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relates to an al kyl ati on process conpri sing
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32 such systens, to obtain the appropriate acidity
suitable for the al kyiation chemstry, 33the ionic
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21 I accordance with ‘this present invention, a mixture of hydrocarbons as’ described.

22 ahoveis contacied with'a catalyst under alkylation. conditions. A catalyst's in

23 accordasice with the present invention -Lompnscs at least one acidic fonic fiquid and at.

24 ‘least oie alky! halide. The present procéss s being described and exemplified with

25  reference certain specifie.ionic ilqgtd;catajyatb, Bt such deseription tsnot inteénded to

28 limit the scope of the inventicn. The processes deseribed may be conducted using any

97 acidic ionic liquid ¢atalysis by those persons aving Srdinary skill based on'the

28 teachings, deseriptionsand examples included herein.
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30  The specific examples used herein refer fo atlylation processes using fonic liguid

31 sysiems, which are amine-based cationic species mixed with aluminum chlonde. In.
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IH R 19ACD 20 21 where R=1-1, nmethyl, ethyl, propyl,
butyl,. pentyl or hexyl group and X is a halide and
22 preferably a chloride, and Rl and RH., nethyl,
ethyl, proP5i, butyl, penty'|l or hexyl 23 g
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The alkylationg in the prev mus Fkamples WETE deie using jire isepentane feeds.
Table ¥ shows a comparsom BLetween different catalyst ‘schemies i the fﬁkylatton of
tefinery pentanes with cihylene ushig HOY, water orethyl cliloride.as pmmaiers
Analysis-of the refifigry péntaness ‘showed the feed st@c& @ contain 86149 iso-pentane,
8% pemane 0.9% n-butane, 3.4% CeseUss and 0.2% olefing (Cs and Gy olefing).

The feimery pentane steam alsc mntamed SSppm sulfur (s marc,aptans} and 0. dppa
pitrogan. The reactions wete done ds-described in. Examples 6: 7, 8and 8.

Fsample G A_lkﬂﬁﬁmﬁgﬁﬁﬁﬁﬁﬁf Pentanés wiiﬁ'-Eiﬁyieﬁeain—.irﬁﬂutgipyﬂdini:m'

ChloroatuminatesNo Profiofars.

The refingry isopentang | faed"\'xrith SheECs: deacﬂiiied eaﬂiar was dried with oveia
""" molceular sieve 1o TERIOVE, SR residinal water. Then, 101 gmiof the dried feed was
with 16 g a:)f mare- ethylene in 42 am: iouic Higuid eatalyst aceording to the procedure

described in Example 1. Table 2 summarizes he reaction and the resuits.

Example? gﬂgy}ation;1gﬁ;}{aﬁﬁewPémams.wsﬁ;.:Ethyime. in 1-Butylpyridinium

Chloroaluminate-with HCl a5 Promotes

Tising the procedure describied in Eximple 3, dried 101 g of refinery isopentane feed

“with the:specs deseribed eartier was alkviated' with 10 gm of pure gthylene i 42:gm

jonic tquid caralyst in thie presence of 0.6 gm HCL. Table2 sunmarizes the reaction.

and the resulis.

Example 8 .Al%gy?iaiibﬁégmgﬁnery'é}#égtja;;ags-.wﬁﬂszt‘hymmin {-Butylpyridinium

Chloroaluminate-with HzO'as Bromoter -

Using the procedure deseribed in Example 3, 10 g of the: dried refimﬁf isopentaie

fied with the specs’ described carlier was alkylated with 10 Brast ofpure ethylenein 42

gnl ionic hqm& catalyst {} 1 g wter. Tible 2 sumimaiizes the reaction and the

regults.
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There arc Aierous variations on thepresent invéntion which are possihle in fight of
the teachings and supporting examples-descrtbed herem. It is therefore-understood

that withif the scope of the following claitas, the jnvention may be practiced

R

otherwise than as specifically desaribed or shemplified herein.
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WHAT IS CLAIMED IS:

1. An alkylation process comprising contacting a hydrocarbon mixture

comprising at least one olefin having from 2 to 6 carbon atoms and at least one
isoparaffin having from 4 to 6 carbon atoms under alkylation conditions
including an isopentane to olefin molar ratio of from 2 to 8, in the presence of
an acidi;: ionic liquid catalyst inlan alkylation zone, said catalyst comprising a
mixture of at least one acidic ionic liquid and at least one alkyl halide; wherein

the at least one olefin and the at least one isoparaffin are alkylated.

2 The procéss according to claim 1, where the acidic ionic liquid is a
chloroaluminate ionic liquid prepared by mixing aluminum trichloride (AlCl3)
and a hydrocarbyl substituted pyridinium halide, a hydrocarbyl substituted
imidazolivim halide, trialkylammonium hydrohalide or tetraalkylammonium’
halide of the general formulas A s B, Cand D, -reSpectively,

N Re AN R, Sl i
N | x I X

® 2 \® N N

¥ x =/x RO\R R ERS

R

A B C D

where R=H, methyl, ethyl, propyl, butyl, pentyl or hexyl group and X is a
halide, and R; and R,=H, methyl, ethyl, propyl, butyi, pentyl or hexyl group
and where R; and R; may or may not be the same, and R, Ry, and Rs and
Re=methyl, ethyl, propyl, butyl, pentyl or hexyl group where Rs, R4, and R5 and

Rgmay or may not be the same.

3. The process according to claim 1, wherein the acidic ionic liquid is selected
from the group consisting of 1—butyl—4 -methyl-pyridinium chloroaluminate
(BMP), 1-butyl-pyridinium chloroaluminate (BP), 1-butyl-3-methyl-

" imidazolium chloroaluminate (BMIM) and 1-H-pyridinium chloroaluminate
(HP).
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est, 484 tot. Total.. log-. ...... .. 190, -......
12 Tabl e 2(ki kvi ndon of Refi nent Feed in

- But'drivridinitunChlonide-2A.Cl1 - | There areerous

variations on the present invention which are
possible in [ight of 2 the teachings and supporting
exanpl es described herein. It i's therefore understood
3 that within the scope of the follow ng clains, the
i ment i On alkalatioe PErcsst saMisINeROREEIRS iy draparhen mixture

speci fi : [ b £ '
1S CLA gl\%lBJ r%%%% q%%‘?%aﬁ%ﬁ%%{sds@g%ﬁﬁ Rofhs g ¥6fiEast one

cont actisprprafinperioedicson tad xahpe atogispinides allgylation eageitions in
one ol ehk Brdigiele ah OMCAohR 1AuRARAR: H A ABPlone, said

| east one” I soparaffm having om4 to 6 carbon atons
under atakalysirpmprissugriiniingn of 4t irabtwaf pgdia rrnicdpishmgptleast one
to ol efj i- . 0. Q- d

of an' sl R TRl viRkif ol s O P dbRuRRERE A%
zone, Slajudd prepaded by nrigingralenimga trighloride €Alot:) and 4 ledeacarbyl
one aci di G...oni ¢- - quh o- ; yl
halide;g%ﬁgﬁgﬁﬁ f%%ﬂg?gﬁgggpﬁgﬁg ol e %%ﬁgﬁl the at

| east one isoparaffin are Ryl ated. 2. The process
according to claim1, wherfe thg acidic ionic liquid.

is a chloroalum nate ionicxylegdi d prepared by m xing
alum numtrichloride (A1C13)Nang.a hydrocar byl

substi t ut ed pyridiniun1haliq§, hydr ocar byl

substituted i m dazolium halide, trialkylamoni um
hydr ohal i de ‘or tetraallcyl amfoni um hal i de of the

general formulas A s B, . C and, D, respectively, R4
R X" | Xwhege R=H; methgl sthyleproppigbutyl, pentyl or hexyl group and X is a

halide; wherein the isoparaffin and.the olefin having 2 to 6 carbon atoms are
-alkylated; and wherein the alkylation conditions include an isopentane to

' olefin molar raﬁo of from 2 to 8.

5. The pl;ocess according to claim 1 or claim 4, wherein the cafalyst further

comprises an HCI co-catalyst.

6. The process according to claim 1 or claim 4, wherein the isoparaffin is selected

from the group consisting of isobutane, isopentanes and mixtures thereof.

7. The process according to claim 1 or claim 4, wherein the olefin is selected from
the group consisting of ethylene, propylene, butylenes, pentencs and mixtures
thereof. =

8. The process according to- claim 1 or claim 4, wherein the alkylation conditions
include a catalyst volume in the reactor of from 5 vol% to 50 vol%, a
* temperature of from -10°C to 100°C, a pressure of from 300 kPA to 2500

kPa, and a residence time of 1 minute to 1 hour.
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where R=H, nethyl, ethyl, propyl, butyl, pentyl or
hexyl group and X is a halide, and Rl and R2=H,

nmet hyl , ethyl, propyl, butyl, pentyl or hexyl group
and where Rl and R2 nay or nay not be the sanme, and
R3, Rt, and R5 and R6=nethyl, ethyl, propyl, butyl,
pentyl or hexyl group where R3, R4, and R5 and R6 may
or may not be the sanme. 3. The process according to
cloai m IpheWhRERiaBodrdify RQd or olaine 4| findur doriyprisied tetdé said
fromthe group . consi tlng of

1- butyF”W@W%?EyFmé¥§ 9*¥¥®ni um chl or oal unmi nate (BMP),

1- butyl - pyrldln|un1chloroaluninate (BP)

1- butyl-3-nmet hylim dazol i u un1n te

ard®- 1- mlﬁyqu@ﬁSﬁP%ﬁhB&TOd‘ﬂ%laW Gy fhe &“‘&& & s from
al kyl atji;9g R8s @fsnLONPri si ng contactlng a

hydrocarbon m xture conprising at |east one olefin
haV|ng 2 to 6 carbon atons and at | east one

| Sapar Ayt hfbc&%\éb&ﬁdﬁg leaﬂmtl@ Bhkadhb mkymagﬂ&stsaa@ed from the
a

yIatlo conditions in Ewesence of an . a

i oni c Igﬁ@m’l CQH%WW@F&WW@QC st halide. prppybiplide, slah“ti]ﬁ halide, 2-

cat al ygfy A é{ﬂ%&@@hﬁﬁd&rﬁeﬂ%ﬁhﬁdeb e@@ten@mha@ ihek
ionic | u and at” | east one al kyl halide;
t he acihdlides] 1@5}h€1§yllh|ahfiﬂ8dlepiéf1 hplides, @?}E?i&%h%llﬁiﬁf chygl??ilées and
liquid y mxing alumniumtrichloride
(AlClB)lQJO% gﬁ% rocarbyl substituted pyridinium
hal i de having the general fornmula A: where R=H,
met,ny!l | | | sel8E8VRom the
% e BB o T, RS LB sty
oI ef i n deupi cogsigtinef elkythrpoides abiogides, and gk echloridggng
wherein the al kylation conditions include an
isopentane to olefin nolar ratio of from2 to 8. 5.
THe. pr dﬂemoasmmdmg ta Jaipl Jivwheteirothe edidic ppnic hm’rséﬁlﬁc’[ed
t he catal rth Sihin .
The pr é%gje%l{l 68%8 0 cdlbg{%mp gﬁhg?g%llcg%fn 4, V\%%I(%P)ﬁandl
t he |sdﬁ@mmﬁﬁmmxmkm&émmnmeﬂﬁﬁlon1the group conS|st|ng
of isobutane, isopentanes and m xtures thereof 7. The
process according to claiml or claim4, wherein the
olef i n Tif Slellatirestobessor tlhen ¢ooulping dnwheteime bhlide is
ethylenirrﬁ¥opylene, but yl enes, pentenes and m xtures
t her eofchipridphe process according to claim1 or claim
4, wherein the al kylation conditions include a
catal yst volume in the reactor of from5 vol%to 50
vol % a tenperature of from-10C to 100C, a pressure
of from 300 kPA to 2500 kPa, and a residence tinme of
1 mnute to 1 hour. 9. The process according to
claim11 or claim4, further conprising blending said
conponents into gasoline. 10. The process accordi ng
to claiml1 or claim4, wherein the al kyl halide has
froml to 8 carbon atons. 11. The process according
to claim10, where the alkyl halide is selected from
the group consisting of nethyl halide, ethyl halide,
propyl halide, 1-butyl halide, 2- butyl halide,
tertiary butyl halide, pentyl halides, isopentyl
hal i de, hexyl halides, isohexyl halides, heptyl
hal i des, isoheptyl halides, octyl halides and
i sooctyl halides. 12. The process according to claim
10, where the alkyl halide is selected fromthe group
consi sting of al kyl brom des, alkyl iodides, and
al kyl chlorides. 13. The process according to claim
2, wherein the acidic ionic liquid is selected from
the group consisting of 1-butdl--pyridinium
chloroal um nate (BP), and 1- H pyridinium
chl oroal um nate (HP). 14. The al kyl ati on process of
claiml or claim4, wherein the halide is chloride.



