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feed in the presence of a catalyst, such as, AlCl;, BF3, or BF; 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;
3,780,128; 3,149,178; 4,956,122; and 5,082,986. Poly-alpha-olefin lubricants are
also discussed in Lubrication Fundamentals, J.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 wt%.

[0004] Normal alpha-olefins boiling in the lube oil range, in general Cjps,
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 Cj4 and higher carbon
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formthe saturated i sonerized polyolefin. [0007] In

seiretaddsoragired pobiolafinecoppeisesthe btapseot i on, a process for
pr ep%{)fy%riging a feed 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-
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oligomers.  Further, the unsaturated olefin feed stock may include Cyyt
polyolefins, such as, linear alpha-polyolefins, slightly branched alpha-polyolefins,
linear internal-polyolefins, slightly branched internal-polyolefins, individually or
in any combination thereof, and in any combination with the above-described
olefins.

[0011] Also, in accordance with the present invention, poly-alpha-olefins are
produced by polymerizing an alpha-olefin or combination of alpha-olefins to
produce an unsaturated poly-alpha-olefin, isomerizing the unsaturated poly-alpha-
olefin under non-hydrogenation conditions in the presence of an acid catalyst to
produce an unsaturated-isomerized poly-alpha-olefin, and hydrogenating the

unsaturated-isomerized poly-alpha-olefin.
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[0014] In accordance with the present invention, unsaturated olefin feed stock
includes, but is not limited to, Cg and larger alpha-olefins and oligomers thereof
either individually or in any combination thereof, C;o and larger dimers, trimers,
co-dimers, co-trimers, and higher oligomers of normal alpha-olefins either
individually or in any combination thereof; C;o and larger linear internal olefins
and oligomers thereof either individually or in any combination thereof; Cg and
larger slightly branched alpha- or internal-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 C,4 and larger polyolefins, such as, linear alpha-polyolefins,
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polyolefin product, interchangeably referred to herein as a “lube” or a base stock,
which has excellent volatility and low temperature viscosity, from unsaturated
olefins. For example, one embodiment of the process of the present invention
provides a saturated poly-alpha-olefin product, which has excellent volatility and
low temperature viscosity, from alpha-olefins which heretofore could not be
utilized as poly-alpha-olefin feed to produce a commercially employable lubricant
base stock.

[0018] Accordingly, the present invention provides flexibility in the selection

of feed stock for the production of poly-alpha-olefins. The lubes produced in
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a comparable molecular weight.

[0021] Accordingly, the combination of low viscosity, low volatility, and
excellent viscometrics permits formulators to produce a wide cross grade of
engine oils (e.g., OW20 or 0W30) using the lubes of the present invention.

[0022] The present invention demonstrates that the isomerization of
unsaturated or unhydrogenated polyolefins in an environment which is free of or
substantially free of hydrogen (i.e., hydrogen is not intentionally added) provides
excellent yields. For example, the isomerization of unsaturated alpha-olefins in an
environment which is free of or substantially free of hydrogen provides improved
yields as compared to the conventional isomerization of poly-alpha-olefin in an

environment comprising hydrogen, which is defined for purposes herein to
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[0024] In the present invention, isomerization catalysts may be employed with
or without a Group VIII metal. Because the reaction is conducted in an
environment which is free or substantially free of hydrogen, the olefinic active
center is not hydrogenated. Accordingly, isomerization of the feed olefin may
occur in a lower temperature region, from about 200°C to about 300°C, and
thereby minimize cracking or side reactions to maintain high lube yields. Further,
the acid catalyst used in the isomerization reaction of the present invention
provides selective conversion of the waxy components, that is, the unsaturated
polyolefin, to non-waxy components, that is, the unsaturated-isomerized

polyolefin.
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is from about 0.1 to about 2.0. Low liquid hourly space velocity provides
improved selectivity, thus resulting in more isomerization and less cracking of the
feed and an increased product yield.

[0027] In the subsequent hydrogenation reaction, typically slight excess to
large excess of hydrogen is used. Hydrogenation of the unsaturated-isomerized
polyolefin may be conducted under the conditions described in U.S. Patent No.
4,125,569, which is incorporated herein by reference. Unreacted hydrogen may
be separated from the hydrogenated polyolefin Iube product and recycled to the

hydrogenation reaction zone.
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employed in the present invention as feed stock. Such internal
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 polyolefins which are
further processed in accordance with present invention.

4. Cg. slightly branched alpha- or internal-olefins such as Cy; to Cys
branched olefins, any combination thereof, or unsaturated

oligomers thereof, either individually or in any combination
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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 prior 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 Cs unsaturated olefins, to include Cy4 to Ce
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 Cl to C40 and R1+R2

generally is greater than 12 carbons
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%xamples of such cata ysts N4 %h may e 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 silicoaluminophosphates; 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 intra-crystalline free space by virtue of having an effective pore size
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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 constrained access to larger molecules. It is
sometimes possible to estimate from a known crystal structure 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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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 = log;q (fraction of n-hexane remaining)

logjo (fraction of 3-methylpentane remaining)
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in the formof pellets or extrudate is crushed
ZSM-12 23 (316°C)
ZSM-20 0.5 (371°C)
ZSM-22 73 (427°C)
ZSM-23 9.1 (427°C)
ZSM-34 50 (371°C)
ZSM-35 4.5 (454°C)
ZSM-38 2.0 (427°C)
ZSM-48 3.5 (538°C)
ZSM-50 2.1 (427°C)
TMA Offretite 37 (316°C)
TEA Mordenite 0.4 (316°C)
Clinoptilolite 34 (510°C)
Mordenite 0.5 (316°C)
REY 04 (316°C)




to a particle size about that of coarse sand and

wo 20064388l in a glass tube. Prior to testing, POEUS2006/038069
catalyst is treated with a streamof air at 1000 F.
for at least 15 mnutes. The catalyst is then flushed
with helium and the tenperiature adjusted between 550
F. and 950 F. to give an overall conversion between
10% and 60% The m xture of hydrocarbons is passed at
11liquid hOLﬂﬂlcyp}ﬁﬂaﬁEﬂAm&ﬁlﬂ(i tyoil (®880C)1 vjol umI;: of)
l'i qui d hydrecarhon—peryottf seabaiyst—per hour
ovgr theycata[v%,étﬂuf/nvly dg hel | um d| ﬁj Cén tio give a
heliumto tjotal h¥xméear bon |nol¥ r &16%)of 4: 1. After
20 m nutes [ON STFRAABeR Sa I0%2Qj(31168@3@5@)l uent is
taken and analyzed.—by any ¢onventional t hod and
nost convenl ently by gas chrormt ography to determ ne
R oc aBve AR Apl iR 15 1o ¥ ediBlly Hich! Bkl
fcnal:lemifymgdhe@ iaollteswshlcmwmaemplowﬂax the 1ne@ht hvention.

h (f t f
THO GRS e ERe B LT D b B felep e eonftiens,
e gadeﬁﬁyarawel £abh |e¥tab'l§sﬁqn$1@ tﬁzﬂ%rfé%ﬁfe' %?tlfe@’on%&?xﬁ’c fdagd of a

Zeol ites described bel ow (i ncluding some” zeolites not
papedarf zeokite yTHiglexnliing the rangsrof Constuamt Iatlices for esmk zeolites,

vari abl es. Thus, for a given
Su%ié %?gggx%§@le¥fﬁ‘§%t%onst raint i ndex value within the
[onﬁmge @neabREY of Aeolited @dhtchdlatePeRti AP eRBm H}ﬁ‘ed but not
erature within the aforenoted range of 0 F

11%9 10, bya@eMcd kB ish Lo f-SiEH he@hMi2y 2@05’451\4 ﬁé ZSM-38
tgd nt index may vary within the indicated

approximate range of 1 to 12. Likew se, other

[0042y i ablZ&\/Iséuxs rdeemﬁeﬂ én graasdraletadli ineU S, PaheNase0)702.886 tahé

T et A D e
tHe g4y &Tﬂﬁcﬁoﬁqﬁﬁeml Jf thérkin (ﬁ&%&%ﬁ 7y, B Heds 5154{ ‘aqg-:ré?ﬁ(

those skille the art that the constraint
by\mfdiren@ffordl ng a highly useful neans for

o he 2R ERAEPEE. el S thca AT e

d&ctipige laall Uh q)a\mddnarmhb hﬁ@r@b eMBa@RACHdteAd of aRez k- P2 0s
F. to 950 F., the constraint index will have a val ue

ineeporseyl hyreia by zefstene® of interest herein within the
[ogRP’ OX'Z'S?JIQZ 1@5‘&%19&! 1ntl§’.S! gat. 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] ZSM-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.



[0039] Constraint Index (Cl) values for sone typical

wo 20 ®usal s are: [ 0040] The above-described Compgtridide/038069
Index is a generally useful parameter for identifying

those zeolites which may b e enployed in the instant
i nvention. Therefore, it Wil be appreciated that it
may b e possible to so select test conditions, e.g.

tenperature, as to establish nore than one val ue for

oéd8e CodSM-a8 i mbﬁctﬁmaiaﬂara/ dbadsﬂib'ealih U.S. 260/ Né. 6. 406r8'59 The
expl ai ns. t he range of Cons rai I ndj ces for SQ

deseriptionend, th%t@@ﬁhtﬁsarz@\ﬂrﬁsc ¢ smecaﬁ%fi Boey. lliﬁ@em pateEn

ed herein is exenplified,
fieBE i florp Gt e“?Bgm%kf% ZSMHTI. ZSM 12, ZSM 22,
[0S\ 23 ZSKBNR %moﬂe&‘;Mxﬁ&lar&ndszﬁMMi& U, BOBAtZNoZ&NBﬁZB B the
descri bed greater det Pat. Nos.
erglre/g@tgg%oi;\ﬁ}a% ks meécgp«g&@ hﬂ?é“ E%fq%? I8 fescri pti ons

oﬁs‘ap; ?ggﬁé WY E%bfe LhoRe, RRLRILS tho@@rzéélﬁéﬂ ﬁﬁdw& aCon¥trhi@y

t1on ttern of therein disclosed are
Inderc sptheate airehreerllelmwnrtbee ot end bave] mspzzsuﬁfr_c_wmly darge

bed det a
o375t TRBFRhnEEorhehls many fousipifipd shpgstock
THE [¥e-porbfAcakich Qi paidArynstakd 38iHvE 2Mdrb sideSin excess of 6
i ncorporated herein by reference. [0044] ZSM 12 is
gstiopishand qrp represented; by geplites lgyingathg strygige of, e.g., Zeolite

B&gscieoﬁl ¢ éegg(?ﬁg aft '@Hx.lagtrébltehqf @? gb%flﬁrﬁ'ﬁ:ﬁie Ny,

a’tternds erein, 1s Incorporate erern
Mo@d@[ten(ZSM—BD(ZASM A7 IR 4] L. SBE4 8 iahé dZIM-20. S. ARaystallhine
4, 556, he entJ r contents of ich is . ..
siftéale phlia el o arteéfnéraéf»ﬂzaseﬁrvwowg? PESRRtARVELion 1s
fHpsks | PR Z’SN/I Eb §eolﬁ’é‘}esellﬂgles 4a1§:¥s§te%%eﬂém QspRAts! Jf%truc‘mre

content thereof, particularly the specification of the
but-laay noidbly hxghcmhcpéalumm raffio thae faljsdicosedoes ddalunainized
Yi ncorporated herein by reference. [0047] ZSM35 is

described in U S. Pat. No. 4,016, 245. The description

w@éqt hatzegge! ZKR1-14nd @@&ﬁbﬁuh@mx the Xol 8/923,636. That
diffraction pattern thereof, is incorporated her ei n by
d%éﬂﬁﬂ@ﬂé@lc[omgj‘?dkgmnwfﬁ@r@ﬂﬁﬁe particul arly described

b Y Szebte 2020 808esBRBka U, Pat. No. 3,972,983, That
description is incorporated herein by reference.

[0053] Zeolite Beta is described in U.S. Pat. Nos. 3,308,069 and Re. No.
28,341. These respective descriptions are incorporated herein by reference.

[0054] Zeolite Y and Ultrastable Y are described in U.S. Patent No.
4,962,269. These descriptions are incorporated herein by reference.

[0055] Low sodium Ultrastable Y molecular sieve (USY) is described in U.S.
Pat. Nos. 3,293,192 and 3,449,070. These respective descriptions are
incorporated herein by reference.

[0056] Dealuminized Y zeolite may be prepared by the method found in U.S.
Pat. No. 3,442,795. That description is incorporated herein by reference.

[0057) Zeolite UHP-Y is described in U.S. Pat. No. 4,401,556. That

description is incorporated herein by reference.



description of that zeolite, and particularly the

specified X-ray diffraction pattern thereof, is
woneavoeevat ed herein by reference. [0049] ZSM #8TiUs2006/038069

nmore particularly described;jn US. Pat. No.

4,234,231, the entire contents of which is

i ncor porated herein by reference [ 0050] The
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PsoiRé Vention is fauj asite.
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§¢Qﬂ¥bph38ﬁ%}éfaépﬁéc? e ﬂbhggp? ¥ ag degser
mn [ I
ol i e s Cocans 0
i mnmmtlan ptbohes tei imphyverthé dve tRepergtaB PEoPeriacs) gfithe lube base

ZSM: 20
& piPeriope PhoorbaratSpoRar gyt Bftadtiand oabiyse
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3, 308, 069 d R 341. . Th
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re erence al um ni ze zeolite may be
pwegidnge drithywatbe amethwith fddlutedagugous, &id or base, and separating the

aqueous layer from the organic lube composition. The lube composition can then

be hydrogenated to remove unsaturation in the polymer. The finished lube will
generally exhibit excellent low temperature properties.

[0061] In addition to solid zeolitic material for use as catalyst, other types of
solid acidic catalysts can also be used. Examples include, but are not limited to,
acidic resins, such as acidic ion-exchange resins (AMBERLITE IR 120 PLUS™,
AMBERLITE IRC-50™, AMBERLITE IRP-69™, AMBERLYST 15™,
AMBERLYST 36™, DOWEX 50W™ series, DOWEX HCR-W2™, DOWEX
650C™, DOWEX MARATHON C™, DOWEX DR-2030™, NAFION™ series,
and the like. When solid jon-exchange resins are employed as catalysts, the
processing steps can be similar as in zeolite catalysts. They can be used in fixed

bed, slurry reactor, or CSTR-type reactor.



Pat. No. 3,442,795. That description is incorporated
wo 20081064392 by reference. [0057] Zeolite UHP-Y i Bcoestnsbsdeo

in US. Pat. No. 4,401,556. That descriptionis

i ncorporated herein by reference.[0058] Accordingly,

in a preferred enbodi nent, 1¢ he catal yst may conpri se
or further conprise a honogeneous acid catal yst; an
acidic resin; an acidic solid oxide; an acidic
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i hﬂ‘e%rpo'fei’c@@ BeRHTBYSBRAMSe. aqxudM-sms Beschbeh V.6 hrithe No.
feed | ube base stocks and heated to a tenperature

500050481 ebecht deserapiamn tSh@CW@@lfﬁéfldl begeindy ree”@r@meonM@VI -68 is
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reaction’i's conp onvgencas cat al
hegsi ByFef@end2y vvashl ng W th wat er and/or W th d| lute
[qogueous acid or base, and se{)aratl ng the aqueous_ | ayer

Hm t AV ipanisca Hanstedc Bissial hpwRg aTempapsion involving the
Iﬁ&gg}gﬁ%h&gb can then be hydrogenated to renove
n

unsat ur at in the polyner. The finished | ube wll
gener)am;(n)éé%, bit excellent |ow tenperature

roperties ddition to solid olitic
P P RTHereTs 3 108 rrialerd Rt Siah R AT fEe Doror Ppendior

%Hiu@ﬁ oy 3t Riryellcht CRMedt §RhRE siS ST andrHATBPh S uN GhdE S less
ut are not limted to, acidic resins, such as acidic

thasnahext harme. fremi sboul AlEERs e dbRut 2% ualis(fremp about 10 to
less than about 20, more usually from about 13 to about 18. In the as-synthesized

form, the material has a formula, on an anhydrous basis and in terms of moles of
oxides per n moles of YO, as follows:

(0-2)M;0: (1-2)R:X,05:(n)YO,,

wherein M is an alkali or alkaline earth metal, and R is an organic moiety.
The M and R components are associated with the material as a result of their
presence during synthesis, and are easily removed by post-synthesis as described
in U.S. Pat. No. 5,600,048.
[0065] The MCM-56 material may be thermally treated and in the calcined
form exhibits high surface area (greater than 300 m*/gm) and unusually large

sorption capacity for certain large molecules when compared to materials such as



AMBERLI TE | RC-50(tm, AMBERLI TE ERP-69(tn), AVBERLYST

15(tm, AMBERLYST 36(tm, DONEX 50Wtn) series, DONEX
WOIChWR{e) , DONEX 650C(tn), DONEX MARATHON C( POY/US2006/038069

DOAEX DR-2030(tn), NAFION(tm) series, and the like.

When solid ion-exchange re¥l ns are en‘pl oyed as

catal ysts, the proceSS| ng steps can be sim| ar as in

zeolite catal ysts. ey can be used in fixed bed
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the process of the present invention is MCM 36. MCM 36
WlsclalsmnBWdi@éB | ayered material having zeolitic layers.

615% thaleﬁi(%ﬂt lagézirednthgJ 0 gmgflﬁlkaﬁ\@lsaﬂcéu%%g lelg agfdlium,

ese respecti ve descriptions are
daﬂ@ﬁbf @@rtae esk- dyﬁftﬁme(b)ma:taﬁaér encée {ep68] indaticoidened [With

MCM 22, MCM 49, MCM 56 f.ul

(s pidion AT T Beatip G B Fado R P SETURES CAf Pl
e |

Bliphly Rl B A o e e

]@ramhscd,e 8@, ghinonisny, seps canidvisispuigs dhereefor Fertbere dcizierient
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Gufups Sidc dILAVENAG EB) BB BT IVEe and V10, «f ¢ ?>§ ?A}CLNF& ¢ or'the
g 049 018, and such description is incorporated herein
If? erence. [0064] MCM 56 is a | ayered materi al

{0897, N0 TThe QRIS séllmmlde\cql'swlmgatt be shapled rintoed atideovaiaty of
X2Q3: (n) YO 2, wherein ment suc
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can be extruded before drying or partially dried and then extruded.

[0068] The acidic solid oxide crystalline material may be composited with
another material which is resistant to the temperatures and other conditions
employed in the process of this invention. Such materials include active and
inactive materials and synthetic or naturally occurring zeolites as well as other
inorganic materials such as clays and/or oxides such as alumina, silica, silica-
alumina, zirconia, titania, magnesia, or mixtures of these and other oxides. Such
inorganic oxides may be either naturally occurring or in the form of gelatinous
precipitates or gels including mixtures of silica and metal oxides.

[0069] Clays may also be included with the oxide type binders to modify the
mechanical properties of the catalyst or to assist in its manufacture. Use of a
material in conjunction with the acidic solid crysfal, i.e., combined therewith or
present during its synthesis, which itself is catalytically active may change the

conversion and/or selectivity of the catalyst. Inactive materials may serve as
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intermediate pore size silicoaluminophosphate molecular sieve comprises a
molecular framework of corner-sharing (SiO,) tetrahedra, (AlO;) tetrahedra, and
([PO,) tetrahedra [i.e., (SixALP)O; tetrahedral units].

[0073] SAPO-31 is an intermediate pore size silicoaluminophosphate acidic
molecular sieve having a three-dimensional microporous crystal framework c;f
(POy), (AlOy), and (Si0;). SAPO-31 is described in U.S. Patent No. 5,082,986,
and such description is incorporated herein by reference.

[0074] SAPO-41 is an intermediate pore size silicoaluminophosphate acidic
molecular sieve having a three-dimensional microporous crystal framework
structure of (PO,), (AlOy), and (SiO,) tetrahedral units. SAPO-41 is described in
U.S. Patent No. 5,082,986, aund such description is incorporated herein by

reference.
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compounds may optionally be added to the present catalyst to alter catalytic
properties. The addition of such alkali or alkaline earth compounds to the present
catalyst may enhance the catalytic properties of components thereof, e.g., Pt or W,
in terms of their ability to finction as a hydrogenation/dehydrogenation
component or an acid component.

[0078] The Group IVB metal (i.e., Ti, Zr or Hf) and the Group VIB metal
(i.e., Cr, Mo or W) species of the present catalyst are not limited to any particular
valence state for these species. These species may be present in this catalyst in
any possible positive oxidation value for these species. Subjecting the catalyst,
e.g., when the catalyst comprises tungsten, to reducing conditions, e.g., sufficient

to reduce the valence state of the tungsten, may enhance the overall catalytic
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polymeric zirconia species with surface hydroxyl groups. This species resulting

from precalcination is referred to herein as a form of a hydrated zirconia.

[0080] Treatment of hydrated zirconia with a base solution prior to contact
with a source of tungstate may be employed. Further, refluxing hydrated zirconia
in an NH4OH solution having a pH of greater than 7, e.g., about 9, may be
employed.

[0081] Suitable sources for the oxyanion of the Group VIB metal, such as
molybdenum or tungsten, include, but are not limited to, ammonium
metatungstate or metamolybdate, tungsten or molybdenum chloride, tungsten or
molybdenum carbonyl, tungstic or molybdic acid, and sodium tungstate or

molybdate.
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[0085] Qualitatively speaking, any conventional method of elemental analysis

of the modified Group IVB metal oxide catalyst will reveal the presence of Group
IVB metal, Group VIB metal, and oxygen. The amount of oxygen measured in
such an analysis will depend on a number of factors, such as the valence state of
the Group IVB and Group VIB metals, the form of the
hydrogenation/dehydrogenation component, moisture content, etc. Accordingly,
in characterizing the composition of the catalyst according to the present
invention, it is best not to be restricted by any particular quantities of oxygen. In
functional terms, the amount of Group VIB oxyanion in the present catalyst may

be expressed as that amount which increases the acidity of the Group IVB oxide.
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- [0087] During the isomerization reaction according to the present invention,
an independent source or feed of hydrogen, such as hydrogen gas, is not provided
to the isomerization reaction environment. Accordingly, the formation of a
saturated, isomerized polyolefin during the isomerization reaction is substantially
prevented, if not altogether, thereby providing an isomerized polyolefin which 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 during 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
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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.

[0090] 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 extruded before drying or partially dried and
then extruded.
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material resistant to the temperatures 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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[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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Hydrogenation

[0099] Upon corﬁpletion of the isomerization reaction described 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 VIII metals, metal
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[00102]  The lube oil produced in accordance with the present invention may be

pm—

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
a 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 III base stocks or isomerized 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)



conpositing with the present acidic solid nmateri al

al so include inorganic oxides, notably alum na. [0095]
wono@addidveon to the foregoing materials, the aeCcdius2006/038069

solid material can be conmposjted with a porous matrix

mat eri al such as silica-alumna, silica-nagnesia,

silica zirconia, silica-thoria, silica- beryllia
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bed of
pore sizes to form an unsaturated-isomerized poly-alpha-olefin, and then

hydrogenation to saturate the polyolefins. The finished lube has significantly
improved low temperature properties, pour points, VI, and volatility.

[00105]  In the following 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) H, pressure for between about
8 hours to about 24 hours. The amount of Ni-on-Kieselguhr catalyst employed is



catalyst or with a noving bed reactor. As indicated in
npl es below, a trickle-bed configurat (YQ
WO%W?%?/%d In the trickle-bed configuration, litcﬁ:em?@eﬁ/ fio
is allowed to trickle through a stationary fixed bed
of catalyst during the isoggerization reaction of the
present invention. Additionally, the isonerization
reaction can be carried out in a batch slurry reactor
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olefin feed with

[00108] I-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.



nmetal containing catalyst for isonerization. \Wen the
WO 2005908802 zation i s conpl eted, hydrogen can bepattigthot/038069

the systemto initiated hydrogenation reaction using

the same netal -containing isonerization catalyst. This

operation woul d have the advantage of using one

catal yst for both steps. [00101] The physical form of

the catal yst enployed in either the isonerization or
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I mproving additives, de-enulsifiers, defoamants,
The platawrb e replis petadrratedr luhgdas a pour point of about -49°C,

which is a significant improvement over the untreated lube in Comparative

Example 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.



inhibitors. These fully fornulated lubricants can b e

used in autonotive crank case oil (engine oil),
wondugkeisal oil, grease, or gas turbi ne engi neparius2006/038069

These are exanpl es of additg es used in finished

| ubricant formul ations. Additional information on the

use of PAOs in the fornmulations of full synthetic,

m nthetfic or part synthetic lubricant or
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N -on- Kilesel-guljr Cajoal YSU, s uppi [ed fg Aot i 57

Cheni cal| @svmgarly, M | waukee, W s¢onsin, infan
aut®ocl avVe dhd Was hgdrogenat.ed at abmss 22% Ciasnddr 30
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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 nitrogen atmosphere. A viscous fluid was isolated by filtration 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-ZSM48



catal yst conprises about 1 wt.% of the total m xture.
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[ 00106] Viscosity was neasured in the foll ow ng
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D445 using a Cannon- Manni ng sem -m cro vi sconeter.
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Conparative Exanple 1. Exanple 2

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




[00110] About one hundred grans of Feed Stock 1 fluid

was m xed with about one gram of a hydrogen form
woeal7idbe9bet a cat al yst and heated to about 265€CTmIS2006/038069

about 24 hours. The liquid was filtered and

hydr ogenat ed under standard>conditions to give a

finished | ube, whose properties are sunmari zed in

Table 1. The hydrogen form zeolite beta-treated | ube
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red grans o d Stock 1 fluid was ni xed wth
MEDAT6 oatelystraencahixad pBMr i@ acliesklapd theaizd tosboutaa{l§°C for

265..0 |
{55t B e g P SR 20 e DR R b o
£leed td fmsoveahd bMﬁly@t leﬁH ﬁdjlﬁd protdues wah aialled Qpﬁifﬂdveﬁhght
are summarized in Tab The H ZSM 12

eompemgat baikiegbelaw 7098 ma@%ths dehe Bantiop npdusch §(ss isolged in

S [ f 0 u

PRb " 3nS. 8k P Rhed BRECHAERRnaYE of PRASEEEH Ste
ﬁhﬁnﬂu&ﬂenmuﬂdaadC@nqﬂnﬁaaﬁkaapEHSFeed Stock 1 fluid
were respectively mxed with one gram of zeolite
cat al ysts of mediumto |l arge pores and heated to about
ﬁ%ﬁgb about 24 hours. The respective liquids were

ered and hydrogenated under standard conditions to
gong fi ditobed0d ghress, of/\ﬁcmieStpcloﬁewas mixedrwitls ahoutr i geseh of

lglel}-[gpolu%d]Pt—imA?é cata ygtegﬁd he ?ed PRt 08‘[0&%& fc))r a%onft 54 {1]

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 lube 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

yield 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.



| ubes were significantly inproved over the untreated

wo Jobhsabe3 Conparative Exanple 1. Furthernore, pcf@2006/038069
cases, the lube yields were high ranging from80 to
95% Table 1 - Product Property Summary For Exanpl es
1-8 Conparative Exanple 9 agd Exanple 10 [00114] This
exanpl e denonstrated that a poly-al pha-olef n
prepared from m xed al pha-ol efnms can be treated with a
g@g{%gpgcat alyst to inprove its properties. About 200
g of a m xture containing about equal weights of
(001223t r abbemeriatiob-ofifisrd Hteck Aevasxattietl e imthssendarvaanner as

mxed w abput_t ra of a.cal.cined 6 -
Beabiampdt 16, 3¢ cexcdtB YR PoieeButd oF 2066 Mo cgpattions
@ese )24 hours under inert nitrogen atnosphere. A
viscous fluid was isolated by filtration of the
catalyst and distillation at about 130C at about 1
L)L reQf um for about 2 hours to renobve
daanr}rl Ae{%:t?rgd&%lmg\rf?%g olefins. A portion of the viscous
[bd1e3)d \r/]\/Sﬁniﬂ’atdfoO@EéthtS:tﬁblddelﬁiquitamft dzmggﬂdnts' I i gﬁsa lfnﬁxture
gi ve the Conparative Exanple_ 9, a finishe ube o
ApbiRngakoRt St s 1 erecea anabeut S0g elnstadegroe rasinsed
%&?ﬂﬁﬁ§n&%ﬁaﬁ% 08hicePRel isedtkds. FOQ bélgs?%sfﬂgﬂfo%eﬁ‘ﬁ& as
urther treated wth a Pt-ZSMi8cat al yst at about” 250C
dbove whpoduc24dmparaivetbxamplsifl (Tablg 2)ube, after
hydr ogenati on, had a viscosity of about 5.30 cSt at
100C and about -38 0OC pour point. Conparative Exanples
Hdan@l2¢=xanpl e 12 [00115] This exanpl e denpnstrat ed
t hat, when an un-hydrogenat ed pol y-al phaol efin was
P24t edlsomenzation ofdieediinekss wias eargeshae i thersnilar manner as

hyEro- | rizat I I ' p
e 30 T8 s Bfe? S JE RGO SRR cOREfons
(Iybldxs) ng 1- hexadecene over a MCM 56 catal yst of a

30/ 80 nmesh size at about 1 g/g-catalyst/hr at about
200 OC. The effluent was collected over a ten-day
@cﬁﬁéé}gﬁvdbﬁ hsgoss fluid was isolated by distillation
to renove any unreacted starting olefins. In

[Goefar aSimigarEioadebd Stdck Bardxcerdft shvat VA0Hc grasast bfii ad miagire

s B g g oL 1-Bisedeoehd i itecnte Ot Hestdiiamres
Us8d Exa Rk iengl ZnateriANQS HREdURST Fecddl St ¥i scied Hlodk d6 Waas

assed
lgydrogenated as above to produce Comparative Example 21 (Table 2.)

Example 22

[00126] Isomerization 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.)



through a Pt-Z8MW48 catal yst together with H2 at about
WO 283e§s M at about 250 OC at about 800 psi, pERRIS2006/038069
resulting |lube product had a viscosity of about 4.96
cSt at 1000C and about -47C pour point. This Exanple
12 denonstrated that when 3i7soneri zation was carried
out in the presence of hydrogen gas, the product pour
poi nt showed very little inprovement, from-45C to
-47C. Conparative Exanple 43b{ed0116] A viscous fluid
was prepared by polyperizing 1-dodecene using a
%(Q{[Hpatlﬁd EFBL"E%Ylﬁﬁdys IBPCYRed by 4UCYEE4 | at ingn
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caratyst/hour.  The treatred poty-al pha-of erin was
obtained in >95%yield and was then hydrogenated under
FegdStoelt 7condi tions. The fini shed | ube Exanpl e14 had a

100C vi 05|t of ab 1 cSt 14 and

odfl AR e ety MCMEhéeGhnt obSPHD isth sife v Eified

Mﬂsab%hﬂ 0P frhlcé‘ﬂ"fdeirt qdm& Cb‘l‘xﬁﬂ 09\3@/80trﬁ€s,hc§£€3§ﬁ@bhéléd into the
Exanple 1 ha-ol efin (about -39 0C pour point)

3
ceitethoilie 'z andh, ttécedfoeé,t habntar ragvicy texmnksd Bp detate statadyse ded

vils Ao RERT SRS e R S EBNE 736 tn st 209°C
aid 1&1@%8&116%@%35%@ Qhrghgtihe@baclorhie ¥iesie Qe Modd) ATl herd

grans of a cal ci ned MCMb6, cat al )i{st wer e m xed. together

waﬁ callgcfedsqvern AP @d0cdpytrsriago (Hhe 2ignid preducs Bus displichgudes
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product was distilled to renpve Ilght component

oi ling bel ovxﬂ 790 F., and the lube fraction product
AP SEEPP°

[00128]  Feed Stock 7 was hydrogenated as described above. The properties of

I

the residual lube product after hydrogenation are summarized in Table 3.

Example 24

[00129]  About two grams of 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, fixed-bed, tubular reactor to make up a total catalyst bed
volume of about 16 ml. The reactor was heated to about 250°C reaction
temperature and then Feed Stock 7 was fed through the reactor at about 2 cc/hr.
The liquid product was collected and analyzed by gas chromatograph, distilled to
remove any light ends as in Examples 1 and 9, and hydrogenated under standard
hydrogenation conditions. The product properties were summarized in Table 3.

These data showed that isomerization of the un-hydrogenated poly-alpha-olefin



87% yield. The |ube properties after hydrogenation of

Wozﬁm4§§ock 3 were summarized in Table 2 as GeFRABGsI0YR69
Exanpl e 15. Exanple 16 [00119] About 100 grans of Feed

Stock 3 was m xed with about 1 gram of finely-ground
Pt - ZSMA8 catal yst and heaté¥ to about 250 OC for about
24 hours under inert nitrogen atnosphere. The | ube
product was isolated by filtering of the catal yst and
rfedxldectwtsobdmy poitd rfege pbbdutodS U Eomphratida Edaraple di3) itorabout -

ertj f this .isonerized | ube were sumuari zed
Fapls. 24? odhe dybepigld drogn the 1SBHARtPM SlEP 8 reater than

90‘%’ rﬁﬁﬂ hﬂr@&hc@fnaﬁﬂﬁne‘:&f‘lﬂ‘éﬁ%@&@ ‘W%g&' 1RPLNedspba- ol efin

reduce e pour point of the fluid to about”-53 0C

(Exanpl e 14) versus about -31 OC pour point for the

¢m |somefﬁzele (Exanmpl e 13). The yield for the
7501 greater than 95% Conparative
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about 200 grams of 1-octadecene was used as starting

thenugh itizg reaetar m@nwualmwﬂl Bedimid fedity produes Fesedtoelp 8.
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containing a bout
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SRR p&irip \6ﬁ1t%¥§15611te45]?@%( Table 2.) Exanple 20 [00124]

| sonerization of Feed Stock 5 was carried out in the
simlar manner as in Exanple 16. The product was
ﬁ)ya%pqg%lat ed in under standard conditions

[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 % inch tubular, fixed-bed reactor. Both reactors A
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 cc/hr for
isomerization. The effluent form the first reactor was piped through the second
reactor where hydrogen was added at about 500 cc/hr. The properties of the first
sample collected after about 24 hours on stream was summarized in Table 3.
These data showed that by carrying 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.



(Table 2.) Conparative Exanple 2 1 [00125] Simlar to

Feed Stock 3, except about 200 grans of a m xture
woani7aecsng equal wei ghts of 1-tetradecene, PCT/US2006/038069
1- hexadecene, and 1-octadecene was used as starting
material to produce Feed Stggck 6. Feed Stock 6 was
hydr ogenat ed as above to produce Conparative Exanple 2
1 (Table 2.) Exanple 22 [00126] |sonerization of Feed
Stock 6 was carried out in thgesimlar manner as in
Exanple 16. The product was hydrogenated in_under
sg%gg%lg condileiYord (| TalI0 Yisg Tgbl48°QVikmed Stgck |7 Pour

Abput 6 grgms ofSIMCMVBE cat eltyst |of 30/ §0 Point

nmesh size was myxed With about 12 M of |

HpaEive 3/ 80 @e@h&;e—aﬁta%—padéed_lﬂo_w
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was passed through the reactor at about 2 cc/ hour. The

okd2y eNtIBS L hEE bRd t&V@ge&ﬁe Wais, YOreta¥e REHhARAo oldifhs

i quid product was distil under vacuum as i n
Endpplyelsfis dadng certain enmbers| dfghtboaraforue ipthketructure thereof.

Q F St ock

B P B RS eftishg ot o Fatp Ao pieiite The intpeer
ﬁlﬁﬁédﬂé&aﬂheMﬂlhﬂ)ep ro@d:blﬂafonaeft&lﬁﬁ pﬁ’éé@ﬁtolngﬁleasttﬂu@ﬂﬁrfﬂbﬁ the olefin or
summari zed in Table 3. Exanple 24 [00129] About two

@pbfﬁkef@f Yo -xgnnk, ééﬁma;z&m delispeas thakic silpha-alelin has ten
‘ i /.80 .
Tt A UL Syl b oy B’ 0

fnileaﬂgl “‘@ed] higheb UiuﬁibefseaﬁtcaﬂbohOatﬂmk’e Uforaetaaipdd, <&@l ykfin

vol unme, of . about. 16 m . The reactor was heated to
é‘?fg‘ﬂ%es%@@%ga‘bﬂcoﬂlegigﬂper ature and then Feed Stock 7

Wdg33h €d AR RO efRACHRbeat d8RAHED B &&4ilor 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 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.

2a.  The process according to la, wherein the unsaturated olefin

comprises unsaturated, linear alpha-olefins; unsaturated, normal



The liquid product was coll ected and anal yzed by gas
wo 20hf0e4882 ogr aph, distilled to renove any | i ghtcewudsoss38069
in Exanples 1 and 9, and hydrogenated under standard
hydr ogenati on conditions. The product properties were .
summari zed in Table 3. Thése data showed that
i sonerization of the un-hydrogenated
pol y- al pha-ol efi nreduced its pour point from about
- 450C ( ComypannéleNes; mnsattabed? Brarched Bplit-olefBSCufdatmatpd.e
24). The lube yield fromthe isonerjzation step was
gr eat er bmhg%%ewqu%@rﬁr@mlﬂat%iﬂ?ﬁ‘%‘?fned its
excellent VI and | ow viscosity. Conparative Exanple 25
[00130] Simlar to Conparative Exanple 23, except that
hydriggen Thesproeskst ucordify the2ar erlotrein the nfitienn méphasdlgfins
with the liquid feed to produce Fﬁed t ock 8. Thlij.s "
type of GEEWHST drs PE SPaen Hpeqrgalpby-plgfing or a combination
hydro-isqetrigzation process. The product (Feed Stock
8) contains significant anmbunt of unsaturation and was
further hydro genated at standard conditions to

produce nparative aml e 25, this,_c [
exarfft e chsﬁéfco%ﬁggﬂﬁ%ﬁgfi %ﬁ);a Egﬁﬁsg’%&%@%ﬁeﬁgﬁm
(or isonmeizpalibn Rbnplisd iOF By OBt dhediodiphi-elbfineodi te
in the presence of hydrogen) process did not change

t he pour qopibmatishgherédfcant |y (about -47C versus the
starting pour point of about -45 0C). Exanple 26
[00131] In this exanple, about two grans of a Pt-ZSMWM48
cat afyst THe ROLRO ab®Bding ita enyrase of Xeth 44, wheado the Hmal
of inert quartz_ chip of 30/80 nesh size. and packed
into t he iatemaboledins somprise{cr of gisgicnporngal prmR el e g
reactor to nmake up a total catal yst bed vol une of

about 16 ml. A second fixed-bed reactor was prepared
by pécki Mfhefoodss taaeordingrte any one bf ety 5 rhkeikid tiaurgpl

mesh size) 65% Ni-on- Ki esel.guhr, cat al yst X ith
hout "1 Termoolsimn Coppars GodnCa Sitlal lesidiendt L
into the center of a 1A inch tubul ar, fi xed-bed

reactor. Both reactors were heated to about 250 0OC,
and a.essThepwesss pedondiag irenymanedato 6o0vhsssin fhsbrapshad
reactors. Feed Stock 7. f b1E
reactor atPABSlS m%c_:qom%rés%ﬁfg Ofr%?ealiég%?r%?ﬁ%&aét@(})%.l %ﬂsé
effluent formthe first reactor was piped through the
Seco gg 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 Cg or greater branched internal-olefins.

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

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

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

thereof either individually or in any combination thereof; Cio+



react or where hydrogen was added at about 500 cc/ hr.

wo 206¥siseeperties of the first sanple coll ect egdcgfils86o6/038069
about 24 hours on streamwas sumarized in Table 3
These data showed that by carrying out the reaction in
two stages, isonerization #bllowed by hydrogenati on,
the | ube pour point was reduced from about -45C to
| ess than about -65C. Lube yield and visconetric
renmai ned ediels| eftherbplob@iBers00d-&2hers abhd highep \icb@¥is of
and the appended clains, reference is nade to ol efins
and pol yolnernalks alphgoleding esithss Andividnells obfin caph epmbipatian

in the str th f. hS.1L&.d noi .
desi gnati gﬁ(%@ qzv\l/f”t ﬁﬁga% 1|n1he eéeorléflg)nnS éﬁ%@@&ﬁ%fﬁbn*&%? cither
I nt eger i rindieaiheldy dhim amyrdoaibimition alidrest, &%.Obranghieé aiphk- or
in the structure, of the ol efin_or po]Jyolefin For .
exanpl e, dvieH -91&%&5 gn Ppm%repﬁ S{ff\{ftrﬁédlgldb‘ﬁ%y oY By
has ten ¢ : SOhhRbiefids Bl .
HoRhaAbR MeredthELL, gxﬁga@ggs%gh@slegg% gkaf'illc}é%de?oly

enpl oyed wth the integer] ans

nunber s ofalpardeimsatioes” intéroal-miyoipfines, aad Gigrchetl afifemnal-
i ncludes Cl 2 ..ClAa ., .etc. olefins., [00133 .
At hough RLOITVE fibghiziislis o st by FrbmpRohbesof or o
for the purr@se Of ank! behbidhti, ofl thd SmbRERLAt @RMink Natd
such detail is solely for that purpose, and variations

can be mad®@hidkefisi n by those skilled in the art

wi t hout departing fromthe spirit and scope of the

i nvention which is defined by the foll ow ng clains.

[ 0013¢¥h. Actier glbogh accdrii@gpoes®gndnel ¢fventdlen, wh&ein the feed
includes for_certain jurisdictions: |a. Aiprocess for
prepar i ng SPK AP CORPIES ferte Sednpvpist ofgtis.
conprising: polynerizing a feed stock conprising an
unsaturated olefin to forman unsaturated pol yol efi n;

i sonek3azi rihet frecass satardiag dd applopelcffliantoi Iat Whepethermcel

et onrerirs P POl TR SOt zed

pol yol efi n; and hydrogenating the

unsat ur at ed-i soneri zed polyolefin to formthe _
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 la to 15a, wherein the acid
catalyst is selected from the group consisting of ZSM-3, ZSM-4,
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,
Zeolite UHP-Y, ultrastable Y, dealuminized Y, clinoptilolite,

mordenite, faujasite, offretite, and any combination thereof.



saturated isonerized polyolefin. 2a. The process

according to la, wherein the unsaturated olefin
woaogrics®s unsaturated, |inear al pha-olefins; PCT/US2006/038069

unsaturated, normalinternal -ol efins; unsaturated,

branched al pha-ol efins; un®aturated, branched

internal -ol efins; or a conbination thereof. a. The

process according to 2a, wherein the |inear

al pha7al efThe pravesspadcsrling tr amgr ead of 14 td1e6d, wherein the acid

al pha-ol efins or a _conbination thereof. a. The process
accor di ng#asin}p &homgzenepus o“’!?ia,ca\%}ei’é? &placted drqm Faigdel-
al pha- ol ey ' Y I - I
or a conb?%gﬁf%h %?§8§¥Q%%84%§&3¥%g§§§(géggﬁgﬁﬁgﬁygﬁ
any one ofhegaft o 4a, wherein the normal

internal -ol efins conprise G 0O or greater nornal
internal -olefins. a. The process according to any one

of 2384.0 FHe pYteiLAddofditfy RPEBbnd Bt €f BN 701 vdr&S the acid
conprise Cl2 to C24 normal internal-olefins. a. The
process ae#alystiing hanegepewweacyt catalystosebgtedwitem B, Bigls,

o phar o oPPhe MIELTWBS, SRRRTCE TSRy Hr sinBaNge
2a to 7a, BUBOK] MFRe], bRNeITR6 adl ra-dhdidafion ST Se

Cl2 to C24 branched al pha-olefins. a. The process
according to any one of 2a to 8a, wherein the branched

inte | - ' c i :
nt o v - aPEF REs REBARE I En b LR B | BLARERE tho aed
of 2a to 6aalysthisracboron fhwlithe, aancdiedinunt halivkl oo khefonibénation
conprise Cl taq C24 branched internal-olefins. la. The
process abt¥8ding to any one of la to 10a, wherein the
unsaturated ol efin conprises C + al pha-ol efins and

pol yners thereof either individually or in any
combPfat i The phasessofccodigs+tdi anyr ene of Larkr $9a, cvhed¢indhes acid
co-triners

and _hi.gher .ol igoners of norm
a1 pha. of e S dr EHEMeY i Rssithe Bhyca22, Mo
conbi nat i @6, MOB1-29fNMCELEE, MOMES, dndtLdondinog fthérsorand
pol ynmers thereof either
2la. The process according to any one of la to 20a, wherein the acid
catalyst comprises zeolites; homogeneous acid catalysts; acidic
resins; acidic solid oxides; acidic silicoaluminophosphates; Group
IVB metal oxides; oxide, hydroxide, or free metal forms of Group

VII metals, Group IVA metals, Group VB metals, and Group

VIIB metals; or any combination thereof.

22a. The process according to any one of la 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.




i ndividually or in any conbination thereof; C +

branched al pha- or internal-olefns and pol yners
woOher@eizoei t her individually or in any conbi naPCoOMWS2006/038069

t hereof; C25+ linear poly-al pha-ol efns, branched

pol yal pha- ol efms, |inear #hternal-polyol efns, and

branched i nternal pol yolefins either individually or in

any conbi nation thereof; or a mxture of any

conbi2at i diheoprocéss amewling & eiyobmef ofislaatd 23a, wherein the

pol yol efins. a..The progcess cqrding to any one of |
a tol la, SaEed foms Z?Cgaalyekgﬁe%am AT PRIBhpt fege dhagpor
to C6 unsaylislab eebuplgbdcns. a. The process according to
any one of 1 a to 12 a, wherein the acid catal yst has

an al pha value of at least 1. a. The process according

to a one«of | a to 13a erein the .acjd_catal yst i.s
a zedfte thPr%esg %ﬂéﬁ%ﬁta%% nglaa%’oa aﬂl‘é’l‘ e the
| ess. a. TFhRradd GesriakC f6dbRen s NYodNSoiftf of Rsd Ghan or
l4a, wherein the acid catalyst is a zeolite having a

Const r ai nteqv#desbeyt —a¢6lt 2 to about 12. a. The
process according to any one of | a to 15a, wherein
the acid catalyst is selected fromthe group

consi2éti nghef praSids 3accdiBivigd o 40t dne BNl {o, 28E5MvAdein the
ZSM 14, ZSM 18, ZSM 20, égm 2&%, ZSM 23, ZSM 35.
ZSM 38, z&kmpged pemerred palyleiin hagp yiscowty of lesy fhpn wbout

ul trast abbgg ¥st #9abyii ni zed Y, clinoptilolite,
nordenite, faujasite, offretite, and any conbi nation

thereof.a. The process according to any one of lato
16a, ereikn the acid catalyst is a nogeneous. acij d
cat al ?g't ?gF’ e%tf’%?fsf?%?ﬁ%ﬁgi é%gpy Beaf gac'g’t ggirng?rem the

Bronsted agtufhted is6MkSzaaChdlolefi ha ¥ vERBRHEHE 1e8than about
thereof. a. The process according to any one of | ato

17a, wher dP6St#d082¢.d catal yst is a honpgeneous acid
catal yst selected from BF3, BC 3,

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

29a. The process according to any one of la to 28a, 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.

3la. 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.




BBr3, AICI3, ABr3, SbF5, Tid3, Tid4, Snd 4, PF5,
SnF4, H2SO4, HCOOH, HF, HO, HBr, triflic acid, or a
woaodricagdz on t hereof. a. The process accor di ngPCT/USBON6/038069
one of la to 18a, wherein the acid catalyst is a boron
hal i de, an al umi num hal i def4 or a conbination thereof.
a. The process according to any one of la to 19a,
wherein the acid catalyst is selected fromthe group
cogssﬁi E’Jgh@fpﬂ@bé aﬁcordﬁﬁgﬂtol%ﬁly E}iﬁb/m@la N3 136, whdEdih GBe
and a conbi nati on ther a, The process rdin
any one o:pamrateglé,somze yelehn hpga Yelpflity of S§7§ia“ gq“a?
conpri ses;z ; S
Cesins. 2 gl G d‘f ngﬁg?(ipgz?%ﬁﬂ héxﬁhﬁ' £ AR nRFctiaf
sili coal uweighphosphat es; G oup IVB nmet al oxi des;
oxi de, hydroxide, or free netal forns of Goup VIII
metals, Goup IVA netals, Goup VB netals, and G oup
VI 1 Bygipt als; g)r&fesﬁn%rcﬁfgﬁhﬁ'ﬁé ! 5’nsattﬁ@feﬁoﬁson@enzér@epolyoleﬁn
process according to any one of | a to 2la, wherein
the aci d cahpdisjisg: conprises a Group VI B netal

deposited _on a . .a. The c

any one of° Vglefl@%?e{%e%\/\%%clk coﬁmfr saglﬁﬁl P ? &ggdfjds}%%le{rc’%
pol yol ef myhassatuir@edpolpslefih; of | ess than or equal to
about -30C. a. The process according. to any one of

to 23a, wifemerianghehe appsasraigd; sp@ﬂa@fl?f@edbbow%qa@fqgn the
has_a pouf,fflitq Iéolg&%ﬁnt WAR oh egdR) zttht%bQQttaletd'%C
a. The process acc to any one of

wherein t twnlﬁadtumab@dbmmom"&&d abmhtyé?fé‘(l mn raaseaerpmtﬂy

poi nt of sthnoreua toab

process aElé P % Sméﬁg‘“tﬁ‘fé thpr‘? “&etaB “?é%? a\tlﬁﬁielf%rflﬂﬂzed
the satur ﬁB@gleﬁﬁ‘)WﬁEﬂeﬁ?ﬂlepﬁoM@ @zftélf)strlﬁh% AcHisTeDs iddex f
| ess than about 200 cSt at

less than or equal to 12; and

hydrogenating the unsaturated-isomerized poiyoleﬁn to produce a

saturated isomerized polyolefin.

34a. The process according to 33a, wherein the unsaturated olefin
comprises Cg. alpha-olefins and polymers thereof either
individually or in any combination thereof; Cio+ dimers, trimers,
co-dimers, co-trimers, and higher oligomers of normal alpha-
olefins either individually or in any combination thereof; Cio+
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, Cps+ 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.



a. The process according to any one of la to 26a,
wherein the saturated isonerized polyolefin has a
woierassy of | ess than about 10 ¢St at 100C aPCThiS2006/038069
process according to any one of la to 27a, wherein the
saturated isonerized pol yodsefin has a viscosity of
| ess than about 50 cSt at 40C. a. The process
according to any one of la to 28a, wherein the
sat upg) ed g gfﬂ%@észa%gorﬁﬁﬂ woB8E b A harcit e dsddtsyockfoheher
of greater than or egga to about 50. a. The process
accor di ng cowpersep Carie Cofingatusated o2GaS. wherein t he
saturated isonerized polyolefin has a viscosity index
of greater than or equal to about 100. a. The process
acconghng The prdt¥ssiteordinglto any on86#33anb 868 iwhetdir the zeolite
saturated isonerized polyolefin has a vi so% Lty Zggﬁ)ﬁ
of gr eat ecatelyshiscelesigd drom SreBEMR CAFURS %3‘%50 st
accor ding ARy a9y 7808201 758140 243NRNAINR, LKAM43, and 2
saturat ed“isonetized ﬁo%yo efi'n has a volafility of
| ess t han combagtiah tHeeeof C8- C10 pol y- al pha-ol efin

havi ng a conparabl e nol ecul ar weight. a. A process for
preparing a saturated isonerized polyolefin

CONPrI7gi NG, eRRbNERLd:EIdNE 1B ah§@fe 8F F3dtoBBRPKh& i Ghddeolite
unsat urate efin to forman unsaturated pol yol efin;

i soneri zi mgtalyseisitdd{2dr at ed pol yol efin by contacting
the unsaturated polyolefin with an acidic zeolite

catal yst at a tenperature of about 200C to about 475C

i n arggassertd plokysshydo@anntd kep omevof BBarent37at eherein the
produce an unsaturated-isonerized po] yol eg n, x\lqgr ein
the zeol i teatedyst il aasolifedavinsadrsirainhiden aesbogt 2-12-

39a. 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 VIII, IVA, or VB
metal, a hydroxide of a Group VI, IVA, or VB metal, a free of
Group VIIL IVA, or VB metal; or any combination thereof.

40a. A lube oil comprising the saturated-isomerized polyolefin of any

one of 1a to 39a.



| ess than or equal to 12; and hydrogenating the
unsat ur at ed-i soneri zed pol yolefin to produce a
weabarroatme i sonmeri zed pol yol efin. a. The proceBeT/US2006/038069
according to 33a, wherein the unsaturated olefin
conpri ses C + al pha-ol efi nsggand pol yners t her eof
either individually or in any conbi natiaon thereof;
C10+ dimers, triners, co-diners, co-triners, and
hi gher ol igomers of normal~y gl Rhaol efins either
i ndividually or in any conbination thereof; Cl0+
linear internal olefins and polynmers thereof either
individually or in any conbination thereof; C8+
¥epleed al pha- or internal-ol efins and pol ymers
t hereof either individually or in any conbination
thereof; C25+ l|inear poly-al pha-ol efns, branched
dol y- &\ ploaess 61 preparing neaturdterd isometizedgojyileffmempuistng:

branchel LaLernalbol el el She ne ALY UBEL o Fork

conbi %ge{tﬂgtegfpoya@eﬂﬁpsat urated ol efins and
pol yol ef i ns. a. The process according to 33a or 34a,

wher eiispmdnizirgetbe ussaerrtetlnolyedefincisntpe ipsesenacoofias qegd catalyst

unsatuyrate | efins.. a8, PLQE regli t 5
one. ofth 5 hsirBaly Syafhecttfee PORGSARCACES iy BnBitfoted
sel ectigindrizedpdlyelegnoand consi sting of ZSM5, ZSM 11,
ZSM 12, ZSM 22, ZSM 23, ZSM 35, ZSM 38, .ZSM. 48, _and a

conbi hdToganatig the psagirategrsopiereekRolRIERR & g e syrated
one Of'sﬁﬁéiz%zﬁgglgaleﬁ%er ein the zeolite catalyst is
. a. ro

7S\ 23 cess according to any one of 33a to
37a, wherein the catalyst is a zeolite having a
nstrgi nt I ndex of .about 2-12.. a. ,The ocess
%cor gpf‘l‘}e?n)?c‘if’ﬁ@ngf P%éﬁa% ]383’,}16%%? nlllr{sﬁtgrated olefin
cat al yhphidéd MRAIEAND NirnsRS alph4LOIBASNERMEaHE, Ghormal internal-
catal yst; an acidic
olefins; unsaturated, branched alpha-olefins; unsaturated, branched

internal-olefins; or a combination thereof.

3. The process according to Claim 2, wherein the linear alpha-olefins

comprise Cg or greater linear alpha-olefins or a combination thereof.

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

comprise Cio to Cyq4 linear alpha-olefins or a combination thereof.

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

comprise Cyp or greater normal internal-olefins.

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

comprise Cjz to Cy4 normal internal-olefins.



resin; an acidic solid oxide; an acidic
silicoal um nophosphate; a Goup |IVB netal oxide; an

woxid®eed2a Group VIII, IVA or VB netal, a hy#aCcoxiseme/038069
of a Goup VIIl, IVA or VB netal, a free of G oup
VITI, IVA or VB netal; or apy conbination thereof. a.

A lube oil conprising the saturated-isonerized
pol yol efin of any one of | a to 39a.C ains W claim

17. Ap 0 ' A satWrated 1 sonmerized

51 yol o BregsctccBldhitie tfh 27 WAL thd BRR Hbhe-olefins

conpr i sinmyisarCsuwn geeater htanched afliarolefing or m an

unsat urated pol yol efin; isonerizing the unsaturated

pol yolefin in the presence of an acid catalyst in a

sgibst anfd h Vi 3 )

st e e DR PRy WheREE e hinl e Pl otefins

t he unenmprisaCerto Go hemcheethpololefief i n to form the

saturated isonerized polyolefin. 2. The process

according to Caim1l, wherein the unsaturated olefin

Canpr i BiesSpiedestadbiRg tol C10RAN, MhBR HeSfhithed internal-olefins

unsaturated, normal internalof efins; unsaturated,

br anc HEEREISp ka ob Bieples brapehedtintermabdlefibs.anched

internal -olefins; or a conbination thereof. 3. The

process according to Claim2, wherein the |inear

a}(bﬂa-ﬂreelgﬂonﬁsm@cmdhﬁgp @aigt zgfvﬁaxteﬁf ]gHei tg@@_}_lﬁd internal-olefins

al pha-ol ef s _or c i.nat.ion ereof. 4. e process

accor P8 Ca TQ?%‘ gr,anﬂ?ﬁ?@rl’é'ieﬁlal'ﬁbﬁpﬁ-near al pha- ol efi ns

conprise Cl10 to C24 linear al pha-olefins or a

conmbi nation thereof. 5. The process according to Claim

211. wheFhsi procese ascordinlg tordneT ol e thef pracedirgymbingse whEEsi® the
reater normal .internal-olefins. 6. The process

gc cor H%u{age%d I%QI?T?OZ?WW?% Cei ﬂpﬁzh elefips A IQOIYmer s thereof either

i nt er radividefly g i@loﬁﬁ’%f lcS@bfahBot Ah&Rdr O, Mimers, trimers. co-

internal -olefins.7. The process according to &1 alm 5

wher eiimerse contametie anch highgr oligétners of normal alpha-olefins either

individually or in any combination thereof; Ciq.. linear internal olefins and

polymers thereof either individually or in any combination thereof; Cgs
branched alpha- or internal-olefins and polymers thereof either
individually or in any combination thereof; C,s; 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 Cs unsaturated olefins.

13. The process according to any one of the preceding claims, wherein the

acid catalyst has an alpha value of at least 1.



conprise C8 or greater branched al pha-olefins. 8. The
process according to Claim2, wherein the branched

wabkpitacedoef i ns conprise Cl2 to C24 branched PCT/US2006/038069
al pha-ol efins. 9. The process according to Caim 2,
wherein the branched interngl-olefins conprise C or
greater branched internal-olefns. 10. The process
according to Claim?2, wherein the branched

interpal -ol efns copprise Cl2 tqQ,C24 branch .
1t o1 RBp DRrceraRecoRine 1 npphe o 4 Bregrdfis o Bitgs. wpersin the
of thgiRLReRE i8d z661aE BBving\h €loRktfailt TR SabbrIRas less.

ol efin conpri ses C8+ al pha-ol efins and pol yners
thereof either individually or in any conbination

ereqf; Cl10+ di ner [i 0er S, ' -l
1o hAbher B GHarE o R o IR T e s R St
i ndi vighadolite Wking @énstraianidenbf shout Des stafur 1210+
linear internal ol efins and polyners thereof either
i ndividually or in any conbination thereof; C8+

anc - ] nal - ]
dher eare gl Rarer e b By foe & Chifls BUS. PRl acid catalys
t her edf seldcR@frdm eagromptonsastipy af BEM-3 BSMbt, SMEdZSM-11,

pol y- al pha-ol ef i ns, h@ ar.i rnal -\po [ n :
br ancKe . LAt %ﬁ%ﬂ-’ &? '3 geiﬁ@%ﬁé@ﬁ'zgnggﬂ'g%me’gr %F”P{I
any cegbiRafueN 7&NEE60 c0lfE Bethl XtultfRta6fe ¥NYdealuminized Y,
conbi nation of the unsaturated olefins and |

pol yolctihopidolite.amoritbitep Favgasiie, offretite cindgny sowpiption thereof.
wherein the feed stock further conprises C2 to C6
unsaturated ol efins. 13. The process according to any
ane OofTHegodRELReeHdn g t6lani BBe of RIS 111 whaeindheatidibatalyst
has an al pha value of at |east_ 1.14, The . p

accor d¢ Aghersogaryousnacideatast selssiedi @i@‘ncf%?‘{?g'%?%%eFaé?IHStS’
the a%rﬁnsg%fo X 'é’si;e\gﬁ a?idé,ecﬁrl aiig%oxﬁﬂﬁfﬂaﬁgn fefdpstrai nt

| ndex 0 ess. e process according
to any one of Clainms 1-12, wherein the acid catalyst

is a zeolite having a Constr aj .In of abaout 2.t
Aot 59 prasss enBIEioass OAE b B o SHYSBHE® and chlalys

d ai s 1 f@mo SR 4bid RetaRGt delc@bd!fibsl BIS, BEILBRY, AICL,
of ZSM 3

fromthe group consisting ZSM 4, ZSM 5

ZSM | |AlBr;, SbFs, TiCls, TiCL, SnCly, PFs, SnF., H,SO,, HCOOH, HF, HCI,

HBr, triflic acid, or a combination thereof.

19.  The process according to any one of Claims 1-11, wherein the acid catalyst

is a boron halide, an aluminum halide, or a combination thereof.

20.  The process according to any one of Claims 1-11, wherein the acid catalyst
is selected from the group consisting of MCM-22, MCM-36, MCM-49,
MCM-56, MCM-68, and a combination thereof.



ZSM 12, ZSM 14, ZSM1 8, ZSM 20, ZSM 22, ZSM 23,

ZSM 35, ZSM 38, ZSM 48, ZSM 50, Zeolite Beta, ,
wahoo7asizabl e Y, dealum nized Y, clinoptilolitePCT/US2006/038069

nordenite, faujasite, offretite, and any conbi nation

thereof. 17. The process aagordi ng to any one of

Clains 1-1 1, wherein the acid catalyst is a

honogeneous acid catal yst selected from Friedel-Crafts

catal ysts, Bronsted acids, Lew,S acids, .or.a .

2bnbi Fag pregess Resosdng torany Oﬁﬁé’?gﬂl%@égéﬁa ShgEn ‘% agig cafalyst

one o i 1 ' els:CRIAE Yeiins! &cidic solid

hom)géeon gﬁsgyg%oﬂi?iéség?a %‘t@ b@e%cg?%%y%?’gﬁ BF , BA3, .

BBr 3, 0:8H€3; 3cidd 8tidyaliBhiEbphoEdIGitss; Grow YBIneeloxifes oxide,

SnF4, H2SOM4, ! F,. HC B ifli id,
S e O I T O M S o
one of‘iﬁﬂp@%ﬁ%&ﬂi]&nd \$SiE VB HgtaRCbichng@bbittition thepeof.

al'i de,

bor on an ‘al um num hal i de, or a conbination -
t hereof. 20. The process according to any one of

ai 1-11, wherein.,the aci I '
R e R o L T
MCM 56ompfidék 6 Biro@n V1B easlidepssited oh heedlitt. 21. The
process according to any one of Clainms 1-11, wherein
the acid catal yst conprises zeolites; honobgeneous acid
tal rocd8d HeGrdSSid sy 8% i idesn tiRCéMirdted
&1 T BrocRG BB L Ay 50 81 QUL 1P WcREA 1
oxi dejsomesizak bolgolefin Has ecporetmintf o less than @ egpal\ip] gbout —
metals, Group IVA netals, Goup VB netals, and G oup
Vi 1 B Bl s; or any conbination thereof. 22. The
process according to any one of Clainms 1-11, wherein
the acid catal yst conprises a Goup VIIIB netal
@dposiThe prosesnaccending &0 amBonept Chiws ds22, aehesrinithg satgrated

any one of. C ai -22. Wherein t rate _
i soneﬂ?oiréeﬁlzgq') P?g’gg%@ﬁi%aasp%mp%og?t Jp;)]tg}e%?{h% gaqt(e%galt 0 2oout
equal gpecabout - 30C. 24. The process according to any

one of Clains 1-22, wherein the saturated isonerized
pol yol efin has a pour point of |ess than or equal to

%(.)Ut The4pqg:c':ess according to any one of Claims 1-22, wherein the saturated

isomerized polyolefin has a pour point of less than or equal to about —

50°C.

26.  The process according to any one of Claims 1-25, wherein the saturated

isomerized polyolefin has a viscosity of less than about 200 cSt at 100°C.

27.  The process according to any one of Claims 1-25, wherein the saturated

isomerized polyolefin has a viscosity of less than about 10 ¢St at 100°C.

28.  The process according to any one of Claims 1-25, wherein the saturated

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



25. The process according to any one of Clains 1-22,

wherein the saturated i sonerized pol yolefin has a pour
weaoToced2 | ess than or equal to about - 50C. 26CT/TiS2006/038069

process according to any one of Cainms 1-25, wherein

the saturated isonerized polyolefin has a viscosity of

| ess than about 200 cSt at I1I00C. 27. The process

according to any one of Cainms 1-25, wherein the

saturated isonmerized polyol efi S a,V.scosity. of

2 R e et R GoutE B s 5Bkl R sotorated
accor diseghetifedpilyslefin Has @ vikdOsity iddex ¥ efedien thdt€or equal to
saturated i sonmerized polyolefin has a viscosity of

| ess t#kout 8Bout 50 cSt at 40C. 29. The process

according to any one of Cainms 1-25, wherein the
saturated isonerized pol yolefin has a viscosity index
080.9r e@he prdcbanacosrdapuil ardyoor@befuClabfls 133, whbeip thecaagated
accordjng to any one of dajns, 1-25, wherein the

sat ur atseaeriggheolyolein 8s Aoy ie$asHY Hadexqol, grealss ithap o gqual to
of greg gk 16an or equal to about 100. 31. The process
according to any one of dainms 1-25, wherein the
saturated isonerized polyolefin has a viscosity index

of.greater than or equal to abo 120, .32. .The process
Sutor G PR IrBETE R veo ot it | A HEre s B fated
the sajsymatiod hsI9pREh2Rd apeﬂsyc@,ictwihaw&s gRaléP tBdn bi biual to
of less than or équal to a C38-ClO pol y-al pha-ol ef m

havi ngakpug dpar abl e nol ecul ar wei ght. 33. The process
according to any one of Clains 1-12, wherein the acid
catalyst is a zeolite containing one or nore G oup VI
B32.0 VIrhd Brovetsahecotdn@d ny 3de of Mige preoeding cREO! whdigin the

to any one of Clainms 1-12, wherein the acid catal yst
is a z&dWpicd isuperizedinelyobHa ps avpelatiliuiod)less dhameex gqpal to a

fromtpeqr X SiSdd 19 ' Ir,

R R G G B e Gmpaiie Myjectife B ¢

for preparing a saturated isomerized polyolefin

compr i 81.00: RO YIRLL 2 ng. & feed, St 0ok, & QMRS Wl he katatyst

is a zeolite containing one or more Group VI B to VIIIB metal elements.

34.  The process according to any one of Claims 1-12, wherein the acid catalyst
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.

35. A process for preparing a saturated isomerized polyolefin comprising:
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-isomerized polyolefin, wherein the zeolite catalyst has a

constraint index of less than or equal to 12; and



unsat urated polyolefin; isonerizing the unsaturated

pol yol efin by contacting the unsaturated pol yolefin
wonzodr/oassoaci di ¢ zeolite catal yst at a tenperat BCEUS2006/038069

about 200C to about 475C in an essentially hydrogen

free environnment, to producg an unsaturated-isonerized

pol yol efin, wherein the zeolite catal yst has a

constraint index of less than or equal to 12;

andhydr Qgenatj ng .t he unsat uy at ed-.i Soner | pol yol efi n
o by Fu0aeR g, the PR BUERP G0 YL Th, Patprodise o
Pr 0CessnAREPkehBgzdiPofdoRitm 35, wherein the unsaturated
ol efin conprises C + dal pha-ol efns and pol yners t hereof

either individually or in any conbination thereof;

O+ dinmers, triner co- di mer -t
Fiogner ™81 PR EXrN a1 - STEe Bf  fefilfted olefin
i ndi Vicgpptikes OF alfhadilfikQmbipdBins tHeheif @ither idiOdually or in
l'i near internal ol efins and polyners thereof either
i ndi viaghigpmpingtion thesenf; Conidimersi Bimerh cpelimerscgo-trimers, and
branc I - Or j =0l 2 .
oot Rt PUSSAFAPR LA SO POAIRERY or in oy
t her eebmbGRbion | theeaf, @Rl Yinedrphzerndledlofins bndpolyeders thereof

pol y- al phaol ef s, |inear internal-polyal efins,  and
br ancIféten mduidaily 55 apwm@%?%@%@ﬁwhﬁmhﬁ@ afpha- or
In an)’im%ﬁﬁ?—bfé?hh Ofhd! E@[ﬁ&fré’ BEredf MBithbM riﬁdigfduﬁﬂ'y or in any

conbi nation of the u at ur at ed ol efins an
pol yoloefibistios Therddfe Chsdiesspay-ainhdialefintsob@neliath Béy-alpha-

wher ei he feed stock further co ises .C2 1o

unsat Lﬂq‘?ﬁr@d 191ea¥ i W&@%‘é’?ﬁ?@%r 88@2 rag%l%eg r ér?tﬁréla%olyoleﬁns
C ai Me}her WMuaevighdlyt Hei? a9y cbabmatial Yisdredfs of @l Bbite@ of any
fromthe group consisti ng of ZSM5, ZSMIIl, ZSM 12,

ZSM 2 zomb@ption of thegwsgaralcd Slelns and sphyalefingnd a

conmbi nation thereof. 39. The process according to

G aim 35, wherein the zeolite catalyst is ZSM 22,

Z8Wk 23Ty prcsobbsd 8ccodding Tioe Chuimc 86,S wherin dhagfe¢d stdcki farther
35, wherein the catalyst is a. zeolite having a

Const regiieiseete Grunsppipedolefins.

38.  The process according to Claim 35, wherein the 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.

39.  The process according to Claim 35, wherein the zeolite catalyst is ZSM-

22, ZSM-23 or ZSM-48.

40.  The process according to Claim 35, wherein the catalyst is a zeolite having

a Constraint Index of about 2-12.

41.  The process according to Claim 35, 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 VIIL, IVA, or VB metal, a hydroxide of a Group VIII, IVA, or VB



41. The process according to Caim35, wherein the
catal yst further conprises a honbgeneous acid

woat@logs2 an acidic resin; an acidic solid oxPd&USa06/038069
acidic silicoal uniinophosphate; a G oup |VB netal
oxi de; an oxide of a Goup }/{/l I, IVA or VB netal, a
hydr oxi de of a Goup VIII, A, or VBnetal, a free of
Group VIII, VA, or VB netal; or any conbination

th f. 42. .Th di im 35 S
whor oi TeEhd GEF IoGikapy S £ SEATS Tacl (L remijpion
or norfgefsbOUP VI B to VIIIB netal elenments. 43. The

process according to Caim 35, wherein the acid
catalyst is a zeolite containing one or nore netals

sgj ect t.h s ShpSt] .of P i .
o5 ARG g 8 SEREAE R Dl Bl s oo
| ube aiontaiifig bhSbNPore@rotm VI Bab adIliBsmetrl élementpol yol ef m

of aiml. 45. A lube oil conprising the
saturat ed-i soneri zed pol yol efmof C ai m 35.

43.  The process according to Claim 35, wherein the acid catalyst 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.

44. A lube oil comprising the saturated-isomerized polyolefin of Claim 1.

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



