ow about F i's mai nt ai ned

bedtdystatsyatly femm@.1dg 2 pveight percent, and not to exceed 10 weight percent.

The refractory oxide support may be selected from those oxide supports,

which are conventionally used for catalysts, including silica, alumina, silica-
alumina, magnesia, titania and combinations thereof.

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
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producing the internediate oil isonerates. MId
hydr oi sonmeri zati on conditions are achi eved through

wop@sasiony) at a | ower tenperature, generally bRCTHES2004/030133

about 390 F and 650 F at a LHSV generally between

about 0.5 hr”and about 20 r . The pressure is

ttX B?a‘fajiébs‘(bcrl? ARY Ybot 2005FY s hidRREd beeACaHRat 8 wt % in
refera rom about 50 psig to about 2000 psig, nore

gnaﬁumabmynﬁ@nuﬂmhnmtmmﬂenpgig to about 1500 psig. Low

press vi des .enhanced..i soneri zat i sel.ect | vi A

whi oh MIdBpESispRerigon caaitions A ashierd trair doeting i »
AbwkPenipeftire, [d3H& 2Ry BSWetRabaR Jo0CFead@d0yFeat 8 LHSV generally
Hydrogen is Qgresent in the reaction zone durbﬁg t he

t‘bﬁﬁwcﬁneabﬁ@fr hr iaod 228 ds . t Thel rrassue ssiyricHpuiregehowilS

f eed ra abopt

SR CP BSeoBBtatlly Frch?ahe VB Pl app b B TRE more

%&ﬂrﬂpﬂbmhﬁoﬁﬁm/pb@ to ablgd I@l@ms@ylb@v @malratpﬁwma'smnﬂlanced
e product and. recycled to . the reacti.on, zon

rﬂwaewapa PRty ZRiPl FPSE YA i FOHISOWSTIRY ! oA ?ﬁﬁﬁéacimg of
ge%‘d' thids ?I%E&g?% ﬁfcﬁaaf’éﬁ gleﬁl ze mol ecul ar sieves
uce i nternedrate ol merates conprising

par af f Hpdrogdnyid presert o the co agtomervns dhang ﬂg: Igpleeisdrnerization

E&gg{sgj e haR Sy atoRen s Gt BaN DRt P38 3 MSCr b

@ﬁ&fsﬁﬁﬁétﬁ{dﬁrcpdulmd fé&'ﬂ%f 95:&51) f}%&ﬁr&lﬂﬁ &ohh%bu? 1 @ about 10
preferably | ess . branches per

00
ChASIEGHshL. Hs(dmgtnem he aep@yatﬁﬂ/lﬁrom thednpdigt an@rﬁyyq:@d to the
Sol vent Dewaxi ng According to the present invention,
t }8CU G % Redi ate oi | isomerates are subjected to

sol venthéke wan Hydroifniz6ti 68 conditiomusingdths shayel sslective
conprising paraffinic hydrocarbon conponents wth

omtqueélétf n%%mﬁ@cwbﬁa%m @gdueme?ee%ﬁhéte qgHgomgRtesnt

S REARHESR At AT SRl RASs Bl B SOUTRAC Brfiching
opropergies, Hien gamg I(ﬂi’ hmudrtté olf beamchinggvewticent r at ed

Rt A A T e E R e e S
| ﬁl%férﬁﬁl? ﬁ&?ﬂiaﬁfﬁ% k1 brSRARE ﬁélemo SsiR| M derhfiged by NMR

ermediate oil isonerate in a solvent, such as
nmbtahghing timlysiket one, met hyl i so-butyl ketone, or
tol uene, or precipitating the wax nol ecul es as
di scussed in Chem cal Technol ogy of Petroleum 3rd
Edblve@iDewaWd | | am Gruse and Donal d St evens

MG aw H [ 1 Book Conpany, New Y
According to the present 1nvent10n the 1ntermed1afe oil isomerates are

subjected to solvent dewaxing, producing lubricant base oils comprising paraffinic
hydrocarbon components with optirnized branching properties. Therefore, the
solvent dewaxing produces lubricant base oils comprising paraffinic hydrocarbon
components having low amounts of branching overall with branching concentrated
toward the center of the molecules.

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, methy1 iso-butyl ketone, or toluene, or precipitating the

wax molecules as discussed in Chemical Technology of Petroleum, 3rd Edition,
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1960, pages 566 to 570. See al so US Patents 4,477,333,
3,773,650 and 3,775,288. In the present invention

W@ odogesmocsiewaxi ng i s advant ageously used fol | oRETYS2004/030133

hydr oi sonmeri zation to recover unconverted wax
fol l owi ng hydroi somerization at nmild conditions where

CONMURLSGARS afd DbRSIVERSvdne, MRGesvw-2till ByokiCHinek Ot a bt York,
700 F is |less than about 35% Accordlggq to the present

i AL pegsa 566 be5SEb| SenalseibnaBetants Héy7.B @oWd‘u@iOe@d@y775 288.
RSP EF SEREH ISy BB AR IFA bt

cﬁ;airbirsgmeniaﬁbﬁwreaioeepdxﬂcohwtearmceﬂoﬂobvmyc@@mmémuamn at
under Pﬁ?ntrol | ed conditions for crystallization of the_
pEHlrcrRsiEonwhee ecrKersions phide Jet e Dipteial bpiling helpw about 700°F
p{sqgggmbo{l okntermedi ate oil isonmerate and dewaxing

sol vent, are heated to a tenperature at which the wax

is di séotorénig tdthe presdnt thvehbomg¢hd ©lvdne dexpa;sagmalymeaoaducted

B O ETBRPRA S 0r elBoMETa dR5F OaBUllin gt colvent dewaxing

4nﬁ8b€‘a{:bo%ﬁlishe@o§* em&%{gqhtéhﬁea@ter&ﬁg&ﬁ&a{e%o@vem d@ntx@ures
whi'ch a substantial portion of the wax is

c wy@r abitrolled canditiohe farengskadlization of ﬁmarﬁﬁs@ Wit present in the
our

| d
PR B nRn IR B erR ey ch PRl Hofl goVRRfg solvent,

Mapethented ttf a Wanpefdtiifd @lvehicH thieavaxee dRbslved. IThesmmeﬂ @h&rge is then
and so] vent |s subjected to solid-liquid separatiaon
f passpdingn e pgpl @g Zanwber% goQding-is gndaatken af 4 upifipsiew gate in

8916 rg? qui g separ at | oﬁj/nug Eﬁul%t‘é@%%ﬁ@ I%Solfeaaield (eg.-107t0 -

e ﬂp‘?@))aed/hidhra smbﬁam’aﬂl pmtmf oﬁﬁx wak ystgbtallized amd the dewaxed

[ -sol yent de knawn solid-1iquid
Bicat o5 %flefe Ueiehas as ﬁte§§’%}‘i BRIt g?m§8faflrrpn§pon achieving the

Caégtlfeafde%ﬁlhg g@?&u}é kﬁalﬁixlu% of MR er G BHeYmedifte oil

comer ci al proces [tration in a rotary vacuum
f nSOmrqte faod balvend 1$Jyuls g¢tv®m sqhdsliquui sepheatign forngkevery ef a wax

d_The solid | ot ai ned
TR PS5k e S B B st
s ﬁ@@lﬂ%&}%ﬂatﬁinl teSli@R] whithWhdyohe érﬁ]i)lﬁyl&i . b§shritidn of wax crystals

distillation for recover{ of a solvent fraction and a
d &ipendide oilwplvierkselutinnseing e,!sn@wu selid-figeid; sgparatigpn grocesses, such

pr S | .
250689 bRRg, ARSFHL060 s MR, ik SomBRhelin My
r pfeeesns diltratidnlie h rroenmy vaciuyn ﬁEerL fdlotedibrymatvehowbsh of the wax
usefu|l as _ dewaxi ng ? I ventfﬁﬂ?re ket ane ont ai ni. ng

B

t 62> ISPV eRt dhe Sofigvaxiol aflaESeRRF Py he solid
k%Q”@lq{d@QSasla%ﬁ%ﬁﬁ‘t hyl i sobut yl ket one (M BK) ,

m xtures of ketones, and m xtures of ketones with
ar omat The kgpdratasiaoibsalyenirolutithingg siigectethi distdlationdenrrecovery of a
lggﬁl}r%tc&gn :!11%\/\2’1 l 3¢ lél [ibricant base oil product fraction. This process is as

described in United States Patent No. 5,413,695, the contents of which are

incorporated by reference 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
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23wei ght hydr ocar bons, including dichloronethane and
di chl or oet hane, and m xtures thereof are al so known

wa@lewans e sol vents. Sol vent dilution of waxy oPCT/BS190k630133

mai ntains fluidity of the oil for facilitating easy
handl i ng, for obtaining opti numwax-oil separation,

apdighPhy @82 JHs) ﬁm@mhgﬂﬁhﬂ%ﬁéﬁ%@&dd HéRbSthadd) @nd mixtures
extent of solvent dilution depends upon the particul ar

i Heeofredi adgodknoinm dewmenasdvetts ckelverm dilubdy efwexueibstocks

t he. to filtratd . t in the. i

. Bt A St pLaH e Ry et et e gy
t Rex-SaRapahtic) aBdT6r oI gpRidiinh dewaiedidiieyiviay Teoead of
in the dewaxing step may be recovered and recycled to

t Belvent dilpdonsdspends Hpow e preisuias intgapedisie pf dsogresete stoclsy and

t toy ] i :

(S RERE vt BB ALEH o BRI hOfqethf Zond 368 the
VW esired €inylahiin g ablventrtoaildaie sapaation hene: ecover ed wax,

the wax_ _may be_ subjected to the, hydroi sanerj zatiqn

step oflkd@ ngFERR AF ek FERSed it dgyatag SR g g ered
R b B st i e prdcell g b presen
t hyepiiacasl®or cofl eeted Sl othertusee(eag:) fog promedsulgrintoeortusp asenlable

oil ¢ rising. parafflnic. hydrocarbon co ents wth
OBk OB Geutirhe A oF & PFist Htr FeeRersA JoH B ARG
Megfjsctdd1dtthd MRirbiddiicei2BlioPR&EoPihk peRBRITh@$ioR aloat bty be
hydr ocar bon conponents havi ng | ow anmounts of branchi ng
ovemnbined withanether raan deadaigckoReevrling v @r e parion affilee recovered

c f I e e lubricant base oils
cg"r‘}‘s{pﬁcg?aﬁ%sttggﬂa%ifl%%@ﬁég?%gar bon conponents wth
opt i m Addr fylesne [dengxines o Wbrant Faseroil Bemprisiag paraffinit he

present_ invention have a ki nenati %,vi,scosi_ Y, 2%),10,0 C
ohygpeb@} canpamentbiith gpvimezsd branchingds proyiledy Giptimized

| ! . o . !
C oﬂﬁ%%lﬁggh? Eav ?ﬁg%gﬁ%ggﬁeg?lan o F‘Fl ﬁg%ﬁ%@’?ﬁ s)jc osity "
| ndmpesntyrhasingd ovhanowtteoflMaegating/oeaa ivith thelerdsngf

the oil, defined above. Pref b he vi t .

| Avruea e BofE (A TS Rsrioe. She bhEc) bRl comprising
i ?}iﬁﬂiﬂi@_ @b QrI6E 3bMpohdhadwith 8 pilaiAQtbraichiRSbdovetdddin the

of the oil plus 5. The |lubricant base oils al so have a

potacegscif the presend duvankign havega Ignepete giseesity af 8eECrafgreater than
9 pte . Vi, S 1o )

L LSRR s BYE BRI S P trocason
pebmpsnchathaeg dttmized brapohing hate Viveoditylihi e grdats ¢han the
oil and.the internedjate_oil_ i rate priog

i.S0
s dietgshVisgeinindgressoighesilas defined apaygt Posierat
24k def Rl /BBt base oils of the present invention are greater than the Target

Viscosity Index of the oil plus 5. The lubricant base oils also have a pour point of

t .
ly, t%e viscosity

less than —8 °C, preferably less than —9 °C, more preferably <-15 °C, and even more
preferably less than —15 °C.

Generally the difference in pour points between the pour point of the
lubricant base oil and the intermediate oil isomerate prior to solvent dewaxing is |

greater than about 25 °F.
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The [ ubricant base oil conprising paraffinic
hydr ocar bon conponents with optim zed branchi ng, or

wopisosmbiy the internmediate oil isonerate, nMaERCDES2004/030133

hydrof i ni shed in order to inprove product quality and
stability. During hydrofinishing, overall LHSV is
alHgdtofthigfng o 2. 0, preferably about 0.5 to 1.0. The

hydr og artlal pressure I's greater than 200 psia,
pr ef er jg‘?g brge PHERTRESTE 99{?8}% hydsosarkigp gpmpeiryts with

r
g?%‘i‘%“ez'?”‘?’%%%ﬁ@@r i) RnlcBh R Bl LRLAR, by be
1@3011‘Oﬁm$h5®6001€@ﬁ;b8b1pr0v'5qnp¢maquams andstglility. oDl Ut

oo shhenbreh iy Fraboll G5 bt dfebluhuia Sipaid e
Nt Ser oAb resHrs! gk&atérélﬁﬁplw Py, b%f&xlaﬁly]rgﬂéné dbBSabout 500

of the International Union of Pure and
arfaiie ehapt 208Q osiaadlygtagen mwculatlplaratesobm mmallangreater than 50

AT e o GERNS R b8 SRR G TefbBrdpdtones

0ﬁi0ﬁﬂalﬁ>|utl BOOFR t0labsitl 71508M PsefEmbIT r&n%lhjg FonPA0°F N 600°F
3,852,207 describes a suitable noble netal cataly

and mi PHitel)ndyeiodnishing oatalysiiinebide aolzlaﬁreﬂt@lgt&@naﬁeup VIIA

O AR O IRP AR G s Fion PN phrC e oled

a@hmltsltm) -swoh y platiomm aon gakbaditm mgsahelﬂmnlaa dr silicbk@Bshatrix, and

a bo g‘i@ n Igﬁ{‘ %@EB%’HPC M ISP&U@%M ;I/\‘@ge%mé)r nickel-tin

C&{ Eﬁﬁﬁﬂﬁﬁh B8 sﬂéécﬂﬁ%natfm eUR Hae N Bas2 (09 Ql'és&fbes a sultable
plati num catalyst contains in excess of 0.01 percent

rmbalb mq@aleﬁ@ﬂ)aib byd peldveoeditions. a@ther Qntab]remataﬂyma:ta Idgscribed, for

at | | s I SodieeS uch as
e IS, Pa R sfefaie S o Wouo s HoFE: alonooie
Qnéﬁal \uich a©pidkel-met,baeans Bhder tthgstbnlRhi GRRhstBES 05, lahd
of the_ pr esent i nvention conprise paraffinic

Af gvaight weicent affackst anior ¢pyalt determined as
[ ri
e B tbncTn bl HRRARENES, EHRESH Moty conains in
bexameshofyy0 hpereeti myttaly peferablyibesyechdal ﬁmm Opetdehtmetalnd
e cepti onaII i.gh VEs. The | ubricant basge 0|Is of .t he
HRLORY 8?1{1&8% MEEAIRIRY Alsbe uged; Fuchrsimixggesef plafnug and
g;agpatdgﬁnthan about 3.2 cSt, preferably between about
2 ¢St and about 20 cSt. addition, the |ubricant base
oils of the pr esent invention conprise paraffinic
shaa/' ng average carbon numbers
: SIACANg)| v o5greater t han
about $ﬁe hﬂﬂiéaﬁﬂj’age @ﬂ@&ﬁﬂh@ BleseitiBRnEbn LHAPriad b ITiATC

and | ess than about, 70.
hydrocarbon components in which the branching is optimized. The lubricant base

oils comprising paraffinic hydrocarbon components with optimized branching have
high viscosities, low pour points, and exceptionally high VI’s. The 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 paraffinic hydrocarbon

components having average carbon numbers of greater than about 27, preferably
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The American PetroleumlInstitute (APlI) has classified
base oils according to tlieir chem cal conposition. As

waledosngtdedy the API, Goup Il oils are very hp@ius2004/030133

viscosity index oils (>120) having a total sulfur
content |ess than 300 ppm and a saturates content of

ot thid@dups0,88d dhort Pre?&l¥blyAilatéatRatPatout 2 Phhdledd thén about
are traditionally manufactured by severe hydrocracki ng

- or wax isonerization. Lubricant base oils of the

pr es ent’liﬂl n[gﬁ@ﬁéa%ﬁ’e%ﬁv\%leﬂﬁ{ 1‘% d @Aﬁ fi‘%scggsgﬁ'%d %gsepéﬁ Is according to

se oi'ls

fiemiiSchMrmbala‘tohrp‘WsmOm als gefifad bydhatf%é’djt(&ro&p an o&lls aﬁe very high
Fi scher - Tropsch f eeds, .the Iubrlcant base qils w

avisgosityiadex pily (128 havine iotal sphim content Wéﬁthﬁ@éO%BPﬁl and a
of h
héaégg&a&ewon%% Sﬁgehﬁr AGHQF Gingd 9%(3%1)@ ﬁgﬂ‘ﬁ Ff@/ﬁm h@n

fromFl sc Tropsch”waxy y have
t tnaditloaa]ljr manuﬁnttueaﬂlsy &Eﬁ/eﬂeégzﬁrdctWhmgtmdtor Svagpsomerization.

e eate than 95% and.t ot al
EbhfRe betcisaile Sesdh hisafion 87 GoartaluBtHASH ApfSroup I
pts@éeemdolma@ﬂq\w@fb Iﬁﬁdé)fr@rﬁd;v FoddsHeh A RvAlotad tshl&wcohfent
determ ned using ultraviolet fluorescence by ASTM D

581531 ama Flsehq@—éfrr@pa@h Ifeads, thi &ubirigpntibeameilseilalsd haye a total sulfur
it%r ag 6”' ¢ hydrocarbon conponents having | ess
arkyr Br anches per 100 carbons, preferably |ess

t h an 7 Laibhyhntbfamts@&cminghe@h@@emmﬁweﬁmh fdefrom Fischer-
preferably | ess than branches per 0 carbons.

6. k
Theeweh ey Heedseepsrally %V@de@i/ gyl confenty of lgspihaa @bt S ppm,

pr e%]p% a yIt s@?{%ﬁ% t\i,i\f%} 5 Zf’héﬁ%}){gﬂﬁﬁ)lhﬁ%n\gtcc{% ents of between zero
pzhmé abd)lftéf@’o,mdlpimfenably tetivesmzerdami 2Huns % "linxtadfselfmbls y

th % dd { th t th
( feeriegsmedtraieb fisescrttthols BBRAS 96 vg
pr ef er ahl¥rBLRALRE ldbﬁéﬂlt%sé’\&?@coﬁﬁﬁlsé pRaffeaE B?cﬁrocarbon

i ndexes of the lubricant base oil the present
i emappnenis havangyleaethan Byallgi éeﬁneheStma ihO%b@b@ns:s predgrably less than

pt efer.abl r eat t han ab ut 5. S

of FUE e S FEIER 05 AR Hlor2 el Rt WY 5 RS Foranches
hy&f D@@éaﬁ%hsc THeMr&ithing 49 tWUw@fpotsi‘ﬂﬁnea@tcHHrrrﬁﬁed by NMR
branchi ng, as.  neasured by the percentage of neth

hM@WBFIF isderg thame2 (oW tr24 nreferabbrt legy thae ko W@% £1e branchmg
thh% lp%@ffiﬁﬁgl 1388 thin FLGWLS r@ﬁrﬂgﬁ% 20 wt%.

car ons our or nore carbons re on1an
eaddmbnuh)e,mnﬂtmg athth¢ G2 o Jreatar posstinils it pabter than 50 wt%,

e S0 e 5 BB B o
t ﬁf‘e %"e@e?ﬁ MvehB¥e Ehte' gRReBY BrdafeR BERIB6utSI Ghd H&%raﬁ P%ré'ter than

l'ess than 10,  nore 26preferably | ess
8abfaW05 even m)re preferably | ess than 6, while

retal ni”ﬂ% lhgr\{\c’:ant base oils of the present invention comprise paraffinic
hydrocarbon components in which the extent of branching, as measured by the
percentage of methyl hydrogens (BI), and the proximity of branching, as measured
by the percentage of 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) 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
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pour points. Pour point is the tenperature at which a
sanple of the |ubricant base oil will begin to flow

wanaen3mes ef ul |y controll ed conditions. Were POIUS2004/030133

point is given herein, unless stated otherwise, it has
been determ ned by standard anal ytical nethod ASTM D

S PpérefiBly iESahhi BY dnelasven BRSEpRIdrsbIWMdsE 1R, Wh?l@ ektaining low

branchi ng accordlng to the present invention have

e DOl pents. pour por nts. The pour points of the

lubric are | r.abl o
oss. ¢ nan BGREisthe ol atyh3 sudiole ofE B byt v

proegertalfloy higes cdrhﬁﬂly—cbﬁtr@led@oﬁdlﬁoﬂ@ | WheteSpar point is given
sure nt conplenentarx to the pour gornt and is

spgtate toélr%@rssr fypes %ﬁenr%ﬁre Ringd & fsndarg anglpacal method
Nﬁﬁ‘t59ﬁ?§§ ? Hﬁg%%%agé)oﬁe\%% g@ ﬁz@@%ﬁnyﬁgg %cecordmg to

care ul'ly speci itlons poi N
d éh@pmame leb;lthIf Me&xaeﬂﬂntepow@b'hdtd) 'ﬂ?e?@alﬂ Poinfshef the lubricant

brre a nchi ng accordi
affh%l Eeé arnn eﬁt PI&% ‘ﬂﬂi’/ 1?5% d @1 e HS?faV@g’ e,
trg,ﬁa eee@oﬁﬁeﬂﬁﬁygsg hah Npexes of the | ubri cant base
oi I's conprising paraffmc hydrocarbon conponents with

opt i m Addudbpeintisiangeasnwment canppmentaghiodhapar goigheat ér

t han th Tar, \Y/ SCOSIt I nde I ub cant base

o Pk oL A1 BEberibE BUith 3 RAe S Eut 4Rl B Pl R8RS o

| Ridexloph hareurddebtareully s Pé@ﬁe@dzdndﬂidﬂﬁ BlouliirtaMgebedfetermined
ki nematic viscosities of the |ubricant base oils with

oW Far 2sempleanShVAE H178-99r ddedybricanibage pilg with gptimgred C

MR D 0 e O TR0, e 0

oi | s arkhegédvesit} indeteawidic labseint basélmﬂs complisingphrdffinic

h droi soneri zati on de roce used i n the
FEOCAPOB FOMPERRILVE opngﬁH ﬁé%e%re@eﬁw ighapd are

B
e

arfoanrthe a‘fargﬁ:aMrﬂChstrekldpx efbnfutircaiidtase e phsiSo Témaia@@mﬁ t

8., wm 9% and pr.efer bet ween zero..and.abo 5 W %
e R A A FR el BB bl afe ercater
MVaks Hpest atqmep,yaneﬁhé.\ﬁbe be@ﬁeﬁ%@ﬁt hedSt shd dbout 20 cSt at 100 °C.
publication by Kraner, D. et al, "Influence of G oup

11 & | (Thedadeialmaphthspposites hriest baseily ackgagrallyhow or absent,

ATBIS Ll PEBROAGE flon iRl BHocRl Bka e bribation.
199D erallpewher agphthenod ade pmpﬂm; the mephtheardsand altost dxeluswely as
lt g%rri?ég t]égrgg ﬁ{_tgt%hle ‘ﬁg{(@%l Sghﬁ%ﬁ?%oﬁg@nl gl%(‘gg r(lee{pr}rllthrérelgs present is
di3aRith DERLHA Hbhi § %@@ %Y%B&%a%%taﬂfmt 5 @t v The
pent anapht henes, and % hexanapht’henes neasured by F
f ovaplthetes ssampieasured using Field Ionization Mass Spectroscopy (FIMS) as

described in the publication by Kramer, D.C., et al, “Influence of Group II & III

Base Oil Composition on VI and Oxidation Stability,” prepared for presentation at
the 1999 AIChE Spring National Meeting in Houston, March 16, 1999. The percent
total naphthenes content of the lubricant base oils of this invention is determined by
taking the sum of the % mononaphthenes, % dinaphthenes, % trinaphthenes, %
tetranaphthenes, % pentanaphthenes, and % hexanaphthenes measured by FIMS for

each sample.
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27Si nce the |ubricant base oils of the present
i nvention have extrenely | ow anbunts of aromatics and

worzdosi319shg napht henes, the |ubricant base oi | BCHESZ04/030133

superior oxidation stabl lity. One way to neasure the
oxi dation stability of lubricant base oils is the

Oxi dat @ind3Nhé BibticadbaseS G driARArBentinSent it lﬁ{\}E eXNemely low
3,852,207. The Oxidator BN test neasures the

r aEosntE e arqneatiss japd udiiTing nerbikrnce thelubreant baseygils have

B a ;
SRR LIPS e TBE B X e
Vidase A8; is firg@xidbtor BC®st, Adatesaiteyl bytUns. BaaetiNg. 31852208, The
one .at mns&her e of pure oxygen at 340F. The results are
r P69 aREBN e SrsRsuey thamasiance toexiftiasrbianeans phe Dprae-type
Oi 5 »
usolé( d %)ergsgﬁg%ngﬁér |BF gﬁgjomtg géﬂatll%o pac gé)gfsi s]ﬁdus)Crlall
i aofl Fdgthepnng Gheroistryt Bolb2s, tpest 24). 1936.eNoanallyy site dogdiions are

m sol.ubl e neta t i n kerosene
S ot bR Rt PRrcr et oDt S S b rep Gt i Hours to absord
C a0k edE 03ibl 100 fg%f%ﬂn %ﬂfer@hﬁﬁ&sBtheét hes ﬁﬁfo%ﬁallyﬂt it B8ed per
catal yst are as | ows: Copper 927 ron =

2108 B spnet ibend an WU NCDagEs ISI\IaﬁlgéfwbmetE&oe wp@mteénahe

T|n h ddi ti,ve sSOmII

o MaPRE R uRERY of SRy PE TR RAF ARG kBepretirylafR
g ra&éi&g@ﬁleﬁil kndlosiHef i eRdkcdeX bil atfﬁé cBNeRaionE 08 tHehﬁ‘etals in the
res‘ponse of a lubrjcant base oil in a sinulated

aﬁﬁ abyshase s follgvgh Coaper a0 9ok Pime h ok b 83 sy §hed8
SPEL MingiesaStosob B 68 FacDRhsthd S ARGRA Mk dakis 59

a nhillbonolesnf z1b¢abmpoiyprobyleM]IhmeyldlﬂhophosphaEeJpeﬁllﬁ)é grams of oil to
bri s of the present ention, the .

Q%e&%sﬁf??: R BY mgasglfeéﬂl CaPoRORSR O LA 07 Ol @ simulted
gf)ﬁ‘éaﬁghy Irﬁ%}?@tilﬁés Blhl%ﬁ% ahkesto ﬁ@oﬁ%%ter%f%ﬂ?g%n-rﬁﬁhcate good

ri cant base oil resent I nventi on hmay
us)etulaalon miabidity. nﬁqr gsoergl @qoﬂéds desired ththe QuiddtorBi @f e |1¢1mcant

SFTEH s M0 RS SRR 8 o B G,

C @i 4tbt BNalalferio givatel thahabeutais heurs] p&m‘ﬁbl?’/ @ebaRe thiml Hom 30
wax, polyal phaol efins (PAO, poly internal ol efins

@S di esters, polyol esters, phosphate esters,
al kyl ated ar omat i cs, and m xtures thereof. Al kyl ated
aromatics are synthetic |ubricants produced fromthe
alBdgndat | on of aromatics w th hal oal kanes, al cohols, or

olefin t he presence f a Lewis aor Bronste aci d
catal y e Tabricapbbase g 65 spmrge%"&ns?%wav.be uﬁ%ﬂ@?f&%?ﬁ@ay be

| $1&Ha¥e Wlﬂh@d@bﬁ&hﬁ‘le&a‘s@ ofld oo ﬁﬁ%{bﬁ@&npﬁﬁﬁé’ BWntlonal
Functional Fluids, edited by Ronald hubki n :

pioreps I base, oilis oo psicaebdronp Lkhase oils @puven@xoaaiﬁregp Hﬁ base oils,
allé(&fnez%ltz%g petroleum wax, polyalphaolefins (PAO), poly internal olefins (PIO),

diesters, polyol esters, phosphate esters, alkylated aromatics, and mixtures thereof.
Alkylated aromatics are synthetic lubricants produced from the alkylation of
aromatics with haloalkanes, alcohols, or olefins in the presence of a Lewis or
Bronstead acid catalyst. An overview of alkylated aromatic lubricants is given in
Synthetic Lubricants and High-Performance Functional Fluids, edited by Ronald L.
Shubkin, 1993, pp 125-144, incorporated herein. Useful examples of alkylated
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28aromatics are al kyl at ed napht hal ene and al kyl at ed
benzene. Al kyl ated aromati cs have good | ow tenperature

w@e@pmsdses, and may provide inproved additi vePCT/US2004/030133

solubility and performance in blends with other base

oils. Since the lubricant base oils of the present

| OO B "ﬁ%ﬁ tE tdidn dikh 0 RMORR A 1RYIatel afinati

VFs, ar?d ﬁl %xelfg?tﬂl on gt agl ]Iklfyty, they are ?ae e

b hem:lgao@ 13W¢cmperature prpgﬂfraeh agd moy veowdearmalrovadtaddwam tsolubility

base oi.l s d t hat., when the | ubri cant
b&ggpfﬁﬂ?@aﬂ?e'ﬂé '8# rr‘i\?%‘?w?l} on are bl ended with

one or Sk eheitdnBale o|11'sl BF e st ferfioh havd B&ellent cold flow
addi tional base oils be present in an amount of |ess

t peopegBichigh ¥ st pnd hlgln exidatéan ftabalify, they aredil¢al blending stocks for
c br ts Lubricant base oils
ar%ggli%aéltgr?gg‘feqﬁﬁgéﬁ{;brg aﬁ&aﬁégﬁ%m of finished

| ubri cant prefgediethal wiyentbepibiisam Yagr @Rtof thd prageny D¥/emtfon are
the finished lubricants. Finished |ubricants co

a blapged withong g5 0BT 3ddipablpbriens bass odlsdhapdditienal Al Base ol be
gc%sﬁlggg ah egﬁ@c{itlgsﬁgﬁﬁsiﬁm %@tﬂe&oﬁyﬁfgs et b Fs% oillioBfifsition.
appl icati ons Fi ni shed | ubricants nust neet the

specificati.ons for their intended application as
d&ﬂmjm Ll concer ned governi ng organi zation. The

| ubri caRbribas 8af il af the %sﬁhﬁﬁ)@tﬁﬁt doMRAEMT fidisBed lubricants,
useful in comercial finished lubricants. As a result

ofgendrelly capréfinggreatoran fef ol of the Eniphaddelricantsr dipushedes,

AR B PO R 2Ry il PG RIS AL BFR FRRLRA Bibricants

f @liay B Vsc@n 1hGEEbIRRPdiIERBEN NS, axllés, athntibsdéhs, tindustrial
excel l ent oxidation stability of the Lubricant base

(o] |apgh(i#10119n d& lpysb%hbnpq%ﬁpqt @ppeﬁg)g @Beqlﬁ”é‘ﬁf’ﬁ%@ﬁ' lﬁllleni 1ﬁtende d
£
a:og#)]%&ﬁgn Iaé'l Héﬂlikgg)tysﬂlé QJHCQIRIE(?, gﬂt’e?}lg?% gr T/zu (S‘H

icatl ons trves ended with the
| ubri cari litakenidhdse ofls d)ﬂ’the plrem niventiveat usefil incommercial

AR hrichlendad OOV STRE T s AR BT [PRETI, ne

f | , T Bt fcaf basd il Sfahe pledrk aﬁfv%ﬁmmb Weigabld
e l'e,” anti-wear additives, agents, detergents,

d|fsmsrlstmgfsnslwdtluhmauanmtsndqdcfmmw ﬁﬁth@@@ppls@élﬁns Iyjaddition,

B MR PR B AR TR fvcnion

| AR tREPusefil 9 fihidhedDiubOEamts HERlang M@'hherﬁg@aﬂuﬁe applications.
enmul sifiers, wetting agents, lubricity i

metal  civosavbich maydiolblongedahile lubHeatt RasseoLbejdhg Bresent
b?@e%é@ &q E)f’ovn# é"ﬁglsﬁ bRt Edr%&)%ltloﬁq}l(g{lm%!%e Eﬂa

ydr oca ons, suc hose descri
U.iftendRait te fiapdes selbct@DEneBB3 of the finished lubricant. Typical addltlves

include, for example, anti-wear additives, EP agents, detergents, dispersants,

antioxidants, pour point depressants, VI improvers, viscosity modifiers, friction
modifiers, demulsifiers, antifoaming agents, corrosion inhibitors, rust inhibitors, seal
swell agents, emulsifiers, wetting agents, lubricity impro{fers, metal deactivators,
gelling agents, tackiness agents, bactericides, fluid-loss additives, colorants, and the

like.
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and 5,189,012, may be bl ended with the |ubricant base
oil provided that the finished |ubricant has the

wme®ensmsy pour point, Kinematic viscosity, flBSHUS2004/030133

point, and toxicity properties. These other
hydr ocar bons i nclude base oils particularly useful in

dri || i muhéd HyldetsoartiBys, Wash &fthSealdrfbed th B.S. Rat&RNNG,096,883
5,096,883 relates to a substantially non toxic base

oiand 6 H&P,04 3rrapy be bleadadrwittathie yutaicani base pid gratidedithat the finished

p ' ed- chai araf.fins subgstituted w.th .
P Biichhties e RBRGRS DR KRR AL VB adivo st acd dbhcity
bps@pettids. Phiet etirbhydrbeirbdig ildtdetnie alopdrtianearlpheufil id @rilling
car bon_at ons Iper mol ecul e and, nore preferab

ly,
pelcific E Y0806 SRR BLS- E3tent NondAo&8 bislpses Ortoiubeantislly nor-
Usoic BadeStt thmolnsrists §%e%l%r o?lb%%ﬁe&-&aﬁ ﬁ&#& sGr braf'nched-chain

hydr ocar bons sel ecte the group cohsisting o
b panfiiresdubstiirted otithoporestes figytiviedisy, 2@ thiktuesn thereo D therbaseoil

S TR R s S

t %&Q%feﬁmg,i lfe%igb% atoier ¢ ﬁd@ziggaﬂ;@y&&b&f atBald b&ﬂ'lmtsgcﬁ@. UsS.

the finishe ubricant wll pproxi mately
abatent §o. nb3YHL2 relatesdasymdhetichydfacaibohe seléaitt fremribe group

' lLubricant b ' f th t
RO o REGEned et e S BRRR S frieingioR PO BBt
pebiithinidy 90, MGy, chiifl I@xaeiddeMereiX itkiAs1igotnerd Bdvielantayerage

| ower anount of additives nmay be required to neet the
s Peodeauia sreigi of figm 129doPPR-shed | ubricant than is

typi cahd y: i j 0l |s. J .

D S B SR TR B PG v e
f apprefhimchtély Arto aboit SO ivecighe percaaaifmipnfigishddiubfi@nt. However,
literagtyre.and wel |, known to those of skill_in the .
afpce %ﬁiﬂ)ﬁ%&ms ofl, 9@‘2\? PESCREIRYenHEn Raye e pliess proveriiss

b o | ati

A ) SN BMS BIREL B3t o,
b embipipfraddigierestingy bé taquirech® meet thd pedifisatios dorthe figished

sur usi ng .t st andar.d .anal ytical. method D
BB ot il SR BV B8 ot e BlPPes. Ao use
usegidigveriin foratulLndifnashed ubadalty isivwal ddvahagdtis H literature
6352-98 refers to ani_ la.nal ytical nethod, which gives

s ks kpayn jo these mdBepts as the standard met hod.
30Exanpl e 1 Exanple 1 produced a |ubricant base oil
made from (purchased from Al drich) using a Pt/ SSzZ-32
catal yst (0.3 wt% Pt) bouBRAMPHESS wt % Cat apal

ﬁl/lsérl:n'/ B@pe g%ggt_riéjqqnw o h%roegigla?r?eidgo'y ﬂcl)é ?olk)l;vl?r\llg' ilﬁggagve
examples that are intended to be non-limiting.

All simulated distillation boiling range distributions in this disclosure are
measured using the standard analytical method D 6352-98 or its equivalent unless
stated otherwise. As used herein, an equivalent analytical method to D 6352-98
refers to any analytical method, which gives substantially the same results as the

standard method.
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Reactor tenperature was 575F. The effluent fromthe
reactor was subsequently passed over a hydrofini shing

w@ at0aloy®snt 450 F and, ot her than tenperature, PECTESHa#HE30133
conditions were used as in the isonerization reactor.
The yield of 600F+ product was 71.5 wt % The
conversion of the wax to 680 ke Poiling range material
was 28.5 mt % The conversi‘ﬁ'ﬁl"@w 700 F was 33.6 wt %
The boExample flrpsodiicod a fuboivantiese oihmads fiemmw-%ps fead (wuehased

ahretehhair Rl erab R R R e bR 3R Gt
borin@ie BHequs WAFBf 1 0Bthshe b®LITSV, Tatll EMISCETigHl odicd-through Ho.

droi sonerized G| Bottons Properties Pour Point, +3
K%@cmewlyn@rgtucpzww STCH. The efftenbiremdbe wagton was gispquently

0 .0, . +E 7
b &fed s PR B: A QI Bt Vetaryhe e SO aho Gl
AldgylerdBira)ibb esmd OshdBasisange Gsclidis Rethedsumdsizatiomteagtoat The

Two Position 14.6 Percent Branching at Two Plus Thr s
2%iell BEITT orodpevsntl -BrRiachisignEErsioRet e sapio @5 & boiling

dqea\?\lgé gfgtegft%ﬂv%%%@ WAL SE QB 20 FOeP @%'3\3% %. The

tO
Cto give 84.2 w % sol vent waxed oi |
10 ( bGitdnsfrdtion ftonethetroh €75 Zwith)o) wanciit b5 743 it tdogneexd9.2 wi%

| uat j t i f the. oil : : :
Stitie 20 e siviihelBrssy: oS prSpaise at SEAYdpaiggmerized ol
( BoEhAEE dubh iy A BR1b® i THEIE 11 Someri zed over a
Pt/ SSZ- 32 cat al yst which contained 0.3% Pt and 35%

Cat apal al um na binder. Run conditions

Table I
15 Hydroisomerized Oil Bottoms Properties
Pour Point, °C +3
NMR Analysis
C2 Branch 0.26
C3 Branch 0.2
C4 Branch 0.26
C5+ Branch 0.97
Internal Ethyl 0.09
Sum 1.78
NMR Branching Properties
Alkyl Branches / Molecule 1.78
Alkyl Branches / 100 Carbons 6.14
Percent Branching at Two Position 14.6
Percent Branching at Two Plus Three 25.8
Positions
Percent Branching at the Five or 54.5
Greater Positions

These bottoms were then solvent dewaxed at -15 °C to give 84.2 wt% solvent
20 dewaxed oil (56.5 wt% on the whole feed), and 15.7 wt% wax. Evaluations of the

properties of the oil are summarized below in Table VL.
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were 580 F, 1.0 LHSV, 1000 psig reactor pressure, and
a once-through hydrogen rate of 7 MSCF/ bbl. The

wo e@sameef f | uent passed directly to a second PERUSN4/030133

al so at 1000 psig, which contained a Pt/ Pd on
silica-alum na hydrofinishing catalyst. Conditions in
that reactor were a tenpepatupe ©f 450 F and LHSV of
1.0. Conversion and yieldS were as summari zed below in
Table Il: Table Il Conversion <650 F, W% 32.2

Conver si on,<70Q F, W% 34. 4, Yi.elds, W % C1- .

GG Bh Srledee ghinetsed BompEh Res it et Possz 32
IchtAyst SafcH cdonBBndd. IRt bRl 8 PRI h4pat blupfind biader! Remrconditions
was 1sol ated. The properties of themt%drm soneri zed

owerel580tH is) BHE Vs i isact e 6 21 B oaCefhroughdpydgogen

ke SRR Loty LORE] AR AR ARELREEreBlR also at

ORMOGR s, M FHEHSN DR AT/ PR silRak aiminG hyReb fHtishing aaiaiyser

bottons were sol vent dewaxed usin t hyl I tone
Gopmpdiinens) 1 dhat regetor wgre tempgrafils Oégﬁrﬂnﬂﬁ& of E'Swt %

(

oy b felie% Suioh BelsR!iy §Bbledpvaxed 650 F+
glégnﬁé?d?&ibaged 8%8‘15% toZt(Eee précess,e was 45.4 wt %
Eval uati ons of the propertilgbledf the oil are
sunmari zed below in Table VI. 32Exanple 3 A

hydr ot reat ed HRi schelonVéeiesa50aK, W% | SOMeri zesp.pver 3
Pt/ SSZ- 32 Conversion <700 °F, Wt% 34.4
Yields, Wt%
C1-C2 0.45
C3-C4 5.16
C5-180 °F 6.22
180-350 °F 7.40
350-650 °F 13.23
650 °F+ 68.09

The bottoms fraction from the run was isolated. The properties of the

hydroisomerized oil bottoms are summarized below in Table III:

Table 1

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 wit%, and oil yield was 68.2
wt%. The solvent dewaxed 650 °F+ oil yield, based on feed to the process, was 45.4

wt%. Evaluations of the properties of the oil are summarized below in Table VL
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35

40

catal yst, which contained 0.3%Pt and 35% Cat apa
alum na binder. Run conditions were 560 F, 1.0 LHSV,

wW@O@s5/037963 r eact or pressure, and a once-t hr oughr¢/UsmEE030133

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-alum na hydrofinishing
catalyst. Conditions in that reactor were a

temperature of 450 F and EdgwleB .0. Properties of the
hydr ot reat ed Fi scher-Tropsch wax are summari zed bel ow

in Table I'V. Conversion and yields, as well as the
proper, 1] e

C e e R T RSO 4B LShHERED T
iytellyet, méidhedntimde3 % Bt apd 3] % Gatapat giymiypl bindera Run conditions

moreA Rk B4t oD R0 s Hlrane st b b pyg e et

%%'i@g’cﬁf%f ik Tred A Efi¥edt RYERA HiZestlyab aGtcdnd r¥iorpales at 300
SSZ-32 at 560 F, 1 LHSV, 300 psig. and 6 MSCF/ bbl

Iﬁ21nghmbrcsn‘r@me€t 6V PR, onilieassburpinadbidisiiaishmecatiyst, Copdigions
14..1 Yields, W% C1-

s Goce! Yoyt Sgtinbe b S EIngiiants, Pk e
BQtioRRRted Fischer-Tropsch wax are summarized below in Table IV. Conversion
and yields, as well as the properties of the hydroisomerized stripper bottoms are

summarized below in Table V.

Table IV
Inspections of Hydrotreated Fischer-Tropsch Wax (951-15-431)
Gravity, API 40.3
Nitrogen, ppm 1.6
Total sulfur, ppm 2
Sim. Dist., Wt%, °F
IBP/5 512/591
10/30 637/708
50 764
70/90 827/911
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, W%
C1-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
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10

15

20

25

WG 285MR6ANnal ysi s:

Yield, W% of Feed 75.9 SSm Dist, LV% F IBP/5
588/ 662 30/50 779/838 95/99 1070/ 1142 Pour Point, C

Branch 0.26 C5+ Branch 1.00 Internal Ethyl 0.11 Sum

1. 88 NWR Branching Properties: Al kyl Branches/ Ml ecule
1.88 Al kyl Branches/ 100 Carbons 6.21 Percent Branching
at Two POSiétHﬁger%tl%nB?r cent Branching at Two Plus
Three Positio 27. Percent Branching at Five or

G eater Posytii 023 he stripper bott wer e

sol vent deaXS?L‘gQ’z%/?%f?\%mm uene at -150?("%9 The wax
content was_.33.9 9 doil yield was 65.7 wt% The
sol vent de\/\%‘%aalﬁ\é\%‘%@% il yield, based on feed to the
process, was 49.JBBM 9% Eval uations of the8§(derti es
of the oil are s¥i¥rized bel ow i n Tabl e A9/838abl e I
Properties of HyV® sonerized Wax after S70dA42
Dewaxi ng Exanple 1 Exanple 2 Exanple 3 NWVR Anal ysis C2
Branch 0. 24p&urPéif), 47 C3 Branch 0. 14+%5 22 0.18 C4
Branch 0.18 0.23 0.21 C5+ Branch 1.12 1.75 1.1

Internal EtRyR Bn@ifsi@ 13 0.1

C2 Branch 0.28
C3 Branch 0.23
C4 Branch 0.26
C5+ Branch 1.00
Internal Ethyl 0.11
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

C2 Branch 0.28 C3 Branch 0.PGr/0%2004/030133

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

8D

Branching 28.5 29.6 28.1
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Sum 1.75 2.60 1.86 Branching Index 19.7 18.8 19 (BI)
Branching 28.5 29.6 28.1 34Exanple 1 Exanple 2 Exanple

wa20050%i9m3 ty (BP) Al kyl

Branches per

1. 68 2. 47PQT/¥B2004/030133

Mbl ecul e BI-0.5BP 5.45 4.00 4.95 Free Carbon I ndex

Z 90 11.00 7.70 (FCI) Al kyI Branches per 6.04 6.66
42— 160 Carbons P 137 .0 bran
at the 2 Positijon ?})oo oofc; Pef cent 21.7 18. SEghﬁgl
Branchi-ng tHe—2+3—Postttoens—Percent—of——64- u 673
50 PLoapily Phg lat the 5 or Greater—Positi-ons—Vise
| Al Brawhageer 1175 Vi skbkity at 100 4% 447 % 488 ?7?76
Vi scddolequleat 40 C 12.43 23. 62| 13 90 Pour Paint C -15
-9 - B3-0GRRid Point, G4% -3 -5 Averdf@ Carbon 27. 895
3Trék Cofboh Mdeber Sim7.@hst, LM% F1iBB/ 5 683/ 748 7.70
608/ 65&CI)
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
2+3 Positions
Percent of 64.0 67.3 59.1
Branching at the 5
or Greater Positions
Viscosity Index 165 182 175
Viscosity at 100°C 3.447 5.488 3.776
Viscosity at 40°C 12.43 23.62 13.90
Pour Point, °C -15 -9 -18
Cloud Point, °C -4 -3 -5
Average Carbon 27.8 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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10/ 30 792/902 670/718 50 912 775 70/90 919/ 923 890/ 953
95/ FBP 924/926 1004/1116 FI M5 Analysis % Paraffins 98
wQ@2003wdtnbnapht henes 1.7 4 % Di napht henes 0 0 PET/US2004/030133

Tri napht henes 0 0 % etranapht henes 0 0 %

Pent anapht henes 0 0 % Hexanapht henes 0 O Total 99.7

100 Oxidator BN, Hours 31.87 Various nodifications and

alterations of this invention will beconme apparent to

those skilled in the art wthout departing fromthe

sWEhET EhELdMER I%f this invention. Ot her objects and

advantages wi ||l becone apparent to those skilled in

the art froma review of the precedi ng description.

SHWHATA Gka¥ehddT hiking a fubRicasterse 6l coralisigy telstebs bf:ant

base oil conprising the steps of: a)

hyd Bbi IsHeisemeRzaE AN devasing g axydses 118@5@ shapsglegtizphape
PAEREIAE Jobt BEEREN R ROl Pori ol ah Bt aRaidh B Rolrote,

i Whaem&tié Att@neillatd cbivematate mm;pmespaaﬁ‘nmcalﬁsfdrmacbon

hydr ocar bon c¢p nents i.n whi.c

IORFRORERIS 1 WHICBLte Tt of%*éanﬁfg}lrl it B 7 ﬁ?ﬂf@aches per 100

caphRSan@@nd b) sol vent dewaxing the |nter medi ate oil

i somerate to produce a |ubricant base oil wherein the

| ubb) ceirtenp deweaang th@mntpml@e@e pH ispiferaie to mdmwdnb@wnt base

ARG g roheiahdtiet O ef g B RN ubEoqrieny o
W PR fihd di@erit ok Blanbliiap e1ess thaES alkyt hncheppad 100QaATbokE end less
| ubricant base oil having a E‘@@ point of |ess than_-

Cham 2@ wigrpfithe allyueribes agrat rosionahg Jubrrapt hasg o} .‘havmg
\/5 ggﬁr ’ nt%?geagth\‘ﬂlsg Géj 4 K]Pkliﬂglg@‘élg&t%ﬁgg 1 d@o@ab-gﬂ{ H8LSt or

ex as calc | om ng
egraatet; (aﬁd 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 process of claim 1, further comprising providing the waxy feed from a

Fischer-Tropsch process.

3. The process of claim 1, wherein the shape selective intermediate pore size
molecular sieve is selected from the group consisting of SAPO-11, SAPO-31,
SAPO-41, SM-3, ZSM-22, ZSM-23, ZSM-35, ZSM-48, ZSM-57, SSZ-32, offtetite,

ferrierite, and combinations thereof.

4. The process of claim 1, wherein the shape selective intermediate pore size
molecular sieve is selected from the group consisting of SAPO-11, SAPO-31, SM-3,
SSZ-32, ZSM-23, and combinations thereof.

5. The process of claim 1, wherein the shape selective intermediate pore size

molecular sieve comprises a metal hydrogenation component.
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Target Viscosity Index = 22 x I n(Kinematic Viscosity
at 100 O + 132. 2. The process of claim1l1, further
W@ o080 g provi ding the waxy feed froma PCT/US2004/030133

Fi scher-Tropsch process. 3. The process of claim1,
wherei n the shape selective internediate pore size
nol ecul ar sieve is selected fromthe group consisting
of SAPO-II, SAPO 31, SAPO 41, SM 3, ZSM 22, ZSM 23,
ZSM 35, ZSM48 ZSM 57, SSZ-32, offretite, ferrierit.e,
gnd coktisiprensspefclainey, adferein therhatabiydeeasaatien eqrapament is

rein t shape i nternmedi ate pore size
r%*ﬁ%%*&? gFlpasql%I\r}é&lnsl&E% t?:l%r\égffrom the group consi sting
of SAPO-II, SAPO 31, SM 3, SSzZ-32, ZSM 23, and
conbi nations thereof. 5. The proc of cl.aiml
wher ei Thetm@%‘%a&féa@e? ehereia ﬂ?%‘f‘@ﬁﬁ@’dﬁ%&e@aﬁﬁ% gorapopignt is

ar sieve conprises a netal hydrogenation

nponent 366. The process of claimb5, wherein the

netal hydrogenation conmponent is platinun1 palladium
res the 7. The Qcess o

Wher f HH& TiaCTE bLATEH by TSHEH SO o OB pONERtE PRoBisisd s fom
&he J616eRREERiRg hd FodéiRkhe idohhertedRa D0l the RYdroisomerization
recovering unconverted wax fromthe sol vent dewaxi ng
atesvaxargycl i ng t he unconverted wax to the
hydr oi someri zati on dewaxi ng. 9. The process of claim
1, further conprising blending the |ubricant base oi

Wt h aphestdedss enabinbdsfrthéd coﬁﬁnemtgeﬂierfdllﬁg'mhe iebripantihase oil
consi st ng of conventional G.oup base .oi |

cwitly eneddianal bpssippl seleckddeon rhes%rOIBbWéﬁt% REgorpppipgal Group
bﬁfage Igil% %onéﬁ%‘a&;‘feﬁ 'szrﬁtgp ﬁg:tagé)&?su Q&ﬁ% orPa‘P CralPhEsiebIE .

’erna efl esters, esters,
pllsmahmdq)eesteanswa;a Ipbwah)hﬂzmieﬁmsopa]m mtsmahnh:ﬁm wiastesss polyol

| P Foarels i PO PR R

hydr ocar bon conponents in mhlch t he extent of
branching is less than 6.5 al kyl branches per 100
c#0.bonEhe progers of rleine 4 swherein) the intermgRiatecqihispmerate comprises

lu brfﬁ%écn}tl)ﬁgﬁ 0| lé;glga%\é%n %} Rgf;i: EheD Ot o?b{aﬁéﬁﬁ% bstlgﬁ Bhan 6.5

ere n cant

bﬁﬁﬂ&hﬁcﬂéaﬁéﬂg)o&afb@ﬁﬁ poi nt o f <-15 C 13. The
process of claim 1, wherein the solvent dewaxing

| owers the pour point
11.  The process of claim 1, wherein the lubricant base oil having a pour point of

less than -9 °C.

12.  The process of claim 1, wherein the lubricant base oil having a pour point of

<-15°C

13.  The process of claim 1, wherein the solvent dewaxing lowers the pour point
of the intermediate oil isomerate by at least about 25°C to provide a lubricant base
oil with a pour point of at least about 25°C less than the pour point of the

intermediate oil isomerate.
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of the internediate oil isonerate by at |east about 25

to provide a lubricant base oil with a pour point of
W@e00se3m63 about 25 | ess than the pour point of P€ES2004/030133

internediate oil isonerate. 3714. The process of claim

, Wherein the |ubricant base oil conprises paraffinic

hydr ocar bon conponents in which the extent of

branching is I ess than 7 al kyl branches per 100

carbons. 15. The process of claim1, wherein the )

| idbor i cBiret proeese obélhing dyiphérsin sheplabridank hise oiladnapriseb parafiinic

onponents in which the extentof_.branchingis.e n
AP o iR RS e kb EhRi BHS haT? o)
ChrahdRes phI@0D&arbobe | ubricant base oil conprises
paraf fini c hydrocarbon conponents in which | ess than25

wt Y%of the al kyl branches are at the two plus three
iti S 7 . . i . in: .
[ 'Ubri can prBé%sg Ogg?mgg%%ﬁ%é}gﬂ eplgdrng##llt %?Sg%%ﬁo@%eg n affimic
oimfponénits ih whieh ter extdnaobtrandtied istléss thik§ls alkyl
branches are at the five or greater positions. 18. The
praeches e 140 caThens.  wherein the |ubricant base oil has
a Viscosity Index greater than the Target Viscosity
I ndex plus five. 19. The process of claim, wherein
t e | uBlé prandss bskinil] whernjprthskbrigant hédfei ail @mprises paraffinic

ocar bon conpanents. in which_l es an20, Wt %of the
Bl FoGORBg T bichdest s 2 G B8 AgL PlaPGhes 1€ at te
200 JieREOSRARNSS claim 1, wherein the |ubricant base
oi | ‘conprises paraffinic hydrocarbon conponents in

whi ch greater than60 wt %of said al kyl branches are at

D fier S or@S ERk i Pt e il bR Qs ek nic

Cigtr6dtlrb i congRBeith awate weaber Ma05022t% dhihe pilod ésmohts are at
claim, wherein the lubricant base oil conprises

plie AVeiok ZEcatey #PBHeMDon conponents i n which the

ext ent of branchi ng, as neasured by the 38percentage of

nmet hyl hydrocarbons (Bl), and the proximty of

bt &inc hTheproasss i akim d gwhyreinbe brican bagpeoiblias & ¥iacpsitgndex
met hyl ene carbong, Wiic re.four or nore carbons

r &0 EngF %ﬁdéﬁﬁmﬁpﬁ eBPhﬁggﬁth (CH2>4), are such
that Bl - 0.5(CH >4) < 12. 2 . The process of claim 2,

wherein the l[ubricant base oil conprises a sulfur i
19.  The process of claim 1, wherein the lubricant base oil comprises paraffinic

hydrocarbon components in which less than 20 wt% of the alkyl branches are at the

two plus three positions.

20.  The process of claim 1, wherein the lubricant base oil comprises paraffinic
hydrocarbon components in which greater than 60 wt% of said alkyl branches are at

the five or greater positions.

21.  The process of claim 1, wherein the lubricant base oil comprises a naphthene

content of less than about 5 wt%.

22.  The process of claim 1, wherein the lubricant base oil comprises paraffinic

hydrocarbon components in which the extent of branching, as measured by the
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content of | ess than about 5 ppm 24. The process of
claim, wherein the l[ubricant base oil lias an

w@xoodasms3 BN val ue of greater than 25 hours. 2BCT/URE04/030133
process of claim1l, wherein the |ubricant base oi
conprises paraffinic hydrocarbon conmponents in which
the extent of branching is less than 2.5 branches per
nol ecul e. 26. The process of claim1l wherein, the
| ubri cant base oil conprises paraffinic hydrocarbon
geneotaga bSmethyliydedearioms €RY)cand thé ptoramishoh §ranshingsas

t han 2. ranche er. nol ecul 27, rocess of
RgPwE B i eares BRudtniie ahgPres Rpt O RER A o ggrmore
FlaffoR € FerldveR S0t &Y SHABEIS 010taSSiN@AE>), Qrei fhi ttler Bl —
product stream b) isolating a waxy hydrocarbon feed
N5E@FhP4cT 13ubj ecti ng the waxy hydrocarbon feed stream
to riydroi sonmerization dewaxi ng using a shape

sel ective internedi ate pore size nolecular sieve to

fy m arheiphd @B de2, Gitlerdis drubri@nt bdse bdicorhpgses a sulfur
internmedi ate oil isonmerate conprises paraffinic

repaicat el B ihaAhsBhe PR i n which the extent of

branching is I ess than 7 al kyl branches per 100

carbons; and d) solvent dewaxing the internedi ate oi

| ZonerHieproe@spoixainel ,aviendin ithednbritaat baseioll TsemeDridetoe BN
| ubri cant base il conprises paraffinic hydrocarbon

C hgaderit W3 he extent of branching is |ess
than 8 al kyl branches per 100 carbons and | ess than 20

wt % of the al kyl branches are at the 2 position, the
| 2fbr i cBretproceseobilaingbivehereig the 1pblﬂl¢anbb$9ﬁt0ﬂd$0m%®sﬁ3ﬁ%ﬁmc

5Bl 4 S R iRt

T@eﬁ-mec\ﬂascosi ty Index as calculated by the follow ng
equation: Target Viscosity Index = 22 x | n(Kinematic
Viscosity at 100 C) + 132. 2 . The process of claim

f%e. fulf@%cegggpam nghgl%%PYl’f‘erllhBﬂcéxﬁ@BQ&\b%f E 868 phfFhic

€ SO ewaxl ng and récycling the unconverted wax
t oydrbearopcionipsnents inzwliclo thecatwax dflgrancdting iFHespthar 8dsbrafiches
claim27, further conprising blending the | ubricant
beZaPqulési t h an additional base oil selected fromthe
group consi sting of conventional Goup | base oils,

conventional Goup Il ba_se oil's, conventional G oup
| 27. baderasebsof making a lubricant base oil comprising:

a) performing Fischer-Tropsch synthesis on syngas to provide a product
stream; '

b) isolating a waxy hydrocarbon feed stream;

¢) subjecting the waxy hydrocarbon feed stream to hiydroisomerization
dewaxing using a shape selective intermediate pore size molecular sieve to form an
intermediate oil isomerate, wherein the intermediate oil isomerate comprises
paraffinic hydrocarbon components in which the extent of branching is less than 7
alkyl branches per 100 carbons; and

d) solvent dewaxing the intermediate oil isomerate to produce a lubricant
base oil wherein the lubricant base oil comprises paraffinic hydrocarbon components
in which the extent of branching is less than 8 alkyl branches per 100 carbons and

less than 20 wi% of the alkyl branches are at the 2 position; the lubricant base oil
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I somerized petrol eum wax, polyal phaol efins, poly

internal olefins, diesters, polyol esters, phosphate
we@3108/03796&1 kyl at ed aronmatics and mi xtures therCF/USB04/030133

A process for manufacturing a finished |ubricant

conprising: a) hydroisonerization dewaxi ng a waxy feed

usi ng a shape selective internedi ate pore size

nol ecul ar sieve to produce an internedi ate oil

i somerate, wherein the internediate oil isonerate

clmming’ zslaslr;paimt)f Ieiss:thhlye&%l;ad@mnaﬁ@mmm@t 160 Vhio€ pbout 3.2

Y of B B Aol SR BSE SeRE A g b Vs SRR RS R

o¢glcd1§§m§§;g{eqoﬁ@wmg@q‘@h¢@na | ubricant base oil wherein
the lubricant base oil conprises paraffmc hydrocarbon

conpoderges Vissosihi lofex 12 §>@(Kmenlﬁtlcbyﬁﬁ@ﬂtm%jﬂ§)ol°§%§ 132.
than 8 al kyl branches per 100 carbons and | ess than 20
wt % of the al kyl branches are at the 2 position; the

| 281 | CRG proagse oOtlain2Y,i fighed cpmytisip et ®fering $1ﬂccbrh@rted WBx
; a kinematic viscosity 100 of about. 3.2 t or

gfremths solygnd dewaing ang r@gﬂﬂﬁlﬁa the weenyeted wan toa‘f Par get
Vi &%bﬁléfnilaﬁgﬁ)&e@%uﬁ%' cul ated by the follow ng
q%gtl on ar get [ '

osity Index = 22 x I n(Kinematic
Vi scosity at 100 ) + 132; and c) blending the

| ubri cant base e or nore lubric

L2 DESPRESSS o8 izt 2l T SR fiEpE B ubrigagt base ol
pmﬁ%ﬁid&moﬁdl 3B APscldctbta tHeQRBH §bﬁb@stﬂfg®ﬂc6hﬂﬁ1tfbha Group
waxy feed froma Fischer-Tr oiJsch process. 32.

pI oase oils,sonénsional3eroup Urbapreilsppargmtignel{aonn B}Lb@awﬂs
g?sgﬁlsrol%eg Peu%w d%'o aln ﬂ%lf;@lﬁ%ﬁol& nte?ﬁ% %b%fgtg %16?[@11 B@lyol

C edivs r}tﬂo@mﬁke ékee) plkyRaciearOmbtics 200 Iiﬁﬁdﬂﬁrle@ﬂﬁ:kedﬂ oup |11
base oils, isonerized petrol eum wax, polyal phaol ef ns,

pol y i nt er nal ol efins, diesters, ponoI esters,

t 26)3 P hgt frgge%g %ﬁ%nanﬁﬂé%!nﬁ% qun%hgcﬁﬁﬁ fRigg.ur es

er eo process o I ng a r| cant base oi |
conpri 8) ng: hpjrosemExvzatiom geﬁamng]ewﬂcrycfpstmmg/ ashapsissleohive

B Regtafesbn? Ban et en e sy g e Pipgrate
hyAEREAHE HReinfRthis bil fRomMetat Jb‘{ﬂfr@béS ?Hﬁlfﬁﬁlamlyﬂfbcd@\bﬂx' ng

using a shape selective internediate pore Siz
modreperieats is wdich the extertraf Aranrhing ivhess dee Toalkylitsanabeape; 100
acegrbons;

b) solvent dewaxing the intermediate oil isomerate to produce a
lubricant base oil wherein the lubricant base oil comprises paraffinic hydrocarbon
components in which the extent of branching 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 ¢St 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; and
c) blending the lubricant base oil with one or more lubricant additives to

provide a finished lubricant.
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d) subjecting the internediate oil isonerate to

sol vent dewaxi ng to produce a |ubricant base oil

wob@ses1963 he | ubricant oil has a pour point of PCBEES2004/030133

than - 8C, a kinematic viscosity at 100 of greater

than 3.2 cSt; and a Viscosity Index greater than a

Target Viscosity Index as calculated by the foll ow ng

equation: Target Viscosity Index = 22 x | n(Kinematic

Viscosity at 100 ) + 132. 34. The process of claim 33,

wier ei Thetﬂrecss; bf/elatm 3@ \faxthegedngwesineg priveidpegthe m:axmtfeftﬁiffrom a

lgem |ate oil isonerate b y at |east about 25
SEheE FapsC pqoa%srsl cant base oil wth a pour point of

at | east about 25C | ess than the pour point of the

internmediate oil isonerate. 41
32.  The process of claim 30, further blending the lubricant base oil with 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.

33. A process of making a lubricant base oil comprising:

a) performing Fischer-Tropsch synthesis on syngas to provide a product
stream;

b) isolating a waxy hydrocarbon feed stream;

c) subjecting the waxy hydrocarbon feed stream to hydroisomerization

dewaxing using a shape selective intermediate pore size molecular sieve to form an
intermediate oil isomerate; and
d) subjecting the intermediate oil isomerate to solvent dewaxing to
produce a lubricant base oil wherein the lubricant oil has a pour point of less than -
8°C; a kinematic viscosity at 100°C of greater than 3.2 cSt; and a Viscosity Index
greater than a Target Viscosity Index as calculated by the following equation:
Target Viscosity Index = 22 x In(Kinematic Viscosity at 100 °C) + 132.

34.  The process of claim 33, wherein the solvent dewaxing lowers the pour point
of the intermediate oil isomerate by at least about 25°C to provide a lubricant base
oil with a pour point of at least about 25°C less than the pour point of the

intermediate oil isomerate.
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