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MANUFACTURE OF LOW VI SCOSI TY PCLY ALPHA- OLEFI NS CROSS
REFERENCE TO RELATED APPLI CATI ONS [ 0001] This

wa@ppbieass on clainms the benefit of prior U S. PCT/US2009/038007

application Serial no. 12/164,824 filed June 30, 2008
which is hereby incorporated by reference inits
entirety. FIELD OF THE | NVENTI ON [ 0002] This invention
relates to the manufacture of |ow viscosity poly
al pha-ol efins. Mre particularly, this invention

r el at ek QUERICRIE LI SRR OYITROPHLY RDPRALSE kPR

pr epar
: rI ATPOREGROUND OF THE

onpri se one cl ass

[ﬂl)Oﬂydr ﬁm&aﬂiIdmatﬁthﬂalmaﬂteé)eMﬁt ofiphadU. Sci’pphw&rdn Serial no. 12/164,824

P Qe3P Cogh i bt e ittell TR RER 2at i on

BIEId) PFSFREAGNVENTION cal |y rangi ng from 1 octene to

P onghrparyis Sy o Brufne: B I sk Stuadhabhu-orenins

BIOEE RIrQYHrigN thid@yendibs ecliies WSRHainilne |Vl$d(bslitg p@@fpeﬂ)ﬂﬁmliméfﬁls prepared

f ethyl r ol efins. The ha- ol efin
%@ﬂ@)rmb?do@%%l% %J;tia BRdPR bR o] %&sﬁ Fof
BASKGROUSD OamMHNINVESTIONON! Yy mobile fluids of about

to higher nolecul ar wei ght, viscous

2cSt at 100 C to
WA i aPely viHPlerplefEy ecamnsise <ing | @@Se@écbﬁé@?%ﬂoomo@beemawhwh has
MQ:V&[ 1mmﬁarPcA91 the Ww%gml%é&@cd Tlm!settﬂﬁerpa@ Mgr%ic%% bl%ﬁuced by

olefin feed in the presence of a catalyst such
t«hP @ptymee%lon@f aBﬂ%Ob’@ﬁbFY@%@g}’ rggingdepie toctene tth edodecene with 1-

glig | n o riapg[théﬁ.%g%gfgﬂ{e fﬂB\gg‘u&éfﬁ s gﬁ cthylene and

oge er to e resi du
pmsﬂcnprraw ayp. bel yyed, heelwlng epolyfetsivf sthy lsae with highethdefins.  The poly

ﬁﬁ%“&g%rg’qu%g&g%ﬂ @Lrha?ﬁoe botd] J&%ﬂl L 1Jeerql;ﬂ/g° e \}?f%éosq{le%%ﬁrmg from

e autonD i've | ndustr
pekatrarbild ¢hlydd about én@u anelO@ﬁ Cgo highplelmalecuig xaehglm glsr@us materials

t enper at ur es. .f or riv eman
SR TR BNt Moot TR0 o« B PR HRY Bl fdngea by the
peaakrizdodm bl Ioletﬁy fadsml il ew Iblemaeﬁr af draatahet kathmana&Cl;, BF;, or BF;
roperties. Thus, a nheed exi.sts faor W Vi SCOSi t
BRIl Sib Rl PO RN a1 e MRfisan NERR Bladugip may be
@c%digéﬁz[téh fﬁ&&%er:‘t@tégﬁ& the Eesiﬂ%ﬂlﬁﬂlﬁﬂﬁﬂﬁ@(ﬁh H@Sgeo%tfu]rse ort]‘ this reaction, the
Lubricatin S t he Noa Met ho 5] The
HRYREP yraitigHon,s ﬁﬁeﬁl@dFd&»C%Wa%fsatefﬂggﬂA%L are greatly
ogndeme ARorh Ry ah RN s&fld oh U 8flert R mBRds & nt dddine 01ls - operatlng at
oduct. In general, the higher the carbon nunbe

flﬁ%eréqrﬁw%me& for longﬁélmeéverw&%?edwaé OrJRY Hispasity yAQh% referably 4
&Sh,ewﬁﬂé Hé%'[rm%h@oa@f? %laﬁf?ﬂy%d qgwttaﬁpe‘?ﬁﬁ’l‘é%ﬁormance properties. Thus, a

need exists for low viscosity PAO’s which exhibit low Noack volatility (ASTM D 5800
Standard Test Method for Evaporation Loss of Lubricating Oils by the Noack Method).

[0005] The properties of a particular grade of PAO are greatly dependent on the alpha-
olefin used to make that product. In general, the higher the carbon number of the alpha-
olefin, the lower the Noack volatility and the higher the pour point of the product.
Conversely, the lower the carbon number of the alpha-olefin, the higher the Noack volatility
and the lower the pour point of the product. For either olefin used, for automotive
applications, the desired low Noack volatility and the lower pour point are generally
conflicting goals for a PAO.
-1-
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Conversely, the |ower the carbon nunber of the
al pha-ol efin, the higher the Noack volatility and the

wO omeno4BE pour point of the product. For eithRCT/OBDI/B38007

used, for autonotive applications, the desired | ow

Noack volatility and the | ower pour point are

generally conflicting goals for a PAO [0006] PAO s

having a viscosity of 4cSt are typically nmade from
1-decene and have a Noack volatility of 13-14% and

po 0] [ \ C

B, o R DR e B BB RGO R Rsp RO have o
Hbphaoblibfyiafd 3dAth ahlé\peulamtia)é% 6Po CatBAQ’s fiavalg abieessity of 6¢St are

{ | o1
SRR o200 5 S MBI, 5 W i
aijougbﬂ%randmur@mnoﬁf mbmhé()"dr efins. The f eedst ock is a
I Mght % oct ene, decene, and at
i e. The al pha-ol efin feedstock
[amomat Daalstedohgreia ait al pfdceﬁrﬁr shibjoBgdngdizitoon of alpha-olefins. The

tlo in a reactor, Follow ng
Red QR BT BRITD e Do prlef R, St womy Y Shyadgdecene.
Tl@d@kpﬁdoléﬁh eredsadk aAnraha- heaf bis caﬁllglstdareemjeetfedttheoligomerization
al pha-ol efins. The resulti ng roduct may %lg o
FRPAHIGRE i P edectarne FORRENE Beastiere tthe gH¥MIchE iPicrisddp digfiations to

fohdGéd @sacRl apMb YRR AndodifbisbF t1Rf alsHaf &k, nmh@%mﬁg product may
vi scosities. [0008] In various enbodi nents,

bebykessarcdmy fhgw RIpgICE eATYtAR Fdeas P fraction, ef polyalpha-olefins of

hiee l%lﬁnm}gcgs@t%aln at | east 25% decene. The
feedstock may contain not nore than about 50% decene.

foRes8] eehlsm@ms eEpodionntai He rfordsivel anayhiave gho fiellogmug aspects.  The
%g(g y‘b%nﬂ‘aﬁheﬂ §e%a9t°i§ oIBYce i Hha 'f&d&gék @ontatWHotqﬁ&H than about
Y0 . ee an

tOCk may contaln ot nore
é(%@ﬁce@@%@e@@hebckw dopesna ghorenghan pbnutalShe ngtnenpflee feedstock

&F}a fsonatlg? lﬂétség % é:nt oG 4399 td{){l;'cg{r:l]ee. 635}%61%6&15?%1{%%8/ 0%%?1 noqqlgore than

eas not " nore ecene
am)ot nes da&pectrhofeeds‘@ckoﬁa}t trmtagin sctl rosre dhanrdbouti moaane, not more
perc

nt,a 0Of the octene ecene, -and
35405 e RE REFUBHC S Rbul S a5 EPEs0 R SERE, B3R amgther aspoct
d)ihartyh@f fhanmm@éd 9m90d11ﬁen’l@ tﬁe v&[e(@ﬂiﬂ@}:rcémagam (bf el odénte décene, and
itlﬁ e disc g stil I % ?
deeqp gyt Fg‘? Pie SuaH a‘éer‘l‘%eéf&‘i Bﬁo%?mﬁb %*1“5?1% o &0
[’0009]ng B &@Qnﬁodflhﬁﬁ@&btdyscmﬁedam distidatioDlbof B deadtell iilLthife® Results in
C viscosity of abqut 6 cS fractlo

? X%’gg @? pq!Y%,lgl%a Q}Fﬁfgww Hpo° EoVeSCeSltyeqfﬁémat“ biad aér@%on having

pfiodohe vist&hitd of BRAA BlcsinNed Redtiog ReMouPd c8MVis@bityt NHEL00° C being at
di scl osed enbodi nents is that the resulting

lsetyQtophdeatieddi n having a viscosity of about 4 cSt at
fb@@ﬂ]c h@sﬁotﬁerp%ﬂkctpgf rﬂﬁy Qfr @PoMLcIosA® dmbodiments is that the resulting

polyalpha-olefin having a viscosity of about 4 ¢St at 100° C has a pour point of about -45° C
to -80° C; the pour point being determined by ASTM D5950.
[0011] Another aspect of any of the disclosed embodiment is that the resulting polyalpha-

olefin having a viscosity of about 6 ¢St at 100° C has a pour point of about -45° C to -75° C;
the pour point being determined by ASTM D5950.

[0012] Also disclosed herein is a polyalpha-olefin that is an oligomerized alpha-olefin
which has been subjected to hydrogenation. The oligomerized alpha-olefin is prepared by a)

contacting an olefin feed comprised of a blend of at least 10 weight% octene, decene, and at

.
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to -80 C, the pour point being determ ned by ASTM
D5950. [0011] Anot her aspect of any of the disclosed

weepodient is that the resulting pol yal phaol ePCTUS2009/038007

having a viscosity of about 6 ¢St at 100 C has a pour
poi nt of about -45 Cto -75 C, the pour point being
determ ned by ASTM D5950. [0012] Al so disclosed herein
is a polyal pha-olefin that is an oligonerized
al pha-ol efin which has been subjected to
150980A, -
%rs‘g 82 rg&% i ecglgleﬁttogé)'{a?fgg@g%&lgl?dlél% ﬁl‘}?d d:%rngﬂsﬂl olefj &n trflmers and
b bt be lratrmeéla@tprqctmcweﬂ@ml@ﬁmcm@d elphel@lﬁé'mélas aﬂl0° C viscosity
St to ne.d o, obha f
a‘b§u04tcs§,%néi"§ 9uhr n??fja]fﬁ%ﬁt s ?réo R bﬁs ﬁgsﬂn{gﬁ & bylzsrdéﬁ& $5950.
[0|0133]| nt Ais[mhhcwsai berexdueu po]l&lalph@Jole@orth%rtl ig @l oligomerized alpha olefin

e 4yl 4 ¢St, and
\ginﬁg ?,sqtbegn 1?3]65? 15 %8& rogeilgt\{%s t %I_og%or%rézgg gfé’%%fﬂﬁ‘.ﬁ% & 0pr%ared by a)
AnfvihHbabalefi] 80 3¢mpissd ofla Bichdsed 1her B weiklt%aoctene, decene, and at

R R B BBt bl B Ry SRS B b e, nd
©) digDR®Y th @deralepia-padriti. ﬂTHeSoligbﬁWeﬂ dlﬁw-o&)ﬁncmm ao@q @g’lscosny
an ol efin fied conp | end of at | eas

d of
NerLgHtCopSh ﬁ@our@@%ﬂéa%oaﬁafa@ tq dast a%éete\ré}ngqﬁltb%ASTM D5950.

pedgcens a@otpé@t@p&ta plioduE M8 dindt & e OGbGsc POPFalphb Rekfins, the
olefin triners, distilling the internedi ate

prlpdRherolefimBayohg fyah% cadefl Wity htdﬁ%t oFe; addisigaal AP 67@01@ I 'to Group V
MdsSGRei ty of about 6 cSt, and a pour point of about
-45 Cto -75 C as det er m ned b ASTM D5950. [0014] In

Y MCRIPTION ¢ RINY ONf the discl osed

al p{@n&l{] %gécqﬁceerﬁﬁ‘bglrﬁé-ﬁlty @{:{9 Bﬁ‘s gh(fg%%lpq%%f b IfIIUénttIBE Lyill now

ded Wit ast one addition
@ d%prlwdba@blﬁtn@qi(efe@@mnh@&ssm éb'lﬂrmonaﬂlaTHE adopted herein for

é%&W&%dL@%&d’s J)%%Mgrcia%édflﬁfe%ﬁ&{ | fhi€ ?ggr?#t 1’?1ade foybthe purpose of

S| oNns nven
dilestranmg)&xd genema:llpmdmp@s pf téé arvecbneutd sloiuhdenmntt be aaﬂ{dl ina 11m1t1ng sense.
arne

ti t d, h f
Pt e P PP AR R SR Rome: RS aRRERR s ron
Oslﬁadefélgralpﬂmeolﬁﬁmp@%&) of atel btgﬁirﬁ(atbyn@et bl@c@&rtﬁ"r @lymerlzmg a
r tion an SNou
REd G Bl LR AR e e e R A it o R bR St The
%ﬁgloﬁfeﬂkdﬂlﬁﬂodilyt ]lc‘oeﬁ PEEOL Bf the otlgtﬁneaﬁ&e@de%tt ,Gha ﬂg& bd }Q@ﬂc@:nated to
(0] a-qgl e ns ar.e t he roc
%han%eoﬁﬁ E@tmam el ?fégﬁgéé) KE %&e l?rﬁ fing phihsg oje ?f%g PFPd“Ct or

B ﬁyd%gein@t@@ groqﬁctana%te AbNSh adElcahe dRRSEPADE
cocat a he ol igomerized product, or a portion of

710l | hﬁr%?d%lﬂ oplisa atpha-olefiys i KempiEed Ri #blspbefacEae dgcene, and

GhROSE. tPlfb?er%‘Hr qﬁ@?ée@ﬁoquyglble‘ﬂﬁ O'fheocﬁgﬁ,ol (Fe'ééﬂeh%d 1-dodecene. The
processing of the oligonerized product or

Hyenb 9 rsteas Hp)rtb@ deedstagly ishat Heyield vewbh nperventx Fay be greater than
P@Wefgﬁf%,l:’lﬁ‘g be at least 20 weight% in one embodiment, and at least 30 weight% in

another embodiment. Additionally, the amount of octene in the feedstock is not more than

about 35 weight% in another embodiment. The amount of decene in the feedstock is at least
25 weight%, and may be at least 30 weight% in one embodiment. Additionally, the amount
of decene in the feedstock may be approximately 40, 45, or 50 weight% in another

embodiment. The amount of decene is not greater than about 60 weight%. The amount of
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[0017] The feedstock of Iiner al pha-olefins is
conprised of a blend of octene, decene, and dodecene.

woeaheoakd y, the feedstock is a blend of 1-octREEPS2009/038007

1-decene, and 1-dodecene. The anbunt of octene in the
feedstock is at |east 10 wei ght percent, nmay be
greater than 10 weight% nay be at |east 20 weight%in
one enbodi nent, and at |east 30 wei ght% i n anot her
enbodi nent. Additionally, the anpunt of octene in the
t s oht0/,

3(%963%2&9&16 & eEkaﬁgaEﬁetagtgk? %g‘ze ) nm%i\ﬁbgp (lértgo Qlt()ggcrlghtﬁ in
ate dnbadimed apdena todg tham@bontm% weghtto llneya@tnomer englioghmidt.i n

enb n n egen
@B?S]f eegﬂj 'BE EatalAg% fgll %ﬂ %I%l(%/rir%t{l% 1&2181% §E3, an(a g% ghgolﬁlerlzatlon
watd Lyl uso/preiferahlyatsh@ with ratmmbmmm ofT dfwatammn A @mbdremem ef t®atalysts

t { bout 60 wej ght.% Th . .
B o Bl P EEY oFEuk ) BRHE IS (BB By ot and
poducrdistribatioet  Ther @nibiration) Of veh@itsYimclnd@rnac ardobali aigrat Jeast one

BRectitien: o pbb1ar el bt (Efapibbds AR (o aicohors, and

tiuge rﬁeelthaaalg ie€iandIN@lpdetanEf-3-bund], thgen@inbl) QAR Mi-Hexbihd@n  Suitable
cat al yst preferably used with a conbi nati on of

pstates azrlglgées ch. A B Acetaton Peeralie deiafey aliel prstataselapluding methyl
&%taeer Bﬂl?l%etﬁt@ RpREVIGR 1] HBIET 2 ctBRVANAGhd e THE %Ma&@sts complex
sical properties and product distributions.

mﬁ enifincad! eFtalyy datiPys f opidirtiene sonaand Maihol Caﬁb/tla%ﬂy active.
Tﬁca&fcatgl & i@Lded lin RESHAMS of Roth BRI ©.03!16 9Bk $0 'w@%h“ﬁe@cent based on

Cl-Cl alcohols, preferably Cl-Ce al cohols, I 'ncl ud
the teezh ot thee@@@ﬁmlfeednmpﬁft@pémbly abpub (4 An6 eight preernanol |

n- h | kyl

@Bg%]a t e?ﬁ &%éjfst 1%%6%0%?1%% %ﬁ {(%%0 acel%l{’éggouglyn ag\?lﬁaé%}/alysts and
tire tokeyiln fe&detlatsq;refeﬁrmihaahet@ttmn wnprapyih aaceteat ef catalyst, which is
n- but cet at d th t sts c | ex .
A ity e ot R0 Dt pist R0 B i8S o gp A e e Shtalyst i
feIRO1L0 G thb Ir@btubrﬁzdﬁahﬂi predsal dfib@n Rity ebout b@ B0 @teaéryrsy about 2
is used in an? t of %ro about Oo&to about. I
ReOge plrraiyely: phehogergritherulean Bripatsed i thy r?i’lc‘é‘?‘} lﬁ“‘mre along
WRE theMB@Sivn Picefods b lintroabianit the cdrall Q tHtheedaglidn RAECeNt .
&)8019] The catal yst is introduced i nt o the react or

At aneBh EmpFrakrea fr BedsachPy atesalimepnypriiogplegnd fan vary from
fR8d-20b € th Spdk 862F e 4 BAde Jf%ourt @9‘350'7@“C%9ﬁ§ CeGtAl n
an excess of catal'yst, which is governed he '
[902Hs ur Ehcaplazoprerizdtoh rmcégls mag bgfconh@tedaﬁnthq:w semlﬁatlch ingde in a
- yst i
é;ug%@ glirec{agﬁllg gga;cﬁ)l;‘ 80§Ob C%gﬂﬁloﬂé%?&gt%b {111 a{ E%t?lé %?%Hr&p tank reactors.
Efvléffwemgablﬁgorrabwton 2ftlee £50d,pbé quixtibietie ldrsathzd/eﬂ %yﬁrst Histillation step to
rk%%lroontrlflu ri de can be, spar edln actlon

Ve, Ay itedcr ed monqgimer nd SCE ¢ dimers, $ 3§ subject to a second
Xt ur Wih o nown net ods

dlEtflll'aﬂdIllJ(ID nl@mbhte relﬁilﬁllngsdlmbrs t Hélerﬁaﬁﬁmg)rboﬂ@me intp@@@R}e is then

RO PO AT TAHG Ty VATDE FPGR SRoUIES A0eene diiuydggenaton
frodidt ishthén dienN@e ir0d thadd Qiktilldtonts@ep/ ThELOEINMGprdiet |1Ir Iedle a viscosity
higher than the overhead product. With the mixed feed stock discussed above, the preferred
overhead product has a nominal viscosity of about 4 ¢St at 100° C. The overhead product
may also be combined with product from the second distillation step if an adjustment to the
viscosity is required. The overhead product will have a greater fraction of trimers than the

bottoms product.
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[0021] The oligonerization reaction may be conducted
either by sem -batch node in a single stirred tank

WO 2E0Me8Dr by continuous operation in a seri eBCDS2009/038007

stirred tank reactors. Follow ng oligonerization of
the feed, the mxture is distilled in a first
distillation step to renove any unreacted nononers and
some dinmers. The feed is then subject to a second
distillation to renove remaining dinmers. The resulting

p@&i]omeoﬁI Rk %Qé@fe@d LPea %E}lngﬂy ﬁl@%—&&iﬁaﬁ?ﬁ ?g&ééﬁ} fhe bottom

he remaining trinmers an |gomers.
imddredpembpriodurt pplsdiadd bots atm h@lwsg a Inbmdlal vissithit 0° C of 4 ¢St
st w1 t
e e T L
PARe dhaﬂld&ckhemlmoﬂeddﬂoshmsmeninaibmesuyt\lahleput dad)Qé’r(E eth one embodiment,

?éS’EGE 15136 era%dﬁk% 8P %&éi’ aadnc{] a VI fer%g @ gtUI;A(% In another

ﬁﬁlb‘dﬁlhrﬁ@iﬂ, the tylelgh ﬁg)ﬁi[u@pprf);flﬁmd}haltﬁléﬁmmdlt dijHotH PAOk.OMn yet another

st e adj.u 0 the viscosjty IS required.

SR At PTG AR Rl AR ehY 2t on o

]EODEJIEF SThdy@ddidaeotlapib %Mssﬁfoﬁ@b&d g%&%&hcﬂﬂiﬁbﬂeﬂ&s nésii@ﬁ’ally low
eed stream using the synthesis-disti|lation proces

Mreekpiot aﬁlﬁm A POy BYiRe a bl eal vl i qf the icgt %Bh‘s A &A@nge of

NRvi Ng t8 139MwRaht Yds§ COGHaMvay 1100 Gonfwetkhe Rssandd@erRitd by a
having a nom nal viscosity at 100 C of 6 cSt. Further

madifip@ASEM PP00HRetlds f@@érﬂSt PABghas g aPYr nsint ohahauh5d €do -80° C

ﬁl%rﬂalﬂ%lff _B®LNahe v 'a%‘ﬂ@@hﬁﬁﬂed’%l' WSTRE DIEXY Ghe lN%a&”@olatlht of the 6
enbodi nent, the yield is at l'east 45% of 4cSt PAO

eﬁjtPAg} B4an éhe raegrpf 3Bout dfto g2 wSyeighhdyss,| atcepatyahep to 8% welght loss, as
&&é}gi e%%%m&c!ﬁed”iﬁl\q IjS%OﬁHleﬁlBﬁ’r ?Ee eSS Ao ﬁ%@ouf‘ggl%f about -
of

I'n yet anot her enbodi nent,
45°dSto -PRE aételgate\@befwf beatV0f ﬁ?eas{ide(t@mﬁ@f A[SGMBP%‘Dh @he modified
0 h b
R?gﬁgf? ;§Oé)sﬁlegélsa ESC ?121 %%ﬁ %ho% Rl? QI’II %{C@@?o t‘ﬂ];t thermometer
q:nhbmnon EmermedIanmmlla,traﬂherttyardﬁamhél% cSt PAO i's | n the

(o3P0 i BRITO s e s Tt st i e oREpRATS wing

EH8ORionat hatlogehtRn4meBbdRASD A SFeducP QI let@ianpodibn adFOthe residual
-45 Cto -80 C, alternatlvely -60 to -70 C,

as
psERraph ad By e g oliepisTiRg K 1y diiatagpidt pisp! hydepgenation
Sutfls DA &, P NN, FAN 88 ufzed bEMBe ﬂycfr&geﬂ%%hd ?Qms preferred that
e

loss, alternatively 5 to 8% wei ght |oss, as er m ned
;}eaat Foeefi A0V eef th@?W‘@éB%t%toﬁ@G redyped. 6 ¢St PAO has a
1Roi nt of about - 45 Cto -75 C, alternatively -50
TTDTU C, as determ ned by ASTM D5950. The nodifi ed
Lk Dssoefqmchca@du @a@nlemfm&%%@@rmteh@dd weing different feedstock
ptyi t t r
glﬁlﬁcﬁa Q8 rogl%hgl%e] I %Lﬁu%ﬂl‘g \91%%%%2 I%(]th RE"h E‘dfl‘%g/mg method.
ﬁlyajﬁe@@mqhwae nhgﬂﬂnerlh@ ioltivg omﬁmu«ztedstlaed}taek raastorsay shes at 22° C and

8 85&8 %hé §p3e gldl'tﬁi} r}Jgomoted butanol-butyl acetate mixture. The mole ratio of butanol

to butyl acetate was 3 to 1. Residence times in the primary and secondary reactors were

1.4 hrs and 1 hr, respectively. A sample was taken from the second reactor when steady-state
condition was attained. A small amount of the sample was injected in a gas chromatograph
(GC) to determine the yield. The remainder of the sample was distilled to remove any
unreacted monomers and dimers. The bottoms stream was hydrogenated to saturate the

trimer, and higher, oligomers. The hydrogenated products generally had a nominal viscosity

-5-
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conventional hydrogenati on net hodol ogy to reduce at
| east a portion of the residual unsaturation which

WO ermafooshf t er the ol i gonerization. In this reper/u$2009/038007

typi cal hydrogenation catal ysts such as Pd, Pt, N,

etc., can be utilized. In the hydrogenation step, it

is preferred that at | east about 90% of the residual
unsaturation be reduced. Exanples [0025] A reference

and exanpl es of PACs were prepared using different

S |e | I

LS e p e R R L BEARRIcg ™ Hgin » boroms
preduts tatb ke nwaEnad|1 DY direis¢ased of A cBwolheanveihpads psoduct was blended with

gc'ottﬁ orf?l‘%':it If’ébeéﬁ%ﬁ aRE ?1 %0‘&u§%{ aarhoo 1n%%96; ace?%ypéfl A&St. The yield

wasxdettﬂrmmed'lﬁemrtbdz @Crreaults(%szﬂah@de) to but yl acetate
26& nd a t;eggg%c ?)F Lrlsg =4 2 Iﬁlght pgrc&g fﬁ? c}llftarent PAOQO?’s, the average
caelsqma@twe\f@i thte feAdss@Ryne twascltiedee pet fortinn tIhble $échnd
reactor when steady-state c&g@iﬁi on was attained. A
smal | amount of the sanple ®"njected in a gas
chromat egimapb (L) [toiodef enni ng ¢ he Viogl d. [ Jds/6csSt
remai nder of the sanple was distilleq to renove any
unr eact 88 nonon®H’8 e dil #érs. | FrEagsqtielts | SPieUMtwa

hy dr ogeRERRRT by SATIAT e [ [Fe TTTFOT —(anG N GhED.

ol i gongrs he| hydrlogenaf ed products |generally had a
nom nal| lvi scos 8yat| 3000 C30f 5(8%t. A8§alnpl 80/6% t he

hydr ogé¢gatedprgguct;was stiihgd—td ta bottomns
pr oduct vii th a %)dc;m n4a(1)I 1()80C Vi %lgosi tvgggf 6 515@? The
over heads prodpsd wa¥) bl ¢ntled wilo.a sqree.lof | 651@55 cSt

PAO t 0 Hrake—a—protuet—wHh—anomnat—100-—-C ¥ SEOSHty

of 4 cHt'. The y%oél d S dé?erm Ag frggnkg[ he J(’%ﬁfresulis
(% C26amd above)s [|0326] |4be feedst odlkgsl¥ ends4used,
the weilght pertent lof the different PAO s 1the gverage

carbon|¥al ue fp#ot hef5f eedidt ock] 1&Ad t|Kd-yi efedS are set

forth i Tablel[{ybergw. [apl € 1 pU0Z21]g7 ne[kgherence
feedstock is al convienti omal feedstock bl end used to

manuf acture commerci al PAGCs; the reference feedstock

((022 | g?ﬂée.feif%%%elf@ed%t%a% %sa{?éor{%ﬁ]t%%ﬁl f%%dstt&ﬁ b%ﬁ%rﬂ%dﬁw/ manufacture

edst ocks resent 1nvention
waanyertiake Pf%é)eﬁﬁteomlﬁerdaicerfdedam& es whHgemhaizad mg tlor same manner as the

i nprovi es of .the

%’%@%\rl}hﬁe&ds&ocﬁ% u@fo’ éesesnu }ntvgrmon 1% t8 Vaﬂ/ tﬂl% }legis n%ci&)th%d while

mpieraa?lhgwgr mmd\hiig] dngaélyiléuz%ml)teﬂff;i op tleplewt ‘lt'lﬁf:és@{ IE]A.DQ making such
ultin n C ) are se or I N

BB ol i oRRisn 855e18, sty E0hRAS o “PaG Exanpl e

[9028]1000Ke popertiesAINS riustidNaREKnaPOOI° C 4 ¢St PAO are set forth in Table 2

below.
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CSt cSt Vol.

wt % Poi nt 0OC Reference 4.09 2753 11.1 -60

1 4.10 2965 14.4 -66 2 4.10 2927 14.4 -66 3 4.11 2884
wa2016/00885 4 4. 10 2875 13.0 -60 5 4. 10 2816 13.PBCF632069/038007
4.09 2812 13.4 -63 7 4.09 2727 13.3 -63 [0029] The
properties of the resulting nom na
are set forth in Table 3 below. Table 3 Properties of
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7

5.87

7672

5.7

-57

For Example 1, with the addition of octene to the feedstock, the 4 c¢St/6 ¢St PAO

split yielded a higher amount of 4 ¢St PAO in comparison to the Reference feedstock. The
pour points of both the 4 ¢St and the 6 ¢St PAO products are reduced, improving the pour
point characteristics. These improvements are an offset to the increase in Noack volatility of
both products; though for both PAOs, the Noack volatility values are acceptable.

[0031] For Example 2, the octene feed is reduced in comparison to Example 1, with an
offsetting increase to the decene amount. Both the percentage yield and the amount of 4 ¢St
PAO are increased over both Example 1 and the Reference feedstock. As shown in Tables 2
and 3, the product properties are similar to those of Example 1.

[0032] For Example 3, in comparison to Example 1, the octene and decene amounts are
reduced by 5% each, with a corresponding 10% increase in dodecene. The percentage yield
is reduced; however, the spilt of 4 ¢St PAO is above 50%. The 4 ¢St PAO has an improved

pour point over the reference PAO, and the -40°C viscosity and the Noack volatility are
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pour points of both products, even though acceptabl e,
are inferior to those of Exanples 1, 2 and 3. However,

W@ b@E0/0#R3sT vi scosity and the Noack vol atility BET/D82009/d38007

cSt and 6 cSt PAO products are either better or
conparable to those of Exanple 3. [0034] Simlar to
Exanple 1, Exanple 5 has a reduced octene anount with
a correspondi ng i ncrease in dodecene. The properties
of both PAO products are simlar to those of Exanple 4
hi t O
Sy B IR AFbsc IR e 27 BREH 8200 1l BlorfY @M< viscosit
pveo Byanplsypl and 2apml il impwivedpimr phiet v r ed 1 anges.

N L Y I T

highpeahouwms obdotdetane. The ylrbkie compdatdepl tatoffixampls3 and the product

hi.gh Lit. 036 t he. exenpl ar »
RSP SEUERS RERehd b PO hblng' TR EPRL T g 1 adaiion, e
PO pointsaff bomtlﬁﬂ(ﬁlc‘[sne\tehehcfugbdsdep@klﬁ arbiirferice @6l tHobeofiExamples 1, 2

Gt e T 3 1P C W B At aaltiCbno ey shbvn Fa anfPEsc pao

@amudaméa&mr bt oﬂ/hjohﬁbaliaﬁlel"[(eﬁﬁ@dof@&hlﬁﬁle 3in the feed
end, the general tendenc ?f the Noack volatility
IOH%‘Heas%%m 4B 0 dBRTRIR ol - BEAE YidsdBsia yedupgsluogiene anfount with a

a%gpoaaingtm&@a@é 2365 cel MTANFOF@E&L08HIE PA O PIdLEIN are 51m11ar to
This holds for both | ow viscosity PAO s di scussed and

hairprlebrampiet hut thei Rrodush sRIE S htgliérr hap ghag of Fgpmple gy The product
ﬁ%&%&%l@ﬂo&%elpjs tIRPrERRt Jp‘ﬁ[ artk B8 v&flt‘ﬁﬁlqﬁtt, @é%hfe& ﬁngésel d a

erformance | ow viscosity PAQO I n Studyi ng
t08ésSI; npﬁ@ftth‘bfee‘ﬂ hlendjelciérenpiset. d@thtaag@crwet ¢ flecspisarauiat, the PAO

118 ob%snsgmhﬂqg HoSSinG33mPR st nds Qi er pidliudt E‘[ﬁn
élom ng lal ﬁ ]]}1

4 cSt PAO as the cene anoun
[083alst 00K thiencrcmakes feeﬂﬁ@ckmag@nmmeétlixanm}e 7 they dwsleast amount of

&téng {11 t%gdsl}!gﬁc Ifhl\é %e%tﬂlét{d ﬁel&sa% %gc?d %1%‘5 g&%ﬁ%n yleldf %roduct split

ocks Wt reater Yene
drileprovbuai prapertdesc St PAQS t he pour poi nt decr eases vvlth

&E)? t?;g%sg ggﬁ anﬁogvgltdéltan\gl Cémme gsﬁféry\ﬁlrt ?th tmc&?as%cF {)ct%ne in the feed
blefi3 e danciat tedydnng of e Ncﬁﬁpﬁ@blaﬁlﬁtytlhxeeaéesd acaos thaIdnIC viscosity.

dst ock, f t 4 cSt PAG
HBHEEE AL BB dpearen b Mt Laient panipiqas bR both tow

Vigdodity PADY diddutked ahDvnp@dd, hetdie PRk Eugedtiihetelic b pag@fed maximum
desired 4 cSt PAQ

and th i el.d percenta th
HeeL gdone iyt ﬁﬂé%?@@@%?@l?lﬂa@ai&@rft)wnﬁqlawe%cr)%w 1¥0-a

[vo34) Perd QudyanRCHe NMAPAcDAL tift dé&ne%@enttaﬁefnethb Feelstock, the following
&éeferred maxi num anount of dodecene In th

s cathe podardt Rapdie nomie) tegt Bhe qsﬁbea@qcelgaf amqyat in the feedstock

ﬁ&&%ﬁs@’ &hé NOQQJ‘V&QHP& Merdsdds Ueith Qﬁghtep Rohdid Vcﬁitﬁﬁ‘}d vhiest Berved for
f eedst ock, cal cul ated as the wei aver age t he

fegdstaciks w1t]aﬁgre@t_p2am@pnlt [q%oqteé\gdgﬂsgc ’rthlg@gmmal cSt PAOs the pour point
decreases with greater decene amounts, with a lower point observed with feedstock

comprising a higher amount of octene.

[0039] In studying the impact of the dodecene amount in the feedstock, for the nominal 4
¢St PAO, a large dodecene amount appears to decrease the Noack volatility value, however,
the pour point increases, and the yield percentage of the desired 4 ¢St PAO decreases. This
suggests that for the production of a high performance nominal 4 ¢St PAO, there is a

preferred maximum amount of dodecene in the feedstock.
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points are |lower for |ower average carbon content
f eedst ocks, while the Noack volatility val ues decrease

wowRa1h/0ee4B3 gher average carbon content feedst ocRCT/US2009/038007

bl endi ng feedstock with a m xture of octene, decene,

and dodecene, to achieve the average carbon content of

the triblend in the feedstock should be in the range

of 9.9 to 10.5; preferably in the range of 9.9 to

10. 4 even nore preferably in the range of 10.2 to

F}]) [ %%&Ltbpﬁﬂ%ﬁlg 18?3%? bt tlﬂg QV§§#%%}]Z)%H Qf)nt&n 3alue for the tri-blend in
drocar bon ends, Its various Teatures an

‘d:l@ fsdsiedkt ealeutiaecedsrihe Wﬁehddwdmgfawfbbe_n% Cendsl Cam the feedstock, pour

éo%g gf"e log&t%i %% ﬁg%gr Qxyerégg ca%bon uc%é{e gfe\é? &Eybxg}ﬁ% the Noack volatility

vxallmeg «im—reasz afith (alhlg]nfar :a/iepllgaea]b@n‘ Golns:nt ﬁebﬁstqok obdsgending feedstock with a

) stac
R o b g GR0 e o FRO R Rpue RARR Bl Gy e i
uaﬂ&mmmi&g@mnkmh@ﬂdbmnmmmdmg¢0m$9t®1m5qgﬂhmbwzeﬂmhageof99to

ha- ol efin t he eedsto phaol efi ns being a
B Bt Sgetdietty 3 oF B3t 05 - Bl ok oct ene. and ot
[ooagt 3Qavvai deiUbEOdgRenas thy hy@BRIbAULIMAISS &S tvefous features and
al pha-ol efins and diners of the al pha-olefins to

eRRanaNt thyseipoths Hydtaspiven biands @@mbe futhep descrined By tho illustrative
fggﬁgﬁ%d mhpgdggttons product to obtain a

ydr ogenat e product and d) separating the
hydr o‘gematteesj four dwuohgctnrmrutrtoal nf atphh@éaa‘.fms t the Proeass i omprising a)
naI .vVi.scositi.es.

of nt fe% s%oc(f(l o%fallprfl (I)Jﬁngl rfch § rlleallq meri atlon cata t1h a reactor
4 ed"eftbodr Re gf WREPE RV He

cess of
fueled ohgmfmruz&em ca)hdﬂue]assto afg%mﬂzneme al[ﬁla oldfims pthe; a‘mlstocﬂa‘ of alpha-

I ther .of nber enbo wher ej o
el i TR RE Hechlie o RN T i b e il e BERSergq weightts
d)d‘cﬁé‘dﬁsﬂo)Ofrerﬁ(Fan)lﬁnréd&&:dalﬂmM&)ldﬂﬁﬁfbﬁd githeendfotle ARhi-slefins to obtain a
wher ei.n th f eed co rj ses ngt nor e th@n about 35%

toan éntergle H’éOB‘PB%‘ HIFS: Y BPEPpEes B\PQ“?I‘B?T’B@FB‘H to obtain a

BARQRhABRNSSducthed 8) Rpdrikdef 8RthyuedIRhAt&E Prdaaét 06K aih hanleast two
about 45% dodcene, 6. The process. of any of the above

fiestigat arlyabeiarqielive of diffraneiomip §iseesfifSconpr i ses not
por e frRaRoRROUE nARGAeSRRNRimcht lT%eﬂéfnot@l@ef&dCB‘onﬁ‘)ﬁ)!esoit least 25%

t he above nunbered enbodi nents, wherein the fe
@8hir i ses not nore than about 35% octene, not nnre

§ han ﬂé%rg&gse&feé"tﬁer Ffhnbrel RADbdiARIR AU ?%hefyﬂlr e tfé%ﬁr&omprlses

60% decene. 8. The process of any of the above nunbered
eqtivoeld temelout fliededene.t he wei ght

4. The process of any of the above numbered embodiments, wherein the feed comprises
not more than about 35% octene.

5. The process of any of the above numbered embodiments, wherein the feed comprises
not more than about 45% dodcene.

6. The process of any of the above numbered embodiments, wherein the feed comprises
not more than about 35% decene.

7. The process of any of the above numbered embodiments, wherein the feed comprises
not more than about 35% octene, not more than 45% dodecene, and at least 25% but not more

than 60% decene.
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per cent ages of the octene, decene, and dodecene in the
feed yields an average carbon content in the range of

wW@®2@00480. 5. 9. The process of any of the abore&r/US2009/038007

nunber ed enbodi ments, wherein the separation of step
d) yields a fraction of polyal pha-olefin having a 100
C viscosity of about 4 ¢St and a fraction having a 100
C viscosity of about 6 cSt, the fraction of about 4
cSt viscosity at 100 C being at | east 50% of the

yi el dfhel rocejgg1 fpa{ c oel? “fﬁﬁib%ﬁede@iﬁﬁ&hrﬁ&ﬂst \gher?m the weight

wherein the po p a ol aving a viscosi't
pdvcmtages @dShe aatentO@c@ehasl ddpwoe ingbé feed picldalbo meragtfs:a(bon content

%@B%%Qg%¥gggﬁlegur poi nt bei ng determ ned by ASTM

e process of nunbered enbodi nent 9,
9\,her €l privespal angl ghhize dloeé innmbawd agb@alimersc odicteyn e separation of

o0 CrnBapoll ool By nBRaP: Roa By agsfipu’d est ana

%9156) ha\Zlﬂg a Aogrot yat@haobdbehi McStohpfracged o6iboand cSt viscosity at 100°
@ n@rlz?@V %&E g{efin whi ch has been subjected to
g8 gef AOT RIS n said ol i gomeri zed al pha- ol efi n
103 PrERapreebsH YO aunbderdtl agibod@nean 90 nibieih i}@epolyﬂmrdlaﬁd having a
of a blend of decene,

I t 10 ht % oct
ytcopipgakabge et il f o%géscaeli?ﬂa%‘?t”%mb%ft\%b% a5 S gﬁﬁ@drhgtp@ur point

RiRuedrmaRaBY ASTNIDSY®E i n triners, and b) separating
the internedi ate product, wherein said oligonerized

bl phalhs| @peass RAQuabegd ambprluneys 9t ywherein Bisupolyalphgrolefin having a

FsdOQ 01@@09@6 9§t a@WtC h'ﬁ;Sa IﬁuF Bomts(g RSt &f P75““@dth@3f)our point
ASTM 'D5950. . go yal pha-ol efin of nunbered

@ﬂ%b@ﬁﬁ@ﬂwdbzASWﬁ@PéfW the feed consists essentially
d& ﬁohta%% ap&lﬁifns@(?%‘foaﬁlt © omé}f%d ha- 0‘1 nw‘ﬁ Hultlas been
4596 ecene

east 2596 t not ret
80Mrtdd clenbydragenatibhe vhstoymlspiaclidogferiredohlpbd-tlatin ls prepared by a)
[ e | )

AR, SPAPALTE Dbk B SEERSLE, WiEuy 19 yipe e s
akd 30 iv@i@lt% ﬂec@leoilop)btalrt om @ammpdlate basiesttoonipnsmg olefin tr1mers and
% ssﬁagat%{g‘ﬁ? cg?{[e R aorglu?sjt: g eIel al; C@?l@ﬂ%@l‘lzed a?&la—oleﬁn has a 100° C
hy@s@gemmtomc&mara@onr pcantdaf@bmgeatﬁem wedoal phaetahiiddrby ASTM
@gwgrepared by a) contacting an olefin feed conprised

bl end of decene, at |east 10 wei ght % octene, and

8. | emst pdPalpli-ghfidoddoslenena tababihaitn I3NwhakRr MRA i@t econsists
BRI ef Hadres S rBRct e UTeicerel WA g1 PRHGrT Jetfcene, and a
RhLR D 8o, uehdt horBhaRabbdP60% decene.

14. The polyalpha-olefin of either numbered embodiment 12 or 13 wherein the polyalpha-
olefin is further blended with at least one additional API Group I to Group V basestock.

15. A polyalpha-olefin comprised of an oligomerized alpha-olefin which has been
subjected to hydrogenation, wherein said oligomerized alpha-olefin is prepared by a)
contacting an olefin feed comprised of a blend of decene, at least 10 weight% octene, and at
least 30 weight% dodecene to obtain an intermediate product comprising olefin trimers, and
b) separating the intermediate product, wherein said oligomerized alpha-olefin has a 100° C
viscosity of about 6 ¢St, and a pour point of about -45° C to -75° C as determined by ASTM
D5950.
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viscosity of about 6 cSt, and a pour point of about
-45 Cto -75 C as determ ned by ASTM D5950. 16. The

w@lyabpka- ol ef i n of nunbered enbodi nent 15, WPEF/E52909/038007

the feed consists essentially of not nore than about
35% octene, not nore than about 45% dodecene, and at
| east 25% but not nore than about 60% decene. 17. The
pol yal pha-ol efin of nunbered enbodi nrent 15 or 16
wherei n the pol yal pha-olefin is further blended wth
| egat fil ehed e RitnelC1 the ist
aseg?%CR&9?8%1§fl# aél@f(gﬁ%rg@dcg giggﬁght eef??nammss
essantiakye plihotheere ithan pout e e edtenss netsmérg irancdnetst Sés dodecene, and at
d be m xed with various
%%%géﬁtlg%gpkﬁ%%%%a t&ﬁﬁﬁm: %a al so be blended with
o1. herTHea®sbslpbakkfin sﬂnﬁml&sedéemrodmt Peor i whoeih tstpotyatpba-olefin

%ﬁ&ﬁet %ﬁ?&e gh at[ F t on%acgiclitéqngl OIQIEOIt rgPp Lt}?g?r %)8%@[%01(

folod]ds, Tlaa @AO B qﬁpxai_técafas naughn dierdd  aparuadthl msnemabyal théraselves as

for at i | ubri cants Mﬁt t he PAO s ..
‘9&@%‘“ %‘PIOB ‘ﬁso E%heyd?ﬁ?{ 05 P Wg‘r B%‘QP%B‘?PVF‘FtEﬂ“g‘saddltwes-
mae}y rﬁ@frdléoaoefménﬂéd @1th BihBOFas @@ickd, @chak Mﬂf@lcﬁyﬂfﬁﬂ)ﬂdum Institute (APT)
| ubri cant_conposition and the choice thereof and
Greang ilt Y, ThandueY:| oragthgh Gonygpfianel FA0Os Addilt Fiour [Veapndyalso other

hyairdarpd ﬂu‘i’ds”%%t iSnih@d, abGhallperatids! 8Kd theQuA! MyWhabrmulating
is clained is: E ocess for the oligonerization of

Wibrieratsovig thﬁsPAQ hethp PALES ©thes Rperteslgandagther diydesabery flaids may
fo%ﬁqstﬁé_?&rl%r ﬁzﬁmcﬁflpgnﬁ‘)n %k‘ ﬁlfe|o(}§ra@ Ridridnt Icﬁﬁﬁdsnféﬂ @nd the choice thereof and
ol i goneri zati on cat al In a reactor under

NI ST 2l |a@ha®@maﬁ/ datiges; eandici tejlsviesk to zrect desired end-use criteria.
al pha-ol efins, the feedstock of al pha-olefins being a

bl end of decene, at least 10 wei ght % octene, and at

| east 30 wei ght % dodecene; b) renoving unreacted

al pha-ol efins and diners of the al pha-olefins to

obtain a bottons internediate conprising trinmers; c)

hydr ogenating the bottons product to obtain a

hydr ogenat ed product; and d) separating the

hydr ogenat ed product to obtain at |east two fractions

of pol yal pha-ol efins of differing nom nal viscosities.

2. The process of claim1l, wherein the feed conprises

at | east 25% decene. 3. The process of claim1l or 2,
wherein the feed conprises not nore than about 50%

decene. 4. The process of any one of the previous

clains, wherein the feed conprises not nore
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t han about 35% octene. 5. The process of any one of
the previous clains, wherein the feed conprises not

worere/0eash about 45% dodcene. 6. The process OPCHE2009¢38007

of the previous clains, wherein the feed conprises not
nore than about 35% decene. 7. The process of any one
of the previous clains, wherein the feed conprises not
nore than about 35% octene, not nore than 45%
dodecene, and at |east 25% but not nore than 60%
@;g@ﬁg. 8. The process of any one of the previous

, wWherein the wei ght percentages of the octene,
Béeeinelainzdds:dodecene in the feed yields an average
g?ggg’g glcoggsts %}tthel (ﬁlétop]grl%ah 09 gf aﬁ o odd(gﬁns thg‘ ﬁg@ésmEOmpens?ngf he
separaat [ omomﬁctmgeap feb)dstyclelotﬂ&l@afoﬂdms [ amd af least one oligomerization
po ya osi ty
st SRENE Pedidels MOk En PRt LSRR PP afp s otesine
cSt, thdéeclistaukt onﬂp}ﬁfoleﬂm lbbmg atfBéndvofsdeosic] y ladst 100vefght% octene,
belng t |ea Q O@b he yield.10. The process of
clalﬁPQ ? Mhigh %%V?ﬁipha ol efin having a
viscagity r@ﬁovﬁl@%ﬁrea@te@i‘lphaiolelﬁ@ afd BageroM@e alpRPbREinOfo obtain a
about -45 Cto -80 C, the pour point being determ ned
by AéﬁﬁP@BQ@@mm¥TeC@H@“ﬁﬁﬁ@%@@ of claim9, wherein the

pol yalphawQliebdnatikame Betoms\Wr&westb bistaf a na@edcp%d@t and
100 C)has g p%ur Efi nt of gLout -45 C J%Q?%

pour Poi nteETAg HethydipeardrdyprodstMopsyso. atmastAtwo fractions of

p°|y%bﬂﬁﬂm95 lhpoﬁﬁﬁaﬁgg%ﬁn&ﬁvﬁ&mﬁkggonerlZed
al pha- ol efin een subjected to

By dr oemaaces f claed eviergmthg fedi cgtmﬁws 2elgashPPhdeesnef i n
§S p“ﬁ%%ﬁ&%sPXfa%nPP%IQC%h&&nQH:ﬁ%&fFB?££§90E80&h£QJﬁ>utsw%

an inter Ilate product’ conprising o intrinmers
b) sebaﬂ@tlng the internedi ate product, wherein the

9 i gOﬂE prg ggsb h%ng IOF‘[ rea?ou? hﬁ{ngslckv%glj ﬁ1f P@éd clojlgprlies not more

ol ef i decen
Ieasnhﬂﬂﬁmmﬁ@hﬁ&ﬁﬂmtene and at Ieast 30 wei ght %

has. o HOBREHTeRBEnt of B Padisted CRREh TR Rl P pot more

of abmﬂabodﬂs% daalcer®0 C as determ ned by ASTM D5950.

ons;[@?@p ésa(ﬁp a:?lglog%/ e{)‘r;hg H%IVIOI%:?) ai@lrpns gv’hereV\ﬂletElg fercl,d tcgr%prflses (rjlot more
than about 35% decene.

7. The process of any one of the previous claims, wherein the feed comprises not more
than about 35% octene, not more than 45% dodecene, and at least 25% but not more
than 60% decene.

8. The process of any one of the previous claims, wherein the weight percentages of the
octene, decene, and dodecene in the feed yields an average carbon content in the
range of 9.9 to 10.5.

9. The process of any one of the previous claims, wherein the separation of step d) yields
a fraction of polyalpha-olefin having a 100° C viscosity of about 4 ¢St and a fraction
having a 100° C viscosity of about 6 cSt, the fraction of about 4 ¢St viscosity at 100°
C being at least 50% of the yield.
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dodecene, and at | east 25% but not nore than about 60%

waelewene248l4. The pol yal pha-ol efin of claim12 BPCT/WS2009/038007

wherein the pol yal pha-olefin is further blended wth

at |least one additional APl Goup | to Goup V

basest ock. 15. A pol yal pha-olefin conprised of an

ol i goneri zed al pha-ol efin which has been subjected to
hydr ogenati on, wherein said oligonerized al pha-ol efin

i(}cf Prﬂﬁ?ﬁ&gss%f cfﬁ)m goxgltle%ih 't n‘g)oﬁﬂlp‘ﬁg %fe;fﬂ fh ? (ffs’co%p§ Qf aﬁ)gut 4 ¢St

an I nte late pro uct co rrsrng ol e rners,
b) sepabtitG hg aver peinterfrbditat® (proodeict;, themmr @bint bdieg determined

|IgQJTE4 "Zl\g%b Blpha-olefin is characterized by the

ol efin eing conprised of a blend of decene, at
| kastTht@ravessghicPam 01 elmegin dwd)omalplheak:ﬁn 1&6)\/111\@& gisd:(%ty of about 6 ¢St

dod
nas 4 105 Ch DEBE Ry Bebuf ohP B af R PR a3 bl dpermined
of attguétSTME)s@smo -75 C as determ ned by ASTM D5950.
. | ef f. cl 15, e f
Bonsi ARt PostCadtt S Pl dbe oy Whick fas been

oct eng@bjefted toMBideogbmAion abiidin éﬁﬁ&/mﬂgdﬁ&ﬁ&ﬁalpﬁd’ldleﬁﬁ isl @sted by a)
25% but not rmr e t han a%out 60% decene. 17. The
pol yACBRELNg) BrlHindredioHbRmy lafer%dlate\ﬁ@dé?tﬁow%smg olefin trimers,

pol yahpbasph@fihdiht ﬁnérﬂlealbh@ gdmh@mded with at |east one
addi tional APl G oup | oup V basest ock.
wherein the ohgomerlzed alpha-olefin is characterized by the olefin feed being
comprised of a blend of decene, at least 10 weight% octene, and at least 30 weight%
dodecene and wherein said oligomerized alpha-olefin has a 100° C viscosity of about
4 ¢St, and a pour point of about -45° C to -80° C as determined by ASTM D5950.

13. The polyalpha-olefin of claim 12, wherein the feed consists essentially of not more
than about 35% octene, not more than about 45% dodecene, and at least 25% but not
more than about 60% decene.

14.  The polyalpha-olefin of claim 12 or 13, wherein the polyalpha-olefin is further
blended with at least one additional API Group I to Group V basestock.

15. A polyalpha-olefin comprised of an oligomerized alpha-olefin which has been
subjected to hydrogenation, wherein said oligomerized alpha-olefin is prepared by a)
contacting an olefin feed to obtain an intermediate product comprising olefin trimers,
and b) separating the intermediate product,

wherein the oligomerized alpha-olefin is characterized by the olefin feed being
comprised of a blend of decene, at least 10 weight% octene, and at least 30 weight%
dodecene and wherein said oligomerized alpha-olefin has a 100° C viscosity of about
6 ¢St, and a pour point of about -45° C to -75° C as determined by ASTM D5950.

16. The polyalpha-olefin of claim 15, wherein the feed consists essentially of not more
than about 35% octene, not more than about 45% dodecene, and at least 25% but not
more than about 60% decene.

17.  The polyalpha-olefin of claim 15 or 16, wherein the polyalpha-olefin is further
blended with at least one additional API Group I to Group V basestock.
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