REDUCTION OF ORGANIC HALIDES IN ALKYLATE GASOLINE FIELD
OF HE INVENTION 5The present invention relates to a process for the
alkylation of light isoparaffins with olefins using a catalyst comprising an
WEAYHGUTH BACKGROUND OF THE INVENTION 10In gendiaf/Us2887/087113
conversion of light paraffins and light olefins to more valuable cuts is very
lucrative to the refining industries. This has been accomplished by
alkylation of paraffins with olefins, and by polymerization of olefins. One of
the most witlBERLISEGIFOESSs8 81T e, itk f5ith @ Iyl atithCof $sobiane
with C3 to C5 olefins to make gasoline cuts with high octane number
using sulfuric and hydrofluoric aC|ds_ Th|515 ‘ has been.used by
refining industries since the 45462 rhaproceds t4S driven by the
increasing demand for high quality and clean burnlng high-octane

gssoling. Plkdalegasaling:ds @ high-ayalitynand-elicient Runiogaaselinan
that cqnistltléges %kéol%} %4% ofithe asolm oCPI Alkyl= gasoline is typically
produced“f) : yla mb Dehneres |sonbut ne with low-end olefins (mainly
butenes). Currently, alkylates are produced by using HF and H2S0O4 as
catalysts. Although thesgeatalysisrhp\vertaen soceessfully used to
economically produce the best quality alkylates, the need for safer and
environmentally friendlier catalysts systems has become an issue to the

iftustrigefiRoroairros i e asefbrs hligihalffasdampticedpiieritys very
replace thscurient emvig onimeainial yrunikendly catalysiseRag Hegncireo!

SubJeg&foM@W’ﬂ%f&ﬁ%%ﬁ@b@rﬁ&l%éﬁz&%p &Qﬂmi%ne of the most widely used

processes in this fieid is the alkylation of isobutane with Cs to Cs olefins to make

gasoline cuts with high octane number using sulfuric and hydrofluoric acids. This
15  process has been used by refining industries since the 194('s. The process was driven

by the increasing demand for high quality and clean buming high-octane gasoline.

Alkylate gasoline is a high quality and efficient bumning gasoline that constitutes
about 14% of the gasoline pool. Alkylate gasoline is typically produced by alkylating
20  refineries isobutane with iow-end clefins (mainty butenes). Currently, alkviates are
produced by using HF and HiSOj as catalysis. Although these catalysts have been
successfully used to economically produce the best quality alkylates, the need for
safer and environmentally friendlier catalysts systems has beco;ﬁe an issue io the

indusiries involved,

25
The quest for an aliernative caialyiic system 1o replace the current environmentally
uniriendly catalysts has been the subject of varyving research groups in both academic
and industrial institutions. Unfortunately, thus far, no viabie replacement 10 the
current processes has been put into practice at commercial refineries,

30

lonic liquids are liguids that are composed entirely of ions. The so-called “low
temperature” lonic liquids are generally organic salts with melting points under 100

degrees C, often even lower than room temperature. Ionic liquids may be suitable for



and industrial institutions. Unfortunately, thus far, no viable replacement to
the current processes has been put into practice at commercial refineries.
30 lonic liquids are liquids that are composed entirely of ions. The
WEHZEUHET Mow temperature” lonic liquids are generally organfCEAieiRs 7113
melting points under 100 degrees C, often even lower than room
temperature. lonic liquids may be suitable for example for use as a
catalyst and as a solvent in alkylation and polymerization reactions as well
as in elimeliziatios:, Bligomitzation agdrylationimoiathedes)andization
co pOkXEQ&&%%@%ﬁ%@HQ%r@Q%H%E?g%%u@xﬁ JoniG lokigs;is fusedhsall and
compositions, which are molten allow temperature and are useful as
catal§2R8 YEHEHIL 7 WBtrolytes. Such compositions are mixtures of
components which are liquid at temperatures below the individual melting
mointeef dhae; eompemenis: i1 Alenicliquigs.sankedefined As liguidswhose
makeup isentirely comprized of lons a5 2 combination of caliens and:en
anions. The most common 10Nic quids are'those prepbgre' rom +
orgartie BHEEs CABRE ankinoYgaric SRy dnieranions bTine Rrosttdftthon
orgamiel Catipnaase Ermenircations, but phosphonium and sulphonium
cations are also used. lonic liquids of pyridinium and imidazolium are
erhaps the 15most commonlyg used cations, Anions include, but not

iite@6 srds PrEe AsiBaiahi

1S e h TR AIFOA T HRY PODRFAcH of fons as
RCF3s62)2ht)bralkytisuiphates ¢k SOS yrcarboxylateés (RERRE pantosany
other, The.mesh caialvtically interesting-inpicqyidsdar acidcatalysis.are
those derived from ammonium halides and L$Wis acigs such&’is @Cl&
TiCI4 BRCT FHERE T4 BTG CRIBYBAT SRiirAtes PEhRERRURIS S A R EPHARE tHe
mostc20usrmnsiysse thionisiguid patdiystrsyutdmnidafol woiscpadispedie
Teactiansedexamples-afsush lawdempearatiuie ionic.liguids or.metten fused
salts,are the.chloroaJumi salts, Alkyl imis liytn or, pyridinium )
chlori %‘é‘,} o]rnélfgrsﬁl 5%@?50'251 e %%x%%%?ﬁ@ﬁ%ﬁ%ﬁ%?ﬁ%ﬁﬁw eh?l?&fé%%?srg)
form dHEoR e SRiorb arin At Whsis Thored tehGFtHE igatiegirdiGfliquids
t-alkyip yridi nitny chies idesad elabidririnu amintetiloni Hei8s and Lewis acids (such as
AlCI;, TiCl, SnCls, FeCls.. .ete), Chloroaluminate ionic liquids are perhaps the most

20 commoniy used ionic ilguid catalyst systerns for acid-catalyzed reactions.

Examples of such low temperature ionic liquids or molten fused salts are the
chloroaluminate salts. Alkyl imidazolium or pyridinium chiorides, for example, can
be mixed with aluminum trichleride (A1Ch) to form the fused chlorcaluminate salts.

25  The use of the fused salts of [-alkyipyridinium chloride and aluminum trichioride as
clectrolytes is discussed in 1.8, Patent No. 4,122,245, Other patents which discuss the
use of fused salis from aluminum trichloride and alkylimidazolium halides as

electrolytes are U.S, Patent Nos. 4,463,071 and 4,463,072,

30 U.S. Patent MNo. 5,104,840 describes ionic liquids which comprise at least one
alkylaluminum dihalide and at least one quaternary ammonium halide and/or a1 least
one quaternary ammonium phosphonium halide; and their uses as solvents in catalytic

reactions.
2.



electrolytes is discussed in U.S. Patent No. 4,122,245. Other patents
which discuss the use of fused salts from aluminum trichloride and
alkylimidazolium halides as electrolytes are U.S. Patent Nos. 4,463,071
%g’ﬁ%’é&é@,‘t"ﬁz. 30U.S. Patent No. 5.104,840 describes ionicPfciitiRapHieA1 13
comprise at least one alkylaluminum dihalide and at least one quaternary
ammonium halide and/or at least one quaternary ammonium
phosphonium halide; and their uses as solvents in catalytic reactions.
U.S. Patent No. 6,096,680 describes liquid clathrate compositions useful

as regsaligaluminsoscaistsiins Redelahralls SRACHORS ILRNES reusable
embodiment, the li ul%ﬁlathrate Qor%)o_smon is formed_ from constituents
t

comprSing ) At aE! AR Ba U T A iy BRI RT o dg e
selectéhfrmonikedipe tafhaliddicatkalisiguenitiomptialnigdlicke faatikatiemetal
pseudaRalios (GHAERINATY AUNORIUR SallcAyalaTNRLY RROSRIRIUKLSAL,
or ternayy sulfuim salh;or A mixture. gl any, tuo.of more ot the foregaind,
and (i at least one’ aromatic %rocar ohqcompoﬁr?gfniedﬁ'fﬂer é)%amp e
of iorRBAMLRES Erie i FEthHsOf P raaration Ay sy e fHwrin s,
Paterdbiasnd 231k 0k 16, 3 k8b3randrinild-SvRatenbApplication
Publications 2004/0077914 and 2004/0133056. In the last decade or so,
the emergence of chloroaluminate ionic liquids sparked some 15 interest .
i AICIEICEEMpER e ARAIA8H AN e e S A pEERip it AR Ry & e
example; thenaliydatiohi ohissliidae withbutefes-antbethylendiblionions
liquidsshaseen deserked 1 AdS. Patent Nos. 5,750,455; 6,028,024, and
6,235,959 and open literature (Journal of Molecular Catalysis, 92 (1994),
155-165; "lonic Liquids in Synthesis", P. Wasserscheid and T. Welton
(eds.Jn WilkyL YCFE Q0¥ elagnReed:emp ivsda ik ien choriiensiadsian
adkylatierandpolymenizaian reasions i piclicids sy pravete beo:
commercially viable processes for the refining indystry far making a, wide
Mt e e A S T
from been described in U.S. Patent Nos. 5,750,455; 6,028,024; and 6,235,959 and open

literature (Journal of Molecular Catalysis, 92 (1994), 155-165;

“Jonic Liquids in Synthesis”, P. Wasserscheid and T. Welton {eds.), Wiley-VCH

20 Verlag, 2003, pp 2753).

Aluminum chioride-catalyzed alkylation and polymerization reactions in lonic hiquids

may prove 10 be commercially viable processes for the refining indusiry for making &

wide range of products. These products range from alkylate gasoline produced from
25  alkylation of isobutane and isopentane with light olefins, to diesel fuel and lubricating

oil produced by alkylation and polymerization reactions,

However, all the above processes using chloroaluminate ionic liquid catalyst produce
trace amounts of organic chiorides in the hydrocarbon product duriné the reaction.
30 Removal of the wace organic chlorides is desirable because organic chlorides are
known to form dioxin during combustion. Remeoval of organic halides may also be
desirable to meet product specifications. Analogous results will occur when ionic
liquid catalysts based on halides other than chlorides are used.
- 3.



25alkylation of isobutane and isopentane with light olefins, to diesel fuel
and lubricating oil produced by alkylation and.polymerization reactions.
However, all the above processes using chloroaluminate ionic liquid
catalyst produce trace amo%&vanlc chlorides in the hydrocarbon
product during thereaction. al of the rracc organic chlorides is
desirable because organic chlorides are known to form dioxin during

Thé (F)){:Q %%?Hls&osugmgl\é?elsqg Qﬁ%@%ﬁ@l' 9%%6&&&)6@}5@1@@ clesiahledGmeet

uct specifications. Pasl S Ug, Whe o nis-Howie
hy afé{ﬁ?gf‘s‘??&s“é’é“%%a‘p\gsaét% ﬁhgﬁ%ﬁg\%@q greB used. SUMMARY The

» spresentitiseiosufectalates o an %I%Fo‘ﬁ“ﬁ?ﬁ’é@g&%ﬁ’ﬁ Wéﬁhg colglntactlng a
st hydracarhonifees: comprisingiatieastongolefirr hkyingefrom 2 to 6

carbon atoms and g second hydracarbon f@%glngomﬁ@mgcahmaa@me
RS RF AR a'f\f?i:nf;II kﬁ?% {06 car%on al'%r?\s with a halide-based acidic

2 pmn@lvq"ﬁﬂé @&,’i’éﬁfs’t"ﬁhééﬁ’ ‘gmﬁﬁéﬁ%‘:é@ﬁditiﬁﬁ}? Fproai i A alkylatc
AiRipeaR-organicladide andrecntactingion ¥kt %Fg?@méﬁ‘ igtthe
alkylate with a hydrotreating catalyst in the presence of hydrogen under

In FW& yealingcoaditignsitedesusryibesoneeasatomaiding osganitralide.

rst aspect, there is prowdeq an alkylatlon process comprising

a f&%ﬁ‘f‘é{gfﬁf‘@@?ﬁé 9&%@8%8@% %acomprlsmg at least one olefin having
anmraf&ama@mgm Sttsnts canton SERBRERYEGERRhEEREO RN ERR SermPrising

at |2 %& %%ﬁf&'%\ﬁﬁ NGRS B SeRfemAloMEVthAdwlidestassdic onic
acidic |on|c iquid c%tﬁalgst undey. alkéglqan %ondl %ngiﬁﬁg{é’gﬂﬁ%iﬂﬂwg an organic
nd ¢

liqaik e ntash PR RRS on ac east a portion of

halide awbdetmﬂm@étmetremmﬁmﬁkméep%&%P?‘i%%géﬁta ystin the

pr%usn% ! haﬂ{l Fﬁg&ﬁg‘x | Fﬁr@af LusshHaeopeneaatiatiomel dbecongaiion of the
alide in

ate; where the acidic iqQ cl uid.is a Ioo
OrGGHE |WJF&FF"F§W@J‘WWT%1X ?nﬁlﬁ’ﬁ {I?’clﬁ olrlcsje!'(,glg é) (?3 Qﬁ?ﬁinate tonic
lighi irepepyt Stipstitvirer aiyrrdnmmﬁ:rﬁﬁﬂq@d% W@*@CMI%M@{R&WI substituted
pyﬁairdida%\g liym halide, ﬁ{r@r’ m%ﬂﬂéﬂ&%@@hﬂ&é@oﬁﬁﬁﬂﬂ%@latﬂaﬁ@ﬂmomum

e of the general formulas A D res t er :
hyﬁf@i’rﬂﬂd%tﬁylt%F%ﬂWW?Prﬂ%rﬂtﬁ%\dﬁerl S?ngrgr!l-é:‘ IS amg:ll%e S}Bi?jﬁ and D,
ref)setgikafy a chloride, and IR, an d R2=H, methyl, ethyk propyl, butyl,

pentyl or hexyl group and whej Tland R2 may or may not be the same,
and R3, R4, and R5 and R6=nteghyt, ethyl, propyl, butyl, pentyl or hexyl
group and where R3, R4, R5 an ; R%‘ may or may not be the same; and
wherein the ionic liquid catalyst flirther comprises an alkyl halide. Ina
second aspect, there is prO\ﬁdWﬁylatlon process in which at least

o/

c

where R=H, methyl, ethyl, propyl, butyl, pentyl or hexyl group and X is a halide and
preferably a chioride, and R and Ro=H, methyl', ethyl, propyl, butyl, pentyl or hexyl group
and where R, and R; may or-i’nay not be the same, and Rs, Ry, and Rs and Rg=methyl,
ethyl, propyl, butyl, pentyl or hexy! group and where Rs, Rs, Rs and Re may or may not
be the same; and wherein the ionic liguid catalyst further comprises an alkyl halide.

-



one olefin having from 2 to 6 carbon atoms and at least one isoparaffin

having from 3 to 6 carbon atoms are contacted in an alkylation zone under
alkylation conditions with a catalyst comprising a chloride-based acidic

ionic liquid to produce an alkylate, the improvement comprising reacting at

I A I T eatne Lo the cancentation o
onecpifani BRANSr fEfes ﬁwtﬂﬁcé‘l'laﬂﬁt%%?\% the acidic ionic liquid is a _
at ichiarenduiminatefioriaviqyitrprepared bypaixistpamiAThGRTIRER[DIYEn alkylation

Rt b e
R o

louigtfa RO
therespoRiivelyith avierzdRsEtinettyiklsthyin plopyIPlEEIcRely| Bidsegen under
roy ISid-nal hheauchioride sRRGIR caRAdR3Hthe alkylate;

h”“?n“@?ﬁ%ﬁ@?k‘%ﬁ%%ﬁ%|+Q§J&?1Tﬁ|§%§$@r hex I.gr up a?tdﬁyvhere Rs Qang rrixing
whefaytof gl Bt 4ante, %nﬁ‘%@f%%?'aﬁ% Ii%macnd%édzﬁietﬁ%(}l, ethyl,
alupliapw, huloasatyl/dehiexghdrosp anidoasiore REbFAIES ﬁ&%ﬁ‘ﬁa&é\’de» a
hy éﬂ;%%% be. theisame; anthuharein thajeaic ligstic eatadysitfurthéydrohalide  or

comprises an alkyl halide, In a thirq ) eg[ t}Qe%e EQ#B\E)O'?QS%QC%US{PHW
tetigrledas  BBRTHTSIALP S CoRRERAG R frsl Hyérodarbon eed comprising at

least one olefin having from 2 to 6 carbon atoms‘and a second

hydrocarbon feed comprisifig & least one isoparaffin having from 3 to 6
carbon atoms with a halide: d acidic ionic liquid catalyst under
alkylation conditions to prodﬁfce’fan alkylate containing an organic halide;
b.adding the alkylate to othef*gasoline blending components to produce
an alkylate gasoline; anaz\h{\}{/‘“

where R=H, methyl, ethyl, propyl, butyl, pentyl or hexyl group and X is & halide and
preferably a chioride, 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 Rs, Ry, and Rs and Rs=mathyl,
ethyl, propyl, butyl, pentyl or hexyl group and where R;, Ry, Rs and Rg may or may not
be the same; and wherein the ionic liquid catalyst further comprises an alkyl halide.

in a third aspect, there is provided an alkylation process, comprising

a. contacting a first hydrocarbon feed comprising at least one olefin having from 2
o B carpon atoms and a second hydrocarbon feed comprising at least one
isoparaffin having from 3 ie 6 carbon atoms with a halide-based acidic ionic liquid
catalyst under alkylation conditions to produce an alkylate containing an grganic
halige;

b, - adding the alkylate fo other gasoline blending components to produce an alkyiate

gasoling; and

-



c.contacting at least a portion of the alkylate gasoline with a hydrotreating
catalyst in the presence of hydrogen under hydrotreating conditions to

reduce the concentration of the organic halide in the alkylate gasoline;
awhere thetadidir dbhissiquizbition cfi e alliisiaasiolite | iildepregmisepiyo catalyst

mmngsﬁ“‘ﬂﬁé‘%@i@@%ﬂﬁ%ﬁ) aRgdeR %F@ﬁé&@)&bs%ﬁmh@%g to reduce the
pyridinium halide, a hydrocarbyl E titut ﬁT%%%onllum rahde s the acidic ionic
tialky ERRTTTE Sk o RRCTS: BT AIRVAIG AARIE Y e

generdidgrhislascAipBabamdid, umspéquwiegreyaremévemﬁﬁﬁ slatiplim trichioride
ethyl, pegeyl, Dupd. f@am}sgsz'{,(h@émm@@ @{?Mmﬁ@ageaa%%w%mm

a chloride, and R, and R methyl, ethy |, bu entyl or hexyl
group g RbE Rl 2 WWH?WW %@%ﬁﬁéﬁpﬁ%ﬁ@ﬁﬁ% um halide
and Rbfahe fReremettryhbthy, Br@)ﬁhc&)@tylﬁmmwgiy,hexyl group and
where R3, 54, and R5 and R6 may or may not be the same; and wherein
the ionic liquid catalyst further cogripfises an alkyl halide. DETAILED
DESCRIPTION The present inventiog relates to an alkylation-process
comprising contacting a hydrocarb(’fn mixture comprising at least one
olefin having from 2 to 6 carbon atdms 5and at least ong iIsoparaffin
having from 3to 6 carbon atoms,with a-halide-based acidic ionic liquid
catalyst under alkylation cond|t|on‘§._.,,_w/0ne component of a feedstock to
the process of the present invention is %t least one olefin having from 2 to
6 carbon atoms. This component gfhy for example, be any 10refinery
hydrocarbon stream which contgisné*\@ fins,

I
el x

2 ny

Bg

where R=H, methyl, ethyl, propyl, butyl, pentyl or hexyl group and X is a halide
and preferably a chioride, 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 R;, R, and
Rs and Rg=methyi, ethyl, propyl, butyl, pentyl or hexyl group and where R;, Ry,
and R; and Rs may or may not be the same; and wherein the ionic liquid catalyst

further comprises an alkyl halide.

.



Another component of a feedstock to the process of the present invention
is at least one isoparaffin having from 3 to 6 carbon atoms. This
component may, for example, be any refinery hydrocarbon stream which
W&ﬁ?ﬁ%ﬁg%%’paraﬁms 15 Thc processes according to the préSeht &bt
are not limited to any specific feedstocks and are generally applicable to
the alkylation of C3-06 isoparaffins with 02-05 olefins from any source and
in any comblnatlon 20In accordance with the present invention, a mixture
IHEAbBRES JREEYIBED above is contacted with a catalyst under
aIkyIatlon condltlons A catalyst in accordance with the present invention
comp lﬁeesreastxlgast one ag |d|c hahdﬁ lﬁsed 1|ron|c liquid and ma%Koptlonally
include &l alkyl FoteF " THE PrEBIE B s”sé”l%é?%a d&cfibed
and é}é@rﬁmrﬁe@ mmwrﬁetf@fp"@ﬁé@a;@rw @ﬁé&ﬁﬁ?‘ igniodigeie Catblyston25hut
sgich ﬁﬂ%ﬂ%ﬁﬂéﬁé&é&@&&ﬁﬁﬂﬁ@ﬁﬁé@rﬂmﬁ the seppespitheinventiansihe
brocegses desaibarmay ke condyeled usin any acidic ionie liquid
catalysts yt ose persons having ord inary s fibased on the teachings,
descriptions and examples included herein. 30Thc specific examples used
hereinwetertasiiyddt deainodesses wisiag winie Paidid: Sysiaions javhicksade:

aminerhases catianio species. Mixad whi aluminum ol %P%a}»ﬂ PG any

%stems to obtain the appropriate acidity suita or the al
¢ enﬂ%fiﬁ?”fﬁédfé’ﬁ?&bﬁ&ﬁf&%t‘am feEREr s hrepared to full aC|d|ty
strength by mixing one molar pan of the appropriate ammonium chloride

with e R Of alungme shirrigle-dhe crighshexempified.forthe
aIkyIatlonSgroc&sshls al- alk)gl pyrldlglum chlo? alurninate, such as |

buty PSR IH ARY B R o AR nTHRTE AR 15\ g@Repert may, for example,

be any refinery h}drocarbon stream which contains isoparaffing,

15
The processces according to the present invention are not limited to any specific
feedstocks and are generally applicable 1o the alkylation of C3-C, isoparaffins with

Cy-Cs olefins from any source and in any combination,

20 in accordance with the present invention, & mixture of hydrocarbons as deseribed
abuve s 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 alky! haiide promoter. The present process is
being described and exemplified with reference certain specific ionic hgquid catalysts,

25 but such description is not intended (o limit the scope of the invention, The processes
described may be conducted using any acidic ionic lHyuid catalysts by those persons
having ordinary skill based on the teachings, descriptions and examples included

herein.

30 The specific examples used herein refer 1o alkylation processes using ionic liguid
systems, which are amine-based cationic species mixed with aleminum chioride. In
such svstems, to obiain the appropriate acidity suitable for the alkyiation chemistry,
the 1onic lquid catalyst 1s generally prepared to full acidity strength by mixing one

-5.



-B uty I-py rid in i um hcptachioroaluininate 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
OABIEESH with a small concentration of a Broensted acid, REABraf&HET 113
10catalyst component in the ionic liquid catalyst scheme. 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
alumimaher trichlOtiderfAdC 18 rammeha:wy drocarbyl s ubstitatedpi idiplgmnum
halide,beaydsQeaibylsubstifitted imidazaliyem halide iddaloylammonium

=

hydrohalide or tetraalkylammonium. halide, of th%.%%neral formulas A, B, C
and D, resper&lvefy, R4R4 I5 sPH g\_:ﬁkﬁ?&t‘ﬁ af’%ﬁe '
@ ©
/ AlLCH
5 1-Butyl-pyridinium heptachioroaluminase

In general, a strongly acidic lonic liquid is necessary for paralfin alkylation, e.g.
wsoparafTin alkylation. In that case, aluminim chlovide, which i3 2 strong Lewis acid
in a combination with a small conceniration of a Broensied acid, is a preferred

10 catalyst component in the fonic liguid catalyst scheme.

As noted above, the acidic {onic liquid may be any acidic ionic liguid. In one

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

mixing aluminum trichloride (AICls) and a hydrocarbyl substituted pyridinium halide,
1% & hydrocarby] substituted imidazolium halide, trialkylammonium hydrohalide or

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

R R
\\ Ro~ /\ R4 ,4 ¥ f-x -
i o N & N 3 N
[
N/ \:_r"r""__/ 5z R3'/ ‘\\Rg, R$/ \\Rﬁ
| X H Re
R
A B C D

20
where R=H, methyl, ethyl, propyl, butyl, pentyi or hexyl group and X is a halide and
preferably a chioride, and R, and Ry=H, methyl, ethyl, propyl, butyl, pentyl or hexyl
group and where R, and Ry may or may not be the same, and R;, Ry, and R; and
Rg=methyl, ethyl, propyl, butyl, pentyl or hexyl group and where R3, Rq, Rs and Rg

25  may or may not be the same.



A 20 where R=H, methyl, ethyl, propyl, butyl, pentyl or hexyl group and X
is a halide and preferably a chloride, and Rl and 122=H, methyl, ethyl,

' ropyl, butyl, pentyl or hexyl group and where RI and R2 may or may not

“Pezﬁ‘r%”s? Mg, and R3, R4, and Ry and Rrmethyl, ethyl, prop ?Eﬁ@?}%ﬁéﬁﬁ]’ﬁ

or hetcyl group and where R3, 1k4, R5 and R6 25may or may not be the
same. The acidic ionic liquid is preferably selected from the group
consisting of 1-butyl,4- methyl-pyridinium chloroaluminate, 1-butyl-pyridini
urn cRlsrealimmetealibistyiSabhettivduimidaz oliugrreh lorsslimpiatearick-
1-11-pysiginismaehlerQaldroiN 368 L LI 0LeRS AL ArtiRA  tnthadnvention.
an all&{c_!tpqlide may %yﬁn%lgllyube used S, g romoter, The ?%L%}d Qalide acts

~qmnid : 4! .
to promote the %ﬁﬁyi}atlon yreac ?ﬁega’nwn minum chioride to tofm the

prerequisite cation ions in similar fashion to the Friedel-Crafts reactions.
The IRalkyl-balidesdhat Bray heusat:ingiydaatlehbramides;alkyked as a
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
liquidShargkysiedidsatheicatalyst systbyisi @ thereatkiyk chitb itlesrerrhadicdes: to
hgglnﬁartnqm %@é&g{peﬁie%qm%m@%? f%éﬁlﬂﬁﬂﬁg&la m@d@l@%ﬁ%lae%gggayhe
eys one or in combination, etal halide lee, mployed to
Her G DR Sei iy A P PR RGP R R
comnvdilss USetmstimhibitorsirhbdifior ssabualt irlidan ohib Heledes, propy! halides
and ethyl halides. Alkyl chioride versions of these aliky! haiides are preferable when
chloroaluminate tonic liguids are used as the catalyst systems. Other alkyl chlondes
or halides having from | to & carbon atoms may be also used. The alky! halides may

15 te used alone or in combinaiion.

A metal halide may be employed to modify the catalyst activity and seiectivity. The
metal halides most commonly used as inhibitors/modifiers in aluminum chloride-
catalyzed olefin-1soparaffin alkyiations include NaCl, LiCl, KCl, BeCl,, CalCl,,

20 BaCly, SrCly, MgCly, PbCl, Cull, ZrCly and AgCl, as described by Roebuck and
Evering (Ind. Eng. Chem. Prod. Res. Develup., Vol. 9, 77, 1970). Preferred metal
halides are CuCl, AgCl, PbCl,, LiClL and ZrCly.

HC1 or any Broensted acid may be employed as co-catalyst 1o enhance the activity of

25  the catalyst by boasting the overall acidity of the ionic liquid-based catatyst. The use
of such co-catalysts and ionic liquid catalysts thar are useful in practicing the present
invention is disclosed in U.S, Published Patent Application Nos. 2003/006035% and
2004/0077914, Other co-catalysts that may be used to enhance the activity include
iVR metal compounds preferably I'VB metal halides such as ZrCls, ZrBrs, TiCls,

A0 TiCly, TiBrg, TiBrs, HICl, HiBr, as deseribed by Hirschauer et.al. in U.S. Patent No,
6,028,024.



catalyzed olefin-isoparaffin alkylations include NacCl., LiC1, KCI, BeCl2,
CaC12, 20 BaCl2, SrC12, MgC12, PbCI2, CuCl, ZrCl., and AgCl, as

desﬁc%rlbed by Roebuck and Evering (Ind. Eng. Chem. Prod. Res. Develop.
W/ %7949970). Preferred metal halides are CuCl, AgCl, PRETZ 8T/ 713

and ZrCLI. FICI or any Broensted acid may be employed as co-catalyst to
enhance the activity of 25 the catalyst by boasting the overall acidity of
the ionic liquid-based catalyst. The use of such co-catalysts and ionic
liquideestatysts avar wpdlinsefhiimopractieindothe sréde ntawentiomaf§ins
disclagedaimk) & RiblisheshRateat:Application Nes, 20030060352k a
2004/ 34, Q h L.co-cal lysts that sed 1o enhanc
e D R 0 S PG o
as Zrefun2rgpyd Wémamumw@raatqﬁ BY§ePf€¥$*ﬁF§MSé°§€H@§&|bed

by Hirsahaues etsatninstdgSonk adenitNaad, 828 024 tduig-tadhalioaiion. The
solubjlify of Ay dracarhe Qz.%'@e'%?u@&d{l&lé' dsolefing-izonaraffmsalkyations.

like most reactions in ionic |ct\J|ds is generally biphasic and takes place at

the intEMAERE tiredrglia €t "l*ﬁ%*‘éétﬁﬂ}ﬁéaﬁﬂiy\é?éﬂoréﬁfc?iﬁ’ﬂl?ée
genekelityncarded outie sdigguldotipdrodarbonipliase;dn aibaich systenaan

seml -Datgh tﬁ&’%m@ ;@%QEU&Q%&.%M{H@%&% Qg &@z@eﬁﬁﬂﬁ“ SRgeds
usual f(if’ I|p atic alk Iatlon The iso aran#n and oI N Gan hﬁvom

|ntro aéat‘é? or%%eénh%}%{tru?m SI Em?ﬁtlo"be w"eté}

|sopumf$¢rﬁ%lmwtwe r@@‘ffmfs’i irrtHeorafyel®t (o oG fatiBEfrlesirable to ensure
advaptagessisly B&\thenraﬁg&aamsaad preferably mpthesrapgeRiaRe has

semizpateh, ?St%@ 16 J39p rorfr:.ﬁer%lnt%oggced Jirse EE‘?% IpgLlely, o Fe%ure

mixture of isoparaffin 10and ofe ata yst vofume in the reactor is'int
rang& Bt 2 Yoloh HSIVBIoTSFEReES RS PARY K6 el x3wberaide,
Vdgorous sag-sdeshaleiig-ensureghad-comactaetweadn theessel is in

reaCtﬁQtél{?éa‘Mt‘@ calsk Thesreactionjem %Eﬂ%& GAD BReIRNgRRGS
-40C to +150C, preferably in the range -20C to 100C. Theﬁgpressure can

e i TP FAETAGHH B SBHR & TGRRL 6 T & 3500 ki iy persor
sufficféniteocdSesplth¢rdadtarmdn El?h@¢l[§Lﬂ@£p‘h¥a§é‘0R%eh¢demg@itmqéabf

reactmmgh@e\ae%ﬁb&%d&mJﬁ@g@p&;@w SRA9NGS 4R HRUFe sRFgherably

905 rqlsg to ? Wr}chT@aeS Qe%t enerate the gsélé:t;‘%qe%gﬁn be eliminated

using a € means ﬁnowncf)g\fﬁ l’(s eca”person
Typical alkylation conditions may include a catalyst volume ir the reacior of from 3
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 § and a residence time of

25 S minto ] hour

In one embodiment of a process according to the present invention, high guality
gasoline biending components of low volatility are recovered from the alicylation
zone. Thoseblending components are then preferably blended into gasoline.

30
As noted previously, alkylation using chloroaluminate ionic Hauid catalyst produces
trace amounts of organic chlorides in the hydrocarbon product during the reaction.
Removal of the trace organic chlorides is desirable because organic chiorides are

.8



At the reactor outlet, the hydrocarbon phase is separated from the ionic
phase by decanting, then the hydrocarbons are separated by distillation
and the starting 20isoparaffin which has not been converted is recycled to
RSB Typical alkylation conditions may include a cataf/stGGTHIRTERI 112
the reactor of from 5 vol% to 50 vol%, a temperature of from -1 0C to
+100C, a pressure of from 300 kPa to 2500 kPa. an isopentane to olefin
molar ratio of from 2 to 8 and a residence time of 255 min to 1 hour. In
one empselimfent diveiprocessaebotding o el presemtdmvbemionshilgh be
quality-gasalina-kiendiagcomponsis ahipyelatiity ae secovereddiom
the alilation,zone,Jnoss BlENdng Gomppnants,ag then preferably
blended into gasoline. 30 As notegl prewousfy, alfylatlon using
chloroaiuminate ionic liquid catalyst produces trace amounts of organic
chlorigesdaribehyerotatbamiprodrch gduring:the seastion iRemavalbiithe
trace GroaniG PJ%[%Q%%'%&%&HE%Q'%Q?&:%Héﬁigggﬁﬂga@@&(&ﬁjﬁﬁéf §pknown

to form dioxin during combustion. Removal of organic halides may also be
desirdbfE°tr et BRI Sae LS ARARGOLRS PeBHiEs Wik SEtar
wherciomorlequidecatalysts, based gmbialides dtherdhahechlofides are used.
5In agcerdaneg with the invention, the organic halide content of the
?éoduct of the alkylation reaction can be reduced by hydrotreating the
action product. The hydrotreating may also be done after the reaction
produetisrafired amithdinivel dompenieshiofer esmmpiiiotpofakdagasbiiidain
Vﬁhicméé&ﬁﬁcﬂﬁﬁiegaﬁﬁg RedphydetreatRdic 1 n aprefer edemhodioienting
the organic chloride concentration, of alkylate which has been prepared
it Sl ek it R g i e e
alkyldipae Ayt Ay eattatyeriansy HRitdatirey SRS wIgS from
pfesencerah bythogernyfdesmidsaydrautattng ecpditonis;swhidledrichude
temp?J(ﬂIH[&‘?offgmride content of gasoline from about 400 ppm fo less than 5 ppm. In

addition, the gasoline that has been hydrotreated under these conditions is not

degraded,

20 A process according to the present invention may use any hydrotreating catalyst.
Preferred are solid catalyst systems that contain precious metals such as palladium

and/or platinum on eilher aclivated carbon or a silica support.

The following Example is iliustrative of the present invention, but is not intended fo

limit the invention in. any way beyond what is contained in the claims which follow.

s
(93]



15200F to 600F and hydrogen pressures of 1 to 300 psig. This has
resulted in a reduction of chloride content of gasoline from about 400 ppm

to less than 5 ppm. In addition, the gasoline that has been hydrotreated
WP EHESE conditions is not degraded. 20A process accordiitg fBSa7/087113
present invention may use any hydrotreating catalyst. Preferred are solid

catalyst systems that contain precious metals such as palladium and/or
platinum on either activated carbon or a silica support. The following
Example is illustrative of the presentikiyeMiticn, but is not intended to limit
the invention in any Way beyond what is contained in the claims which
follow... EXAMPIHE eo Fuct from the alk lation r% ction of isobutane

P BRI 50 AT ISES YRRt wars

with buteﬁes using
deterrhli‘ﬁém@zha%f’ﬁﬁaémyf@bhmm%@méma@ﬁ@%ﬂpﬁi%&)ﬁ)(&ﬂ"aglkyi

Fhuorea&eﬁ@@daﬁé%Fafﬁpgﬁﬁ@%qpﬁa}rmd@s&mﬂa akg this praditeha #od
gram sample of ahyc § Queatng catalyst CO@S@%@@LE@’ Pttg'SPcegn ,_9,35 @

silica/alumina supp diluted in°11 ralﬁs ica car was loa
into af4/8¢ f&rahﬁéféwtabéwé&awaﬁwéﬂdéé@%ﬁdergﬂﬁwmgsmzaéﬁ@xse grit

cc/minvat 1280@<psis and 26enetondhenrs: heatodate prathat yasatiten

passpt@/min at 200 psig and 250 F for 2 hours. The alkylate product was then passed

10 downflow over the catalyst at a rate of 17 o/hr (LHSV = 4 he'') at 400 F with an Ha
flow of 35.6 co/min and a pressure of 200 psig. A sample of the hydrotreated product
was collected and determined 1o have an alkyl chloride content of 5.2 ppm by XRF

SPECITOSCOpPY.

15 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 exempilified herein.

.40 -



10downflow over the catalyst at a rate of | 7 g/hr (LHSV = 4 hil) at 400 F
with an H, flow of 35.6 cc/min and a pressure of 200 psig. A sample of the
hydrotreated product was collected and determined to have an alkyl
chloride content of 5.2 ppm by XRF spectroscopy. 15There are numerous
variations on the present invention which are possible in light of the
teachings and supporting examples described herein. It is therefore

What is giig1eddsd that within the scope of the following claims, the invention may

be practiced otherwise than as specifically described or exemplified
’Qﬁ Qn.la%{Vhat is claimed is: 1.An alk ,Iatiorggfprocess comprising contacting
a

;
irsthydroCarbon fead compraE-at foa st Trid SRATHANFRIFOMPYTHE ot least
f@f&?%ﬁﬁa@m@aﬁwm Seleoh ddipdroviarhe miced samptibingoeklpastioRe comprising
sopaeifia Reiaio Mg frRDRAMEY IR ARG RERELAUI acidic jonic
lgo&l% ligui éa&%\%jyst I#gaetr all%jlr%tl_qn conditions to produce an alkylate _
chntaming an orgame il SR Emdeingdiset #pdre setanng an organic

lgfaradorntading slrisathy patiipstiththelipresenit efiueingamyRaeyst in the
inydeaize anngrondiionseiniarbireaih caRGRRIHEHoRALIRCALIANEALIS: of the

in.the ag%léyl te; ere%e acidjc ionic liquid is a chloroaluminate ionic
e el S B Gh ARG A i Ao i a9 dc s Hgapalenate fonic
I@uﬁmﬁﬁg mﬂﬁpgmmiwmmhmmé qulskiuted i@ii@iﬁ;@ﬁ#f@yﬁ fsaﬁ]bstatuted
a il 0 : tr (0]n]] orthe .
ﬁ? neg{:]l Fjormlug1 : r% %E'H?Cb an D,Q’rdégé;& 'ggféigel?ﬁég 1%%%%&?534@%’*?’?@ onium
I'ﬁlgémr SiaZal %sﬁa&—ﬁ?mgm ePh R 1SERAH SRRyl Brotpand D,

regieestiveld, halide and preferably g chloride, and R1 ang R2=H, methyl,

may not be the same, and R3, Rézend R5 and RB=methyl, ethyl, propyl,
butyl, pentyl or hexyl group and whefe R3, R4, R5 and R6 may or may not
be the same; and wherein thke iorfic liquid catalyst further comprises an
alkyl halide. P B

where R=H, methyl, ethyl, propyl, butyl, pentyl or hexyl group and X is a halide and
preferably a chloride, and R, and Ry=H, mathy, ethyl, propyl, butyl, pentyl or hexy! group
and where R, and R, may or may not be the same, and R,, R, and Rs and Reg=methyl,
ethyl, propyl, butyl, pentyl or hexy! group and where R,, R,, R and Re may or may not
be the same; and wherein the ionic liquid catalyst further comprises an alkyl halide.

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

and 1-H-pyridinium chioroaluminate (HP).
11



10.

2.The process according to claim 1, wherein the acidic ion_ic_ Ii_qwd is
selected from the group consisting of 1-buty|-4-methy_|—pyr|d|n|um
chloroaluminate (BMP), 1-butylpyridinium chloroaluminate (BP), o
1-butyl-3-methyl-imidazolium chIoroaIuminate_(BMIM) and 1-H-pyr|_d|n|um
chloroaluminate (HP). 3. The process according to claim 1, wherein the
hydrogenation conditions include temperatures from 200 F. to 600 F. and

Aijeragecepsessaresiftpim 146i30Q ,P%eféfr’{] Wﬁ@r%@%ﬁ@%%&&t%ﬁ@“ include
nYaesel i in ig.selected from, t roup consis . o
%obuta%%%ﬁgﬁtﬁggn%mlx ur%i ﬁqgrggﬁr @@5%%9 BRirgtto 300 psig.

claim 1, wherein the olefin is selected from the group consisting of

Ehisyfenecesy m@m&m&a%p@%@ﬁﬁ%ﬁé‘%@ﬂé%‘ﬁ? 1@%&%@% -!: the group
S S A o e

catalyst volume In the reactor of from
of from -10 C. to 100 C., a pressure of from 300 kPA to 2500 kPa, an

- TSepertessstaatefifingaiardaiie af figmardito SaNdATesidencedime.of .]’t%e group

| 7. rocess,according to claim 1, further.comprisin
e N B BEISRRR, Peb eer eradrurioe oy, o
The process according to claim 1, wherein the hydrogenation catalyst

Teenmprisess platicuing rellagiim Ok HeRl MPLUERSI9RA SOleYRP liude & catalyst

volume in the reactor of from 5 vol % to 50 val %, & 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 8 and a residence time of 1 minute to 1 hour.

The process according to claim 1, further comprising recovering high quality gasoline
blending components of low volatility.

The process according to dlaim 1, where the alkyl halide is selected from the group
consisting of methyl halide, ethyl halide, prepyl halide, 1-butyl halide, 2-butyl halide,
tertiary butyl halide, pentyl halides, iospentyl halide, hexyl halides, ischexyl halides,
hepty! halides, ischeptyl halides, octyl halides and isooctyl halides.

The proecess according to claim 1 , wherein the hydrogenation catalyst comprises
platinum, paltadium or their mixiures on a solid support,

in an alkylation process in which at least one olefin having from 2 to 6 carbon atorns and
at least one isoparaffin having from 3 to 6 carbon atoms are contacted in an alkylation
zone under aikylation conditions with a cataiyst comprising a chioride-based acidic ionic
liquid to produce an alkylate, the improvement comprising reacting at least a portion of
the akkyiate with a hydrotreating catalyst in the presence of hydrogen under
hydrotreating conditions to reduce the concentration of organic chiorides in the atkylate;
where the acidic ionic guid is a chioroaluminate ionic liquid prepared by mixing
aluminum trichloride (AICL) and a hydrocarbyl substituted pyridinium  halide, a

12



11.

12.

13.

14.

10. in an alkylation process in which at least one olefin having from 2 to 6

carbon atoms and at least one isoparaffin having from 3 to 6 carbon

atoms are contacted in an alkylation zone under alkylation conditions with

a catalyst comprising a chloride-based acidic ionic liquid to produce an

alkylate, the improvement comprising reacting at least a portion of the

alkylate with a hydrotreating catalyst in the presence of hydrogen under

hipiFGRreaRYlg cothgiiivied to ireidecditne contigatratiakoboiganicehloidemalide or

indhemtigdaieowberadheasigic JRnig oyt lerqalymi ia-

liquid prgpared by mixi%ﬁuﬁ%ﬁﬁ%ﬁmﬁi@éﬁ (%?%?gfﬁ% Eﬁ%g r%%%’r%%

substituted pyridinium halide, drocarbyl substituted imidazolium

halide, trialkylammonium hyd»lphah!de or tetraalkylammonium halide of the

general formulas A, B, C and DS#spectively, A where R=H, methyl,

ethyl, propyl, butyl, pentyl or he>iylxgroup and X is a halide and preferably

a chloride, and R1 and R2=H, rplqzhylkiethyl, propyl, butyl, pentyl or hexyl

group and where R1 and RﬁWmay not be the same, and R3, R4,

and R5 and R6=methyl, ethyl, yl, butyl, pentyl or hexyl group and

where R3, R4, R5 and R6 may qr may not be the safne; and wherein the

ionic liquid catalyst further compgjses an alkyl halide. 11. The process

according to claim 10, whereirrthgmcidic ionic liquid is selected from the

group consisting of 1-butyl-4-methyl-pyridinium chlofoaluminate (BMP),

1-butylpyridinium chloroaluminmk‘ng BP), 1-butyl-3-methyl-imidazolium

chloroaluminate (BMIM) and &=H¥pyridinium chloroaluminate (HP). 12.

The process according to claim 10, wherein the hydrotreating conditions

wEkvdetempeg e : g? .10 600 F.) an%( : ,

E}yc%ro%e‘n (gr% %ﬁéséﬁ?ﬂnﬁ%gbg% é,[ll;p %?]t v%geﬁree)fgl REH At ating halide and
LR eB 08 ARAHtrAND ArshiumeEIinethYhiRtares brbd semtyl or hexyl group

§2{ép‘d’!@r@_$§ﬁ?}w@ tocessa@coaydingtie tﬂai'ﬁaﬂdé, %w;gi,r‘ﬁn?ﬁ)@ﬁp #d Re=methy!,

sgjec pyleng, butylenes,

peisdivenaihe geup BPRQL@'%%%%HM Wherd E%C%I’dlﬁb? Ly Eﬁrﬂ'@b?r may not

N
process a ngtoc

RE %enes and mixtures thereof. 4. The
w%%r%iﬁﬂﬁh?'isﬂﬁgéﬁ?ﬁﬁ% dBfol2BY figritsatghehfurther comprises an alky! halide.

The process according to claim 10, wherein the acidic ionic liquid is selected from the
group consisting of 1-butyl-4-methyl-pyridinium chloroaluminate - (BMP), t-butyl-
pyridinium chloroaluminate (BP), 1-butyl-3-methyl-imidazoiium chioroaluminate (BMIM)
and T-H-pyridinium chloroaluminate (HP).

The process according to claim 10, wherein the hydrotreating conditions include
temperatures from 93° C. to 316° C. (200° F. to 800° F.} and hydrogen pressures from 1
to 300 psig; and wherein the nhydrotreating catalyst comprises platinum, palladium or
their mixtures on a solid support. '

The process according to claim 10, wherein the olefin is selected from the group
consisting of ethylene, propylene, butylenes, pentenes and mixtures thereof.

The process according to claim 10, wherein the isoparaffin is selected from the group
consisting of isobutane, isopentanes and mixtures thereof,
13



16.

consisting of isobutane, isopentanes and mixtur_es thereof. 13 15.An

alkylation process, comprising: a. contacting a first hydrocarbon feed

comprising at least one olefin having from 2 to 6 cgrbon atqms ar]d a

second hydrocarbon feed comprising at least one |sopar_aff|n having from

3 to 6 carbon atoms with a halide-based acidic ionic liquid catalyst un_der
alkylation conditions to produce an alkylate containing an organic halide;

b. adding the alkylate to other gasoline blending com.ponents to produce

%%{ aatte asoline; and c. contacting at least a portion of the alkylate

gasoﬁ & Wi ?%?f&roﬁ?%ﬂ%‘@atalyst in the presence of hydrogen und_er
Rydrotréatiagioerittehbydroesiiion fag@w‘gf@m.gg@%gwﬁgﬁ I}@% from 2
in the ajdatersasoliafivvbriedne.aqiiciCNY inachioroalimnate. o\ o
ionic Iiasuid repared by mixing aluminum trichloride (AIC1 S’a_ o
hydroclau":lg:’ﬁgrz %%%??ﬁﬁ AR WM@%%?&%&W%%M@G@@ ionic liquid
imidazefitatish afider misfiatiamesaditionshidpohalice 1 URABMRRIYR organic
halide piite general formulas A, B, C and D, respectively, A

b. adding the alkylate to cther gasoline blending components to produce an alitviate
gasoline; and
C. contacting at least a portion of the alkylate gasoline with a hydrofreating catalyst

in the presence of hydrogen under hydrotreafing conditions to reduce the
concentration of the organic halide in the alkylate gasoline; where the acidic ionic
liguid is a chloroaluminate ionic liquid prepared by mixing aluminum trichioride
(AICls) and a hydrocarbyl substituted pyridinium halide, a hydrocarby! substituted
Emidézoiium halide, trialkylammonium hydrohalide or tetraalkylammonium halide
of the general formulas A, B, C and D, respectively,

o
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where R=H, methyl, ethyl, propyl, butyl, pentyl or hexyl group and X is a halide
and preferably a chioride, 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 R;, R, and
Rs and Re=methyl, ethyl, propyl, butyl, pentyl or hexyl group and where Ra, Ry,
and R and Ry may or may not be the same: and wherein the ionic liquid catalyst
furiher comprises an alkyl halide.

14



16.

7.

where R=H, methyl, ethyl, propyl, butyl, pentyl or hexyl group and X is a
halide and preferably a chloride, and R1 and R2=H, methyl, ethyl, propyl,
butyl, pentyl or hexyl group and where R1 and R2 may or may not be the
same, and R3, R4, and Re and R6=methyl, ethyl, propyl, butyl, pentyl or
hexyl group and where R3, Re, and Re and Re may or may not be the
same; and wherein the ionic liquid catalyst further comprises an alkyl
halide. 16. The process of claim 10 or claim 15, wherein the hydrotreating
catalyst comprises platinum,palladium, or their mixtures,andisona

JorasupRSR. a7cHe @ﬁooesﬁaﬁhclwmumawatﬁé%M%Qéﬁéhﬁaﬁé}%iﬁ%mmsas
S AGa%0lINSIAGNT COMPANGNL. itires  and s on

a solid support.

The process of claim 1 or claim 10, wherein the alkylate is a gasoline blending
component. '

18



