"WD 2007/ 064392PCT/ US2006/ 038069 1 POLYOLEFI NS FROM NON- CONVENTI ONAL
FEEDS Fi el d vention (00011The present invent

the field o %r?g%ﬂts More particularly, this |nv€%ﬁﬂgﬁﬁggﬁg§es to
pol yol ef i ns prepared froma feed conprising Cg to C24 al pha ol efi ns.
Background of the Invention 10002] Pol y¢- al phaol efi ns (PAOs) conpri se
one class of hydrocarbon |ubricants which have achi eved inportance in
the lubricating oil narket. These materials are typically produced by
the pol ynerization ofOk¥PREFRISFROMNONCONRENTIONAIHEERS, ~ 1- decene,

and 1-dodecene, with 1-decene being a preferred material, although
pol ymers of Iower ol efins such as ethyl ene and propyl ene may al so be
used, |nclum|ﬁf4Rﬂ%ﬂ@W¥?§lof ethyl ene with higher olefins, as
described in kéoﬁ Pairﬁmbxek&t itheRRA, felies aidd ik Ngeld Al SRt Kk eM&%d to

t herein. 10003%¢ a olefin pgﬁgﬁcts na be obtained with a
wi de range of P¥HSED: rihsé’é"e JRES P pelp H’F%Parﬁ@) PR@ fF9dsPERISSE about
2 cSt at 100CC; @ Cb,qlpad oleftisecul ar wei ght, viscous materials which
have vi scosities exceeding 100 cSt at 100C. The pol y-al pha-ol efins
may be produced by the polynerization of olefin feed in the presence
of a catalystBw@unmmﬁmfmdmmmmeBFS, or BF3 conplexes and hydr ogen.

Processes for 0 -al pha-ol efi ub nts are
di scl osed, otoﬁlia gygﬂfhao%f (E%{Déntw E5 e PE° 8??@2 éd? OG0B, “855:
3,742,082; 3 mcﬂl%wh@l llaagati%@d ippaSdicd R2the bahdcaﬁgg)&mn@&st These

Pal y- al pha- ol g, AL | d
Fundament ai o, "Rl AN podiofa ) 80 1OhBEHARG oo ur YBCBEEE) 11
pol yneri zat i oﬁ“%@&%tlrdﬁwnp:sﬁ@%pioé%mﬁy “efbnldd?e@r@dwmﬁ & prefeatssmpieral,of
hydrogen; the glndagi f@hers amaermaﬁyaicﬁ aaeﬁyﬁﬁb%ﬁgrép?ren&ﬁéy aébe& o

hydrogenated in order to reduce the resid unsat uf ati on

course of thi é‘serde‘aﬁlt“il%°°P9$i7é‘eréﬁBEFHXleRﬁWIM&%PI&ﬁﬁSOW 43§Gﬂémrté$l y
rﬁdulceg by Igr eakaNd noss, ﬁQaﬂ&It}?@pa&Q@Q&%&Q&m&eﬂ pha- g: ef lhnsthI ling in
t he | ube 0| ran ner.a ave unacceptably hig pour
points, i. 0 c’f&aﬁ)ﬁrﬂi Pmérlﬁs A% B phiiped vty a vide faage ofy

oils. The pr odisectsinem@ﬁnp&bm ‘highphaotile efuidd of ubht DickSat IUWG&MQAIgherl S

lh: g]hte?\d Cg?ggﬁse 1(1)la1ywe1gl'8 hv?s:cgtlsei\éalte?igls (\:zr?u %g;[rel %chyaéé exceeéa”mgwlfgo cSt at and

100°C. The poly-alpha-olefins may be produced by the polymerization of olefin

feed in the presence of a catalyst, such as, AlCls, BFs, or BFs complexes, and
hydrogen. Processes for the production of poly-alpha-olefin lubricants are
disclosed, for example, in U.S, Patent Numbers 3,382,291; 4,172,855; 3,742,082;
i 3,780,128; 5,149,178; 4,956,122; and 5,082,986. Poly-alpha-olefin lubricants are
also discussed in Lubrication Fundamentals, I.G. Wills, Marcel Dekker Inc., (New
York, 1980). The polymerization reaction is typically conducted in the absence of
hydrogen; the lubricant range products are thereafter polished or hydrogenated in
order to reduce the residual unsaturation. In the course of this reaction, the
amount of unsaturation is generally reduced by greater than 90 wi%.
[0004] Normal alpha-olefins boiling in the lube oil range, in general Cop,
have unacceptably high pour points, i.e. > ~20° C, and as such, are unsuitable for
use as lube oils. The production of poly-alpha-olefin lube oils, however, is limited

because poly-alpha-olefins conventionally made with Cyy and higher carbon



‘nunber nornmal al pha-ol efins have hi gher pour points conpared to ]

ol y-al phao)].efins made with Cs to Cl2 normal al pha-olefins. Further,
Bol § al Bha-g Sl 1%%nventional Iy made with C12 nor mECTEPPALEIBT i ns
have hi gher pour points conpared to poly-al pha-ol efins nade with Cs
or C10 normal al pha-olefins. Certain poly-al pha-ol efins have several
val uabl e properties, such as, |low viscosities at |ow tenperatures
whi ch inprove cold engine starting, reduce friction and increase
filel efficienbybermoghal vipheolsfinsyhaye bighes poyr points conf@ied thipgly-atpher ][ral
stability and gl [Welal! [ gl ve by L 0
sl udge, and a°%fﬁ3ﬂﬁ’tﬁ%e??iﬂ?\%§rt°;%;% %%millpfﬂg nghgséo@%?lf}t’ \%ﬁly (?%&]!rlng%?% zes
evaporati ve | §¥wentopglys wih fownonreinvelpba-olefins ouue thigber pras powtsn
limted to pokymgkddna PbiGhiphS.EARPRHAR #h @& &' lﬁhé,ra-ar ﬁgﬂa-oleﬁns. _
al pha-ol efins Cgec;aus no process has been devel oped to convert higher
car bon nor nal it%agoi‘f'@ﬂ?sﬂlﬁﬁés RIS, -saYeRth avalieble| prepegissh sEshbwapolel poi nt s
and in hi gh yivRbditiedReovPl@@Rtiret WMETHpANe bdld ighe shedy LQAYVEEERM NY
this and ot her (gefi ci epcj ejﬁ in tge art. Sunmmary of tlg"le I nvention
posi In a first2hd5Eete BE pfgensycligh vispesie mdess, (e, prQchigh thegmal
preparing a sabbitigtadotidoptesiziadite pRick pleedntd tEORRLIpSE Sl Rearthens of
pol yneri zi ng %ﬁ.eed stfoc conprising. an unsaturated olefin to form an
unsat urat ed polyor ergy 1 VIsCoSE g TGS CHEROHEAPSr at ed pol yol efm i n
t he presence @Posan aUp th et hdwestr, produatisiias ben limétkd &y phiydiphg elefifsr ee

envi ronment t S I - | rized polyolefin: and
hgdr ogenat i ngg? [ﬁg{sﬁﬁgf ﬁc?lﬁ? %al%&?fa tslpgjgr@ire?%z?%@ “Ho ri%ﬁ%qf%g%a%%wf gervaﬁko?ﬁrﬁle
sat urat ed i soffetonyesichighet seoton fpmmal i0EOE hntogalytame-okSpeeith o pbire .
present inventi; - GaRd LAk Qs |Z€
pol yol efin 0056 ri %‘g’“%gg st eprshgg]fe:peEI?iB@Jnh%gﬁs?Fn%%:dtzﬂé %chm#%g@?gﬂdock
conpri si ng an°tffdsficipusicein b a8 in to form an unsaturated pol yol efin;

i sonerizing the unsaturated polyolefin by contacting the unsaturated
pol yol efin w gh an acidic zeolite catalyst at a tenperature of about
200C to about “¥FPEEYPhbgve®Bnt i al |y hydrogen free environment, to

produce an ungadspr at Bds firsB adpsd BE kHleZRekeR Ghieali®f iarbmc\Merem]i%{ﬁg azgol ite
;- an

catal yst has a,constraint. ind of l1ess than or "equal to

hydr ogenat i ngsapﬁgte‘ﬁ‘ﬁ%’ﬁ?”ﬁ?da‘logﬁfe?%BWS?&F%F9/fol efin to produce a

sat ur at ed i soneri zebmnpatiy®k désh stock comprising an unsaturated olefin to form an
unsaturated polyolefin;

isomerizing the unsaturated polyolefin in the presence of an acid catalyst
in a substantially hydrogen-free environment to form an unsaturated-isomerized
polyolefin; and

hydrogenating the unsaturated-isomerized polyolefin to form the saturated
isomerized polyolefin.
[0007} In another aspect of the present invention, a process for preparing a
saturated isomerized polyolefin comprises the steps of: .

polymerizing a feed stock comprising an unsaturated olefin to form an
unsaturated polyolefin;

isomerizing the unsaturated polyolefin by contacting the unsaturated
polyolefin with an acidic zeolite catalyst at a temperature of about 200°C to about

475°C in an essentially hydrogen free environment, to produce an unsaturated-



‘[ 0008] In yet another aspect of the present invention, a |ube oil
conprises the above saturated isonerized pol yol efin.

[ 0009] Pol yol ¥PMe0M&%t ur at ed i sonmeri zed pol yol ef i ns) nmREEUFZ§06/038069
accordance with the present invention,are thus produced by

pol yneri zing an unsaturated ol efin or conbination of unsaturated
ol efins to produce an unsaturated pol yolefin, isonerizing the

unsat ur at ed PNkl jolyolbiid SkhdAh 1RV 5RO 8RAT: 81 &%@&aﬁlg%&x IR 1dsd1€
presence of al yst to produce an unsaturated-1someri zed

acid cat
pol yol ef i n, %%%‘Fﬁ@é&éﬂﬁng t he unsat urat ed-i sonerized pol yol eftn.

[ 0010] I n accor dang@rodetdting Nehe P bRE Rl YRR BolydREAL lgfin
- feed stock includ }g,ﬂgﬁut n|gs re10t lim téd to, ng-?ygl gﬁa%ﬁ% I %és) %nd
ol i goners t héFBEed sempRzed pAPlEiHual |y or in any conbi nation thereof;

C10+ di mers, [abd]Mer $n ye QndthelBépSat of BepkedBl Swedidf, JHuBGH cdﬁ!ir#ng&r{ﬁé s of
nor mal al pha-gl efins either individually or 1n any conbination

t hereof ; CLO-BYY¥esduRtef fowetized PolVEeiths and ol i goners t hereof eit her

i ndi vi dual |'y j@beri N @6iyole@Eb{sRaied NisdBEEO bolySPrinss nhaab tih Yackh RGN d
al pha- or int e{hrr; | -ol efins and ol jgonmers thereof” elther | ndi vi dual | y
or in any corf ’g? PHTICTE Hterign arg {hus pragueed, by pelbmsnging entinsritriteh of

these unsat unaifiadr ndfindfion aNEkirall bBRERE Prodfidd sk Reknribepdipia,pur at ed
olefin feed stock .may include C24+ pol yol efins, such as, |1 near

+
al pha- pol yol éPIEZnE 1P gRefAtene é’i?@g e Ren-Psragsnatippgonditioppigythe

i it er nal - pol pedserc BSan ld @hiltysyto PrcENENR kIl BENRbMBAY BISEIIB, and
i ndi vidually or i n aré%léconbl na(a‘l on thereof, and in any conbination

with the aboJdiRelrmenstupie ?9‘“["@7@‘&?3@%@; in accordance with the

lolre?]entI i Pyemtmiﬂ@n, decy?raimaa?t@h;l%fﬂﬁ@aﬁ?f@tahgﬁm@dtegﬁleﬁ@k%mé@i ng an
al pha-ol efin.or conbjnatiaqn.of alpha-olefins to produce an |

unsat ur at ed ﬂ)rbcﬁ"ﬁ??sal BLE’ it gﬁ“?lgrd t‘?’s@%\ﬁlﬂ%ﬁ‘l"k&% At Hﬁ%’éﬂeﬁr thergef cither

p](c)l y- al p_hgol éfdiw:iduanﬁlef mn@@acbmﬁmmrtﬁérédfﬁclgp&ig«ie?si, @fiserd, @oighﬁergrcgsence

of an acid catalyst.to produce gn unsaturated-jsonerize .

pol y- al pha- ol ?r%,m%%@%ﬁ X &P%PP ’f‘a[ "ﬁ?@é?ﬁh“&f‘@&’-‘@@@ﬁ@fﬂ}li@ﬂ

pol y- al pha]: olcerhbination 4hdred: £ /Adinekr Ciadebl SlkSnseial &Yg%ﬂleisnthéréﬁ £iheSs egt

i nvention for .sonerization. step_ include, buf are not limted to,
zeol i tes; hoﬁ%d%‘le}éneugi%sor é%ia&yccgfﬂﬁpﬁté?”s fheﬁff&%: ﬁ&aé‘g}tye apched ginba- or

cat al ysts, Biwasilettfiac hisoligamers iBatbof chltdr dsTiviaRilfliof id 861 dSsbirdgédi C
solid oxides; Ldi ¢ silicoaltuni ngphasphat.es; G oup .NB,. VB, _.and VD3
metal oxi des;theﬁegt}gfaggia ex(lt)urIB £t &y ?Pé’i’%glfag?rgf’ﬁ@eﬁ“@%{?%d 5ePdPs:  and
any conbi nat icbgrnteirer eBfrthed, nthanasdtesteaspeid fafl shek piHS @Rlnde NELNt i ON,
acid catalys JN n, al pha val ue. of |.east | b | oyed in
the isoneri z%?ly @?}Mfgb%g ?Soﬁr.lé%bgl{’%aiﬂ?oz’@ 1%8%31&% ?@H"W%’ﬁ@&ﬁ@gﬁﬁ on

[ 0013] The pr ésentniimalenlyblefing digatie drahched imehhodlybRfingraldividiaBabur at ed-
i somerized p f . rred to herein.as. lubes. Pply.ole made
in accor dancgl \?\%ﬁo em%)lr?féhgéeﬁ : aflgrll\}%ﬁf”f Sﬁnntﬁ'l’%mﬂ)r @’u@%&g‘b‘zf{"iﬁﬁf‘%ﬁri zi ng
an unsat ur at el#fisd.efi n or conbi nation of unsaturated olefins to
produce an u ura | i.n.. The unsat urated | yol.efrn is then
i someri zed i ﬂﬁ?ﬁ]e psrkgg’elﬁ%é%g%}ag%n‘glgéliga PReRR [y eguio éf’ alpiarolctins are

non- hydr ogenatodered donplilymeiztst @ dplechldn ancantsation af etihsomeng zed

pol yol efi n. ed- s ri.zed. polyolefin is the
hydr ogenat edI gu%%%%%@%%edgpaothﬁ@% aé%gf?‘sgﬁ%?rr%ﬂepﬁswagpipﬂ y-afgha-
saturated i selvBn rzded npohydodgehition rendithas @nMpt pyesheass & ddidisdipdid ube

base stock w xcel | ent high-tenperature | Qu~.t erature
properties, \A%%?g%&agnelugvﬁn%%t % PTAT Hoﬁﬁq@@?%s@ﬁgqy%y%%&‘%&ﬁ

poi nt, and t hesatrded-isoheeizghtoly-dplachbléfmoneri zed pol yol efin fl ui ds of
the present invention are characterized as having excell ent oxidative

stabilities. [0014]In accordance with the present invention,
unsaturated ol efin feed stock includes, but is not limted to, Cg and




‘5 slightly branched al pha- pol yol ef s, vinylidene olefins, linear

i nternal -po , slightly branched internal-polyol

i ndi vi dual |§7¥’82b |0F1‘B§2ny conbi nation thereof, and in anpf ﬁgﬁ%f’wﬁ({ﬁ?on

wi th the above-described ol efins. [0015] Al so, in accordance with the
present invention, poly-al pha-olefinss#are produced by pol ynerizing an
al pha-ol efin or conbi nation of al pha-olefins to produce an
unsaturated pol y-al pha-ol efin. The unsaturated pol y-al pha-olefin is

i someri zed und¥®#2] nonAbi¢ artgyinaeilend echepreieniisvention: fethe sowerirgorof  an
aci d catal yst s{eﬁlﬂafugéi%ﬁteax@ﬁbtm 1 Abfds: mae&g%ﬁéoﬁs%@% s &&e ol efin.
Subsequent |y e unsaturated-i someri zed fs

hydr ogenat ed | FoedshCiafia calysie Biensist acifomad |Iﬁwrsrrézdrs,s@rﬁér rezreﬂ acidic

pol y-al pha- ol eéxrdnem&ecﬂlﬁﬁszur@meﬁobmrek Z& P oV - @épﬁeomf #nbta)

i kewi se may be e s a finished | ube base stock wth excellent
hi gh- t enper at ¥ nﬁ’(ﬂkqx&ﬁ"f Eefyatiaderms opFope VT wetals] g 1] wetbipaiat al yst s
enpl oyed in t f@rdos cmﬁdtzeabspea ofexagieg@nmoénnbﬂlem@ ERA G habRY &ﬁ\&mn

i ncl ude, but are te eneous acid

catal ysts, sudf™ é}p%:\ﬁ?seg]@?y%%p?@’e‘g’&t%1§P§‘te§za“8?%ﬁ‘§‘f’%d aci ds, and

Lew s acids; acidic resins; acidic solid oxides; acidic

silicoal um no VB, VB, and VIB netal oxides;

hydr oxi de or %h%lggén}gscqph?%?ﬁgﬁwen "up VELE netals; and any

conbi nati on t e3gof . Thenpaseat hmnsnta;speratesocﬁ at h:ethpct e’&embldhgr\sﬁmfaiemn, acid
catal ysts hav t ast e | oyed.in the
i somerizati onhgralglglg%gflglmreﬁxéno QJ tgshﬁreeg Iut{e e‘aslgtﬁ% Ifl% efition,
the aci d zeol peceniangget Wlthrfh*alm@antvmwmomfanatpﬂtdea@t bi prigymevieing nqul oy ed
in the isoneriZzatk di@act LdbinaiGOk GhahREdrd ?erfriﬁéﬁ% gduém LARaL

i nvention provides_a saturated-isonerized I'n pro uct,

i nt er changeabP§y?ledte r Fhegueaiirpied pelyplefis ig then EFB@Eﬂ@?l imthp gresense 0GR, whi ch

has excel | ent ay@|dafalybtl dnerish- ﬂ)@i’gg&rﬁmﬁ(ﬁfdﬂl’bﬁs W 5685t L ulshii@led-
unsaturated ol efins., For exanple, one enbodi nent of the process of

the present i HYBFEZHNPHYYH es e s AnurERdssrigedal phale8R efs gt oduct

whi ch has eXCﬁjrerg}hatMDl‘.oatptddhtiBYa asaﬂxakeaws&ﬁém&r BblysIenN | SEHRSkahYated  OM
al pha-ol efi ns,whi ch he{ ore coul be _ut ] ed_ as
35l k

pol y- al pha- ol SPRFFES] R q@(f refEEre B PEy Mk Yifbori cant
base stock. [ Gﬂ:]:Be]nAh:@btedjpEtgﬂu;e,anﬂ hev-pheast ptdpbiﬁéﬁ, kuan apro@r\/vloﬁﬁﬁty,

flexibility | n, of fee st,ock .for uctlon

pol y-al pha- oI | ns. %?081 E)ews]‘:’purropé’uc’eﬁ‘d tﬁ 1‘% SrS %ﬁgg Wnﬁeﬁm?
present i nvenpelgelefar @uI(I:Shefrfaetpmsank 1 (G 1] hmmhagctbxﬁmdm doviisy éxicelent I ow
pour points, apdlok beﬂfegh viscosity index. [0019] Accordingly, the
sat ur at ed-i soner| ze yol efins (lubes) of the present invention nmay
have a vi scosi®ifl of @(?Qﬂoeﬁﬂmee@ﬂl the pl’i@@f@uvepfrl@t ensathiated bleés feethstnck50 ¢ St
at 100C, w thjls r an
enbodi nment , theﬁla@sbteﬁgqﬂn&? ﬁgt%)roggsent mﬁ%\}% ﬁg@rhésrgg‘ge%p of
from about 3 P@easémduelb@ré@nmomme@n thm:rﬂo(?m and larggr tiungng,dgm, of 200

or less at 406y dideRf QbaRhdts,| 8IS HghRNoIRAMES! ofaﬂoréﬁcalpm~$1bﬁﬂse§r&exf han 45
cSt at 100C bern nor e referred I n an enbodi nent | ubes of the

present i nventlooAiuALYe i ‘% agy eqsddnetign tereel; Gim a6 dgger hn%aemémplf:ﬁmo cSt

at 40C;, and/ Oknd oligomers thereof either individually or in any cormbination thereof; Cs and

larger slightly branched alpha- or intemal-olefins and oligomers thereof either
individually or in any combination thereof; and a mixture of any combination of
these unsaturated olefins and/or oligomers. Further, the unsaturated olefin feed

stock may include Cps and larger polyolefins, such as, linear alpha-polyolefins,



‘a pour points of Iess than or equal to about -20, nore preferably

| ess than or equal to about -30C, nore preferably |ess than or equal
to about -40¢0 ‘H@‘?‘ﬁ‘%t preferably | ess than or equal tP6TAEYE038%Y C;
and/ or a viscosity index of greatgr than or equal to 50,
preferably greater than or equal to 80, preferably greater than or
equal to 90, preferably greater than or equal to 100, preferably with

greater than Qs[1g1€!1§flb@dncﬁdd aipiaﬁlpa@m%sw@ﬂéﬁe&ﬂeﬁns, 1B %{@e}Eﬂ-ﬁasﬂ%ﬁnst he
| ubes of the pr.e gﬁ’é‘@f’ entlon | ow volatility, comparable to, or

| ower than pol ipemplong Q e iedually gr in gy qombinstion thergof,

preferred enboedd femy cohbifatBalvwh MHe@BoeREPRbEZAGRO! YOI ef m of the
present invention has a volatility, of less than or equal to a Ca-Cl0

pol y-al pha- ol di# hadt¥groeuipar YER demsrsertirgntionepyyreipha-olefins are

[ 00211Accor di Rgddycedt b pIgmbtiARat kD BlpRL- olEﬂWoi“c@;ﬁE]ﬁétﬂ)%oflaMa\éf&&ﬁg Wdity,
and excellent visconetrics permts forrru ators roduce a w de

cross grade oT¥MEA fbUyRieated ofy-alphyyiesing T 1%5’\/@@3““&@5 Reiytaipbapigfads of

the present i nsceftibédninddQ0RBYdbRnR08 &iHitiocnOMARS frikndRPRNSEd GtB5t t hat
t he isonerization cff unsat ur at ed or unhydrogenat ed pol yolefins in an

envi ronnent wh? &P efaPeB“S@)‘PmEﬁd"%Oﬁpﬁg?eélnP?léi1a pha-plefin oﬁulﬁwlﬁlg’eﬁhf(l .e.,
hydrogen is nehsahnitenisomeab ?Sol?dﬁ;ﬂﬂbleﬁﬁ QW h RSN RIeh | sefitate/ine lddshle For
exanpl e, the iso zation tur pha-olefins in an

envi r onment Cﬂ‘%’l 61‘5?‘8‘3128‘?1’?} é’g g‘h Isflm‘faFeéé‘m@Fn?F{j‘d’Pb(g*’é?ha'
priovi des ![ npr @Mﬂ lﬂdeﬁistna&SbeC@il ﬁnﬂkf @ds kOonfidhed GdB\vasnt %{t&!&a»{nth excellent

i someri zation.o olefin.in an environment conprisin

hydr ogen, whi é‘f\g'tgn%%? g‘b‘ﬁf’ BRI 58’5’1’?@?% nto 7 mgpude ag

envi ronment wh@tei n bkyiﬂir@ga@@tslmpld%@ﬂi he bl eyizatidl edetiohSof tRelpreahed i n

t he exanpl es esent ir tion produces a lube wth high
yields and a n;l%r? | tfﬁ?rﬁn%lﬁ%ephllt Bt "By~ ‘%d‘iﬁc?e"r @Fﬁﬁ’ﬂ"é%‘eﬂﬁﬁ%gca’fal}'ﬁs

i soneri zat i on sudBusstBriedel-Casftsi dathiyem) Bﬂbnstéd hidy, exdaDgWie scidi¢ haiic résiRe

based stocks R, duc acc rd nce vent i on ave
very | ow pour %gl At E&ig’ﬁg Cer|s H:f’a %ﬁ%&?gt%f’ b{%n‘ﬁe
[ 0023] Pol y- al pieze] aixiies; ria;d:rmﬂe ol i fitall kil 3f Srqupavol Q:fetaﬁsaﬁtﬁ very

| ou PO PO kS (2505 k@ M e R SRl e L ?é%atc'lﬁg
by BF3 cat al yﬁﬁ‘snglm}iayrahavht ﬁﬁagheﬁaypxal&mpmbmsheaMGﬁﬁzﬁhoﬂEHactﬁ;bll tabl e

as high-perfo Lc base st. aoI fi
fromCl4 and [ar ggir% %}4% ?ﬁ% resenemivent e’%’ ?fé‘ﬁzeg e al n]@
and the |ike, ahiaastl mazbe m@mmﬁadhprsunmmnmmaca&a conpar ed to

pol y- al pha- oI ma nal Friedel cat al

t he present ve ti o%ﬁ%éﬁrog& sEitk Bse mvr?{lt&ﬂp 8‘?}%5 I aﬁmé’é ééféqt efi ns
by: convent i onablydaﬁaapzyéuos lmprcmmablyesfemcbtoﬂauretnfmra“luwr maﬂsmock

i somerization r I ore catal uch a

zeolite, wt hg@%lﬁchc?g f %gbrﬂ%ﬁﬁ%tyoagg%&vgﬁe{&g af ?%/Slty’t ﬁ’éag%d of
the present i nleénti Ber sxamplel @@ dododimshioyfettie pmcesmnfﬁmq:réshﬁ ipveap@r t i es,
such as pour i fro nver t.i onal

Al pha ol of i ns PeFaes & lea@Pbafy AyBBreh Bokiig, R cRIHGR B

pol y- al phaol eﬂqvnienlmmhbe visgehtipgEomt zé;d;a—qldﬁnne;dms:sbﬁrgtofoteocqmcbduc&

t ted | | t t t d
ol y- al phat ol SFeRe Fae el fenlafs £ LR S Fatts bl can

be made in hi gkeepioed.ds. [ 0024] I n the pr esent invention, isonerization

catal ysts may enpL,Q t tal . .Because
the reaction i{(}saﬁ;(]:ond O?Egn%%e rgsr?{l/l Venﬁr%%?mm?sc X’?égmf Pﬂg ff‘:le ction

subst anti al | yof feeé Stmtk tiyrcthe gexductiph ef pblgfalphi-eldiod. | The tdat godicsd hot

hydr ogenat ed. Accordingly, isomerization of the feed olefin may occur

in a lower tenperature region, fromabout 200C to about 300C, and
thereby mnimze cracking or side reactions to nmaintain high |ube




'10025] Accor di ngl y, for purposes herein, an isonerized poI yolefmis
defined as a g Igol eftn that after isomerization has | ower g ur

poi nt than YRA"SUME pol yol efui prior to the isoneri E%TW%PPB’B?B Pess.
In other words, during the isonerization reaction, isonerization of

t he unsat ur at ed pol yol efin occurs to geduce its pour point bel ow that
of the unsaturated polyolefin feed. Upon hydrogenation of this

unsat ur at ed-i soneri zed pol yol efin, a |ube oil conmponent is forned

whi ch has an kaprdavedith thegreserit ﬁmm)m e uhiarfettifdd =8 Aekhiny 16W efsadsikiys, a

hi gher viscosity inde to.saturated product which has not
been i soneri zcllaa‘yl) ﬂﬁimﬁjﬁogg%lfﬁa 5 Slltyf:méegorrerl zation conditions, such
as tenperatur @omhd phessingl, thtepamdtem-pmmeﬁzhé Hobetefisd dinkese mpl ﬂwed and
the desired p |zat|on
ocours at a | BasaPSBlioflnab Ui LBoBEREIREB: SR IR HeishBRTRE ' 375
however, hi ghé}fm 69 ctaieio® @ae‘rﬂbéﬁaﬂm @ clratyl 0BY @nmrwedxefetrﬁﬂ dnet her
embodi Ment of ofhSie 88 Hlbel MR Yrk:oR $e%HsbRfly OESH Sotls 18

t emperature in a ;ang etevveen a%)soufmv%%ggﬁtg gﬁoutyﬁ%%{ Pressure is
typi cal |y froftab¥lesStat H¥rG apdombout 2000 psig, but higher or | ower
pressures may be %&%?Gﬂdo%r?e&%ﬁ@@ ﬁ%@ﬁy‘i@@&mpéoés?ﬁ:@%e%ﬁﬂt

i nvention, the pressure is between about 10 sig to about 1000 pS|g

Yet, in anot h&® @?Poﬁcﬁsﬁétnltooé?bec“?ﬁem?ﬁé@@ﬁ?d|W\F€r?f‘ib644me‘%tﬁée bhEgure is
bet ween about thk@eesgs ingertion Bdveutvisbkifly PSficn ablobiio AbABBOdONSERACE;
velocity (LHS\BI*? is fromabout 0.05 to about 20 during the

i soneti zation déoeictl on. In another aspect of the present invention,
LHSV i s from abouta fudpdints effiessthab or @bl to 'ahmuaao,tdwe pﬁfd&{b@ileﬁeman of the
present inven rom aho ow | i qui d
hourly space yé & t{jl_‘b%{? c;’\%) Ctdé%’r? fpr :‘ﬂé/gess fﬁ b ab? u&sD ¢Vesul ting
in nore |sorrem%@t—'qublselmathaessecmala@&outgﬁﬂﬁﬂ,m@rf eed and an increased
product yield. 10024l} g[[ag,f§ S r t

typically slight exceségty fJQ a%g)lg%gtgrsg%‘? tﬁg Ygﬁﬁgredclfg%

Hydr ogenat i on &Rl P Pﬂﬂﬁ@éﬁhﬂa&f@dhaﬁ@b%ﬂlﬂz%m?@ﬂﬁ @Fﬁl‘f@\ﬂ*ﬁﬁw efeal

conduct ed undey10biReraasHkith g@ﬁeﬂﬁg% edaa% 110 bun§prePeﬁfe@nt No.
4,125,569, which I's incorporated herein é ref érence. Unreacted

hydr ogen may H820epdfsfeqd ﬂ?@r Bibet 196 they @FesGE riBteREPp BRYpolowt FilatiiBhe
product and r esita81 14, @r foher AMOFDERRAIHEaNbEAEIneRialP BRilabled Mk ef i n

Feed Stock [002 Feed . st.oc i be e S aw materi al
to produce th&® g’lﬂﬂ‘ﬁ rAPeY 13%1 éf@ﬁ@xdfoqeﬁg})dpp@gﬁ% 2\/‘&?1@%?*‘ '

i ncl udes the fovbkitbnhasg vblaktg oblessallagbot erfalandCpol; yolvalphsnslefidlhaving

Unsat ur at ed r ha-ol.efins, such as the linear Co to C24
al pha- ol efi nggcowgpa%\%m&ﬁ%arsw:l greof either individually or in any
conbi nation t MeHeof Acrmylmbb', @wpd:oo;bexdhonnoii e presigntow rvletiity,amd Such
a1 Pha- 01 e 1S clffend SisRARAG Gehrk B BECSRIERL Froidl CABYGRLI QNGor! | near
al pha-ol efin tec nol ogy, exanple, an e % ene gro rocess
wax cracking praeedsie. gaﬁWZQOSW§®@§P$thgb}bes@é¥weresﬁnbmvwlcmess over
modi fied Fi schgg Tr OI‘}&CBreQén@Cﬁ%émé’x? a%&n%ﬁgtﬁé@dmatn tﬂthgoeﬁmaﬁw'@r
Chem stry, I\/acrorml ecul ar Synposi um_ 1988, p. -287, which is
i ncor por at ed Hes@rpd gy iy iepwaied polyolefiap WW%H&W@W fres of or

preferably Clgbsdingy &eeﬁdfdxy&{)géﬂa(?é Shydl%gen il h&eﬁt&]uoﬁmytaaaea%@me@nd
hi gher oligonmers of normal al pha-ol efins, ejther individually or in

any conbi nat i GHFHREREET F°’h%?‘9mBJ€ %ﬁ‘ﬁ?r’(’ﬁ’éﬂwfl ﬁf‘{lﬁ%“:ﬁ'ieéélé%‘ﬂ?ﬁ%’é‘ﬁ?l on. 3.
C o+ linear i eiwrofadnt @hieh isTee of siGhbsRSt{REeEbLhskitgbthori@ds Whrovent er nal
ol efins, any co%n nation_ thereof, or unsaturat eg cil Iﬁ% n‘ﬁ@*‘f t her eof

ei ther indivi o¥SF S Wpaed 1o iy convepiqnal isamerization o poly-almle-gefin o 2g; | v
enpl oyed in t bgvigafif®e RbmprisipNhyddrefSwhicte s Séfhek . forSuaPosed hekin ado

ol efins can be produced fromtypical dehydrogenation of |inear
paraffins as discussed in U S. Patent No. 3,448,165 and Encycl opedi a

-




10 thereof, may be readily enployed in the present invention. These
olefins my be a b -froduct in linear al pha-olefin process, or from
cracki ng of @PP@H@%ﬁzbranched wax or synthesis gas conVEFEFHpf/038069
Exanpl es of these ol efins include 2-o¢tyl tendecene or its isoner

ol efins, nethyl pentadecenes, and the |like. Accordingly, a slightly
branched al pha- or internal olefin for purposes herein include

ol efi ns havi ngeldde 28 etlidwAmnt wherehdiydloben ik esatiodaiip added pAe irdicatod in | ess

than 3, prefeyabl e than 2, nost.preferably 1 hranchi chai n per
10 car boh at SHeAPRSE R A8 iR i mOBERR M GRE RIS " P
conbi nati on aihinidien alkowe-ofl @gefidoedioahaion nisring ysoheriatiph. oyRadhérnag he
present invention...6., Unsaturated + pol yol efjns, .may be e oyed in
the present iTUSH,B e Fpmdes tlfi?évalhgl‘%if‘g@g S{?éfs 5‘?43{“?%&5 a¥°r%cfaﬂ?ferw '1h} near

al phapol yol efthdpresett inghrfiiby hibrearshe wiup peinte ahy exeflént dow tdmpemture

i nt ernal pol yal.ef i %?16 slightly branched internal -pol yol efins, and any
conbi nati on tHEPBBFAl t hough it is not necessary, these polyol ef s
may be furt hgeozpol yrrelyiatghd-opfihomadeofréh a yite Aiptlpzadieinn ety trw 7. A

m xture of any conbination of .t he ove- descr.i.hed ol efin olj gorners
Ther ot . Cand B SoRb A koSt tdih P i ek 5 aBis o dies O hd
i nvention. Al tgobuaipharoddfing mgds freedoleBusddraaritheh (@ oy By clielygotsyaltyrliazed i n

accordance wi,th the pr.esent invention prior .to iso i, j
roveveras. iehetatis Boifis Bt ot SR BB Bleh BlredeBad B RIGE Bhek Qs
may be renovewlj-slpim-di¢fm mads foreClh pndliager dlbfatsibyrzeqitéspsuch @s MCM22,

i sonerizati on,,~i i.red.. Furt her he. fee ock. i C2to
C6 unsat ur at g}gcfé/{sgf‘lﬁ'ﬁg,, mt(aoth? ﬁf(;:’uaved cht%n pegg%ﬁ%ﬁeﬁé 8]'@@2%/5' ér?gl%l\l/é\??% any
of the above-msdphanddineinedd fien amdepiohsl driedal-Asafts 8atalpsty Imihk premé

a1 kvl oroup. Fgte GoRGR Ane ROR R MAEH B s R oo PR

carbons WO 26075664 39FRETALSIROCIGBBEE Dy TdonjcfieRidh Rver @ sedvimf oF

C bl o pr ocBeepBeRRds S 16 Aoffe YR oeiahe Rilbac SOREN.

3, 482, 000, baché pufcesshifcthe praseit ivenpor aag diseche employedr tof Wpaeneethe

Simlarly, pr S r e N V. - i : known
in the art. gg;r?%}%g’r ?Elgﬁis ? g‘%ﬁﬂé&g’r %(r:g)gi eaﬂ g@% ée)ks]ﬂg]crhlé E@g}atfrogv%}.n%?ﬁ Pat ent
Nos. 3, 382, 29pi@;olfins,0R0 ex@mg 5@ deceht. okftaptisapierizationi fearobintlpiieed
h inb f j .

erein by re cﬁéiﬁ:@%&a becﬂgﬁx%h ot genﬁéh %Hépgésgﬁ,‘# hl%&lllc% s{t{?{ateggfcﬁy-alpha—oleﬁns.

pol yal pha-ol ef i n synt I nclu um chl ori pronot ed
al um num chl oFtiedeesuliing csptoratadn peltirdnbiblsfing digve Eroelay bvh dpmpeyaiie al
Friedel -Craft MR B BL 19k 16 §ks. QO her nethods for
synt hesi zi ng p;fg yal pha- ol ef ?ns gagﬁly%e found in "Synthetic Lubricants
and Hi gh- Per f B#flanc en themeasens rpntionisaacrization gatglists mavibe eepleypd with R
Rudni ck and eR%r lﬁithoilf'tébtbfdgg V]I!v%%%?.lg %Q{sgrthe LB tionl 39 SondBiaPiElan 1,

|

pol yal pha-ol efins, sec H | someri zation_ Catal ysts

t 0030l As i ndi euiteunebphish infiener wbeatialy fee piiidragen M Plpfimoprtyed as
the | somer i 2ald@n ;i BoilonkiBs, ! ALcd-SRMPI i Aldn (o8 35 o oRfin W9
present invention. Exanples of such catalysts which may be enpl oyed
in the preseneccitninentdvsn tymreratae reginn fameatest 2007 to edotod002e ot es;
homogeneous  aplhPatthike bitoking 4 (a8 eadiioh S Ghudehia high 1R LRIALS Firther,
Bronsted acids, and Lew s acids;, acidic resins; acidiC solid oxides;
aci di ¢ si | i cofie uidneniiss perdt insthe dponepzation, reactign of e MBSTHETENIOHXi des;
hydroxi de or ft68.dRiahy fc%ﬁ@si(f)f of FhQ YR kdrhpdiBii&! Bat i@NAe FWMturated

conbi nation thereof. Additionally, acid catalysts having an al pha

val ue of at |pd¥tefmbotat nan-wexy Isempenshisy dbpti i, tthe Tnsemmiciiwmerssd
reacti on.

polyolefin.



100311l n a preferred enbodiment, a zeolite, nodified zeolites, or
conbi nation of zeolites, are errpl oyed in the process of the present

i nvent i on. YB? ¥PBEA8Y zeolites include, but are not | PEI/PRP6NHIS,
medium or |arge-pore size zeolite. Preferred zeolites have a
Constraint I ndex as defined herein ofgabout 12 or |ess. Zeolites
having a Constraint Index of 2-12 are generally regarded to be

medi um pore size zeolites. Zeolites having a Constraint |Index of |ess
than 1 are gepesial | Vecediagiselr pmpdss Hegetrg @n promerizsil p&lyﬁefﬁi ik deflned A

characteristig o S V] of, this cla eolites is
that it provi %eslgoé%ge%ln %{la?gr Ié%gﬁgs 34 aflnhg%l & A E PO %mstgthﬁl tgér L8 from
the intra- crlyizﬂﬂmlelﬁmmot rte ghs psowrifation ipracese. ofn lothe mgrdla,ndlaﬁrgemi Vﬁ g
pore size [ r re Linde
X, i.e., thezlf)%‘r?etg\é%\nﬁﬁci‘%gﬁo n#ngésﬁ%gﬁgttgggn%téa pcé%’ie a g ge such
as woul d be préws diedoby paigt bd@\ﬁﬁbated th¢ mygsmtugsfeds pdlyalelin feedomdipon

i nt er connect haViel r i ﬁ.ﬁﬁr r ese
rings are thgge %%rfraned y% rateeghﬁogir%n%gé)ggg ?‘ggar%&%% ?%&B?r&f‘righedra
nmaki ng up t hefoBRfiovhia: Hop andmeroreddic.« lwerd poart pelnt iandbprafersiiyrrokiglier cat e,
the oxygen athéESmth'ﬁﬁi@ﬁ%bﬂiﬁéedQ@ba‘&QatQPﬂiQﬁ@t Jvlﬁcl’flﬁ@n&'b!&én%&ﬂm(lﬁﬁ al um num

etc.) atons at the centers of, the tetrahedra. Briefly, 1 n one
enbodi ment” of *Pfe przré‘ée‘igrtamlﬁv‘é?%’ﬁ%ﬁmnz%ﬁlﬂt’@s spadie £ | ETARSTRER APYsts i n

this inventi O;liesmaﬁ‘deﬁe%d updh tEOREEI A iployed arldamSdekitdd Poud Joe@ ¥f tmé def i ned
herelnafter) f % fgéjft gﬂé\%o abqut, 12; a silica to alumna ratio
of at |east abouPBed o FReral AipmeTatoh PERMSGiNnG STPerain 1y § gange

const rai ned mbmsattoot ISD'E: mrayaita7ﬂ°0m“év£&1:§1eﬁﬁ@owe{r€éﬁ1§2rhfﬂwm§jr| icato
al um na nol e b ter ed b onvent i on anal ysis. This
ratio repr ese‘%?‘%ﬁ cﬁ’ | ?%‘gg E?%Wfrﬁé%r it PSS °’?’| Bl EWi"‘ibm c
framewor k of dchies Zeddniemhoe msatraigebetdfemebbmdwcab eS0T OV Ereshnre S

resent int i on| or ot her form
\FI)\IIthI n the cﬁgﬁ F@eﬁ orabaggérc?pgﬁtéaézae% Slg “gﬁl 871 ¢A 1 8T na
mol e ratios oRevdre cmplpyed 1R anﬁyerb@bmmbyéﬂlﬁ ipresaoh Eventies, it présmwent i on.
I'n anot her e@?&%&@%%o@fm%élgtdjﬁb%ﬁq@b? g&?@’e{"ét iﬁ'&notgeg%b&a%geu%% 9

silicato alumna nole ratios of ast  abou e enpl oyed
In yet anot heFeseHiBIHEy theopresste ippetweant abiophy Hi9t bsimto ﬁqu‘ts@l@epmg

i nstances, zegakiid E&ulls}%ydcegeﬁéi@%ﬁ@w ﬁ'&o\h EHoGh@és r%' Abb&%%lui-ﬂg e
rati os, e.g.,. 1600 and above, Zeol i tes useful

herein typi cadfIRPrFRIgR reaeHons ﬁlb?ﬂofh\?"e”%? gfptg‘? Eféseéﬁfmﬁé‘r’fé* BHPY i§ @ about
5dg o about ﬁ DG Bt BEont S UL, @?&m Erh‘&ﬂhﬂenﬁgﬁtﬁk ﬁ@s@mﬁvehtlwsamsvl n

addi tion, the stru Vi cqnst r.ai ccess to |ar

nol ecul es. |t*® ;%rs s%tf%{ S?retg %8?5?% i“f”o{@g?% yeSpla?eoﬁ‘?l%F“P(r?é%‘iieéryst al
stfuct ure whetrheredsulohtivitgibisnemhiaginandae smeiatidnsnd ey crexagptf@e 1 the

only pore wi formed by 8-nmenbered rings of
silicon and a %\r,hﬁ%%{%ngrfe& r&?uﬁesﬁ 1gccess by nol ecul es of | arger

cross-secti orit®tan o thweﬁubdmelxahbydrcge@ame lrabticm, e}apmblima@hfamlesb he

it f nb
Goneral 1y, oy e BEeflor W0t} Lt RSl O, BladeRIREREL 1 00
Al so 12- rrenb?@h’ehﬁm m@g@e lendueted m@hsﬁmaonﬂawnad@aﬁm mawﬂné‘atearrmooyed
with the processsed wildd it Hl%ot?é;%ﬂ%relh% &%ﬂeﬁd& fﬁgactségsggdg%? b te.

puckered 12-ring structure

does shom1soﬁ@S@@ﬁ@ﬂﬁﬁﬁhﬁ@IH@@E%@deﬂmgﬂﬁwmbnMV@mtgﬁnﬂnah@awéﬂof t he
extent to wWhighrogend@Rlrkdeforlopyi des control l ed access to nol ecul es of
varying sizes toits internal structure is the Constraint |ndex of
the zeolite. The constraint index approxinmates the ratio of the
cracking rate constants for the two hydrocarbons. Zeolites which
provide a highly restricted access to and egress fromits internal
structure have a high value for the Constraint |Index, and zeolites of



10036] A sanple of the catalyst, in the formof pellets or extrudate,
is crushed to a 0parti cle size about that of coarse sand and nounted
in a glass tWBSYW%Yr to testing, the catalyst is tredCEYSHPTIB0L0
stream of air at 1000 F. for at |eastgyl5 mnutes. The catalyst is
then flushed with helium and the tenperature adjusted between 550 F.
and 950 F. to give an overall conversion between 10% and 60% The

m xture of hyglcecarhensgi S passed at 1 liquid hourly spaced velocity
(i.e., 1 volunme of |liquid hydrocarbon per volune of catalyst per
hour) over tH®2¥at aFyet stogkwhich may PusmRIPYed @F &Y Balrieldo FT998% Bt t o
total hydr 00%5@:%&&%1%1&@& 0@ 10 prdieht indérkien 1Rfhded Bt BEOWIRg Hpesam a
sanple of the effluent 1s taken and anal yzed, by any conventi onal
nmet hod and nﬁ’é@ﬁnééﬁﬂlﬂé’ﬁ{‘)@@?:y by gas chronat ography, to determ ne the

fraction remaini ng unchan@eskd Ql 8@ BpRl.obfe, fudk aidReR PR,
[ 0037] The "constraint index" is caI,cuIp

ated as fol|qws; nstrai nt
I ndex = | ogi o (fracti oPhsrolsfinpeed olisomsrmibrirefg yither B’&Vbd“(”lg%rc’flia% of
3-net hyl pent ane r enai NighinatidHERISGRINR SPRSEd & He dradexnwatises
typically used to characterjze the specified zeqlites describ bel ow
(i ncl uding some zeol i t&shnalpheplefiss sy b Pﬂ’émeﬁf i feeorgpge g ™
cumul ative result affeghogiibya Sarer alphyakfidRb@sclodhuir &@inpla, ghven
zeolite exhibiting a constraint_ index value within the éaggglheaf about

f ot ed

1 to about 12, dependi AEYSK EHERPETEEr LVET EARIEHRCEH S

range of 550 g to 950ga|§-comféfb%h nclﬁﬁﬁﬁﬁsl’ @Eﬁ;ﬂoﬁlﬁétﬂ\ﬁm heil Ofipech hrawBfas t he]c
constraint index may vary w.thin_the indigcat approxjate range of 1
to 12. Likewi se, ot hergwqegbl%s I@ﬁfé‘ﬁ“‘g v e%gﬁ}gg—%l %8m8]160"?%e
zeolite, the presence gympems, DIgE, TEC], PoErd-287Rikid in Aot ipomaied hireinder s
intimtely conbi ned vvi%h he zeolite may affect the constraint index.
It will accordingly be®Xi7fES%0od by those skilled in the art that
the constraint index, ohildgned b dineg, sreltdh @ L 8efcrdanie@insrsf or-

characterizing the zeolites of.interest, is dependant opn.t st
condi tions. However, i A% ¢ Béﬁﬂ@’é‘gl,%g‘%ef Oig%%%%f%({nﬁ?le Rhat ﬂ|ﬁ1ir}§’t he
above-speci fied range efhebh@ividuallywr @by kombitdtien derest, naiybt empided Wi | |
have a value for any given zeol.ite.of interest herein within the
approxi mate range oi | irt)tﬁ‘ili‘f’sef“dﬂ‘?ﬁ]‘%nstrai nt Index (d) values for

sone typical maters. al sCay @inescatiahal slefins, sudBnatthe @gtio Conmpenatietrmyl.

ZSM 4 0.5(3160) ZSMS G 813 oy cohBinaneh therbot or ihsabirhied ofi ghbis &)

either individuaily or in any combination thereof, may be readilty

employed in the present invention as feed stock. Such intemnal
olefins can be produced from typical dehydrogenation of linear
paraffins as discussed in U.S. Patent No. 3,448,165 and
Encyclopedia of Chemical Processing and Design, Vol. 15, Marcel
Dekker, NJ, 1982, p. 266-284, both of which are incorporated
herein by reference. These internal olefins can be polymerized to
give unsaturated or substantially unsaturated polyolefing which ave
further processed in accordance with present invention.

4. Cs+ slightly branched alpha- or internal-olefins such as Cy, to Cas
branched olefins, any combination thereof, or unsaturated

oligomers thereof, either individually or in any combination



ZSM 12 2.3 (316C) ZSM 20 0.5 (371C) zZSM 22 7.3 (427C) ZSM 23 9.1

(427C) ZSM 3\%052(())073)63459]3-2C) ZSM35 4.5 PCT/US2006/038069
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thereof, may be readily employed in the present invention. These
olefing may be a by-product in linear alpha-olefin process, or from
cracking of slightly branched wax or synthesis gas conversion,
Examples of these olefins include 2-octyl tetradecene or its isomer
olefins, methylpentadecenes, and the like. Accordingly, a slightly
branched alpha- or internal olefin for purposes herein include
olefins having less than 5, preferably less than 4, preferably less
than 3, preferably less than 2, most preferably 1 branching chain
per 10 carbon atoms present in the olefin.

5. A mixture of any combination of the above-described olefins may

{ be employed in the present invention.

6. Unsaturated Cpgs polyolefing may be employed in the present
invention. These unsaturated polyolefins include linear alpha-
polyolefins, slightly branched alpha-polyolefins, linear internal-
polyolefins, slightly branched internal-polyolefins, and any
combination thereof  Although it is not necessary, these
polyolefins may be further polymerized prior to the isomerization
reaction.

7. A mixture of any combination of the above-described olefins,
oligomers thereof, and polyolefins may be employed in the present
invention.  Although not required, such mixture may be
polymerized in accordance with the present invention pror to

{ isomerization. However, as indicated in the examples below,
unpolymerized olefins may be removed from the mixture by
distillation prior to isomerization, if desired. Further, the feed
stock may include C; to Cg unsaturated olefins, to include Csto Cs
alpha-olefins, with any of the above-described olefins and
polyolefins.

8. A vinylidene olefins of general formula CH2=CR1R2 where R1
and R2 are long chain alkyl group of Cl1 to C40 and RI+R2

generally is greater than 12 carbons




(454C) ZSM 38 2.0 (427C) ZSM 48 3.5 (538C) ZSM50 2.1 (427C) TMA

. ' , 1 Clinoptilolite
Ofretite 3.7 (3160) TEA Mrdenite 0.4 (316C) P T us5006/038069
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[0029] Processes for producing normal alpha-olefins are known in the art,
Exemplary suitable processes are described in U.S. Patent Nos. 3,477,813 and
3,482,000, both of which are incorporated herein by reference. Similarly,
processes for producing poly-alpha-olefins are also known in the art. Exemplary
suitable ﬁrocesses are described in U.S. Patent Nos. 3,382,291 3,742,082,
6703356, all of which are incorporated herein by reference. Other catalysts
suitable for the polyalpha-olefin synthesis include aluminum chloride, promoted
aluminum chloride, alkylaluminum chlorides, or any other typical Friedel-Crafts
polymerization catalysts. Other methods for synthesizing polyalpha-olefins can
be found in “Synthetic Lubricants and High-Performance Functional Fluids, 2™
Ed., edited by L. R. Rudnick and R. L. Shubkin , Marcel Dekker, Inc. 1999,
Chapter 1, polyalpha-olefins, section ITI, p. 9 to 12.

Isomerization Catalysts

[0036] As indicated above, an acid catalyst is preferably employed as the
isomerization catalyst in the isomerization reaction of the present invention.
Examples of such catalysts which may be employed in the present invention
include, but are not limited to, zeolites; homogeneous acid catalysts, such as
Friedel-Crafts catalysts, Bronsted acids, and Lewis acids; acidic resins; acidic
solid oxides; acidic silicoatuminophosphates; Group IVB, VB, and VIB metal
oxides; hydroxide or free metal forms of Group VIII metals; and any combination
thereof. Additionally, acid catalysts having an alpha value of at least about 1 may
be employed in the isomerization reaction.

[0031] In a preferred embodiment, a zeolite, modified zeolites, or combination
of zeolites, are employed in the process of the present invention. Preferred
zeolites include, but are not limited to, a medium- or large-pore size zeolite.
Preferred zeolites have a Constraint Index as defined herein of about 12 or less.
Zeolites having a Constraint Index of 2-12 are generally regarded to be medium-
pore size zeolites. Zeolites having a Constraint Index of less than 1 are generally
regarded to be large-pore size zeolites. A characteristic of the crystal structure of
this class of zeolites is that it provides a selective constrained access to, and egress

from, the infra-crystalline free space by virtue of having an effective pore size
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between the small pore Linde A and the large pore Linde X, ie., the pore
windows of the structure are of about a size such as would be provided by 10-
membered rings of silicon atoms interconnected by oxygen atoms. It is to be
understood that these rings are those formed by the regular disposition of the
tetrahedra making up the anionic framework of the crystalline aluminosilicate, the
oxygen atoms themselves being bonded to the silicon (or aluminum, etc.) atoms at
the centers of the tetrahedra, Briefly, in one embodiment of the present invention,
zeolites useful as catalysts in this invention possess, in combination: a "Constraint
Index" (defined hereinafter) of from about 1 to about 12; a silica to alumina ratio
of at least about 12; and a structure providing a selective constrained access to the
crystalline free space.
[0032) The silica to alumina mole ratio may be determined by conventional
analysis. This ratio represents fhe silica to alumina ratio in the rigid anionic
framework of the zeolite crystal and excludes aluminum which is present in the
binder or which is present in cationic or other form within the channels. For
example, zeolites with silica to alumina mole ratios of at least 12 may be
employed in the present invention. In another embodiment of the present
invention, zeolites having silica to alomina mole ratios of at least about 30 may be
employed. In yet another embodiment of the present invention, in some instances,
zeolites having substantially higher silica/alumina ratios, e.g., 1600 and above,
may be employed.
{0033} Zeolites useful herein typically have an effective pore size of generally
{ from about 5 to about 8 Angstroms, such as to freely sorb normal hexane. In
addition, the structures provide consirained access to larger molecules. It is
sometimes possible to estimate from a known crystal structare whether such
constrained access exists. For example, if the only pore windows in a crystal are
formed by 8-membered rings of silicon and aluminum atoms, then access by
molecules of larger cross-section than normal hexane is generally excluded and
the zeolite may not be of the desired type. Windows of 10-membered rings
generally may be employed with the process of the present invention. Also 12-

membered rings having constrained access may be employed with the process of
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Therefore, it will be appreciated that it nmay be possible to so

select test conditions, e.g. tenperature, as to establish nore than

one value for the Constraint Index of a particular zeolite. This
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diffraction pa{eﬁ%thﬁl%%v@@%d therein, is incorporated herein
reference. [0045h7SM 82 iobuleRe] D38hed Bhith SoviBRteradMly s 358547 F, te

ire contents o
en{t internal zeolite structure have a low value for the Constraint Index, and usually

pores of large size, e.g. greater than 8 Angstroms. A determination of the
“constraint index" may be made by passing continuously a mixture of an equal
weight of normal hexane and 3-methylpentane over a small sample,
approximately 1 gram or less, of catalyst at atmospheric pressure according to the
following procedure.

[0036] A sample of the catalyst, in the form of pellets or extrudate, is crushed
toa péxticle size about that of coarse sand and mounted in a glass tube. Prior to
testing, the catalyst is treated with a stream of air at 1000° F. for at least 15
minutes. The catalyst is then flushed with helium and the temperature adjusted
between 550° F. and 950° F. to give an overall conversion between 10% and 60%.
The mixture of hydrocarbons is passed at 1 liquid hourly spaced velocity (i.e., 1
volume of liquid hydrocarbon per volume of catalyst per hour) over the catalyst
with a helium dilution to give a helium to total hydrocarbon mole ratio of 4:1.
After 20 minutes on stream, a sample of the effluent is taken and analyzed, by any
conventional method and most conveniently by gas chromatography, to determine
the fraction remaining unchanged for each of the two hydrocarbons.

[0037] The "constraint index" is calculated as follows:

Constraint Index = logy (fraction of n-hexane remaining)

logyo (fraction of 3-methylpentane remaining)



which is incorporated herein by reference. [0046] ZSM 23 is descri bed
in US. Pat. No. 4,076,842. The entire content thereof, particularly
the specifi ¥&PEH64392 the X-ray diffraction pattern ofeaIis2udéeelivsed
zeolite, is incorporated herein by reference. [0047]ZSM 35 is
described in U S. Pat. No. 4,016, 245. Jhe description of that
zeolite, and particularly the X-ray diffraction pattern thereof, is

i ncorporated herein by reference. 16 [0048]ZSM 38 is nore
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|te The. ZSM 20 zeolite resenbl e asite in

invention is f

certain as pect@“’ﬁf‘ Tarding @ iy ghly usefimegnssforchagstenizing the @H@PS WtPfé%ﬂ%I umi na
rati o than famep@ﬂilﬁ,onaﬁe tiﬁt%n@@@isUfHdWei@deall ﬁ&%&é%ﬁ@'téﬁ&rﬁw 14 is
described in U. That Bgescrl ption

i ncor por at ed hvélﬁ’érfﬁ S BLPVP: 8‘?%&8&@@@ Y5824 28 %mﬂi'ﬁal?ténd%%} i bed
in US. Pat. Neve8y@épO83 giviiadolid@s dikergst hiefiin wihih ARApROfiAbethinper ei n
by reference.

of 1to 12.
10039] Constraint Index (CI) values for some typical materials are:

., Catalyst -+ CI{at fest temperature).

TZsM4 ] 05 (60
ZSM-5 6-8.3 (371°C-316°C)

ZE8M-11 5-8.7 {(371°C-316°C)
Z5M-12 23 (316°0)
ZSM-20 0.5 (371°C)
Z8M-22 73 (427°C)
( . ZSM-23 91 (427°C)
Z3M-34 50 (371°C)
ZSM-35 45  (454°C)
Z8M-38 2.0 (427°C)
Z5M.48 3.5 (538°C)
Z8M-50 2.1 (427°C)
TMA Offietite 37 (316°C)
TEA Mordenite 04 (316°C)
Clinoptilolite 34 (510°C)
Mordenite 0.5 {316°C)
REY 04 (316°C)




10053] Zeolite Beta is described in U S. Pat. Nos. 3,308,069 and Re.
No. 28,341. These respective descriptions are incorporated herein by

ref erence. "((66’34%233@ ite Y and Utrastable Y are desth7Halepiired, s.

Pat ent No. 4, 962,269. These descriptions are incorporated herein by
ref erence. [00551Lom1sodiun1UItrastahbe Y nol ecul ar sieve (USY) is
described in U S. Pat. Nos. 3,293,192 and 3, 449, 070. These respective
descriptions are incorporated herein by reference. [00561Deal um ni zed
Y zeolite nmay be prepar ¢émpyghoss Bcadbsminod f Bend33*® U.|S. Pat. No.

3,442, 795. That dESCriptlOﬂD@ﬁmﬁﬂ@@rpOféT_ﬂ—Eﬁﬁﬁrﬁ—by referencﬁ

[ 0057] Zeolite UBP-Y is deser At t 'SB—4 401, 556. That
description is incorporaLed_hEEgin by efggpﬁfé .

[ 0058] Accordingly, in a pref@@?ﬁﬁmenbod?%@%@g(%ﬁ%cbataIyst may
conprise or further conprise a honogeneous acid catalyst an acidic

resin; an aci sol |Ilcoal Qs

G oup VEE net [ﬁd @m dgh]ggﬁg%% %ﬁgf&géﬁ%n{;maew Ia gen %\?épmr?e{er a
hydr oxi de of far @ewnng/mose zepiifes whic/Bayrbt ahlploaedf me‘-he oftaGioemion | RN
or VB netal; 'ﬁfere?di‘é’ 1&;91"{19& E’écﬂ@d Ehglq{ Iﬁ%r be r?% eé])PcE ?eﬁe t@sgjzéﬁdm e acid

catalyst is a zeolite contalning one DE net al
el enents. Mor%s FEWEBRED, ko cstpdismmpyg thea oag Y,%lte fPrsthaCQTéEﬂllﬁttl@eé ofit ai ni ng

one or nore nRkahSr z%@lhtecmgle{piagmﬁe% 969@&56&&%&&&& P9 sde Rblites?d, N,
Co, Rh, In Rusucﬁ/gs ZSM-5 %SM ?1 gn%rlgtgtlanat on thereof
[0841] One class of zeolites contemplated herein is exemplified, but not
limited to, by ZSM-5, ZSM-11, ZSM-12, ZSM-22, ZSM-23, ZSM-35, ZSM-38,
and ZSM-48.
[0042]  ZSM-5 is described in greater detail in U.S. Pat. Nos, 3,702,886 and

Re. 29,948. The entire descriptions contained within those patents, particularly

/
i

the X-ray diffraction pattern of therein disclosed ZSM-5, are incorporated herein
by reference,

[0043] Z8M-11 1s described in greater detail in U.S. Pat. No. 3,709,979. That
description, and in particular the X-ray diffraction pattern of said ZSM-11, is
incorporated herein by reference.

[6044] Z8M-12 is described in U.S. Pat. No. 3,832,449. That description, and
in particular the X-ray diffraction pattern disclosed therein, is incorporated herein
by reference.

[0045] ZSM-22 is described in U.S. Pat. No. 4,556,477, the entire contents of
which is incorporated herein by reference.

[0046] ZSM-23 is described in U.S. Pat. No. 4,076,842, The entire content
thereof, particularly the specification of the X-ray diffraction pattern of the
disclosed zeolite, is Incorporated herein by reference.

[0047) Z3M-35 is described in U.S. Pat. No. 4,016,245. The description of
that zeolite, and particularly the X-ray diffraction pattern thereof, is incorporated

herein by reference.



[ 0060] I n general, honbgeneous acid catal ysts may be enployed for the
i somerization process to inprove the |ow tenperature properties of
the | ube ba¥%@2¥WBHRE. The types of honmpgenous cat al yFCFUSHEIGHE
Friedel -Crafts catal ysts, Bronsted acids, and Lewi s acids. Exanples
are boron halides (BF3, EC13, EEQO, aligm num halides (A1Cl13, Al 3r3),
SbF5, Ti Cl13, TiCl4, SnCl4, PF5, SnF4, H2SO4, HCOOH, EF, HCl, BB;
tithe acid, and the |ike. These honbgeneous acids can be m xed with
the feed | ubdotstise ZEWciéss mnct padiatlal) degeribed ie s Patt No.eh 486859. Thent to

cause the is d.zat | t] . . ; .

unsat ur at ed- %%%%@z%gﬁb%ﬁ%g% Aé]fq’lr})f?tn 9‘{}\%{@/&9%%§°1¥F££}éﬁyodﬁfﬁﬁaglog8 ?rtﬁefﬂet e, the
honmogenous cdbeagofiss inepprasest eesimlsadfetsycewashi ng with water and/or with
di l ute aqueoyg,Aci d,Qfr ﬁﬂﬂ- iLng t Okl5s4 from
the organic f{uﬁ’g corzrgl(ﬁ)ds‘%%??gﬁ?_ he iuﬁgee@%dg%%ls@tgi%ﬂ%%éﬁ th%%’eﬁgee

hydr ogenat ed epdrecemiensof whishisineriogiediherentyy refestneper . The fi ni shed | ube
will general Ipps@xhi Bhd 109605k Sdfited, AMITIBIREI:E LeYiRes REARE L [oRSraint 0061] I N
addition to solid zeolitic material for use as catal yst, other types
of solid aci drdexdet Brg 3tk wdHoars & heartgddavepasifpizesifinertydese but are
not |imted t§admk il vestBSdohp of SiHPncaS noiatly Foun®Br £X60 sth&Si NS
(AMBERLI TE I R 1%0 PLUSTM . AMBERLI TE 1RC50TM AMBERLI TE 11 RP69TM
AVBERLYST | 5THE 1XRERIEE 7esiites @it genpeNicsieteifriT e @ morssizepgmfggess pick- v,
DOVEX 6SOCTM AdMié Ai\RATHebRbetizt biDehiENs Bz B0 stridAird CINER, FRslites, and
the like. W soli d ipon-exchange i n r oyed.as .catal ysts,

t he processi ﬁég]e’tas;t%eﬁgtecgﬁ?%é 2?‘%9&1 z}{’eillga%}??ezgom’c ?HAW%’F%. %IThey can
be used in fiMedediedZSHI3,rFSp-He dSMeid, Z6M-IBSER tA5PpE20. e &k tonystallind 8

[ 0062] Aci .d' ¢ sﬁﬁlalleQetﬁ%é ?&Fknm igqheeaq’tp almgya%? w1l e ?‘grgﬂtlir%‘?%fxtliogl% .
catal yst in the present 1nvention. A particular adrdrce ‘sofid oxi de
whi ch may be faupitey &bk £9M G0 eecditdostimbien fauiafitetih eerpingepests ob firuchiee, pr esent

invention is M3 Mg% I i I 19%93%@ i ng
zeolitic |l ayers. Sl\/glﬂe/EaB Ig}@r&&?g@}uﬁ%ﬂgr?&%@)j@?ﬁ% gl%lssgeg ,§77 and
5,292, 698. Thése respective descriptions are incorporated herein by
reference. [QQAR] Addibi@naid.v4 MMcaa MO Sar, MGV 5623 380 MM 68 are
useful acidic_solid oxides for catalyzing the isonerization reaction
of the preserftesRiHE PapPoried peyein prelgEs8es i bed in U.S. Patent Nos.

4,992, 606; 5, héH, 44Feolr0DL-334s WRiibRANG B IPadess ! 3,919989S That
respectively are j.ncorporated herein by reference. MCM49 is

descri bed i n 95°°EPIPLE BRIPREIed Beragmpy gipEnceg o description is

i ncor por at ed [h@siei n Zeylité Serarie ReibMGM B, P8 HescrIvbesh kml Rk Fo. Pat ent
No. 5, 600, 04 ch description.i.s incorporated herein by reference.
VO €8 1 s decir et e e B BB bt

descri ption igoséincoreditet ¥ dankieVitastaty ¥ eferdeswdierd n0OGS!]) Mok B%0.i s a

| ayered mat erj Vi L i | | ar

rel ati onshi p:4,%3&@?.(1;]%}%0%?0%8%%%i\;\#éc?%f)%{%ﬂ%r‘éﬁggﬁf?%g ‘ent el ement,
such as al umiegsh bdowrsodimdfirastehld/Yomolgaldr sigve (USY) & dasctibedriaWad. ent

el ement such fLi / iu n ks, | .k han_about
35, e.g., frol%ﬁ%'a gtLJ't% 9%,29)'deaﬁs3§ ?’%?pgbou he%S?eSE?schg I%%P%‘%@a out 10
to | ess than agraparataihersiryyaefpenest |y from about 13 to about 18. In the
as- synt esi Zeghshor MidRfafih § heBlite 125 vepb Rkdtyine ApALANN YpuS
basis and in ternms of noles of oxides per n noles of Y02, as follows:
(0-2) M20: ( 1-Eo-Riox3.842.79%) Vi description igtircemiorgtef/hpreings referRigri or al kal i ne
earth netal, @gag R iR.@p OHBENILC ol Yin TRe i and Ragos¥Boneniis are
associated with the material as a result of their presence during
synt hesis, anFsHipoRisEcrpopiedBeren bhiFfeEwes - synt hesis as described in
U S. Pat. No. 5,600,048. [0065] The MCM 56 material may be thermally
treated and in the cal cined



formexhibits high surface area (greater than 300 nR2/gn) and

unusual |y large sorption capacity for certain | arge nol ecul es when
conpar ed t o WALHPHPY such as 19 cal ci ned PSH 3, SSz- 2ST/URRSRM/BS069 and
MCM 49, all of which are described in @ S. Pat, No. 5,600,048. The
MCM 56 wet cake, i.e., as-synthesized MCM 56, is swellable indicating
t he absence of interlayer bridges, in contrast with MCM 49 which is
unswel | abl e. 1006556] Tﬁctdnmngx,tmatpre@Edﬁmhodlmﬁé the ¢aglyshinap Podeiiise g%

al kal i ne eart e rial
can be repl acgffdﬁeﬁg%{%p %a%(@éjggﬁ%{’ ﬁaa&sggagaa\% ﬁlﬁo%%‘ﬁﬁc@%@art
at |least in pakids dn;acﬁmrml@miimamg{dmwlmﬂﬂ @Gﬂ)@p I%%metahsmdﬂéppaé@ﬁ%ht
cations inclu o n ¥iSR g.
amoni um i ons rmgﬁgﬂh xturevvsﬁq’%(i Eélrgﬁ#h.ﬂ%fdtfﬁer, ﬁggfla\?%%gnt c{aﬁtﬂﬁns

i ncl ude cati orfiwe vhGp VEILITEA, 0t meleh byany cormbindtipn therebdr certain

hydr ocar bon c rs arth
e and nilas S o PRGERE AR RISEE B QR Rl Sasug S
VI of t he P&fliBdé GIIﬂBbil@alwlem«ah’s E&i@n@mfgablﬁ,dﬂfﬁmd' h@ala@uana@cgléh d
oxide crystals %t%igmggﬁg naps { .1 %1519 séeofladRony Al gﬁc;éﬁ‘ cgrf\m bf 8l easkzes.

Li
General ly speaE es can be 1n for a powder, a
granul e, or aGmRﬂ,dqunrwmarsiwohmhmamth@m@udate haV| ng a particle

size sufficie r

retai ned on ar}é{ﬁ@ ;if?'g(exﬁ_é;{l #%nsg%?%gg%&ﬁn&gﬁsgs& gé% I@E&ggﬁthf/st IS
mol ded, such asantpylzﬁwmptmﬁ&smo inheveche fowatbspasatyre propeiiey fdbeilube bt e
drying or partially tﬁ% a&dh&ngb o%étcwﬂ;?cg dn&&g%ﬁaﬂzﬁﬁ ditgiysigl i d

oxi de crystallTne mater nposrte anot her materj al
which is resi Skramstedtaids, rv@dﬁ-e‘fm@méﬁ uﬁwmﬁe&off@rhakéﬂﬁ&?ﬁ BRY: BRpshoyed

in the process 'ﬂ{]“s anghdegxgﬁﬁsf Qisy, Sgg;h TRYE @), $ntNC Inpd &g tH %6, and

i nactive materia ic naiura 'y Occurring zeolites as
wel | as other HG@OEaHFdiﬂhf@,ﬂfaﬂls asldcﬂﬂildélge leayFhess homegeneis adds @ch as

alumna, silicg ,§id| W6 'Mzﬁ@ a&d s&&g@m hehtbd BN RmpsFRERASHRIenDH
m xtures of these and ot her oxi es Such i norgani ¢ oxi des may

ei ther natural qaysedhq:mqmgmqmreachoq tlﬁéﬂ%%rﬂ%#“ﬁ@]”&@ﬁ?%’éz P@E"Plﬁg’? -at es
or gels incl udwp 3 kbrtﬁﬁ @&ﬁfﬂ&bcae%ﬂmgﬁ cdy:6l @ b&Q&ﬁ&k@b@’ys
ncl ude nde

may al so be i the oxi de t rs to rmdlgpy N
mechani cal pr o‘ﬁ@hmgé@fhowatﬁwd@aﬁﬁhﬁélﬂeéﬂuq%s aad pishase,fof ¢ feating, the

manuf act ure. U§q§1 £ 18 B8 e ¥rgahfd 19RRMLMPEHAAN THE fuBe EdisposiGibalea thal i d
crystal, i.e. onbi ned therewith or present duri ng its. lie%/i t hesi s,

which itsel f ilke kvirogenatedcta removsampajaatipmin depobaner-n dh F‘?ﬁ"nw’élnd/ or

sel ectivity of gén&%uféha?dlﬁ'e%teel1eﬁtn@f;§eniﬁeraﬁ&t;§5ﬂeaie§ my serve as
diluents to control™ the anpbunt of conversi on so t hat ﬁé dlg:lrgysp cafn be
3

obt ai ned econol§f@hl | yingddition forsslid zenips Bypierel 16t W es Rl
control |ing t hgaatRiQhtay8@ehi A beTﬂS@ EE ARSI e, BRY afe@ot iadeéddos at ed

into naturally occurring clays, e. bent oni

i nprove the cr&s#c msméﬁaﬁhﬁascﬁ’ldt"rféﬂ %ngyéﬁsmam%ggﬁ%ﬁ{ Plg%eratl ng

condi tions andAhBARiNeE ! GRCAETDI DASKERIOTEMERPcgRs AMBEIISYS]AL 247¥sSt .

0070] The rel ative oportions of finely divjde d

E;r yst Lu 1 e L AMBERLYST 361, DOWEX S0W series, b3 YAk in8Rtx
650C™, DOWEX MARATHON C™, DOWEX DR-2030™, NAFION™ series,

and the like. When solid ion-exchange resins are employed as catalysts, the

processing steps can be similar as in zeolite catalysts. They can be used in fixed

bed, shurry reactor, or CSTR-type reactor.



material and i norgani ¢ oxide matrix vary widely, with the solid acid
crystal content ranging fromabout 1 to about 90 percent by wei ght
and rore usWaPIIeAE: grti cularly when the conposite isPEFERAHN t he
formof beads, in the range of about 2 to about 80 weight percent of
the conposite. [0071] An internediate ppre size acidic

si |l i coal um nophosphates may be enpl oyed as an isonerization catal yst
i n one enbodi nent of the present invention. Exanples of such

si li coal um noﬁd%@gphaﬁksi&c'sﬂﬁd bid@s ng,ytbe%&ﬁlof?éataslah@@ohﬁgzaﬁ& éﬁ%@f thl,

SAPC- 31, and SAP tionally, the, silicoalum noph osp hates may be
conbi ned wi t hﬂé?l’ﬁ?s%&t'nﬁﬁﬁ‘ﬂ"Br chﬁlﬁ‘i WHICHHD SHenTIICY BE7hy gRfgEdin | s an

internedi ate pa¢ &n&ﬁﬁx&nﬁdﬂtﬁ&ﬁéﬂeé&@fﬂﬁl@mﬂ%ﬁoﬁﬁ'mﬂ 3a0hagkass sieve
and i s describe 71 and 5,082,986 Such

oscr | pt§ons PESR S el BAgs FHURA R nBRBIAC ByAerePEr BIE, The

SAPO- 11 i nt er peidi Hése fpmomsu zf 3i202,69%a UThROPRGSARALt gestiiphieGUlar sieve

conprises a mﬂgo oraf%d ge rk of corner- sharl ng (Si 02) tetrahedra,

(A102) tetrah&dra, 8““3‘5 “¥efFahedra [i.e., (Si, (AlyP)02

t et rahedr al urm063$] mﬁﬁeqammmm; MCHrR4Y, Mwmchmmm@s areSisafd

silicoalurnin S t idi cula L; vi.ng

t hr ee- di nensi gﬁag %ﬁgrogldg%g%s&éﬁg&lng t#llé £o nga\ﬁglk 'S %ﬁg e ?rﬁfHZ) and

(Si 2). SAPO- @m’emt@ndé@élﬂff!@eﬁdqsmbbﬁSUSaI‘zéthNMSBZ 682 598’544551#1(;1 such

description i $3snes PARALEA RELH!ithsDlold qseemc&g&géﬁfé I's an
[

i nt ernedi at e pore size silicoal urni acl nol ecul ar sieve

n
havi ng a t hr eéfeeifenMAk4? Isrﬁﬂiclﬂbﬁdﬁéhg Pé’fﬁ%té‘foals 236 ¥ e Weshidespriptinst ur e of

(PO2), (A102) js ﬁ%&ﬂ@ﬁ&mﬁ%&@f&@ﬁ%ah\dm%sm a4l U.S wiescrbbed in
U. S. Patent Ng i 82 9% and such desciiptjon is inco rated
herein by ref @P8HES: d@@@?@ﬂﬁéﬁ“ﬂ‘@f“ﬂ/ﬁé’eﬁ‘fbys@fefe&“eacwjt%ﬂv&ﬁ%%ft al yst
whi ch may be eaaqahmed TaS. Pdent NGO 54D, B E8, a6 solt dboyiphionC BNMPdokfeteda G OUP
| VB et al om%l, z) as zirconia or titania, nodified with an

oxyani on of an o ﬁﬁe%& 'metal , such as an oxyanion of tungsten, such
as tungst ate.[0od@ne nbidiM-bEad a@ayenafﬂ niakeeialGicoing 4 MnpoEti@l inealiide thei t h t he
oxyani on of the aﬁeﬁ B netal is believed to inpart acid
functionality t e material . An exanpl e of a nodification of a
Goup | VB netal oxKafe:@¥&ticularly, zirconia, with a Goup VD3 netal
oxyani on, particul Slil

5,113,034; in Japaﬁgeg%n %ng&‘%&éﬁ%’ﬁ?ggﬁ%%% on %%Oﬁen? E%; andf

[ 1989] - 288339 :Z2HWE Y if adpivaxplent elemens yuck as siligog ead/erpgropnivgg and vjipless

Proceedi ngs 9&1’&111'35311@59%@ R b@t@t&@ﬁﬂﬁﬁ‘aﬁ%@d M@aﬁy foiRlabRe 160 Pages
1727- 1735 (193'3,5%ﬁl the entire disclosures of which are incorporated

herein by ref FpALoR 7RSS AR EOP aPgyh L aB?“tﬂ%emﬁF%émmesmd

discl osure, trfmnempm&ﬁmm a@nawa, dn\dB afimBiirbhis Pasisded MaehidsioealoNs 6 an
oxyani on of a Dslﬁ%ft\% @ln.tended to connote a materi al
conprising a émgﬁﬁp\/‘fﬁ ¢taf V> 38{flo8%y gen, with nmore acidity than a
sinple m xture of @Eepdi&i(BR)R:XA:MOTOL oup NB netal oxide mxed with a
separately forned \ i de y Al t ho not

wi shing to be boun@%&%ﬁé%@@ﬁlﬁ%ﬁ gl%neteﬁrglorfl%ayl ?‘ﬁ?*ﬁ%%%?ﬁ“&ﬁ%ﬁp NB
metal, e.g., ZbeddmidiRcompomets medisidciad withhthemaerylaiaomsutif ofahdGr oup

VI E net al , I I
chemmgafi i nt e%actl ag%gggﬂéeérslﬁaaplggfg%\észgo%n%‘é@gh&t %@%@1{% da%)%?le e and a
source of a GuoUf. RabNoabe.048xi de or oxyani on. [007710c her el ements,
such as al kal i OUPpd fcnR5s Bkl tbg%érgaﬁy% Q4 FER) o QBRUNds ey

optional |y be added to the present ¢ st to alter catalytic
properties. Tﬁ@ﬁa@‘é}bﬁ? mh@mf@e@rpae(gn@etﬁr th@r 3¢ w&/pinh endewrmsialiy dasgsounds

to the presentyg@dnddaysity f@-ﬁer%ﬁh £ Bolel\BesGitleR bitblafedR RREHI &Sh &f
conponents thereof, e.g., interms of their ability to

function as a hydrogenati on/ dehydrogenatl on conponent or an acid



[00781The Group VEE nmetal (i.e., Ti, Zr or HO and the Group VIE netal
(i.e., C, M or W species of the present catalyst are not limted
to any parti@@aeogabence state for these species. TheseTdsews/esioay
be present in this catalyst in any pogﬂsl bl e positive oxidation val ue
for these species. Subjecting the catdlyst, e.g., when the catal yst
conprises tungsten, to reducing conditions, e.g., sufficient to
reduce the val t MIABY-1ENANGELE REcYANAR! |
catal ytic 22° g ?P? %S?hg catﬂ%gtﬁ&%)b cat’)e/l §ze cer%ral ncrea(;tl ons,
e.g., the isodst Patdﬂu 51600048 - The RMEGIE-56 [/GOREE. $ai eatyndesasd ME@E-5611st he
Group NB net al Aogi Lhed Fupvtan Y net al
oxi de cat al ysﬁwealxolgﬁﬂg %&%%ﬁﬁé%g%% er% ggenecﬁ)at?a?tng such oxi des,
such as oxychanlilid@sswad‘lhblerl des, nitrates, etc., particularly of

br ccur sor s or MEBfir o ofB e g S el el Y aloegbatsed 2o
al koxi des i ncéaticis, obtite as-synthesizedi mirterial ¢zo, bez raplaset imapeoptapgsoNitle and
b e 21 roont Unta el IEhL L SR O pit, B3P ol MRaTE) o 12
expr essi on, hgmipm edieziacfmwm gations iiolde retel togs,clwdmﬁle iopst &yqreges

Ve bri dging BEEH 5o ARoR IS, tf bk ko) Mt ARG a1 ore
avai | abl e sur faoes myw@ayoqr@uﬁsfmlﬁrﬁhﬂs@taév@alaP%Wé“fs‘tW%la@édfﬁ Bxyl
roups are bebiouath KAcERAC il iflld AN Aroladindill 48 gle &F 0uP

| VB netal, such as tungsten orm fied Goup | VB netal
oxi de acidic Gsaas %tﬂbéeﬁﬁén@atlm ABB Y& and ¥HL fihg ﬁ%’loé‘lcdqa]?ﬂér?ﬁ}l’ined
article by K E@&\%ﬁt@ and M Hno in Proceedings 9th International
Congress on Catalysis, Volune 4, pages 1727-1735 (1988)

precal ci nat i o0&t ZrT@—B‘iﬁﬂaﬁohé oxé s eB beshaned fta B otife YBIsE o
about 400C re?éﬂl&@ sibdd TeRRAG s%@akm%' ﬁi@pérﬂél@sr @k b8 i thé ﬁ;rﬁl%ﬁ'@ﬁ@\*ﬂiey aM th
t ungst at e. s precalcination is believed to result. in

condensat i on &fange,OF2 giodsies praductFerls an FETUHR PHVEREA RaEis Séze§b@6’ie%ts with

surface hydrow}% asOFH0HRE o 2R PRSI sBRed BAWetrbtamled 604D eRa @iyRat i on
is referred to hereinas a formof a hydrated zirconia.

[ 0080] Tr eat neftrewf myeenvbge iherfetﬁhfﬁfds W%ﬂﬁdéu%%‘*‘éwse&i“ﬂ%?"o F‘r’*epfﬁs&’#s to

contact with %@M&@eeﬁeﬁ)ﬁ%ﬁﬁ@@m%bﬁdaﬁa)dhéxy&duddaurt her,
refl uxi ng hydrated zirconia in an N4

sol uti
greater than 79068 ¢ Thepgdie solid pHde Fastaliivn ’5‘9@’8"‘ a%“l?‘%ﬁﬂc’f’l
sources for t hgaxYanken W ﬁ%e%t&&iﬁo%ﬁ@té@eﬁiﬂne§h&@oﬁ& mﬁyibﬁkenum
or tungsten, include, but are not. l.im¢ted #gé_ﬁtun tate
or net anol ybd&reloyed agiee @rposs oy FuERimm ¢ CBFT‘%%I“HE} g o)
nol ybdenum canReml mattsuioadd Sm@etic® sehalily @eirtng aéwtestadwsma‘s othgst at e
or nolyb date. WD 2007/064392PCT/ U52 06/0 806 &nggBZ The m)dl fied
Goup | VB net Anorgrie faatenials pigh s glays pRles SxHiss &b ﬂscﬂl %r‘?’é

i npregnat i ng tahgnify Sik@xiadradt, Bghees, omﬁtmawf&:ebyaﬁdmehmﬂat mcmm de,
of the Group I VB netal vvlth an E\ ueous, sol ution ]%3‘? %I ni g% n_ani on
0 S AL B

of the G oup A4S axdes Flayrbe i SFHRRERT 61T owed

by drying. Cal é!% | cfpthib et g@fsnicﬁﬂdg%ﬁﬂthiekﬂgﬂmdh&m&ﬁt(ﬁdwp | VB mat eri al
may be carrie

out, preferably.in oxj di zin her e
t enper at ur es fi9%%h ab&iAYs BBHE!P §e MsBided BEbie oﬁﬂﬁﬁ@ngﬁﬁ ‘WE‘H‘?E’ °t he
present i nventhQRanidal plepSRQUSS tﬁ@@z@alﬂ@ 02O sisBR0G inAnvErakdellse of a
enbodi nent of t h?ﬂ@Fr esent |nvention, ol&fsr om._apout Qut

50
825C in yet arfét! MeGoBEEs AR ITfe laﬁ%m el 1r1‘°\/’ecr‘1’fn|g ‘g:thfﬁagl °

cal ci nation tifRefayHiRe ity Byﬂti&sﬁSWiﬁ@lU Et§e1ﬂ ® c@ta@u@mbcadmmﬁsy dfangehibe
present invention, for about b%tphours i nbodi nent of

the present i rﬁ?@?ﬁﬁ‘@naﬂ%&*ﬁv“ﬁ e faiglysto B‘H’Fsmiﬂf?"i fnaglr‘?ﬁrtv héP

enbodi nent of the present invention. For exanple, calcination may be



‘used, calcination, e.g., at tenperatures greater than about 500C, of
the conbination of this material with a source of an oxyani on of
tungsten mayVHYIHEAHRAd to i nduce the desired degree ofPé‘ﬂJﬁPQﬁfP”&U@ t he
overall material. However, when nore reactive sources of zirconia are
used, it is possible that such high c®lcination tenperature may not
be needed. [0084]1n the nodified Goup |IVB netal oxide catalyst, of
the G oup | VB oxides, zirconium oxide npy be enpl oyed; and of the

G oup VI B anidénags tosegbeldpe apant Bé c%‘fYﬁTSWegﬂ.thTt%%%}/tbﬁ@ ﬁ? 8??W84 y
speaki ng, any GRANAN A0 3itnbRt hetbyaly ehenBein! foatalyling tof rddef

nodi fied G oup NB netal oxide catalyst wll reveal theﬂgresence of

Group 1VB metresctions Thass nygtesialpanay be incRrporsiad duin natrally opRisTRg 8% G%y gen
measured i N SeBniaN 2N &hMEI S0 Whiblovél @Re Reush Nstdngi P ehe @btalysictuntes, such
as the val ence state of the

[ G.oup 1'VB and G o VD3 netal s,. the Loin
of the hydr ogemEETHh PR WBUERNE BH t%%%%?ﬁ’e?#’?n%i% °e&<§?¥ttg?n,

etc. Accordinglayst. i n characterizing the conposition of the catalyst

according to the present invention, it is hest n t,0 be restricted
by any parti d¢A8r qJélﬁtrPlﬁtf"ési’r?HortE?%S‘/QEI‘i".“f’lVrﬁ‘f‘iﬁchPﬁ%ﬁ?ﬂ? a{"glgﬁ’ﬁt,aﬁ’flﬁe
anount of G Gl MP3n@RginRNodide inhigix PFaess idel; adithl $6 tsolihyicib eergbr essed
as that anmount which ingreases the_ ac | VB oxi de.

. idity of the 0
24 Thi's anpurfoniedt RRgiRg Fey aP?i‘tHetPé‘P?flte?g%? e%tcl?yd\"'?l@%aﬁ‘g%@ SR amount .
El enent al ang)afibrl(ivhbhBe BERSEI is @adpatel i theytmlyd berigdn te rdegeaxmi ne
the relative anmounts of G‘Qép | VB nﬁgal and Group 1/D3 netal in the
catal yst. FrdRP¥HEabehdlWee! PHEFLOTER FEPFH t he form of X02/ YO3 may
be cal cul at edgoryher eanXintamielitte Gopw pizt \ABidite tifitoaluassphmphates fey iba t he

form X02, and Y.is_.the Gr.oup .V netal, .assune 0 be j h rm of
YO3. It will fl?é“@ﬁ%r@e%t@&%%ﬁ&ﬁé@si 4t°0F h‘”é‘g"gEhf“c‘?‘r"‘rn?llr 3’?é %Ségs,
i.e., X02 andnY@3on NEyaniphs opuitiuglidoglueidphosphatel iatudle,ibef @e petdintitedher ei n

n Tho pr eserte SRRy SPPO oy S PpRur IF; SiRhbieBin 20 7

mol e ratios, Qxpianadthed with hplafimtmorghlladin todiBpemher e X i s at | east

one Goup IVB netal (] LT, . Zr nd Hf).and. Y.i ane
& oup VDB ot B . A iyt infpnefé gl it Mieqisfdbhon e BES o
e.g., from 2 ieleddf sieee ghd,is dasoived int(h.S3Pat. NBOGHDISA1 ani HE2iS8Habuch

nodi fication of the Goup.1lVB netal oxi rj hergli .

hydr ogenat i on%(ﬁ‘érwa’l‘sobeé% e nﬁgéﬂ%’gjﬁéaﬁéfddﬁ%%ﬁ%g ﬂé%%g?ehegﬁ%mgﬁétﬁe ,
G oup | VB net alerasdidde, potdh gize exlichslasinophveptBkP@olegrlart fievea eorapisEnps .

Thi s hydrogenatj on/ dehydr 1.oR. 6o ' r a1kl ity of
the materi al ?181‘38@?21??}2{35’ oq‘ﬁcg%g‘élé‘? i oré@\? 6@3@%‘%&%‘2 (‘%1?2%{3 %k%e “ enoval
of hydrogen f {pM)aetghnic]icoffali® etwhedialagitslydr ocar bons, optional |y
substituted w one nor.e ch: nafdl dfggoen,
e N s e
nodi fi ed mat emokbulamsler suing iacthmatitepdiooy enarcbepusorysid Hiameygenat i on
conditions. [ ) i n i hzati oo & R AL RO slhd¥hgko the
pr esent inven&ig%%,@raéfb’i n%g%gf‘?den s%llzjgcdg&glp&f%g%s'% ydrog’egny% such as
hydr ogen gas, aidsuninespipdivn Bémbotporateddeiemdryeefereadei on reacti on

envi ronnent . rdi 241506, LRk of: A Ha@OfVRid zed
pol yol efin duﬁlﬁﬁg thgﬂ#éérlrel??%gjﬁ on %tgg’g 5 %l%eaﬁllgcgélu s@%’? aal |y
prevent ed, if nobdiulat sogethreng at Hesealdypersionsl dilgsepozmys j csystabrfrangayork

pol yol efmwhich is u tup d, .T y onl gueehchm t he
P somer i zat | on “PUHE? PoR Oah i Pﬁé%nga(’??)éf%%%ﬁiﬁie‘éﬁ?brs_ %(r)d vv% th the

i someri zed polydl Bitert Wo §,082.986drwlewdt dooriptioads i iosermomiesy bereigubnt | y
saturate the i egecrei zated pol yol efin. 100881llt is noted, however,
that during t A€ Gmeri zation reaction of the polyolefin to formthe
unsat ur ated-i sonmeri zed pol yolefin in accordance with the present

i nvention, hydrogen should not be introduced into the isonerization




25 reaction environment. Accordingly, sufficient hydrogenation
conditions should not exist to hydrogenate the polyolefm However, it
i s recogni zeWOt2RH64392%dr ogen adventiti ous coul d be i ntr AETEE200¢938068 he
i sonerization reaction environnment either by an outside source or by
hydrogen |iberation fromthe olefin or polyolefin via cracking and
the like during the process without substantially effecting yields or
product pr Ope@svs]es AREE SOk Yoy Bigk, GRRRE Lnich w9n5] Apisse W b1 1 the
scope of the present 1 nvention

hydr ogenat i onisetedrizetioncpatalisi mm@mmoﬁ@m Mn@‘?ﬁldﬁldebﬂ@h &% BI98e Fi i t ed
to, the oxide Aoy téﬁmahxsaan amJ Qs of
Goup VIl ne‘r%t%l{ﬂé( %a%ﬁeg%t&% o%réﬁ% HP&I%] 1o &VE me & E{ R

G oup WA net atsesfn, sch aSangstate. Ay modifieation of e r@é@@l TyB(metel, mﬂdS[‘Ylt nd
Bi), and Goug, ¥L¥a%og%¥@{e%1gﬁp 9B n&!ﬂl 13-[)(311@@&1 ]jd:‘)ﬁﬁpart-ﬁbﬁ RcBSEy to

cat al yst may CO I'se one or nore cat ytIC or ns one Oor nore
nobl e netal s {e. reatenapt Alpsxmnnle ofs, madificaien Rf) . GroypdiVRateieh exids,

| f f
catal ytic for il 35‘90%? ﬁ{%ﬁ{?ﬁﬂ/& ﬁ%ﬁhﬁr %&H&rﬂ%ﬁﬁg@ﬁﬁ Rf Pt

with Sn may b eva ence state of

hydr ogenat i onﬁfiﬂ@ﬁﬁélﬂlbljesn&ﬁ A %b%ﬁelﬁthﬁﬁesﬁr@@r%%ﬂﬂfl@ﬂ%m“&%ced
val ance statey HeiCt 9853%?3391 Qid%n%ﬂﬁﬁﬁﬁ%@ﬁi'ﬁaﬂa@n&ﬂ@ﬁxﬂf mf%ceedingém de
e reduce

or hydr oxi de. ence staté of this

attained, in Shtiemetipnplfepngiess gotdisiol Ohm}eeda@flgeénnWé?l Uac’gﬁ)eﬂ’ﬁm ng

agent, SUCh agdygls@aeRs of WhidH1ed MER6britll KA bPRErdRe t he reaction as
i ndi cat ed above, for a predeterm ned period to reduce the netal O

mor e pr ef er abi®%76l t heFqr speatf &f1e HI%SGIB@ES&jiOﬁE%i the expressions GRUP Y Bt he

metal oxide Ofneﬁ_}’ghﬁé(hfé@i%eﬂ‘%tﬁ ey RToPg edup WM AkiaY mﬁ@krneaem
After the netal 1s reduced, the h droq]en IS d| scont i nyed and

olefin feed i SOWAER MFEIELWMPRFiBE A VEE stalgnd gxyges,of ¢ id
i sonerizati onal Q%mﬂﬂﬁ%ﬁ;ﬂﬁ@o@epﬂﬁ&@'fom\é@GKiuBQVBQwﬂBﬁfde wiited vlnh% acid
sites of the catal catal yzes or_pronotes the |qsi EI‘I zat
reaction of tFK@ale ﬁo’ﬁ%ed Grop¥iBrmeabedsi € oXWRicR: PPt E‘B%Ped as
above for usephgsifl By GafpREcush AR6E, thh bRsdht Btk TVBIthedilye. g)jzmaamﬁmcl e
sizes. Generally, the particles can be in the formof a ﬁg’reﬁdc

|l e

granul e, or a°WesBedtpt Bl oxyaie Pl ap Eh Peltfat-8- W&gﬁeﬁgﬁ

size sufficiep reln@l &S S lbhAUBBMRal2niRGtkbn(bERA )} Bake 6fa Echply B
retai ned on a 400 nesh é‘glf Ier scree In ca.]?es wher.e the catalyst is

mol ded, such #¢thgxgsqnd ‘B?P phsouRcY Hiveetad GRIdg oSN BE: ext r uded bef or e
drying Olr par tr{]doﬁﬂﬂ)é ]gbmegd%ﬁﬁﬁk §d&EaszﬂR@l1|r(Gﬂﬁ§éA)&&u{aﬂﬁ&hhﬁ\s}mﬁmAbneldl
previously, the no ifie ou tal oxide S onal l'y
be used in i ntPHRR"RIST BAY% CRETR IE%WEAHEF‘I fo %15’6"5 ﬂ% %%%Bﬁce%%?'nsuch
as{ tungsten, &S&i@aﬁﬁgdrlWheﬁ%ﬁ&dﬁﬁﬂﬁaﬂfah@ﬂhmmnemmﬂk&hlplomgbm the petenbm um
manganese, or nabl e suc adi.um oSuch
conponent can® élyftﬁrfaVS%E ?‘F‘t"[ ‘E’F’%ﬁ/‘gﬁj OFBWB‘%&F%’% By vv%y bf

co- preci pi t at ii@nem@Xehangedbilint Qo t fgctioAN@Bosi hidavgenativpideigidatzedition
therein, or intimat eI mg? qs)l cal I%1 adm xed therewith. Such conponent

can be |rrpregr‘"r?ﬂi.“@‘?ill‘?i1t ‘acidic solid material such as, for
exanple, int nmg}asemé @d@twmjﬁmtab&e; Te dri ) bad theiGog ¥ metal

material with a s cont ai ni,n num al - cont aining._ion.
Thus, suitabl - %’t ﬁ‘hﬁ‘n c?ﬁi‘fbeﬁr‘?gg’ g’fﬁsm?ﬁaltéy ﬁ’iﬁﬁlgg ¢ Pﬁlayemm‘\'ugI

chl oropl ati nlh q,a@{aéeobxat@fanﬂeﬁanpeaed i Tiese, spaﬂ(é)kong@r il;@prsseﬁompma atslyst in
contai ning the atjnum amm ne co ex. r . i ts u in a
catal ytic pr ocaégg"sslbﬂa S=londs P’é‘g@(ﬂ’F‘irUéf“ﬁché{“?S&ISpJﬁﬁff g gﬂ%&ﬁ’ea%a%@?t’ at

| east partial lgyg, Jmh%&aﬁlﬁﬁcod@ﬁ&shmghaata feguditpeconditibnt, et erffiddntt o a
tenperature in the r nge. of from bout, 595

at nospher e such "ges e valgnes e r?fa%t ?ﬂgs%egnama TR0 OVFng el

subat nospheric, or superat nospheric pressures for between about 30



‘errpl oyi ng other neans for controlling the rate of reaction. The
acidic solid materials nmay be incorporated into naturally occurring
clays, e.g.WOMRHEHH?te and kaolin, to inprove the crf@ﬁ“é?“ﬂéﬁ@q’h of
t he catal yst under conmmercial operating conditions. These ot her
materials, i.e., clays, oxides, etc.,,function as binders for the
catalyst. It is desirable to provi de a catal yst havi ng good crush
strength because in commercial use it is desirable to prevent the
cat al yst fromynigak iBGadgio icithlozePRWER feablides, LR isah&izatbiese- cl ay
and/ or oxi de glnders have been enpl oyed generally for the purpose of
i nprovi ng the™®f¥sh strength of the catalyst. [0094] Naturally
occurring cl apeewmhi cSmtmmsobﬁemmeﬁpeﬂfB/métﬂ oicide, vad foit refacibg tHle

material includ nont nor IIo le and

a0l 1t 1y HORRE pln Ff et BdrGEt Bt R PRI 3 he

kaol i ns commgdnyrahrgawh @idebisudhers ohfehlaridrs, chiseidesgniuatesnete. F;baﬁrculﬂzay cl ays
or others in e n i l,ay

kaolinite, %ﬁ: lfe B%a%rrr@.aﬂfum gﬁ{g)%ld%\’dé}s& lglﬁ%ﬂa& % E&Eab(r% %g& %séed in
the raw st at epza@lre@rsmgrsmladei; 9f the Greotp BIB inefak dxidel ﬁxmpbqs o€ suclalkaxides

cal cination, ach, bial AR Hmitdlo %%%%—prﬂ?aqidfe'aﬁ@ﬁfaﬁ&n iBropeiase usef ul
for conpositing W't h ?resent’ aci d sol1d material al so 1 nclude

i nor gani ¢ oxi B@?ﬂe%&%iw & GrAEh VB rebd Sxide agddicetivn éroxife ifer egoi ng

materials, t hzr(@;134,ouna h§&£tbcﬂz;ﬁ&h§fm| exﬁ@s@mk?%yﬁﬁﬁ@@i?dohﬁ,ds Wkdafledao POr OUS
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al pha val ue ofesﬁ{s ine@%echesnﬁhiclb@nt&ﬁ?m sl fvars@t ﬁritﬂzt@nglst%t@rm'rhﬁatl on

reaction. as .used i p cation,
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each incor por%%ﬂdéﬂ%ebf‘ tmlgsfeﬁf AEL b & ﬂo‘?ahmﬁa%s%' RinnSftum
100981The i someri zation reaction in accordance with the pr esent

i nventi on may TSETUEERR e BHABIYRdalR tHREsicR §T PREPIERY chicEEs “wg%tw A fixed
stationary beehoBbdadaahadativhylp hungétichordmBBYdif Gelde dnd aGit® rungéistei didi cat ed
in the exanpl es gga ow, a trickle-bed configuration may be enpl oyed.

In the trickl 8°H %onflguratlon the feed is allowed to trickle
through a stationary fixed bed of catalyst during the isonerization
reaction of the present invention. Additionally, the isonerization
reaction can be carried out in a batch slurry reactor or in a




substantially unsaturated-isonerized polyolefmis reacted with
hydrogen to hydrogenate and saturate the polyolefin. Any conventi onal
hydr ogenat i oWO28H6#38h nay be enpl oyed in the present iBRETEISLG0GIBI0HEOr
exanpl e, the hydrogenation process desgyibed in U S. Patent No.
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[ 00104] The foll owi ng exanpl es denobnstrated that the Cl4 and hi gher

| i near al pha-olefins can be converted into high quality |ube base
stock pol y- A¥PHAZHERI n by first polynerization of thePCHPEEHPEF ns
by acid catal ysts, such as, zeolites, BP3 catalysts, and acidic solid
oxi des, followed by isonerization by #eacting the unhydrogenat ed

pol y-al pha-ol efin over an acidic zeolite with nediumor |arge pore
sizes to form an unsaturated-isonerized poly-al pha-olefin, and then
hydr ogenat i orf SRRt isgetrechto Resey 3F @R BRIy Fqesasing, pupsy (HlAmesihs

signi ficant | yndiye et daRIREMAE b @edtoORBYhing e rHRfNe DAk SF VI,
and volatility. [00105]1n the follown ex%g})les, t he properties of
all | ubes wer B SPd aad teur Vi msta cafplyst Kyre Hgesismosds.aiier t he

foll owi ng st an@ans tey R Ge XU,/ Y, BHN8E Edi@nsed eyl iamtiGblyvenove
unsaturation in_the rrgl ecul es. Undgr a%iﬁndard hydr.ogenati on

condi tions, tHERLATMEd iR Hibedpmin pEY iRlA CBBUEMSRloptrdidut 2
W . % of a 60%:M thefmiiol Y€, Ol kil Bedppleyinted, HOWRRL, I1RA (HRYe il dfeRidénem cal
Conmpany, M | waukee, Wéconm n, in_an, autoclave and was ,g%;dro]gtgnat ed
at about 225¢cuftferrdBuina8oe pYHAFKishapd ¥ IRiTEd el paiply fente

Rrr eSSU{< e folr pb%abmeﬂcﬂ@ﬂdﬁil g ﬁ:lallﬁeblﬁ%anﬁi&sag?-bgdQ%gﬁlﬁ%&ent-ﬁhlﬁlyﬁMéllt of

i - on- Ki esel guhr cat al yst oyed is .dependent. ypon t relative
purity of th Fo3FR AR B gwpvﬁé}ﬂamn@ﬂeew% WWS@%&#& fgm pf XDpe
sanpl e i s subg0aRiteAd X ¥s £l1€88 ond THO TVEOL eI @8 STi, K, s0d HIY Sger gubr

catal yst conprises _abo 1 .0 t he b@lt m Xt ure. er, if the
I o1 s contrtne APt oy i odr Sy oo S SHE o v og
of the total fenx? @0, elf)HAp Mizgcosity was measured in the fol l ow ng
Cannon Menn 18 on et PRIGRLBONECaR hPe e R REE R Seist
cal cul at ed aderin angdicheatiel/ kbgirfesaion ketpitentAbddvbdO2aatined Raitlr thpoi nt
was measured a rzog, Paur Point. Appar which gi.ves pouy. point
Ul t e compdii AVE Ghag bt b TR0 sAEGs Mo Bt Ry i b was
det er m ned byhydiogenghisrgdehiriogaitiphtcomporenhienppitoitiel @bilityeafake medridiriom t he
reaction by the welght..of |ube used in,the reaction and. nultiplied by
100. Typi oo IR s shARueER dnor e Srbilar aifio®h et oleglie.

havi ng a boi |domgoymds, nfuch eds Gvydtbftbéns, opimellyn etbstietedr witte dnaor an@e oduct
Ot SO AN, SRSl SR SR e ER | O
ends were generated,” wWhic are,“th 0 I'sti at
150C at a pr esspowdef amboouttactedmiwithi -thor modified ahattiialt wodehosrfScitnd
renove the |i nd.  Accordi ngl. n |ight ends were renoved, the
wei ght of thelgrptbﬁgna%?noc&?%}?yd?o 5%\?%?%mgaﬂsal ed the weight of the crude
| ube product. [eAsTius thheingeheghdmepizatidnaedctightccendhg t6dgdpr8enicikvdngon, t he

Exanpl es 100 - S I ' F3
catalyst to pRoeeRERIERENS AASCRAYIE WEFS Bl Blt OGRS |
vi scous fl ui dowhs isosstizdtien reagtich sividohmerit.onAedorditgiyytthd 3@@atien abeut 1
mllitorr of ; h Q r.eac i ng
material . ThiSaprdtishRbh Btboic Qb dedsdr G WRLERCH SRl
Stock 1) for préwentedlif oetiattgzetien iipraby proviingOenipanaized polfolelinpiizcil is

unsaturated. The catalyst may be employed in the isomerization reaction and

thereafter carried forward with the isomerized polyolefin to the hydrogenation
reaction to subsequently saturate the isomerizated polyolefin.

[0088] It is noted, however, that duﬂng the isomerization reaction of the
polyolefin to form the unsaturated-isomerized polyolefin in accordance with the

present invention, hydrogen should not be introduced into the isomerization



'100109] About one hundred grans of Feed Stock 1 was further

hydr ogenat ed over N -on-Ki esel guhr catal yst as descri bed above to
remove any UKSAUPUE%d conponent. The | ube properties BFTVPHE0BHFShed
product are summarized in Table 1 as Cesrparati ve Exanple 1. Exanple 2
[ 00110] About one hundred grams of Feed Stock 1 fluid was m xed with
about one gram of a hydrogen form zeolite beta catalyst and heated to
about 265C f orreadsiontendrnmenir sAcePidingly, gufficiemtdydppinatimeebnditions should

hydr ogenat ed ekistSth & whose
o opert 1 o ar g s A)H3kclal Yoo ol plel it 8 rceb Bl i bitblien

bet a- treat ed | astventiiges couiddwrintpagiastinio thedtsmstizatisn Gactighientironmert either
significant i &Vﬁﬁﬁ&t ALET, ol AR

Exanpl e 1. Exgﬁ}’pl e 3 onAbngwﬁ%&% ér@t rangi'eg %ﬁ g&g{ﬂbmﬁw&
fluid was m xe@aqkmgrﬁnéfﬂmhkediﬂen@ﬂlamm@ss ariltﬂlblatsummﬂbfrqﬁﬁemmd@ dret a
catal yst and Rpd OlAtc f was
filtered and hydrog enge un&%&ﬁ tﬂi a&gaconoﬁﬁgél?gdr&ﬁ%m%cdgegﬂh

fini shed I ube, Prm@ts}eVepﬁ@pertl es are surmarl zed in Table 1. The

pl ati num form it egRehRs LE Jidb8has t
-49C, which |s[%g89115| gnifi %aﬁlt ?fr%fg%]\l/elrren%ﬂ}ov% @cﬁl treg%tlgéu?b@H
Conpar at i ve Ex%?rﬁ?témllfed B &b dey hydyeridep pindiesumetel ke, mmmt)dpmf of
Feed Stock 1 fEinflvi@mes (B4, 1M B 12RO Ws BN

catal yst was usedgand E:easited to d:labout SBSC(;?or ‘a O@e? (%%lfémur s;lﬂglihe
lirqui d was fi | €8¢ SyaniiPhyiann YBreatan( andleimddih auhErbup YA metdn §.et 0

give a finisheg! #bsd R¥OSE: RERRES [ . The
H ZSM 12 cat al yst treated Iu%% a&!ﬁts%lﬁ}{&gg’#%& f)éu%taﬁgl@é&n

is a significabftonempmveneit mé%r(“th%f BT, &%t Q. orB. i Gombinatienscatf| ve
Exanpl e 1. B%a&ﬁm&eﬁ, oPnétfle é%n[og%ﬂléhém%d eaﬁbuliﬁﬁeﬁsr &t gﬁtﬁ@h%ﬁw es

of Feed Stock 1 fluid were respectivel é[mxe one grain of

zeolite catal y&t &e6f Thesplgwetsite of He ms éﬁt}lﬁﬁﬂdﬂﬁéﬁlﬂ%ﬂd yHPRSHIioR65C

for about 24 houpsnent RSréBENGG b Yauddi GHiabts RS 6. fWhE}Pfh?sdcoﬁxggnent is
hydrogenat ed under_standard conditions to gi ve |n|shed lu whose

properties ar edFiRER pLABPXIds orysireaidp. TFWGQ‘MECI ¥alenss state wbthisgngtal poivnt s

of the final |I§Hlﬁt§m¥h§ﬁrﬁ‘31ﬁ! QRinf t&%&hkaoﬂamewﬁdh&va%d&cﬁ% gt [s6at £
| ube in Conparative ExarTPurie 1. Furthernore, in al| cases, the | ube

yields were hiBiE9eshds mslodedm Bo feed tofw, reackipn as indicatpd gbpyes fope der t y
Summary For Exai@iisd ﬁerﬁnd to reduce the metal. Or more preferably, the reduced metal is

obtained by pre-reducing the metal oxide or hydroxides with reducing agent,

usually hydrogen. After the metal is reduced, the hydrogen is discontinued and
the olefin feed is then passed through this solid catalyst for isomerization. The
presence of metal, working together with the acid sites of the catalyst, catalyzes or
promotes the isomerization reaction of the olefins.

16090] The acidic solid material prepared as above for use herein can be
shaped into a wide variety of particle sizes. Generally, the particles can be in the
form of a powder, a granule, or a molded product, such as an extrudate having
particle size sufficient to pass through a 2 mesh (Tyler) screen and be retained on
a 400 mesh (Tyler) screen. In cases where the catalyst is molded, such as by
extrusion, the acidic solid can be exiruded before drying or partially dried and
then extruded.
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[0091) As mentioned previously, the modified Group IVB metal oxide
catalyst can optionally be used in intimate combination with a hydrogenating
component such as tungsten, vanadium, molybdenum, rhenium, nickel, cobalt,
chromium, manganese, or a noble metal such as platinum or palladium. Such
component can be introduced in the catalyst composition by way of co-
precipitation, exchanged into the composition, impregnated therein, or intimately
physicaily admixed therewith. Such component can be impregnated in, or on, the
acidic solid material such as, for example, in the case of platinum, by treating the
acidic solid material with a solution containing a platinum metal-containing jon.
Thus, suitable platinum compounds for this purpose include chloroplatinic acid,
( platimum halides, and various compounds containing the platinum ammine
complex.
[0092] Prior to its use in a catalytic process, the acidic solid material may be
dehydrated, at least partially. This can be done by heating the solid material to a
temperature in the range of from about 200°C to about 595°C in an atmosphere
such as air, nifrogen, etc., and at atmospheric, subatmospheric, or
superatmospheric pressures for between about 30 minutes to about 48 hours.
Dehydration can also be performed at room. temperature merely by placing the
material in a vacuum, but a longer time is required to obtain a sufficient amount of
dehydration.
{0093} It may be desired to incorporate the acidic solid material with another
material resistant to the temperatutes and other conditions employed in organic
( conversion processes. Such other materials include active and inactive materials
and synthetic or naturally occurring zeolites as well as inorganic materials such as
clays, silica, and/or metal oxides such as alumina. The latter may be either
naturally occurring or in the form of gelatinous precipitates or gels including
mixtures of silica and metal oxides. Use of another material in conjunction with
the acidic solid material, i.e., combined therewith or present during synthesis of
the acidic solid material, which is active, tends to change the conversion and/or
selectivity of the catalyst in certain organic conversion processes. Inactive
materials suitably serve as diluents to control the amount of conversion in a given

process so that products can be obtained economically and orderly without
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employing other means for confrolling the rate of reaction. The acidic solid
materials may be incorporated into naturaily occurring clays, e.g., bentonite and
kaolin, to iraprove the crush strength of the catalyst under commercial operating
conditions. These other materials, i.e., clays, oxides, etc., function as binders for
the catalyst. It is desirable to provide a catalyst having good crush strength
because in commercial use it is desirable to prevent the catalyst from breaking
down into powder-like materials. These clay and/or oxide binders have been
employed generally for the purpose of improving the crush strength of the
catalyst.

[0094] Naturally occurring clays which can be composited with the acidic

/ solid material include, but are not limited to, the montmorillonite and kaolin
family, which families include the subbentonites, and the kaolins commonly
koown as Dixie, McNamee, Georgia and Florida clays or others in which the main
mineral constituent is halloysite, kaolinite, dickite, nacrite, or anauxite. Such
clays can be used in the raw state as originally mined or initially subjected to
calcination, acid treatment, or chemical meodification. Binders useful for
compositing with the present acidic solid material also include inorganic oxides,
notahly alumina.

[0095] In addition to the foregoing materials, the acidic solid material can be
composited with a porous matrix material such as silica-alumina, silica-magnesia,
silica-zirconia, silica-thoria, silica-beryllia, silica-titania as well as ternary
commpositions such as silica-alumina-thoria, silica-alumina-zirconia silica-alumina-

( magnesia, and silica-magnesia-zirconia,

\ [0096] The relative proportions of finely divided acidic solid material and
inorganic oxide matrix vary widely, with the crystal content ranging from about 1
to about 90 percent by weight and more usually, particularly when the composite
is prepared in the form of beads, in the range of about 2 to about 80 weight
percent of the composite. Such Group IVB metal oxide catalysts are describe in
U.S. Pat. No. 5,516,954,

[0097] As described above, in another embodiment of the present invention,
acid catalysts having an alpha value of at least 1 may be employed to catalyze

isomerization reaction. As is known in the art, and as used in this application, the
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acidity of a catalyst may be measured by its alpha value. The alpha value is an
approxir}late indication of the catalytic cracking activity of the catalyst compared
to a standard catalyst and it gives the relative rate constant (rate of normal hexane
conversion per volume of catalyst per unit time), It is based on the activity a
highly-active silica-alumina zeolite cracking catalyst taken as an alpha of 1 (Rate
Constant=0.016 sec.-1). In the case of zeolite HZSM-5, only 174 ppm of
tefrahedrally coordinated ALO; are required to provide an alpha value of 1. The
Alpha Test is described in U.S. Pat. No. 3,354,078, in The Journal of Catalysis, 6,
pp. 522-529 (August 1965), and in The Journal of Catalysis, 61, p. 395 (1980),
each incorporated herein by reference as to that description.

[0098) The isomerization reaction in accordance with the present invention
may be conducted by contacting the feed stock with a fixed stationary bed of
catalyst or with a moving bed reactor. As indicated in the examples below, a
trickle-bed configuration may be employed. In the trickle-bed configuration, the
feed is allowed to trickle through a stationary fixed bed of catalyst during the
isomerization reaction of the present invention. Additionally, the isomerization

reaction can be carried out in a batch slurry reactor or in a continuous stir tank

reactor,
Hydrogenation
[0099} Upont completion of the isomerization reaction desciibed above, the

substantially unsaturated-isomerized polyolefin is reacted with hydrogen to
hydrogenate and saturate the polyolefin. Any conventional hydrogenation
reaction: may be employed in the present invention. For example, the
hydrogenation process described in U.S. Patent No. 4,125,569, which is
incorporated herein by reference, may be employed in the present invention.
Hydrogenation catalysts include, but are not limited to, Ni-on Kieselguhr catalyst
and conventional metallic hydrogenation catalysts, for example, oxide, hydroxide,
or free metal forms of the Group VIII metals, such as cobalt, nickel, palladium,
and platinum. The metals are typically associated with carriers such as bauxite,
alumina, silica gel, silica-alumina composites, activated carbon, crystalline

aluminosilicate zeolites, and clay. Also, non-noble Group VI metals, metal
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oxides, and sulfides can be used. Additional examples of catalysts which may be
employed in the hydrogenation reaction are disclosed in U.S. Patent Nos.
3,852,207; 4,157,254; 3,904,513; and 4,673,487, which are incorporated herein by
reference. All of the catalysts mentioned above may be employed separately or in
combination with one another.
[00100]  The hydrogenation can also be accomplished under hydrogen pressure
using the same metal-containing isomerization zeolites, such as PtZSM48, Pi-beta
or other metal-modified zeolites, after the first isomerization in absence of
hydrogen. Examiple of this operation would be to first mix the olefin feed with a
metal containing catalyst for isomerization, When the isomerization is completed,
hydrogen can be added to the system to initiated hydrogenation reaction using the
same metal-containing isomerization catalyst. This operation would have the
advantage of using one catalyst for both steps.
{00101} The physical form of the catalyst employed in either the isomerization
or hydrogenation reactions depends on the type of catalytic reactor being
employed and may be in the form of a granule or powder, and may be compacted
mto an agglomerated form, usually with a silica or alumina binder for fluidized
bed reaction, or pills, prills, spheres, extrudates, or other shapes of controlled size
to accord adequate catalyst-reactant contact. The catalyst may be employed either
as a fluidized catalyst, or in a fixed or moving bed in a batch reactor or a
continuous stir tank reactor, and in one or more reaction stages. Additionally, as
indicated above, the catalyst may be in the form of a liquid, |

{ [00102]  The lube oil produced in accordance with the present invention may be
used as a blending component with other synthetic fluids, such as
polyalphaolefins, esters, polyethers, polyalkyleneglycols (PAG), polyisobutylene
(PIB), alkylaromatics or polyalkylarometics, etc. The lube oil can also be used as
2 blending component with Grade I or Grade II mineral oils to improve the
viscosity and viscosity index properties of those oils and can be combined with
isomerized petroleum wax or Grade I base stocks or jsomerized lube oils derived
from Fisher-Tropsch wax.
[00103] In addition, additives of one or more of the following: thickeners, VI

improvers, antioxidants, anti-wear additives, detergent/dispersant/inhibitor (DDI)



~30 Conparative Exanple 9 and Exanple 10 [00114] This exanpl e
denonstrated that a poly-al pha-olefin prepared fromm xed

al pha- ol ef i €0 eWAHHE2t reated with a zeolite catal yst tBCTHPPGPE% s
properties. About 200 grans of a m xtuse contai ni ng about equal

wei ghts of 1-tetradecene, 1- hexadecene, and 1-octadecene was m xed
with about two grams of a calcined MCMb6 catalyst in a reactor and
heat ed to abourackaReT apder aiioust 20ditives gray bgradéad to e base: stogkopgepared in

at mosphere. A ¥isSeRUSod LhSuMos o sl D ¥l il 24 de 9 -

catal yst and di Still a?piI on atl\ég%oyt 1%8%%& ﬁgfdg!&%h érrn%lqjd?%sbg‘{aa‘g)fed
vacuum f or aboiove houpisferred prabasizeent; the dhidseon thet tlends heyeip|aed ¢ombined\
portion of they¥ seASndd ¥ fplas, o B
conditions to gll ve %e Cobr:fb%rp at'l \t/é,gxeggg%p%;‘g}cgs‘n %B&ﬁﬁls’gﬁgtggﬁ%grgv%
about 5.31 cStadgitive0de-amlsifirautdefop8@ip ogiropophstes Kdyesix aandloe Hoe
anot her por t i oot Meneyd ik f r i

Pt-ZSMA8 34 cat a{?/r_st at a g@z%c@%@%&@%ﬂ%Sﬁ%&ﬁi‘{%&e&g%%ﬁlti ng
| ube, after hyeil égematdilbnindesiitl #ily gxseses ot gaofurkiboengh® G0 Beseatre 100C
and about - 38C BRUles RRT DdivEO TRAT AL ENELGX Ex e 12
[00115] Thi s exanp gs dermnlstvr ate Eﬁhay%mggm%aﬁfg%@ﬁ%%gge%gtaégn&

pol y-al pha- ol efamatigason Peasedf PdGs i e | umultioneef &8l yntheiy eermi- onal
hydro-i someri z ih@ﬁb&%ﬁ@eﬁmeﬁgﬁbﬂééﬂﬁormm%i §3s R HE 104 SRS, A

pol y- al pha-ol efin was "prepared by passing 1-hexadecene over” a 56
catal yst of a BéwgoihauhHighPerformangsdipnctiong Fuidslt 2nd/Ed./ ThrRugnickbatnit

200C. The ef f | yignt MakeCold 8616 96% €A RitloRlliHBYndREh ioﬂ(addit?\ae\é hiSIQHS

fluid was isolated by distillation'to renove any unreacted starting

ol efins. In Covfpeichiqriulationpp ke und ailubgeantshand fubrentions; [Bdi By s

hydr ogenat ed tzqaggb&ava.muée@wmﬁyt%ﬁﬁ@ﬁﬁbﬁgm@nﬂéﬁ%@ity of about 4.93
cSt at 100C and about - 45C pour” point. I'n Exanple 12" another part

of the viscous fluid was passed through a Pt-Z8Mi8 catal yst together
with H2 at abogfa@@ cc/mm at about 250C at about 800 psi, the

resulting | ube (Pr oduct had a viscosity of about 4.96 cSt at 100C and
about -47C pouftp8i ntTheriilewinps sragples fomepstaiad thehthe Cie Badt highes dinear

i sonerizati on WEs-dieink c@fbdddhvertBd nktehi BoeHasd W Qe hBaSlefih he
product pour point showed _\/er{t}ll i ttlegfﬁ??%eerrent, frgm%fglc teo -47C.

Conpar at i ve Ex&hFerolperignion of the (raecbifias by tfidcaipheispruch as ewlisy, BFs

pol ymeri zi ng lcaCO@RC @AE atidicNGli@ oxiaky) Tk B33 ise bRt b Qbat@pethe DY
distillation as d&rscrl b((fitlj]a#[n Feed Stock 1 tQ renopve.  any unreacted

starting ol ef i HEYIRESHAF -alppa-pisfin oyprsinRfddis peplite itk spdmmopKlas; was
further hydrogenatsas uladesms b:@ﬁﬂ@it&at@@-!hdin&ﬁ&ﬂspéiﬁ-a?h#&eﬁg NRAr dlehve
Exanple 13, a | y-al.pha-olefin wth vi scos|ty of _.about 6.37 cSt,
about 151 VI BHPEEHGEE ' SEtsndte PoEiAins Eimrdied Me et SESEL | on
of Feed Stock iznpkdvedosonippd:abre yeopbiaPdie pdidts\Val addidmR@Hiyt hr ough a

fixed bed catal yst caontaiping Pt-ZSM23 at about 232C at about 0.5
{031105] Oﬁt & E)'llo mg examples, the properties of all lubes were measured

after the product was hydrogenated under the following standard hydrogenation
conditions to substantially remove unsaturation in the molecules. Under standard
hydrogenation conditions, the fluid was mixed with between about 1 wt.% to
about 2 wt.% of a 60% Ni-on-Kieselguhr catalyst, supplied by Aldrich Chemical
Company, Milwaukee, Wisconsin, in an autoclave and was hydrogenated at about
225°C under about 800 pounds per square inch (psi) Hj pressure for between about
8 hours to about 24 hours. The amount of Ni-on-Kieselguhr catalyst employed is



nil/m. catalyst/hour. The treated poly-al pha-olefin was obtained in
>95% yi el d and was then hydrogenated under typical conditions. The
finished | U¥e2@¥8t¥ee 35 14 had a 100C viscosity of PEBEHHR0HY cSt
about 142 VI, and about -57C pour point The pour point of this sanple
was significantly inproved over the nparative Exanple 13

pol y- al pha-ol efin (about -39C pour point) without zeolite treatnent.
Thi s exanpl e denonstrated that the process concept is applicable to

dodecene- basedegeadait a;boﬂhm %Iﬁfvmpuﬂ@rm&hamhs@r@ﬁaﬁm}-@pﬂéoléﬁm 1&&] About

200 grans of 1 hexad out rans_ of cal ¢j ne 6
catal yst were® ied ftetg ‘?'15 SH fr‘éso%aaﬁ%ﬂf%éa’t%&% 'ﬁb‘g‘ﬁ%\/g\ﬁgoc for
about 24 hour sathlgst Ddﬁrﬁpﬂéé}ﬂbﬁﬁﬂdw@% @€ the Jotal Bhi€nu¥l Hweeery\ﬁﬂle@ﬁlﬁlbleﬁ down

d filt dt h t al Th distilled
o ove ok RSP e o R B Tt o
product was i $wlosit edVISmsB}?%yhledsdnedﬁhélelibﬂhﬁvnm‘ eaeplcs e&oﬂﬁﬂgeﬁ the

hydr ogenat i on o e e nmari ze Tabl.e
Conparative Exar?ﬁg ge%gl%gtgx 12)4?%0“_'5%] i\bgfﬂ‘fmi m’&?gdr?sml IFuc'i‘—aeed
St ock 3 was nivisemineter.t Hisesbﬁmind&x OMawasaklchilatad hoperging dhedm é2hod A8 Bed

catal yst and %ﬁgﬁ'ﬁ#ﬁgb?%ﬁﬁ G IﬁasxﬂQcPH& %fé Q%F&% I‘%ﬂl‘??\%}é&éﬂ&rt

nitrogen atnosphere _ Was 80 ring of
t he catal yst éMhGhEEYF&ImlﬁWSﬁWPthpdﬁTmmﬁh@ndar d conditions.

The properti eguofe,fn thréceh{s%@rﬁe%ﬁdmd HRGmMRE &y SHER 'ﬂzee%gm ckahes 2.
[ 00120] These data showed that the 1soneri zagl on o

un- hydr ogenat &¥4psd Wovesﬂdﬁf?&tfb? @thlﬁn bt weightiof &ibp gigd lrpfcbp FPectigh andh e
fluid to aboutm%ﬂ@s TP Grichfly 1Y &le SHifowaRO Pﬁg-qagﬁplﬂdsﬁ(?:l Rlbes OF the

un-i soneri zed_ PA npl e 13 ThePyl eld for the isonerization was
greater than §59g8 EBH’%%& H‘Eliltv@ i 50515 were pefoeeparates Ay parodng ofdhed St ock
3, expelot agoul\x/st&\/sm&%/ mig:r aﬂmmggei;atmtﬁ&ﬁmne HORSveS @lerd Higat algi Iwgk g
material an a na- bou ca o_produce Fee
Stock 4, whi cB® B ROAr St dreatatren Yot e Rn 5h §iteh 3y B raties of

about 1 rmlh~torr for about two hours to remove the light end. Accordingly, when

light ends were removed, the weight of the lube product recovered equaled the

weight of the crude lube product minus the weight of the light end.

Feed Stock for the Examples

[00108]  1-Hexadecene was polymerized using a promoted BF; catalyst to
produce a polymeric mixture. From this crude mixture, a viscous fluid was
isolated by distillation at about 130°C at about 1 millitorr of vacuum for about 2
hours to remove unreacted starting material. This viscous fluid was used as

starting material (Feed Stock 1) for the following examples.



36 Exanple 18 (0012211 sonerization of Feed Stock 4 was carried out in
the simlar manner as in Exanple 16. The product was hydrogenated in
under stan¥HWY6HMA ti ons (Table 2.) Conparative ExafgIus20peoisecs
[001231Sim |l ar to Feed Stock 4, except about 200 granms of a m xture
cont ai ni ng about 50 mﬁ.@bl-tetradeceg; and about 50 w. % 1-oct adecene
was used as starting material to produce Feed Stock 5. Feed Stock 5
was hydrogenated as above to produce Conparative Exanple 19 (Table
2.) Exanpl e 28niRRdHhnpeeri zation of Feed Stock 5 was carried out
in the simlar nmanner as in Exanple . The product s. hydr.ogenat ed
i n under st arftfA¥% c&’?ﬂ‘?‘t"?‘%ﬁ%‘ldﬁf’%éw é%fadcﬁﬂﬁgajr waS WQVEV;& egat

[ 00125] Si mi | advet Ni-freE@sefiue Katadyst @x dapiibed RBste 13 QOmGeadt® whfatdated Xt Ur e

contai ning equal weights. of 1-tetradecepe, 1-hexadecene,..a

06+ hdecane ot d ik bb prop Ry HerERra e TR R ok 6
Feed St ock 6 walohyanbgErangedl.as above to produce Conparative Exanple
21 (Table 2.) Exanple 22 1001261l soneri zation of Feed Stock 6 was

carried out in the simlar nmanner as in Exanple 16. The product was
hydr ogenat ed Examgleder standard conditions (Table 2.)

f00110]  About one hundred grams of Feed Stock 1 fluid was mixed with about

one gram of a hydrogen form zeolite beta catalyst and heated to about 265°C for
about 24 hours. The liquid was filiered and hydrogenated wnder standard
conditions to give a finished lube, whose properties are summarized in Table 1.
The hydrogen form zeolite beta-treated lube has a pour point of about -51°C,
which is a significant improvement over the untreated lube in Comparative

Example 1.

Example 3

[00111]  About one hundred grams of Feed Stock 1 fluid was mixed with about
one gram of a platinum form zeolite beta catalyst and heated to about 265°C for
about 24 hours, The lquid was filtered and hydrogenated under standard
conditions to give a finished lube, whose properties are summarized in Table 1.
The platinum form zeolite beta-treated lube has a pour point of about -49°C,
which is a significant improvement over the untreated lube in Comparative

{ Exampile 1.

Example 4

[00112] About one hundred grams of Feed Stock 1 fluid was mixed with about
one gram of a H-ZSM-12 catalyst was used and heated to about 265°C for about
24 hours. The liquid was filtered and hydrogenated under standard conditions to
give a finished lube, whose properties are summarized in Table 1. The H-ZSM-12
catalyst-treated lube has a pour point of about -56°C, which is a significant

improvement over the untreated lube in Comparative Example 1.



37 Table 2 Exanpl e no. Lube Yield, wt% (about) 100C Vise, cSt (about)

40C Vise., cSt (about) VI (about) Pour Point oC (about)
WO 2007/064392 PCT/US2006/038069

33

Examples 5 to 8

[00113] About one hundred gram samples of Feed Stock 1 fluid were
respectively mixed with one gram of zeolite catalysts of medium to large pores
and heated to about 265°C for about 24 hours. The respective liquids were
filtered and hydrogenated under standard conditions to give finished lubes, whose
properties are summarized in Table 1. In all cases, the pour points of the final
lubes were significantly improved over the umtreated Iube in Comparative

Example 1. Furthermore, in all cases, the lube yields were high ranging from 80

to 95%.
Table 1 - Product Property Summary For Examples 1-8
i Exampleno. | Catalyst | LubeYield,  100°CVisc, | 40°C Visc., cSt VI | Poir Poin
wt% - [- - oSt .- . - °Co
Comparative none - 4.55 19.88 150 -17
Example 1
2 H-Beia Not measured 6.62 42.42 109 -51
3 Pt-Beta | Not measured 6.80 42.38 116 -49
4 H- 9] 5.03 2573 124 -56
Z3M12
5 H-ZSM5 81 5.57 30.92 118 -54
6 Pt- 95 4.65 21713 135 -42
ZSM48
7 H- 80 6.14 36.44 115 -57
ZSM43
B : H- 99 4.57 20.85 138 =30
ZSMSS

Comparative Example % and Example 10

[00114] This example demonstrated that a poly-alpha-olefin prepared from
mixed alpha-olefins can be treated with a zeolite catalyst to improve its properties.
About 200 grams of a mixture containing about equal weights of 1-tetradecene, 1-
hexadecene, and 1-octadecene was mixed with about two grams of a calcined
MCMS56 catalyst in a reactor and heated to about 200°C for about 24 hours under
inert mitrogen atmosphere. A viscous fluid was isolated by filiration of the
catalyst and distillation at about 130°C at about 1 millitorr of vacuum for about 2
hours to remove unreacted startiﬁg olefins. A portion of the viscous fluid was
hydrogenated under standard conditions to give the Comparative Example 9, a
finished lube of about 5.31 ¢St at 100°C and about -28°C pour point. In Example
10, another portion of the viscous fluid was further treated with a Pt-ZSMA48



-31 Oi)rrparative 15 87 5.14 25.4 134 16 >95 5.20 28.7 125 -53

Conmparative V%Z) 2(%)?/.06643962. 91 398.83 PCT/US2006/038069
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catalyst at about 250°C for about 24 hours, the resulting lube, after hydrogenation,
had a viscosity of about 5.30 ¢St at 100°C and about -38°C pour point.

Comparative Examples 11 and Example 12
[00115]  This example demonstrated that, when an un-hydro genated poly-alpha-
olefin was treated in a similar manner as a conventional hydro-isomerization
scheme, the lube properties were not improved. A poly-alpha-olefin was prepared
by passing 1-hexadecene over a MCM 56 catalyst of a 30/80 mesh size at about 1
g/g-catalyst/br at about 200°C. The effluent was collected over a ten-day period.
A viscous fluid was isolated by distillation to remove any unreacted starting
{ olefins. In Comparative Example 11, part of the viscous fluid was hydrogenated
to give a lube product having a viscosity of about 4.93 ¢St at 100°C and about -
45°C pour point. In Example 12, , another part of the viscous fluid was passed
through a Pt-Z8MA8 catalyst together with H; at about 200 cc/mm at about 250°C
at about 800 psi, the resulting Iube product had a viscosity of about 4.96 ¢St at
100°C and about -47°C pour point. This Example 12 demonstrated that when
isomerization was carried out in the presence of hydrogen gas, the product pour

point showed very little improvement, from -45°C to -47°C,

Comparative Example 13

(00116} A viscous fluid was prepared by polymerizing 1-dodecene using a

promoted BF; catalyst followed by distillation as described in Feed Stock 1 to
( remove any unreacted starting olefins. A portion of this viscous fluid (Feed Stock

2) was further hydrogenated under standard conditions to give Comparative

Example 13, a poly-alpha-olefin with a viscosity of about 6.37 cSt, about 151 VI,

and about -39°C pour point.

Example 14

[00117] A portion of Feed Stock 2 from Comparative Example 13 was passed
through a fixed bed catalyst containing Pt-ZSM23 at about 232°C at about 0.5
ml/ml catalyst/hour. The treated poly-alpha-olefin was obtained in >95% yield
and was then hydrogenated under typical conditions. The finished Iube Example




139 -21 18 96 6.77 39.23 120 -39 Conparative 19 80.2 5.69 30.33 131
-26 20 89 6.15
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14 had a 100°C viscosity of about 6.31 cSi, about 142 VI, and about -57°C pour
point. The pour point of this sample was significantly improved over the
Comparative Example 13 poly-alpha-olefin (about -39°C pour point) without
zeolite treatment. This example demonstrated that the process concept is

applicable to dodecens-based poly-alpha-olefin.

Comparative Example 15 =

[00118] About 200 grams of 1-hexadecene and about 2 grams of a calcined

MCMS56 catalyst were mixed together in a flask and heated to about 200°C for

about 24 hours to produce Feed Stock 3. The mixture was cooled down and
( filtered 1o remove the catalyst. The liquid product was distilled to remove light

component boiling below 700° F., and the lube fraction product was isolated in

87% yield. The lube properties after hydrogenation of Feed Stock 3 were

summarized in Table 2 as Comparative Example 15.

Example 16

[00119] About 100 grams of Peed Stock 3 was mixed with about 1 gram of

finely-ground Pt-ZSMA48 catalyst and heated to about 250°C for about 24 hours

under inert nitrogen atmosphere. The lube product was isolated by filtering of the

catalyst and followed by hydrogenation under standard conditions. The properties

of this isomerized lnbe were summarized in Table 2.

{00120  These data showed that the isomerization of the un-hydrogenated poly-
( alpha-olefin reduced the pour point of the fluid to about -53°C (Example 14)

versus about -31°C pour point for the un-isomerized PAO (Example 13). The

vield for the isomerization was greater than 95%.

Comparative Example 17
[00121] Similar to Feed Stock 3, except about 200 grams of 1-octadecene was
used as starting material and MCM56/alumina-bound catalyst was used to produce

Feed Stock 4, which was then hydrogenated as described above.



34.43 127 -39 Conparative 21 - 5.80 30.00 137 -23 22 88 6.15 35. 06

124 -51 Feed Stock 7
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Example 18
{00122] Isomerization of Feed Stock 4 was carried out in the similar manner as

in Example 16. The product was hydrogenated in wnder standard conditions
(Table 2.)

Comparative Example 19

j00123] Similar to Feed Stock 4, except about 200 grams of a mixture
containing about 50 wt.% 1-tetradecene and about 50 wt.% 1-octadecene was nsed
as starting material to produce Feed Stock 5. Feed Stock 5 was hydrogenated as
above to produce Comparative Example 19 (Table 2.)

Example 20
[00124] Isomerization of Feed Stock 5 was carried out in the similar manner as

in Example 16. The product was hydrogenated in under standard conditions
(Table 2.)

Comparative Example 21

[00125) Similar to Feed Stock 3, except about 200 grams of a mixture
containing equal weights of 1-tetradecene, I1-hexadecene, and l-octadecene was
used as starting material to produce Feed Stock 6. Feed Stock 6 was
hydrogenated as above to produce Comparative Example 21 (Table 2.)

i Example 22
00126} Isomnerization of Feed Stock 6 was carried out in the similar manner as

in Example 16. The product was hydrogenated in under standard conditions
(Table 2.)



[ 00127] About two grans of MCMb6 catal yst of 30/80 nmesh size was nixed
with about 12 ml of inert quartz chip of 30/80 nesh size and packed
into the ce® &Y% 1/2 inch, fixed-bed, tubul ar reBEVBR0E38A%Kke up
a total catal yst bed vol une of about 16 m. This reactor was heated
to about 175C to about 200C, and 1-hegyadecene was passed through the
reactor at about 2 cc/hour. The effluent was coll ected over about a
10 day period. The liquid product was distilled under vacuumas in
Exanples 1 and 9 to renove |ight end (mcrmnent Corrparatlve Exanpl e
23 [ 00128] Feed—Stock—Fwas h"ﬂ“g'ﬂﬁ@c%. as Hoﬂéf*“ beod--ab "DP e
properties df Eheslsesi Hua'fmf e [product” a t &F g%‘fl"‘dr éﬁatlog;ﬁ;%re
summari zed ijn Tabl e 3. |Examgbe 24 [@RdR9 Abom,oug)wo @S| °Qtabdel) { ZSMA8
cat al yst of [30édbetvesh|si zé7was |m xed4wi th about 12 md4 of i-3ierf
quartz chip 30680 mpsh 3¥5ze and gatked|intW7thelcédter oB ajl/ 4

inch, fixed-lb&emeetiyel]l oy 8ot orl to 6Phke Y F8EHt all 439 gl vl had

vol unme of abeyt 11?“ - Fhef-eactior—vds heﬂteigﬁn abett—250%r eact i on
Comparative 10| ~° 802~ "1=" SFF T 3033 T 131 1 96 1

t enper at ur e @A GHEeN FeetJEOCK |7 Wagg s Tea Tt Nrpimn g st eactr—at

about 2 cc/ N conk@iv 41001 0 L OUUGT  Wasgo COl IfeTcggy any—@yat yZeg by gas
chromatograph, di2sti11éd taesremve aay [1 ght epds asian |[Exaspl és 1
and 9, and hydrogenated under standard hydrogenation conditions. The
product prop }l,:te#gftg Jere summarized in Table 3. These data showed t hat
i soneri zation of the un- hydr ogenat ed pol y-al pha-olefin 38 reduced
i tS pour poi nPelEH omAdhwiive -gEE of CEPYEL ctalyeeoB30480pheh 289 whomaddut -
63C (Exanpl e f i

R ot R A KL SRR L g

greater t han 90% oduct | nt ai ne

| ow vi scosi t y“enf%ﬁ‘b%u’/atnﬂ%eéi’@ch?ﬁp hebulas reagior] ROy Hp| smfotd gatdptihad at i ve

Exanmpl e 23, exngRiorthat 1@%@”@1&1@1‘&&%@:&%@%&&% %&Pl’isb@tcf a%@&t?_@é"
simul taneously with the liq pr oduce Thls

type of oper a"tnfléﬁlq“éie@??ﬁv?sé’tass%ﬂ‘%%@}/fﬁ? Feagtor iﬁ/@%@ °§8’ﬁ%‘r |Ti‘%1FﬁﬂB“r¥t

process. The Ws&dﬂ&fed(aﬁ@@.ﬁouﬂlcm laa@ens&nm@uiq&d@maafwa@af@ﬁueameﬂt of
unsaturation and was furt er ena .ed aj standard conditions to
produce Conpat&tive eél cPi'F g}&B FRe1%9%e exanpl e showed
that conventional hydro-i someri zatl on (or isonerization of olefins by
met al - nodi fi e At e presence of hydrogen) process did not
change t he pogormpp%ait”r"\ EX Iet2$| cantly (about -47C versus the starting
pour poi nt of bwkut Fcalﬁ@ck 'E(ariuﬁreg@@ec[ @O&@ﬁ]:ddnabbm Jhepapphie,of about
two grans of cle HEEE m xed with
about 12 m ot?I F%%‘%t%g r?@%%cf%%ydpo é’g nmesh si ze and3 packed into
the center of a 1/2 inch tubular, flrst fi xed-bed reactor to nmake up
a total catalpshyhed vol une of about 16 m. A second fixed- bed
reactor was pre ared by packi ng about two grans of a finely-crashed

(30/ 80 nesh sPU) o3RRG IWE FraRss QERIEMAS %@ywoié@/swﬁ@dmmahma%ut 12

M of inert owed et i of indR/ @R BSNoSIFR héthQiZkN8d Em&@ﬁw{ma 1/ 2
i nch tubul ar, fIX%id bed re tor Both reactors were heated to_ about

250C, and pr e€EIET B fels i g\PFfae&”b&%aI ERE0R togtkegw; 2 toti cplghy Bedact or s.
Feed Stock 7 mTthe‘ eﬂ?tlgdaf ayghl, t IThe fré;]arcﬁi Wa€ et tcﬁhbtﬁb(zﬂd}"C_Zre@céﬁﬁ/h hr fﬁr
|sorrer|zat|on e e e fi ctor, was, pi ped_t hroug
t he second reﬁ‘@?%?% &‘Eﬁd%‘g’]ﬁ% %t{j%@ag% © KP0aT 2 2(97’4:\? The
properties of THelliguidgsaddustarg kellecod hxemlaglzeaﬂ)y @is chbvatopridh, llGHllEl ton
stream was summari ze

i.n rrying
out the react B Y el et it mhmplGRg S P ERR e iy e
hydr ogenat i onhydtdgenalicrbepngitions. pﬂmptoduﬂspmpedemeete fumunarizbd itt Tab%5C t O

ess than abopf..; GRCuohbP ot 1sBhdi AR f SRR et AR5 G185 | ent

U



39 Table 3 Exanple no. Lube Yield, w% 100C Vise, cSt 40C Vise.

Poi nt DC Conparative 23 50-80 4.93
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reduced its pour point from about -45°C (Comparative Example 23) to about -
63°C (Bxample 24). The lube yield from the isomerization step was greater than

90%, and lube product maintained its excellent VI and low viscosity.

Comparative Example 25

{00130  Similar to Comparative Example 23, except that hydrogen was fed
through the reactor simultaneously with the liquid feed to produce Feed Stock 8.
This type of operation is similar to a typical hydro-isomerization process. The
product (Feed Stock 8) contains significant amount of unsaturation and was
firther hydrogenated at standard conditions to produce Comparative Example 25.
As this comparative example showed that conventional hydro-isomerization (or
isomerization of olefins by metal-modified zeolite in the presence of hydrogen)
process did not change the pour point significantly (about -47°C versus the
starting pour point of about -45°C).

Exarmple 26

[00131) In this example, about two grams of a Pt-ZSM48 catalyst of 30/80
mesh size was mixed with about 12 ml of inert quartz chip of 30/80 mesh size and
packed into the center of a % inch tubular, first fixed-bed reactor to make up a
total catalyst bed volume of about 16 ml. A second fixed-bed reactor was
prepared by packing about two grams of a finely-crushed (30/80 mesh size) 65%
Ni-on-Kieselguhr catalyst mixed with about 12 ml of inert quartz chip of 30/80

mesh size into the center of a Y inch tubular, fixed-bed reactor. Both reactors

were heated to about 250°C, and pressure was maintained at about 800 psi for
both reactors. Feed Stock 7 was fed through the first reactor at about 2.5 ce/hr for
isomerization. The effluent form the first reactor was piped through the second
reactor where hydrogen was added at about 500 ce/hr. The properties of the first
sample collected after about 24 hours on stream was summarized in Table 3.
These data showed that by carrving out the reaction in two stages, isomerization
followed by hydrogenation, the lube pour point was reduced from about -45°C to

less than about -65°C. Lube yield and viscometric remained excellent.

PCT/US2006/038069

cSt



25.07 123 -45 24 97 5.18 27.90 117 -63 Conparative 25 100 4.96 22.55
121 -47 26 97
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Table 3
B I Lube Yield, 100°C Visc, 40°C Vise., Vi Pour
KAIp1e 0. Wit oSt oSt Point
[}

C

Corpparative 23 50-80 4.93 25.07 123 45

24 97 5.18 27.90 17 | 63

Comparative 25 100 4.96 22.55 121 -47
26 97 5.46 31.03 112 <-§5

[00132] In the above text and the appended claims, reference is made to olefins
and polyolefins having certain numbers of carbon atoms in the structure thereof.
This is indicated by the designation “C” with an integer in subscript. The integer
indicates the number of carbon atoms present in the structure of the olefin or
polyolefin. For example, a Cyp alpha-olefin means that the alpha-olefin has ten
carbon atoms. When the subscript “+” is employed with the integer, the “+”
means “and higher numbers of carbon atoms”. For example, a2 Cip+ olefin
includes Cyp, Cyz, Cia, etc. olefins.
[00133]  Although the invention has been described in detail for the purpose of
illustration, it is understood that such detail is solely for that purpose, and
variations can be made therein by those skilled in the art without departing from
the spirit and scope of the invention which is defined by the following claims.
[00134]  Accordingly, the present invention also includes for certain
jurisdictions:
la. A process for preparing a saturated isomerized polyolefin

comprising: '

polymerizing a feed stock comprising an unsaturated olefin fo form

an unsaturated polyolefin;

isomerizing the unsaturated polyolefin in the presence of an acid

catalyst in a substantially hydrogen-free environment to form an

unsaturated-isomerized polyolefin; and

hydrogenating the unsaturated-isomerized polyolefin to form the

saturated isomerized polyolefin.

22.  The process according to la, wherein the unsaturated olefin

comprises unsaturated, linear alpha-olefins; unsaturated, normal



5.46 31.03 112 <-65 [00132]In the above text and the appended
clainms, reference is made to ol efins and pol yol efns having certain
nunbers of WarWPF*HEonms in the structure thereof. ThPSIVRIEHHIEat ed
by the designation "C' with an integer in subscript. The integer

i ndi cates the nunber of carbon atonmsgpresent in the structure of the
ol efin or polyolefin. For exanple, a Cl0 al pha-olefin neans that the
al pha-ol efin has ten carbon atons. \Wen the subscript "+" is enpl oyed
with the integer, the ntenalBREMAS umaRehtdlj Blaghed sipimeslainef wsanbed at ons”.
For example, a G o+ olefin jncludes Co, Cl12. Cl4 etc. olefins.
[00133] Al t hough t he ih(i‘éﬁiﬁi‘Wqéggle%@e%acﬁ%’%q@ﬁ“ﬂ’é%‘e’iﬁ%fdet ail for the
purpose of illustration, it is understood that such detail is solely
for that purpose,_ and_yariations can.b e . i ! skilled
in the art w thout® def)ré? tplr(??ﬁssf?cfi%‘%%em ??ﬂn%? reutérr}gé gicl%f)g%g% ?@1%%

i nvention which is defcomptie s dherehtet livaar ripheblgfinsor 2 combination

100134] Accordi ngly, tQﬁmggesent i nvention also includes for certain
jurisdictions: | a.A procéss for preparing a saturated isonerized

pol yol efin conprising: polynerizing a feed stock conprising an

unsat urat ed ol ef i p, t 0 00020 LBRRLUD ShyPthoR@U Y 6 iherchSBMRILZ( NG the
unsaturated polyolefin in the presence of an acid catalyst in a
substantial |y hydr ogerilmhe-elefien gprpsisaere 00 Cofgag fipha-olefms or 2

unsat ur at ed- i soneri zed,pehxRhefeidr and hydrogenating the

unsat urated-i soneri zed polyolefin to formthe saturated isonerized
pol yol efin.

5a.  The process according to any one of 2a to 4a, wherein the normal

internal-olefins comprise Cyy or greater normal intemal-olefins.

6a. The process according to any one of 2a to Sa, wherein the normal

internal-olefins comprise Cj; to Cas normal internal-olefins.

7a,  The process according to any one of 2a to 62, wherein the branched

alpha-olefins comprise Cy or greater branched alpha-olefins.

8a.  The process according to any one of 2a to 7a, wherein the branched

alpha-olefins comprise Ciz to Cy4 branched alpha-olefins.

9a. The process according to any one of 2a to 8a, wherein the branched

internal-olefins comprise Cy or greater branched internal-olefins.

10a. The process according to any one of 2a to 9a, wherein the branched

internal-olefins comprise Cyy to Cyq branched internal-olefins.

1la. The process according to any onme of la to 10a, wherein the
unsaturated olefin comprises Cp. alpha-olefins and polymers

thereof either individually or in any combination thereof; Cio+



40 internal -ol efins; unsaturated, branched al pha-ol efins;

unsat urated, branched internal-olefins; or a conbination thereof.

3a. The proc¥83MWak¥Rding to 2a, wherein the |inear aPpPRESHIERIFS
conprise Cg or greater |inear al pha-olefins or a conbination thereof.
4a. The process according to any one ofi; 2a to 3a, wherein the |inear
al pha-ol efins conprise Cl10 to C24 |inear al pha-olefins or a

conbi nation thereof. 5a.The process according to any one of 2a to 4a,
wherei n the nornmal i nt dimes trrhes, iuosiirnﬂsrmoitEiEexﬁ;l&ddﬁgI@r @igatersnaf mal
internal -olefins. 6a.T C i 0 one o 0 5a,
wherein the normal int g&ﬁ%{ 9@?&??{%‘% Bg%lgr glglg%élu 2 0 @400%%%{3“

i nternal -ol efins. 7a. THerepf; db&slsleatcm@ndl nigfinsoand mphomes thtre@facither 6a,
wherein the branched a;amaugf&mneﬁgmaﬁa&%tﬁ;geo@rcggarggcgl@cf%@{ agched

al pha-ol efins. 8a. The process acco
wherei n the branched aFWﬁ@leleﬁlﬁSlwépe’cvmmslﬂs@ewCilﬂwt mdwalbfrcamcbred

al pha-ol efins. 9a. The pgRgessy m&%&r é;spﬁnetmopowph%%ﬁﬁé bi?aﬂcﬂe&)}aﬁ

wherein the branched internal-ol eflis conprise Cg o reate ranched

internal -ol efins. 1 Oa?iPindefpEobivess I%W@Vﬁ@ﬁfﬁo&@nbfa@ﬁ@d gfterdr t o 9a,

wherein the branched polyolefins either individually or in any combination thereof; or a

mixture of any combination of the umsaturated olefins and

polyolefins,

12a. The process according to any one of 1a tolla, wherein the feed

stock further comprises C; to Cg unsaturated olefins.

13a. The process according to any one of 1a to 12a, wherein the acid

catalyst has an alpha value of at least 1.

14a. The process according to any one of 1a to 13a, wherein the acid

catalyst is a zeolite having a Constraint Index of about 12 or less.

15a. The process according to any one of la to 14a, wherein the acid
catalyst is a zeolite having a Constraint Index of about 2 to about
{ 12,

16a. The process according to any one of 1a to 15a, wherein the acid
catalyst is selected from the group consisting of ZSM-3, ZSM-4,
ZSM-5, ZSM-11, Z8M-12, ZSM-14, ZSM-18, ZSM-20, ZSM-22,
ZSM-23, ZSM-35, ZSM-38, ZSM-48, ZSM-50, Zeolife Beta,
Zeolite UHP-Y, ultrastable Y, dealuminized Y, clinoptilolite,

mordenite, faujasite, offretite, and any combination thereof,



internal -olefins conprise Cl2 to C24 branched internal -ol efins. ha.
The process according to any one of la to 1 Oa, wherein the

unsat ur at ed o9 2H764¥38npri ses Cg+ al pha-ol efi ns and pol YaEFR0e6Hateof
either individually or in any conbi n%}"i on thereof; C10F 41 diners,
trimers, co-dirners, co-trimers, and fi gher oligomers of normnal

al pha-olefins either individually or in any conbination thereof; C o+
|l i near internal olgfi t.her i L 0di: Vi l.ly or
in any conbi nati glr?g't hgﬁ%gﬁ?esggéﬁ%%@[fﬁ%hag ogfé%g%{og%’i%%géﬁﬁ/ng]g%%ﬁefi ns
and pol yners thereof editlpsbnis ianghinvagedneand geid reatfalystaselecied fimmm &tiedsh

t hereof; C25+ |i near - - 14NS; 0 I -ol efins,

| i near i nternal-pol on%thf%r?s ﬁ%ﬁﬁb&gﬁﬁgﬁeﬁ{%ﬁ% gro%‘négcfnglplﬂ%@hei t her
i ndi vidual ly or in anthemefrbi nati on thereof; or a m xture of any

conbi nati on of the unsaturated ol efins and pol yol efins. 12a. The
process according to any one of la tot la, wherein the feed stock
further conpriseside? {Tbe @Ocasns@budingt lednplond pHk tolFa, whinen fheacids s
according to any one . =] i has an
al pha val ue of at leag{tal&s_@1%%331%%8%%?8@%@%&1 %@%%g?dng%?%%m&ne of
la to 13a, wherein th&BacbdCleaA1Bly 8bFsi TiCh, T, iSn€LhREs $1f s S0nst r ai nt
I ndex of about 12 or kegwy T . : I y one of
la to 14a, wherein the acﬁi%%g g}’;%rﬂ#gﬁggléb%ﬁﬁgéﬁh%?ﬁgmgﬂConst rai nt
| ndex of about 2 to about 12. 16a. The process according to any one

off la to 15a, wh in i d i t roup
consi sting of ZS‘E/{Q%', %%X%Egﬁ%éﬁifﬁe %@’\ﬁe%zﬁg’z%%%%g 18,
ZSM 20, ZSM 22, ZSM 28atalygis 35orox Srlidyg an Zigvinggy, haligpios@, combiphtione Bet a,
Zeolite UHP-Y, ultrasyghle Y, dealuminized Y, clinoptilolite,
nordenite, faujasite, offretite, and any conbi nation thereof. 42 .
17a. The process according to any one of la to 16a, wherein the acid
catalyst is a hormgengQusatk dodoafifd #Shy 96t BE1LR 10a0Rhdtih el Mr af ts
catal ysts, Bronsted acids, Lews acids, or any conbination thereof.
18a. The process accor#pl 1t ssleatsd fomehe gropp congisting-of N2, MGMre aci d
catalyst is a honogenggugcricioch@al-3k WatMse St GmbhByBiRRe0r,BCL3,
BBr3, Al C13, Al Br3, SbF5, TiCl3, TIC 4, sSnCl4, PPs, &Rh 112SM4,
HCOOH, HE, HC1, NB; triflic acid, or a conbination thereof 19a. The

process accor d! N 1O FhY pRAL&s %coﬂﬁ;gtﬁ aia?%ne \6@%%‘ fﬂ)a,t Qﬁerélﬁf'ﬂg &ft al yst
is a boron halide, an al um num halide, or a conbination thereof. 20a.

The process accor di ng SHYYHrRPIHEss Feokitss; thompegpeousnsidk ralyse asidic

catalyst is selected fdspR dchie &1iaWRideH ASR RS 1RhindfEVEAdtes; B0,
MCM 49, MCM 56, MCM 68, and_a conbination thereof. 2la. The process

according to any one OYBmetal gxigessoxide yEPHdY. e Fegmeteligpay gf Group
cgnprises zeolites; homMMAgALEUSoas THACRERLY8tsp WS inslitdls, r88iCksup aci di ¢
solid oxides; acidic silicoalum nophosphates; %roup | VB netal oxides;
oxi de, hydroxide, or PHEIFRIED arombigtondheetf Vi 11 metals, G oup WA
nmetals, Goup VB netals, and Group VB13 netals; or any conbination

t her eof .
22a. The process according to any one of 1a to 21a, wherein the acid

catalyst comprises a Group VIIIB metal deposited on a zeolite.

23a. The process according to any one of la to 22a, wherein the
saturated isomerized polyolefin has a pour point of less than or
equal to about -30°C.,




22a. The process according to any one of la to 21la, wherein the acid
cat al yst congrri ses a G oup VIBB netal deposited on a zeolite. 23a.
The process d028Y@54392t o any one of la to 22a, wherei n ROTAIS3KREAMEP ed
i sonerized polyolefin has a pour point_of |ess than or equal to about
-30C. 43 24a. The process according to any one of la to 23a, wherein
the saturated isonerized polyolefin has a pour point of |ess than or
equal to about -40G, 2 rdi 0, a e of .la to
24a, wherein the gg’?urgtﬁeegﬁagsg%%(gg% t‘ggﬁgo"%?&?nﬁht&s% Svglﬁrre%tohlent of
| ess than or equal to &58#ed isspaized alyolefie hpy o pewspoint obriek tigntw any
one of la to 25a, wher gipyhhgpafpusat ed i somerized pol yolefin has a
viscosity of less than about 200 cSt at 100C. 27a. The process
according to any one of la to 26a, wherein the saturated isonerized
pol yol ef m has a vipggost : 100C.  28a. The
process accordi ng tgo agglygfr?g?sgﬁéfbé t %23‘2?%\%\%(10?&%%%%%’ gvglfrﬁlfla&%d

i sonerized pol yol ef i n fiagated ispmerized pylyolelit dssa pharpoat) ofitlesSEhan St at
40C. 29a. The process @(ﬁglqgggoqg_goqlany one of la to 28a, wherein the
saturated isonerized polyolefin has a viscosity index of greater than
or equal to about 50. 30a. The process according to any one of la to
29a, wherein the gai uragLdol ' fl S hSCOSELY

i ndex of greater than or grqhi,'QGF%&cg o&f%%%%gfig?rﬁhze \r@g%%%s{he
according to any one ofyaed someized ppleriefimbas hevissasityrodtiesel thas eherti zed
pal yol efin has a vi scosiotog: &:ngex. of greater than or equal to about
120. 44 32a. The process according to any one of la to Ma, wherein
the saturated isonerized polyolefin has a volatility of |ess than or

equal to a C8- Cl02pfl yTid phades®labdotdind @Y i\ offe %@g@%%ﬁi\»ﬁz@gﬁcﬁ% ar

wei ght. 33a. A process for preparing a saturated isoner
pol yol efi n conpri si ng: SaASAEIRFizethPelydefighas odseotiiy mb dess ihay abowt
unsaturated ol efin to foySentappunsat urated pol yol ef m

28a. The process according to any one of la to 27a, wherein the
saturated isomerized polyolefin has a viscosity of less than about
50 ¢St at 40°C.

29a.  The process according to any one of 1a to 28, wherein the
saturated isomerized polyolefin has a viscosity index of greater

{ than or equal to about 50.

30a. The process according to any one of la to 29a, wherein the
saturated isomerized polyolefin has a viscosity index of greater
than or equal to about 100.

31a.  The process according to any one of la to 30a, wherein the
saturated isomerized polyolefin has a viscosity index of greater

than or equal to about 120,




i sonerizing the unsaturated polyolefin by contacting the unsaturated
polyolefin with an acidic zeolite catalyst at a tenperature of about
200C t 0 aboutWUPEWs#NA2 an essential |y hydrogen free enviRGAiHRM6/038068
produce an unsaturated-isonerized pol yol efm wherein the zeolite
catal yst has a constraint index of | e¥s than or equal to 12; and
hydr ogenati ng the unsaturated-isonerized polyolefin to produce a
saturated isonerized | yol ef m h C di : 3a,
wherein the unsat é?"‘at ggleo?rgﬁssn a%%%%nr% géegn}gél% §fg%3§gﬂq§r ikyﬁ%e’%;{gg,

pol yners thereof eit hesaturatdiiscioctizdd pplyolefin hasarvplatityloif teat tharoreqrat e of ;

pol yrer's ther eof e t hoamistalixmimtdoplimiti oy ot et !
normal a1 pha- ol 611 ns abt haP T har GO R £ hEnde AREL? ©

t hereof ; Cl0+ |inear iwmtightnal ol efins and pol yners thereof either
individually or in any conbination thereof; Cg+ branched al pha- or
intental -ol efins and polyners thereof either individually or in any
conbi nati on theredBs. CRS5probésmefor pepayingl phmtucdtet |ismneripedamolyeldfin

pol y- al phaol efins, Ii neo‘ﬁnr nkurf .ernal - pol yol efins, and branched

i nt ernal pol yol efins ei tHer i aidi vi dual | y or in any conbination
thereof; or a m xture miynamying ofitsidwth ampofing meunsavated okfieth Biref i ns
and polyolefins. 45 3 ,according to 33a or 34a,
wherein the feed stock aﬁlﬂl?a}%gtﬁcp%og oef(%?lées C2 to C6 unsaturated

ol efins. 36a. The prociesserapgortil nepsttoratzdy poljeleff BBacewacisn thivher ei n

the zeolite catal yst i get m}:he . gr LSLJ 0. SM 5,
ZSM 11, ZSM 12, ZSM 22@8%\3/%3?&%%%\#3@‘5 ﬂz§ﬁ4 %Et?c %%8,&%%5 Eg ¢

conmbi nati on thereof. 3Pmperdthes ¢ff ghvet S0XEC T ehomty 47T Caty apreesenfiallz3a t o
36a, wherein the zeoli ] unkd X

according to any one o%ﬁ?%gﬁ Fijgy%g’?b%%?g{?%%dﬁ%a%aﬁnglgrsa{tgé%gﬁg&zegol ite
havi ng a Constraint | neféyolesn, abeein the opliteaniplystThrs peweiaant BEER di ng
to any one of 33a to Sggs,ﬂ]m%(gjaﬂ tihg,,gat al yst further conprises a
honogeneous acid catal yst; an C|3ic’resin; an acidic_solid_oxide; an
aci di ¢ silicoal um noph pating theueripatpd/sonerizal pelyplgbn toaprodRs de of a
Goup VIII, WA or VB gmLaliis@ndidel Qdgnof a Goup VIII, WA or TB
netal,. a free of Goup VII'l, WA, or" VB netal; or any conbination
thereof. 40a. A lube oil conprising the saturated-isonerized

pol yolefin of any jgne ofe hacl® a3diding 46 Bk AWMGeid- héd PEAGSES oldh
preparing a saturated isonerized pol yolefin conprising: polynmerizing
a feed stock conpri si neprprisgsede @lpba-olginy Bfe POBMCH shegtlatdbrol ef i n
in the presence of an g@jwheRt &l ¥ty lBmbBABnARerbHTS &Y dRhRE] trimers,

pol yol efin; isonerizing the unsaturated polyolefin in the presence of
an acid catalyst in a SUBE®EnCPRIPSSndr Bighs - tieamersneh p APha-at g
telmperature in the ranggmgf ei&épgldiﬁdﬁlgﬁ of th Gn¥ @oRb@ABtion thereof, Cror

unsat ur at ed-i soneri zed_pol yol efin, an . e .
ﬁll'?eal' 1¥1temal olefins and polymers thereof either individually or in

any combination thereof; Cg: branched alpha- or infernal-olefins
and polymers thereof either individually or in any combination
thereof, Cis linear poly-alpha-olefins, branched poly-alpha-
olefins, linear internal-polyolefins, and branched internal-
polyolefins either individually or in any combination thereof; or a
mixture of any combination of the unsaturated olefins and

polyolefins.



hydr ogenating the unsaturated-isonmerized polyolefin to formthe
saturated isonerized polyolefin. 2. The process according to Caiml1,
wherei n t he WRA7®4%d ol efin conpri ses unsaturated, [PCHE83006/038069

al pha-ol efins; unsaturated, normal internal-olefins; unsaturated,
branched al pha-ol efins; unsaturated, Branched internal-olefins; or a
conbi nati on thereof 3. The process according to Caim2, wherein the

| i near al pha-ol efins conprise Cg or ater |inear,. a -ol.efins or a

hoRiep s e C ot PE o & RO e
l i near al pha-ol efins cofpfics €, B} vheanRdd diéfiear al pha-ol efins or a
conbi nati on thereof 5. The process according to.Claim?2, wherein the
normal internal-olefins conprise Cl0 or greater nornal

internal -ol efins. 36 TR pRicoR EDIRGIO bkl 0g of B3aGh afaywhereinkterzedlite t he

conmbi nation t her ed¥® 4

normal intemal -ol efins conprise Cl2 tq C24 norpal i r-nal.=ql.efins.
7. The process accor di"t*ﬂj'g‘tS s %‘é‘it%émﬁﬁﬁoélf’ﬁo?shg m%?ﬁ%@%‘ed%ﬁ'ﬁ’

al pha-ol efins conpri sez$ig-19r ZYvieR! EsMA3A TSRS, APEAS,0LENH4Rsand 47 8.
The process according to, Cl aingt}j& wherein the branched al pha-ol efins

conprise Cl2 to C24 brSmPHeHe

37a.

38a.

39a.

40a.

BRe- ol ef i ns.

The process according to any one of 332 to 36a, wherein the zeolite
catalyst is ZSM-22.

The process according to any one of 33a to 37a, wherein the

catalyst is a zeolite having a Constraint Index of about 2-12.

The process according to any one of 33a to 38a, wherein the
catalyst further comprises a homogeneous acid catalyst; an acidic
resin; an acidic solid oxide; an acidic silicoaluminophosphate; a
Group IVB metal oxide; an oxide of a Group VI, IVA, or VB
metal, a hydroxide of a Group VII, IVA, or VB metal, a free of
Group VIII, IVA, or VB metal; or any combination thereof.

A lube oil comprising the saturated-isomerized polyolefin of any

one of 1ato 39a.



9. The process according to Caim2, wherein the branched

internal -olefins conprise Cg or greater branched internal-olefins.
10. The process according to Caim2, wherein the branched

internal -ol efins conprise Cl2 to C24 branched internal-ol efins. 11.
The process according to Claim1, wherdgi n the unsaturated ol efin
conprises Cg+ al pha-ol efins and pol yners thereof either individually
or in any conbination thereof; C o+ diners, timers, co-diners,

co-tri meréll "ﬁ@& hi gher ol igonmers of normal al pha-ol efins either

i ndi vi dua in any conbination thereof; C o+ |inear internal

ol efins and polyners thereof either individually or in any

conbi nation thereof; Cg+ branched al pha- or internal-olefins and

pol yners lhere%ﬁ’%ﬁ%@@ﬁ%ﬂ?@%ﬁﬁ&ﬁt SPpized PP LolAIB CRBPTISHS her eof ;
C25+ | i near rpg;@g [

i nternal - pol yo [ !F\s aﬁge%grsgﬁl({: ﬁ%gﬁ?%%%r}%ﬁp {’%ﬁrﬁ%&ﬁn@ Ial[eldrb?éfn
i ndi vi dual |y olmthmpramm:@ﬁﬂ@l aeat dagahyst tveﬁoenfanumatlaatntﬁ rolyolefiof any
conbi nati on of tur 0 and o ef

process accor dlf(léflg&g%zlﬁ? &i m %Trat%dngdg R i, e Ea’P Cfdh%ml‘]ySt in a
conprises Cy tﬁbﬁﬁntiﬂhl?&xtydfo@bﬁ&e@b@xﬁtdﬁﬁlenﬂ.at a@ﬂﬁ)emﬁe&s&eaﬁﬂgwﬁ‘l 13@° {00

Caim1l, wherej eaC|d cat al yst, used for nmeri zing the
unsat ur at ed po%& Pi W%uﬁﬁﬁﬁ%ﬁo’@ﬂﬁélﬁ yoﬁinf@'éjst 1. 14. The
process accor diyagdeRatfga iy lmsma{eahgbnsé?ﬁe@%o@y&@mltMS%*orﬁss% fs@furated
i sonerizing the unsaturated polyolefin is a zeolite having a

Constrai nt | ndesmegizedpelyplefip. or Iess 48 15. The process according
to Claim1, wherein the acid catal yst used for isonerizing the
unsaturated polyolefin is a zeolite having a Constraint Index of
about 2 td abo’ﬂte pidceskbacciidingptooCiim fcwherdinnthet unséusited aaleﬁm/rmh@in@es

the acid cat aI u for iso t he unsat urat ed ,pol yol

sel ected from 5’?‘?5‘3 Iosasi sag i’ﬁgfi?f#g’zsw\%‘mr% N9ERALS n%gﬂ)ﬁfie ms
ZSM 12, ZSM 14unsZt§MtéH8 braaohdd2AphZSIMids nga‘-@Ma‘%@,: bx%&%e&ﬁnteﬁ%@ﬁns or a
ZSM 48, ZSM 50, Zeol i fe Bet a, ul trastabl e deal um ni zed Y

clinoptiloliteonpadienilicaeoff auj asit e, offretl te, and any conbination
thereof. 17. The process according to Claim1, wherein the acid
catal yst used for isonerizing the unsaturated polyolefinis a
honbgeneolis acTlt mateas g@brcﬁ@ edtlaich 2 derdin 'ﬂe:d'mle@redqﬁhasolcﬁnsaiomﬁse Csor

Bronsted acids eelftervﬂnear fﬁpha-dlep mns o%r;lyco?n 1na 10n %ﬂex%gf thereof.

4. The process according to Claim 2, wherein the linear alpha-olefins comprise Cyp

to Cy4 linear alpha-olefins or a combination thereof.

5. The process according to Claim 2, wherein the normal internal-olefins comprise

Cyg or greater normal internal-olefins.

6. The process according to Claim 2, wherein the normal internal-olefins comprise

Ci2 to Cs4 normal internal-olefins.

7. The process according to Claim 2, wherein the branched alpha-olefins comprise

Cg or greater branched alpha-olefins.



18. The process according to Caiml1, wherein the acid catal yst used
for isomerizing the unsaturated polyolefin is a honbgeneous acid
catal yst selected from BF3, BCl13, BBr3, A1Cl3, Al1Br3, SbF5, Ti C13,

Ti C14, SnCl4, PF5, SnF4, H2SO4, HCOCH, HF, HCl1l, HBr, tithe acid, or a
conbi nation thereof 19. The process aadgording to Claim1l, wherein the
acid catal yst used for isonerizing the unsaturated polyolefinis a
boron halide, an alum num halide, or a conbination t hereof 20. The

di t.h
comer 21 gt iR At BB 4f S G T ieceit G e er PbeoTa g o pe
consi sting of G 22, brifdMeSBlphdONF49, MCM 56, NCM 68, and a

conbi nation thereof 21. The process according to Claim1l, wherein the
acid catal yst used for isonerizing the unsaturated polyol efin

conpr i sesgzeol ThEsincdig a&%gggw;aﬁﬁ 8, GRk&ah YRt randhed Hh&ngi%?éﬂ}fs:co@gh@ c

solid oxides; acidic sil um nophosphates; Goup 1VB

oxi des; oxi de, Chyraarentérdeanched ingazeal ok, forns of Goup VIl netals,
Goup IVA netals, Goup VB netals, and Goup VIIB netals; or any
conbi nation thereof 22. The process according to Claim1, wherein the
aci d cat alfyst ’D]mdocfemﬁ adcﬁﬂﬁm’ tozTlagn £ hehdiis didbradohed pedridllo@éfimd comprise
conprises a & IIIB geci\ ﬁp?s' ted on a zeolite. 23. The process
according to 2 PreBr L e RO W ur at ed i soneri zed pol yol efin has
a pour point of Iess than or equal to about -30C. 24. The process
according to daim1, wherein the saturated isonerized polyolefin has
a pour polht oFhq preecss peaerding éa)Ghaimtlo Whistsin thespeatungd oftfin proesees C-

according to %ﬁ}%léﬁns\é\’gﬁ{ gbf}l&epse A B&dlddgg@% 1% §9; p%}’ %I%Emth@;as

a pour poi nt ess t r equa

accordi ng to GCheienf; 1ComWdenas,ntrinkees, Sat-dinetse doits oy |aﬂédngimlryﬁigefnm dfas

a viscosity Ofnc!n%%lsalékpaa rtl)soé{&er ndivi utall}f;l E)r flfloany combination thereof; Cyg: linear
internal olefins and polymers thereof either individually or in any combination
thereof; Csy branched alpha- or internal-olefins and polymers thereof either
individually or in any combination thereof, Cys+ linear poly-alpha-olefins,
branched poly-alpha-olefins, linear internal-polyolefins, and branched internal-
polyolefins either individually or in any combination thereof; or a mixture of any

combination of the unsaturated olefins and polyolefins.

12. The process according to Claim 11, wherein the feed stock further comprises C,

to Cg unsaturated olefins.

13.  The process according to Claim 1, wherein the acid catalyst used for isomerizing

the unsaturated polyolefin has an alpha value of at least 1.

14, The process according to Claim 1, wherein the acid catalyst used for isomerizing
the unsaturated polyolefin is a zeolite having a Constraint Index of about 12 or

less.



27. The process according to Claiml, wherein the saturated

| somerized polyolefin has a viscosity of |ess than about 10 cSt at
100C. 28. The process according to Caiml, wherein the saturated

i someri zed polyolefin has a viscosity of |ess than about 50 cSt at
40C. 29. The process according to C ai4® 1, wherein the saturated

I someri zed polyolefin has a viscosity index of greater than or equal
to about 50. 30. The process according to Caim1l, wherein the

saturated,Lso ' ef | a_viscosity. .index. of eat er .t han
o equal 15 abot PEODS 0ty ¢ AR 7 S BREORE b DY B b hAn
wher ei n t he sathanaksdratedopydlefdispo kywdite having asCansithiac Oflek \of iabeenc f
greater than or, equal to about 120. 32. The process according to
Claim1, wher ef? fﬁg saturated isonerized polyolefin has a volatility
of |l ess than or equal to a C8-Cl0 poly-al pha-olefin having a sim|lar
mol ecul ar wei ght. 33. The process according to Claim1, wherein the
acid cat all§st UBeERrOpess ap g it Clagmtlh whersiathe peit edtapst yest o1 inomerizng
zeolite contaipi r I . t
3. The procesieads@igielpolBleft eRuol i o bl Bl of ZRUER' 2t
for isonerizing ZSM-5, ZSM-11, ZSM-12, ZSM-14, ZSM-18, ZSM-20, ZSM-22, ZSM-23,
ZSM-35, ZSM-38, ZSM-48, ZSM-50, Zeolite Beta, 5 ultrastable Y, dealuminized

Y, clinoptilolite, mordenite, faujasite, offretite, and any combination thereof.

17.  The process according to Claim 1, wherein the acid catalyst used for isomerizing
the unsaturated polyolefin is a homogeneous acid catalyst selected from Friedel-

Crafts catalysts, Bronsted acids, Lewis acids, or any combination thereof.

18.  The process according to Claim 1, wherein the acid catalyst used for isomerizing
the unsaturated polyolefin is a homogeneous acid catalyst selected from BF;,
BCl;, BBr3, AlCls, AlBr3, SbFs, TiCl,, TiCls, SnCly, PFs, SnF,, H,SO,, HCOOH,
HF, HCI, HBr, triflic acid, or a combination thereof.

19.  The process according to Claim 1, wherein the acid catalyst used for isomerizing
the unsaturated polyolefin is a boron halide, an aluminum halide, or a

combination thereof,

20.  The process according to Claim 1, wherein the acid catalyst used for isomerizing
the unsaturated polyolefin is selected from the group consisting of MCM-22,
MCM-36, MCM-49, MCM-56, MCM-68, and a combination thereof,

21.  The process according to Claim 1, wherein the acid catalyst used for isomerizing
the unsaturated polyolefin comprises zeolites; homogeneous acid catalysts; acidic

resins; acidic solid oxides; acidic silicoaluminophosphates; Group IVB metal



the unsaturated polyolefin is a zeolite containing one or nore netals
selected fromthe group consisting of Pt, Pd, Ni, Co, Rh, Ir, Ru, W
Mo, and a conbi nation thereof 35. A process for preparing a saturated
i sonerized pol yolefin conprising: polynerizing a feed stock
conprising an at |east one Cg or greager unsaturated olefin in the
presence of an acid catalyst to form an unsaturated pol yol efin;

i somerizing the unsaturated polyolefin by contacting the unsaturated
pol yolefin with.an acidic.zeoJite catal t at te ature t
DO0Et o about KRS Pt 15ebEEs porfeRpl i Bral LR Heiinshons ok
produce an unsadtsls at@dp VEOIBisZ At GRbLY YIES mesalsw&egn@cemvohﬁna&meteb?
catal yst has a constral nt index of |ess than or equal to 12; and
hydrogenating the unsaturated-isonerized polyolefin to produce a
sat ur at edyy so r r

Er e e A e U R R
pol yner s t her ebé ursktubmed poigélefimdembpriseoa GranpdyIEcmatbl depbsitd onherelit,

C o+ diners, triners, co-diners, co-trimers, and higher oligomers of
51 normal al pha-olefns either individually or in any conbination

t hereof ; X3 fi fTHel preddss beoedinglo Tl NSwidenéln P YirBratedtibehabbd @olyd&ifin
individually or in any. conbination thereof; C84- branched al pha- or

i nt er nal - ol ef i'4%2 BAY B9BI PhFS heRaF el t9iabptr3Peti vi dual Iy or in any
conmbi nati on thereof; C26+ |inear poly-al pha-olefins, branched

pol y-al pha-ol efins, linear internal-polyolefins, and branched

i nt er nal pi yolﬂlﬁlmscﬁéi’ perording &b @ildma{)hyhmmlthe awatcdnmmmmd)molyoleﬁn

t hereof; or a e of n, of unsaturated ol efins
and pol on efi r%rsJE gu to@%%%%@%c gabg tt_%)iB&(‘E'ai m 36, wherein the
feed stock further conprises C2 to C6 unsat urated ol efins. 38 The
process agcor g to claim.35, erejn the acidic z alite c i's
sel ect ed ©rom eprgqegﬁﬁcceg%l;gg &K i moJf ngah?%‘rﬂe I5QERfripse g’ﬂfe%ﬁ
ZSM 23, ZSMB5 had SWhidSoikoMdSihaRBeaC@iBbnakhen thereof 39. The
process according to Caim35, wherein the acidic zeolite catalyst is
ZSM 22, ZSM 23 or ZSM48. 40. The process according to C ai m 35,
wherein t achdi ' f

212 a1 K B giaeSe sl Rup IStk A AR Bl (A8 hofRi:
zeolite catal ymm@imbsa’sﬁyrmﬁasméaamabmﬂéo SBtaupOoviC.B to VIIIB net al

el ements. 42. The process according to Caim35, wherein the acidic
zeolite catal yst contains one or nore netals selected fromthe group
consi sting. of e, prbbss Mecordifg tdWlaitl 1, WibreidVihdvBaturaftd isorb@ivRH MAlyoRFin
thereof. 43. A lube oil conprising t he saturated-i soneri zed

pol yol efin of has avispapity of less than about 10 ¢St at 100°C.

28. The process according to Claim 1, wherein the saturated isomerized polyolefin

has a viscosity of less than about 50 ¢St at 40°C.

29.  The process according to Claim 1, wherein the saturated isomerized polyolefin

has a viscosity index of greater than or equal to about 50.

30.  The process according to Claim 1, wherein the saturated isomerized polyolefin

has a viscosity index of greater than or equal to about 100.



31.

32.

33.

34.

35.

36.

50

The process according to Claim 1, wherein the saturated isomerized polyolefin

has a viscosity index of greater than or equal to about 120,

The process according to Claim 1, wherein the saturated isomerized polyolefin
has a volatility of less than or equal to a Cg-Cyg poly-alpha-olefin having a similar

molecular weight.

The process according to Claim 1, wherein the acid catalyst used for isomerizing
the unsaturated polyolefin is a zeolite containing one or more Group VI B to

VIIIB metal elements.

The process according to Claim 1, wherein the acid catalyst used for isomerizing
the unsaturated polyolefin is a zeolite containing one or more metals selected
from the group consisting of Pt, Pd, Ni, Co, Rh, Ir, Ru, W, Mo, and a combination
thereof.

A process for preparing a saturated isomerized polyolefin comprising:
polymerizing a feed stock comprising an at least one Cg or greater unsaturated
olefin in the presence of an acid catalyst to form an unsaturated polyolefin;
isomerizing the unsaturated polyolefin by contacting the unsaturated polyolefin
with an acidic zeolite catalyst at a temperature of about 200°C to about 475°C in
an essentially hydrogen free environment, to produce an unsaturated-isomerized
polyolefin, wherein the zeolite catalyst has a constraint index of less than or equal
to 12; and

hydrogenating the unsaturated-isomerized polyolefin to produce a saturated

isomerized polyolefin.

The process according to Claim 35, wherein the unsaturated olefin comprises Cg.+
alpha-olefins and polymers thereof either individually or in any combination

thereof; Cy+ dimers, trimers, co-dimers, co-trimers, and higher oligomers of



37.

38.

39.

40.

41.

42,

43,

51

norinal alpha-olefins either individually or in any combination thereof; Cg+ linear
internal olefins and polymers thereof either individually or in any combination
thereof;, Cg+ branched alpha- or internal-olefins and polymers thereof either
individually or in any combination thereof, Cys:+ linear poly-alpha-olefins,
branched poly-alpha-olefins, linear internal-polyolefins, and branched internal-
polyolefins either individually or in any combination thereof; or a mixture of any

combination of the unsaturated olefins and polyolefins.

The process according to Claim 36, wherein the feed stock further comprises C;

to C; unsaturated olefins.

The process according to claim 35, wherein the acidic zeolite catalyst is selected
from the group consisting of ZSM-5, ZSM-11, ZSM-12, ZSM-22, ZSM-23, ZSM-
35, ZSM-38, ZSM-48, and a combination thereof.

The process according to Claim 35, wherein the acidic zeolite catalyst is ZSM-22,

ZSM-23 or ZSM-48.

The process according to Claim 35, wherein the acidic zeolite catalyst has a

Constraint Index of about 2-12.

The process according to Claim 35, wherein the acidic zeolite catalyst contains

one or more Group VI B to VIIIB metal elements.
The process according to Claim 35, wherein the acidic zeolite catalyst contains
one or more metals selected from the group consisting of Pt, Pd, Ni, Co, Rh, Ir,

Ru, W, Mo, and a combination thereof.

A lube oil comprising the saturated-isomerized polyolefin of claim 35.



