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 generally undesirable as it produces a lower molecular weight material where
the goal in ohgomenza‘uon is to produce a hlgher molecular weight material.
Directionally it would generally be preferred to increase, not decrease the
averége nﬁolecular weight of the material. Thus using the hydrogenation

25 method it is desired to hydrogenate the olefins as deeply as possible while
mihimiZing any hydrocracking or_hydrodealkylatioh. This is inherently difficult
and tends to be a compromise. ‘

Hydrocracking of a slightly branched hydrocarbon material can also lead

to less brénching; Cracking tend to be favored at the tertiary and secondary .

30 centers. For example a branched hydrocarbon can crack at a secondary
center forming two more linear molecules which is also directionally |
undesirable.
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component by the ohgomenza’uon of olefins to make olefin oligomers of desired

20  chain length range by alkylation of the olefin oligomer with an isoparaffin to
“cap” at least a-portion of the remaining double bonds of the olefin oligomers.
- A particular embodimen’t of the present invention provides a process for
making a distillate fuel cdmponent or lubricant component, comprising,
‘ contactihg a' stream Qomprisihg one or more olefins and a stream comprising
25  one or more isoparaffins with a catalyst comprising an acidic chloroaluminate
ionic liquid in the presence of a Brénsted acid to form an alkylated oligomeric
product having a Bromine Number of less than 4. '
In aﬁother embodiment of the pre:s:ent invention, a process is disclosed
for making a fuel or Iubricant, comprising, passing a mixture comprising olefins
30 and an isoparaffin to an oligomerization/alkylation zone comprising an acidic
chloroaluminate ionic liquid, at oligomerization/alkylation conditions to form a
alkylated oligomeric product having a TBP@50 of at least 1000 degrees by
Simulated Distillation (SIMDIST) and a Bromine Number of less than 4.
2.
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be limited by theory, it is believed that the presence of a Bronsted acid such as
HCI greatly enhances the aétivity and acidity of the ionic liquid catalyst system.
25 Among other factors, the present invention involves a surprising 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 olefin oligomers by
increasing the molecular weight of the oligomer and increasing the branching
30 by incorporation of isoparaffin groups into the oligomers skeletons. 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 invention (i.e. Fischer-Tropsch derived hydrocarbons). The present
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25
lonic Liquids
_ lonic liquids are a category of compounds which are made up entirely of ions
and are generally a liquid at or below process temperatures. Often salts which
are composed entirely of ions are solids with high melting points, for example,
30 above 450 degrees C. These solids are commonly known as “molten salts’
when heated to above their melting points. Sodium chloride, for 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
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%0  various Lewis acids or their conjugate bases to form ionic l»iquids. Examples of
suitable heteroaromatic ring.s include pyridine and its derivatives, imidazole and
its derivatives, and pyrrole and its derivatives. These rings can be alkylated
with varying alkylating agents to incorporate a broad range of alkyl grdups on
the nitrogen including straight, branched or cyclic Cq0 alkyl group, but

25  preferably Cy.q2 alkyl groups since alkyl groups larger than C4-C1, may produce
undesirable solid products rather than ionic liquids. Pyridinium and
imidazolium-based ionic quhids are perhaps the most commonly used ionic
liquids. Other amine-based ionic liquids 'including cyclic and non-cyclic
quaternary ammonium salts are frequently used. Phosphonium and

30  sulphonium-based ionic liquids have also been used.

Counter anions which have been used include chloroaluminate,
bromoaluminate, gallium chloride, tetrafluoroborate, tetrachloroborate,
-5-
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proven effective is 1-butyl-pyridinium chloroaluminate.

In a more preferred embodiment of the present invention 1-butyl-pyridnium

25  chloroaluminate is used in the presence of Bronsted acid. Not to be limited by
theory, the Bronsted acid acts as a promoter or co-catalyst. Examples of
Brénsted acids are Sulfuric, HCI, HBr, HF, Phosphoric, HI, etc. Other strong
acids that are proton donors ean also be suitable Bronsted acids.

30 The Feeds
In the process of the present invention one of the important feedstocks
comprises an olefinic hydrocarbon. The olefinic group provides the reactive site
for the oligomerization reaction as well as the alkylation reaction. The Qleﬁnic
-6-
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| i newoparaffin. The simplest isoparaffin is isobutane. ‘Isopentanes, isohexanes,

. isoheptanes, and other higher isoparaffins are also useable in the process of the
present invéntion. Economics and availability are the main drivers of the
isoparaffins selection. Lighter isoparaffins tend to be less expensive and more

25 available due to their low gasbline blend value (due to their relatively high vapor
pressure). Mixtures of light isoparaffins can also 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

30 by reducing the cost of separating isoparaffins from close boiling paraffins. '
Normal paraffins will tend to be unreactive diluents in the process of the present
mventlon
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;gaf he al é@oﬂqrgﬂt'@é@‘éﬁ?t@ﬂ‘.cm?%oﬁ ‘Jé?f ihRinceRpes sthemsesent
can beeatidréincilide Pieheeedtalel dTrom ybUOS & Hstut 200 d&re688,
be a m xture of h géocarbons havi ng _different chain
Bl &om 2ol

| engPFRLTE IA9UR 54 degsees ¢nmors Repferably from about 0 to

hydr abeutt100, &RAMER predérabR HonP2®ld 70 djfecd @ha .ol ef i n)
or can be internal olefin (internal double bond). The

ol efini ¢ hydrocarbon chain can be either straight

chain or |arsapemed e p&e:ﬁﬂaxbéﬂe%tsoéftr@&bﬂaceﬁkgéﬁeeﬁééérﬁ%%nﬁon

. useable in the present invention can inc
unr e€96e dil uents such as nornal paraffins. In one
enbodi nent of the present invention, the olefinic feed
conprises a mixture of nostly linear olefins fromC2
l® about C30. Reducasi eepitalosifer mysisotraatingfhydrofinishinig r el y

vont i on, 1§ nsobP R REleoE iR, RelleaBhua S P EL e

% of a si ngl e hudirpppenatibefequirementises. | n anot her

enbodi-ment of  fhe_present. inyention, the olefinic feed
can be. conpfi g(?ﬂ OBE‘ee?ﬁ“”ﬁA%"eﬁqu'é FRialvst systeR fonp!gopnerization and
Normal Al pha @lkglktion i SASstdp eesss nmade by et hyl ene

[ i zation.
% ' gorrer . ?mproVed branching characteristics of the product
¢ Increased overall molecular weight of the product ‘
 Incorporation of low cost feed (isoparaffins) to increase liquid yield

of high value distillate fuel or [ubricant components
25 , 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 chioride (a solid) with neat solid aluminum

30 trichloride in an inert Aatmospher‘e. The syntheses of 1-butyl-pyridini‘um chloride
and the corresponding 1-butyl-pyridinium chlbroaluminate 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
-8



In an enbodi nent of the present invention sone or al
of the olefinic feed to the process of the present

WO pwetsseh conprises thermally cracked hydr ocaP®@Dns2006/046908
preferably cracked wax, nore preferably cracked wax
froma Fischer-Tropsch (FT) process rocess fo

ki (56.55b BRORITAoed Fom Mglath. Thegerit rbie Wrseaisbend fetto
US Pgireni o8 cAthbeBddiodbhis Brés§uﬂertﬁléf ﬁ@hﬁtmbrféeblﬁigfbfbﬂ‘le

reference Inits entrrety. In the I‘OCGSSO

pr es@uipclays/aift Yasing Hnibereactipmpuk Wé’ﬁld"‘ﬁtéé @ad Eéﬁ?"ﬁvgd 4h

| Sopai&bdr and@nstemebies b thr@@ m{%rr Aridodt®n ﬁ‘é%humﬁ@entratlon of
I sopentanes, |sohexanes, isoheptanes, and other highe

i § opthededdtion mixtureatsadunsd AEIEUTHON AEOBRHREPEraR’ (trh% hot water
pr eSB%ﬂ] ’ﬂoméﬁ'l%‘% beﬁsg%ﬂﬁﬂaé ‘1?1 @Qgteégﬁhalﬁ@ bhé mé é#ﬂ&oi?d?ﬁ\

AL i'soparaffins selection. Lighter
i sopsoledritigave a éarusdlid piveduch sBuriicatiensphiibe prasiugbwes done by

22, A ARGHE defaih O ki Hh ARl ﬁgﬁp@hy%ém product

to th vapor pressure res of
I i ghthrousbpeoobifd andsadxhtmrmfshetb}d etheed Filteringiang eeéngrignder

t
BecVifiMal et B3 RiE s Ao o Ryl AR Geoh iefR) oPfre
slepademnedrprcdm:t as afl lo&-vwhteshinafy fsolids ’frbéld/l%am@éﬁrw were ideal
t I
o SOy Bl R e AT A B wos
sepabbddrigh lb)SNWaﬁa‘lysiE fromclose boiling paraffins.

Normal paraffins will tend to be unreactive diluents
in the process of the present invention.In an optional

QFE0ldLBWIIpylﬂﬁmﬁJhﬁcm(breal@ﬁﬁnat@\A@Blprémaréthby slewlyl rhiximg dried

a ol.i.gomner ent inventi .
B o AT e B S5 B PGk oraing
Of o k@i T8l s Erbﬁ@ddrb eThs amumpwukﬂtbnam chMﬁd‘er(prepared as

hydr ogenati on the | upri cant co e %d .
a Br GR$GIDCNFREE) WaS qrieddin ﬁra\‘?cﬁ %lbe(f?é‘?ra %'ip pogetndo

t han (&sifual Wate? ﬂb@t‘}?;faﬁf@ikm’um %ﬁﬁm&é‘ Whﬁlré’scoﬁ“blahh réadi I@ absorbs

preferably | ess t han 0. goneri zati on/
@@nduwatezm@m prPosHee 9 reeféeﬁlye SHRYTRE 9FATBS Ene'! moltYofthe Aed

1-butyl-pyridinium chloride were transferred to a 2-Liter beaker in a nitrogen
atmosphere in a glove box. Then, 7774 gm (5.83 mol.) of anhydrous
powdered AlCl; (99.99% from Aldrich) were added in small portions (while
stirring) to control the temperature of the highly exothermic reaction. Once all

25 the AICI; was added, the resulting amber-looking liquid was left to gently stir
overnight in the glove box. The liquid was then filtered to remove any
un-dissolved AlCls. The resulting acidic 1-butyi-pyridinium chloroaluminate was
used as the catalyst for the Examples in the Present Application.



invention include a tenperature of fromabout 0 to
about 200 degrees C, preferably fromabout O to about

was@desgpees C, nore preferably from about 0 tBCEHDS2D6/046908

100, and nost preferably from20 to 70 degrees C. In
summary, the potential benefits gfcuf he process of,the
present invention include: Reduged capital cosf for
hydr ot r eat i ng/ hydr of i ni shi ng wer operating st due
to reduced hy en aﬂd/&gensb\\%_ hg/d.rogfr_genatl LCl
requi rements || Us M@@M&ﬁ&myst
system for ol Ng6nErs ziled# @n kyl ation i step
process | nproved @ueRinrHgechar act eri stics of the
product Increased overall nol ecul ar weight of the

produyct I ncorporation of |ow cost feed (isoparaffins)
toiﬁ' liquid yield of "high value distillate fuel

or | mig'mzﬁﬁmﬂ%&n@ﬁ“@ﬁgiigﬁﬂm thelPresent of iso-Butane
Preparation o res -BUtyT-pyrrdrniu

CRl or oal unmi nate lonic Liquid 1-butyl-pyridinium

chl or PR b 12 res ani g diquid oo
ot epey SYHERRIGR, bf RASRAT R FaTd gt T eBidq Hbdy-puricinium
sol | @lqmqiwmhe@tingm Peesanearohi@nmalé% f dsdbuitanien Erre reaction was
i ner 3 ri . .
et o Tog Hifdenod BFLEY A0 FEnsmoll for Bstadié Hefth besBrbes, in
chl olgeaeiahithepeocasse Bed2 gnbeti1-betybpyridinium cldroaluminate in a 300

Tef | an-J i e . | ..), anhydr ou

IS | S8 AR, W A0 T8 41 SOUHLAA 40 am o

m X edsohutane 3&de gdde?amd)the)autec:theonamsﬁmte(%rﬁefmrglm ef HCI was

pur chase dri.ch)..The neat m xture was.s o

b TERRfold B e S SR sifleS, "5 oRelb e B LR 5 cc. The

ni ghtreactibn evasceathempicnd tHeetemperature quickly jumped to 88 °C. The
temperature in few minutes went back down to 44 °C and was brought up to 50

15  °C and the reaction was vigorously stirred at about 1200 rpm for an hour at the

autogenic pressure (~atmospheric-pressure in this case). Then, the stirring
was stopped and the reaction was cooled to room temperature. The contents
wsre allowed to settle and the organic layer (immiscible in the ionic liquid) was
decanted off and washed with 0.1N KOH aqueous solution. The colorless oil
20 was 'anélyzed with simulated distillation and bromine analysis. fhe Bromine
‘Number was 2.6. The Bromine Number is much less than‘ that usually
observed for the 1-decene oligomerization in the absence of isobutane. The
Bromine Number for 1-decene oligomerization in the absence of iC, is in the
range of 7.5-7.9 based on thé cafalyst, contact time and catalyst amounts used
25 in the oligomerization reaction. )

Table 1 compares the Bromine Numbers of the starting 1-decene, 1-decene

oligomerization products in the presence of iCs, 1-decene oligomerization
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aut ocl ave and venting it,

the reaction m x was dil uted

and dissolved in chloroformand transferred to a three
wo pdgoe78seind bottom fl ask. Concentrati on of theCT/US2006/046908

reacti on m xture at

Mg iEee
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r

e aEsh

educed pressure on a rotary

OStERY -c?%&%ﬁé Sbligomers with

e chl oroform

sol vertesgde a tan solid product. Purification of the

product was done by dissol vi
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the obtained solids in
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et her.
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Filtering and

dryi ng
gave 7
of f-wh
for tr
presen
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rndaoayry vy
sVl
te shin
e desir
ce of in
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8% Vi el
NYeDki
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T (&Y - V

nad hnnt
O
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d. aliyadibivet ‘and  F3@IUReRONler ¢

U \BecBhd with 8 UmpeBbivglgs,and no
S was 0observed by NMR anallysi. s.
| or &2GHrnat ¢ was prepared by

sl oWy
anhydr
fol | owm

Brerhing
bus al un

dried 1
i num ch

C

eddie.

-pbutyT-pyri dijni um chl ori de¢ and
loride (AICI3) according to the
The 12kﬁ1tyl -pyri di Ai%um chilori de?-8

(gr epa

at 80Q0C for 48 hours to get

ed as

escripe

d above) was dried under vacuum
rid of residual water

(1-butyl -pyridiniumchloride is hydroscopic and

r eadi
hundr

1o

8418 Ay

grans (

SV‘%&;%E%HQ @E{O?%%?ﬁz lég?l cg@oﬂ'je‘?i}atidﬁi/éf Kylation (where

1- butsgparafiinsdanei intiedusedrinoehemiigomedzative rreactor) deads to oils with

2- Li
box. tl

RSk (900R RIS eR bWy o e

ANCI Pr¢dietsobemf inosituAbligoimehizatiosvalkdatidedpriodustaadith pure oligomers
por t I anS, Wl |

of the highly"exo

fodt

theb

e i BRI el Sigh FRRFL A figane i o

was addat] steheactarul ting anber-1ooking liquid was left

to gently stir overnight

in the glove box. The liquid

was then filtered to renove any un-dissolved Al Cl 3.
The Ezuigle g aci di ¢ 1-butyl --pyridi nium

cllg.l or_dﬁql
Butane

um na
omeriz

aiignmo’afsa Mixture Qf Albha‘OIefins in the Presence of iso-

A 151‘:1 mixture of 1-hexene:1-octene:1-decene was oligomerised in the

presence of isobutane at the reaction conditions described earlier for

20

oligomerization of 1-decene in the presence of isobutane (100 gm olefins, 20

gm IL catalyst, 0.25 gm HCI as co-catalyst, 50°C, autogenic pressure, 1hr).

The products were separated from the IL catalyst, and the IL layer was rinsed

with hexane, which was decanted off and added to the products. The products

and the hexane wash were treated with 0.1N NaOH to remove any residual

25

AlCl;. The organic layers were collected and dried over anhydrous MgSO0,.

Concentration (on a rotary evaporator at reduced pressure, in a water bath at

~70 degrees C) gave the oligomeric product as viscous yellow oils. Table 2

below shows the Simulated Distillation, viscosity, and pour point and cloud

-11-




used as the catalyst for the Exanples in the Present

Application.neat m xture, 1250C, (c)autogenic pressure
wax@mplss92 A i qoneri zati on of 1-Decene in | oni BC/USM066846908

in the Present of iso-Butane A igonerization of

1-decene was carried o

di c, 1- but
ohi oPRI EAEral: e aoraed BSBALE PETOUES HolesfIEgS Mt in the

| sobptaBgee dibugmel i on was done in the presence of
HCI as a pronoter. The procedure bel ow describes; in

general, the process. To 42 éarﬁ'-’&zl-butyl -pyridinium
chloroalum nate in a 300 cc autoclave fitted to an
overhead stirrer, 101 gmof 1-decene and 4.6 gm of

i sobut ane wer e| added and t hd Qigaseersaf was seal ed.
Then 0.4 gm of I ntraqeeeds andwhe,stirring
started. The ragﬁl?rgﬂsv\as hecty[i %qt 0%50 0C The

reacti on was eKKSBRdV\ﬂi%),and t he temferature qui ckly
junped to 88 0€ enperature i EW T Ut es. went
back down to 4VTB%@O was br ought %&% to 50{0C and the
reacti on was v @BPC@§Iy stirjred at 4500ut 1200 rpm for

an hour at the f-e—presstte atospheric
pressure in th @E@g Then, the ??grri ng yas stopped
and the reacti DIITBWE@1500| ed to roormstenperature. The
contents were allowed to setitle and-the ""”AniC |ayer

(imm scible in fRE @89I c liquid) W§§1dec;nt ed of f and

washed with 0. INgRGEagqueous| sol utigg. The ¢ol orl ess
oi | was anal yzeﬂ_mtgh_y_m.d_arpd distillation and
br oni ne anal ysi $BPT@40Br oni ne Numb&933nas 2. 6. The

Brom ne Nunmber P& €SS fhanm thgde usually observed
for the 1-deceme olTgonerization in the absence of
i sobut ane. The | BBEn@®AO Nunber for 1t&fecene

ol i goneri zat i orﬁ@?ﬁ absence—of i1"‘ rs—Tit he range
of 7.5-7.9 basg¢ n e catal yst, contact tine and
cat al yst anmounty IB@s@@0i n t he| ol i gon®84 zati on reaction.

TBP @90 - 1332
TBP @% 1357
TBP @99.5 1384
Physical

Properties:

i 140
VIS@100 7.34 CST
VIS@40 : 42 CST
Pour Point - -54°C
Cloud Point <52 °C
Bromine # 3.1

- -12-



Table 1 conpares the Brom ne Nunbers of the starting
1-decene, 1-decene oligonerization products in the
w@e@sersses of i C4, 1-decene ol i gomeri zati onpr odRCT/BES2006/046908
wi thout iC4, and the al kylation products of 1-decene
oliganers with excess i C4. Table 1 The data above
sugg%@-&'—ﬁé—t the in situ oligonerization/alkylation
( wherglidomgridatibhi ofs1-Beeend inf fshi€ 2Gquidé an tthe Presence of Varying
ollgomaE| l%_atl(?n reactor) leads to oils wth Tow olefin
conc L Sin Tablei comapres the
ofefinicity of the products fromin situ
ol i goneri zation/al kyl ati on products with

pur
ol5i gétHePerzRtion oh FARCEPPoUEEL SATHBE af el ﬁckﬂ‘ﬁ 1-butyl-pyridinium

al kylcﬁbréwummgteoihltgewsén& bhvar§ielHhaes d)ﬂséblﬁzﬂféomﬂhe reactlon
step reaction. Exanp A igonerization of a M.Xx

of Avfssedanednithe preﬁeﬂ%ofpi'-l@é ah @gPremotes dco-palalysl- AF( he procedure
1: 10 helfuldeb&ibes, ih BSPfé‘ere the QFO&NRS: oderepe o‘f"alsbutyl -pyridinium

oligonmerised in the preséence of |sobutane at

r eactchiproalgnimats ip @&Q@é@@tﬁmeééﬁemt@ gnfoyerhead stlrrer 101 gm of 1-
|
f’lsdogaqég%%é ?%Qﬁs ﬁfn %F gl nsé‘n‘?ezgféré Q?i&f ERE M ta%glave V\éas sealed.

catalys
HCl  dhend).2atagpaf HB S, mﬁgdtmgénhf@ tbe eeaniivre and Kign, started the

The produUCt §L 06L& BRAGTAL rf'\coé'ﬂo”ﬂ% Ledley aﬁlck@njgmped to
5 PR et

the | er was rinse
decari8da. d1hfe temnperatide drapped mwprctmkbatg therh*ed ﬁﬂ@audw@s brought

and t e, h%%%ngﬂ% t%%ﬁgﬁﬁ%ﬁ&%”ﬁe re%a]mdgr'\gf% tré*’actlon time.

rempove any resi ani ¢ layers
cdl | eitegdactiod velrsi vigbrowsty stardu/fdr abszt HgS@ﬂat the autogenlc pressure.

Concot b 0 sk A Y 3L §ha 2ok Bl oo

ol i gorer cantgnte tvete alowed S settie arld| ther avgarsic léS@bI(lmrﬂlsmble in the

bel ow shaws. the Sjnul.ated D stil

pour o Roigh e dstepat At ai wopeSy WA g 1) M gieodd otuton.
ol i gormer recopereducitss wete tdheraptetizedi wittmsichulatedi distillegion, bromine
20 analysis, viscosity, viscosity indices, and pour and cloud points.

Table 3 below show. the properties of the resulting oils of different 1-
decenefisobutane ratios. Al the reactions were run for approximately 1 hr at 50
degrees Cin the presence of 20 gm of ionic liquid catalyst:
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presence of isobutane. Table 2Exanple 4:

A igonerization of 1-Decene in lonic Liquids in the
w@e@sersses of Varyi ng i so-Butane Concentr ati onsSPCT/US2006/046908

A igonerization of 1-decene was carried out in acidic

1- butyl - pyri di ni um chl or oal u%at in the presence of

varyi ng nol e% of - i sobut ane. action was done-in

t he | pieBsNCe| @i hdko.ay & PraaPtierc(hO~4al abysick=55The cig7ics=9
proceﬁpg\mge ow descrijbes, in general, the process.| To

42 gaof 1-bytyl-pyridini um chiloroal uninate in a 30

cc autoclavelfitted tq an overhead stirrer, 101 gm of

1- déeR@dSangd 4. ®1gm qf i Sdbut a]ne Vi@ee agded ®Ad the 331

rannt cfl ar

I r]‘tr’-\’.‘lllf".".‘I i |LG +he T acvT F AT LIB\GB, 4 AT %6 I 775

aut oGRS Was seafoed. |Themsd. z;‘z 5 &WWS 611
stinrin The reaction is éxotherm ¢ and|the

t enpéPR@%Pe fui ckRy j Unpeddd o 880C.79%he { enpei®at ure 896

dr oppeel@lown| qui vdel y tlo tTegz m d 40soand \Was peeught| up 986

to Er@g@@@uu Kepgzat—atrotye S f%yhc .erragggder f 1054
thelreactionltine The reaction was vigotously stirfed

for |AB0@Can| houP3ht tlhe ¥4 ogehi c MFessire. 1859 1105

stinmBm@onas| st opged, |andidohe reactwmn was caad7ed tlo 1148

r oor r]—'Blﬁ,@:ml arur q.155T'ne L,uuqﬂ.;hrl Svet ‘7126' Hoywed tﬁrjpctt 1187

D (1
N

and niclayer (immscible in thelionic |iquj

was |dee @i ed| of 12%hd ash&85wi th 0Y6N kOH adt®us 1228

D

sol uffBd@e0The reedt/er ad offd68 were diracieri 2282 wth 1278

Si m‘lﬁﬁi @@5(“ ST 1'1’|2gui OT, —DyZagT e[ armgbgfST S| VI §6g3ST Y] 1308

Vi s¢asi ndi-ces powr—and-cloud points.Table 3

bel oJr/B,% %\SI’VB 1e D?’&)ertl g; 3? t hie r&ﬁfl ting 0i't¥ of 1335

di fflerent 1-|decene/i qobutane rjati os. Al the

reactions Were run for approximatety I hrat 50
degrees Cin the presence of 20 gmof ionic liquid

cat aily8 detmzhayar in Tehiswh clearyrimgicetesthet digranjount @f isabetane added
that ¢4 fPr% r@é‘&foﬂtdo% i ﬂ%@ e ﬁ@%oﬁrﬂg‘? ?éeo%ftthg p o%%%éi 8]”3 | As shown

does 1 nfluence Ing ran ced
AS skoWhable 3, there are more hydrocarbons in the Iower boiling cuts at higher

concentration of isobutane in the reaction. This indicates that more alkylationis
taking part in the reaction when more isobutane is present. When more
isobutane is present, 1-decene alkylation with iC4 to make Cq4 and decene
dimer alkylaﬁon to make Cos will be more prevalent than at lower
10 concentrations of isobutane. Therefore, the degree of branching and
oligomerization can be tailored by the choice of olefins, isoparaffins,
oleﬁn/rsoparaffin ratios, contact time and the reaction conditions.
The alkylated oligomers will no longer take part in further oligomerizations due
to “capping” off their olefinic sites, and the final oligomeric chain will be shorter
15 perhaps than the normal oligomeric products but with more branching.
While the oligomerization pathway is the dominant mechanism, it is very clear
that the alkylation of 1-decene and its oligomers with isobutane does take part
in the chemistry.
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repeated samples ranged from 6.9-11.2. The VI ranged from 156-172. All the

10 repeated samples contained low boiling cuts (below 775 degrees F) ranging

15

20

from 10%-15%. The low boiling cut appears to influence the VI.

The Bromine Numbers shown in Table 4 are much less than usually observed

for the 1-decene oligomerization in the absence of isobutane. The Bromine

Number for 1-decene oligomerization in the absence of iC4 is in the range of

7.5-7.9 based on the catalyst, contact time and catalyst amounts used in the

oligomerization reaction.

As shown above, concurrent alkylation and oligomerization leads to oligomeric

products with desirable ‘Bromine Number, VI, viscosities, and pour and cloud

points.
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7.5-7.9 based on the catal yst, contact tine and

catal yst anobunts used in the oligonerization reaction.
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ol i gonerization leads to oligomeric products with

desir Nurmber, VI, viscosities, and pour

and c\iﬁg%}gs alm;%OQEV%at is claimed is: 1. A process for

maki ng a d| stillate fuel conponent or | ubricant

one”of ol SEpiteding 8 Afse ity B0 S BifBcest cBfhponent,

nore i sopaompriisims with a catal yst conprising an acidic
oroal um nate io in the presence of a
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havi ng a Bompfishey Mwmﬁor@flsémﬁflﬁéwzﬂh 4 catalyst E&prising an acidic

process of cl agﬂal wher eIL fal d al kyl ated ol igoneric

product hSYCRAIMIRAR IOTYg, indhe peasenes gfip Brongtedggeid to form
process obnalkgladloligb@est prodiatithaingya BidAsing NugHDER 61 less than 4.
product is used as a fuel or a fuel blendstock. 4.

process of claim1 wherein said al kyl ated oligoneri c

proodut | $hélgﬁfée§§oﬁzlén%bf WH&etn wglkgb!edczﬂng&nbf‘i@bﬂoeaeﬁ has a
bl endst ock rocess of claim1 wheréin

olefin to f%B%NHf"’fbiehoﬂﬁ?Sethﬁaﬁro is at |east 0.5. 6.

The process of claim 1 wherein said al kyl ated

ol i gameri c product has a Brom ne Nunmber of |ess than

2.7. 37. ATpe Bosass oilaimelwvhereln aibalkyated aigpmarie product is used

conpri si ngsa%%f@%é‘b‘@héét%l@ conprising ol efins and
an isoparaffin to an I goneri zation/al kyl ati on zone

clénpri si ng an aci di c chl oroal uni nate .
4. The process of claim 1 wherein said alkylated oligomeric product is used
as a lubricant base oil or a lubricant blendstock.

5. The process of claim 1 wherein the olefin to isoparaffin mole ratio is at
20 least 0.5.
- 6. The process of claim 1 wherein said alkylated oligomeric product hasé

Bromine Number of less than 2.7. -

25 7. A process for making a fuel or lubricant, comprisihg:
passing a mixture comprising olefins and an isoparaffin to an
oligomerization/alkylation zone comprising an acidic chloroaluminate
ionic liquid, at oligomerization/alkylation conditions, to form an alkyiated
oligomeric product having a TBP@50 of at least 1000 degrees F by

30 SIMDIST and a Bromine Number of less than 4. |

8. The process of claim 7 wherein the ollgomenzatlon/alkylatlon zone
further compnses a Bronsted acid.
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ionic liquid, at oligonerization/alkylation

conditions, to forman al kyl ated ol i goneri c product
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group consisting of isobutane, isopentane, and

m xture céﬁﬂmispg‘?’ﬁ@n? sobut ane and i sopent ane. 10. The

process of claim 1 wherein the alkylated oligoneric

product is subjected to hydrogenation to produce a |ow
ol%fin 1QBhe pmseshHaldain 1 whsrfm thR&lkylairadgligogteris PEdHCL i

wherein s
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The process of claim1 wherein the stream conpri si ng

one or Wg'ﬁe d?: Q&ﬁﬁﬁp’fdﬁﬁ oftfs éc?%%olé’ﬂ?luﬁtlupih?base oil has a

ol efin. rocess o alm 8 wherein m xt ure
conpri si n§rashiee |l\ﬁlmtxeonf)he5$ﬁ@na&2 by ASTMED 116Pe % of a
ingl e al pha ol efin species. 14. The process of claim
8 wherein the m xture conprising olefins consists of a
m xt ur e1Thappitasebidlainst whereirthe qﬁeemmnmﬁlwlcmemrsnore

wherei n t il ko ahed AIPORI SGrpERANCE 1S subj ect ed

to hydr ogena rma ow 0 I'n content al kyl ated
ol i-gonmer.- 16. The process of claim 15 wherein the | ow
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15 at least 50 mole % of a single alpha olefin species.

14.The process of claim 8 wherein the mixture comprising olefins consists

of a mixture of alpha olefins.

20 15. The process of claim 8 wherein the alkylated oligomeric product is
subjected to hydrogenation to form a low olefin content alkylated
oligomer.

16. The process of claim 15 wherein the low olefin content alkylated

25 oligomer has a Bromine Number of less than 0.2 as measured by ASTM
D 1159. |
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