~increase,

" Process for Making and Conposition of Superior
Lubricant or Lubricant Bl endstock BACKGROUND CF THE
I NVENTI ON 5 A efin oligoners and relatively

ol efins can be used in the product
"ﬁ?aﬁ”@Zﬁ%ﬁ‘g | ubri cant conponents or bl endst ocl?lgqﬂggw&'ﬁmwm
probl emw th the use of olefin-oligoners in either of
the above use®rpesssiiot Making @ingiGameositempEStmeniorcan

be undesirable. Qd gf - Rngi%r pr obl ens
in 10 both fuels a%gbﬁﬁg?%;ﬁwgg'ﬁtgs g%luﬁﬁol i gomer s
~.can further oligonerizeée formng 'gum deposits in the
fuel . Aefins in fygbkeROENS OEHMEMNAINEHON th air
quality problens. defins can also oxidize which can
be’ a particular problemin lubricants. One way of

i ni M zi neyekiR 8ligdhfipd S8 lefatit @y IEASA RRLAs EATE: Meddh Irhe
of the doubl e bonds to form saturated hydrocarbons.

met hddodclienpiioh alue lubsicant compenere ar blﬂnf@@%bprl% ﬁw!em
ﬁppl vitkith® G?QLL%} o?e{hﬂ M&Q@t §Qﬁex%r 61*%?#3 ébm@mé@ Rrigdiesk olefinic
erein in.i entire [ 0ogena
or 1 odhubie bghd cabe iebiabiE | QeTn AUt PR Rbes Broblems in
?Loef | Jooeh fuBlstahie ]ﬁd Iuthfdaﬁt@nbléﬂhddlig@*ﬁeﬂgmaﬁ\f@ﬂ'ster bngomum f8ming
e rese ceo an ogenat| on
bt h S PR i SOB R e s 50 B tal g A ARy
hygr qgesiahs. oOIeﬁﬂeﬂcdn%t;ﬂ) ddiznginioe cache agarticular problem in
IQCl aCckKl.n can crea as, one tte

e SRR B Sy B i 8 Mo, R8T R ERsfats Some or it of
conceh¢ dauhloipends I&tyﬁtrm salacechigydrecagemer alrhgthod of doing this is -
ml;gj e rciegﬁ%mﬁ er?ﬁs lphblf%f’u &%aﬁiﬂ 8%%%9@%@%% %icW?é ﬂ%rporated -
pr odd@ee!almisgi‘mmetmd'ﬂ}dmgeaathmagm angetfiectivel way to mmlmlze the’
Di 1 eGlyl 00 t; %(n dlolahRY Inqh?ﬁgﬁééﬂt onuQPhd%fe%leiF fel gll’ésofhﬁ presence '

ecr ease g ecu
of t s hM@P@@ﬁ 211d.a isregepaiongiatalyst hethief whish @ﬁ'&b@ prenswe

net h%sc#}%xc'e%n%efydfcﬁgpét%n%ﬁ BN ﬁ?&o&rﬁ@mﬁﬁ e!flﬂfdﬂ&;ré&mg can
t hor ou y as SSIb e mnimZzlng
h3Rr dWﬁ%ﬂ@l aﬁ;gvn@raﬁﬁlgxalisé@ bydrrganatq a olefing @ ln@easmg*v lower

i nher@Rbdnfraflbrisl 'F@H}dcra%ﬁﬂ t@g&@réng) uh@es@asee@e it PRoRRes a lower
Hydr ocracki ng of "a sli ﬁ ranched drocar bon

mat erMelpcuaweight mategalgy %e ab'Pé%H%W‘?f&a“@r Ig & prgguce 2

t end Higheb tholeaMaF \@Q Rtmdthieat ! arré¢t@h PlodE gemtanbedNeferred
centers For exg@n%?e a branched ocar on, can

" e Hiortraan . AeRre ORVETTRE TR G aB e Matendl” Trus

g@ﬂ eqwirfgls?d\hyc?&gq;}ancﬁi_ rﬁ@thgtﬂ It @-:Cdelleﬂé@td hydeorgaste nrmbierns as
ot e 1 al i ont c,.LI,qul cat.a ste can

O R e RN ikt

‘nor W&iydaddph’laylaﬁoaf This i¢ iaherekity diffiefilt andiehgisiiesa cofapromise.

Pat ent t hat L.

cat alyst POREREMERS BRI Gk MebBRbin kp@gfipn iso toad
whi ¢ Hoilesss ibresohipgyr Gtaeking éandito bl yavoedfdest érclertiary &idtsecondary
entir

o s RS HRAREBAARR AR APaglih Ghckih 8R8ohan

I | qui @sier ﬁ)rﬁlﬂg?\m moeigéar molecules whacb la_alismd itectienady y st
syst ifhlApR. &l so been used for isoparaffin - olefin

al kylatron reéeactions. Patents that disclose a process
for the alkylation of isoparaffins by olefins are US

5, 750, 455 and US 6, 028, 024. 10kt woul d be desirable
to have a process for making a |ubricant or |ubricant
starting materials with | ow degree of unsaturation

(1 ow concentration of double bonds) thus reducing the
need for exhaustive hydrogenation while preferably

mai ntai ning or nore preferably increasing the average
nol ecul ar wei ght and branching of the material while

al so increasing the |ubricant
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15properties of the product. The present invention
provi des a new process and a new conposition wth
just such desired features. SUMVARY OF THE | NVENTI ON
In-a first aspect, there is provided a process for
meki ng a Iubricant or 20l ubricant conponent,
conprisin olig oner|2|nqya feed conp r|S|n§{one,or

nore &N 'ﬁ&v ilonia higusagalyst §ustams IR 8RRSES I zone,

"leﬁ&hér%'ﬁﬁﬁ bﬁauu%&ﬂrgél ﬁdnﬁasalpm@oltewwbana;@ dlerer ;
['afing said oligoner in the presence  of

. an
|0§§?i'a¢"§f ARatent Hﬁ?ﬁﬁ*ewmeé UERT ?f | iRRie Aqyie GatayRbto make

o4 1pﬂtablgﬁnsc|9rl‘1§ 6'399@48tv@uc,fh% mcégboéﬁt&\! hate®flby reference in

ol i"'goneri ¢ product aV|n3ha ¢l ou oint |ess than -

5ig efbighe dspublished appiigationhaiglisgipses @fpr%qespégsqhgq@gnzatlon

R dipha Aeihe [FiBAE neem»ee&mbe 6430 and T10 boili | ng
points of at | east ?@ees F by SIMIST. |

secondonig paeid, ca[tap{gtéyq;tgmﬁ Ve aisg bgep Yp5q Eogllﬁopara in - olefin
%W%%Bﬁ AlacBbnd "I’%@erﬁé lhat 8i08BEE & 'pﬂ&e@@fm“'tﬂ@’é!ﬂil%n of
oll

oneri ¢ product havi cl oud poi nt

StorPeEns e inssye AP §80 465 a0 M08y | ndex of
at | egshotdse d@sPéBclé ﬁf (ee& Rety¥eesr brind QuisHrenildO
boi li ng points of | east 300 degrees by SI MDI ST;
dulficanipstarting, eaﬁwmlfewﬂbiovw dsgeq pipsgtupation (low concepfation
R eamé bEhRS km&%su&ﬁfmec}%%daorrgmﬁeétﬁefr@ard@ekam while

| ubricant ofr ubri can onent
srefgablyrmaiataning ef méfeeﬁrPWéaQ'!b'"ﬁ@@é'"Slt'éef AYPraes peigsHer
Q%eu&lﬁ%h? %F’an‘&l:lfﬁbrbf hRNALIEAAIR AdinB¥kaghl Yhelubocaref

in o omer wth an isoparaffinto "cap
(Pavneyties: of theaproegls They PisseRt 'vir-‘rwpn PrRvides sy H@Cmdea
Wdtgan% sﬁiBH%tﬂljt‘i‘sft'sﬂcﬁhé&r%ﬁqéﬁureé particul ar
of the present disclosure provides a
pr ocess for maki ng a | ubricant or |ubricant

conponent , SAAARY 68 THE INVERBNOR N9 a feed
conprising one or nore olefins in an ionic liquid

ol i gohepifighesrast ABare is grovisied goprapsssden Hakieg Adyrricanior
tl@orfcgﬁmoﬁboﬂlehtg LB prisiRd: W!};&héf‘ﬂnéé"@ad@dn@ﬁ% dré drittore

Opresence of an isopar af in an ionic |
a:le{yirsm aieniedqeid fdﬂomeﬁﬁté’ﬂlzéﬁec%ﬁ&ig‘?m%rﬂ?émﬂ SO'F%WQHSaW

3oty LﬁBﬁﬁ)n@r‘ Q@@ﬁdg‘%eﬂf QIWerhﬁﬁh’eﬁﬁe@n@é Q8N Fés@bé\taff in, in

' ess than - degrees Vi scosity | ndex
|aeaemlc ficgad alipiation g &t kyBtoLENSBRNEI1B TSUEmAlY e

X gt Fﬁb ﬂ%bﬁ'&t%am cl&ﬁﬁé&nﬁa& 89" 86 Sefrdly CSlalmécﬁfeﬂ?)d

In a particul ar enbadi ne

| at
tlmaexorrfuag @Iaéﬁ %ﬁﬂ@ﬁ dﬁﬂﬁeq@d@ﬁ&\we%ﬁhﬂ Pandoluld lgPﬂwgtH?me
td@ %t ebktﬂz%tde@ﬂee@ F By Sh\hlﬁlsfﬂ Ih@ERbhE aéaéan tR&H8 % padidbae

l'ati-on zOne are€ the sane) or the oligonerization
Atntwcantecomnoweawdwseaﬂ %@Mrﬁlﬁgrﬁrbﬁ"ﬁw%tﬁ'é igofpgricgProduct
qbe%ﬁyably under optim zed conditions for each zone.

ot her enbodi ment of the present disclosure, a
| ubr i GaEuCSITIMT9Ys than beG degrebs Cs di scl-osed,
conprising, a cloud point of less than - 50 degrees
C a Dvivbaitpsidex df atlesstof3dat | east 134; a difference
between the T90 and T10 boiling points of at |east
300 degdEfeenke hyet@dvDIET TG mhdaT Bi boiling pintbef abfleast 300

less tclegreeg F2by SIMDIST; and

a Bromine Number of less than 0.2.

2-



10

15

A igonerization of two or nore ol efin nol ecul es
results in the formation of an olefin oligoner that
general ly conprises a | ong branched chain nol ecule 10
wi th one remai ni ng doubl e bond. The present

di scl osure provides a novel way to reduce the
concentration of doubl e bonds and at the sane tine
enhance the quality o ' oty RédnEant .
o o e b Se i sl rokilgs 4BfydkeSrcr Hkirkfa M_d ,
!l]mtfr—mt b@hsdsnamg by tret oligemeezatien of olefiahiogvakeolgi@s pligegers

Wt fuith an

BiRetsd i [nofflfaR5E Shpg RABHNT SihBierid Biadher vith or
ebpBEBiAie tcalll (diieylate Brtdershe pritiobenf th%ﬁ”@@'%@%‘ﬁ bragis of

%% st ASTM D 1159. Brom ne | ndex can be detern ned

BP9 E.  Test nethods D 1159 and ASTM D 2710

ar e i A(pal‘trmraabmﬂ:ohmwr( of tby praseot diprlesyre, Prayisiep a process for

iret ¥ Fecof
'f'?'? ing g p&cag rE!l" @%e { Sﬁlbbéégéztd@m&%ewﬁ%s ¥ ans
Edm sy awemdﬁnretmlaa‘lrsmmdm fanimiisiuisk oligneetigation ZgP@Atne

ShsHTRERarEso g ERe Tt 4o BBl ThoRiing sfiForgomer n the
prederncd dfeandsodiraffioris anﬁommmwcéglkylauqm zpngr alfabeyiatign

mbodi nent. of th
EoHHnD Toreh Ay BIEGBbrEHE Bl Evingld ciiid fointloss
ﬂraat-@m&jegSeeaom@dvmoomm mdestaxf ot bﬁs’tﬁh%t gdba diffefansBgh

B%ttéﬁe\émpﬁtée g%b?’é%gﬁ% go:or];ué gcq t?%)’orf] %P@g&?g:s egiece@,@ bﬁglﬁﬂjlated

Distindtlon (smmame)slntanmmuanampodmntﬁhﬂ@lgom%Z%t@mG@r‘t y
of the |on|c l, i t nrD ¢ he
pEGUr SFaulianpausly g’ﬁ% ﬂ}e %1%@%:{?6215({1% éﬁ% ﬁl o ves%ﬁdﬁgﬁng |t ng
new way of making a |lubricant base oil or |ubricant

bl endst ock that has reduced | evels of olefins wthout
hydr ogenati on or with mni mal hydrofinishing. The
30present disclosure also increases the value of the
resultant ol efin ofigoners by increasing the

mol ecul ar wei ght of the ofigoner and increasing the
branchi ng by incorporation of isoparaffin groups into
t he ofigoners' skel etons. These properties can both
add significant value to the product particularly
when starting with a highly linear hydrocarbon such
as the preferred feeds to the present disclosure
(i.e. Fischer-Tropsch derived hydrocarbons). The
product of the present invention disclosure an have a
conbi nation of highly desirable and novel qualities
for a |ubricant conmponent or base oil including a

~very high Viscosity Index with a very |ow cl oud poi nt

while having a fairly wide boiling range. The present
di scl osure is based on the use of an ionic liquid
catalyst to alkylate an oligonerized olefin with an

I soparaffin under relatively mld conditions. The

al kyl ation optionally can occur under effectively the
sanme .conditions as oligonerization. This finding that
al kyl ation and ol igonerization 10reacti ons can occur
using effectively the same ionic liquid catal yst
system and optionally under simlar or even the sane
conditions can be used to make a highly integrated,
synergistic process resulting in an al kyl ated

ol i goner product having .desirable properties. Also in
a particul ar enbodi nent of The present - disclosure
the al kylation and oligonerization reactions can
occur sinmultaneously 15under the same conditions. A
preferred catal yst system of the present disclosure
is an acidic chloroalumnate ionic |iquid system
More preferably the acidic chloroalumnate ionic
liquid systemis used in the presence of a Bronsted
acid. Preferably the Bronsted acid is a hal ohalide
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20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

i nvention provides a novel process for the production
of lubricant or |ubricant conponents by the acid
catal yzed ol i gonerizati on of 25ol efins and al kyl ati on
with isoparaffins inionic liquid mnediumto forma
product having greatly reduced ol efin content and
Idmrl'e@Mﬁ domgiatd thi saﬁﬁﬁén ﬂhgloj/lgomerizfanun dnd krad alkylatlon can

t f
e cifeiins 20neL ittt Lnder e o B ST Bt pAthagne.
be pernf enswer érﬁl@dlﬂ‘meht dfh@peiseal disdlead, Ia]nbrmnew]gponent
ern \/ t wo se ara Z0n e (0]
Subarent b dadied, e PiBoR: o AT LIFT g% 2
h&@:lo\sigy Mddf;‘ of éta@ée@d 1 {34 o;pexffélrease bterweeia ehéi??]@ahdlhﬂt O banmg
or u nast o | CU I e sen
ool 2o ath Geaeed B by ST arith BlogS MibBRE QeSS
hmaeogll | ubri cant conponent, or solvent havi ng
B P L e Y i e e
raﬁ af SEfin ioNyemérn thst g’ﬁr@mllprc@mpdees a lohgparsdhiet @hainfmalecule
ricant co t. or se ol
B e PSR - SP8 Berent deckatiie pERIER ahovglway

d@gardaes the c@c&/hmr@alcﬁysomm evndd and af thasbima4itie énhance the

RSt 6P R0 A0 0880 M S

I‘d:ﬂﬁja(ﬁbﬁméh;hgﬂr&t isheded & acm%\& ameﬁh meﬁmﬁﬁﬂdchﬁlth low olefin
ol I goner.l z | on reactlon an t he atIO reactl
RN ETE bR Jie ol SR LB o b a1 B E oY By EvTedndg
%@B%rﬁlheh\umb‘élﬁ Brdiany ragabaf caiﬂﬁJd:leEtemgnéd’IBy test ASTM D

Jobd oy arecanbe Suoiniay e oSt B o B D
(1259 gapaRISTRARDI2ZGN 0 faed inamdrd@yd Aéredt] teyregirémue ih Itheﬁr entlrety
FhakedBis R clneta Bt enEaLaTS O T e tha

Gedllinith a8 ghéths of $pMie Lhd@tthe BoAdies of &t feet. Bidrhiae ent
ons.

the alk Ia i on zone_condit,
Nithel e N af Searn o pRnedaianl faebih foo
ZPAIBS of SpRiinetBilirRiRe the ¢dndma1¢s bethertedter abl e to make the
aIkyIatlon zon ng % #$ than e|0|l |zation
zone. ITRIPLERES ¢HPPAS ﬁé’”?fseé‘ F’Cgﬂ'r %ﬁ%/
@bﬁb@ﬁaﬂ&hat@nealyl orqmu|xécﬂ3a*s@grs§ prdtorigie atived wane seation

Can beﬁ?%ﬂugg\g‘:tftg ogatog?eg St e aci Sﬁ ﬁE’ﬁQeVSF that the

'@f@%ﬂ@é of ABRIHste@acid fiehi HCI gi;ﬂequ €éhHamees the acidity and,

b BB BT o 2o 1

pot entolnadngqmérafatteat tHerpre Sst @fscloa i ipvoNEsAesurpiidieg Gow
esS | IoCesSS

0 tunlt t he cussed a ove
vt D Pekists Lhieant Pae S Srnsgent oepededr MREHe B0Geed
Ye\ﬁ/::égé df%‘#éflﬁg Wgﬁozﬁt?yﬂfogégdn? ?framm ﬂﬁlrgh%E\Hyﬂgi_?&lnggggg@X
) ou oj nt. can be deter e . )
DreseiLfostnG BlsoaniSteaat i L RetssHaTNp B malEgmers by
MeTddsirsthe MRdldvts waight Q@t?@@lg&n@ﬂaﬂ@mafeﬁsm@@lﬁ& pansthingl
by reference 25herein in th

BGOSR of RPN goups A iEcHoRRES Skatethih dPere

: f peipeptiéeian bogd ad&ﬁgrﬁlf’@ﬁﬂ QhISe iy tH3l (YBULET paSicomHpivaen

D stillation (SIMIST) involves the use of ASTM D
6352 or ASTM D 2887 as appropriate. ASTM D 6352 and
ASTM D 2887 are incorporated herein by reference in
their entirety. Distillation data can 30 al so be
generated usi ng ASTM D86 which is incorporated herein
by reference in its entirety.
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In the present application the terns |ubricant base
oi |, lubricant blendstock, and | ubricant conponent
are used to nean |lubricant conponents that can be
used to produce a finished lubricant. 5lonic Liquids
lonic liquids are a class of conpounds nade up

~entirely of ions and are generally l'iquids at anbi ent

d
neahh %ng&%m’e%gp rrgﬁér ér? gu O?S tﬁg pise%%rtrg'chmﬁg tb AEE
rmbé.enﬂ QISbIOBIHTES(I. e.fRischexd@rmpseh darved élyd@ﬁardbegs)eéhe @roduct of
ese so{ ids are

Ly k o
AR Rrasest BYEN SRRl PShot ErRBnal ¢ AMaripirapl ne
Q’iﬂverquémlesffﬁf a @xAicphtasonipenantan vasmoll imolutieg Mry high

vty gt sk loulio @ boifiSH B e vpa B it G i

ahde. ﬁ@eﬁﬁésfﬂnﬁdnsél@ﬁuremmeel onfthe ose ailkh |de|gr1|e|esl c@tah(st to

AR ol ot P AR b Dol Ry e @
| domtiitions. amgalkyfatiop obt‘tor@ll@ cae geae sndraiffedtbehi tgla same .

enfons 8 piarsyae gradeird iRy Rn Sop Medherzaen

stattlods candcamusing egfeom/eaptha sams ifric llcaud\mtelysteaysehyand

FT M T A T

© Viadby mgedrited Cainbayistiaiiocsst easufiimbrin ag alky[atadoolibomler product

v irBipaiebio bR 5, AR €2 PRI IS! B MABL e present.

Eﬂlﬁﬂmf‘@% all§Bitidh nd oligéra@®zalion deacRinsscanGmedesisiatianeously
I\/atter 34B) : B99-8106 (1993); Chem cal and
rsia %@@E'O "Rar. 30, 1998, 32-37; J. Mater.

Chem A breldrret 2Ha0st(sy S8R of thnpreSir misciReure is an acidic

99: 2071- 2084, f mh !

RSP areog TPapavhRy RIS B Rl (R g SRk

aphio fqdlaspdemASosg: nttke ménaeomfmﬂronsted acidi Brefetablgities

HBaT R PER TR PHRE SRS A eSS S er bl y

nitrogen-containing aromatic rings (aromatic am nes),
ith an al [ I kyl

\rl1mal i de) to%%f}h@%qﬁgsghhﬁ%ﬁﬁﬁg&ﬁé@%ﬁ' ol>ll owed

by ion exchange with Lewi s acids or 30 hal i de salts,

or by anignic mstatheﬁ s re

appr opri at' & HASYH aGarLRey! ?g? ﬁt"%‘:d @E%CGtSﬁ E‘”&%e pogyction

Qﬂ Wibrigentastilgbicant dbnipﬁfnﬁmlscbyltbe beid uatéﬁ;zecﬂixshgthas:anxﬁn of
A AL TFoaBal i FLA SR 8 1o

mé{vrr@ gi‘eﬂlydedm&ddﬂéﬁn/cdntefﬁmd Therseed queity. Aarazingly, we

it Dot sisemenis G A GO R el apger s

rtblrgbmewmrn@rh isdpﬁtgffmtcraal tgfierfolmemtoetheoin ayioyleceaction zone

oty ngfo pBeralt ulber hi SRideds pay R Hl sl ™

Uiligemicr abdzgn &k red;ums Bdsmér? desit A prbbenﬂes oriuse lab @Uu!om:ant

ridini md Ilumbas
i nysant HR e (oia ey b S e piol et Ehrdiets for
ahiaey blemmdamtoaage i q,lﬂirldantlcbnipudeerlngorcsphden’;:hmmg improved
non-cyclic aternary, a ni umsalts are frequ
eBeen i Rr S 30BN, Hehs b Redérubb R e o
have al so been used. Counter ani ons which have been
used i nclude chl oroal umi nat'€, 10 bronopal umi nat e,
gal l ium chl ori de, tetrafl uoroborate,
tetrachl oroborate, hexafl uorophosphate, nitrate,

trifluoronethane sul fonate, nethylsul fonate,
pt ol uenesul f onat e, hexaf | uoroanti nonat.e,

- hexafl uoroarsenate, tetrachl oroal uninate,

tetrabronoal um nate, perchlorate, hydroxi de anion,
copper dichloride anion, iron trichloride anion,



Bronsted acids are Sulfuric, FIC, HBr, HF,

Phosphoric, H, etc. Other protic acids or species

that directly or indirectly aid in supplying protons

] e used as Bronsted acids or in plagg®fsi006n46907

VEB&CQ{OZ% gcr ds. 5 The Feeds In the process 12';] 2 %e

present invention one of the inportant feedstocks

conprirsmmheduntbat t Theqredeaf inmérdioh ytkp powvides @.compesition of a

ol efi [ £ Holutiig a cloud

ol 1 aoBr BB L 88 of REVAZRkER pRigofio Foulihg a cou

r eac tpcim of iehetheh eBbdiegreny @ edbsdosity lodex Wet @aﬁtéfl“rof g difference

pure bg,k,s b&sPgekPecd XBHERIDIST,

of hydr o%:éa%ons %gw n &gjqufc%‘?né%%f%zﬁsn Iene;g?ehs thwus a

wi e dvgid Broginectigeher '@%ﬂ‘@ﬁlﬂrﬁc hydr ocarbon can be

term n%s rﬁérﬁlghébi ﬁéetr@n@%a@& eh&}onoarnd@ii?é]allaﬁaﬂoﬁtr@édﬁah in the
[

olefin nt er eoleflnlc

hy dr qrasdbinvesian har b perorated rmet@qr CaFRFatelaf\ 3gyantage of
br anchgthiihg e Bligontiatth Rt dhqyiatian id l@ﬁ&séaﬁaﬁéq snd seabitieg

in the resent invention can incl L(I(iie unr?&ﬁ H/ db
di | ueteets Ancsvartagenrfig 2ﬁt§paﬂr@qeﬁ§ oligapa ollowed by
e[@()déik’%bn‘iﬁ a Eéb%ra% e&e)is ﬂh@Vtﬂ@&W@Q@paﬁ*ﬁe r@dc&fﬁn mrres can be

ed npri ses Mxture i near ol ef
f r om @‘W‘@ddﬁﬂﬁﬁ?“d@ﬁﬁy ?We‘; i 8?”45@3?‘3 Qﬁ%@"f]‘f‘ i 'ﬁ’ﬂ zor?&c, can be
eﬂt ' rcﬁ*féfeﬁﬂ tRdAthe BRlbtitsh zone doRdidw aso taertmi lisgidtcatelyst can
the pr e

at | eba% I %}enc%#egerﬁépréesal &eqipsgeinge,{ :ﬁmg%é%P e?e%@éltc‘?ﬁrake

anot hige atiklsfhﬂ@h mﬁtmcmé atitie tipretse pligommarzatiorownet fieis may

fini ed c be C Wl

i B 68 ke Al S RAREP &R o1l CARE 8 Bpoe or

et hy| esmebecyi agidition nfzaiBromratedlao;icHn tendigdtioozondf t he
: t |
Dot he B PSR Ry 3 Rl ol HEB S i fRflisod
t her naikqunomrzankemﬂ iy @mma@ttonzen@ isdhe pane- yT‘?ﬁ helRegave
| B f

F| sc her gg R&% ﬁ?;éng?oaégss é!ﬂﬁ)fj{r[é(laagzéss salh fe g@ﬁ?ﬁﬁ Is%ergy
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Bronsted acids are Sulfuric, HCI, HBr, HF, Phosphoric, H, etc. Other protic
acids or species that directly or indi%ectly aid in supplying protons may afso be
used as Bronsted acids or in place of Bronsted acids.

The Feeds . _

In the Aprocess of the presenf invention‘one of the important feedstocks
comprises a reactive olefinic hydrocarbon. The olefinic group provides the
reactive site for the oligomerization reaction as well as thé alkylation reaction.
The olefinic hydrocarbon can be a fairly pure olefinic hydrocarbon cut or can be a
mixture of hydrocarbons Eaving'different chain lengths thus a wide boiling range.
The olefinic hyci}ocarbon can be terminal olefin {an alpha olefin} or can be
internal olefin (internal double bond). The olefinic hydrocarbon chain can be
either straight chain or branched or a mixiure of both. The feedstocks useable in
the present invention can include unreactive diluents such as normal paraffins.

In one‘em'bodiment of the present invention, the olefinic feed comprises a |
mixture of mostly linear olefins from Cato about Cao. The olefins are mostly but

not entirely alpha olefins.

in another embodiment of the present invention, the olefinic feed can
comprise at least 50 % of a single alpha olefin species.

- In another embodiment of the present invention, the olefinic feed can be
comptised of an NAO cut from a high purity Normal Alpha Olefin (NAO) process
made by ethylene oligomerization. '

In an embodiment of the present invention, some or all of the olefinic feed to
t‘h‘e' process of the present invention comprises thermally cracked hydrocarbons,
préferably cracked wax, and more preferably cracked wax from & Fischer- -
Tropsch (FT) brocess. A process for making olefins by cracking FT products is
disclosed in US Patent 6,497,812 which is incorporated herein by reference in its
entiraty. . C '

In the process of the present invention, another important feedstock is an
isoparaffin, The simplest isoparatfin is isobutane. Isopentanes, isohexanes,'
ischeptanes, and other higher isoparaffins are also useable in the process of the
presént invention. Economics and availability are the.méin drivers of the
isoparaffins selection. Lighter isoparaffins tend to be less expensive and miore

8-



856 780 756 TBP@O 944 876 854 TBP@O 1018 970 960
TBP@O0 1053 1051 1050 TBP@O 1140 1114 1118 TBP@O
H192 1167 1173 TBP@O 1250 1213

WO 2007/078594 PCT/US2006/046907

10

15

20

25

30

available due fo their low gasoline blend value (due to their relatively high vapor
pressure). Mixtures of light isoparaffins can aiso be used in the present

invention. Mixtures such as C4-Cs isoparaffins can be used and may be

advantaged because of reduced separation costs. The isoparaffins feed stream
may also contain diluents such as normal paraffins. This can be a cost savings
by reducing the cost of separating isoparaffins from close bolling paraffins.
Normal paraffi ns will tend to be unreactive diluents in the process of the present
invention.

in an optional embodiment of the present invention the resultant alkylated
oligomer made in the present inveﬁtjon can pe hydrogenated to further decrease
the concentration of olefins and thus the Bromine Number. After hydrogenation
the lubricant component or base ol! has a Bromine Number of less than 0.8,
preferably less than 0.5, more preferabiy less than 0.3, still more preferably less
than 0.2. | ' -

Alkylation conditions for the process of the present invention include a
temperatture of from about 15 to about 200 degrees_C., preferably.fram about 20
to about 150 degrees C, more preferably from about 25 to about 100, and most
preferably from 50 to 100 degrees C. '

Oligomerization condltlons for the process of the present mventlon include

‘a temperature of from about 0 to about 150 degrees C, preferably from about 10

o about 100 degrees C, more preferably from about 0 to-about 50.

As discussed elsewhere in the present application the ollgomerization and
the elkylaﬁeh can ocour sepafate!y {in separate optimized zones) or can oceur
fogether. Inthe embodiment where the alkylation and oligomerization occur
together, optimum conditions for either reaction may have {o be compromised.
However, surprisingly the conditions can be adjusted to achieve both substantial
Oiigomerizaﬁon and alkylation and resuilting in a valuable lubricant base oil or -
blendstock.

In summary, the potential benefits of the process and composition of the
present invenfion inciude:

» Reduced capital cost for hydrotreating/hydrofinishing

-9-
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yl - Py

To 42 gmof 1-butyl-pyridiniumchloroalunminate ina
300 cc aut oct abeteniial pegiofitioe sameipoic fiewid catalystferoligarodrization
gm of 1-decenea@slcylatfon@pef i sobutane were added and
-the autocl ave was seal ed. "Then 0.4 gm of HCl was

i nfr oduced ahd!mpievestiranching charagtedatics Tthe produeti on was

heated to 50, GpoTited NQIORHLOZBSUPLF I 52098/ 046907

reacti on was exotherm c an eratufe quickly-
j unped to 88 Cnoqperation of low cost feed (isoparaffins) to increase liquid vield

of high value distillate fuel or lubricant components
» Production of a base oll or lubricant component having unique,
10 high value properties '

EXAMPLES

Example 1: - _
Preparation of Fresh 1-Butyl-pyridinium Chloroaluminate lonic. Liquid -

15 p 1—butyl-pyridinium chlordalurninaté is a room temperéture ionic liquid prepared
by mixing neat 1-butylfpyridinium 6h!oride (a solid) with neaf solid aluminum
trichloride in an inert atmosphere. The syntheses of 1-butyl-pyridinium chloride
and the corresponding 1 -butyl-pyridinium chloroaluminate are described below.
In a 2-L Teflon-lined autoclave, 400 gm (5.05 mol.) anhydrous pyridine (99.9%

20 pure purchased from Aldrich) were mixed with 650 gm (7 mol.) 1-chlorobutane

' (99.5% pure purchased from Aldrich). The neat mixfure was sealed and let to
stir at 125°C under autogenic pressure over night. After cooling off the .
autoclave and venting it, the reaction mix was diluted and dissolved in
chloroform and transferred to a three liter round bottom flask. Concentration of

25 the reaction mixture at reduced pressure on a rotary evaporator {in a hot water

' bath) to remove ext;ess chloride, un-reacted pyridine and the chloroform
solvent gave a tan solid product. Purification of the product was done by

. dissolving the obtained solids in hot acetone and precipitating the pure product
through cooling and addition of diethyl ether. Filtering and drying under

30 vacuum and heat on a rofary evaporator gave 750 gm (88% yields) of the.
desired product as an off-white shinny solid. 'H-NMR and ®*C-NMR were ideal
for the desired 1-butyl-pyridinium chioride and no presence of impurities was

observed by NMR analysis.
. : -10-
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1-decene oligoners with excess [C4. WO

2007/ 078594PCT/ US20061046907 Table 2 Material /1-
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Examgle
Oligomerization of 1—Decene

20

One process for making high quality oils is by oligomerization of olefins
followed in a separate step by alkylation with an isoparéfﬁn. Olefin oligomers
exhibit good physical lubricating properties. However, introducfng short chain
branching in the oligomers enhances the propertiesr of the final products.
25 Introducmg the branching can be done by alkylation of the oligomers wrth
isoparafF ins. Atkylatron of the oligomeric products is alsc a route to reducing
the oieﬁmcxty of the gligomers and, hence, produclng chemically and thermally

_more stable oi:gomers. The process is exemplified by alkylation of 1-decene
oligomers (described below).

~11-
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3?8;@2&? 5 ﬁw%cg% Uf ﬁ["o @{,,934&%862 a%%ﬁﬁ% heé)'@ﬁ{p%t é”in.%ﬁe alkylated
up t owiB0 iBbatade klapt!~batylparnduwm solordabumingie eedrdh rmeihyl-tﬂbuwl
of t

O A i oG B AU v
The sdeseitieddelos 'BecPfas autostave fited wiften oyeriess! wiFer. @8 om of
L0 I ogmy) gﬁg :’t'b?. rg,n? fTE&oLﬁéiﬁtﬁé]{a%d\ﬂ% & & bﬁvﬁ%étﬁyl-tnbutyl-

settlea | ayer (imm scible inthe ioni

li qui mmmgmomt%m waingter foa'ﬁdlqwﬁs hed thig fiixtgreq |Q-3Kq33| of Hel gas

aquelyiss éﬁtha'nB he &&:Jﬁ%ﬁ&ﬁﬁ ishec YR renr th e stirring at >1000
characteri zed th sinmul ated distillation, broni

anal y@ms, Tb?rsér@srqayffowwg%éw?d iR e Produists Weier calfgied in @ .
f%?UdsuHFPe:xr{}Srﬁcediﬂﬂel Eé%g%r%febeéh@\@? f’chIOWetd]@omféﬂmm ireésctioh. The
e resulting oils [ en enef i
ot i OSIeRPR PRAGE ot pohaIwBRE BEeNra D ARy Shows
1 hr @b SHADRETHHRBSISCS tHe dibemer sagaion pcrfduzﬁ gm of
ionic Irquid catalyst. Table 3
Alkylation of the oligomer was repeated using the same procedure described
30 above, but 1-butylpyridinium chloroaluminate was used in place of methyi-
tributy!»ammbnium chloroatuminate. Alkylation of the oligomer in
butylpyridinium gave a product with a bromine index of 2.7. The SIMDIST data
is shown in Table 1.~
-12-



n G 0.71C4=0.8 G071 C4= 1 C1 311C4=4 010=1104=5.5
Cl1071C4=9 TBP @.5 301 311 322 329 331 TBP @ 340 382
539 605 611 TBP @O0 440 453 663 746 775 TBP @O0

WO 2007/078594 PCT/US2006/046907
' Table1
1-Decene | 1-Decene oligomers 1 -Decenja
_ Ofigomers | _ Alkylation In 1~ oiigomefs
SIMDIST butylpyridinium alkylation
TBP (WT%) F chloroaluminate in TBMA
TEP@0.5 330 298 206
TBP@5 608 341 350
TBP@10 764 574 541
[TBP@15 789 644 630
TBP@20 856 780 756
TBP@30 944 876 854
TEP@40 7018 670 960
TBP@50 7053 1051 1050
TBP@60 1140 1114 1118
TBP@70 1192 1167 1173
TBP@S0 1250 1213 1220
TBP@90 1311 1263 1268
TBP@95 1340 1287 1291
TBP@99.5 1371 1312 1315
Example 4 _
5 g q

10

Ofligomerization of 1-Decene _in_loni

Butane

¢ Liguids in the Presence of iso-

Oligomerization of 1-decene was carried out in acidic 1-butyl-pyridinium

chloroaluminate in the presence of 10 mole% of isobutane. The reaction was

done in the presence of HCl as a promoter. The procedure below describes, in

generél, the process. To 42 gm of 1-butyl-pyridinium chlorcaluminate in a 300

cc autoclave fitted to an overhead stirrer, 101 gm of 1-decene and 4.6 gm of

isobutane were added and the autoclave was sealed. Then 0.4 gm of HCl was

13~

introduced and the stirring started. The reaction was heated to 50 °C. The




612 683 792 836 896 TBP (c)30 798 842 894 928 986 TBP
(c)40 931 970 963 999 1054 TBP @0 1031 1041 1007
1059 1105 TBP (c)60 1098 1099

WO 2007/078594 PCT/US2006/046907

10

15

20

25

- reaction was exothermic and the temperature quickly jumped to 88 °C. The

temperature in few minutes went back down to 44 °C and was brought up to 50
°C and the reaction was vigorously stirred at about 1200 rpm for an hour at the
autogenic'préssure {(~atmospheric pressure in this case). Then, the stirring
was 'stopped and the reaction was cooled to room temperature. The contents
were allowed to settle and the organic layer (immiscible in the ionic liquid) was
decanted off and washed with 0.1N KOH atgueous'sélution- The colarless oil
was analyzed with simulated dlst:ilaﬂon and bromine analysis. The Bromine
Number was 2.6. "The Bromine Number is much less than that usually
observed for thé 1-decene oligomerization in the absence of iscbufane. The

. Bromine Number for 1-decene o!ig‘c)merizéﬁon in the absence of iC4 is in the

range of 7.5-7.9 based on the catalyst, contact tim’elan'd catalyst amounts used
in the oligomerization reaction. The Simulated Distillation data is shown in
Table 3. ‘ '

The Simulated Distillation data in Tables 1 and 3 show that alkylations of the
already made 1-decene oligomers with isobutane and the simultaneous

oligomerization/alkylation of 1-decene lead to fairly comparable products,” The

- overall outcome of the two operations is amazingly close in the products boiling

ranges and olefinic contents as indicated by bromine numbers shown in Tabie
2, '

Table 2 compares the Bromine Numbers of the starting 1-decene, 1-decene
oligomerization products in the presence of iC4, 1-decene oligdmeﬁzati_on"
products without iC4, and the alkylation products of 1-decene oligomers with

excess iCa.

-14-



1067 1107 1148 TBP (c)70 1155 1154 1120 1154 1187 TBP
@0 1206 1205 1176 1200 1228 TBP (c)90 1258 1260 1242
1252 1278 TBP @5 1284 1290 1281 1282

WO 2067/078594 PCT/US2006/046907
Table 2
[Material | 1- | Ofigomerization- | Oligomerzation | Aliylated 1-
Decene | akylation of 1- Products of 1- | decene oligomers
Decene with 10 Decene/No iC,
mol% G,
Bromine
Number 114 2.8 7.9 2.8

10

15

20

25

The data above suggests that the chemistry can be done by either alkylating
the oiigomers'fn situ (where isoparaffins are introduced into the' oligomerization
in both
processes, the yielded products are c[ose in their propertses in the
the desired aliylated
oirgomeric products can .be made in one smgie step and, -thus, can be

reactor) or in consecutive step to oligomerization of an alpha olefin.
simultaneous ohgomenzatlon aikylatlon scheme

econom:ca[[y advantageous process. However, the two step process with two ‘
separate reaction zones where each can be optlmtzed independently, provides
greater chances for tailoring and tuning the conditions to make products with
particularly desired properties. '

Example 5: ' i
Oligomerization of 1-Decene in Ionic Liguids in the Presence of varying

iso-Butane Concentrations

_Oligomerization of 1-decens was carried out in acidic 1-butyi- pyridinium

chloroalummate in the presence of varying mole% of isobutane. The reaction
was done in the presence of HCI as a promoter (co-catalyst). The procedure
below describes, in general, the process. To 42 gm of 1-butyl-pyridinium
chloroaluminate in a 300 cc autoclave fitted to an‘overhéad lsﬁrrer, 101 gm of 1-
decene and 4.6 gm of isobutane were added and the autoclave was sealed.
Then 0.2-0.5 gm of HCl was introdu'ced into the reactor, and then, started the

stiming. The reaction is exothermic and the temperature quickly jumped to

-15-



1305 TBP @®9.5 1311 1326 1324 1313 1335 WO

2007/ 078594PCT/ US2006/ 046907 The data shown in Tabl e

3 indicate that the amount of isobutane added to the
weasibiaRedoes influence the boiling range of gdhi@rsioos/nacons
produced oils. As shown in the in Table 3, there are
.more in the lower boiling cuts at higher

conceffiGat Tghteameraien drenped idnwh hyeicklyde thieomid 4T8issid was brought
i ndic ;ﬁ% Sbh’@t antPkébt %YAL@H '5%33 leSy tthgﬁ Ading& é{‘ ﬁ% feaction time.
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t han ﬂaaﬁ ?j‘h‘@?s 769‘?"@'éﬁ%ﬁfgl’em’f@rﬁﬂwgﬁfehour@btbl&teamemc pressure.

concefmhé atiiifg wad' fofHe8S SRt HerebBRoN \ﬁgs[c Ebcﬁé‘d P Fdoﬁr | temperature.

re i.sobutane is resent nore ation
ocgur AAANEN ¥eER &l %‘1"%5 foasitisn ag e Dmnlcdaml(mﬂmble in the

and 1rodedE§l]E!) dvaﬁﬁiecahtlsa'oﬁtdn%ﬂmé%eﬂ%ﬁl &44 IW)ILl'angous solution.
nor e eval ent th | ower concentrations

i sobut hdSC¥REdef! &'eret reargeigrizad with 18myletasc IdESW@ﬁdebromlne

ol i goamyskaviscsitg ascositylindibad a5k PyurlRg o8 ip6HitsOf

ol efins, isoparaffins, olefin/isoparaffin ratl 0s,

contact time and the reaction conditions. The

?'”l%’:qmté@ Q)Ibegmnm‘\e\:iv\mel pMef;n@@g@fr tﬁealf&uﬂiﬂ?f on{sn of different 1-
ur i 0 ue cappin hei r

| |ef|‘§‘?(°89%’¥st%§@gﬁ QO He! VIR hegcians W 1 for GRBoNmAqly 1 hr at 50

" be shdagress pivthapestimanfbermetiont li@lid gaapst c

products but with nore branching. 15 Wiile the _

ol i goneri zation pathway is the dom nant nechanism it

is very clear that the al kyI a'hbmrﬂ of 1-decene and its

‘f:)lhleg HF:\S/ " e“ﬂ}]mb ﬁﬁ‘%ﬁel dw caﬁﬁa{r@; soﬁtﬁ &i“y%?capfozﬁ_c‘*:g :

pr operaR @9.%f _th&pr oduct 810bt di ned220 flr omddbe 331

g U " I el O N G - i el e T
TBP @10 | - 440 453 | 663 746 775
TBP @20 612 | 683 792 836 896
TBP @30 | 798 “8an 894 528 986
TBP @40 931 970 963 999 1054
TBP @50 1031 | 1041 1007 1059 1105
TBP @60 | 1098 1099 1067 | 1107 1148
TBP @70 1155 1154 | 1120 1154 1187
TBP @80 1206 " 1205 1176 1200 1228
TBP @90 1258 1260 1242 1252 1278
TBP @95 1284 1290 1281 1282 | 1305
TBP T 1324 1335
@99.5 1311 1326 1313 |

15
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Cl10/i C4=5.5 C101i C4=9 VI 145 171 148 190 150 Vis@l00
9.84 7.507 9.73 7.27 11.14 VIS@O0 61.27 37 7 59.63
33.5 70.21 Pour Point -42 -42 -44

WO 2007/078594 PCT/US2006/046907

The data shown in Table 3 indicate that the amount of isobutane added to the

reaction does influence the boiling range of the produced oils. As shown in the

in Table 3, there are more in the lower boiling cuts at higher concentration of

isobutane in the reaction. This indicates that more alkylation is taking pért

5 directly with 1-decene and 1-deéene dimers rather than with higher oligomers

when higher isobutaneA‘conrcentrations are present in the reaction zorie. When

more isobutane is present more alkylation can oceur, and 1-decene alkylation

with iC4 to make Cy4 and 1-decene dimer alkylation to make Cz4 will be more

~ prevalent than at lower concentrations of isobutane. Therefore, the degree of

10 branching and oligomerization can be tailored by the choice of olefins,

 isoparaffin, olefin/isoparaffin ratios, contact time and the reaction conditions,

The alkylated oligomers will no longer take part in further oligomerization due to

“capping” off their oleﬁn‘ic~ sites, and the final oligomeric chain will be shorter
perhaps than the normal oligomeric producls but with more branching.

15 While the oligomerization pathway is the'do'minant mechanism, it is very clear
that the alkylation of 1-decene and its oligomers with isobutane does take part
in the chemistry.

Table 4 below compares some physical properties of the products obtained

20 from the reactions of Table 3 ' -

Table 4
C107/iC4=0.8 | C107/iCs=1 | C107/iC4=4 | C107/iC4=5.5 | C107/iC4=9
Vi 145 171 148 190 150,

Vis@100 - 9.84 7.507 9.73 7.27 - 1114
VIS@40 | 61.27 377 59.63 335 70.21

Pour )

Point -42 42 44 -52

Cloud

Point -63 -64 -69 -28
‘Bromine
Number | 3.1 0.79 212 3.8 6.1

<17




-52 Coud Point -63 -64 -69 -28 Bronm ne Number 3.1
0.79 212 3.8 6.1 The oligonerization/alkylation run
@ 1- decene/ 104 ratio of 5:5 was repeated several

wh BRSoAGed he sane feed ratios and conditions PC-'E?(%20061046907
.viscosity@ 00 in the repeated sanpl es ranged from

6.9-11.2. The VI -ranged from 156-172. Al the
r epeafeal cigomsirizationdaiityéation duh @ baddehelifscratie of 56 mas repeated

775 d VY i -

[l SEReRF T af AR o] AL AT HH OO 60 in o
shown rqpﬁaf%wép!ns sangeehiiom 6.8<14 .2 hEne Visangad/frahde6viga. All the
for tre%eafe@%sﬁﬁés%hmr I%%d.:@g dufs H&w%ag&e% F) ranging

i sobut ane. Brom ne
ol ?goﬁ%‘?‘ﬂ?é’tﬁ% The bWé)Odtb‘g@Ht@P@ﬁrSi@kﬂﬂP%nqeﬁh@ Wk range
of 10 7.5-7.9 based on the catal yst, contact time and
cat al ¥st amounts used in the oli gorreri zati on

|

r eact { GhBOTHIS Humbgis) SHRWE dipabled am&ush deasriBausHsEly observed

angl Y&k meoi-d&cé}@fc@ mefidtieh iR KO BSsepkd l@)@"@%ﬁbbi’éﬁé' ?!“he Bromine

and a on o ecene, ene o operization

only BF%E‘H(?JP"S T-dgpene %@Oﬁleﬁﬁtﬁ‘t‘é'a? 'if&ﬁ%fggf IC4 Is In the range of

(abi %wmg z@eteuc&h fnel doeuipd, &dhta%lt kmbanumaliaiysiﬂxanmﬁﬂg R@d in the

at these val ong ca the role

oot BUPETHAIo0 oG Hur AEoR PRIEY orumarees b o Number

fi nal apystiustisdecéad| sembitanbBtiesligamerization and alkylation of 1-decene,
1-decene oligomerization only products, and the alkylated oligomers

(otigbmerizatidn followed by alkylation). By looking at these values, one can’

15 see the role of the incorporation of iscbutane on the olefinicity of the final

~ products.
' Table 5
" Material 1- T Oligomerization | 1-Decene Alkylated 1-
' Decene | with 10 mol% Oiigbmgriza’tion decene
iC4, (20 mol% oligomers with
iCa) Gy
Bromine
* Number 114 6.1, (2.2) 7.9 28
Example 6:
| 20 _g_ll,tgomerlzation of a Mixture of Alpha Olefins in the Presence of iso-
utane

A 1:1:1 mixture of 1-hexene:1-octene:1-decene was oligomerised in the
presence of isobutane at the reaction conditions described earlier for
25  oligomerization of 1-decene in the presence of isobutane (100 gm olefins, 20
gm IL catalyst, 0.25 gm HC! as co-cata'iyst‘ 50°C, autogenic pressure, 1hr).
The products were separated from the IL catalyét, and the IL layer was rinsed
with hexane, which was decanted off and added to the products. The products

" 18-



1- Decene Aigonerization with 10 nol % 104, (20 nol %

i M) 1-Decene digonerization A kylated 1- decene
oligoners with 104 Brom ne Nunmber 114 6.1, (2.2) 7.9
wo8o7feopl e 6: 20 Aiqonerization of a M thitr’[ﬁls%oamwm
Al pha Oefins in the Presence of isoButane A1l

m xture of 1-hexene: 1-octene: 1-decene was

ol i gemdrthe deane wash weresieented with i0sbh Ne@hktoatemone any residual
reactAen %B%r%érﬁ@%fgl%sﬁéﬂeme&@d% lah@'drib@ToveBanhydrous MgSOs.

ol i orrerl zatl o decene i n presence Of
i soblﬁ%ﬁ@ﬁ(aﬁ%(w &vtami gyaporatpr @hfqdyc%da%sw? ing watepRpth at

- HO1 aspGRyfcabat)gdve IRColigh SRR EUCD BE BbES yét:ohrrans Table 6
The products were separated fromthe IL catal mt ciouglpomt

tHe Ihelawashowsiae s'mwg@a Wi tiktions %&iﬁ%ﬁ%ﬁﬁ* RO
decandn@thréhine anfhhaddegd dfané RfkyRidadeligbmerid Mdabt@cbi @he olefinic

mixture in the presence of isobutane.

Tabled
‘ Oligomers of
SIMDIST : Cq ,Cs ,C10 W/iGy
TBP (WT%), °F
TBP @0.5 313
TBP @5 450
TBP @10 599
TBP @15 734
TBP @20 ) 831
TBP @30 ' 953
TBP @40 1033
TBP @50 ' 1096
TBP @60 | 1157
TBP @70 1220
TBP @80 : 1284
TBP @30 1332
TBP @95 ‘ 4 - 1357
TBP @99.5 , 1384
Physical Properties: _ .
Vi . 140
VIS@100 )  7.34 CS8T
VIS@40 42 CST
Pour Point -54 °C
Cloud Point <52 °C
Bromine # 3.1

10 .
As shown in the data above, high quality oils with desirable lubricating
properties can be made by either simultaneous olefin oligornerization/alkylation,

or by oligomerization of the appropriate olefins followed by alkylation of the '
oligomeric producis, Regardless of the process, the oils produced in both

15 processes appear to be close in their boiling ranges, olefinicity and physical
-19-



and the hexane wash were treated with 0.1N NaCH to
renove any residual AICI3. The organic |ayers were

coll ected and dried over anhydrous MgSO4.

welgBitesaat i on (on a rotary evaporator at redpef@sooso46907
pressure, in a water bath at -70 degrees C) gave the

ol i goneri ¢ product as viscous yellow'oils. Table 6 5 -

bel owWPSRRHRS $Ush asivispsily éntlidBis stisdasties, myr wrsts asdl thpud points.
and ﬂ%iﬁ ﬂ;@bﬁ Iea@fo%ilg \nf?tﬂ'apgpec]r%g% Fﬁ&} Garaffins

of t[} | at ed ol i I'niC
i xt UPEGYOL $RePipe élefringpelef rmnsﬂttbﬁéohgva@r%ar@ low clefin
. S| VDI ohcdifatiéndd%, A igoners of CC CC,Cicr W- IC4A F
T A0.5 313 TBP A5 450 TBP (10 599 TBP al5 734 TBP
g20 831 TBP e0 953 TBP 040 1033 TBP a50 1096 TBP P60
1157 TBP a70
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10

15

20

25

1220 TBP Aso 1284 TBP MO 1332 TBP 0.95 1357 TBP P99.5
1384 Physical Properties: VI 140 visploo 7.34 CST

VI Sa40 42 CST Pour Point -54 C Coud Point <-52 C
Bromine # 3.1 10 As shown in the data above; high
quality oils wth desirable lubricating

What is claimed is:

A process for making a lubricant or lubricant component, comprising: oligomerizing a

feed comprising one or more olefins in an ionic liquid oligomerization zone, at

oligomerization conditions, to form an oligomer; alkylating said oligomer in the presence
of an isoparaffin, in an ionic liquid alkylation zone, at alkylation conditions, to form an
alkylated oligomeric product having a cloud point Jess than - 50 degrees C, a Viscosity
Index of at least 134, and a difference between the T90 and T10 boiling points of at least
225 degrees F by SIMDIST.

The process of claim 1 wherein the ionic liquid alkylation zone further comprises a

Bronsted acid.

A lubricant component or base oil, comprising an alkylated oligomeric product having:
a cloud point of less than - 50 degrees C;

a Viscosity Index of at least 134;

a difference between the T90 and T10 boiling points of at least 300 degrees F by
STMDIST; and

* a Bromine Number of less than (.2.

The lubricant component or base oil of claim 3 wherein the Viscosity Index is at least

145.
The process of claim 1 wherein the mole ratio of oligomer to isoparaffin is at least 0.5.

The process of claim 1 wherein said alkylated oligomeric product has a Bromine Number

of less than 2.7,

‘A process of claim 1 wherein the alkylated oligomeric product has a TBP@50 of at least
1000 degrees F by SIMDIST and a Bromine Number of less than 4.

21



properties can be nade by either sinultaneous olefin

ol i goneri zation/ al kyl ati on, or by oligonerization of

the appropriate olefins foll owed by al kylation of the
WwWoi9@7Bgdos products. Regardl ess of the procesgsriit¥8os/o16907
oil's produced in both 15 processes appear to be cl ose

in their boiling ranges, olefinicity and physica

-19- properties such as vi'scosity. indices,

Vi scogi ti §fe AL cﬁ%laﬂh% \@{Eﬁjelﬁ E&H%m?@te@tﬁgorﬁ&’idbmduct hasa -
process |lead to ol preci abl'e concentrations

of branchéﬂﬂwaﬁbWFWﬁ%mﬂ@ﬁﬁ%QT%y cappi ng (alkylatlng)
olefins and their oligoners and | ow ol efin
concentrations. What is clainmed is: 1.A proc

meki n% a [THBPASEFROfGaim Upyhesain thedarRsbiiihe, 2638830 he group

.conpri si Ngondiiihg 8BABIAARY ls%pérﬂﬁl‘i’e GATBMmigtLRGoREsIay isobutane
nmore olefins inan ionic Iiquid oligonerization zone,
at 5 ol i gGRBIPPYHFWR conditions, to forman ol i goner;

al kylating said oligomer in.the presence of an

i soparaffin, in an ionic |i ation zane

al kyl Hi o g 8rgPes Frraim,] d”’?eg?*ﬁq%h‘%ﬁ"g?{ ?A qiaggienc of odiis

olip goner i euple@euRt hydmgengion (6 baddeaiont olefrsisbidaatbase oft.
50 degrees C, a Viscosity Index of at |east 134, and

a difference between the T90 and T10 boiling points

of at1i.eaghe pRivesegfroztm 10 viherdsh k& Sl olé Rbridast base oil has a

B kyrati on g PSS BT S ocia. s

JA | ubri cant conponent or base oil, conprising an
I d ,
gy ?%: T%Egga%ggg &fcc[é?&lg%ﬁér g%éogélg aﬁllag(;(m% ?Hé(ﬂﬁnecgr more

Ieast 134 oreﬁﬁac@nmﬁsesahbestmmoﬂqfa T90 and T10
boiling points of at |east .300 degrees F by SI M ST;

and a Brom ne Nunmber® of |ess than 0.2. 4. The |
| ubri ¢&nt Thewpeesnel daimplawkerain|thefeed PERaM SOMPIEING e or mare

the Vi scogjdrs boifisHsel ot Bhst 298ble 186k a S0 2iRBa BeAR 85&cies.

of .claim1 wherein the nole ratio of oligoner to
i gBparaffin is at least 0.5. 6. -The process of clai.m

1 whengin ‘i?r@'p‘?oc%b&z‘ﬂ iR WhérgRNRS § fe@d Bfré&iﬁ@émh@ngaane or more
Brom ne Nunber of |ess A process of

2
clai m 1 wisigs ﬁo'f‘l’f@eﬁlal{?‘l"%’f%ﬂf%ﬁ’h Pic product has
a TBP@O0 of at |east 1000 degrees F by SIMI ST and a

B f
o ol BRGorSha pand Miein B pisdel Pt RIE e e
azs subjected to hydrogenation to form a low olefin content alkylated

oligomer.

18. The proceés of ¢laim 15 wherein the low olefin content alkylated
oligomer has a Bromine Number of less than 0.2 as measured by ASTM
30 - D1159.

17. The prbcess of claim 1 wherein the ionic liquid cligomerization zone
comprises an acid chioroaluminate ionic fiquid catalyst.
-22-



Brom ne Nunber of less than 3. 5 9. The process of

claim1l wherein the isoparaffin is selected fromthe
group consisting of.isobutane, isopentane, and a
WbbdHo®s60NMPri si ng i sobutane and isopent ane. pkQvusiiRoss907
process of claim1l wherein the al kyl ated ol igoneric
product is 10subjected to hydrogenation to produce a

| ow ol efin lubricant base oil. ‘11. The process- of

cl ai mglO yhek6idds dRbEIM PWhekef 4 ﬂh@ dnﬁdarquraamgoﬂaa.smren konie and
has a Brom ne Nunber of |ess than 1%% ) ' ‘f@% "
. 15 12. Thejmbdiys qﬂw‘%fpauzwcha.aﬁ g f‘alé%l Aiys

conprising one or nare ol efins conprlses at | east one
al pha olefin. 13.. The pro ess im1 wherein the
Feba 16vr clig wBhsp parag: bBsEIn ieiEigioue oliOgE el agne and

- at | east @ i) IRuithamlyl o izbae orapizbahendzafia ionisfiqeid estalyst.
20 14. The process of claim 1 wherein the feed stream

conprising one or nore ol efins conprises a mxture of
al phaw! efhdisrocess of Eﬂhm Padesehs theflontd liuinh dkyiwtien eone ahe the

| kyl at ed, ol 2 A
Py ogenallGHITG SIS oI 5P 3 RS SOREeRte"al ky! at ed

olo gomer. 16. The process.of claim15 wherein the | ow
ol efin content al kylated oligoner has a Brom ne
Nunber of |ess than 0.2 as neasured by ASTM 3001159.
17. The process of claim1l wherein the ionic liquid
ol i got nerization zone caonprises an acid S
chl.oroalum nate ionic liquid catalyst. -22- 18. The
process of claim1 wherein the ionic liquid '
ol i gonerization.zone and the ionic.liquid al kyl ation’
zone conprise a different ionic liquid catal'yst. 5
19. The process of claim1 wherein the ionic liquid
~oligonerization zone and the ionic liquid alkylation
zone conprise the sanme ionic liquid catalyst. 20. The
process of claim 1 wherein the ionic liquid

al kyl ati on zone and the ionic liquid ollgonerlzatlon
zone. are the sane zone 10
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