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Hydrocracking of a slightly branched hydrocarbon matenal can also lead
to less branching. Cracking tend to be favored at the tertlary,and secondary
centers. For examble, a branched hydrocarbon can crack at a secondary ’
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branchi'ng SUMMARY OF THE INVENTION

The present invention provides a pfocess for making a fuel or lubricant
component by the alkylation 6f olefins with an isoparaffin to “cap” (alkylate) at
ieast a portion of the double bonds while increasing the degree of branching
and the molecular weight of the product. In a particular embodiment, the
present invention provides a pfocess for making a distillaté fuel or Lubricant
component comprising contacting a stream comprising one or more Cs+ olefin
feed and a stream comprising one or more isoparaffin feed with a catalyst
comprising an acidic chloroaluminate ionic liquid in the presence of a Bronsted
acid, at alkylation conditions, to form an effluent wherein at least 40 wt % of the
effluent is capped olefin (paraffinic products). |

The present invention provides a novel way to reduce the concentration
of double bonds in an olefinic hydrocarbon and at the same time enhance the
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content am a preferred embodiment of the present invention, HCI or a component
that provides protons is added to the reaction mixture. Although not wishing to
be limited by theory, it is believed that the presence of a Bronsted acid such és
HCI greatly enhanceé the acidity and hence the activity of the ionic liquid: '
catalyst system. 4
Among other factors, the present mventlon involves the surprlsmg new
way of making a lubricant base oil or fuel blendstock that has reduced levels of
olefins without hydrogenation or with minimal hydrofinishing. The present
invention also increases the value of the resultant alkylated (“capped”) olefins
by increasing the molecular weight of thé'capped olefins and increasing the
branching. These properties can both add significant value to the product
particularly when starting with a highly linear hydrocarbon such as one of the
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distillate fuel, lubricant, distillate fuel component, lubricant component, or solvent
having improved properties such as increased branching, higher molecular
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In the present application the term “capped” oleﬁn means an alkylated or
partially alkylated olefin where the double bond of the olefin has been removed
and an alkyl group has been added.

The terms "distillate fuel; distillate fuel fraction, petroleum derived
distillate” means a hydrocarbon with boiling points between about 250 deg_reee
F and 1100 degrees F, preferably 300 degrees F and 700 degrees F. The
preferred method to measure boiling ranges is with ASTM D 2887 or for
materials with Final Boiling Points greater than 1000°F ASTM D 6352. ASTM D

A4-



as HCl, HF, HBr and H . Most preferably the Bronsted

acid is HCl. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
w@e@serdsol nventi on provi des a novel process fOPCT/h82006/046902

production of fuel or |ubricant conponents by the

ot B T B o b Rl ERBHBY rerg e u s r BlrG e T
ol ef i loweovelgnof thmdouh:mrameds ﬂ'ﬂ&hlflﬁl%BOllﬁU@%llﬁt@ﬂBP) and the higher
n pha S0 he By P 13,68 e BRNB PR e Wil R pesterrea,

| i qui ASTMDBE ahd ABINEDT 160 Mmbepmw)e beteheif resuls must Bslconverted

3t r e e Bole B (e Ty patldt s ot e el magis that

use agpiealfosavertionlfsls eatmis tbb@eé’n?b@ g¥nerhfdIRn V438r dverhead
t he present |nv ntion ({@%ﬁﬁl"aes a 'ﬁrocess for making a

di st i JUCAPE G REfrC eWUkﬁrH‘ Horsen ripchies Trepsch dstyrshent |

| ubri mardcaﬁtﬁiﬁsoﬂreéﬁntra@f réSdUEE fleld @BHnBEbd g@{e@é{t@g from vapor
propertles s¥ch as |ncreased br anchi ng,

mol ecQYPHIeadSIrgRMS OF Refrolena crusiestistifation, spe |are @ Rorp-yaporizable

pres a@maarmgj p&ﬁén (’Wltﬁthhé s.rdéu cﬁfé@B%ﬂof ﬁtﬂékﬁué@éf@s@&ﬁc fuels
al kyl ated or parti al | at ed "ol’ef i n where

doubl tBaf HBﬂHd%ﬂaPWEad?éfPPh diggs! fb@ekﬁrpéﬁf’@v euawugmhne fuel oil,
al kyl a&rMshﬁ&eQﬁ%stﬁﬁf@@el a-@@setdq{e'f@i mééA @i&@late fuels

fuel, distillate fuel fraction, ero
di st i AreRATEd by EiRsEeraT peRhdapaessas w«squll B@ idistifieje @mlmenerated

bet warim abRlehticaf p Q@&élﬁﬁ%ﬂf gadgg%éﬂ&pasdgpgfrﬁﬁﬁ{g in the context.

preferably 300 degrees degre
pr ef er Feshlzhie Histillale fuekissudistillots mehrgeetmggtbs SPSCIWGaIIhnS for one or

o eat e d TR TRr @ St Ol Arpligtodsh ekl 3
6352 hignsisithereefoor at ed by reference in their entirety.
The | ower value of the boiling range is the Initial

Boi ling Point (1BP) and the higher value of the
boi | ilejcLignigles i s the Final Boiling Point (FBP). Wile

oot By b ST B TSR SR b5 B

Poi ntgenemEbP)iquids atcaonipentitsmperalines.t Oftem Saltsswhith ateecomposed

rreansen‘“té%; of ions are solids with high melting points, for example, above 450
degrees C. These solids are commonly known as *molten salts’ when heated
to above their melting points. Sodium chloride, for an example, is a common
‘molten salt” with a Melting point of 800 degree C. lonic liquids differ from
‘molten salts’, in that they have low melting .points, for example, from -100
degrees C to 200 degree C. lonic liquids tend to be quuidé over a very wide
temperature range, with some having a liquid range of up to about 300 degrees
C or higher. lonic liquids are generally non-volatile, with effectively no vapor
pressure. Many are air and water stable, and can be good solvents for a wide

variety of inorganic, organic, and polymeric materials.
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and sulphonium-based ionic liquids have also been used.

Counterions which have been used include chloroaluminate, bromoaluminate,
gallium chloride, tetrafluoroborate, tetrachloroborate, hexafluorophosphate,
nitrate, trifluoromethane sulfonate, methylsulfonate, p-toluenesulifonate,
hexafluoroantimonate, hexafluoroarsenate, tetrachloroaluminate, .
tetrabromoaluminate, perchlorate, hydroxide anion, copper dichloride anion,
iron frichloride anion, antirhony hexafluoride, copper dichloride anion, zinc

trichloride anion, as well as various lanthanum, potassium, lithium, nickel,
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pairing. lonic liquids and sone of their comerci al
applications are described, for exanple, in J. Chem
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The Feeds

In the process of the present invention, one of the important feedstocks
comprises a reactive olefinic hydrocarbon. The olefinic groups provide the
reactive sites for the oligomerization and alkylation reactions. In the process of
the present invention, the olefinic hydrocarbon can be a fairly pure olefinic |
hydrocarbon cut or can be a mixture of hydrocarbons having different chain
lengths and, thus, a wide boiling range. The olefinic hydrocarbon can be
terminal olefin (an alpha olefin) or can be internal olefin (internal double bond).
The olefinic hydrocarbon can be either straight chain or branched or a mixture of
both. The feedstocks useable in the present invention can include an unreactive .
diluent such as normal paraffins. |
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pr esdkulahonveauhmmnf tbeprasentisvertive wikingrasieoty rthﬁmoleCU‘ar
' I b d
Con b R R b b g g | hace
parti do Ioae bynbodiedent ofithe presemtrimeaten, diie olrfinipfasdenmprises a
| t I d
v gl A A TR R6leC 3 e B BLf bt o
FreS@ﬂi&elympa?lbnefm i ncl _udel acidic chl gr_oal um nate ionic
i qui eferred igni the.
i n\C}ent P@H"té?"ee'ﬂt&? %r%rﬂi ﬁ,eﬁrﬁ%fﬁf@ﬁﬁtﬁgﬂom%ﬂ%}ﬁ%%g& Sﬁﬁbr e
pr ef @nfieie a0 Riast HOI%lddemgm@ﬂlea @leﬁnmcmsocess of the
prese nyention_ are -
Phl or ORED ﬂ%ﬁ%‘?‘@@d'@?”ﬁq?“}%‘?f@g%\‘éﬁ"&m Tt heiffinig fegd Fars e

usef éﬂmybﬂ%e@ bearPNACRRS fro d High puris RotmalmIsiit Ofefin gMARO) process
al kyl -pyridji ni um chl oroatﬂ um nates having a single

| ne@?d%m’(ﬁhy'&%@ﬂgoﬁe“ﬁ @6 carbon atons in |ength.

One pajhlch@isdidinkeR bEthk ipfsset hiksHtioh aébnmf @«/aalrbfﬂfs‘ siefiriiozed to
is 1-butyl pyridinium chloroal um nate.

pr ef BePEREeEHBLAS REASENIRVATEEN GPERESF fh‘?fU‘@HY Pré‘ﬁ&ed hydrocarbons,

1- bubskerab *bﬂ@kéa'wé‘%" bad ﬁ@r@ﬂo hiSly bEacks®Rax ﬁ*oﬁ‘ﬂhﬂ:lscher-
presence of Bronsted acid t tobelimted

t heoF{PPseE Thpi9Ratse o REressdet Kakiag aleﬁﬁ%hw@fsklag FT products is

co-C t: b it
2 ahgbat B oo s sy dmantaci e

and episelyes that may serve as a source of protons can

al so b dised, e%B?d lﬁﬁﬁldo? ithd] %Q&\tﬁ}?\féﬁﬁé? 11 olbfiic Re8 L8R be a

i nvent | on, one O t ant eedst ocks corrprl Ses a
r eactixiereof 65+ oleinshyhhre oweboihe 7ipba olasns have gepupmoved.

provi dﬁ': tﬁ@&ocess of the present invention another important feedstock is an
isoparaffin. The simplest iéoparafﬁn is isobutane. Isopentanes, isohexanes, and
other higher isoparéfﬁns are aiso useable in the process of the present invention.
Economics and availability are the main drivers of the isoparaffins selection.
Lighter isoparaffins tend to be less expensive and more available due to their low
gasoline blend value (due to their relatively high vapor pressure). Mixtures of
light isoparaffins can also be used iﬁ the present invention. Mixtures such as Cy-
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 reducmg the cost of
separating isoparaffins from close bomng paraffms Normal paraffins will tend to
be unreactive diluents in the process of the present invention.
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reactive sites for the oligonerization and al kyl ati on
reactions. In the process of the present invention,

wo b@7ovssbt ni ¢ hydrocarbon can be a fairly purePol/efione/as6902
hydrocarbon cut or can be a m xture of hydrocarbons

havi ngy @ b & eGRk ﬂpéﬁ%ﬁeﬁsc‘ Aand gn%@Hﬁnvéﬁtl% fRiude a

boi | i ng Tange. qi roc on can
ter rrhemleraullrefof fiiorp aboaﬂ 1BHe abbetfaaa)degree@eﬁa prrferiaptydionnpbout 20

ol ef fgggggmﬁrc@ﬁ egg%'%ﬁe :Bpé?%%gly-ﬁ%ﬁw é’cLo%ft b8iCahout 100, and most

hydr on can be @it r arn or branc
or apmfexﬁblybomféOttmtlhOdéFQreeé@edst ocks useable in the

0 o5 Y L bl 50 BB g BRI ot

usef ebtceasofﬁsrgmsaﬁhmlstdsed pToe roie rafio bhearpifie fesiefin is generally at

ot e e Yl Bb L Pt i e SRR ERE Y £ Sufinore

| ubr prefsrablpét iehst 21| miost profetabhoatienst 4. 1k @tparrechinigues wan be

that the al k t f th
w || uiship Ss8vabe Ao e gt ke ent RGN ol PRk Pl Sl as
of bugnerhi matisthgd mc@gMufhtemagm@ddamaﬂ revetdntofSudhe

T GRS BON g 1 G4erheue 4o BFeis VAN ER ogeroniygele

ol ef e 8f iSopERatih 1 Aefin. Mis KA torlviidadligbmentatibh btheldtefin and
anot her enbodi ment of the present invention, the

ol ef aehigveraiigh degied ShiRPPIY @\ky%%@t 50 % of a single

al pha ol ghisimBRAE tRSpotéitiaRPEHERRY of AESELERUF tH predent invention
present invention, the olefinic feed can be conprised

of aiciNg® cut froma hi gh purity Normal Al pha defin
(NAO) process made by ethylene oligonerization. In an
enbodi nent of the present invention, sone or all of

the ol efi ni ¢ Reddcadocapiial qﬁﬁ’&féi’e@)@r@feaﬂh@!hwr@fmng

i nvention co

e o SR YA B RS A PR apene and
wax from a Fi erlessive fﬁydmg@‘ratn(nﬂéqunemedss A process

for making ol f ns crac T rod ts
di scl osed i h r@ﬁ?‘ﬁﬁ?n@"[ﬂ%?h%ﬁgevﬁﬁcﬁﬂ )ﬁ‘ﬁ? p{ondz,\g} por at ed
herein by ref giceaedioverall Polecular weight of the product
¢ Incorporation of low cost feed (isoparaffins) to increase liquid yiéld
of high value distiliate fuel or Iubric;ant components

EXAMPLES

Example 1:
Preparation of Fresh 1-Butyl-Pyridinium Chloroaluminate lonic Liquid

1-butyl-pyridinium chloroaluminate is a room temperature ionic liquid prepared
by mixing neat 1-butyl-pyridinium chloride (a solid) with neat solid aluminum
trichloride in an inert atmosphere. The syntheses of 1-butyl-pyridinium chloride
and the corresponding 1-but3}l—pyridinium chloroaluminate are described below,
In a 2-L Teflon-lined autoclave, 400 gm (5.05 mol.) anhydrous pyridine (99.9%

pure purchased from Aldrich) were mixed with 650 gm (7 mol.) 1-chlorobutane
9. : .



entirety. In another enbodi nent of the present

invention, the olefinic feed can be a m xture of C5+
wob@iorssomher e nost- of the al pha ol efi ns have PEBNS2006/046902

removed. I'n the process of the present invention

anot §r5°) pcfa@g‘fafsé& ﬁSﬁxtMGvabHJSTt?é“néa'i A fhdsealdtand let to

Slnp IN 1S |Isobutane SO ent anes,
is ohamn &5 Caunglepatitogenic gressuliesayghpight. | N@er&p@lm afpthe

useapl6 Lk ﬁng:ev&'hﬁg ﬁsﬁ“nra‘?%aét B n‘H)r( ﬁ/’é@ Wit gﬁﬂ tdis%l've(%l in

Econom CS and aval maln drivers o
i sopeiafdrmsansdtansieire to amgaeéter reusyeichadion ftaskt chq;rgratlon of

be |
o LRGP I LA S By d v
vlapobatb) ©egsmoed exdr?sst:bhoéée om -feagtet pygdiparad thenghleraferm -
s oot 8o h art B ELEE RUREERA e Mot 86 86ty

_adv adlba%]];ald% gm]gguéaaazdaﬁcéllgren aiubﬁdace&mam@pnemwtﬁmg theThure product
o HeSdhsaing S S RRCh Bt ot BN oY U dhoer
(k:)?/o; e@%gjrrlni@qnd Hm; ?g ?trotafry ém@raibn gayel 250 88% yields) ohthe

b urpaerrodi it fa alianit PRoy sPBEc e a5 UER o ea

| NV erdritedeineyl Masut@pyacindint cravvidel and ridierepertmeasfsmptritiesevas
present |nvent n include a tenperature of from about

15 t 8PsaVRA Y8 C, preferably from about 20 to
about 150 degrees C, nore preferably fromabout 25 to

bout 100, and nost pr ef b from5 100
N L T S R s

(al kMltﬁkyu?_gaidlﬁmmt&%rﬂ@%@%hwoag aRSHn@h chipaea(mcts) socording
is used e nole ratio of paraffin to olefin is

genetaineyolipwingpregediira. Thed @fu@fl-gwg)mgm ghigyide (grepared as

mor ed@éc?rfb@ﬂ %BB\Ye Q\Faslo‘?@atunélgr va’euuﬁltét'Sb @‘PdrelBRfo@frsﬂ t)fd of
at preferably | east 14:1 .

tec h mmm@éwa’eaﬁ bbutuls@wdtrw-lra@hfpéd@ 'Sthyé”Q?@@P'P@ﬁd Iﬁ%ﬁﬁ‘y absorbs
appagenl, iR &tddstreltd of av\} ﬁ\/é‘ hR4rBd rg?éth(Z SHETR. ?@f tHS aried

a nultlstage roces terst age dition
r eactlenty- py@dxohnt@mfmeqwg tranefgies aﬁeth@r be@@ﬁ iny@ nitrogen

used a&rﬂoéeb%mee}‘n% H&NbdY. IFheRPPRF £ 8 BB Emol.) of anhydrous
powdered AICl; (99.99% from Aldrich) were added in small portions (while
| stirring) to control the temperature of the highly exothermic reaction. Once all
the AICI; was added, the resulting amber-looking liquid was left to gently stir
overnight under nitrogen in the glove box.” The liquid was then filtered to
remove any un-dissolved AI,Cls.’ The resulting acidic 1-butyl-pyridinium
chloroaluminate was used as the catalyst for the Examples in the Present

Application.
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rati os of isoparaffin to olefin. This helps to avoid

ol i goneri zation of the olefin and achieve a high
woegreessef capping (al kylation). In sumary, tPeT/US2006/046902

potential benefits of the process of the present

i nvention include: Reduced capidal cost for CHs -

hydr ot r eat i ng/ hydr ofl ni shi ng Lower operati ng fost due
s and extenS| o
2%

to reduced hydrogen requiitene
ér

hydr ogenati o hr\eq |Cr/en;en~tg,
I ncor por at of | ow

characteristjcs :
mol ecul ar wei et ik 135°6d

cost feed (i sopar @M fRESYES: i ncrease |iquid yield of

hi gh value distillate fuel or |ubricant conponents
EXAVPLES Exanpl e 1: Preparation of Fresh

1- Bugw_@tﬁ di ni um Chl oroal um nate lonic Liquid

1- bUAmgramsh o HeeBhE Wity Balbuimat e is a room

tenperature ronic ITrqurd prepared by m xi ng neat

1-butyl -pyridiniumchloride (a solid) with neat solid

al um,nugRd &l r‘%ﬂtﬂby Qﬁto'c!avémi donyh ¢ @6 meﬁm%@efeaf‘@butane and 10

synt heses pyridi ni‘um chl oride and

cor r@sp&mmngwoi) kit Wew}a werg added | tar GQI i ‘Pfat1é’ué\{1 ~pyridinium
des CEH g@glumﬁa)? @o&l&w‘-ac?@%é@ Uséd |H‘?r§’e Féébﬁ&'l & prohler. The

drous pyri di ne . 9% pu
pur chtatg@dve‘ wes S&Bldd iarid) th@eqe@ctmnx‘gas \Nﬁ@ﬁddgcﬁogrﬁ; (while stirring -at

).1 (igoctb?ﬁ %Ht D&HoR A LR & WF&? (fl:ré?ﬂ‘ at the_autogenic

meture was sea et to stir
at 121@ésum e lmsur o@bem dhe siéssuwes stopped iagcihthe rap¢tion was cooled

cool {onr%og‘{ {er@%g%ﬁgt Qf(hear\ég t%rﬁ é’sﬁé‘l o;\{\{ég tbts’etﬂ%%drtﬁé%ﬁf@éﬁb layer

m X Was and di sso oroform
t r ansdreainiad theofead tanddbe- Ipraductsr(elttm darothedap of ﬁ@klomc liquid layer)

ConC5Ab SRl he GARLIER, I Hatefly  BUES oo ves

tor eenmedemcesstovﬂ]i and thes remmaimieg oily tquig vasi aralyed thyheC and

chl og %f mass spectrometry. Table 1 below shows the GC analysis of the products.
‘GC mass spectrometry of the largest peaks in the GC indicated the products to
be‘ saturated C148 (C14Hao; MW=1 98). It also showedja significant amount of
saturated Cass With MW of 338. |

Table 1
Products Wt %
Below C10s 7
C10 10.4
Cl4s - 54.3
G20s 49
C24s 11.6
C30s A 4.3
others 7.5
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sol vent gave a tan solid product. Purification of the
product was done by dissolving the obtained solids in

whoed7acsbone and precipitating the pure producPCT/OsIHEH6902

cooling and addition of diethyl ether. Filtering- .and

dryi %!nge:ﬁ Té@& YU e&@atan%uan bRJd%EtYC%\é%ﬁétﬂ@t@fM% of the

gave 8 the desired product as an

of f -pEDOUCES. an rﬁﬁ;ﬂlt@m 1i0d1 %mmmpaﬁmblnébe NiARInG: deceRfdgWe also
for &b@gwg8§ﬁé %#m%f MBV Loy 1 él@' (S'.:Ensf Bher hdl & Papihgly, 11.6%

presence of ties was o NMR anal ysi s.
1- BuBxys$ Wb}.fbhns:lqum%ﬂlrfr@m aiksdﬁloumfrﬂm @mﬁa% Wieeiee aepepyed little Cos
slo i Yoo
annyiifadfy S et & bk Sk HooP ackind' U, BQ6lE AR, For the
f ol | mwpongs mfdbe poesent Wentiorbdhqlsursyﬁf tenCuf 214 Bei gess in this
(pre | un

B, RiseleR e SR o) ot pth oftho: Y s BREH, ot toast
(1 b@ﬁg%qn‘yhednoducnimwnpedlowm s- hydroscopi ¢ and
readi |y absorbs water from exposure to air). Five
hundred grams (2.91 nol.) of the dried
1- buEydmplerd di ni um chl oride were transferred to a

: trg)sphere in a glove

. f anhydrous powder ed
Al C 3 (99 99%fromAI drl ch) vvere added in small -

portjions (while stirrin ontra e u
of  t HEN U Pe REICRENS setiSee] Se Toxrodnle 27 £ Bl ¢ tydecene
was @Qgileﬁuxeahemuheswﬂ igng afbisopdriaria rig I4|3ngrﬂ wa:lmtylﬁiﬁ/tldmlum
to gent y stir oyernight un er nitrogen.,in the Qv
box. ChPfeaMIALY rqe}% ‘t'ra?r(l‘é‘oa‘{t PEFE *ﬁﬁ@?% 16'50 degrees
un- dCSa‘iﬂ'sViﬁéidéd1Oﬁb?rmeeh%ufdgéﬂlbtﬂré&umfdﬂfsmm for 1 hr. The feed and

(1; atb g{t‘glglsﬁrg L{g%sd@gfé%ggé%lfﬁ%;fgoaqh rg ﬁg}c&qwg dc'ecantmg andE the products

Appl rf@t 'r@&o@ubpgﬁ@éé‘s nécﬁb%ﬁtérn@) E)é@rﬁpbﬂal?ze@ |4;W| a}a: oand Mass
of 1-decene wth /so-butane In a ste

aut oSpesfemelyo Tahie @1beémN BepWS tthGtF ?a@lm ggh e major
and PJrQ)duct appeared to be that of saturated Cizs MW by GC MS is 212. It also

contained 14% of saturated Cos (MW=352).

- Table2
Products Wt %
Below C10s 13
c10- 9.5
C15s 386
C20s 3
‘C25s 14
C30s ;5.6
others 7.5

1
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gm (0.171 nol.) of 1-decene were added to 40 gm of

1- butyl -pyridinium chl oroal um nate. Hydrochloric acid
woRm70%302 i N the reaction as a pronoter. The aPCDUBENE046902

was seal ed and the reaction was heated to 50 0C while

stirgd @Q%%E%gé@&owﬁlf@bﬁ&gﬁe toR B YRRcahd ﬂ}fﬁ‘ ﬂ;o éntane led to

stir-a e auto eni c pressure
hourthe'rfbrmatnon e seturated rigrswasThet Bioe ek byt FE- M%afaaiyéﬁ has a

aI | \i@%&ﬁ% ‘é’%ﬁtf@@gtgs{@) MR8 ©.4) Thﬁ BR6H kP heV¥BEmation of Ciss,

he organi’c ayer containing the
f eedCas wetehalspolmbineds(16%)t tTha gormatr@m@ @za?Jlsd?fuettﬁéhQ @hyle’ﬂon of
i quid ! it n rfaRY crackin
decae TNt S U Esikfitans WitenSatchnlmers Gt ot craciing
and ;brb&uotem’renialsg Cdusblweﬂl oﬁmdhmrmsa$ pf e pieset ayention, the
GC- nass ec b
anal 7' & @? c[)ﬁl?cg |rsfae§J§R1 D‘[(a}rg%tr%?tﬁ e%oFfeCtNe yield of
| ar gesiped ORKS. immslmama atthashb2.60 % bfethppomucitls cappagkolefin.
saturated C - s (G 4H30; MA198). It al so showed a
significant anmount of s‘at urated C2 Swith MV of 338.
Tabl xdriglespiown in Table 1, the expected al kylation

product . Cus constitute 549 qf the products. In -
addlﬁﬂﬂlﬂm&%’dﬂlﬁwgﬂ?-@b@%ﬁ@-g—?he starting decene),

we al so observed the forrmtlon of  ~ 5% di mers (C2Q5)

and, not so sur risin Iy, 6% ich.is faor
from1aqct@9pé[yqsoﬂ %@teg thijfs @e % g l\é\'q\q n% qﬁ%lummate
C30Sidnfd ligMas ARer 4o el pfdde@ur@vdésch%/d Cmaekamgle 2 at an
products (below C. o

oses f ent
i nvelfopeal nﬁ'@“s@?ﬁ 1ﬂheTr@1Qf9"§}?d ’H%er(élf ﬁt rm products is
exanplee tHadb GRS bf&ﬁll&ﬂ'\ @td YRty i glétl@rf pﬁbﬂﬂﬂ@ﬁh shown in Table
olefin. In this exanple, at |east 6 % of the
proddet is capped ol efin. Exanple 3 Al kyl ation. of
1-decene with so-pentane Using the sanme procedure
descri bed above in Exanple 2, 13 gm of 1-decene was
m xe@Ex@ample 801 gm of isopentane in 43 gm

1- butaflviad 8f {INUAEne with iso-Butane

1-Nonene was alkylated with isobutane in the 1-butylpyridinium chloroaluminate
jonic liquids according to- the procedure described in example 2 at an
isoparaffin/olefin ratio of 12. The Simulated Distillation data of the alkylation

products is shown in Table 3.

Example 6
Alkylation of 1-Undecene with iso-Butane

1-Undecene was alkylated with isobutane in the 1-butylpyridinium
chloroaluminate ionic liquids according to the pfocedure described in example 2.
at an isoparaffin/olefin ratio of 14. The Simulated Distillation data of the
alkylation producté is shown in Table 3. V
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chl oroal um nate. The reaction m xture (in autocl ave)

was heated to 50 degrees C and stirred at 1000 rpm at
wW@iosessvr pressure of 16 psi for 1 hr. The ferdr/asmo6/046902

the products were separated fromthe ionic |iquid by

decanting and the products (after renoval of excess

i sopent ane) were anal yzed by GC and Mass Spectronetry.

Tabl EXamed\y shows the GC anal ysis of the products.

The at of saturated
The rmk rat.eﬁeﬁwod@eeﬁ@ .Leaﬂf‘aﬁé"m atned 145 of

sat ur at ed 25 (MN:352) Tabl e 2As in the al kyl ati on

with e, k wi.t h i so o
1 LSOMREE SR Yo BALD 41 o
by G@hm@lwnlnytﬂ ienif éiguids ﬁcxtcmdmg &y thegirgteducd dé’s‘cﬁbéd]n éample 2

MAE2 % [ h rmat i on_ of

Cossinrs el allo by, Fd oM et o7 the sajaed groducts
due ti® 2t91éT®ll€k§) aﬂherSImﬁJlaéwDbtlktm:mer@tailoﬁme wikilation products is
[ sopesﬂ{) H%T%l risation, trimerisation and cracking
products were so observed. For the purposes of the

pr esent |nvent| on, the sumof the G 5s and the C25S

in th Ielndlcatesthe effective yield of
capp?dégﬁg‘%gﬁ. In this exanple at least 52.6 % of the

pr od Adkylatior eppéldxadedene. wilkk RopBetafie Al kyl ati on of

1-Cctene with iso-Butane 1-octene was al kyl ated wi th

i sobutane in the 1-butyl pyridinium chloroal um nate

i oni d-Mexgdecksneacwas dlaﬂ@late@ t (eh pisebatuee |ﬁ’e9tﬁé' Qﬂﬂltylﬁyndlmum
exanp ffin/glefin ratio of

br om h@"?ﬂj%@gted‘?m? R eRordeg (o hawEeceduse ‘ieSG”beldn'@ example 2
Si mulaate Gisoﬁa&fﬂnl'dléﬁwl raflo Gﬁi:ﬁ Phhe éleaﬁHﬁ%b@Gdt ;Piﬁs Brﬂ?%%%umber

s sh Ta e lation o
:Ni th 0?% éfﬁbéﬁwg)- 1T Nﬁrﬁlﬁ‘égg%% D&F"lailpat@éﬁll af the algwgmran@ducts is

i n t RAown Butadigoyri di ni um chl or oal um nat e
( ,

Table 3 show the SIMDIST data for the alkylation of 1-octene, 1-nonene, 1-
decene, 1-undecene, 1-dodecene, 1-hexadecene with isobutane
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ionic liquids according to the procedure described in

exanple 2 at an isoparaffin/olefin ratio of 12. The
waeevolozgsezrl Di stillation data of the al kyl ati onP@I/082006/646902

is shown in Table 3. Exanple 6 Al kyl ation of

1- Undecene with iso-Butane 1-Undecene was al kyl at ed

Wi th isobutane in the 1- butylj?yrl di ni um

chl oroal um nate ionic |'iqui-dsTédedrding to the

procedure described in exanple 2 .. at an

isoparaffin/olefin ratio of 14, The Simulated _

Distil[ation datq @FiG h&edllGey| Gad P pFodiifes 5Cias/iGhplme /1Cs

in Table 3. Exanple Z All evi ation of [l-Dodeckne with

i so-Butane 1-Dodecene was alkylated with jspbutanelin

t he 1apuayl@95i di{ni3den h|3m00a urofat ¢ i30di c| | i§di dp 522

accor di-pg—to-—thepraceturse serfpethagxammpiga2 at

an iso Jjgggf@ﬁn/ol eﬁm éﬂg 01 13‘2?2 The Oﬁom Eéﬁr(?urmersgo

of the[oBPagned prtgémcﬂs 418 2]9 40Tabl e 485. The10 625

Si mul ated Distilllationldata-of the alkvlati

i s showhBPri@28pl ¢ 378K arf}?lgevéi A%I Lt 1109 of P 25
[

1- HexadeEpgYH T N [ S@5BUT ajyy 1{ Hexadecergpenas ageyl at adsg
with isobutane in the 1-butyl pyrj rh ni_um

chl orgmfal?i@ét)e i|ord88 I|i dgﬂ@s acdr d %némff% {hd136 | 1237
proce UFE—C@B regAnT e f n ‘

i sopar a |Pn oﬁefl n%rogltl Xﬁ?@ K 4'1’2% IQ\%?%U ngzgéoriur?tzm
has aI k)ﬂ'BPi@éOnunbeﬁ‘lZOf 2287(7a6ﬂ§84 1282 &i ﬁﬁf‘r%t @d 1285
D stil l-agie of - the—akkytrati T % h

i n Tabl Z‘Bg @'ngl e ?%hcw?ﬁg $ N/leggT bl?ggf or 1?2 1302
al kyl at/re® @B801- dctesze,| 1206nend231- |dd8ehe, 1301 1319
1- unde( 1 r~|n ecene -4 hr\vf _

ae 1 rew-th—
!SObUtcng-F 289 3 [T Wg’gSI I\/Iﬂl%? jgﬁého\/\ﬂ%?ﬁ 1883 1338
i ndi catigBFE gk t Ne oKyl afduon [of3aRefli ns504 h 1344 1352
TBP @99.5 784 1371 1346 1379 1374 1371

192}

The' SIMDIST data shown in Table 3 indicatés that the alkyl_ation of oleﬁnswith
is’obutane’leads to the formation of products with broad boiling ranges. . The
resulting products include cuts in the fuel bomng range and higher boiling cuts
that fall in the lubricant oils bomng range. From these alkylations, it is clear that
desired cuts can be obtained by the choice of olefin or olefin mix and by using
the appropriate isoparéﬁin/oleﬁn ratio. Higher isoparaffin/olefin ratios lead to

lower boiling products.

Table 4 shows the bromine numbers for some of the alkylation runs shown in
Table 3. Table 4 also compares the bromine numbers of the alkylation products
of isobutane with 1-octene, 1-decene, 1-dodecene and 1-hexadecene with the
bromine numbers of the puré starting olefins.
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These experiments clearly show that alkylation of Cs+ olefins to make higher
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alkylates can be done using a chloroalummate ionic liquid in the presence of a
Brénsted acid. Based on these results, one can tailor the reaction and tune the
conditions (such as the pressure, temperature, isoparaffi ns/olefln ratios, amount -
of catalyst etc.) to optimize the formation of the desired alkylation produ¢ts.
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conprising one or nore olefins feed conprises at | east
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5. The process of claim 1 wherein the alkylation conditions comprise a

temperature of from about 25 to about 100 degrees C.

6. The process of claim 1 wherein said effluent has a Bromine Number of
less than 4,
7. The process of claim 1 wherein the isoparaffin feed is selected from the

group consisting of isobutane, isopentane, and a mixture comprising

isobutane and isopentane.

8. The process of claim 1 wherein the effluent is subjected to
hydrogenétion to produce a low olefin lubricant base oil.

9, The process of claim 8 wherein said low olefin lubricant base oil has a
Bromine Number of less than 0.2 by ASTM D 1159.
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13.  The process of claim 10 wherein the effluent is subjected to
hydrogenation to form a low olefin content alkylate having a bromine
Number of less than 0.4 as measured by ASTM D 1159.

14.  The process of claim 1 wherein said effluent has a Bromine Number of
less than 3.

15.  The process of claim 1 wherein the acidic chloroaluminate ionic liquid
comprises a pyridinium.

16.  The process of claim 1 wherein the acidic chloroaluminate ionic liquid
comprises an imidazolium.

17.  The process of claim 15 wherein the acidic chloroaluminate ionic liquid
comprises an alkyl-pyridinium.

18.  The process of claim 17 wherein the acidic chloroaluminate ionic liquid
comprises 1-butyl pyridinium.

19.  The process of claim 1 wherein the Bronsted acid comprises HCI.
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