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al kyl ation of light isoparaffins with olefins using a catalyst conprising
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to the refining industriR§Nujhhguﬁ§§mp§@pygggggpk&ipgqogy al kyl ati on of
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paraffins 10 with ol efins, and pol ymeri zati on of olefins. One of the
nost widely used processes in this field is the al kylation of isobutane
wth C3to C5 olefins to make gﬁiiﬁkﬁfgﬁéiggﬁhﬁggﬁLgh oct ane nunber usi ng
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gasol i ne pool. Al kylate ga%)A&ﬁ RI ¥ .ﬁ%HEyI r Jflf(iq by al kyl ati ng

i sobutane with | owend oIefrns—E%éigﬁyﬂ%urenegﬁgggurrentIy, al kylate is
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the need fusratiysftehedpianiagindusigent ais hys g?ﬁ“é‘ﬁ%ﬂm@FSh%P&P%%aéw%?gP@ in§as 20
beco an,j 0, ' Jles | e native
cat al 1 ¢ e 1 B o Db e o A R R o1

cat al yst sthiaficldeethetatkylaiohjof cdobofany aithiGrgo Ke s&dins o grbeigssoline buas Withdaghem c
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The so-called "low tenperature” ionic |liquidS are generally organic salts
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Ti C14, SnCl4, FeCl3. ..etc). Chloroal um nate ionjic 10liquids ar rhaps the
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di scud®ed i Ondchss Phibaittlighids i4 fuk2® sdd&empfdshdns, pealiient® nidltonlat thve cugerdtine use
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al kyl al um nu I hal 1 de ang’at Ieagt one quat ernary ammoni u al i de and/ or
at | east oomepapgatser nary anmoni um phosphoni um hal i de; and their uses as
solvents in catalytic reactions. U.S. Patent No. 6,096,680 describes
liquid clathrate conmpositions useful as reusable alum num catal ysts in
Friedel -Crafts reactions. In one embodinkent, the liquid clathrate
conposition is fornmed fromconstituents conprising (i) at |east one

alum numtrihalide, (ii)




25at | east one salt selected fromalkali netal halide, alkaline earth netal
hal i de, al kali netal pseudohalide, quaternary ammoni um salt, quaternary
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| east a portion of the olefin feedstock, which contains 1- butene and

1- 3-butadiene, is contacted with a catalyst in the presence of hydrogen to
i sonerize 1- butene to 2-butene and to hydrogenate butadi ene. Hydrogenation
of 1 3 butadlene to butenes and |soner|zat|on of 1-butene to 2-butene can
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15enbodi ment, by passing the refinery olefin feed stock containing 1-butene
and 1, 3- butadi ene over alum na supported Pd catal yst. As noted above,
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better feed stock for an ionic liquid catalyzed al kylation with isobutane
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premature aging of the catal yst. The pressure depends on the conposition of
refinery olefin. Its range is 50 psi (5.5 bar) to 1000 psi (68.0 bar), or
90 psi (MOA0baY80s0 800 psi (55.2 bar). The react i omCiraise@oszsdl out at
varying space velocity. The LHSVis 0.1 to 30 If', in particular 0.5to 20

If', or 1.to 10 cataly is re enera in-situ dro en at a
t enper at uPBCRS &tﬂz@gd é@ feﬁrlé 60 trgarg. 5539 1gSry Sts?ar%esgx EORINGINAP 1 o
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bar), or 90 psi (12.4 bar) to 800 psi (55.2 bar) for 0.5 to 48 hours, or 2
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catalystsp ? 'such description is not intended to limt 15 the scope of
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i onic Irqurd catal ysts by those_ persons having ordinary skill based on the
t eachi ngs [CCHYRESS] aﬁfilarﬁw&enawéiyaeawb&w|ﬂr&frllaﬂétrorh@@<ér frs 15?%3§Héﬁ1?h e-exanpl es
used {igr e}, ﬁh?ﬁ%ﬁuﬁ@s@ﬁ%¥hﬁ&h? ggr £8. using ionic liquid systems, which
are am ne- ase catronic species mxed wth alumnumchloride. In such
20syst ens, tTwomhimbaimbuet, aripersoppmatoe odithedhlefyn foailttadl, evhiicdr contensal-lbpteati on

chem stry, nj.c li |d C st i.s generall r red to. full acidity
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al kyl ati on process is a Kyl pyrrdrnrunrchloroalunlnate such

but yl - yr hetl Do trsion af Hu’rtmr@alt@r Atbuédne carl be achlwed.srmulmnzmlﬂy in eneNa

251- y drn m_hept ner a str ly acidic
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al kyl ati oButatiidné badr aGiasiBa s@peficd RICE@lyr | AenotedhisdVe] BoReSidtion @f Lebitcheasi d
in a conbination with a small concentration of a Broensted acid, is a

pr ef er r ed2catarysd lasaisentnt-prrctd@akas kette frad stoelafariapdenis brHeidecataBoad
not ed ab O%{I‘Ey PQE v&ﬁﬁ' decfnafng gh& hegﬁgg I‘QR%}S ?(ﬁ‘l Iﬁﬂé{n?ﬁfﬁlﬂ g taht?z”&l%ad l!)lﬁHfalglagh h one

enbodi men e acidic ronic Figu or oa ionic
prepar ed highrickinaglky\4 2G3blind 4980 bREhA LSt Ai §labQidsalcustivation bf ihelibde | de

(ALC ocar byl substituted pyridiniumhalide, a hydrocarbyl
substéa Qﬂmﬁﬁ?égﬁbllunrhallde tri al kyl ammoni um hydr ohal i de or

tetraal kyI afpRiy H?Ianﬁ)ln' o @so@fltah@ @11‘[9%@1{6 efn(arlmﬂu%ﬁeﬁ% in i&hic Qqﬁﬁg b cxamp V\% or

respectively, - Rb
R=H, net hif, prexldwdi alkpkaamyiave bnubtythne m&mbey thad s Usexljy ngho hrgha%)d Homva, the

hal oal um and f er abl hIoroaI m nat e nd d. R2=H, t hyl
oenor o BB RSRar BhSiGiaRuY 1 Ftits o) s Bun e e el R oY 1
not be thﬁmﬁgagof@@qmﬁag R4, and R5 and R6=nethyl, ethyl, propyl, butyl,

pentyl or hexyl group and where R3, R4, R5 and R6 may or may not be
25 Processes and catalysts for the hydrmsornerlzatlon of olefinic hydrocarbons and the

selective hydrogenation of dienes are well known in the art.

U.S. Patent No. 4,132,745 discloses a process for isomerization of 1-butene to give 2-
butenes with simultancous hydrogenation of small butadiene quantities present in the
reactant. A sulfurized palladium catalyst is used.

30 Catalysts containing Pd highly dispersed on alumina may be used for hydroisomerization.
In one embodiment, 0.5 wt% Pd dispersed on alumina is used as a hydroisomerization
catalyst. Supported catalysts which may be used comprise at least one metal of the eighth
transition group of the Periodic Table. A preferred metal is palladium. The metal

concentrations are in the range from 0.05 to 2.0 wt% (based on the complete catalyst),
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the sane. 10The acidic ionic liquid is preferably selected fromthe group
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Hydr oi soneri zation of C4 Aefin Feed Table 1 shows the conposition of
refinery C4 olefin feeds before and after hydroi sonmerization with a 0.5 w %
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process. The 1-butene concentration in the hydroisonerized product is |ess
than 5% in C4 olefin with mnor or no olefin |loss Table 1. Conposition of
C4 ol ef i wonosanvdsf ore and after hydroi sonerizati on Hy@Coitseno0s2zat i on
conditions Catal yst Tenperature, F Pressure, psig WHSV, h-1 H2/di ene nol ar

W56 Peed PIRGIHILE SEBBAT BiCGAULr A iRsuS §r9rg o3 the SrmpprbBaHacics glefng, 7
0.3 1-But geinbeis350ps (3.9 bér)te 1000 fIS6L20 Bt €011 8223paf) to 800 psi (55.2 bar).
The reaction is carried out at varying space velocity. The LHSV is 0.1 to 30 h™', in
particular, 0.5t0 20 h™, or 1 to 10 h™".
5 The catalyst is regenerated in-situ by hydrogen at a temperature range of 200 °F (93 °C)
to 1000 °F (538 °C), or 300 °F (149 °C) to 800 °F(427 °C), and at a pressure range of 50 psi
(5.5 bar) to 1000 psi (68.0 bar), or 90 psi (12.4 bar) to 800 psi (55.2 bar) for 0.5 to 48 hours,
or 2 to 24 hours.
After simultaneous hydroisomerization and selective hydrogenation of the olefin-

10  containing stream, a mixture of hydrocarbons as described above is contacted with a catalyst
under alkylation conditions. A catalyst in accordance with the present invention comprises at
least one acidic halide-based ionic liquid and may optionally include an alkyl halide or
hydrogen chloride promoter. The present process is being described and exemplified with
reference certain specific ionic liquid catalysts, but such description is not intended to limit

15  the scope of the invention. The processes described may be conducted using any acidic ionic
liquid catalysts by those persons having ordinary skill based on the teachings, descriptions
and examples included herein.

The specific examples used herein refer to alkylation processes using ionic liquid
systems, which are amine-based cationic species mixed with aluminum chloride. In such

20  systems, to obtain the appropriate acidity suitable for the alkylation chemistry, the ionic
liquid catalyst is generally prepared to full acidity strength by mixing one molar part of the
appropriate ammonium chloride with two molar parts of aluminum chloride. The catalyst
exemplified for the alkylation process is a 1-alkyl-pyridinium chloroaluminate, such as 1-

butyl-pyridinium heptachloroaluminate.

| ®
S Aucr
25 1-Butyl-pyridinium heptachloroaluminate

In general, a strongly acidic ionic liquid is necessary for paraffin alkylation, e.g.
isoparaffin alkylation. In that case, aluminum chloride, which is a strong Lewis acid in a
combination with a small concentration of a Broensted acid, is a preferred catalyst
component in the ionic liquid catalyst scheme.

30 As noted above, the acidic ionic liquid may be any acidic ionic liquid. In one

embodiment, the acidic ionic liquid is a chloroaluminate ionic liquid prepared by mixing

-6 -



18.1 25.3 cis-2-Butene 9.6 10.8 11.1 10.3 iso-Butene 13.4 13.3 20.5 19.0
1, 3-Butadiene 0.2 0 0.2 0 n-Butane 11.7 12.0 12.9 17.1 iso-Butane 31.7 31.6
22.0 21. oW@-2butdsed®sin C4 olefin, %24.5 3.8 17.7 3.0 PCT/US2010/052591

aluminum trichloride (AlCl3) and a hydrocarbyl substituted pyridinium halide, a hydrocarbyl
substituted imidazolium halide, trialkylammonium hydrohalide or tetraalkylammonium

halide of the general formulas A , B, C and D, respectively,

R4 R
N Ro~ /\ —R4 | X |4 X
® N7g N @ N ) N

~

N \—/ R \"Rs Rs™ \ Rs
| X_ H R6
R
A B C D

5  where R=H, methyl, ethyl, propyl, butyl, pentyl or hexyl group and X is a haloaluminate and
preferably a chloroaluminate, and R; and R,=H, methyl, ethyl, propyl, butyl, pentyl or hexyl
group and where R; and R, may or may not be the same, and R3, R4, and Rs and Rg=methyl,
ethyl, propyl, butyl, pentyl or hexyl group and where Rz, R4, Rs and Rg may or may not be
the same.

10 The acidic ionic liquid is preferably selected from the group consisting of 1-butyl-4-
methyl-pyridinium chloroaluminate, 1-butyl-pyridinium chloroaluminate, 1-butyl-3-methyl-
imidazolium chloroaluminate and 1-H-pyridinium chloroaluminate.

In a process according to the invention an alkyl halide may optionally be used as a promoter.

The alkyl halide acts to promote the alkylation by reacting with aluminum chloride to

15  form the prerequisite cation ions in similar fashion to the Friedel-Crafts reactions. The alkyl
halides that may be used include alkyl bromides, alkyl chlorides and alkyl iodides. Preferred
are isopentyl halides, isobutyl halides, butyl halides, propyl halides and ethyl halides. Alkyl
chloride versions of these alkyl halides are preferable when chloroaluminate ionic liquids are
used as the catalyst systems. Other alkyl chlorides or halides having from 1 to 8 carbon

20 atoms may be also used. The alkyl halides may be used alone or in combination.

A metal halide may be employed to modify the catalyst activity and selectivity. The metal
halides most commonly used as inhibitors/modifiers in aluminum chloride-catalyzed olefin-
isoparaffin alkylations include NaCl, LiCl, KCI, BeCl,, CaCl,, BaCl,, SrCl,, MgCl,, PbCl,,
CuCl, ZrCly and AgCl, as described by Roebuck and Evering (Ind. Eng. Chem. Prod. Res.

25 Develop., Vol. 9, 77, 1970). Preferred metal halides are CuCl, AgCl, PbCl,, LiCl, and ZrCl,.

HCl or any Broensted acid may be employed as co-catalyst to enhance the activity of the
catalyst by boasting the overall acidity of the ionic liquid-based catalyst. The use of such co-
catalysts and ionic liquid catalysts that are useful in practicing the present invention is
disclosed in U.S. Published Patent Application Nos. 2003/0060359 and 2004/0077914.

30  Other co-catalysts that may be used to enhance the activity include IVB metal compounds

-7 -



9 - WO 2011/ 049805PCT/ US2010/ 052591 EXAMPLE 2 Hydroi soneri zation of C3
and ¢4 olefin feed Tabl e 2 shows the conposition of a refinery C4 olefin
feed stresmoomososi ng rich propene before and after hy@#coitseomens2zsat i on
with a 0.5wm % Pd/ Al 203 catalyst. It 5 denonstrates the conversion of

o of SonBrergath o5 B mial TSR Bied o Al st THC ReLTS S8 DBa 1 183500 i n
the feed Eér)d@@ﬁb%dt@zfﬁlirébhfaﬂ@r Prosicts. pTall Ro2,0800mesi tion of C4 ol efin

stream before and after hydroi sonerization Hydroi sonerization conditions
Cat al yst Tempertatherlew spluprligg Qﬁhﬁdrombtglsvw@mc hquids-R]adiinensopenaffans allgtlateon, - -

o 40 3502 el Lot ot e IR b e Bl
2.8 2.% tRNEuat Bitk €MBe catalytic alkylation reaction is generally carried out in a liquid
hydrocarbon phase, in a batch system, a semi-batch system or a continuous system using one
reaction stage as is usual for aliphatic alkylation. The isoparaffin and olefin can be
introduced separately or as a mixture. The molar ratio between the isoparaffin and the olefin
is in the range 1 to 100, for example, advantageously in the range 2 to 50, preferably in the
10  range 2 to 20. In a semi-batch system the isoparaffin is introduced first then the olefin, or a
mixture of isoparaffin and olefin. Catalyst volume in the reactor is in the range of 1 vol% to
70 vol%, or 4 vol% to 50 vol%. Vigorous stirring is desirable to ensure good contact
between the reactants and the catalyst. The reaction temperature can be in the range -40°C
to +150°C, preferably in the range -20°C to +100°C. The pressure can be in the range from
15  atmospheric pressure to 8000 kPa, preferably sufficient to keep the reactants in the liquid
phase. Residence time of reactants in the vessel is in the range a few seconds to hours,
preferably 0.5 min to 60 min. The heat generated by the reaction can be eliminated using
any of the means known to the skilled person. At the reactor outlet, the hydrocarbon phase
is separated from the ionic phase by decanting, then the hydrocarbons are separated by
20  distillation and the starting isoparaffin which has not been converted is recycled to the
reactor.

Typical alkylation conditions may include a catalyst volume in the reactor of from 2 vol%
to 50 vol%, a temperature of from -10°C to +100°C, a pressure of from 300 kPa to 2500 kPa,
an isopentane to olefin molar ratio of from 2 to 16 and a residence time of 1 min to 1 hour.

25 In one embodiment of a process according to the present invention, high quality gasoline
blending components of low volatility are recovered from the alkylation zone. Those
blending components are then preferably blended into gasoline.

The following Examples are illustrative of the present invention, but are not intended to
limit the invention in any way beyond what is contained in the claims which follow.

30 EXAMPLE 1
Hydroisomerization of C4 Olefin Feed

Table 1 shows the composition of refinery C, olefin feeds before and after

hydroisomerization with a 0.5 wt% Pd/Al,O; catalyst. It demonstrates the conversion of 1-

butene to 2-butene with complete saturation of 1,3-butene by the hydroisomerization
-8 -



12.3 18.3 19.5 cis-2-Butene 7.8 10.1 10.3 iso-Butene 11.3 11.0 11.3
1,3-Butadiene 0.2 0 O n-Butane 10.8 11.0 11.6 iso-Butane 26.9 25.7 26.5
1- but ene WO 2€/@b8ebi n, % 19.9 6.6 5.7 10EXAVPLE 3 HydPOTrasaeiozzpi on of
refinery C5 olefin feed Table 3 shows the C5 olefin conposition before

and after hydroisoperization over a 0.5 wt% Pd/ Al 203, catalyst. 1-Pentene is
N omar | 3o BbEr o RO DulrEe ST Gy 18005 Blois B SHOd IS et BT 1 Lo
3- Met hyl - drBHtERAEMMOH o2nd'Blchi llosk- but ene are converted to 2-nethyl - 2-but ene

15 wi th about 50% conver si on.
Table 1. Composition of C, olefin stream before and after hydroisomerization

Hydroisomerization conditions
Catalyst Temperature, °F - 150 - 140
Pressure, psig - 300 - 350
WHSV, h'! - 3.2 - 0.9
H,/diene molar ratio - 39 - 24

Composition of olefin, wt% Feed Product Feed Product
Propane 2.0 2.0 2.1 2.1
Propene 1.2 1.0 0.7 0.3
1-Butene 12.3 1.9 10.7 1.7
trans-2-Butene 14.8 23.7 18.1 253
cis-2-Butene 9.6 10.8 11.1 10.3
iso-Butene 13.4 133 20.5 19.0
1,3-Butadiene 0.2 0 0.2 0
n-Butane 11.7 12.0 12.9 17.1
iso-Butane 31.7 31.6 22.0 21.0

1-butene in C4 olefin, % 24.5 3.8 17.7 3.0




WO 2011/ 049805PCT/ US2010/ 052591 Table 3. Conposition of C5 olefin stream
before and after hydroi sonerization Hydroi sonerization conditions
React or twoperizuesod, F 150 150 Unit Pressure, psig 350CIWSRHBYS2sht1 2.4
2.4 H2 flow (SCF/ B-olefin feed) 16 16 Conposition of olefin, w % Feed
Product Product trans-2-Butene 5 6. 6E)2A§/IP]L]§3§” ene
Hydroisomerization of Cs and C4 olefin feed
Table 2 shows the composition of a refinery C,4 olefin feed stream containing rich
propene before and after hydroisomerization with a 0.5wt% Pd/Al,O; catalyst. It
5  demonstrates the conversion of 1-butene to 2-butene with complete saturation of 1,3-butene
by hydroisomerization. The 1-butene in Cy4 olefin was isomerized from 19.9% in the feed to

about 6% in the product.

Table 2. Composition of C, olefin stream before and after hydroisomerization

Hydroisomerization conditions
Catalyst Temperature, °F - 140 150
Pressure, psig - 350 350
WHSV, h'! - 2.5 2.5
H,/diene molar ratio - 4.7 4.7

Composition of olefin stream, wt% Feed Product Product
Propane 0.8 1.3 1.2
Propene 16.6 16.5 15.9
1-Butene 10.7 2.8 2.5
trans-2-Butene 12.3 18.3 19.5
cis-2-Butene 7.8 10.1 10.3
iso-Butene 11.3 11.0 11.3
1,3-Butadiene 0.2 0 0
n-Butane 10.8 11.0 11.6
iso-Butane 26.9 25.7 26.5

1-butene in C4 olefin, % 19.9 6.6 5.7

10 EXAMPLE 3

Hydroisomerization of refinery Cs olefin feed
Table 3 shows the Cs olefin composition before and after hydroisomerization over a 0.5
wt% Pd/AL,O; catalyst. 1-Pentene is isomerized to 2-Pentene with over 80% conversion on
the catalyst. 3-Methyl-1-butene and 2-methyl-1-butene are converted to 2-methyl-2-butene

15  with about 50% conversion.
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0.7 0.5 0.8 iso-Butene 0.5 0.4 0.6 cis-2-Butene 6.5 3.5 4.5 i-05 46.3 47.5
45.0 n-05 4.1 4.9 4.3 3-nethyl-1-Butene 3.0 0.9 0.8 trans-2-Pentene 7.2
11.7 10. Wo-2netdayd0os2- But ene 7.4 12.7 11.9 1-Pentene PCT/US2010/052591

Table 3. Composition of Cs olefin stream before and after hydroisomerization

Hydroisomerization conditions

Reactor temperature, °F 150 150

Unit Pressure, psig 350 90

WHSV, h™ 2.4 2.4

H, flow (SCF/B-olefin feed) 16 16

Composition of olefin, wt% Feed Product Product
trans-2-Butene 5 6.6 7.5
1-Butene 0.7 0.5 0.8
iso-Butene 0.5 0.4 0.6
cis-2-Butene 6.5 3.5 4.5
1-C5 46.3 47.5 45.0
n-C5 4.1 4.9 4.3
3-methyl-1-Butene 3.0 0.9 0.8
trans-2-Pentene 7.2 11.7 10.7
2-methyl-2-Butene 7.4 12.7 11.9
1-Pentene 4.1 0.7 0.6
2-methyl-1-Butene 8.2 4.6 4.8
cis-2-Pentene 3.7 3.5 3.2

EXAMPLE 4

Effect of 1-btuene concentration on the alkylate quality
5 Table 4 shows the alkylate quality in the alkylation of refinery C4 olefin with Cy4
isoparaffin over 1-butyl-pyridinium heptachloroaluminate catalyst. The alkylate quality
significantly improved with olefin feed after hydroisomerization pretreatment. The RON
increased from 89.0 with untreated C,4 olefin feed (31% 1-butene) to ~95 with pretreated Cy
olefin feed (3% 1-butene). The heavy alkylation product (C,¢t) is reduced from 10.6% to

10  5.8% by hydroisomerization for the removal of 1,3-butandiene.
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4.1 0.7 0.6 2-nmethyl-1-Butene 8.2 4.6 4.8 cis-2-Pentene 3.7 3.5 3.2

EXAMPLE 4 Effect of 1-btuene concentration on the alkylate quality 5Table 4
shows t hewal2kylapsdsqual ity in the al kylation of refineryCCASed1€/05259W t h C4
i soparaffin over 1-butyl- pyri di ni um hept achl oroal um nate catal yst. The

al kyl ate lity,.significant I npr.ov th olefin feed after

hydr oi son&uﬁfét ‘IXHWI%? graducl; Wl}ﬁl;ﬁéogg‘%l\?‘?%‘?”éléﬁtamrgr‘%ﬁf%@fo Wi th untreated
C4 ol efi nhilcﬁ@floﬁl%ﬁz@tl%nt{b'%e%}lngq blﬂéleVUohEbtﬁraﬁBﬁ)eat ed C4 olefin feed (3%

1- but ene he heavy alkylation product (G o+) js reduced from]10.6%to
105.8% b Olhf;fdrlftﬂeéorrerl zation fof the Befoowal of| 1, 3- budfierdi ene. | WO
2011/ 049805PCT/ US2010/ 052591 Tabl.e 4.. Al kéﬁat pr ¢ ct made with C4 olefin
feed with varying degree of hydr JPSEHREPILEL ydﬁ APYHRGOR - put ene
concent r aflpbhe th €f hRfiFeRI Bef gre hydrgysoneri zatl on Arger
hydr oi sofrerization 1-butene in |C4 olefin, %31 1,3-butadiene, |%0.3 0
Heavy pr pddetut{dBires+ys % 0.3 0
Heavy product (Cygt), % 10.6 5.8
Alkylate quality
RON 89.0 954
MON 89.8 92.5
EXAMPLE 5
5 Effect of conjunct polymer in ionic liquid catalyst on alkylate quality

Table 5 shows the effect of conjunct polymer accumulated in ionic liquid on the alkylate
quality. The RON of alkylate decreases from 94-96 to 80-91when conjunct polymer
concentration in ionic liquid is over 20 wt%.

Table 5. The effect of conjunct polymer on alkylate quality

Conjunct polymer in ionic 2-5 11 20
liquid catalyst (wt%)
Alkylate quality
RON 94-96 94-95 89-91
10
There are numerous variations on the present invention which are possible in light of the
teachings and supporting examples described herein. It is therefore understood that within
the scope of the following claims, the invention may be practiced otherwise than as
specifically described or exemplified herein.
15
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10.6 5.8 Alkylate quality RON MON 89.0 89.8 95.4 92.5 EXAMPLE 5 5Effect of
conjunct polyner inionic liquid catalyst on alkylate quality Table 5 shows
t he ef f ecwoab11e@pgoanct pol ymer accumnul ated in ionic |iq@ca/useomwies2sal kyl at e
quality. The RON of al kyl ate decreases from 94-96 to 80-91when conj unct

pol ymer concentration in ionic liquid is over 20 ww% Table 5. The effect

of conjunct Eol mer on al kyl ate quality Conjunct polynmer in ionic liquid

cat al yM_@_éé%M% Al kyl ate quality RON 94-96 94-95 89-91 Ther e

are nurer ousy P Dty RE ish tdcfl G { n? '”
LRGN TR B S PN, W b itk

| i ght of the eac |ng upportin her el n.
t her ef or e understsmgdht idaatomioﬂdﬁnrhalvhg ﬁs@maeto Ofcattoa atarhd wimchgr,onﬂams rfsi- t he

i nvention be practiced othe than as specifically descr.ibed or
ool | 1160 THETR NS B 056 OGBS CRZ0 PO GEDEL T DHRESTSCEr Y TRER] s

1. Asprocess fngkr QRInafisak Reofhl HeadkSuRMEBh ﬁlé&ﬁvg ﬁmﬁgéﬂaﬂgn ari Bf‘tﬁlttadlene to
hydrocarbon stream conprising at |east one olefin having f rom2 to 6 carbon

at ons whi ch h}l@il@aﬂlﬁrttht imdsizatel enlebataae - bbutenpang QOhitaatlhg/ﬁledﬁmbtm jtreami on

catalyst in t rogen sun ditions

Sl T aneousda BRERIR Rorated SiaeR ERmBHASE b BRRSns LBt bR RSt o fhe
I soneri zat i Qarkdh alorhyivah @n beidZ- iBhi 8131 daehl $R RhaGtalligatioheoh &isidhd fotGodidceam
and a second hydrocarbon strean1conpr|5|ng at | east one isoparaffin having

fron13 to 6 lyd#fcat oms with an acidic ionic |iquid catalyst under

al kyl at5 on g?dc ésoa’é‘éorgﬁlg%%ﬁ%el %el% Iy L&&EC?# 8@1]d9£ £ Lfid SRoafifiRAAlN L O

R ,
clarm 1, wher e aci Ionic I|qU| unln eionic I'rquid.
3. A procesdigétording to claim 2, mhereln the acidic ionic liquidis
selected fromthe group consi sting of  1-butyl-4-nethy|-pyridinium
chl or oal- uni HaPECEBMeTOrding o CiAm gy WhaseH @ﬁmaew%lpala|lwm4féts@e@gﬁrom the group

1-butyl-3- n%ﬁé/lktlﬂgnafdla‘gﬁgll-&'-%&ﬂh%fyﬁﬁ ﬂﬂﬁﬂl@ﬁfo?oa%%ﬁ%tea(ﬁg/m), I-butyl-pyridinium

chloroaluminate (BP), 1-butyl-3-methyl-imidazolium chloroaluminate BMIM) and
15 1-H-pyridinium chloroaluminate (HP).
4. A process according to claim 1, wherein the isoparaffin is selected from the group
consisting of isobutane, isopentanes and mixtures thereof.
5. A process according to claim 1, wherein the first hydrocarbon stream contains up to 2%
1,3-butadiene.
20 o. A process according to claim 1, wherein the alkylation conditions include a catalyst
volume in the reactor of from 4 vol% to 50 vol%, a temperature of from -10°C to 100°C,
a pressure of from 300 kPA to 2500 kPa, an isopentane to olefin molar ratio of from 2 to

16 and a residence time of 1 minute to 1 hour.

7. A process according to claim 1, wherein the first hydrocarbon stream is a refinery Cy
25 olefin-containing stream.
8. A process according to claim 1, wherein the acidic ionic liquid catalyst further comprises
an alkyl halide.
9. A process according to claim 8, where the alkyl halide is selected from the group

consisting of methyl halide, ethyl halide, propyl halide, 1-butyl halide, 2-butyl halide,
30 tertiary butyl halide, pentyl halides, iospentyl halide, hexyl halides, isohexyl halides,
heptyl halides, isoheptyl halides, octyl halides and isooctyl halides.
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151- H pyri di ni um chl oroal um nate (HP). 4. A process according to claima1,
wherein the isoparaffin is selected fromthe group consisting of isobutane,
i sopent ar® 2and4p80%t ures thereof. 5. A process accor di ng@CTaSeé1aiomse
wherein the first hydrocarbon stream contains up to 2% 1, 3- but adi ene. 206. A
process according to claim1l1, wherein the alkylation conditions include a

catalyst volune in the reactor of from4 vol%¢to 50 vol%. a tenperature of
from - 18c t o Prsess ascydimngda ckingsl. pheraime akigis ipsiclmyes ik palectgh foayhe gfike t o
ol efin nol ar I _ T 16 . i th Of _ 1 . 1
nour 71 A e aea G 1 B nq R A B R B
stream i s a dahéfroalemna@i( Bl -bhifyh3 eocthgl-imidazostimedinro8umapr BVESH aadcor di ng
to claim1, erein.the acidic.ionjec liquid catalyst further conprises an
al kyl hal i dé%Y%1$P@&@ED§O§E@HPm dto claim8, where the alkyl halide is

sel gcted fr Oﬂbléd%%sslgfc@dﬁﬁi B2 laShi 1IN hefeid ik RYdfinh@ch &onidiNlp thaboder-bReRPY !

hal i de, 1-butyl halide, Z-butyl halide, 30tertiary butyl halide, pentyl

hal i desl2.i osBemrgd¢esh &iriotidin e gtionhed] dlales], wheohie shel hydedisatessizaherpeatilystas & des,
i soheptyl halides. octyl hal.ides and isooctyl halides. WD

2011/ 0498053@%1[}%5@5%?%%‘32%%%5%&6&Ob’%%%lg’?métccor ding to claim1, wherein the
aci di ¢ 130ni CTHd fods fo¥ ofFineak@ekidn SMoldiRel 19hYR i MR IHafbitibd nRfal is sclected

1- butyl-4-met hyl - pyri di ni um chl oroal um nate (BWP), 1-butyl-pyridinium

chl or oal umi rf&re theBppup qanyistipg oBpattad . Nlatingay setheniv@hinsk ekakni nate BM M
andqgl- H pyridini um chl oroal um nate (HP). 511. A process according to claim
1, wherein the olefin streamcontains up to 100% 1-butene. 12. The process
for olefin alkylation of claim1, wherein the hydroisonerization catal yst
is atransition group nmetal dispersed over a support. 13. The process for
ol efin al kylation of claim1l, wherein the transition netal is selected
fromthe group consisting of palladium platinum ruthenium and nickel. 10
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