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POUR PO NT DEPRESSANT FOR HYDROCARBON COVPOSI TI ONS
CROSS REFERENCE TO RELATED APPLI CATI ON [ 0001] This

W@ppbi¢ssss on cl aims the benefit of prior U S. PCT/US2009/038014

application Serial no. 12/133,927 filed June 5, 2008
and European application 08162595.6 filed August 19,
2008, both of which are hereby incorporated by
reference in its entirety. FIELD OF THE | NVENTI ON
[0002] The present invention relates in general to

l ubricant and fuelp(ARPOINT FIERESNINTROR particul arly
to a class of pO'HYBRQi@ARE@N@@MlﬂBﬁT@@F@N e of
| owering the turbi y and pour poin ow Vi scosity

bk@fs@ﬁ%ﬁ@i@éﬁﬁ%@m%ﬂﬁl@ﬁﬁbﬁ' n| ng the overall
VIsScosity of [he base Stock It desfred. y O ITe Dase STOCK 1T destre BACKGROUND OF

[ooed 1| paNicptpoodimsihedenethof adudhd wiblieatien Serial no. 12/133,927
ﬁfég%ﬁ’@’s' Soogt %rﬁur%ag% i@ BS q‘z@ 4 IRIQY Rugust 19, 2008, both of
ricating ol cernln rlcat i ng
whutcbmmeteby engipnesdibs refhendeowits entppesty at ur e behaw or of
bile original equipnent
%k.e%}# %ﬁﬁgﬁgv ﬁ%@g arc concerned with the wax
[po02]ai nEhk pmsane atventioal relateefin pectraite drbakant ubhd ifuct amisositions, and

ERVEAE RS o AU bl duat A SRS B otVelRe M¥turbiaiey ang
Foup @oinabf low \Ilshtailtyﬁ@dﬁfcﬁrbom bgh spekd anhiamamtdinibg theartall viscosity

\éﬁ{h mai nt a 5 esirable viscosity and prevent wear
%‘i’as?étﬁ?lﬂf @'Sperating conditions. This is
ng@mmmmbalj}mgﬁvgmlw the conditions are cold
for Tong periods of tine such as in Canada

W&P%lher e ed it ?fn@f Brigmopy thepoaitbedep P%@@siaﬁfpgwc%hﬁmcwﬂ“
oiisPRER conderfR€ utnM@a!u%@|d{1%mld§1@,dgﬁg§}mk HPHO VR lekﬁ)e,;alld?wb&fdwor of the
| ubricants in cold weather. PPDs are based
pbrigpakr Wi@ﬂ‘é’éﬂ%ﬁ@—:lﬁﬁ FHFETEY, rﬂ%@@ew@ﬁ% { e PP ﬂa%ﬂqsiewm the
@”é\pe&%ﬂ% ﬁrlgﬁa \A‘ﬁ’ réfﬁ!g@tn'}ﬁ{ﬁLlyiuﬁ’i@%ﬁt&sga%@s ‘i ﬁié’h &{n\/%taihzc at low
their functionality. Wth changing needs in
warRetuplsaee png/gmgbq i@ﬁ\.m tiopeflowipg.giber ipgy ¢xgg@p,tmn that modern,
gﬁgngx‘??‘r Qﬂgsh@i%lcﬂ%g% 11 BEGLAY rdg*»nldn’%qristc&%/ Jntllgﬁ, uth v!ff%r under real-
qui pnent nmanufacturers and users ar
lifa @p@r@ﬁarg endiiats. dald v epegaibathelicrginiivdice riw;coaahtimqrdeaﬂt@“r for long
b A - Ligati S b Q@ienressants (or
g&{ogné% %1%% ] % db 1 IL%%HF %dr %E@ggln Spagtﬁgg 4 tLogglilgu m?ﬁdfpsrnss,dms {or
ﬁ??Dsb\/mt amweﬁjah%ﬁes fobruingi thy flowFof tuheca,m%baseidm%thsﬂ, abmsion PPDs

ar . .
are %zased on polyacrylates and fumarates. However, these PPDs can be expensive and have

relatively poor stability given thewr functionality, With changing needs in the marketplace,
selection of the “right” pour point depressant has never been more important than it is today.
Equipment manufacturers and users are demanding fubricants that deliver greater efficiency
and greater durability, At the same time, new specifications for engine and driveline
hubricants place tougher limits on low-temperature fluidity. Further, base oil slates are
continually changing, with growing use of severely hydrotreated API Group I and IH oils.

[0004] Some lubricant compositions that include polyolefins are disclosed in US
6,420,618, WO 2007/146081, WO 2007/145924, WO 2007/070691, and WO 2004/033595.
While some of these compuositions have improved pour points relative to the base stock, there

is still a need for a lubricant that has higher performance and a lower pour poiut.
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continually changing, with growi ng use of severely
hydrotreated APl Goup Il and Ill oils. [0004] Sone

wO adwwitessBE conposi tions that include polyol ef i PGT/E82909/038014

di scl osed in US 6,420,618. WO 2007/ 146081, WO

2007/ 145924, WD 2007/070691, and WD 2004/ 033595. Wil e
sone of these conpositions have inproved pour points
relative to the base stock, there is still a need for
a lubricant that has higher performnce and a | ower

B8] POMNEmill RQARPI oA cRik @b BhoRhd fal doRpoGNdil &plQdily distillate fuels.
nodern fuel conpositions, especially distiilate fuels.

Theedigtillets fuplgaa be gedde diom eavertigaalfnetipleed AsiEing praggss or made from
%%HB Qiqﬁﬂﬁn("ﬁcﬁfﬁ A téb‘ﬂn&[)gsﬁ %ﬁoﬂfcogﬁ&%ﬁuﬁfém ﬁ’iamhct“d:’aﬂ’tj' SSnology.

fromcoal or bitunen to
EXH@MS) off eehrﬁ@eltldigﬁy ﬁlﬂxa;ﬁlplbesfomfd subh @RLtG83] &iSe7.84/6d and US

80,8, LU WP T B o i

hhbna‘ryd Itlmlppbltbw ded | ﬁlmvazbﬂ@l golow panprratureu beducect ymissions.  This
f%né)ggvemgnt ca¥ Hanee thwe.@f%%alll mz}/chme olprErV\{?ﬁlte I'g%l%ea WvE ’fuetl cconomy. The

el 'sSions ance
polewalldfinepaiduced m;pm iabdnkibh yamdwdmsmcb vighafite@leneconony.

poI aole oduced_ i th|3|nve tion.can .
B980P qe VIBER e ncE AT S BUORT h P SR RG ceg be used a
k ewe fin ﬁ%ﬂ;d&ﬁ@ﬁh@\qmg HafphQ¥e d:\}é?etﬁby bastop-iands CATIO@ derived base

aP in APl _Gaup 1fh 9h IV base st ocks,
g% 90‘1“ Pt {peiee tiakpi QeRtdgPipyides }L‘*r .y derived base
SUSIMARY2OH THE INeENIPEOR St ocKks. Such i's provided
herei n SUMVARY. OF THE [ NVENTI ON [ 0007] Described in
887 le nbBaicHBRt 11 §n% erberHiBer B on hifregrgbongblengde|a el or lubricant in
%d%@édlé}%ﬂibohﬁle%r&dnﬁﬂisﬁi f?dﬁp@@{)mi(ﬁm%%@"ﬁ{ legdt e HEIOM olefin, by
001 to 10 wt % east one poly-a-qlefin, by
weighirf thrblendethglagleast opeolyp-qlefipshavisae Ko “yrithirothg Fange of from 10
!6 job Qs@adﬁvalglgle%l‘mv% h\RsFiBARE WAlhil (RMParddd chfro%QQ@ 6315; and a
I'ecul’ar. wei ght distribution w thih th range
bﬁse frodrrhaying & igv'4. lElOV\aE\QJIO aStba/bereglttbeeM lmwrwgmb' -t is present in
Qleéln%ﬁngglfgm&i%tto 10‘0@39{11@ h@u@ﬁt %I‘ the % QlFb ‘tﬁe‘}ldﬁ%/aat QelaﬁfSk’@ relative
I's present In an anou C|en ower t
mdhﬂpowfpcheﬁ ttyedbane atotlon bt eztath é)lyboaitmdneaﬁte B ste¢l<atswlebe base
BT nt of the base stock. In certain
Stﬂ%(oé%ug %Ses{%tc%e base stock is a | ube base stock or
fooes] baa&osicweked lie(ﬁtﬁﬁ)ﬁﬂ ondlasiectie 8 orcttod o fieméigra liydroombon blend, a
. hod of
REEF upridubin ey Rmpaforuita ol ar pisgs & st Bompositon
OINP IfécHli OPtaini@) at” RAGHWOGeR dfad-alefifd, WiRFgIO Hict fn@ﬂ s@nrd oRolefins is
| east two sets of a-olefi

%ﬁieé?eg%ﬁ)%{ %t%}(ﬂi, %ToEe 10§ angkthe, segond: qeh%to g-glefins is selected from Cy4 or larger

a-olefins and forming at least one poly-a-olefin having a Kv'® of at least 10.0 c¢St; and (b)

combining the at least one poly-a-olefin with a base stock or fuel base stock having a Kv'®

value of less than 20.0 ¢St to form the hydrocarbon blend.

[0009] Described in another aspect is a method of forming a hydrocarbon blend, a fuel or
lubricant in particular embodiments, comprising: (a) reacting a catalyst composition and an
a-olefin feed having a number average carbon number of at least 8§ carbon atoms to form at

19 of at least 10.0 cSt; and (b) combining the at least one

100

least one poly-a-olefin having a Kv
poly-a-olefin with a base stock having a Kv  value of less than 20.0 ¢St to form the

hydrocarbon blend.
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selected fromCto Cl a-olefins and the second set of
a-olefins is selected fromC or larger a-olefins and

w0 oooitesysat | east one pol y-a-ol efin having a KedD0SwhH9/038014

at least 10.0 cSt; and (b) conbining the at | east one

poly-a-olefin with a base stock or fuel base stock

havi ng a Kv100 value of less than 20.0 cSt to formthe

hydr ocar bon bl end. [0009] Described in another aspect

is a nethod of form ng a hydrocarbon blend, a fuel or

[ogbg)i camfe '&fﬂldﬂ@rdteécﬁb‘ﬂl\%r el&ﬁ@@sdhﬂ'@ﬁﬁrﬁerlcglofmééssdls'&%sec( Rdrein can be

reactlng catal yst conposition and an a-olefin feed
erambingg  ith uehesr deggrantiyg ecleragniio gndh uywBsricad f rapges | tegdescigbe preferred

&%&%elﬁ’st 119Ve§195ﬂ(§]?a¥urlh§1asdhy %Bﬁer Ql‘ahl)én@il q’llnﬁfC bf]arhﬁi\éﬁl&g can be

a Kv100 of at least 10.0 cSt;” and mbi ni ng t at

¢asabanedoyith mllqweaingm@ﬂqahhwttoﬁtha Stra@@lem@rack havi ng a

PEEAL BB 1Io8 GRAIZAPeRBIONO for ™ Lhe

nydrocar bormr bt end. [ 00I0] The vartous descriptive
Eméﬂentéﬂaﬂmdﬁunﬁwwme(kam@athdwmchmksdSMEdéanﬁanKbéw 100°C
I%n%matlc Ylscoalttles in centlsgoﬁscﬁlcgg’ 5 \ﬁlel%seu&g Qc{o%m n(%l% %gﬁﬁllgﬂl% 100°C

I be pre red
“Rwetin.i Aﬂ(vﬂs):osnﬁfmdeh €rVI” prajues peeficanitekiccardingltd KS‘[I“M‘)IDM??IO

B Fiine. aSAmedraitr aierky B B a B B fan bl hroduced

ﬂﬁdﬂ/&ﬂﬁh@\brl[rﬂ&& Tlovig sufﬂactHs dind ]\cldnﬁdmﬁd Iejlzaso"fofgg%ﬁlrfbdﬁe&n the moving
erein, unless speci refer to t 1 i ne i C .
Wreessilt %"seff“FPdHE?ﬂt’ut ¢ ollk‘@réca(m di5t MRS S O8t ﬁﬁL@o 10 wt%

I)fQ«lt f@ﬁ?{Mﬂ%ﬁ@/ L OREL; ty " Weight QP he- lulﬁlchnchrﬁl%Sing)é KA ®#6xthin the range
"% val ues are neasured accordlnqoto ASTM D2270.

?féem 0 1055009 &8, ek asilgast one tyngiof hrdpgarbandpes ook haging a Kv'™ below

bd. Glestd TRYBSLIARES oh E‘&iﬁpd@ﬁlﬁn@‘% bé}ta‘irpgﬁ&ﬁgnéﬁ?st MERBridapR. Of
nore novi ng surfaces and |ower the level of friction

W8lHeenAt mscdrberpinga stireh abedty Juhsteise thattryglivaeaerey Hea controlled
ﬂeﬁma! &Q@Jon fnsch@p@@h?&ésajlptﬁ)ﬁ rﬂgr;dfo%bljagn fnﬁ@ﬁhl@;p@%feltaﬁlg]tﬁ)ose that are
% of by weil ght of t

|'east one pol y-a-ol '
llqui Yo m@m tegpdrahvasy iang a éudhvlr@@ed/\mthuan axidant tongjelvef enfrgym [n one

t . k
ORS8O BRI o
Slhfnd by caigho nf o fq@b@mﬂ hoirg'a Kn'“Ceitlinithe revgoad imeni0so 46@) cSt, and
l.ubricants 1 used her ej 0300 «

Bt e DRk SRR RO B 19 o R grocaon
cmmm$mmm§%mnxmhﬁmnmém&mmaﬁa®65|ptlon hydr ocar bon

rials r.ef er abl e.th are l.iquid at room.
BRIEE, ot Gt 3 it MRS 4L 1R GARsTAEY b Bt oia tat does
80t QoN@ineie faf Yeast! dhe QOB mﬁdld’éﬁfﬂﬂaed bbiew! hnteln’ oreSergbodiment is the
graﬂégr%bs%p%ermp L}II %191%6 forf?hry fgla{)lu[l)nca?lt olrofuc\eli't g ]‘:err%t ballsg %t%tck > includes

the distillate fuel to lube range molecules, which is a continuum and a mixture of organic
molecules of greater than Cyo. The lower boiling fractions, usually from Cyg to Cy,, are used
as distillate fuel or “fuel base stock™; higher boiling fractions are used for lubricant base
stocks. In one embodiment, the base stock (for fuel, lubricant or other) has a VI of at least
100, and at least 120 in another embodiment. In certain embodiments, the base stock has a
pour point below 10 or -10 or -15°C. In certain embodiments the base stock is a Group II, IIT
or GTL base stock. In certain embodiments, the base stock has a K,'® value of less than 10

or 20 or 30 cSt, and in other embodiments, greater than 0.1 or 1 or 3 cSt.
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ol efin, by weight of the fuel, and having a Kv100
within the range of from 10 to 5000 cSt, and at | east

wop@otiysses of fuel base stock having a Kv100 beP@mumogo3s8014

cSt. The "hydrocarbon conpositions” in certain

enbodi nents are fuels. [0014] As used herein, a "base
stock” is used to describe a hydrocarbon fluid that
does not contain the at |east one poly-a-olefin
descri bed bel ow, and in one enbodinent is the primary

%ﬁ[@]oneﬂbm liRYtingQdxH les of h}dﬂ@cafﬂoﬁ%lasel ik @&nﬁaas‘érstd‘cﬂ@g suitable in

e term "base stoc i ncl udes the distillate fuel

lubpeansapgiedendlIdeigrn s, Cramt HnGrogp Allciorp AVifAioand and Group VIbase
895 %ﬁ(ﬁhﬁ{ro&f&ﬁgye&sml@sc&&ﬁéi ﬁ’%m g’ﬁs@ﬁére[rroﬂsb@gm%ésg o Qrgséto—quuld

omer ing fractions, usually from G
(6dd " nwoetssti |l ate fuel or "fuel base stock"; higher

tb@ﬂg'ngg(e} ?8 b nqgﬁH% b@{e%t&%?%cfuﬁ% baltsg ?{Eap?saa% opﬁa?sg {)8&1@%«‘1 from one

ase s ricant
m‘rmmyhmsélblh ag)ea of/Gbepra:[esdeea§he (EGTO prempsb ginclabp sdfery 20a chemical
%OéléfeerSISO 0? natﬁgg ggs n%)ousrly Fr)l%)elnhncegte o %BSIS gas. ntirg¥ é_d;glafl hydrogen).
AheragtivieBi solﬁmbﬂdammlm I5e ¢dnecrizdseo Symolndsisigas af Aoy @A and hydrogen.
GIL base stock certain enbodi t t he
B ledt ke Do el g af oy BpcirGEBH{n IR Pt T5sgprocess
3@3 10nShr, pagaffing HavetvitRrm@edandi blﬁﬁﬂh&tﬁlbu‘[@fn@ ared highaoleOuldr vdight linear

or. 3 ¢cSt.[0 aof hydrocarbon

e e g BRhe g s PG PRt P ERRGRHES and then
fubfeciedeo Aro @oﬁféﬁzalnon & Quferdnk cat@y@y mtd lubsicda BA4P slodks. This GTL
C?ouggV’and ? VI base stocks and hydrocar bonacequs

basgiisteek hay KvedO# dorPEios SRSt it epleinephadiediss. ofhe GTL base stocks
Srfort Qsd- Uy (b GL@e )as%u@ﬁ &t Sin 5&9&1%10@5111{"%111& %B*Hl%aewaxed or

base stocks include base stocks and/or base oil
bk givaaeprizeds ratalitic o soksniydepaxasi Iabebasg peck. dn Ommbodlment the GTL

ﬁ’sreﬁl‘f ‘?nstﬁg ?ubrl-&ﬁﬁs (ggérlbgﬁ ‘BQI%ﬁlshag@ Q Q/rI %k‘ thyleefs‘? f® $nd 29 lé’ast 120 in another

chem cal conversion of natural ane, )
¢ml@qghrg<§mrt hegitgingatbodimeints| e @ljlalwde ﬁy@kr]@g@rppur pomt within the range

%Q@toir\mdd/ to ?9 lo% dzoeé’at%& (Ifaihg’eobﬁg st%% %'Elttﬁee IJOﬁ%tSQtO produce

synthesis gas o dro

glas biase stdrn cadmiewtdad USrﬂ 3344nﬁ3§1U§/ 6l8|4ﬁ,éa8 qtsa? %1f37ﬁsUS)7 053,254,
\?6%8@% leC uﬁ%g?lc ;bfgz%lrgl% ?,e/ 2"‘?% -E)h %asglnsgoec 'flﬁ 1ve,rc]1 IQerll 2 djli Lirggess can be

wed ghﬂhe b]em@aresqmecahefrmm c f racti on of C25 and h| gher

l.at fract L
R < uBFQ Pl o T b s SierF 30Er0 KOBY G paptiat Rdrocarbon
@oaﬁ@hylﬁi $n iwiich thelRkietani blaghings o eikasurdhbp thaTperbms@e of methyl
certain

E}Wg %éﬁ{aggh]fqogglél I@erﬁortggﬁogﬁghquroglﬁltlty oq" branching, as measured by the

percentage of recurring methylene carbons which are four or more carbons removed from an
end group or branch (CH; > 4), are such that: (a) BI-0.5(CH, > 4) >15; and (b) BI+0.85 (CH,
>4) <45 as measured over said liquid hydrocarbon composition as a whole.

[0018] Another example of a GTL base stock is also characterized as comprising a
mixture of branched paraffins, characterized in that the lubricant base oil contains at least
90% of a mixture of branched paraffins, wherein said branched paraffins are paraffins having
a carbon chain length of Cyy to Ca, @ molecular weight of 280 to 562, a boiling range of
343°C to 566°C, and wherein said branched paraffins contain up to four alkyl branches and

wherein the free carbon index of said branched paraffins is at least 3. The GTL base stocks,
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and/ or base oil may be used as such or in conbination
w th ot her hydrodewaxed or hydroi sonerized, catalytic

woro0goissent dewaxed | ube base stock. | n one enbOLUsNY/(38014

the GIL useful in the lubricants described herein have
a VvVl of at least 100, and at |east 120 in another
enbodi nent. In certain enbodi ments, the GIL base stock
has a pour point within the range of from20 or 100C
to -15 or -200C. The GIL | ube base stocks and the

MOGESReth& R qgé‘h@lﬁ‘lr%hﬁé BriRERe ShRKK SreC@RcrRd i URGle I Rtail in, for
US 7, 344,631, US 6, 846, 778, U% 241 375, US

xagply, VER200GH0706YP005 12 1280 Al . Generally, any | ube
tﬁﬁ)?ﬁ St BfKA AR Y eesgocfkr’ M bder g‘g_a!glﬂcr? ?’i@ Sriddie ﬁﬁtl@ﬁe Hl%fv‘gils' fuch as a

bl ends descr her el n. One exanpl e
&yl gk evistianchacl, kerossac, cfgeﬂpnl; E’F fugl, peatiag il wice Generally, sultable fuels

E@ég %tgﬂ@ngeoﬂﬂosce%ﬁ %’E‘{ % %r{% Wﬁiﬁa td 9&) @Xg %"ﬁ\? gl 1?% tlhose boiling on

, as measure e percentage
thy dangg dﬁ@" "0 aoh arwgler rolbxdiment. "ABrép)rqseraatd/etHaetmg oil specification

Pafl )f‘or a % cfllstﬁfa? %n Pmﬂtgno 3 onss\l;l\a}:t])odth%rée,hafe 5@ @r%omnttno igher than

recurr enhe C a our
zartanéa 9(639!@(&1(:{ of atdBasaZBQJé@{.hng mo tzher thinr 23¥E0 td FA32C >aldhdygh some

BRSEEHE, e o0 oty a g RaGef R TR win iy pepine ofts are

iy dh cfasy1adrof &R Qsstitlae foaskampW) @dsavil, hAHRIE)] ctdnall bRtked distillates,

Xg%piq %@tagtlgﬁggé%? \ gﬁ%gqg!&tﬁggfleégqcc Cg{l(?fg O?I%;,Idlzegg 1881 base stock
ﬁlbl@ﬂ@oct ﬁlﬁmﬁlaﬁh ﬂa@h tpbm of I.wd Mﬁfd 9@% di@@mo@ fp'om@ eatvaé382°C and
para fi ns,

%@h‘?e?éﬁ?? é%TM IBT3% eﬁ%Q %a?é? a?fh%ﬁsdlsg}léte pas! Rpei SRekn g3y brgmade from

ERNARINANRIBIchR ek T £edQsto? fed QGan Be TRIIE FohAFoaVRI-BRfid” (GTL
of 280nt2%5rG§ a n%){)ro rasmgelggf r§4§Cto 5668al E&Jﬁ ( )

Whepditerligef’g (“@F&nﬁﬁ@@obwaffl ns contain up to four
SaK%l bAQ'ﬁ Jlieﬁ’eréﬁld %ﬂ; ﬁ' cﬁeﬂnhq fil Gfrc Ql‘ﬁf) eﬂt rhd&ﬁ) gr];ner having a

branc paraffins is at east 3.
1334 oc‘klsﬂ,llaﬁ@ r@m Oﬁﬁpmd@ off 39 tavE8 9r 2O ar Iﬁ@OCb‘rSantbﬁnglymer produced

b SASEES RS Y Bol el Pep B AR e
hayein @)camlplaeleash enﬂp«zinaeoldirsetSi debcaibed he:reiln @‘iSquse;d Lﬁmmh aaéoaolymer
ene,

di ef’ IemH po @/an\lléria }nla c up fy trv]v’eor aﬁ {11} monO{naxb er1 1'11’[81 ut can include

it lﬁ:mrarrembieo&lﬁei@m ch)mglolnrer tdeaverdamga ofrhd:batatyst Bﬁﬁ;ﬁt@non can
i(ASTM DI t hose (R% | t he oange 150tH 99 th
BRGSO Eaars R DROR e rHlG 51 zing the
@@&lﬂitlﬁn Gt padyolerals! BorﬁOdSlef&‘:n TebnYmelis s tabh-liaditirn e;pa(ﬁipﬂﬁs 60 which are
bi gher than about 226C,. a 50 % poi nt _no highe
Jo06"Siie St vos Bt CUHC 4o GHEDIS e SESuPgh S i Ggordination
Eaykts3 3R CmE Q1 4R satad dtd) 0At8 RvidOd Boptional activator such as an alumoxane or
non-coordinating anion (e.g., bulky borate compounds). In certain embodiments, the at least
one poly-a-olefin is produced using a catalyst composition comprising a metallocene and an
activator.
[0021] The method of forming the at least one poly-a-olefin can be described in two
complementary aspects. In a first aspect, the at least one poly-a-olefin is produced by
reacting a catalyst composition with an olefin feed having a certain number average carbon

number. In a second aspect, the at least one poly-a-olefin is produced by reacting a catalyst

composition with one or more olefins selected from two sets of olefins: the first set being
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specifications set the 90 % point as high as 357C. In
certain enbodi nents, heating oils are made of a bl end

wo@Roogitesy8h distillate, for exanple, gas oil, nephUkmN9/ 038014

etc. and cracked distillates, for exanple, catalytic
cycle stock. A representative specification for a

di esel fuel base stock includes a mninmumflash point
of 38C and a 90 % distillation point between 282C and
338C (See ASTM D-396 and D-975). These distillate fuel

HRER WIREHS rGRE oPE, TRY Lo HlcAM, GRMNEREIAN @ét bR bRIRUS R ater than or
refining processes or they can be nade from

eqyaktot(os podpling" In( Gt ryothgr asggg‘aphetrgethqqq(gﬁ fgrmipg trp(at jeast one poly-a-
I)lgﬁrhgh‘ﬁlb%gl\éscnbtgpl%pa] coitbitksiss oh‘ﬁé ﬁ%s‘f‘andase ' 3la¥e 0l ef i n”

I's 1 n one enbodi'ment a copol ymer having a Kvl100 within
[0822]r angleusofin ppoAIPEOL, dre A0lepsd 0OAOLBE-0ROOOS ProdsE@OLY reacting a

| |
L e T I
S)Icahois atdms,canidbetbahér @lrbonl atghuteanathet eal&tdlmmm, and at least 10 carbon
ﬁ(o)rlné/ 1nI anolher, enli]bo%lm n rm dt Ii)eagt II] car%oP atoms 1n }}% Ca[nohtﬁer emfbbfhment and at

Iéasft flealsemtyemnﬁnmmbt&hmmed I petta&pthhuémmlrmennahmd@leﬁn feed has an
ree, four or different co eri.ved uni
OSSR R Brc i TSmO lo 0ot bt from 10
(bolmp@btmﬂ(ﬁdms al aﬁlﬂmeloémbddhrﬁ@ﬂmnﬂ a‘fdnomo 5 eapablcerbod atoms in another
2|n t he Lon of olefins fromolefin
B B 01 Rasb Sty Belnofhsr Sbadimen. T 'Bea” may be
&lnﬁﬁlﬁ(ﬁlﬁ of\mt&aw@atraéam&ig&hat@%mm Quipteo s edigiat adnystfrovided to
Group 4 am de/i m de coordination, catalysts,

and
e CamPPecan depgireacipdias a singlnamipunt isaddeh ol thp SPmpRNERty Reige reacted

Y hle%}acﬁ@n AlstopPedaBCandtheNR&H CHAEIH Jralel AdinARdREy. (€. g.
bul ky borate corrpounds) In certain enbodi nents, the

W023leaskn asriein smbgdimenss ¢hs groledin Sredgamadsen i lagt Bvo a-olefins selected
%a{hx Séroﬁp Q‘Bﬁ’s%tﬁllg eonpr C% ' &]?Ieﬁnmhél Ih&ﬁﬁ"&e tlf%%f anIn another

0
activator. [0021] Tﬁe nmet ho formng the at | east
onodpodny.- the gf@ﬂnngrgmcmr@e@g@ﬁ ChtodCisrp-glpfins and mixtures thereof. In

&e?HB' e%FB%rdhl"f‘Jn égﬁﬂ? GhSantd %VSE ih@\ter 8%&?}% of EM %) ?’a{nl Al?oal% present,

one po I'S pro reacting a ca
Gomposl t0| Drwtiti inhorarendiodaant. f éedetlmwthng cabglmeg; ﬁne 0- oleﬁn group

go;fllrsrlits)t?nt%?s\s/eenr‘u%% f@’ go qué fllmrﬁ&:’ ng and x u?ecot éjreoats %%ﬁl%t[hgl? lower or
kighaloyesins tayrbosi stepmte&\mtifronnm 625 td'@zﬁ éeed IaefnuciSasseblecttoau

ts of olefins: the fi et bei ngol.efins
(2T - Bt Spbedi G BF el Commihi 16k By a-otefin
&ﬂﬁc}eﬂ?}cﬁ\@ ti! gﬁumwgrsﬁlagh ef Ct |tta0240¢’ oﬁﬁhls’:lhnd ﬁl)ﬁﬂlres thereof. The feed
a-ol efrr ns t her. as ct, e t ho o
‘F%‘?Hﬂs??gwtﬂﬁg Q? aP%%\%EgBWé) lpEﬂ é‘t’-t%o(ﬁ%‘f'P Esa'i‘fldb"’é least 8 wt% Cis 0-
SlesG! bRedobe aveeMbi thatde®Nn 9t shbiBerf dnibdlin®Ae 15 @6:@436 cmbodiments,

t%g E)xeoléﬁns that make up the feed are linear a-olefins.

[0025] In certain embodiments, the a-olefin feed consists essentially of two or more
olefins selected from the group consisting of Cg to Cys a-olefins. The a-olefin feed consists
essentially of two or more olefins selected from 1-butene, 1-pentene, 1-hexene, 1-heptene, 1-
octene, 1-nonene, 1-decene, 1-undecene, 1-dodecene, 1-tridecene, 1-tetradecene, 1-
pentadecene, 1-hexadecene, 1-heptadecene, 1-octadecene, 1-nonadecene, 1-eicosene, 1-

heneicosene, 1-docosene, 1-tricosene, 1-tetracosene in yet another embodiment. The a-olefin

feed consists essentially of 1-hexene, 1-octene, 1-decene, 1-dodecene, 1-tetradecene, 1-
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[0022] Thus, in one aspect, the at |east one
poly-a-olefin is produced by reacting a catal yst

W@ o09p0ssess on and an a-ol efin feed having a nunmP&r/US2009/038014

average carbon nunber of at |east 8 carbon atons, and
at |l east 9 carbon atons in another enbodi nent, and at
| east 10 carbon atons in another enbodi nent and at

| east 11 carbon atons in yet another enbodi ment, and
at least 11.5 in yet another enbodinent. In yet

RABIdEle SANOGkIBRLe id 8 aRotRér&hibddihRed MagraRn eﬂlﬁgzﬁﬁq@nts ethylene
average carbon nunber wthin the range of from38 15

s arbdrntialho psentafim theoprpleOn feedi ndegthrens %mdmﬁ%pyleme are substantlally
20k h&m ﬁlgt&ocﬁ%ﬂﬁefaéd m@]ﬁrﬁcﬁ&%ﬂ@mﬁm&& %4§u15‘8%98[} aﬁ)%&ﬁs what is

i n anot her enbodi nent from10 to car bon “at ons
mpany estthag plest dilesrene ob gt&jyln@qﬁmr_opmi ard mog giresenqyn 49 detectable level up to a

FeQQt:fﬁ“ﬂQ#l% qnthet)f@éth wi se, neaning that a constant

supp efins can be provided to the
[ﬂ@h@oneht another mgeat.ghe btdehsoonegpody- m@leé'lnam‘mmtd bscathdea a catalyst

cotmcpos%ar(l: ATRCNER ! %ﬁn eﬁ%e[?cte%t ]ionhw X §et% oth (x ofe?nalsp t ITRG ﬁrs% set of a-

or ano res
d)leiItsOdLmeldast [066)2)3]mdr51 of ehé¢ aiefine rstiecdedTﬁ'otnSC4 ttds‘l &3 o-olefins in one
ses at east

| ef
Guraloal 67 BcinBobau D AbF SRyl Sy B woleins in ye
anotticefdnit® didialt, Mndt @se® Chewandfing| . gaobhekcreshiggdim@nt , In one

the a-olefin grou rises. of C51tq C24 a-o0 S .
SRlP At é?“t‘?’i‘érog%‘fn 18 pelectedr rop fhe Sﬁ‘e‘?ft“sdeé‘f?aﬁfrd only one is
Q0210 1i$ atithe ¥MBodimBMesndams) &fol diSscctc@2tbm3dc G@dn@4ct ® R another
present, fromO0.01 to 5 W% in one enbodi nent. In yet

SRR e mhod| ment, the a-olefin group consisting

pezANt i B Jeﬁmﬁfem@@d&l@nt@%ﬂe BrsPlcebf df1§leﬁﬁkdcoﬁ’ﬂ[%1§éérl©sor 15 or 20 or 30 or
t hereof, neaning that |ower or higher olefins have

#H8eio YoprR0ar QQ%@Lﬁtheft@té]rﬁ plgln fsdt dncome grapeie g5therie bp G a-olefins
1n50n9 Eﬁﬁ&dlﬁ:}@lllt an[doclg 6316 érr}nc)fggf @p @% Ebeéu ﬁ'mé%ﬂl's q@%thef Qﬁbodlment or

efin feed conprises at |east two a-ol efins
%’I ect @ondre @inthen€s tr Supr-elofisy it yoh gnﬁher@mb@dmm can be used. The

fi . M [ f
%ﬂ%? r?kt eﬁle(g hsggegféoc%dﬁfoorﬁm ?eg{md eg%f C‘j’o greﬁl? @gfsﬁls In certain
emibdahentse aslkeasd 20k%e1CH0% -or él)%f afrilsg ab&ﬁedeadrconmesamlnegﬁn or larger

ﬁlg‘ﬁhe J eﬂie tfeﬁdyceotm&?{s]?st ess Eﬂbgg(;/ or lﬁrggrerato efglrsein another
d:mhscelanerm oI ef i ns. [ 0025] In certain enbodl ments, the

efl feed c lst ssenti,all.y. o WO Of. .nor.e

B2 s PP, SRR TGPt S HE el RS RIS o sets of o-
§12#nsds pleeiict $o halb@n an@befal dragcarchod dNmbet & ales® Bichidbh ¥toms, and
of two or nore ol efins ﬁel ectgd from 1- huten

inbtghqrézﬁ%rageicaﬁlé%erﬁlénbeio aeash car_it)on toms 4R an%ﬁq{cﬁlﬂgﬂqgiment and a
fhrBlRE BNPage LaBOS BGRHWE of & l%ﬁﬂfcﬁﬂ%n afbmishih J@@EMNEBer embodiment, and at
l]éastt elt() rlac(szco%na?omsll-n yet another embodiment, and at least 10.2 carbon atoms in yet
another embodiment, and at least 10.5 carbon atoms in yet another embodiment, and at least
11 carbon atoms in yet another embodiment and at least 11.5 carbon atoms in yet another
embodiment. In yet another embodiment, the a-olefin feed has an number average carbon
number within the range of from 8 to 15 carbon atoms, and from 10 to 15 carbon atoms in
another embodiment, and from 10.5 to 14.5 carbon atoms in another embodiment, and from

10 to 14 carbon atoms in yet another embodiment.
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pent adecene, 1-hexadecene, 1-heptadecene,
1- oct adecene, 1-nonadecene, 1-eicosene, 1-

whemeiless8tne, 1-docosene, 1-tricosene, 1-tetr aPOEERIHH/088014

yet anot her enbodi nent. The a-olefin feed consists
essentially of 1-hexene, 1-octene, 1-decene,

1- dodecene, 1l-tetradecene, 1-hexadecene and

1- oct adecene in yet another enbodinment. In certain
enbodi nents, ethylene is substantially absent fromthe

opdjef i Ag fw@tﬁdﬁe ARHI &ML 208 cBHChrBIRRY tBO& 18ds€one poly-a-olefin, the
substantlally absent fromthe a-olefin feed in a

phrlence ot ethylenstisenyiasats subytantialy gbsapitfrem rhy feqdsia gertain gipediments,
L (HBRRS mlclyc’ cSRIRE esgé?l?lal?}l min@'ﬂ% Fﬁrﬁtlﬁ' ¥hENGhRuRARMene

are not present in agé etecta level up to a [evel
B030]. 5 Weo-ofefin Heedf as elgscripedp@}inlin’ ramdwe’rlﬂa%paém/st cpmposition to

%)tg{lglf Radt oﬁgﬁpg%l et ﬂlee[ ol "‘c*fitafyg{ &)?%08%’1 @tﬁfe d grgﬂl to mean a

yst cC sitron wt an a-
cfataimt tpaecusset/sctighton pair.efuch sas hnetaﬁllqcste/asevatmf peaP When the term
J,east of
é/c{] (g%m]?orsg}%nc iy Us toa dg cg ¢ r%ch 2 pghrebééjo § aa:twanotn 1tCm§ans the

ﬁlﬁctﬁﬂafedaeaﬁilﬁf i(prscataly senogdilear varib ad adtdnator aad)bpGendlly, £La-activator

@1}(81' gs]; :aﬁglali(ﬂa%g{mu%ﬂ g%rﬁg(gung)nng %eﬁﬁ%é u? d@ﬁ%sér%e%{ich a pair after
A eebin(1 Mleansathe hc&ﬁSﬁed onelyalagd i aicﬁvaSc&bﬁE@fheﬂc}fafgématah&ng moiety.

ﬁﬁ%nd sehﬁof a-ol efins, and.on one is sel ected

Ig Frqre. s S8t Yaedt Ca%l%‘ °8PHP951P% fﬁarYeOP%‘@PaéE’tCQHIPPF%metCH @etivator
SRR B %harlgélbé/l@ﬂm@nl@bl'é@/r RO 68 Rt leadt AR T nhdte poly-a-olefins is
certain enbod ts, the first set of a-olefins

dvoEsd der ‘f@m&ﬁ”hfs)%ﬂlezw%?n 30 or 40%to 70 or 80 or

%@%]Of th6nd %@({dnﬁétﬁ’l %E'dﬁtatﬁ?gomfd@iﬁoﬁrb%n@ﬁsm ge@ilodch€ and an
to C13 a-olefins in one enbodi nent, and any one or

Mpiveopio fore a catglyptrompesitiery | MetaHeceng, caézﬁmt lsempounds include half (one
24 o?gﬁtﬂﬁ&{yi bRndd0% PIRG c@ﬁteﬁgﬁ@ A0 (t\tvg' @yc@ﬁ)eht‘adl@yls bQI_Uﬁlg to a metal

efins’in yet another enbodi nent can be used. 1 '
tratcarrordvoth cmmle@dlamg se¢ elcned cydlanvntetieng digad os Bgands isolobal

. ' ' e | ;

9 cércﬁ)lb%@]&lgﬁ (%@Gﬁ gf)ﬂc{éi 68 /oap fleca?%{élﬁlaﬁllg FF[ gﬁ&‘éﬁe ofttmore leaving

gmugz(s) weded th ¢heGit deagtronk areg?éatom o%reéxan@ le dmdlatfhald‘we@ﬁcompound is
an 9 Qr Iar lefins in

ﬁ MRS lnes?ﬁmgch %eonteg'ggz g]etalllocenes PR ety olea\zl%%roup ref}ers to any

er e cértai n enbod
hgamédhaacmi bé ab‘strﬁcﬁaﬂfromrmmbmllmgnet baalyweomptdad faem a metallocene

| to h b
S Pigh Ly PO R b Betidpp i PE i tlRRy oVerage carbon

po82]ageThadpoligdniinaer gaferaly lepsdntdd BRIrdAOOramoBbdnding systems
anot her enbo |msnt nd a nunber average carb nacrunber
MR INE & SPndiothata 4, Re SPThAY SISy &t Mo ST %ﬁ-rg‘lﬁ FEHgm(s) or a

&mgbi@dtion thereof. These ring(s) or ring system(s) are typically composed of atoms
selected from Groups 13 to 16 atoms, and selected from the group consisting of carbon,
nitrogen, oxygen, silicon, sulfur, phosphorous, boron and aluminum or a combination thereof
in another embodiment. The metal atom is selected from Groups 4 through 12 of the Periodic
Table of Elements in one embodiment, and as otherwise described herein. In a particular
embodiment, the metallocene is a Group 4 bridged bis-Cp compound, meaning that both Cp
ligands are bound to the metal center as well as each other through some “bridging” moiecty

as 18 known in the art and described below.
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| east 10.1 carbon atons in yet another enbodi nent, and
at least 10.2 carbon atons in yet another enbodi nent,

wapaoasseBeast 10.5 carbon atons in yet anot herPCT/US2009/038014

enbodi nent, and at least 1 1 carbon atonms in yet
anot her enbodi nent and at |east 11.5 carbon atons in
yet anot her enbodi nent. In yet another enbodi nent, the
a-ol efin feed has an nunber average carbon nunber
within the range of from8 to 15 carbon atons, and
{ 93] 101 Bnel 2nbadiReR, 3O MR talI0c AR AUlabi®fst %Hfﬂ@gin@?rﬁe uﬁﬁ‘x"dged bis-
rom10.5 to 14.5 carbon atons in anot her enbodkng

ahekpreRtastienyd megnllpaeng poppaurls gaeseatc &y farmtlnéh): L'L MQ,,, wherein
&m?‘id'a{?@ pe alle%gﬁﬁ)c] to’%ﬁ }’Me{ahcéntﬂs? 1\fI ' a'hﬁteagle(? Gl l!)(;?ﬁg tﬁfh@ dtal center, n
of producing the at east one pol efin,
bdiy/) ey, intgger dtohyy] ok apt Bdydr@ne amqf,heg @mbocampmtamdys 2 in yet another
@R&gﬂhmﬁron1the feed in certain enbodi nents, and the

may consi st essentially of linear a-olefins in
[ﬂﬂh‘ﬁr ehbtdinnlentl 5. th§ @&M]ato‘lﬁhé‘l\/ﬁ’ isl efacted f feamal tlaes group consisting of

tt)l}rou I'ﬂle][O at?nmsI B a neI eénatl)goglméerr]l A an% Faei}é:cged(a)flrc}/r? t[he grqlﬂ) consisting of

Ge;mm 4catad ﬁsﬂtommmpaomotd einticuias edﬁbdhnedt hed &i or dnonm]ayet a more

i SRR s Do A e uihhes TR T T gy pny paricutar

@;ﬁﬂamﬁ istateOif "thd preyesle thvbiiogle stk i IEligeR) Borpait ﬂeabte(fr@rdiemlcal bond
Cfll vation, it 2 {hhe un ct i vat ed cat al
s} é‘l?a‘i“%\tﬁﬂl@?ljl Mé@ tHee 8‘?’?“%16@?%&%@8

@imﬂcg ﬁ‘allnl the lcavig® gﬁﬁf)é ¥&in@ o (&Q@m}@sccanﬁonhcahkﬂﬁhtahmre WO highly
I's used to describe such a pair

When
%\S@e@flblséq $1\l?§tttm&wabﬁtf%ﬁ@hwgcttoﬁ% activated catal yst and

LO‘)@S]aCt TNAL OLn@ Pk HRE of HemaSs @@lafi‘@@tpnl%am Qb as cycloalkadienyl
urthernore, this activated "catal osition™ may

bgsoilomsl hojerecystin prsdoguere The Cﬁdtgav&twwadmnomprl@q tfems sclected from
I n

@B ?foglg Fl%llsgﬂg bg@ oﬂgé £ |16rafobélﬁécg éi Palﬁg;lg%u?r}ggﬁe)a‘?&?s @4t make up

thhépr lw@da oA .sclroeB ijrpml the greaip @nnﬁmmmﬁ rarbeiheniteegenl grygen, silicon,

%%P %ogﬂhgébg? O%Mélﬁl%ﬁ Bor0F taﬁl(!l laRlﬁNg"t F&j c&ﬂblﬁgtlolny @ﬁe? of, wherein

t conposition ocene cataly
camlmmouzri@s up aicllezwd 80% alf the(rmgemm@lraa ﬁeﬂt mdreempticubdu,rtde €p ligand(s)

%re sefeal Cfem ?hre% %r%?lg cgrll‘lslcfltm \PK)sut():s¥19uté) %%rgs)lugstp( t2d c% lIlopentadmnyl

”

The Cp ligands are

cen ounds”
hg}nnés alycbhgmdm@wbehyol cylclogemﬂﬂaer@'i ﬂolngamdn;g emnhpd)ésabf Wioich include

| ) d t . ret al
S BRENGSGBRgy. MR ORGSR T gramptes o
aich | 1gasds (im(hldm%yalopaitﬂfﬁnyﬂn%}glgtﬁ?gl?ﬁgefnt}&eMI f1n6¢i1lde\li)@|2hndenyl

nd is the so called

fHEEM ocenBeE Y SREUEERF « | o4VF HOFURBER. r of drdoegagpijododecene,
plicgailiddoatl, ¢anehRlabshylasipaehyif@rongl, reetial10s@iNgacenaphthylenyl,
catal yst _conmpound to forma netal | ocene

7-H-dibénzofluorenyl,  indeno[l,2-9]anthrene, thiophenoindenyl, thiophenofluorenyl,
hydrogenated versions thereof (e.g., 4,5,6,7-tetrahydroindenyl), substituted versions thereof
(as described in more detail below), and heterocyclic versions thereof.

[0036] Independently, each L® and L® may be unsubstituted or substituted with a
combination of substituent groups R. Non-limiting examples of substituent groups R include
one or more from the group selected from halogens; hydrogen; and linear, branched, or cyclic
alkyl Cy to Cyy or Csg or Cso groups; and alkenyl, or aryl groups, or combination thereof.

Non-limiting examples of alkyl or aryl substituents R include methyl, ethyl, propyl, butyl,
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catal yst cation capable of polynerizing one or nore
ol efins. [0032] The Cp ligands are generally

WO eppasssss ed by one or nore bondi ng systens coP@I/US100%038014

p bonds that can be open systens or ring systens or
fused systen(s) or a conbination thereof. These
ring(s) or ring systen(s) are typically conposed of
atons selected from Goups 13 to 16 atonms, and
sel ected fromthe group consisting of carbon,
dﬁ OR&D, cPAYLRRA, Stloh&aN. beﬁiﬂjl fobbherdD gﬁﬁﬁ@ﬁrﬁyﬁe 1REY BBluding all
al um num or "a conbi nati on thereof "i n anot her
@% s@meenfor exaeplerertiry hutplrisperogd] eitballike: ddsoGrtdersstwp R groups,
AR Rt e e L Bn s ETEF s M cture having
&amﬁut@ 40 atome sdiestkidnficoe carbore nitwseer, bassnehospharogy, oihigoy germanium,
Qﬁﬁlﬂ%ﬁldb LS op Qg{pgferelg{sanl ng that both Cp |igands
are bound to the metal center as well as each ot her
tﬂﬂBﬁughTm)lwvmg)gnocim Qgf fcmmlubt(y) as mcslomn@xmlabme ligr@dabdund to M.
? G5 Gh t}peeodm a%lpr(l) \é\fta{e %l?elm 1 A Vaﬁlm%gr 1 (f d ort2 such that formula
cene ca yS oun ds "ar'é un e
(:1) sbyal epentad |aemgtﬂtrahnie&ﬂlbme rtmtaﬁ,}@npommjmd; epres®itively charged

S Rk oo hat e BREe @trd B G, bromine

itbes BRd Rldideesningy; hydrof@i Agn{) atliox ARrdupt, ageliy] fgrqups, lethyd ghoups, and
Hd is. 1 or 2 in another enbodinent, and is 2 in yet
o %Ttaiqﬁ’llgr@ﬂ%dl ment. [0034] In formila (1), the netal

ﬁm@sp Mh drg e&ﬁ)'o@l@ﬂeﬁﬁ tlferrﬁéfhllda@le&fa&%@t 6&ﬁ]§duﬁdsl dfghepfnvenmn include
ps. 3 throu ong in a one enpodi nent; and

t%lé$ee‘?jftf@8n‘f1‘i‘ élnhw I;;r 6%% aisdirderchly eh efhsipy 2 pridging gepup. “A”.

@he%& Qﬂ&geﬂ Qodp RS ar %f&‘r&i‘% al bﬁd‘gé@ HeP®BBEene %Qyét%oéﬁo&lﬂs and can
Hf yet armreéartlcu Lar enbodi nent . e];reta

bm@pwwzﬁdlbaé@ﬁwlq Aot AN M Qe avhersinraring” amlL e b@@dlt%\rhe metal
W'aﬁf‘&dcﬂ'b ?St Bhufid ltd’]thte hﬁ‘et'ﬂ rc@ﬁ‘tglmh Heﬂ%@&ﬂ anmtegaefr(g? 1 to 4,1 0r2in

I'Tgand(s) format [east one ¢hem ¢al bond Wit
ereteial cnzftodmautst endk Bimyat heotherenbollioreh éhec%tta@m;ls% L M and Q are as

?em(? H{]Ejl&,: anﬁnﬁe gR'alelatg? tﬁﬁgrgué)?g t rb%{m(i foOB0¢h E@ an% %Z tthrough at

eavi ng oups yst compound i n
kel ynab@dpotlivhliegthhoictg tseept | bl e to

titytiontabstraction reactions.,kQ035
@E?%r oufggn gl%mt%ng exa]ingl e g] bl g%ngC%roPp % n Som ﬂormﬂa é%) 1n8u(ge divalent
b:rydglr@grbqﬂlc&nwimﬂg gdeudsOanroluptlé nodyakdng sactadsolguest limited to at

|ca se .atons sel ected,.from
EHE P otl® TR PP it GBS i RedfufEh S gi Mom or a
comitenaian theedol ard (}brtaﬂh%lbﬁﬂlﬁféﬁtsthaiglﬂ’g@(@wp\ ’td’a)ﬁtaﬁis a carbon, silicon

%rage%ggpslurﬁ :;{%pg e?é%CIAg)%;élg}%@n‘tgqu% g[g'ﬁst one mﬂg’olnsattolnq %r at least one carbon

atom in a particular embodiment. The bridging group “A” may also contain substituent
groups R as defined above including halogens. More particularly, non-limiting examples of
bridging group “A” may be represented by R%C=, R)Si=, —(R"):Si(R"),Si—, —
(R):S1(R),C—, RHGe=, —(RNHCR)C—, —(R)1SUR)Ge—, —(R)2Ge(R),C—, R'N=,
RP=, —RNCAR'N—, —RRCAR"P—, —RRSI(R)N—, —RRSI(RP—, —
(R,Ge(RYN—, and —(R"),Ge(R")P—, where R' is independently, a radical group which is
hydride, hydrocarbyl, substituted hydrocarbyl, halocarbyl, substituted halocarbyl,

hydrocarbyl-substituted organometalloid, halocarbyl-substituted organometalloid,

10
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sul fur, phosphorous, germanium boron and al um num and
conbi nations thereof, wherein carbon nakes up at | east

wGMwoiseshe ring menbers. Even nore parti cul arP@r/usived/03s014

Cp ligand(s) are selected fromthe group consisting of

substituted and unsubstituted cycl opentadi enyl |igands
and | igands isolobal to cycl opentadi enyl, non-limting
exanpl es of which include cycl opentadi enyl, indenyl,

fluorenyl and other structures. Further non-limting
EXARRA bBfonS HiGkbstituaTsSu) Nehirle YRRt @A MY, or halogen; or
cyclopentaphenanthreneyl indenyl, benzindenyl,
Mo meaiy R macheahiped foim s 8hg Pr ritssybemcangdtQisrea depgribed above.
gﬂ}%]()peﬂt ?%ﬁie&gﬁ%cﬁgte thepllﬁgtgl%geﬂé' cﬂgl?ﬂyéomponents described above
benzof | uore phenyl 1 uor enyl,
@clHdea yb@lrcspeml[ah?la@mdmrtmw@whc 1S¢me|r80nr¢@emmmxum)emyd may be a
9} ant hr opﬁ?@

éﬁool% ru]g?eéndél %Eﬁocgﬁlghtena eg} ver g%é lé%sher \&r éof ngle, - bridged,
Qsemgl,e:mca )3} ,sﬁosﬁmtedtmahljmtplm myﬂylcy)mpwb‘sha\)ung edacemlc and/or meso
1\§oeréc§ heg? Zr E)Cﬁe/ I:el fj é/og?tlstgtgﬁ% r e sg(rjtévlgp dﬁ%ﬁ:&&%}dgéd me%alpo\/\gﬂe catalyst
¢anefepende Tht Y'meadodent Aatalyst ddhpwagntbesafulsinbibe iptasére dnantion may

substi t ut ed th a conbi nat of , substi tuent groups
RNl 41 ot i R aip P eSS rdisedy i TR Bhmple, any
tondinsgien one*, 0F, MpQeAfah@Rdgrhips.gr oup sel ected from

| ogens; h ogen; and linear, branched,. or c
Eﬂ%ﬁﬁ Ci%he( GX‘@{Z@ EYROS1OB r dBGEPe r RS  CORMESSS| & ?Fﬂocﬁﬁe and an
ﬁﬁlybtoﬂﬁl%@%mb@dlm@ﬁlmhe kBB dohPbadn mNP el tsu rt material as is
exanples of alk or aryl substituents R inclu

Wﬁlylp t ‘éf”ﬁylAS 1&?@)}591]6“1 tym p%cﬁ{vypr" 1ﬁg§t§)}ed to be any compound or
SRR f! oonﬁ%ﬂilllc@h@ﬁﬁb'ortecp%F‘ ZMbupBbredN&Mydn 840 H@ﬁfat%n'g single-site
the like, including all their isomers, for exanpl e
eaalyst sppPaE ¥¢.2.. MeBPraspsH Cramndt imHee/amine coosgligafionggompounds, etc.),
Ra R iBRi s & Ltal o n '
L] SR AL QHBRc spolfhs HOPEE Chia BBl o1 ! s imvolves
thawbstigetiangrhagleps Os@leavlogrgroge e er @ if therfoauldsistructures above) from
U
O e R Rl BRI P Bl E O R T Blacnt nvention
hre dlwis ngtivgredupsar® oefi polymérizaid) uangesusb adamioon Embbdilichte of such
%clftig?tﬁr%sln?l? H(? qJe%Vhse a(\:}% Dglg)c%?%slr g 11% nort 0 ?gf(r)n)%ng gpto Q/S@)ﬁd?(%c%%bp/lalummum
bxadayybml s@l:)ﬂl@ibmme:omelmm@wnsatarsrQGN(EAﬂb (abretnatelypGetmiging activators”
cat al ~Oor a sitive har ged conpo
o s RineGR RES B B e RGP B S PR metalocene
@iﬁlya;tl aenphaso br amdtaRcaicomioan that odi d@ivat 6, respect to olefin
drogen atons, al koxy groups, nethyl groups, ethyl
@¥8ﬁﬁ'anﬁhd ot her al kyl groups. [0038] In one

di mRmte pdrid@lBt Alid WRAAeCRbF WSthis GRRRRAND s Of el Qcids such
I nvention include

as alumoxane (e.g., MAO"), modified alumoxane (e.g., "TIBAO"), and alkylaluminum
compounds as activators, and/or ionizing activators (neutral or ionic) such as tri(n-
butyl)ammonium tetrakis(pentafluorophenyl)boron and/or a trisperfluorophenyl boron
metalloid precursors to activate desirable metallocenes described herein. MAO and other
aluminum-based activators are well known in the art. Tonizing activators are well known in

the art and may be associated with or bound to a support, either in association with the

catalyst component (e.g., metallocene) or separate from the catalyst component.
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those of formula (1) where LA and LB are bridged to
each other by a bridging group, "A'. These bridged

W@ ovpoussss are referred to as bridged netal | ocRCEUS2009/038014

cat al yst conmpounds and can be represented by formula
(2): LA(A) LBMN , wherein each LA and LB are bound to
the netal M and each Qis bound to the nmetal center,
n being O or an integer froml1l to 4, 1 or 2 in certain
enbodi nents, and 2 in yet another enbodi nent; the

P3PS EHmtB oM ANeaQ i8kiSin@Sadi€htbRe thole ( @r@uparlg hh@ubstltuted
di val ent bridging group "A" " is bound to both LA and

ecmnouds, at prEgder, drsulsisepdoboren. ielluamm, ghindpym, gpllage wnd indium
%&%%%Jldsl\k%ﬂ lﬂngiu}és ”t‘ilel%&a”ﬁl' Eire@f suBk tﬁj&'t I%5130 6 QWP cact’ independently

mforrru i ncl ude dival ent bridgi gr oups
wetastedi ﬁn@rmglll@ﬂs Iaékasxls olrréogen.othstitated alkyé, andmar:éhaﬂqiea@lkoxy and

pahlltdesn (ﬂl ollé gﬂll{ao%gg%]n?, t@%trh%e%%%ugggl% i19cfe Qld%%[}bs%fécte? }%19121910 en, mono

trogen, ger mani U
cromdtlcwchc oncludheg hdbs.ubi;thutc@rar)dis rallezﬂd;) autl arlmscormmud@i ang mixtures
A' _con .
%Freop Ian]HOtheAem%O&}rl?Br%tglﬁ tt are% rou rg g% cq%dngonsll el rgroalip(s) r}rllavmg 1

m)r20a;far‘doe asimspaiRylgaeups hawib ® Mtd 20 aarl}mrd’t(brﬁﬂ,l lam)xy groups_ having 1 to 20

STRE A Eo G A2 38 2 BB o e S il aryis). and
fiahtogeioss thMeo® Ipafkt adteabiyodifent; the firtd mu@@ammsedqfom alkyls

g%’l dg' nth? of: 0(1;%;021%? phgr?yl ( F?Eprh%%? naﬁﬁ turesRZkfé‘Qﬁ In yet another

%I@&IKR%KE Rhe Zﬁ}ee rc(uBé al?esée(e@ed&ﬁﬁn hli: (R§t&2 @g: vhaving 1 to 4
ca{lp_%n ggmsﬁnﬁﬂy halog%@}edzég@% Nn haéqg)enagg%lqu ? and mixtures

WEBRLE 1Y YigeHl dﬁﬁiﬁ@g%ﬂgs@t lt¥o m@ark Bl §2bas 050 Qf%'h?(![}oge%s are replaced
hydrlde ocar byl , substituted hydrocarb

bbmaoélglpgcm ,groglgbgqlqcfe@t &amh Apgréer Hhjorine and bromlne In yet another
ﬂ}ﬂfy @}ﬁbﬁ’lle Il%gtbaﬁts'tch&ﬁ&getﬁé JeRRNET ?‘l lt?i ds@bstltut d Group 13, compound
0 loi'd, di sub

car byl - tituted organoneta stituted

¢sorponing dugshipbBudrided el @OWpthi graupobqinghibbly iflugtiésd plemid pnd highly
g[gen; or two or nore R nmay be joined
ﬁ@or?%?ﬁ%pg 1%% ring system and Qis as described
Hoddle. [lwmh]er etmquan@mnh@mqutralttedsubémaned Gwupes ablhpmmdeare boron
cat al onents descri bed,abov ude t
Qnipounds ura c%gg Sp %1'188 ?lu%rropheerr]lgﬂtbloroo%r%msé)eﬁ'luorona ht yl bor%rll tris(3,5-

dhr(tmﬂmdirel)rlathalmdlenﬁ)bokrel arlﬂantéolﬁﬂmmﬂlylsﬁsd}perﬂuomphenylboron, and other

RGPy, e Pk Frrd G P so ek P and ther atuminum

epthaleyist conponent having a racem c and/ or neso isoner
itself, canstitut ] east two di.fferent
@Sgéged v P R PR eXAgR s %fo‘r?BlSn‘@H‘tZ%lg apfjyators include trialkyl-

subBitaded OC eRMofiAmAl Kaks CONBIPNER " tis@§dmnioRivhhe ®i&pRMAY1)boron,

i nvention my ) )
tripropylammonium  tetra(phenyl)boron,  tri(n-butyl)ammonium  tetra(phenyl)boron,

trimethylammonium  tetra(p-tolyl)  boron, trimethylammonium tetra(o-tolyl)boron,

tributylammonium tetra(pentafluorophenyl)boron, tripropylammonium tetra(o,p-
dimethylphenyl) boron, tributylammonium tetra(m, m-dimethylphenyl)boron,
tributylammonium tetra(p-trifluoromethylphenyl)boron, tributylammonium tetra-

(pentafluorophenyl)boron, tri(n-butyl)ammonium tetra(o-tolyl)boron and the like; N,N-
dialkyl anilinium salts such as N,N-dimethylanilinium tetra(phenyl)boron, N,N-
diethylanilinium tetra(phenyl)boron, N,N-2,4,6-pentamethylanilinium tetra(phenyl)boron and
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conprise any conbi nation of any "enbodi nent" descri bed
herein, for exanple, any conbination of LA LB, M Q

wozand4888Hr oups. [ 0041] The catal yst conposit i PCI/US2009/038014

descri bed herein conprises a netallocene and an

activator in one enbodi nent. The catal yst conposition
may include a support material as is known in the art.
As used herein, the term"activator"” is defined to be
any conpound or conbination of conpounds, supported or

HASUPRQY t eqiali ChaGathi@at | Valg a s§élﬂg| Qs Si L%t Yatimonium
co ound (e.g., netallocenes, Group 4 imde/am ne

mtﬁatomphertyé)b@r@an décyclehexyjamnaqpitin astrfphcay Bagrpmpng the  like;
ﬁrﬁgl o&lﬂ%nﬁlﬂp Eélﬁs(nfl{}lp %ﬁsrj' &ubiRtg! tM?ﬁen?QE'ﬂBQﬂﬁlﬂt tetraﬁpheéng%)boron and

i cal y IS I nvolves the abstraction of at
o enymmonlgngw@a@elqt@lgx@hpnyl]bOtMe afid tmaxy lapliosplrangmu sets such as

@%Ré/n ) hfo p%%h@egeat dgﬁéngtf)g&jogr tr r{)}gﬁl gjﬁtoﬁluxls{etra(gentaﬂuorophenyl)

bqw]e rttl(lmhh}éplenylh uhosahttmmtt@d(nh@md)bd@no tréﬂllrm:.thylphenyl)phosphonlum
R 8a(§ﬂena/péoartol ond tﬂg 11 (]dJ t%Elr (l:,l}nlll’}{l%’} %réﬁsvalewom ment S of

suc rvators incr such as cyclic or
[Pi0# glomewihen pmloy(chgrdm@m@rdmydnad“umﬁpm axiothe aiytiang isased, the molar

[ t
R IR S S TR
AGgd vafrom 3'9:1 tOP:1aiRYefdih @mbodifatNdvhdnad NCaN o€ N ioafct aclivator is

neytral mnetall ocene cat al mponent. to a
WethA FO5CENEOLLRY BlFe Pq]lés(eg ﬁ'lsl%lg)to &, Latiy gf the, %)S%‘élg%toq: (g/hen present) to

Abeflédndal e lrz@fel dIHIOODQ%Z]]O Maf enddahbodivbml hid 50(11 |tc$ 20:1 in
within the scope 0 invention to use Lew s

HptKT s@b%qna%x%ﬂéo?é t@ 26: 1"1%@ 'c)nothﬁlb@qudgaenwa%i%éo 20:1in yet

ARt embJdilBAP Ja oﬁ’engnl%dhﬂén@l AWTL A BRr GO RROHRE S0 @c%venge any catalyst
activators, and/or ionizing activators (neutral

quqrqnc)ﬂ@w@ﬁveagertqap Cabis same compemidgh the co-activator, an alkyl aluminum
&ﬁ&%@&iﬁ&g@g&gﬁhﬁg&ophenyl)boron and/or a

tri'sperfluoro boron netal | oid precursors to '
Eil@ﬂﬂv at Whdesi ﬂblb10@an¢éud1 tooethdsluoasapict @A Gler aierl asNOnctivator,

I I A )
@Egncgl}l{]l%ﬁ? Yr lﬁml\;b%p@%&ﬂlo%gﬁe ?éallsﬁ%\%\g/l ﬁ?[tﬁlﬁ\gﬁv\% r?n Q%ﬁgﬁfa?ot 5000:1,

oni zing activators are
bﬂﬁ@leamalﬁobé ta§§@x¢|latamhlwmhodymelbmumdron05(w Lopp@rt or 50:1 to 1:1 or

1 ﬂm]ﬂPaﬁﬁ9&£‘)lont¥Ath the catal yst conponent
a or 'separate fromthe catal yst

[ﬂOMﬂoneTﬂhe ‘[Iﬁzﬂyﬂlﬂé” @Xafqad:tem”)diﬁet\m@luttheabatalm icampgpition and the a-olefin

qrs i ncl ude 3 tr.i-substit d .conpound
RE R PAS oAy oSl fiwalh iy RS AR M eins. By
abatfingy MhagR| théantrisad chentichil wgact@Maumas ocAnds By xbhib@stion and/or
t her eof &e t hree subst tuentkgro ps areyﬁach

TGH’&%?:’S%%‘H AR Py reeBpEe sy ofr Jieimag S borwesAyiPe CORBI5YE rfombined
SHRSAd dndthed idhk phiicul@dr it itioR e Bakibfl RShat dF KoMy 20 Gombination of

monomer units repeatedly to form a polymer. In certain embodiments, the reaction may take
place as a batch wise reaction in a batch reactor, and in certain embodiments the reacting
takes place in a continuous reactor, examples of which include gas phase reactors, slurry
reactors, solution reactors, the later two of which may be high pressure reactors. When
present, a diluent may be used that may include the monomers themselves.

[0049] The conditions present during the reaction are such to produce at least one poly-a-
olefin as described herein. The reaction takes place at a temperature within the range of from

10 or 20 to 80, or 100, or 120, or 200°C in certain embodiments. Further, the reaction takes
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hal i des. In one enbodi nent, the three groups are
i ndependently sel ected from hal ogen, nono or

woredoviressss i ¢ (i ncl udi ng hal osubstituted) aryl SPCHUR200%038014

and al kenyl conpounds and m xtures thereof. In another
enbodi nent, the three groups are selected from al kenyl
groups having 1 to 20 carbon atons, al kyl groups
having 1 to 20 carbon atons, al koxy groups having 1 to
20 carbon atonms and aryl groups having 3 to 20 carbon
?ﬁ&rﬁ a(]dr&@l!lrb’ dF Bastiat i Wrad &'yl 8 1.4amch HQERAINRILOMNents, and
her eof dy anot her enbodi nent, the three groups
bgtweanel. %@ré MParip 2-0cg1 3.0nd# iy cartaiity cpbedimpysn gfﬁlwpbfmerlzatlon
1% n@f&ﬂlls uﬁl@ﬂ?%}@fﬂerﬁﬁd Imo?l((ielrl E[(?ﬁlaﬁllfh%{ Qggnsta!np aﬁ’cﬁ(‘}r s%fét @ﬁlfjerature a
enbodi ment,” the three groups are selected from highly
hmt tgeovalt @@anaIISk ¢hgloyralvin regrtdin tegbadiowntsodiegt wapsal dan dphlopnducted
y e Si
AR B, DR, S 00 Bk LRSI LB Ui o
Imamt btvhfatdlw ptee@DstedSt@% etfreanhebh)cdolu@emsmaroe qfelphca«zreebntent by
C1YCgﬁagn% on erﬁrtﬁ)rg% a ex e az(rcjoofel{,[%gn)égfterﬁ‘l O% a C?IHbmarhon of Hﬁese methods.
posh|c hi hmmmwn&mthmeatsprhelcstagzst ¢dn€81ﬂtb8din tsuih elek E@nguglt AB1 or 0.5

RO LR S P 0N a e RRLAGH 2k wRAy of T80 or 1000

lcuayiirt e fime@pdte iy dongPooripser gfOdcfinfe@not her
ﬁ) glun nctegtpltétheg@g teé%ht&% E?h]ﬂéllég%&lhg gélgtgon% %ogducted in the presence

I)ﬂﬂyﬂﬂ%éﬁ I mr QﬂJiﬁﬂMﬂ hg)ﬂﬂfg@ﬁ] fectl chispasd frblrﬁ rsarap ik by bpm in the reactor

trifl uoronethyl)phenyl)boron,
%Y.Stegl(ta.IOQO %&99@ 1080 P& 1 0.990) et FroBE P ‘Pf’élﬁ%tb%lreéﬁmplé’l’i’dvalue being

dernd k@b vr b lt'@ﬁ()(ﬂ)aﬁlﬁ‘ﬂ tif; laRGhoH VoI ch O TROMAGkt 3R Ay drogen is
conbi nations thereof, and their alum num equi val ents.
coabqd byl the gerignrgreure wbhydrpgentin iy resctomsyséam.ofn thigigrss, 5 or 10 psi
£idAE +38h0 VR } ! Edi@biEYds AL hin th
g g b P O R AR S e Rl # L8 being within e
repgy ef(19he M0 psbor on, tri propyl anmoni um
f]a( P e&)’t k&%g&}lmehtrs Ial(l %eﬁ‘éﬁ%ﬁt%'%@& WWhe reactor system to facilitate
ra(p eny boron, tri net ammnlumtetra(a t ol FS
the _mmnmgtqf |rmt0hycb1anmniswnrdtdevvna(e@mt fiitrytliqnbfmdmperatlon The reaction
{151!3 tc)a%’lnt 1¥1 AHon I5unrir1]n£ %g Eo eomrsafnlolfllor %]thﬁant) ? S OJ] ng on the amount of
r'i propytanmmoni um ra(o, p et i
d:ataljmmh;eldathmdmmametcen\rew@m mcdlUmilbyh pdmemgﬁ filbo Dr)msldence time of 10

t 1 Eb?Ut § 2?%1]% : 1% m‘{d:ﬁ%‘gf"%eéln{ aglﬁl{}geﬁ%ﬁéwpr)% E% rah?]tger embodiment.

T]Iid c(am-l)bué()(hﬁoaﬁﬁmwmhm degdtiv &t O atdddritbhO@AOR ady CorvBrtionhlk®eans such
N, Ndi al k

as by aqueoug and/or alcohol wash with optional mixing with dilute aqueous acid or base and

then separating the organic component from the aqueous wash. This wash is repeated several
times until the catalyst components are removed. Alternatively, the catalyst can be removed
according to the method described in WO 2008010862 Al.

[0053] In certain embodiments, the at least one poly-a-olefin produced in the process has
high bromine number or high degree of un-saturation. If so, in certain embodiments the at
least one poly-o-olefin can be hydrogenated to remove the unsaturation. This can be
accomplished by fixed-bed continuous hydrogenation, or by slurry hydrogenation using many

common hydrogenation catalysts, such as supported Ni-on-Kieseiguhr catalyst. Other
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aniliniumsalts such as N, N-di net hyl ani | i ni um
tetra(phenyl)boron, N, Ndiethylanilinium

wo ewpafsBenyl ) boron, N, N2, 4, 6- pent anet hyl ani | PCI/U82009/038014

tetra(phenyl)boron andthe |ike; dialkyl anmoniumsalts
such as di (i sopropyl)amoni um
tetra(pent af | uorophenyl ) boron, dicycl ohexyl ammoni um
tetra(phenyl)boron and the like; triaryl carbonium
salts (trityl salts) such as triphenyl carboni um
LahhRE emﬁwﬂohﬁpfn%omésdm@&WM%Q@&' Wi unsaturation is left in the at
tetra(pentafl uorophenyl)boron; and triaryl phosphoni um
@ﬁ¥?§3@&bﬁ(%§h4rlphenylphosphonlun1tetra(pheny|)boron
henid ANASRNANAGEL! BB el TRAGAA b rBANR e cara

5‘?nethylp é ]Hﬂ%éphoﬁ%un1teffa eny@¥ orgn ii@the catalyst
m -dlicfre vl Irgshie my thye dhivwpibo of wﬁﬂﬁasepneapqih@rgl¢f)rb@atoneeém@e desired
Erlﬂgrlal AsKﬁsor Q(ijhe%rg}lﬁl a{nd%c}fm}%h' K{g&%ﬂ,_\/thgﬂ} i otﬂep %@%dlé{\!h‘?{‘ Thus, in
a non-coor |na ani on or an ionic activat
¢estaunsmbodinieetsnihk afendsamapcqmﬁprishe palgtd- vlaiﬁrothat dves not meet the desired

ne Is hi,n_the s i%
%ﬁirba lbut dpes com rlsetaﬁ éea%(taor?ﬁ Sudl pgl}l 4-0 I%n 1_§Ln3{ 10fa1 o(fy -g-olefin in
the bteadsn:aerdbmw framm sy, so\ee AndabdNGAn@irbyaany i mamw act i vat or

' sed, a,co- |vat ) a e us nol ar.
[543 on SEor it i B oS PEQURES mibie Rudiling from the
fé&dtibgj whieh ean ﬂigﬁ Be tdsbih@ngieh @ddnh@@@ndlmﬁ mSelaoélksit@ f(ﬁrﬂ@ lubricant.
iment, and 500:1.to 20:1.in another. e
B%O%ﬂ@dtf’&enﬁe the TeﬁCtkPét mixHse I‘FeF‘““éﬂB P’h’é’ﬁ@ Wl‘i‘n’é‘e Pisgrlugt of the
fe@ctd: e Mt Vet @e%tye& ol@ﬂb@[ﬂbﬁ@ahbodhlﬂer@ Rea gm@@ﬁmmmg a Kv'®
a,  scavenger is al so used to sc avensge any cata

ihia dhe Tampreoisiion dAge POSth dhe ik leasi pae @ebmbeﬂﬁ@n Bes 4 K™ below

Q(Q)OacﬁtZSM@BPBOOOa& ﬁbb)élr 486050 mm&%@mé‘ﬁ% c@rté?ﬁ‘ Sther embodiments.
enbodi ment. [0047] Wien an al uppxane such

Fresthiey Uzl aideanions melycomiein has /K wishin e rapge Qfétom 10 p1hkS or 20 or
56) Itd"‘SO(f %1: 1BoPbr @5:6()' &aﬁ&io 50290t (ﬁ'l A6 &R 006 0‘1‘%@(‘) ICX‘[ 1n yet other

hin the range 1 to 5000: bet ween 1000
@d@dlmemﬁs c@r)teamheleqrmbmﬂumm% ghe ajrlea%t o BOGe-Dlagin 1@@@ \11 of greater

ﬁ)llé 5@) nent@gi‘lﬂf()ogﬁldsfgbﬁﬁ :['hqqran C?;froi]n, id? ‘Ptls‘flé%zoto to 3Qg or 400. In yet

bthtwveambov:hht@nts attabyswlecaap o‘m:lglnto rdlmidltlbm e (eeiglitefaveragee gdolecular
\t)vg‘lkﬁ IbLIﬁ‘lb%CgVe? ear{l]éllecuw L aeb e?rl e I%E 0%6 at 1éal's‘{9 Qriaer ]te\%%g olefin is

orm hg pPo reacting
w&hmethmrangs o fedrenti.Cal li2eactliSown 8.Hadr 4r@yor LT us da&rrblyled by Gel

O T O T R AT N
@os6]anoTheit; ledsnNotel@lypaoleiia whasistd avaitibilyof twoh@ ni@acy, bdTs to Cig
A T T
b of Raht cORistBYssbdleBly of 1-hexene-derived units, 1-octene-derived units, 1-
decene-derived units, 1-dodecene-derived units, 1-tetradecene-derived units, 1-hexadecene-
derived units and 1-octadecene-derived units. In yet another embodiment, the at least one
poly-a-olefin consists essentially of at least three olefins selected from the group consisting
of 1-hexene-derived units, 1-octene-derived units, 1-decene-derived units, 1-dodecene-
derived units, 1-tetradecene-derived units, 1-hexadecene-derived units and 1-octadecene-
derived units.

[0057] The at least one poly-a-olefin is present in (or added to) the hydrocarbon base

stock in an amount to lower the pour point of the blend by at least 5 or 10 or 15°C relative to
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pl ace as a batch wise reaction in a batch reactor, and
in certain enbodinents the reacting takes place in a

W@ owilese8us reactor, exanples of which incl udeP@EBS2009/038014

phase reactors, slurry reactors, solution reactors,
the later two of which may be high pressure reactors.
When present, a diluent may be used that may include

t he nononers thensel ves. [0049] The conditions present
during the reaction are such to produce at |east one

80 b¥urdroi? betht BaRStddR HE brlcR@thoifteat. Nin cIiMein EABETinORs, KA Jeast one
place at a tenmperature within the range of from 10 or

pdy-vopldD, is pieseno @, the plend om@003 @008 ith> ¥ Phaithwt’e poly-o-olefin, by
Qfgﬁ’tddf MRVaSe stbd! TR base s%%k gﬁgltléeg’ Qlltilﬂhﬁ@palngé:gf ﬁa('im 99 999 to 40 or

ssure of greater than or 1.2%or

5(}1011:@} oral hwBpriob thie rdamd gn Cam bl@bwe@mt@.os g range af}\mcm@d herein.
'%hei reﬁlramﬁer of I}ﬂ)aiul!)&aﬁt or @él %a?%%%%d?ﬁﬂ%?a d%nf%s some Pf which are listed

ynerl zati on reaction | Ss“usua exo erm c.
bﬂder to maintain a constant and/or st abl e

era a heat . renpv. e ed in .
0@?@& nﬂ(gur?b gn done asPect 1ﬁ_%r0¥ %e% gﬁg@)é carg aCH ngm %ﬁ &)Siart—(é—aleﬁn having a
Iﬁ_s]io%@nlname rkmvmf et s , 108w 63088 cStX(Dk hsn@hd‘:vylise described herein) and

cir ulatlo ant t h a tuhe the r acto
%910 8%181" \ﬁednla ?ré 8P1éal1t¥nélg RpgSY om E@ |(?rna§ erwise described
}i)@ﬁh) and G)ﬁoaie&s&&bkﬂfawﬁ@ atent’ twweio. U$t’c‘(bt Bgothdreise @atceiBed herein);

rou a external n stem or a conpi.nati of
¥ ‘Egléqﬁfe?th%%?é ong B@‘B ?¢P %eﬁr%/ Pt AHATRAU R ECIeRt ﬁ%?ower the pour
g@ﬁtaifnfetluts‘r@aﬂeaaﬁ@ttbm poSr Ibd'httohﬁleﬁlﬁfﬂ%&fas@st&l( or 0.5
n1crogran1of,neta ocene conmpound per gram of ol

ef i
88Y t olmesrigin agepodimentsp thsraddliion %ﬂ& HgFahrag poly-o- olefin 1o a base

Bl l1aL e QB G RTRQ WTet @l?erblélfdasml&gs@ eftiud if 88demb ARk the at least
In certain enbodi nents, nerlzatlon reaction is

ersrliceelpiings adied o égeh%eest% tﬁ by elend Tk thstglhpowsfpoint of the
D RIRNAEE D SR RN tﬁ@%bér Rintld Q8 b2l RRD Redthe Kv'®
reactor systemto 1000 or 4000 or 5000 or 10,000 ppm
¢hangndy devbthdn freni( “an exenpl ary val ue being within the

e of .
A0, AR R PRSP &y v
qmmssmﬁeetoo@m my@lr:ﬁgéﬂmedl untte A@actmcer@yls@mndimenti, lethylene-derived
%mté é(t)re esﬁlgft%riltgﬂl? t abB?nt r Jm tgg gart] L a(l)st 20919 or bgeffr%]‘g avr\lﬁd t ?ﬂlyﬁene— and
plbgylerwn@evaf udi@ dro Sﬂ]ﬁ&npﬂly a‘t{sélﬁﬁﬁ]yei ﬁnoﬂ:l&ar teaibndiment, “substantially

ments.an.inert sol ve t.he reactor
SR S HTan Wil i S froBRerPierong bR Pl tafio S8 srgrent o no
giagteidbmnE s benon 1.5 vt at ihepoand@r.oper ati on. The reaction
[ can. ra from5 mnutes to 50 houyrs in one
&’ di Wugfg‘eaﬁb% iguderpgy Q%WOYBPH@HY%%% COYRQY! in the art.
Inhé@hed@fol A E (EONYEESE B mprRbEonddsiUabie Yaddi@ivésE dhbleRNthe additive is

tinme or residence time of 10
selected from the group consisting of oxidation inhibitors, antioxidants, dispersants,

detergents, corrosion inhibitors, rust inhibitors, metal deactivators, anti-wear agents, extreme
pressure additives, anti-seizure agents, non-olefin based pour point depressants, wax
modifiers, viscosity index improvers, viscosity modifiers, fluid-loss additives, seal
compatibility agents, friction modifiers, lubricity agents, anti-staining agents, chromophoric
agents, defoamants, demulsifiers, emulsifiers, densifiers, wetting agents, gelling agents,

tackiness agents, colorants, and blends thereof.
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m nutes to 25 hours is used, and between 20 mnutes to
10 hours in another enbodi nent. The cat al yst

w@eowposssss s can be deactivated and/ or renoved BPYT/HS2009/038014

conventional means such as by aqueous and/or al cohol
wash with optional mxing with dilute aqueous acid or
base and then separating the organi c conponent from
t he agueous wash. This wash is repeated several tines
until the catal yst conponents are renoved.
68" nafd yRlehbodiRnt ﬁ&@ba{%leﬁ@&s@@ g@. e@ep?&ga%{sddr@glbsmuauy
o the nethod described in WO 200 53]
duentanepngepbdithryrirasprescht it all.dgdess B é IWwaah%kubmant Examples
1dfIA-Ba0&1 PPIOC iRFid0 381y ALORCD! QRNIAR- J&wm%{ t9&opol d
ﬁfr&ﬁl Z}g)ree o? un- sat ur at ?or%/ r? © ﬁgl} nocertain.  roymer Al
@mmswmus, miyae gmbpdizsnt, thee aé@tlyes coipfifen ﬂ@alrlﬁt lseove without the
sunsaturation. This can be
acconp % e‘a% Eﬁpoﬁlﬁr&ge%rgﬁaﬁgcontl nuous hydrogenati on, or
963l ur hlyanh;hdr ogeelimeronthesi legst wanpolyenvtoims described herein can also
at a uch as su
%yuse eostié?r rroc%ra%{ %luld§ r%\Feet%g %El]lr eponﬂsa Hr ow %emger&ture flow
peréMbs.ZﬁIO&@s‘bOﬂhﬁﬂs A[Exalﬁd)lbte ph ﬂie@ Yydrbdartson ufie dt mbmtid: @istillste fuels,

b chudinsy ey BRS! @BCPREbsFiRE PUT PPk “piliett Be distar

fueRatd thgfuchReramtal iy sitc @Tidp@c@b ef idescrbdd in USSY1 32,040, driv@ny of the
formatjion of at |east gne -a-olefin that neets the
@é%‘[m %‘e]é PrRdEFqdain gonyratnaf E e Eﬁflﬁeryaﬁ%‘e%ﬁ“@lsft"l%d’hﬁOJ?lced from
B Iﬁﬁiuya-cam@g &frbdesd, toalie EmAMTaAdiAEst ﬁlaxyThblrﬁpoﬂeﬂts These waxy
certain enbodi nents, the blends. may conpris

BEmRPReRty fegrads thinlar eeerate onsbility Rpd ORI PP e Byify, When a

b1 5196t ©PIRI dt 3&sBbnd FARL-oR TR SUEMRS Yheafu@ll efk r]ow ANperature
addi tional poly-a-olefin in the blends can derive from

RIADCTEe A ENCAFICh BY fropirBeinkyoraeijerndathads, lppmBgs yignificantly.  The
PRb %fﬂJo%);-ért-g}%‘ﬁflﬂ iP&hd %&é‘l %Bﬂogﬁt‘idﬁ"}aﬁlg&i Bfoﬁldé.ggmmv)f%u{oes Wt%e,

resul ti e reactl on o
nrgﬁmbbfe@ ORiL tvrt%athd 6 i witks (caniialont taldepps de R0t pprhor I addition, the

AR RySHRE PR OAS, s SRR, B S
Mhecigt inhfeasts, enmbpoiloy -impoiverRi peting iompeoversh othemeolid-flosv anprovers
f l?er%‘tﬂfbeflrln%ior\]f%\é,l crf(%dt pqrﬁr}é[;i‘rgloro\éfwﬁréhlln I éonofhn Gl %F]ag crogmn appropriate

a0 diefuctey @0QMmponei2d Aeriad ﬂ@l@OreﬂEwa?nﬂSd)@esourcébO%hoxs bio-diesels
450 OOO t] crtanother“ i ments.
Hepeng Py SRV st Of L AIIS T sRARE T TRl e ot elvoerols
wbhdigifcdrides, e@nge of from 10 or 15 or 20 or 50 to 500

r 1000_or 1500 or r. 2500 or. 4000 .or 3000 o
@86‘% csths A &t m8rteh9é)? 5‘8? Risdpeed ip ﬁh‘§ é‘fVGB‘l“H’e]i‘ave several unique

&fm@@hmt First! ﬁh&eﬂﬁm'e%ﬁ&m@ﬂt@ RG] ¥ayacoatagf dtNeab@®o8oM0% or 30%

5%[) eo?trr?orre Ci4 linear a-olefin-derived units. Second, many of these poly-a-olefins,
because of their high content of the Cy4 linear a-olefin, have relatively high pour points.
Most of the at least one poly-a-olefin having a pour point depressant effect usually have pour
points higher than -15 or -10 or 0°C. Some poly-a-olefins with low pour points (less than -
20°C) have good pour point depressant properties. Therefore the method described herein
may provide a poly-a-olefin with both excellent pour point and low temperature properties

and still provide excellent pour point depressant properties.
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than 200 or 220 or 250, and within the range of from
100 or 150 or 200 to 300 or 400. In yet other

wepndodissent s, the nol ecul ar wei ght di stri buti oPCT/vs10041038014

aver age nol ecul ar wei ght/ nunber average nol ecul ar

wei ght, or "MAD") of the at |east one poly-a-olefinis

wthin the range of from1.0 or 1.2 or 1.5 to 3.5 or

4.0 or 4.5 as determ ned by Gel Perneation

Chr omat ogr aphy, the neasurenent having a typical

063" aChh Ofrtaird chBodRchS - thd %@61301{{1 %le]f?r(e sshif@stecPRE low-temperature

pol y-a-ol efin consists essenti all two or nore 4
yecogetris lemrqypngcéﬁ%ca@l'@f%lwﬁ\bwn@mmgéhqt thepyiealler olefins selected

ﬁ%(@j'tw 1'1ne|a1n(x %Eetﬁiﬁ an§ %olgll gie&gﬁns stef%?te@tfrohleﬁé&teroﬂﬁl Ci4 linear o-

“a-olefin consists essenti al 1- hexene-deri ved

Qinfnt gre ran-d@mimd'ietrlbhetpd ingthie @tﬁﬁqssone]polﬁe@hqﬁe ot seghificant clustering

S heftrer %reﬁﬁsd&c ﬁ{éela%glr bBE YR bifer Jvo%gﬁt 29 Q0eHES Iy EDlefin is

units, 1-hexadecenederived units

nrebwtb&dzetaechten delyiovredfing nwithsut dng S@tﬁcamtdﬂdn:ky segmpot{$ me tite, polymer
he “g% s tAet%%%Ig es1 % lcet?ily%tssygfe%fné CSP %%o ?SI laocgnsesceart]glys? sy%@em is most

smtalsle gon mgdminglsuhlepelpeﬁdefﬁn waﬂ ramilotnSmoﬂoﬂmtdﬁltlﬁ)udeﬂi i Weethllocene

%ql¥s Sys%en{ o ?Iﬁ%ézgghllé%g gro E‘m h@?gxeo eﬁ'ql% tlil aYmost equal reactivity
drdn s RERE, elblﬁdtdﬁhr']gi p@szlmlulrslxbﬁh aﬂdwk}ylo@ma@kﬁc:rﬁmﬂ&r idé@Gbution.  Such
its 0057 The east one a- ol ef
B‘ﬁ%@@fn‘t’l li%s oY devra f‘t?rolj)wttﬁ‘Ep?WB & ofe] i a:f%ﬁ of, q’rBEIRI fG V1 base
abckamaui, i ond EMBIdih&R, tﬁ@uﬁagl@@itatataf&sttlbehckgblenﬁt Ryultin the most
I east 5 or 10 or 15C rel ative tothe pour point of the
BRIBER" i n one embodiment. In certain enmbodiments,
@%]at tﬁ@éﬁbogﬁﬁenm{eyc@e@h&&h Rrd iBustaRa 8 kel feumﬁg @ip%ﬂﬂlems
om 0.001 or 0.01 to 5 or or 10vvtA>ponaoe|n
BXAMRIHY of the base st ock The base stock conprises
in )
WAL 7, ARGl L AOBRRaLE ARk Tugl st e
puiige basnidiegdr litieef Wetraiad rawtvdefingmatintrd evithol0 grivas of activated 13X
HRE e 5 OO TR R L ey ST Ot o
prooddydeaside b @hvie dmrt H@npplesulmgmavep@idydea@xyg@fatmcmw rvgre then
%§%¥%&3 Qy V%‘iltran{oﬁ t & reaé&ig glrg}vbc{uapmo}e%ng %ve%ep %noco %meg tQ I,glve the
desirgii¢ ccdnmjsmloinuSmnlarlw thisiporifitagion eamgie aafrleﬂroonbylptﬂnmng a stream of

e 3t s WG AT D0 "D o 300t ceped b 8 sf R ugeuter seve

sless bi ihﬁdlgh arved of sctiwined €3X ntoheuRt sibeafdtlovadieby a bed of de-oxygenate
present in an anmount sufficient to

$O| a-olefin.s
36‘“%31 pt”ﬂétop?Bt?Fm%gieﬁ‘?acm the lubricant relative to the
[PO68] POTRYE pdr pbiAG dadiciRapeRhtsh@SEe BlbMiKvere measured by a Herzog pour

point (“PP”) apparatus model HCP852 (Walter Herzog, GmbH).

Poly-a-olefin synthesis experiments

[0069] Example 1. An olefin mixture containing 18.4% 1-hexene, 22.3% 1-octene,
21.6% 1-decene, 16.8% 1-dodecene, 10.4% 1-tetradecene, 6.4% 1-hexadecene and 4% 1-
octadecene was used as feed. This composition is similar to the linear a-olefins produced
from a typical linear a-olefin plant (ALPHA-OLEFINS APPLICATIONS BOOK Ch. 3 (ed. G.R.
Lappin and J.D. Sauer, Marcel Dekker, Inc., New York, 1989)). Thirty (30) grams of this

olefins mixture and 0.522 gram of a solution containing 20 mg of triisobutylaluminum
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[0059] In certain enbodi nents, the addition of the at
| east one poly-a-olefin to a base stock will not

weometigsesd al |y affect the blend' s viscosity. TPCEDS1009/038014

one enbodi nent the at | east one poly-a-olefin is added
to the base stock to forma blend such that the pour
point of the blend is at least 5 or 100C | ess than the
pour point of the base stock, wherein the Kv100
changes by less than 5 or 10 % [0060] In certain

?5@%?51% of kdler@twdr€asitge@Nfito Qtotleé/c’t@ A %ﬁth st%@ﬂlﬁb§ E&ltammg 11
essen of two or nore Ce to a-ol efmderi ved

grams s of Al whieng.n @BFX 3ai eraehbc'fé%enﬁttsck etHyticine 0P edng  rac-
&iﬂi&}&lsﬁ%ls?H%&%h‘d@dﬁm’z&%ﬁ&t dif 19t ('ﬂ?eta%eén@ agk) 91‘[5?0 5408 mg

'ene- and propyl ene-derived
NrN tilsneawéﬂnémbsn aﬁta(mnt&ﬁlualbshﬂwl)bmaty e(t?ocaﬁbish €B”) was added to the

1{‘3 ER& WHE rg{u'rmg wqgl%trﬁlﬂﬁtaﬁl | ythgl ang[;&atlllrn%?@b 4 Al'f‘ out 19 hours of

0Se groups-are resent ner c
@irgng) ﬁl@s&ﬁtlohavaso:h@bﬁﬁhmdl by Iaaaim@n bf ﬁh‘ouﬂ.3 anml ﬂolﬁomh% ddllowed by

he. 1] . Jhe lu al so inc n )
i‘ ﬁbnaﬁﬁutal&gunﬁ Olééé SSQI“P’QWS’E?WBﬁOIPHO‘t ‘"ﬂ’g VR Irﬁ"n“%lﬁ‘&é{ organic
eyé}(wus n@filled Ath®ohtUlBDC/RMRGPLuSRFoORND st rénove light end and
additives, wherein the additive is selected fromthe

gPlalg ghe dereed pplyg-olefinivetzani ohhe ki Bieldpispoly-a-olefin was 85%. The

é@&de%'p@%—%beﬁ%ﬁﬁ%é@ﬁ% SumHSiR4 4ed 1.COrrosi on
inhibitors, rust inhibitors, netal deactivators,

HA79)- weBrarmient Simiaite Erempleds skqept aduiallogas containing 70% meso-
%th 30"/8 ?Acéﬁfcemﬁgt‘ﬁylgﬁ}abl?ﬁ? erraggf(ﬁgﬁlaengglsz?gm?%rdl&%rmte (C) was used in

pressants wax: no VI SC ex | nprovers,
the ppsgriatign. nodi fi ers, fluid-1oss additives, seal
ati I|t ents, r|c ubr.i oC
(O ZH; s 9%@%@#% R e T R LS
mmarmmcsnpzm NSihySlaf %@Tx&mpl%@ub)&bﬁtlr@afcﬁon wansidddeusat 60°C.
tting agents, gelling agents, tackiness agents

E’BV%Jr anExaimping’ Py lfl’ﬁfél}fe 69n14i0i08 37-O1gFaremel 1- octere, 42.0 grams 1-
&BdiaBHY. grahN -8 eyé?lle%&fab @ﬁa{?ge?lelﬁitoriqyﬁnd%'ttgﬁl flask aﬁndtheated to 70°C

depressants are substantially absent, meaning t
tlrhiely Naragngspeaenth cathlystt solition containggs?. 3 grant 1vaeomethhlgmoxane

{ {)anlrﬂt 0'1:‘)%%Q'p l s%?utl%f n?ﬂﬁyr)gla%o' %glu nebasolS? Pf PS mg of rac-

de po yacryl ates, ne-vi nylaceta
mmedllyiﬁdelbw(tetwdiydmnlﬂeraﬂ)esconﬁhmﬂ],ch]ondcra (© eabaldedrelotv]y tohtbe olefin

i o HENRY ST Gt spr BESibT W bilGeq for 4 hours
Gmln@ﬁategrhmmhn@m that 92%€% albﬁhﬁaﬂé c@m/ert@bl Pheaeatiod ivAsquenched by
SCri n can a ed t her :
ffiencdBe S FLRagoRu0] 3Hote B ResPh i Dbitisi29:m) g% sodium
hRIREIAL IR dn@WvREO PERd is@ﬁte@forédﬁﬁs @yér' Whsdgistillyanmbes 160°C/1

of these hydrocarbon fluids include distillate fuels,

millitorr vacuum for two hours to remove any light ends. The lubricant propertles are
summarized in Table 1.

[0074] Example 6 is a comparative example. An identical reaction was carried out as
Example 5, except a pure 1-decene was used as feed. The polydecene propertics are
summarized in Table 1.

[0075] Examples 1-5 demonstrated that one can produce lubricant base stocks of wide
viscosity ranges with superior viscosity index (“VI”, ASTM-D2270) and pour points from

wide range of mixed a-olefins, ranging from Cg-Cy; to Cs-Cis. The lubricant properties are

similar to those made from pure 1-decene.
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whi ch include jet fuels, diesel fuels, and heating
oil. Specific exanples of these distillate fuels are

wo b@ofiussBs produced in the GIL process, as despCT/bsmo9/083014

US 7,132,042, or many of the distillate fuels produced
in conventional petroleumrefinery. These fuels, as
produced fromtheir manufacturing process, contain
smal | amount of waxy conponents. These waxy comnponents
degrade the | ow tenperature flowability and pour

Pg'ﬂf]t s pfantherf Il dsin &Re BortiiRink 749D UNExQE, 658 la$ctene 11.9%

ast one poly-a-olefins is added to the fuels, th
I-dogenenpet’at Lfedeginspdp{7ie d tetiasderppas L £6 we@é@f-‘reni)@mﬁt?sl 4% 1-
- S S J t
9&3(@&%?1@ aarggltsg&fp%nfge(% 21?{11?&}??0”)(3?%% Bf glgritella&é \r)]vasr gl%r&ng a reactor at
()| °000°i caml%ttsgluﬁorvw%alrpngﬂ &9 aplamg 00 1001%W 86t io t(ﬂuﬁley\ﬂ %grams of

&?u yl Va d(? %881{1@ I0 tﬁ?ﬁ[tn t v S%gadu gogtm mrﬂe}a}ctg Oﬁ‘ggér# (galy?,f tfle reaction was
ﬁdﬂhed up/m thosipdaenimert zrsqiremkbus gxdailer gentaddy-ololdfihipeoriextics are listed
Wﬁ% VErs, conbustion inprovers, cetane inprovers,
Bt lcol d- flow inprovers, filterability inprovers,
poeYd pBLdAiplé BPSHRVIEE $o EXdin@e d] dxicept thet faed EdmeosiiBY was described in
contain appropriate anmount of fuels or conponents
AT fromrenewabl e resources such as bio-diesels
[00gg|udi pgniad 9 ySiaklaftodxnble®s &RES: K Eatﬂ?ﬁtrﬂy\l’vasﬂﬁé(ﬁr S
FANE % or ethyl esters, etc) gl ycerol s
7]%] gl Gt ledé% Siglar to [E@(@@gl]e Tﬁ)@e]@tﬁge ted ﬁQﬂl}é)Sltlon was as described
R ¥mPreol &k Itﬁzﬁca%@%&%sman W &diivent i on have several
uni que characteristics. First, in certain enbodi nents
06881 nadixayorit bl rbiatlad te Zsample J exeerR 0% roActig0sEperaBBY sy 60°C.
F)ﬁ C Ia%%?e ]? gtlrnglﬁar goe %Qﬁlﬁl@ %%(%gls the%g&%%g%%e?ﬁsﬂ%{ \xgaf racemic-
umﬁm@bmnlméawDaH@mﬂm1mdﬂMmkﬁbnéyaﬁDvely hlgh pour
Nb K; Aleast one pol y-a-ol efin having
**** =ct usual |y have pour
[!)081]t S Et 13. hzarhydrbﬁroﬁé’ssedﬂﬁbrﬂfanﬁﬁ@ st&kVR was prepared according to

PR B bRt P BeaR Bt @b er of or o

folog3|met Bx@dd desavidaedwierogitiz PRynply OYbEes-lefin was blended with base
poly-a-olefin with both excell ent pour point and | ow

ttetkpeér Hedtlendohas plight iagreasqdn SOPTG viseosity d dleyeel Ithepour point was
@éngrﬁerasd&%ﬂ IQe(E{Oe%@nt pr operties.[0065] In certain
0

nent s e pour point depressant effect or
10084]t enBlerdt ur @hen 3¢ enfetof IEgampip i ovads ﬂv@nééd‘ eith basastoble A, the blend

BRI DT o R B e R g b S e o 35

@08s]i NSBRRY 26.1WRenf 0. DIGIoE E&ﬁﬁplb hawhs Glentié @Al bae s@lﬂem the blend
are randonly distributed, in at | east

Bio i B0 b s inPleb it oy sy bfkfer T G aiarciag base stock A. However,

the pour point was decreased from -15°C to -45°C.

[0086] Blends 17, 18, 19, 20 further demonstrated the same pour point depressant effect
when 0.5, 1.0, 5.0 or 20 wt% of Example 7 was blended with base stock A.

[0087] Blend 21. When 0.05 wt% of Example 10 was blended with base stock A, the
blend has Kv'® of 6.12 cSt, which is only slightly higher than the starting base stock A.
However, the pour point was decreased from -15°C to -39°C.

[0088] Blends 22, 23, 24 further demonstrated the same pour point depressant effect.
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of smaller olefins or the larger olefins. In other
words, the at |east one poly-a-olefmis preferably a

WO a0vdo#segd| y- a- ol efm w t hout any significant BCDUK2009/038014

segnent (s) in the polynmer structure. A single-site
catal yst system such as a netall ocene catal yst
system is nost suitable for produci ng such

pol y-a-ol efin with random nonomer distribution.

Met al | ocene catal yst system pol yneri zes |i near

ogd el | reph 264 WRn@ 4 vaoPbefidisHiim b Qva@lb'f@ﬂaéd S %lase stock A, the
reactivity and therefore, produ0|ngwg 4%ners W th
#r.

blémdah‘%SVIéYy ofah 8D EStriishep oalystlighthy guths sytingase stock A.
e %'Jévg?q% ¢ ﬁg&iﬁﬁ%e[s%@ér\gﬁsg@froﬁlo—% tetEpBr ?t ure inproving

ase stocks. Thus, in one
imbajd)lﬂfmﬁgedﬁh@rsmangl e-site catal yst is chosen t hat

|t
(T R T e S S R Y
ﬁtﬂhﬁe@mﬁ@e&mﬁn inobErs ran@ﬁél\ﬂ?inEB pOBsTL7 The Iﬁepakeﬁlfacctﬁ‘dmg to the

BRI e By kA ol @ [ e el BF subsequent

ptnyﬁqér&gﬁtﬁét1sr@wgoill@afnoleemwrystaslysmgt h 20 gr amsf of
act] vat nol ecul ar I eve an 10 grans O
@E"dxyg CEd p&%@dﬂ%t‘wefafvr%alﬁféwn%ﬁﬁeﬁxceféﬁl%ﬂ 3pspy3 1§ gyl reaction

HerdtRASIvE VR g dYSlobdhS icatBly st s?étgﬁ &veRarricingt BRIcLfitoddn atmosphere
si eve and de-oxygenate catalyst were then renoved by

i eElids Ao TS SREBCONSTCHAL BRSO olTer 9 bractionassel, 40

%r@ﬂf@'o@ Qﬁ’lx&@ oM & b Svad € hiAP| B11GPOPOS Db Bhin t§l|ugﬂel 3y, gram of
his purification can be carried out” by punpi ng

wiisobfpiabminuye (GLIBASK steek solijtion spntaingge’Oong mﬁ@grﬁm@dtwk solution,
A B oS A R A ST R0 o
Abhidohed 2bye A, Tﬁ—édn@hylmhr@my g@nmeetaﬂmrawlsﬁsyl)bomw tactivagor B). The
l%ﬂ(ttlﬁ‘ P%ﬂﬁd troq?a%hgl[ te 9891% Jfb%cp‘%{er 9 ;h_lgﬁ@ ofr’lf%gcti:oln,okl %rams of
p0|n Wer & measur ed by a’ Herzog pour
oivared @lhﬁiﬁi’a)waamﬂéﬁdatb use wadeh nhOR8SMd(sWakd & ablart haldj an hour. The

TR et R b1 SRR e 08 it at 1007
ﬂndeemelﬂeyacﬁﬂn 3%atbuo2t mnel, R 1T }ﬁ%s]deE@&rf&rthe]: @is8P6d at greater than 1

B AT Bl Dbeb A S8 RLH ot i SR AT g nd e

Slbdlilslh}a'prdpertfé@ gorl Kif€ag vl @h(ﬁfpblﬁfsp@ﬁtoﬁbk&&ﬁnfeﬁto(ﬁ\éo is the kinematic

ﬂ IEIIC % &@M@ogﬁd % @%‘m Glgp{? Egﬁ\étw VISCOSIty at 100°C) were made.

The results are summarized in Table 4.

[0092] Examples 32 to 37 were prepared as in Examples 26 to 31, except that the reaction
temperature was maintained at 35°C for Feed-1 to -6. The product properties are summarized
in Table 5. Generally, the poly-a-olefins in Table 5 possess higher viscosities than poly-a.-
olefins in Table 4.

[0093] Samples in Table 6 were prepared in similar manner to Examples 32 to 37, except
different catalysts and reaction temperatures were used to produce poly-a-olefin of different
tacticity and viscosity. Examples 38 and 40 had low degree of any stereo-regularity, and
were mostly atactic polymer. Example 39 had high degree of syndiotactic stereco-regularity.
Their  properties  were  summarized in  Table 6. Catalyst D s

diphenylmethylidene(cyclopentadienyl-9-fluorenyl)zirconium dichloride, and the
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Lappin and J.D. Sauer, Marcel Dekker, Inc., New York,
1989)). Thirty (30) grans of this olefins m xture and

w@:2®2248388m of a sol uti on containing 20 ng of PCT/US2009/038014

triisobutylal um nun(TIBA) per gram of toluene were
charged into a reactor. A catalyst solution containing
11 grans of toluene, 0.0133 gram Tl BA stock sol ution,
0.30798 ng racdi net hyl silyl bis( tetrahydroi ndenyl)
zirconiumdichloride (nmetall ocene "A") and 0.5408 ng

!
T A

eNopitiaY whi l e mai ntai ning the tenperature at 3OOC
@f@ 4" ala%g]@ca%}% S6 9 4(9351* &1&%1‘8& anldMGsIRAC b bP 'Jvt(y*’at% 10 wt% were

i scont i nue dition of about 3 m I sopropanol
thot bloned voth @\e‘brﬁﬂgbw stacka S GTRL6 1R (TheistastingS 94 Istoltis grmour point of -

ﬂb@r Oﬁlie%?en \Eﬁlg}ol? g@(g)grt Lele si%%%] Izécpl.[nailtané 7orIquﬁ]iE CTable the pour

ayer was out I'torr vacuum
pont Ituwbetsom ﬂ@ mhagrix essosiated wghtcolanms antirouglo Hadre thehp@ur points of the

ﬁescls %1 er? ar%Ol(l)rlltSe fggl)pf l%s 26 -J[—oh G0 ‘éé)r%%?s %I (?’h‘r% ﬁor example, the

-a 0] e recovere
biempﬁr%; astalieg Q.l(mimflt%ﬁdmpl& Zbglolyea. ])leﬁ[l(ihOGGfL@EhaaIa‘mOEr point of -

g%’ﬁts Ia | :tﬂéldg]g@é"zx ﬁé@%iéﬁl&@%%%%}gam%le@é 80'1%/—%90?% in GTL6 has a pour

paseTicrdi mat biehs CHpl d@hﬁ(nﬁ@t(r abw% boEM@le/B:) pda'yxaqoefﬂMmGTL has

xS 1B VERECaforaranER3Rt: Fapbeol ol in

G@letﬁsﬂapwrpaﬁu@m@c[0072] Exarmle 4 Simlar to
Examnpl e except reaction was carried out at

[WB15] Bt & Biblar] GBI 5 GrLH5Fi 4T Arhgsi: The fcd

ArAsEe a@é‘rag'le Q8 NMambéis @ GEBMH ci'e‘terﬁtﬁﬁl?gn%héﬁ@ t80p I%d&ﬁﬁﬁﬁfe or do
1- dodecene was charged into a round bottom f| ask and

reapedonpprg 0T denreshant sffepbsphere. A cat al yst

?)@bt%t ' _Opolg Al AR \%t@fée(%r@muﬁlge%é’ag@Eﬂ%ﬂMﬁeof reater than
MAO) in toluene solution ram t ofuene and 3. r%g

H1.0 have ¢k ertieityAPE) dfiﬁpﬁﬁsqmmleﬁt 26a11%/ d?-8P auH9)zi r coni um

Gﬂqg’f]l ori’(q ocljgﬁn\’\@lﬁdea%qﬁqee%lg %Wa‘yeré éapb%n(ﬂ‘.\ EI@ cﬂql Lfl'ia% 10 have

talning constant temperature e reac
wag httb‘«rﬂﬂm aﬁfd:t (Evram@lda cdr 81, mdéﬁ) oﬁmse@pbzaholsﬁm/\l@diave more as

Baﬁg r% % Eil i&an% e&\gc%l%ré Ct?argve{ tcl? %ror%-grr‘h%s it u(ﬁlng1 Rird very low pour

Iﬁoﬂhtls O\Wﬁﬁbn blyeyms bliendpdvin hﬂdlﬁ‘i&omtanﬂ.tﬁ@, (DID250‘th°/5% $®d%u they show very
1y d lﬁ%e sa butlon nd. 's?ﬁhated or, anl
ISP e i bt BB Bt endoreks Rt Feu P Gty covany
frodtert than FOMES) th bldndoMe oty bdst ghkksentden Thal inubigh e@aoint, 5% or
}?I‘Oéjel‘tl es are summari zed in Table 1.

igher, they significantly increase the blend Vlscosmes increase VI, and lowering the pour
points. These fluids are discussed in WO 2007/146081, WO 2007/145924, and WO
2007/070691.

[0098] Poly-a-olefins of wide viscosity range (or molecular size) are highly effective
PPDs, as long as they are made from feeds with a number average carbon number greater
than 10. Examples 26 to 29 poly-a-olefins have Kv'® of 70 to 90 cSt, or Example 40 is 19.5
cSt. They are highly effective as PPDs. Examples 32-36 and 39 have high viscosities,
greater than 200 cSt. Again, they are highly effective as PPDs. This wide range of

viscosities available as PPD is very desirable in providing formulation flexibility. For

example, sometimes it is desirable to use PPDs to improve the pour point without increasing
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[0074] Exanple 6 is a conparative exanple. An
identical reaction was carried out as Exanple 5,

We@x@en18685 pure 1-decene was used as feed. The PCT/US2009/038014

pol ydecene properties are summarized in Table 1.
[0075] Exanples 1-5 denonstrated that one can produce
| ubri cant base stocks of w de viscosity ranges with
superior viscosity index ("VI", ASTM D2270) and pour
points fromw de range of m xed a-ol efins, ranging

NS ‘Bféh&-\'ws&;sg%/t th R chek8a 1owl iEc ok iPPPIS AMChRIIARS! thbi@Se B@d viscosity
simlar to those made from pure 1-decene.[007

Bghiudatie. Bomesings; if ispesdrallecto disieasd We Rignd Vli%sztgl waile fgnificantly
gecﬁeéglrjrg gSﬁre[ﬂﬁnt o DUl GREENR vth1éL%as%%ot ki z%roﬂg/&%gepol}@—cﬁe@n PPD

1-tetradecene, 19.1% 1- hexadecene ahd
woulddenereuieic. used as feed. Thi rty (30) grams of this

@%ﬁﬂt Wa?ol I&aglgfﬁrd V&Ll{lllt 8ta§tbcr GARIQL &l s %%\t&d&c Kﬁéé@(%—%eﬁhences are all

i on onta| ning grans of
titdctrenss, PlgDs7wg¢ratlrsy aife InzcdeLfeme fere with 398 2 grgcadfoncatnederssdf greater

f\%&ﬁ;‘% %gdrg;gleg [)ea?é: hc én %Iarcélcrstesreod Q¥ uenceheExraren% et§9o1r§ rich in
exaioplctc Se-tﬁhfﬁlCQOEya:mp-lﬂ| Zéftm29 raogh 82 td E:‘ararreh irl Bmtedlclsmreo—sequence.

bl e 0077 mple 8. Simlar to Exanple 1,
:J:F é'eaﬁ‘téll He E@ﬁpo& tion was described in Exanple

m01@@078}an@ldl’m| 8 49. Exbfiplean] bed EXapl@dy of @XCe plithtpoit-a-olefin

vt & 305 e ioE OBRBEGMroR s relefing heh cmperaure

desatctrkednd e E@oatrﬁiperaﬁlr@ﬂ%ohﬁalce pbal ks, Bﬁfﬂkﬂaﬂml@muy at -30°C
e 11. Sinmilar to Exa

was cat al yst C. a
gd 4QCepfe m@n%r@s%m E%Pl% éw%bk.ﬂ%ﬁléo m@dsemm{)%mqf pure GTL6

ﬁﬂﬁieelﬁ-gnd bR Jréertl 8 EXBARiB aloonPrda@Binnich&al pour point depressant
tal |l ocene used was raceni cet hyl enebi

Ry Ty 15§ g h el 6 DPEEY b e (Example 43). As these
5)292; Mm@«e&’ Iﬂﬁlt bl@n(ﬁregntgﬁ\ a?rtaggilﬁv%)h%ﬂgt Q¥R & i Qiﬁ'm) $n {399@ Fdve similar

an‘p e ropr cessed ant ase Stock
waqpsrppse@ﬁath@ Qurg@ﬂrédbqag stogk. Udogevap Ghadi i@ up points were decreased from -

%ﬂggg%lﬁ@ﬁg’ﬁgﬁf &h%&tpﬁﬂx%}ﬁl%ﬁ 3y Eﬁ‘@lgzz @r‘ilrr: iy {%%'eleauﬁe Brookfield
Pokbesita<ad mf:asnreal/dly @S”éMdlébPW tas kﬁlaﬁler éeomeakedbr;omﬂ‘wdbﬂoethd starting
5?136 %aseg;spocks! ré%ne oh aﬂ tléeoﬁ 018:5 VIV%%]?I?SI ar ¥(V108, B Sl Vf. I'keurthermore,

pour ease rom
the low temperature Brookﬁeld Viscosity of Examples 41 and 42 are better than the most

1% and Kv* significantly.

commonly used PPD (Example 43), again without changing the Kv
[00101] Table 9 summarizes the beneficial effect of small amounts of poly-a-olefin from
Examples 26 to 37 in a high viscosity GTL base stock in reducing the turbidity of the GTL
base stock. High viscosity GTL base stock, produced by methods and having compositions
as described in US 7,241,375 and US 7,132,042, often have a hazy appearance, as indicated
by a high turbidity number of 1.99 at 0°C, as measured by a turbidity meter (VWR Model
800 Turbidity Meter available from VWR International). When a very small amount of poly-
a-olefin Examples 27 to 37 was added to the GTL sample, the turbidity decreased to below
1.0, as shown by the blends in Table 9. These data demonstrate that poly-a-olefin made from

number average carbon numbers of greater than 10 carbons are useful to reduce turbidity of

high viscosity GTL base stock.
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[0084] Blend 15. Wien 20 wt % of Exanple 1 was bl ended
W th base stock A the blend has 1000C viscosity of
WQ@700924858 . However, the pour point was decr eaBerUS209/038014
-300C. [0085] Blend 16. Wien 0.1 wt % of Exanple 7 was
bl ended with base stock A, the blend has Kv100 of 6.14
cSt, which is only slightly higher than the starting
base stock A However, the pour point was decreased
from-15C to -45C. [0086] Blends 17, 18, 19, 20
f%iﬁﬂerTﬁ%nPlrb%ﬁﬁlﬁte%oﬁlhﬁnﬁ U ANy cﬁ%enﬁ d%@fb@ﬁ' 5@9&5 a lubricant
effect when 0.5, 5.0 or 20 wt % of é&
o faplde @ chhlab%@dém@ékls kess fhep 8PP OB|Oe9r§d>r21)0 wde\ﬁlﬂgn @5 range of
Vl"f) . OE{S%UP(I) & 960 Wln%&?gﬁgvﬁﬁgﬁs base stock A, the
bl end has Kv100 of 6.12 cSt, chis only slightly
hi gher than the starting base stock A However, the
pour point was decreased from-15C to -39C. [0088]
Bl ends 22, 23, 24 further denonstrated the sanme pour
poi nt depressant effect.[0089] Blend 25. Wien 0.1 wm %
of Exanple 12 was bl ended with base stock A the bl end
has Kv100 of 6.12 cSt, which is only slightly higher
than the starting base stock A However, the pour
poi nt was decreased from-15C to -45C. Linear Aefin
Feed Experinments [0090] Feed Conpositions: Six |inear
a-olefin (linear a-olefin) mxtures with different
nunber average carbon nunbers ranging from13.24 to
9.27 were prepared according to the weights in Table
3. These feeds | abeled as "Feed-1" to "Feed-6" were
used for subsequent polynmer synthesis using
net al | ocene catal yst system [0091] Ceneral procedures
for poly-a-olefin synthesis: Exanples 26 to 31. Al
reacti on operations involving netall ocene catal yst
system were carried out under nitrogen atnosphere to
excl ude air and noisture or any other catal yst
poi sons. To a 200 ml reaction vessel, 40 grans of
m xed ol efin Feed was charged, followed by 20 gram
tol uene, 3.232 gramof triisobutylal um num ("TIBA")
stock sol ution containing 20 ng per gram of stock
solution, 0.456 ng of catal yst
rac-di nmet hyl si |l yl bi s(tetrahydroi ndenyl) zirconium
di chl oride (catalyst A and 0.8012 ng
N, N-di net hyl ani | i ni um t etra(pentafl uorophenyl)borate
(activator B). The m xture was heated to reaction
tenperature at 700C. After 15 hours of reaction, 5
grans of activated alum na was added to the reaction
m xture and stirred for about half an hour. The
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product was then filtered to renove the solids.
organic filtrate was distilled at 1000C under house
wo amaamess about 20 mm H2O. The resi dual was fPRPET/082009/038014
distilled at greater than 1 mllitorr and 1600C for
two hours. The residual viscous [iquid was then
collected, and the viscosity properties for Kv40,
Kv100 and pour point neasurenent (Kv40 is the
ki nematic viscosity, per ASTM D445, at 400C, Kv100 is

The

the kinematic viscosity at 1000C) were nade. The
results are sumari zed in Table 4. [0092] Exanples 32
to 37 et—as | p—Exanples26-t6-31, except
CEl : iint ailned at 35C
e% 1gs |are
ino. polly- a-ol efins
Pas t han pol y-a-
Z1ab Fable 6 were
nlsTim s—32 to 37,
fere ilon tenperatures
O P Wi fif erent
and- i and |40 had | ow
Fye were nostly
By ree dégnee of
¢ s properties were
| Ne o
| =~{92f lluorenyl ) zirco
61 i de ns \yere perforned
RY € | B o formthe
Qnpo | Exanpl es 26 to 40
| o roj 10 (Wt % wer e t hen
th 6 v 51k6'1) . The
Gril 62 his iy 1C. |The bl end
Propel VE| in|{Table 7. In
~|the pour pog; the matrix
W ThScd ummsk) aré fhe pour
£nespl ends| i ni unts of the
6t o 40 samplL} Sorgrexanpl e, the
8| contaii ng O Aple{26
R|rzfi | GTLB, i nt ¢of - 39C. The
ontainmi ny g Eeanplie 26 (pol y-a-ol efin
$ | apalira poi ATt te—Fhe—btend C 33
0.4 Wt % of Ex| 3% ppl y-a-olefin in GIL
5‘[::}&Ilt of— 51Q hiSend &0-36,) cont ai ni ng
;e<B6. pol y-| n—h GTE6,] has a pour
Rl | =
= I x| =
o 2| o ~ - -
lca' 8 lg B % =
| R = A
2 9 &
2 35| 22 2 @ ;:
gz g SR B
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[0095] The data in Table 7 denonstrates several

aspects of this invention: The feed nunber average
w@200b0s868uber is a factor in determ ni ng whet PEF/US1989/038014

products have or do not have pour point ("PP")

depressant effect. [0096] Poly-a-olefin nade with

feeds of nunber average carbon nunbers of greater than

10. 0 have excellent PPD effect (Exanples 26-29, 32-35

and 38-40). [0097] Poly-a-olefin made with feeds of

lav teltr age EHIORFRETISLE pRhalRRa ahll 3fFeckOnTEE oMfoYitions
|

4elry
V&) 34

I ke
KSi6.81

Y 6@”
aqgifi
vVep |
d&§1oC
el §nan 1941
USd |l Ne 41
TT3a1 NCT E@SE

WRhlohd L&
VO
927

70691.

/K.
,|y30d2

BSy0 55T
Eplentied, J,n
7 shBey $hRaw
aglie as,er
usuah 'y grgat
SMQ@KES. ll\mer

-0 r % (] 0%
hase St oGk, priopef,t
our p@ nts. |[Wigp tjheys.ar
11 €%5100. 025 W 90 t1]0 (LM
PPD ¢ffecta, They [afng;MSt 454l
used dip Targe guantikyy (
to blgpd W Thoighgr 9gse
amound;g 9% Or r§u.gher, 44 ey ssh gni 1d gaf

the brendryhScositi@se | M&oeasqoio. | aRblod g
pour [poii&tbodhese TT ul|ds are| di scussed 1T

2007/ 14608dber WO 200%741459249 and.9ND| 20013/ (
[ 0098]
nmol ecul ar size) are highly effective PPDs,

Pol y-a-ol efins of w de viscosity range (or
as |long as

40 is[19.4 cStl. Thgypqare highlly ekbeati vie 1as [PPDs3

Exanp| es B¥32-36 and 39 have hi gh vi;5Qgsi t) g5y [greager

t han P00 BSU.[Agal iy, g3t Ney|ane hi gRhYgefTEgEi Ve ass

PPDs. [Thig W UE TR of Vi BCOSTUTgggsava habte as;~PD

.|f|S V.e y Ug.-(‘)bl I cUI [S] blg?)pl UV Ulsllg IU'85”jhdll If§5 _
eXIullly Oor—=¢ preSonertn [ strabje—to

use PPBs iLu II}JI U\Ilgi‘?llc potH—7P ||||L§g\;zdbt hoy ng; _45

In this case, a |l ow

i ncreasi ngt he blend Vi scosity.
n&the:pgc;’;éah bl end % %COSI ty

W | |
t]e
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i tvdélzé a- ol efin PPD |woudP-he n
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syndi otacti c sequence. Exanples 26 to 29 and 32 to 35
are rich in isotactic stereo-sequence. They are al
webdoeasses® as PPDs. [00100] Exanples 41 to 44. PERERINSE38014
4 1 and 42 are blends of GIL6 with poly-a-olefin
Exanpl e 33 and Exanpl e 34 respectively. The bl ends
properties, including high tenperature visconetrics
and the | ow tenperature visconetrics pour points,
Brookfield Viscosity at -300C and -400C, are
summari zed in Table 8. Table 8 also include the
properties of pure GIL6 (Exanple 42) and bl end
property of GIL6 with a common conmercial pour point

depré it 76T (et hytT metrhacryi=t e
copoE 1a3). | EExpn I.’e.43)<s, g«l&It.hese dat a
shov ont &i hi hg| anp [addiftifve quantity (0.
1 tog have $1im|ar viscosgﬂies ap the
pur €3 | Howewen| < ket |rt[vgen POl BFs were
decr & C (Examplel 4B) tlo[-30{t g {45C
( Exat R fhe<| ot gnger|atlug e | Bfapkfi el d
Vi sc rled Y| ABTM [D2983)| “Was | Ur T her
decr ortirerstarti g St —tpaserst ocks,
everP fd| il d$ . hape| slisi J|al Kv1Qpse| Kv40
and & tthe |ow | enper|atjurle |Bfopkfield
Vi scg s|4|1fahd| 42 larle |bgt e thhan the
nost & PRI Exafrp| € 23|, ' [agai| n | wi ¥hout
chang nd Kva0!l si gnilf ilcgntl [00101]
Tabl he benet i cdjab| gffleqt | o] ..sanl |
anmouf et 'pm) BxEngs” 2'? 13|3F in a
hi gh;i aseTstotkrHrredgetn e
turbpP shase| sf okl oM |otl yE$co3l &Yy GIL
base d by |met hops| and haVimg| |
conp rifbed|i p U 7, 244, 37% and LS
7,13 N & | a| hipzy< ppppear|ance & | ag( afi cat ed
by ashig : nynmpey pfl 11 99 |at] QOC | ag asur ed
by atturbid  VYR| Wbepl | §0¢ S bil dif L.y Met er
avai@able fl l|ntl & nat'| ophal )| '|vien 'a Very| smal
anougt of g efl L ExhopLies] A7 [t 37| whs| added
to the GIL | A =y By B| ) & |dgcT| g5 & | 8p=pel ow
1.0, zas shd bgrrits ;gb!c 91—Fhese—lat a
denpfstrat g ¥ &1 2l e & [relde S| rs)| sligbel
avergge carj 'n;sg)é g'gjaﬁegr A|feer| hcar Bpns are
usefygl to r} bifdity pf| hi gh |vilsgogi {y| GIL base
stoqka[001C§ in ¢ertaih ejbodintnts t he
turbBdity g wocaebape bt ends,o|& | bt Ecapt  or
fuelsin a ¢d arl embodi frept| |i § llegs|thap D. 90 or
0.9580r 1.0 w[thi m {he fange [of[ ffrém O] 5P or
0. 60§to 0.9 GY .i| &| 81 he %irrd@i—!@tékaTaOI e 3.
Feed=1 to Fati| enSanpe R fect| | Peed ™|~
conp®si tior

Z SRR R R RN E B EEE

=
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Table 4. Properties of the poly-a-olefin nade at 70Q0C

Table 5. Properties of the poly-a-olefin nade at
wRaYTesBE 7. I nfluence of ol -a-olefin avera BCUHSODOBS014

nunber on the our oint of GIL/ ol -a-olefin

bl endsTable 8. Blends of GIL wth poly-a-olefins or

traditional PPD 00103] Having described aspects of the

hydr ocarbon bl ends, its various features and

conmponents therein, the hydrocarbon bl ends can be

fe :JT{) t :her depid ¢ tm@n&v fida. whh%tyt@m Yif &umf-@ﬂlal PPD

fr OHT]BKJSeLg{d.c]# 11U W% OTGﬁ,[b | aSIG %e Ol m—6 offer GIT-L6

by ocarbonbtend, —theat—teast e
pol 'P?Dg}lcef' n havi ng aE§v§.300 Wi LEQiﬂl t he range of ?S'%m
10 1o U0 eSt—and—arnotecutar—wetght st but+o

H I\PE 1 % ranaoo nf IF v r\lg\‘c]’l N+~ Aﬁ‘sg- And ﬂd hacdhd o d‘p3§$
\Mtlllll CITTC IGIIUC U1 1T UTiT L. U U = . J, ||u A MO T =) UUN
{“';_‘;'. RY 1400d0Q of 1ess han 0. Ocgpt; |whefgin the @,

P Ul 1 opLIT —a-uUr ciri 1 |~JI TS 110 1T 7atl 1 Uiy
suf f Kyiacgq t%gll OWer thego"‘@ur poicj.l.*%of thezg gdroca.’?’%%‘?".
bl eny[b" at—least—5C re!lg%li ve telthe pourlé oinl o ¥ he
(o)
bas ¢ e¥ oL, 8 bdn brdnd df nidlbered 30
ol efin

enboSFoREAEId1VisepRiY 85 | t he at | east one pblél- a-

is 21_329091;9 yner conprj si 3Qf9m | pa%ﬁgtwr s8¢

a- ol BrookfigldrViseditumi ts in t he polgl conposi t i on,
whet eA0iCtdRe f | rst set 198%e| act dB8Fr om C&dp43Ce |t 0313P3

or €12 g Cl a- fi ns and tlhe second set is sel ected
fro Yéﬁl Btfesf’ & é%ptﬁ’ ol efins. 3. The hydrocarbon bl end
of m denbodiment s<33an 9,<&§10rci n%t secon

set g&B?rert gls %Sller ived units |is at |east 20 wt % of the
g; Lll] Phle nr Q\II OSLeBQaQ\QfQPIIB Q(IHXF [Ygi?gg o\r:lng!r%g(ﬂ)o

o T TiocTT OUT 1ITCT 1T O, \ABAI AR N |

t he second set of a-olefin-derjved units is at |east
30 wt % of the #P1q%akt
hydr ocar bon bl end of

enbodi nents, wherein

a-ol efin-derived unit
| east one poly-a- ole
any of the preV|ous n

at

a_

l e

hy

ethi k a8 bk AR RE e !

consi As esdéntiaBPy4af tWd ar hifle [ALGY Ce k¥ CP4 149
27 12.00 | 77.46 0.76 0.87 0.83 0.78 0.77
28 10.93 | 80.18 0.79 0.88 0.78 0.82 0.83
29 10.19 | 81.95 0.75 0.84 0.78 0.83 0.82
30 9.83 85.24 0.75 0.80 0.76 0.77 0.80
31 9.27 88.79 0.81 0.86 0.80 0.79 0.78
32 13.24 | 359.30 0.95 1.23 1.17 1.07 1.08
33 12.00 | 441.19 0.99 1.21 1.23 1.08 1.05
34 10.93 | 436.36 0.98 1.20 1.18 1.11 1.10
35 10.19 | 561.06 091 0.94 0.93 0.84 0.82
36 983 | 555.66 0.90 0.93 0.87 0.83 0.83
37 927 | 688.59 0.89 1.06 0.95 0.83 0.85
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ol efin-derived units. 8. The hydrocarbon bl end of any
of the previous nunbered enbodi nents, wherein the at

WO e@sti4ss8® poly-a-olefin is present in an anouPCT/US2009/038014

| ower the pour point of the hydrocarbon blend by at

| east 5 or 10 or 15C relative to the pour point of the
base stock. 9. The hydrocarbon bl end of any of the
previ ous nunbered enbodi nents, wherein the base stock
has a pour point of 100C or nore.10. The hydrocarbon

foedy] Ofia@RY defcribilf afe&YiPURe RYIBEHES SRRAJITBALSus features and

wherein the base stock is a mxture selected fromthe
gnmopento tsrat.i they hyflrogrboh Alsadss easc ke furgger dpscrilgpd by jthe illustrative

ﬁiwbéé&emﬂahnmhxbeﬁ&r V base stocks, and m xtures
ereof, having a Kv100 below 20.0 cSt. 11. The

hydr ocar baénhyslkrasadpon bleahgorufristigdropr @09 loted Orviitthar adeast one poly-o-

PR TR ) 40, Bt % Al g

mtbu |t]mjgngm]ﬂf@|rred) @rﬂ@ﬁ@l cBtentl @ molévatae iwgight distribution within the range
Itfh c}/ ?r(ﬁo q%r Iar\llcF d a%g Irsttogk [ ?n&sau §1b (%I 1I al l relrmhe at least

|'east one -a-o eﬁhe hyg%odar
mkepdymidamy1@ﬁx@hm mrewnmmmnmwmﬁemﬁduembmﬂlmenkmrpomtofthe

ol | ef. t hi
PRE ity b0 B pURRE 5 HhB B iedhndr R e el M "
bI enc. of any h@cﬂro&dﬂlﬁbnﬁﬂﬁiﬂl Mnﬁﬁﬁb%ﬁbddlﬁﬁb@dlvﬂﬁfﬁiﬁ the at least one

erein.the h ocar bon .bl end conpri ses w t hj
¥ }ﬁ&éﬂ B ¥ro PQ 55 GOMBriSIRE Al leﬁ%ng? S8 %"%%’gﬁ E‘?ﬁ@e%é‘glés in the

SRR colpositl B wWhERIDGA A Rethk Gélét:t&if fr&YC, W dsR€Cyp or C, or Cy3 0-

previ ous nunbered enbodi nents, also conprising one or
s s diecreed setjinisicd foneCagRteEyeolcinsel ect ed from

t he gf oup 16ENSURIABEN %ienexc;fdﬁim&fbdl BSOS 1 and 2, wherein the
ant|OX|dants dlspersants etergents Ccorrosi on

JoRpdotet efrosoletingdarived Hiifsi it erlenst VD oltbartlpasbansmely-a-olefin.
ant i -pear tag Focabdh IR Gy W &hé& évtldu\éeﬁ’umbered embodiments,

anti-seizure gents, non- Oﬁgf]n base pour p0|nt

wepreieslyareced saaod oneeffin-ilesivsd upitssi aslcasy 30 mefdrof ithepat dvagtroge poly-a-

yi.ggosity nodifiers, fluid-loss additives, sea

conpatibility agents, friction nodifiers, lubricity

agent% aﬁmalaﬁammbn@lmg@noﬁamwhﬁdhmpm@mmm mgﬁmﬂ@lembmﬁmmns

W %r?%%%e&nd s€ f])lFflne Elesriveg rl%illltsslls ft le%&' 40 f tﬁeeart ‘?e’ast one poly-a-
S, ness’ agent's

memorants and blends thereof

6. The hydrocarbon blend of any of the previous numbered embodiments,
wherein the at least one poly-a-olefin is produced from an a-olefin feed having an average
carbon number of at least 8 or 9 or 10 or 10.5 or 11 carbon atoms.

7. The hydrocarbon blend of any of the previous numbered embodiments,
wherein the at least one poly-a-olefin consists essentially of two or more C4 or Cg to Cog 0~
olefin-derived units.

8. The hydrocarbon blend of any of the previous numbered embodiments,
wherein the at least one poly-a-olefin is present in an amount to lower the pour point of the
hydrocarbon blend by at least 5 or 10 or 15°C relative to the pour point of the base stock.

0. The hydrocarbon blend of any of the previous numbered embodiments,

wherein the base stock has a pour point of 10°C or more.
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16. A lubricant or fuel made fromthe hydrocarbon
bl end of any of the previous nunbered enbodi nents. 17.

wo\20vetisess of form ng a hydrocarbon bl end of angCDiS100%038014

previ ous nunbered enbodi ments conprising (a) reacting

a catal yst conposition and a feed containing at | east

two sets of a-olefins, wherein the first set of

a-olefins is selected fromC to Cl a-olefins and the

second set of a-olefins is selected fromdC or |arger

a- ol efpl ns ThErYdRFaBbn [RARAT 0008y RP! tHe Fre V8T AN BEb&iments,

Kv100 at |east 10.0 cSt; and éb) conbi ni ng the at

whetein temkaspstogk i-comistyrp Selpaiesl Horh Alcegrevrpednsiiang pigGRL base stocks,
][O@r QFlCﬁV\ﬁI? Q}rON8 %r afs@ tm:ﬁs hﬁldm{gc %atflg'@& p’civ%lgda KV100 below
. form ng a hydrocarbon bl end of any of

2%@C%TeV|ous nunber ed enbodlnents conprising (a)

react,ng Siti i 0 f .

havi g Ahenaribof MAGCL B b Al hiElieR BiBodimens,

®harin I pwe 4@kFhapn V1of gdeabol®Oat ons form ng atl east one

pol ¥ o1 Ghn ARG 7 U0 8l 35, bETRLiER; Rufitey EMBbaimens

whseinsthgekic-danicd gniss dky iﬂb@taiueillg\ab@ﬁt fBorn Hte at Easft onenpdlm olefin.

D G Y L s oot
@u&rﬁhg}ma:} wabtwnabslgmoléﬁroms taha vathed @é tangé efilom 200 to Tloe.
met hod of nunbered. e diments 17-19, wherein the
a- ol e n flagdvpsay Wg@%’fl @g a‘@érolﬁc}ﬁe RS WRbsred eRRediments,
WRGER (R hyldF @BIb8n bRnd BorBEpHsBOWth ABrangdlof fibAeIMBIoNed0QF 40 or 50
nunber ed enbodi nent 18, wherein the a-olefin feed
vorptihebeegtockeast two a-ol efins selected fromthe
gr 0Up1500nq'h§th.'s|r_ﬁFBcé?lgonQ§leﬁcpo% G-tRd Elfe'vf&ﬁs AT K EHBRBments, also
t her eof he net hod nunbered enbodi nent 18,
henrising opper mewdrddibingy Maersinie pddiiveriesalestrderont theipp consisting
Qf %xﬁi@tlo’hs 1%3.‘149096 ﬁﬁg)lilﬁiﬂté? Sdiﬁ%gsaﬁt%, ldﬁt@l%%n@ %r/@sgh 1nh1b1t0rs rust
l'efins, based on the weight of thefeed. 23. The
Ililbtbﬁ@d, @fetalh ulehasiveldrse rboaicae agents7 exipias airgssurh eﬂdﬂ@@d@, anti-seizure
r e -\t O - j i t ' Moy
R AR bssER bt it b s L ol Do, B improvers,
en@sl@br rmcnhﬁeﬂ, flwiddowi additmes.f @@di oomphibisys aaftntSI efaistiorB3Onodifiers,

0
%r{gi agen l ef I(Ein S 1¥1\fnt h %r%tée%’doEeIr %écnt%larrxl;son earnéants, t%emulsﬁiers

émlﬁsiﬁels,rmhmﬁels, \&tttnhmhts, gelling agents tackiness agents, colorants, and blends
thereof.

16. A lubricant or fuel made from the hydrocarbon blend of any of the previous
numbered embodiments.

17. A method of forming a hydrocarbon blend of any of the previous numbered
embodiments comprising (a) reacting a catalyst composition and a feed containing at least
two sets of a-olefins, wherein the first set of a-olefins is selected from C4 to Ci3 o-olefins and
the second set of a-olefins is selected from Cy4 or larger a-olefins forming at least one poly-a-

1% at least 10.0 cSt; and (b) combining the at least one poly-a-olefin with a

olefin having a Kv
base stock having a Kv'® below 20.0 ¢St to form the hydrocarbon blend.

18. A method of forming a hydrocarbon blend of any of the previous numbered
embodiments comprising (a) reacting a catalyst composition with an a-olefin feed having a

number average carbon number of at least 8 or 9 or 10 or 10.5 or 11 carbon atoms forming at
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40 wt % of a-olefins with C 4 or higher carbon nunbers.
26. The nmet hod of nunbered enbodi ments 17-25, wherein

W0 b@oastesd yst conposition conprises a netal | ocRCIEUS209/038014

an activator. 27. The method of nunbered enbodi nent

26, wherein the netallocene is a Goup 4 bridged or

unbri dged bi s-Cp conpound. Wen unbridged, the

net al | ocene can be described with respect to fornula
(1) above. Wen bridged, the netall ocene conprising

feh& oR QNG VR 2KV S rdeRsst | 8 dstht () %&ﬁﬁﬁfngtﬂ% at least one
formula (2) above. In certaipn enbodi nents,

pRiY-atdlgerieh 4 besasthg irstiendor beioPCobee mfommerﬁgd@ﬁ@bon blend.

featupes gg dlﬁétﬁﬁd S)?dnu bte{%dr EfRREhed 017 Qhdulga \&ﬁle}en@%ylene is
(2). 28. The net mber ed enbodi nents 17 and 18,

méﬁ@iaﬁy@bﬁ@ntr%mhemgolcfakfégd pl ace at a tenperature
W t h' eTgE ocrf nfu ngf%gmggdl%gl%)% lggwhél;?ﬁ e, %fé‘ﬁn feed has

of nunber enbo i ments
weavetaga gprb@kesnbel wgkin dte rangsrod Sourfetod s cgnbelaatemSt han 1.0

MPa. ﬁO -J'Pi]le me oral 9{1 Ofbe?el’él m%oglmen[rpg hgr%{]nt tﬁe T ole 1{1(%66% comprises
wher e t he reac |ng

frylelsogeno-prfitd @Ilecwde‘mume gmubhjonsutthg olf@@gcecma dlefm dhd mixtures
% o 300 psi.31. The nethod of nunbered enbodi nents

7°hd 18, where the reacting takes place with
cont i 2uouShbyideRgef niimbeed wmbckdnaerhmdm@@an elgfeedntoririses within

| ess th 1000 oy 2 or 3 mlnth eact o
%‘%‘E%FnO?g‘?m Orhto LSEW%O% 8‘f°1?¥0 8$ gble%*ﬁﬁdﬁ/%éw“sdﬁ sahpged on the
a;&ghtvmrg{eqbgu the at | east one poly-a-olefin is conbined

in an_anount sufficient to |ower the pour point of the
hydr odar bdtic Biegd oppumberpdegraodngyt 11,0vhgrein Bie fped) cepipyiges at least

iW‘%‘@f@@MEnP@it@Cl4Qﬁhf @réaﬁ,%ﬁnﬁﬁ@@rk 33. The nethod of
number ed enbodi nents d 18, wherein the base stock

has a4pourlhpsicHrodipd pwbqqyb@lbqglzmenAIV UBreren fhe fegd gogerises at least
g@:ﬁfa o BY . Bﬁﬁns‘@fﬂb@ﬂ OQBgﬂ@rycaﬁfontn{}ﬁb& evi ous nunbered

dinments 17-33. CL n anot her enbodi ment is
t he e oflThg n}@ﬁﬁloyinénmh@fW crglatpnng il higviferamihe. fodlicomprid@ at least

ZM%‘BOPEf é‘glehﬁﬁ%ﬁh gﬂeor %lhé(r cgfb%h% 1]nf>]ers by wei ght of the
hydrocar bo east one poly-a-olefin
havi i$. a Kha 0fethiod hbh mmmmﬁangemomnkmsnﬂIOStoﬂ®ﬁm®‘@Stcmﬂym
and a .ol ecul ar wel ght
composition coniprises a m&talfocene and an activator.

27.  The method of numbered embodiment 26, wherein the metallocene is a Group
4 bridged or unbridged bis-Cp compound. When unbridged, the metallocene can be
described with respect to formula (1) above. When bridged, the metallocene comprising the
bridging group “A” is described with respect to formula (2) above. In certain embodiments,
the metallocene is a hafnocene or zirconocene having the features as described with respect to
formula (1) and (2).

28.  The method of numbered embodiments 17 and 18, wherein the reacting takes
place at a temperature within the range of from 10 to 200°C.

29.  The method of numbered embodiments 17 and 18, wherein the reacting takes
place at a pressure of greater than 1.0 MPa.

30.  The method of numbered embodiments 17 and 18, where the reacting takes

place in the presence of a hydrogen partial pressure within the range of from 1 psi to 300 psi.
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di stribution wwthin the range of from1.0 to 4.5; and
a base stock having a Kv100 bel ow 20.0 cSt; wherein

w0 bmoasseBast one poly-a-olefin is present in BCI/HAWON038014

sufficient to | ower the pour point of the hydrocarbon
blend by at [east 5C relative to the pour point of the
base stock. [00105] In yet another enbodinment is the
use of a poly-a-olefin in a fuel or |ubricant
conprising from0.001 to 10 wt % at | east one

pol y-8- ol ahi facttd Weiugbbre@fenibb&ndidnocanhenwhke Qﬁ’e re‘é&ﬁlg takes
at | east one poly-a-olefin having a Kv100 wthin

plagegeitihgontingns hgdrogensfrod veth a hyrlogen wonteriaf dgss \ﬂ;@pglﬁt)o or 2000 or

?do%tapghﬁﬁ'iﬁe%ac‘&ir"s%é?nthe range of from1.0 to 4.5; and
a base stock having a Kv100 bel ow 20.0 cSt; wherein

the at2. | edbe nptiwdpd] wmdvemﬂ@mbndlmnprlés@dtl& whatisinairo whteast one
fici ¢ ‘
@(?";é—%éﬁébfﬁﬂ c&‘ﬁbedé(gft’ﬁ gataﬁl%}uﬂ%ﬂfﬁcféﬁ{ 3 1%\9& tflé']fout%?l%?&fgtpgﬁ)ﬂiéocarbon

ative to t
bialsdabﬁatt dﬂakt 5 ¢r00 063 °Clralatret to dreqiomepmmrdﬁ dtd:lblarmﬁttOCks t he
use H‘ dr 2630 b Hurgi)er cfj lEPmen%s P?gan%t18 ﬁerem(%f?eebase stock has
pon a ol ef't A" as escrleb REFE R as uel'"s
:hpkhlrlpck‘ﬂﬂlbelmﬂl@’(] si ng from 0.001 to 10 wt%

pol y n .CLAI a Ia| is:.1. )

P o b o B Koty e 1S i el B Mo by e rapicgp mumbered
ahbddﬂﬂﬁits omEs.pol y-a-ol efin, by vvei ght of the

ﬂéﬂ@ car bon bl en and a pase s havi a Kv100, of

t hEnenoHich CRBPdImER{ S Hhe i ear H Y ERAF P‘E?I?r?é"@ f5gm 0.001 to

I@th%toﬂaﬁﬁa‘éit A8 HoRA-Yrefin %y%b@ht"tﬂ'%h@ﬂyc&odﬁ%]aﬁ(bléﬂdt thie it least one
the ran from,10 to 3000 cSt nol e
RRY-grlete lsafvmg @J‘E\i orvithin e Fengp ef %}ﬁd@ t%60®r0§h?11d %omtﬂ@cular weight

dlst%buﬁdﬁew@hn e 3stoc R %mﬁaOﬂ Uroa4 ol efd Nbdss s@El@ﬁaﬁzﬁl{%d Rv&Npelow 20.0
amount sufficient to lower th e pour pol nt of e

eNfOv REip Bisrt speoBc PYlyAtolefines present pednaaniopst suffiigagtogewer the pour
]S’cﬁhtrbtf t}féfhyhlt&@arpﬁlsﬁelﬁf % leagt 5o BGatl¥ % ﬁ’i‘é @5192)%1&9 b?ﬂﬂg bRE stock.

aim 1, wherein the at |east one l'efinis a
w@b‘lﬂ]ynhry@@mpthmsm@bdanent eadte uwfs&epcsly@foleﬂn in a fuel or lubricant
i i i 5 yIm L
GRRPELATEALO AP, LIS LB RO P PGB e
binncmlﬁ: apea@long-polyed-blefin 4mdng h&EvE@eathih hetangs OQEbIedDed 3000 cSt

onfd eCI(ﬂr wa‘r lgtec{lstrlblﬁ{r?%fv!/lﬁnn th% rargg{g:eofr}‘y [ (f?)atr b40 g] an a g%lie stock

e sec f7a- ol'efi n-der
hHWﬁgS«l Kslooaieldv&ez(?sﬂ) cRAOwhtreinake ith@lstatnelpebzsd olefig is present in an amount

%?%%[ 1ent to2 oglre} e pém é)-rggll ﬂp %ﬁ gg?cgg%agwg bg &(ﬁ béﬁa? {eas?gyC %ﬁatiw % the pour
poittl Fklcnder ét(\(ﬁd
[00106] In yet another embodiment is the use of a hydrocarbon blend comprising at least

one poly-a-olefin as described herein as a fuel or lubricant comprising from 0.001 to 10 wt%

poly-a-olefin.

32



10

15

20

25

30

units is at least 30 mt% of the at | east one
poly-a-olefin. 5. The hydrocarbon blend of any of the

wWEe@9ilessss cl ai ns, wherein the at | east one pol REHUS2009/038014

olefin is produced froman a-olefin feed having an

aver age carbon nunber of at least 8 or 9 or 10 or 10.5

or 11 carbon atons. 6. The hydrocarbon bl end of any of

the previous clains, wherein the at | east one poly-a-
olefinis present in an anount to | ower the pour point
ei.Aile hydrocarbon blend by at |least 5 or 10 or 15C
Telative to the pour point of the base stock. 7. The
Wyarscdeivoh bl end of any of the previous clains,

Wher eA ﬂy&r@ r%s&en%ltcgﬁlgrlglfi'%fr@n 1 P ‘Pd) Wt%Q)ff al‘%gg’ Rk 801g—a—oleﬁn

nore. 8. drocar any of h previ
ey mﬂght of \thﬁéwétonarbheblblah endsa bask stp@k lalvmgﬂléw e of iisethped0.0 cSt; the

@éﬁ)ﬂ% I!'lgec&gfagtiéﬁ%e’%l%%ﬁf}&%t\é&gtg}ife poly: —Ql%ﬁﬁa’ hé\h%%(ﬁgﬁ%lthlh the range of

base stoc
ﬁbmﬂﬂﬁeéOMhékemfaHthhhgwagKMmmmmb@hmmmﬁﬂmer@€¢of@mn10t045
of t

]; at fg:qu roi(l)eﬁpeorlggg letyln is gﬁ(eseﬁlt b f gipoun Suf chn\{ j18) owilb%le pTH "point of the

e 'sto eas
H')imodagbdn brad b}DElt ldsesfd relfatv&ny tlwfponhpmmroévhema& sﬂ:cbc&l ns,

n e-deri ved un| S bst
Lbcentt Ffeas SisE et | aRhSu B ot st Sie Bopyaoten is o
&deryﬁféat‘(bﬁmlsbig&m ttagiftwa @Ms of o bl&ﬁn{déﬁ%dﬁmﬁs il taé ﬁ@ymer composition,
T M O

ﬁ!gﬁ@&ﬁﬁ&ﬁﬂmhﬁ%ﬁgﬂ@@ﬂanﬁ of the previous clains, also
conpri sing one ves, wherein the addi ti ve

s selhedy C‘FP‘%Ihl?l?IH’eOfgﬁl%lE}p; zzva?rginéhq trgonskschad walefigderived units is

méysbzd@m@ftﬁ@&m% SRS Glefper sants, detergents,
corrosion inhibitors, rust inhibitors, netal

feactThedwdiosarberrhlendasany afbpelimsearserherpinelsigeend set of a-olefin-
A4k LR o 30N TRGHZYG: AYGH e pOR1-GLEAT 1 based pour

poi nt pressants wax nodi VISCOSIty i ndex
$.npr oiil@ﬁls'drooarb@b@mtcgfofmnﬂ pf the preyiop$ elpighs) wherciadled at lapstone poly-o-

i?l@@l isOPIRAL Ri) bt ¥ oRGS @éeﬁ'ha%% G éx%&g@?ﬂb%ﬁ[n%er fatleast 8 or 9 or
uori

|ty agents, anti-staini rono
Hg@ﬂwé(ndéﬁmammmbmﬁ denuIS|f|ers enuIS|f|ers
ellln ness

9 ens'"lthe%r 3 ogar t ! ISQI% g)zt'oig t?hgI ey oul'd gerell&tt east One poly-a-

ents or an ereo I can
dbﬁlf uqiresﬂmde ah lammntt he ldmyad r}mqmubpmntbjf elttdhy«ifocaﬂbyn bfencﬂ heat least 5

B D TSl R PR ey yor © T OoRON

7. The hydrocarbon blend of any of the previous claims, wherein the base stock has a
pour point of 10°C or more.

8. The hydrocarbon blend of any of the previous claims, wherein the base stock is a
mixture selected from the group consisting of GTL base stocks, Gr. I, Gr. II, Gr. III, Gr. 1V,
Gr. V base stocks, and mixtures thercof, having a Kv'% below 20.0 cSt.

0. The hydrocarbon blend of any of the previous claims, wherein the base stock has a VI
of at least 100.

10.  The hydrocarbon blend of any of the previous claims, wherein ethylene-derived units
are substantially absent from the at least one poly-a-olefin.

11. The hydrocarbon blend of any of the previous claims, wherein the at least one poly-a-

olefin has a VI within the range of from 100 to 300.
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conposition and a feed containing at |east two sets of
a-ol efins, wherein the first set of a- olefins is

waedoeisses from C to Cl a-ol efi ns and t he seconPCEES2004/038014

a-olefins is selected from Cl4 or |arger a-olefins
form ng at | east one poly-a-olefin having a Kv100 at
| east 10.0 cSt; and (b) conbining the at |east one
poly-a-olefin with a base stock having a Kv100 bel ow
20.0 cSt to formthe hydrocarbon bl end. 15. A nethod

of. f orja IerRaBYH bRERLPAR, & @O SRAP ElafthdNdIsh RImpREEE bitor more
a catal yst conposition wWith an a-olefin feed having a

tidiyey. veverimbe additiboh salepee fropr the group gensisging pf gxidgtiopanhibitors,
Q{tlo;clgarﬁs Qﬁs#o%&arﬁ@rdg@&eﬁ‘t% OlWBrokiBh 'fﬂh'i"tgto?st rds?ﬂﬁ&bn&@em?tal deaatwators

poly-a-dlefin having a Kv100 of at |eéast 10
by wese pings, nzgrem‘rm)r@ssurb @é@nvqsmtlrﬁeizyreaigmt@mpnrowﬁn fhasgd pour point

?ﬁ% %sa%{so% rsa \§¥C%$ﬁrekf QW O\Q:r S\tflsctog}lt)r %(gl]rlﬁejfg fluid-loss

drocar bon b thod of "¢l arms
whilgrves, rseétChgnbaﬂnehty ggmimcawmrmdhf}erabd&mtty higantn, tnlrtéstaining agents,
The net

a}gomoep%onf a ents fief]pamanft uls1ff16rs é(mlﬂslﬁers densbfl iers, w%ré% agents,

"has '4n averag
wallity argeﬁtheacﬂcateg;elgafts fcbkomn& drol b1é51d9&ki@0f] atons. 18. The

t ho cl ai he a efin fe ) )
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carpbon blend by at |least 5 or 10 or
16 The method of claims 14 or 15, wherein ethylene is substantially absent from the a-

olefin feed.

17. The method of any of claims 14-16, wherein the a-olefin feed has an average carbon
number within the range of from 8 to 15 carbon atoms.

18.  The method of claim 14, wherein the a-olefin feed comprises at least two a-olefing
selected from the group consisting of C¢ to Ca4 a-olefins and mixtures thereof.

19. The method of claim 14, wherein the feed comprises within the range of from 0.1 to
15 wt% Cg a-olefins and at least 8 wt% Ci5 a-olefins, based on the weight of the feed.

20.  The method of any of claims 14-19, wherein the feed comprises at least 20 wt% of a-
olefins with Cy4 or higher carbon numbers.

21.  The method of any of claims 14-20, wherein the feed comprises at least 30 wt% of a-

olefins with Cy4 or higher carbon numbers.
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15C relative to the pour point of the base stock. 25.
A lubricant or fuel nade by the nethod of any of the
WEe@vilessss cl ai ns 14- 24. PCT/US2009/038014

22. The method of claims 14-21, wherein the catalyst composition comprises a
metallocene and an activator.

23. The method of claim 22, wherein the metallocene is a Group 4 bridged or unbridged
bis-Cp compound.

24, The method of claims 17 and 18, wherein the at least one poly-a-olefin is combined in
an amount sufficient to lower the pour point of the hydrocarbon blend by at least 5 or 10 or
15°C relative to the pour point of the base stock.

25. A lubricant or fuel made by the method of any of the previous claims 14-24.
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