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Al kyl ate gasoline is a high quality and efficient
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15 gasoline cuts with high octane number using sulfuric and hydrofluoric acids. This

process has been used by refining industries since the 1940’s. The process was driven

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

Alkylate gasoline is a high quality and efficient burning gasoline that constitutes

20  about 14% of the gasoline pool. Alkylate gasoline is typically produced by alkylating
refinery isobutane with low-end olefins (mainly butenes). Currently, alkylates are
produced by using HF and H,SO, as catalysts. Although these catalysts have been
successfully used to economically produce the best quality alkylates, the need for
safer and environmentally friendlier catalysts systems has become an issue to the

25  industries involved.

The quest for an alternative catalytic system to replace the current environmentally
unfriendly catalysts has been the subject of varying research groups in both academic
and industrial institutions. Unfortunately, thus far, no viable replacement to the

30  current processes has been put into practicc at commercial rcfinerics.

Ionic liquids are liquids that are composed entirely of ions. The so-called “low
temperature” Ionic liquids are generally organic salts with melting points under 100
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The quest for an alternative catalytic systemto
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:3? B’ﬁgts l@@laﬁlmmates(zufﬁl as Alz(,l-; kn(d%FIZBn , [((,235 2)2NT, aal(h sulphates
(RSOy), carboxylates (RCO;") and many other. The most catalytically interesting
ionic liquids for acid catalysis are those derived from ammonium halides and Lewis

20  acids (such as AICl;, TiCly, SnCly, FeCls...etc). Chloroaluminate ionic liquids are

perhaps the most commonly used ionic liquid catalyst systems for acid-catalyzed

reactions.

Examples of such low temperature ionic liquids or molten fused salts are the

25  chloroaluminate salts. Alkyl imidazolium or pyridinium chlorides, for example, can
be mixed with aluminum trichloride (AICl;) to form the fused chloroaluminate salts.
The use of the fused salts of 1-alkylpyridinium chloride and aluminum trichloride as
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

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

U.S. Patent No. 5,104,840 describes ionic liquids which comprise at least one
alkylaluminum dihalide and at least one quaternary ammonium halide and/or at least
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(RS(V). carboxylates (RCO) and many other. The nost
catal ytically interesting ionic liquids for acid
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Lewi s acids (such as AICI3, Tid , Snd
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guat ernary ammoni um phosphoni um hal i de; and their uses

as solvents in catalytic reactions. U S. Patent No.
6, 0%n& BarEiR&T idd@Sliduidd Uhdhhéil AbiRb @t pRparBRSi rhdyQiks be found in

Fr i o iaepdios ookl bR TAgeD Sl Ramlicaiqnpybiicatons

li qtzooh/@dﬁbm@aeowmesja ion is formed from

ﬁonstituents conprising (i) at |east one al um num
rihalide, (ii) at |east one salt selected Irum al kal

met ah thaddsi dbeadcal k@ lthcrencgghdclof B’Elba)hluhx’t}{aie(jenlc A4 ke sparked some

gﬁ;?rlg .ﬁsjeug&!? -cataqyz’ed 91111( tat(xeornr}gl E%lcqlqulds asa possul)le ‘alternative. For
example, the alkylation of isobutane with butenes and ethylene in ionic liquids has
been described in U.S. Patent Nos. 5,750,455; 6,028,024; and 6,235,959 and open
20  literature (Journal of Molecular Catalysis, 92 (1994), 155-165;
“lonic Liquids in Synthesis”, P. Wasserscheid and T. Welton (eds.), Wiley-VCH
Verlag, 2003, pp 275).

Aluminum chloride-catalyzed alkylation and polymerization reactions in ionie liquids
25  may prove to be commercially viable processes for the refining industry for making a

wide range of products. These products range from alkylate gasoline produced from

alkylation of isobutane and isopentane with light olefins, to diesel fuel and lubricating

oil produced by alkylation and polymerization reactions.



phosphonium salt, or ternary sulfoniumsalt, or a
m xture of any two or nore of the foregoing, and (iii)
W@rooB®AE22 one aromati ¢ hydrocarbon conpound. Ce¢EDS2007/087121
exanpl es of ionic liquids and their nethods of
preparation may also be found in U S. Patent Nos. 5,73
1,101; 6,797,853 and in U S. Patent Application
Publ i cati ons 2004/0077914 and 2004«?133056 In the
| ast decade or so, SUMMATRY QEAEE DIVENTIONoal uni nat e
ionic Iiquids sparked sone interest in Al Cb-catalyzed
alkylation in ionic liquids as a possible alternative.
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olefins, to diesel fuel and lubricating oil produced
by aIkyIatiOn and pol yneri zation reacti ons. SUMVARY OF

THE | NVENTI ON The present invention relates to an

al kyl ati on process conprising contacting a first

hydr ocar bon feed conprising at | east one ol efin having

from2 to 6 carbon atons and a second hydrocarbon feed

conprising at |east one isoparaffin having from3 to 6



carbon atons with a catal yst under al kyl ation
conditions, said catalyst conprising a m xture of at

wo ews7¢pe acidic ionic liquid and at | east onRCHUER2007/087121
hal i de, wherein the alkyl halide is produced by
reacting at |least a portion of the first hydrocarbon
feed with a hydrogen halide under hydrohal ogenation
conditions to convert at |east a portion of the

ol eMEIAILBRDESERIPTION he first hydrocarbon feed to the
al kyl hal i de. DETAI LED DESCRI PTI ON The present

invention relates to an al kyl ati on process conpri sing
contle Piesryt IVeian erdaiesio AN sHXEUMNPrCHINFPIMBTINRE WNiarEis
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| east one |soparaff|n 1aving from3 to 6 carbon atons
B t lndhatdessteng ssoparpifiahavingcyera d itoh cEBIAYTOHEN 2 eiglypt under
cat glyBliof QABHiIbSY, B6d atdlsKEdMRisPh a@lixtRAF hi 10RE0RG MicGionic
tonic’liquid and at | east one alkyl halide. One
conpigridabd grcast mealk¥kplie-t o the process of the present
invention is at |east one olefin having from2 to 6
carbon atons. This conponent may, for exanple, ~be any

r ef IORE CYMPRAERHE & fasetockitp tha RTaRRTS Ohthe BFFpS HYCII0R{] 3 deast one
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present invention is at |east one_ isoparaffin having

f r oRSTPeRYdYErocAPYHLFeHE Shish cempias YeftiSonent may, for
exanpl e, be any refinery hydrocarbon stream which
cont ai ns isopara&{i s, The process according.to. the
o1 o< STBRETOH SPeisingh O TDG T My b et ol s
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ronf 3 ¥ RutraEbor AR RIghS P R 1 SR> ac cor dance
with the present invention, a m xtuie of hydrocarbons
as q%scribed : : . o .
€ processes according to the present invention are not limited to any specific
feedstocks and are generally applicable to the alkylation of C3-Cs isoparaffins with
C,-C, olefins from any source and in any combination,
20
In accordance with the present invention, 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 ionic liquid and at
least one alky! halide. The present process is being described and exemplified with
25  reference certain specific ionic liquid catalysts, but such description is not intended to
limit 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.

30  The spccific examples used herein refer to alkylation processes using ionic liquid
systems, which are amine-based cationic species mixed with aluminum chloride. In
such 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
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above is contacted wth a catal yst under al kyl ati on
conditions. A catalyst in accordance with the present

WO posglatd7en conpri ses at | east one aci di c i oni cPCT/A83007/087121
and at |east one al kyl halide. The present process is
bei ng described and exenplified with reference certain
specific ionic liquid catalysts, but such description
is not intended to limt the scope of the invention.
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and ceigealyménatd, puchag é@umrlemdwmnrh@@g'@&ahmn@( anpl es
used herein refer to al kylation processes using ionic
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obtain the appropriaté¢ ac® it%(é table for the

al kyl ati on chem stry, YheA on k&P iquid catalyst is

enerally prepared to fu acidit ength by m xi ng
gnerml ar part of thé® é%'rf?’bdﬁ‘r”i'“d‘fpéac'ﬁ?{‘f‘?&ﬁlnﬂ% chl ori de

with two nol ar parts of al um num chl oride. The
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al umnum 11 chlor rocar byl
substituted pyridiniumhalide, a hydr ocar byl
substituted i m dazolium halide, trialkylamoni um
hydr ohal i de or tctraal kyI anmoni um hal i de of the

general f as and D, rewpectively, Ra B CD
é\ /\ 9 ® l X ® '!J X"
:/ . \_—_/ X.' / \ Rs / \\RS
l X Rg
R
A B C D

15
where R=H, methyl, ethyl, propyl, butyl, pentyl or hexyl group and X is a halide and
preferably a chloride, 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, Ry, and Rs and
Rg=methyl, ethyl, propyl, butyl, penty! or hexy! group and where R3, R4, Rs and Re

20  may 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-pyridinium chloroaluminate, 1-butyl-3-
methyl-imidazolium chloroaluminate and 1-H-pyridinium.chloroaluminate .

25

In a process according to the invention an alkyl halide is used as a promoter.
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where R=H, nethyl, ethyl, propyl, butyl, pentyl or

hexyl group and X is a halide and preferably a
wehiosnieiez and R and nethyl, ethyl, propyl, betyU$2007/087121

pentyl or hexyl group and where R and R2 may or may

not be the sanme, and R3, R4, and R 5 and R6=net hyl,

ethyl, propyl, buryl, pentyl or hexyl group and where

R3, R4 R5 and R may or may not be the sanme. . The

aci dihe alkgriatidd is q@delcedsn seefancapit) thednveptiandyfreastng pideast

9 Ir'1|0 Brii5R BBinS bicRBic Red Wit Wihydrogen HARd WHderihy BioHhIDEdRRon

roal um nate, 1-butyl-pyrridinium chl oroal um nate,
| - ba@rylnnogs trRON YRR at l98FtaeBIon ahibe RleBRoa sy halidgnkhis is
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t he ol nic feed with hydr ogen hal i de under

hydrhelnhvb»gr@wate# éﬁmctbmiﬁiw fsﬁds ﬁoo cxile Pe P teke 3 skip-gjream of

por el cohfdmirdl refinctptebtock ndiredey thahvaith Hel unlibi Gndlifions
acconpllshed i n accordance wi.th the pr@;g&b i nvention

by MBI pvarethe plefinsip theistiprsipramyipia a idesrsughps sec-butyl

19t I GAM-Mrf1RhRrily, dhRhadyl Kideeediniiy die@h dhDgaRREtE Oto the
condi ti ons and addj ng,the r%?ﬁltln al kyl halide to

the°§P‘k§}|55‘t‘%"b‘?fﬂ2€o'ﬁ€°‘°i*w‘°o‘?ﬁ ARG he al kyl hal i de
is generated fromthe olefin feed. For exanple, one

can a slip- t am of th i,.n- t ai nj .
o Hharpeip e plEATs U P LS e Vi 8 describes a
c On@kdc;cs@ S mutel t?ﬂt)%?(lbdddh?lrpﬁﬁmg atrﬁigtﬁ&’l «ffahi@rdus HChend
rean1|n 0 a ali des suc s.sec-bu
by BRI e e R 4l TR g e oam
can cb:&:ciatfﬂtcﬁl&iq&d)ub HOD mbfheiredbed 0 St Thd preduet tiitylghloride is
i nj ecte |

Ly ot Snc hoeest PSR § AR Qberpaepys e e PR
Pat QBI00, ML) dbsclBA the 13¢tiahes anhydmas HCI and butenes to make t-butyl

chloride in the presence of Lewis acid catalysts such as ZnClI2 using t-butyl chloride

20  as a solvent at atmospheric pressure and -25 to +50 °C. U.S. Patent No. 2,434,094
describes the reaction of anhydrous HCI and butenes in the gas phase in the presence
of an inert diluent to make t-butyl chloride in the presence of Lewis acid catalysts on
inert supports. Operating temperatures were below 300°F to avoid decomposition of
the alkyl chloride. U.S. Patent No. 2,418,093 contains a good description of the

25  general chemistry. Apparently isobutene reacts selectively to give t-butyl chloride in
the presence of small amounts of butenes. However, some of the patents above
address the selective synthesis of t-buty! chloride in the presence of excess linear

butenes.

30  The alkyl halide acts to promote the alkylation by reacting with aluminum chloride to
form the pi’erequisite 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
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process to nmake t-butyl chloride by passing a m xture
of anhydrous HO and isohutene ( 1.2 nolar ratio) in

w0 b@sgag2phase at at nospheric pressure throughPCT/US2007/087121
concentrat ed aqueous HCO nuaintained at 60 OC. The
product t-butyl chloride is condensed fromthe vapor
phase effluent of the reactor. OQther patents (e.g. FR
2,300, 751) describe the reaction of anhydrous HO and
but eand sthyldhalidaee Alkybehlgridesatsions efehgsp alkhalides geamefergble when
Lew c%lo%'ltgniﬁcﬁé i%méslitqﬁid§% Bsc@Ss g@g{glyﬂs;,ﬂ'@@ng '(ph‘érmkyl chlorides
chloride as a solvent at atnospheric pressure and -25

t o +o5balivies haying fromy}t g capken apmsmay o alsgjusedr Theaky! halides may

r eaqde @ Mne 3PV EARBHSHdAC! and butenes in the gas phase
in the presence of an inert diluent to nmake t-butyl

Ghloride in the presence of Lew s acid catal ysts on

| Nerfor SHABA LM Hate BABE Buidi0tht SRPRIUE BR fe WM yEanlilyPWhloride such
3000F to avoj d deconposition of the alkyl chloride.
8

on . Ky )
U. S.2s pihyshloridg, terpany patybdroridsritopr k! chlogidber tiwd chlepdssofhe
of tahg1 gRsiRIeabt hBREG ke dARERSGA (HeYsopaaliiitmB 8lelifaktSin a
sel ecti vel %Bt o give t-butyl chloride in the presence
of s plkyltiemteaction. Siat bpakylatignplinaputans enesig
10at @Rfofoafifi:Re RAANGHTs, FHR xHBHIE Ghd prefeaMB bikgBhafid&fwould be 1-
t - but él chloride in the presence of excess |jnear
but WES chlerils, Zbwiyd chipnide gifedigpyPupydelyp 8 cprpfynation of these
aL KyehRtiten Mgt preReibiyN e %!k&lhh&v!riklfﬂsﬁlldlmldfdﬂilv?[»ﬂ tﬁzeorb On Malﬁn to, in
the prerequisite cation ions in.sim fashi.on 1o
r 1 dbrops gpars o Gamhad e parikingljon o1hs isderariin, Hrao
be uskdks arakedda cathlyid arbéuntsi tizally, #HelayHousthbixhé sle@ halides should
| kyl iodides. Preferred are isopentyl halides,

1B S b et o] St W aoRhnl iR oL g catelvs
et hyliChalThél@sounAl df yHe atkyl ulidebaisten s ange fafm 0.0esmold-k§d mol%
hal i des .are pr.eferahl e when chl .oroal umnate, ionic
1 i i L0 B ZChE BoesMegPur o) uff QA IR God BRicyrppr
chl oidleld mol% of the AICI; are preferable in order to keep the acidity of the catalyst

at the desired performing capacity. Also, the amount of the alkyl halide should be

20  proportional to the olefin and not exceed the molar concentration of the olefin.

Without being bound to any theory, when ethyl chloride, for example is added to
acidic chloroaluminate ionic liquids, ethyl chloride reacts with AlCl; to form
tetrachloroaluminate (AlCly") and ethyl cation. Hydride shift from the isoparaffin
25  (isopentane or isobutane) to the generated ethyl cation leads to the tertiary cation
which propagates the inclusion of the isoparaffin in the reaction and, hence, the

alkylation pathway.

A metal halide may be employed to modify the catalyst activity and selectivity. The
30  metal halides most commonly used as inhibitors/modifiers in aluminum chloride-

catalyzed olefin-isoparaffin alkylations include NaCl, LiCl, KCl, BeCl,, CaCl,,

BaCl,, SrCl,, MgCl,, PbCl,, CuCl, ZrCl, and AgCl, as described by Roebuck and
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or halides having from1l to 8 carbon atons may be al so

used. The al kyl halides nay be used alone or in
w@eoeBlomeei on. For chl oroal um nate ionic |iqui dBCT/UR®07/087121

al kyl halide is preferably an al kyl chloride such as

ethyl chloride, tertiary butyl chloride, isopcntyl

chloride or butyl chlorides. The al kyl chlorides of

choice are those derived fromthe isogaraffln an

ol effverielnd dbnan Chergi Rrech Ras- Bevelen- ofrlr 441960 PIFB’FE@ pgtal
al kyhiai-l Q8 cab, ipebubaneritt, biy prgnes in

chl oroal um nat'eionic liquids, for exanple, the
preferabl e al kyl halides would be 1- butyl chloride,

2- byfey br &Slﬁ?&rﬁl@d Aid Bﬁﬁbé @}ﬁMoﬁHtayéo St % tob@hdce the actlvnty of

conbi nat1 6n of these chlorides. Mst Preferab

al kylte catlvertychoastiae gheguermly atidilyeo! e ipnigligidsbased %?‘@énf he use
t 0, of fuch BEBHtMystd aﬁMQJﬁﬁc hysl da@@ysisrtﬂiﬂ %e%&eiﬁlnﬁi iabtﬂ:mg the present
participation of the |s araffin. The alk h %ﬁ

ar e inygppniindiscdgssd 1 §-8- Bablizhsd Rateyt Awgligagjon FPﬁe 23@6 5355961“‘1
t he 2ed4007791a! iclRs cs-baulds B rkaejpfe ugdd tb Maﬁ&ﬁﬁ@&tm@}t ﬂn@lﬁﬁe
and _not exceed the nol ar concen t|o gg %%V

Al Cl'gB mﬁécmmsgvr?af?raP'méV%|W‘ F% ¥

161 omi@,,a9d:, "aB e ARA,, PR, @s @kcrithé b)luﬁi/hkd‘aa\ﬁ:ﬁ btchl.Ah OIS3 Patent No.
Concentrations of the alkyl halides in the range of

0. 00928879 10 nol % of the Al Cb are preferable in order
to keep the acidity of the catalyst at the desired

e LR RaRBEA R AR AR
exc arkghatl&ﬁ lik®mas reonae i ioait iliqudoik gérdeeallp Ib'ephasin anWmHamplace at
1B apEet e B e arecaigeRaline ey @niGRpgel camied
| i quids a lighib yhdredurtahiptigsey i@ adhtsh WStehl Abdio-tagh bpstem or a
S hlt F?ﬁgbg%%?ﬁegnmpg%%ﬂeg?arc on 5)tage as is usul'y{‘or gll];h t?cnalk\!_yt%ll Q’ﬁe
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,

20  advantageously in the range 2 to 50, preferably in the range 2 to 20. In a semi-hatch
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 2 vol% to 70 vol%,
preferably in the range of 5 vol% to 50 vol%. Vigorous stirring is desirable to €nsure
good contact between the reactants and the catalyst. The reaction temperature can be

25  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 atmospheric pressure o 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.

30 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

isoparaffin which has not been converted is recycled to the reactor.
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(i sopentane or isobutane) to the generated ethyl
cation leads to the tertiary cation which propagates
wo b@siomokusi on of the i _.uparaffmin the reactPORUS2007/087121
hence, the al kylation pathway. A netal halide may be
enpl oyed to nodify the catal yst activity and
selectivity. The netal halides nost conmonly used as
i nhibitors/nodifiers in alum num chl ori decat al yzed
ol eflypicil slipylation ¢anditighdapdyaingludes caiabisypdungigithe regegr of from |
KC 'vol%lgs() vol%sya tem%r@ of 1$5rg I%PC MJQO%?C P%gsgurpo’grom 300 kPa

Zrc 4 AgC’, as described by Roebuck andEveri ng
(JIndp ZSEHgl’a @n ésepeniang ip olgtirsmolmerpléq fftom 3/t9) 8 ang a rgspdence time of
197@%“n3;p&gﬁred metal halidcs arc Qud, Agd, Pbd 2,
Lid, and Z . HO or any Broensted aC|d may be

énpl oyed as co catal yst to enhance the activity of the
cat gl y&tenmxd.h@ﬂﬁotfla asgactzég %c&va%g&b ltheq)@ésémwegtﬁont iangh G QiNikyC
l'i qui d- based catal yst. The use of "such co-catalysts
and grghnechlerding; eame‘atcawgbs‘ volpaitity Feregpyared ffropyghe Alkylation
Pr agHieC mAdkebAdRE @&ﬁ;l'%nehtm(@ teh PR fdrsbIFbISde@ SR 6assndé S.
Publ i shed Pat ent "Application Nos. 2003/0060359 and
2004/ 0077914. Ot her co-catalysts that nay be used to

10NhaRE RILRMe FhhMES e ilﬂl%dﬁd@oﬂt eBﬁea%hﬁhv&,qsm QUN#Snot intended
preferabl F net al des suc Zr Br

Ti CH9 limit o mverﬁwerm anmvgrbeyoanvchaws cppteipef igdheaips Mhish
by khischauer et al. in U S Patent No. 6,028, 024. Due
to the low solubility of hydrocarbons in ionic
liquids, olefins-isoparaffins alkylation, |ike nost
reactions inionic liquids is generally biphasic and
takes place at the interface in the liquid state. The
catalytic alkylation reaction is generally carried out
in a liquid hydrocarbon phase, in a batch system a
sem - batch systemor a
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conti nuous system using one reaction stage as i s usua

for aliphatic alkylation. The isoparaffin and ol efin
w@a008o®7ent r oduced separately or as a m xture. PdEs2007/087121

nolar ratio between the isoparaffin and the olefinis

in the range 1 to 100, for exanple, advantageously in

the range 2 to 50, preferably in the range 2 to 20. In

a sem -batch systemthe isoparaffin is introduced

first then the olefin, or BXAMPLEBe of isoparaffin and

olefin. Catalyst volume in the reactor is in the range

of 2 vol%to 70 vol% preferably in the range of 5

vol $xeoplsd v direparalipg of loesh IsButylpyniniing Closealgipipate fapic Liquid

e' NSUL6 <00 e&gﬂ@gct between the reactants and the

catalyst. The reaction tenperature can be in the range

5400C to + 1500C, preferably in the range -2Q0C to

+1OQ beﬁl Ip;rx]'kﬁmglrr\%ﬁﬁ)waﬁmﬁﬁz{ﬂe R4 rbdh kh\ﬁexﬁ@ﬁggmﬁ 1iQ40d prepared by

at nos ressure to 0 kPa, preferably
suf ml@nemat 1-Hutybpyidiniem rdela'e«i%(m«&ldb Witk Pt plighsd wepipypa éghloride

ReSiiflaNa&t dndBpnere. fﬁeas‘;«m&%ssoﬂ Uﬁtyiﬂ?ﬂd%ﬁx%ﬁ&hori& ahditht he
range a few seconds to hours, preferably O mnto 60

m n cormaspondingt] -rybriy Hdispmsplorpriinisate e GWCEM bglow.

48l i m nated using any of the neans known to the skilled
person. At the reactor outlet, the hydrocarbon pha

i s depalatedaniipghavicciave.dhp emghasmob\rnbsdonsinyHdjne €9ﬁé"r(° pure

the Da&%e&%h%&wﬂs @er%%n%aabnﬂlcbsbgmctvm ) 1 BhlbRBu@RN 9D e
startlng i soparaffin which has not been nverted I s

r ecprIe@drchesed ﬁemrAégrecthé,rThwwpe%Me w5 REPled en e Aga 81"E‘P’6ﬁ‘é?s

My ajld\eddusl Giray CBeal@dr aMtObenTbrésburé Ber higRC MaEr @blidg sfmhk
vol % to 50 vol % a tenperature of from

18000 tcIave P LS ghe PGS0 RPN 208 Bl s 1 ghjoroform and

| SOpamNrana ¢ fthedcaitdrRour@lbations 8hdk OCkertiatidn of thoredtian dmaure at
residence time of 5 mnto 1l

of &UYFEPESIE LR BFYIHG APEh snﬁﬁ%tsva&? bF‘HV@ﬁfrP%Vr? °X?$S§h

qualchlbMde, un-reacted pyridine and the chloroform solvent gave a tan solid product.

Purification of the product was done by dissolving the obtained solids in hot acetone

20  and precipitating the pure product through cooling and addition of diethyl ether.
Filtering and drying under vacuum and heat on a rotary evaporator gave 750 gm (88%
yields) of the desired product as an off-white shiny solid. 'H-NMR and "C-NMR
were consistent with the desired 1-butyl-pyridinium chloride and no impurities were
observed.

25
1-butylpyridinium chloroaluminate was prepared by slowly mixing dried
1-butylpyridinium chloride and anhydrous aluminum chloride (AICl;) according to
the following procedure. The 1-butylpyridinium chloride (prepared as described
ahove) was dried under vacuum at-80°C for 48 hours to get rid of residual water (1-

30  butylpyridinium chloride is hydroscopic and readily absorbs water from exposure to
air). Five hundred grams (2.91 mol.) of the dried 1-butylpyridinium chloride were
transferred to a 2-Liter beaker in a nitrogen atmosphere in a glove box. Then, 777.4
gm (5.83 mol.) of anhydrous powdered AICl; (99.99% from Aldrich) were added in
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gasol i ne bl endi ng conponents uf low volatility are

recovered fromthe al kyl ati on zone. Those bl endi ng
weewponeemt s are then preferably bl ended into geeDUSI907/087121

The follow ng Exanples are illustrative of the present

i nvention, but are not intended to limt the invention

in any way beyond what is contained in the clains

whi ch fol |l ow. EXAMPLES Exanpl e 1 Preparation of Fresh

1- Batgll pyrtiorgi(whilmstiafinigd faocehielithecteropdras e of the dighly exothermic

Cat ?éa)ft?’tfn. énécl:atrlﬁﬁ@Aidh @)s aaiaé?iwh}{ lre'sEMB% Qiﬁﬂ:ir-lljtmkinlgiliabiid aivas, left to

chloroalumnate 1s a roomteénperatufe ionic

pr e gemydtibgvemight inghaglave boxpleiquishwas dienifiliared b rempdeanya
sol i,d)y: Wit neat i g al L Lehl:aki de. | e w
;e Fiskhit e OB TR ing alt e TUTL ph G gl was
ehl osadde thgsataly sidorctbe #ldpisndif isgpentapewith ebylenedi ni um

chl oroal um nate are described below. In a 2-L

Tefl on-1ined autoclave, 400 gm (5.05 nol.) anhydrous

pyridine (99.9% pure purHé% ed from Al dmgm)gwere
s

m xed with 650 gm (7 nol.) [L-chlorobutane (99.5% pure
purchased from Al drich). The~autocl ave wa eal ed and
the neat m xture was allowed to stir at 125C unqz%trhl_1

e

aut ogeni ¢ PIesSurE~ovENJi ghta\NAf t er .coalingh A
autoclave]and epthg—ite the r actifdn"fwx s il ut ed
and di sso i pr2dB°Br of or m tran¥ferred t hree
liter round bot #&PEFPFEERT Concentration of the
reaction m xture at reduced pressure on a rotary
evaporator (in a hot water bath) to renove excess
chl oride, un-reacted pyridine and the chloroform
180! Eemtiplg2ve AlkylatomsdlisoflerpareduthtEthyRneivfithoa{theopreeficetdfie
pr odr%cr:nt s done by dissolving the obtained solids in
hot PRC&t6ne
A 300 cc autoclave was charged with 40 gm of ionic liquid catalyst, 100 gm
anhydrous isopentane and 10 gm ethylene. The reaction was then stirred at ~1200 rpm
15 and heated to 50°C at autogenic pressures. The starting pressure was 288 psi. The
reaction was allowed to run until the pressure dropped down into the single digits
range (5 psi in this case after 28 minutes reaction time). In the case of slow going
rcaction, the rcaction was allowed to run for lhr long. At the end of the reaction, the
reactor was vented out and a gas sample was checked by GC for ethylene
20  concentration. The liquid reaction mixture was allowed to settle into 2 phases. The
organic phase was decanted and analyzed for product distribution by GC analysis.

The reaction results are shown in Table 1.
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and precipitating the pure product through cooling and
addition of diethyl ether. Filtering and drying under

wo amsmi7and heat on a rotary evaporator gave 7BOI/Uy82007/087121
(88% vyields) of the desired product as an off-white
shiny solid. 1HNVWVR and ' 1C-NVR were consistent with
the desired 1-butyl-pyridiniumchloride and no
impurities were observed. 1-butylpyridinium
chl GrOmPlaM natviRiisn phiebariae Y1 &hdsReyn feorgneof B! o Co-
1- butylyyr i di ni um chl oride and anhydrous al um num
chlorlde (Al Cb) according to the foll ow ng procedure.
The 1-butyl pyridiniumchloride (prepared as descri bed

abo"lﬁ%le WS oW sh&\Ws 1B E8iilts\6A e WKy RtiorBEIEhyTedE Wi léaﬁéiﬁaﬁ\eﬁrothe
g rid of residual water (1- butyl pyri d'P).rH @3? |de

s IRrasnss ebssind chlprdsand i ihffp‘&Efé‘s? dospet ¥ chiorigim tptign of
t 0 @dopdntankii@ efhyNsle @ds @ind BEcofd?ngdd tHedbllowifd prodedudr i ed
1- butyl pyridiniumchloride were transferred to a

2-Liter beaker in a nitrogen atnosphere in a glove
box.A 300eR autédldvedw 3 hdrpedda thanl gn) omﬁmandﬂym calgst onger ed

Al Cl 3 (99. 99%fromAIdr h r add sma
por ?P}H%EPUE {apqniane 10,gm ¢4 e'%oa\g&g(g%l’ 5 ° réf‘l%“ﬁ%@ g regaction
10f t»\ﬁg :jh'éi:j giitted anD.IOU :i’;hﬁfhﬁki l{e@n%@ td IOPC ﬁt@ﬂﬁ)@erﬂb brefjsh&s Aﬂh|€|sﬁrtmg
was adde ulting a oki n uid wa ef t
to wﬁiurengstﬁ PEfy RSP f&ﬁ‘?“ Vs 5‘8&6@ oguReHy M PiTaNTY ?'aa?-e&
was dowemid ihk iagledigitorangaO\pei iatys case alics 8 alimed réde@biBlime). In
The resul t. ﬁg’ aci di c

t

1- u
e diearanre R R T PR R R ryfr ppdone Avthe
aI kyhdadsﬂ thenreadtioh Ibgprendterneas wertéd @it lmd e saniplawpd aiecked by GC
18r e ihé' eg’f g‘g‘cﬁ ’85% é? ﬁ\q%ﬁwlgn ’t‘tg{r“%I%Vaf]'v\évI ﬁ(\)/\vées ' ﬁet& 98y 2
W t IphdbEs. The afganiophase Wasglecohtedand hnabytzed O Progwat dlstrlbutlon by GC

analysis. The reaction results are shown in Table 1.

Example 4 Alkylation of isoPentane with Ethylene in the Presence of

20  Chloroethane as a Promoter

The reaction described in Example 3 was repeated but chloroethane (CH3;CH,Cl) was
added in place of hydrochloric acid (HCI). The reaction was run on 100 gm
isopentane, 10 gm ethylene and 0.9 gm chloroethane in 40 gm 1-butylpyridinium

25  chloroaluminate ionic liquid catalyst. The use of chloroethane was as effective as

using HCl in the reaction. Table 1 suminarizes the reaction results and conditions.

Example 5 Alkylation of Isopentane with Ethylene in the Presence of 2-Chloro-2-
methylButane (Iospentyl Chloride) as Promoter
30
The reaction described in Example 4 was repeated but iospentyl chloride was added in
place of chloroethane. The reaction was run on 100 gm isopentane, 10 gm ethylene
and 1.2 gm of iospentyl chloride in 40 gm 1-butylpyridinium chloroaluminate ionic
-13 -



anhydr ous i sopentane and 10 gm et hyl ene. The reaction

was then stirred at ~ 1200 rpm and heated to 500C at
W@RH0sQ®ITRr pressures. The starting pressure waBCRB882007/087121

psi. The reaction was allowed to run until the

pressure dropped down into the single digits range (5

psi in this case after 2 mnutes reaction tine). Tn

the case of slow going reaction, the reaction was
al | dad cetalysty }FOP%}WI ICNPrlqie(fmgearqqttn Pymorssdifegiive thap chloroethane

r eaghd A0} intREalkyBAh OF is¥RftaNERtShAtte. aR6 reacmsvas am‘:én@ly
was checked by GC for ethyl ene concentration.

| i q@xiherdicapd remve&nernée%asaw&nbf’ormoe SMPETRLUrlo] 5|qt%(r?"‘°“°“
phas&@sperali?®. %l?&ksﬁr@?éﬁr@d M\@tﬁmﬁi&é@@sm)t @dh@d"%h@cﬂ@k wédFrom

for pr oduct di stribution G&C anal ysi s e reactleﬁ?
Pes SRS AreesusRivid 7 PH- Talls ésanwgﬁﬁoqh@resctmnma% Jngcopgitions.
i soPentane with Ethylene in the Presence of HO as
Cocat al yst, Tabl e 1 bel ow shows the results of
al k;ﬂséf“?vﬁwngf‘b'étlh‘y\‘%’rfé“y\lle‘t‘?f‘qeé’biﬁé‘?ﬂ‘ﬁ’ﬁ‘é‘“?‘l‘f‘ctvﬁé #gstéﬁce
of  edabiydn thdd s rﬂﬁceaﬂlg shdttehdie ThY 1520108 ifhe bRSIMENbibspentyl
chl ori de. The Latlon of |so‘pﬁe§t e with ethlg%gg

RS e .QHé ¢ &APAY IsBpiag F BAS wereA!
10C @katm&ina\fgg ViREe WAsaoGedl tohEdd M upm THe ekpufintental au{ud clearly
cat al anhydr ous i sopent ene,
At TR o0t PRI O R OE o TS RSl TR PR gfpeess of
st i akedti@is imiodR0Quidgm and heated to 500C at aut ogenic

pressures. The starting pressure was 320 psi. The
reactiom was alThQyEe] HR-COTWHE] T WEhPLES TW/RsHnBRiRgd |
downlinto the gdingle digit$§ rangel (9 psi in this case
after 4 mnutes rleactlon I'{me). In”the case of s[ow
Phr LORAT RN PSP or f bt e [ gl e {23t vas
vent ¢8ndPressared eﬁrgas sarrpl > 1 hpgig ch®ptied by | &C for
B el T DA ALl R LS

% Selectivity

C3- 0.04 0 0.01 0

C4 0.86 1.88 1.93 4.97

Cs 67.78 67.7 62.79 65:53

Cé 1.14 2.6 2.44 5.19

C7 22.33 19.32 22.53 14.78

C8 2.94 3.25 3.68 327

c9 241 212 2.93 2.65

C10 1.5 1.59 1.78 1.64

Cl1 0.5 0.8 0.93 0.95

Cl2+ 0.5 0.75 0.98 1.02

Total 100 100 100 100

Table |

15
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phases. The organi ¢ phase was decanted and anal yzed
for product distribution by GC analysis. The reaction

w0 e®slte2are shown in Table 1. Exanple 4 Al kyleeT/082001/087121
i soPentane with Ethylene in the Presence of
Chl oroet hane as a Pronoter The reaction described in
Exanpl e 3 was repeated but chloroethane (CH CH2Q ) was
added in place of hydrochloric acid (HO). The
r eadhe alkylaeans inuthe prsvieBOEXgMPIes Bisrerfioan Bsing 1T ARERIATA feprls:

and 10,9 > gy é?;fn%%éaﬂ BEtwlebh d}gcrgxmc;tagkitsy}lcﬂ%g indthOa1kYhtion of

chloroalumnate ronic liquid catalyst. The use of
chl aefverypepianeaadthethylene uung Kl wate@ney! £ieprideqs progoters.

r eac}\tn'aelﬁs oﬁ_tﬁple%nélr?' %m‘é 'sl§> QRd fHa ?eeﬁ%ﬁ\)@lt {o%ntﬁﬁ%@/&s@-@é’mane
condi tions | ati on of |SO entane wt

Bt hpbempentane (%6 Prbéé%’@ﬁ c3é* oCsszCeé:mdo%é)zleﬁn%&qtmfbﬁt %{ﬁf'ém)

(I osipe Rkt ry (o el SQ:Q% %3 cFhMAARE Bbprh RAflr @RAGhr@Ptans) and 0.4ppm
described in Exanple 4 was repeated but |ospentyl

chl Bitfogen. A% reaeii9at e dBP"e?é@"-‘&f‘b"é’HP Srgerltithé. 8 ade-
reacti on was run on 100 gn1|sopentane 10 gm et hyl ene

nd 1 2 f t hi d
T D3I Bi oi N AT S BRTLRRE RO RPEP R | Putipyrdinium

102t Wn¥pdalurhinRORBIPYdm&RkOri de appeared to he nore
ef fective than chl oroethane and HO in the al kylation

of isopcntane with ethylene. The reaction was
ext MBI e XRp&RinRIfdanah shite Besc Mg eaxazemesdirre@wrtabw a

the reactign tenperat 500C
| CreTeaslar e B SLETUILP T aRe 0] BReLMedted Fed wes

t he wﬁthng:gﬁl SlipgietethyBnk irff 4200 BhidMiquid Gatply a8dsidingdio tBSpfocedure
.. Taple 1 the reaction results a

Son&ﬁcmﬂgn BN a2 ST e e RRoB T R 1 e
|ospentyl chloride was added, the reaction time was

2]9 t :hgglggllﬁty] tég)l[(ylatlon of R-cle- r(xeer)c;jl }’é(n)( | QSF vlw nEllhg}lertxehl% lpéugy s)r']rﬁﬁnium

Chloroaluminate-with HCl as Promoter

20  Using the procedure described in Example 3, dried 101 gm of refinery isopentane feed
with the specs described earlier was alkylated with 10 g of pure ethylene in 42 gm
ionic liquid catalyst in the presence of 0.6 gm HCl. Table 2 summarizes the reaction

and the results.

25 Example8  Alkylation of Refinery Pentanes with Ethylene in 1-Butylpyridinium

Chloroaluminate-with H,O as Promoter

Using the procedure described in Example 3, 101 gm of the dried refinery isopentane
feed with the specs described earlier was alkylated with 10 gm of pure ethylene in 42

30 gm ionic liquid catalyst 0.1 gm watcr. Tablc 2 summarizes the reaction and the

results.
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chl ori de was much qui cker (al nost instantaneous). The
reacti ons were highly exotherm c and there was no need
W0 2008@At722 hem up. The experimental results cl eBeT/¥S2007/087121
indicate the very profound effect the addition of

al kyl chlorides has on the progress of alkylations in
ionic liquids. Table 1The al kylations in the previous
Exanpl es were done using pure isopentane feeds; Table

2 skswmpladcorfdlriptonef BetingsePentines withelrthylensia|! ;%{tylpyndmmm
schenRsodmibfewah ElyRERBROE Prelditer y pent anes with

et hyl ene using HO , "water or ethyl chloride as
pronoters. Analysis of the refinery pentanes showed

t he & %esptr&elfur& Qese%gd% Bxﬁgyléf%ﬂ)ﬁ REME A& reﬁ?/@ry isopentane
pentane 0.9% n-biitane CQSand 2%

é| efacd avith the saerg dessribydesprliss yas afipydatedayith, Krgm ﬁ%ﬁﬂ%ﬂ@ylene in42
St e3midhis BqE @& N esn BBARCHIBHAU TabRS siMaARE AkSrPacBBSland
0.4ppm nitrogen. The reacti ons were done as descri bed

in Bearples 6, 7, 8 and 9. Exanple 6 Al kylation of

Refi nery Pentanes with Ethylene in 1-Butylpyridinium

Chl oroal um nate-No Pronmpters . The refinery iso t ane
feeaaw?H“%@@@SH‘Q%P‘F%%&E‘%@P‘P‘}SQF e\%ﬁ%’y&f’ Wwe%eﬂ B
10 Mot @kcribk & MEEXaMple€BON 8 add)y. I esi dual water. Then,
101 gmof the dried feed was with 10 gm of pure
ethylene in 42 gmionic liquid catalyst according to

t he [procedur e degsgdrimeed 1| meERadpl|®efFeedabl|ereZ Feed

sunmari zes the rleacHCDsr avdHche 1 eg@EiHysCl Exwrgdoe 7
Al kyl ati on of Rgfruery Pentanes W th Ethyllene in

1- Byt yT pyridi ni um Chl oroal um nat¢-with HC| as Pronoter
Usi % t he procedure—described+rtExprple—3—gried—10%
gm qf#EPETRIeY ié@ﬁ@ﬁtane2?%@ﬂ 205psig . |'313psi

End Pressure 104psi 10 psi 13 psig 15 psi

R_eactlon 64 min. 19 min. 24 min. 28 min.

Time

%Selectivity.

C3- 0.21 0.07 0.05 0.19
C4 0.77 1.19 139 127
Cs 81.34 69.35 62.69 68.93
C6 2.82 3.06 3.87 2.97
C7 874 18.36 21.03 18.18
C8 3 3.8 5.05 3.93
Co9 1.41 2.02 2.55 2.14
Cio 0.82 1.26 1.70 1.24
Cll 037  |042 0.83 0.53
Cl2+ 0.53 0.48 0.84 0.61
Total ' 100 100 100 100

Table 2(Alkylation of Refinery Feed in Butylpyridinium Chloride-2AICI/EICD
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with the specs described earlier was al kylated with 10
gin of pure ethylene in 42 gmionic liquid catalyst in
wo b@spresence of 0.6 gm HO . Table 2 summari zeBCT/k82007/087121

reaction and the results. Exanple 8 Al kylation of
Refinery Pentanes with Ethylene in 1-Butyl pyridinium
Chl oroal um nate-with H O as Pronpter Using the
procedure described in Exanple 3, 101 gm of the dried
r ef iThene prej nimgtons waviatiprse thy nrrsenthevesm\sh'dwe pospible in light of
ear lyl L, HRAgs &ld lsxgp%hﬁg cm,agicsl&s&,mmcray €is fchyd e Uﬁde'rs@ood
42 gmionic |iqu cat al m wat er. Tabl e

sumiteat Withis tlterféonee)ééhe. f@lipwﬁjclfelmé theeigyentign Eﬁhh?)Pféc@ed

Al k ene in

1- Bﬁ@“ﬁ%‘ i asTRCct RN 4 BaReADG MR %ty'lhyl Chl ori de
as Pronoter Using the procedure described in Exanple
3, 101 gmof the dried refinery isopentane feed with

t he specs described earlier was al kylated with 10 gm
of pure ethylene in 42 gmionic liquid catalyst |gm of
ethyl chloride. Table 2 summarizes the reaction and
the results. Table 2 sumuarizes the results of

al kyl ati ons of refinery isopentane feed with pure

et hyl ene described in Exanples 6, 7, 8 and 9. There are
numer ous variations on the present invention which are
possible in light of the teachings and supporting
exanpl es described herein. It is therefore understood
that within the scope of the follow ng clains, the

i nvention may be practiced otherw se than as
specifically described or exenplified herein. WHAT | S
CLAIMED I'S: An al kyl ati on process conpri sing
contacting a first hydrocarbon feed

-17 -



conprising at |east one olefin having from2 to 6

carbon atons and a second hydrocarbon feed conprising
w@rooB®asL2 one i soparaffin having from3 to 6 ceebhUS2007/087121

atons with a catal yst under al kylation conditions,

said catal yst conprising a m xture of at |east one

acidic ionic liquid and at | east one al kyl halide,

wherein the al kyl halide is produced by reacting at

| eaWHATASCLAMMEDSISt he first hydrocarbon feed with a

hydr ogen hal i de. under hydrohal ogenati on conditions to

convert at least a portion of the olefins contained in

t he If i r sAnhlkglatiornpresas dompasing cantasting kst hydrdcapdon fked

process fsﬁ. 'agneés@oﬁé SR h%vmwﬁsm th BLa d,@sa Sbfns | am s%cond

liquidis oroalumnate ionic liquid prepared

A xi ng ahyswcatpen facH eomprisingat least o) iseparaffen hay e dioar 1)5¢I 16

substit u&a@%n&YJnl\scunm MJ’}%{ w!mqgr all@leh%q E%ﬂrolﬂy lsaid catalyst

substituted i mdazoliumhalide, trialkylammoni um

hydr ohal feseprising 8 atixtaes df g1 laashensiacidichienis biruidandiah least one alkyl

gener al ﬁmdmmﬁﬁelﬁhe alﬁyl Hali@ngl p,@ducre@swe@&;n\geak Moast Wﬁ@:ﬁz@n of
R=H, nmethyl, ethyl, yl, yl, hex

group anthefirst bydéoqiiéhoﬂ cﬁ@d a‘h‘é aé‘b’@‘f’%"r“d@l“}ﬁ taldeqhys'fqhaesenam

18 and R gnlikioEh Q&kvert%t i@é’slt a le&thhe A&k lcontRBEY Mltherst
hexyl group and where may or may not be the

sane, anwdwywbmfeeém&mkﬁﬁah% nmet hyl, ethyl, propyl,
butyl, pentyl or hexyl group and where R3, R4, R5 and

R nay or nay not be the sane. A process accordlng to
cl ai?m 2, Awrrsesiapcordiag wiam 4, e '&‘e PeIgHE oG lauiddp &ct ed

from t heci3§:ealPnmae $énkd liqueh BEpared by mixing alummum tnchlonde (AICly)

| - butyl -4- et hy I-ﬁ¥r|d|n|un1chloroa %P J q) 4
1% put yI Wran hyffor Ry SHYSHIGSIPUHT Ahaliggon hydrocarbyl sibstitute

| - but yl - Brigebiyth hilailc,dﬂle\ylammomum hydrohalide or tetraalkylammonium

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

R R
‘ N Rz\N{\N/m |4 X o |4 X
[::] N ~ N
N/ \=——r/ X R3 \ Rsg R3/ \\ Rs
! X H Rs
R
20 A B C D
where R=H, methyl, ethyl, propyl, butyl, pentyl or hexyl group and X is a
halide and preferably a chloride, 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,
25 and R3, Ry, and R;s and Rg=methyl, ethyl, propyl, butyl, pentyl or hexyl group

and where Rs, R4, Rs and Rg may or may not be the same.

3. A process according to claim 2, wherein the acidic ionic liquid is sclccted

from the group consisting of 1-butyl-4-methyl-pyridinium chloroaluminate

- 18 -



uliurn chloroalum nate BMM and 1-H pyridinium

chloroalumnate (HP). 4 . A process according to claim
waoomsa7ei n the isoparaffin is selected from tPET/gsm®OP087121

consi sting of isobutane, isopentanes and m xtures

thereof. 5. A process according to claim1, wherein

the olefin is selected fromthe group consisting of

et hyl ene, propyl ene, butyl enes, pentenes and m xtures

t her eof . (BVP)Al iyt sliraoc ohldioalgmingted BR], irbityl-direatteiln

the al kvl abl.of.g eNdobh N ditMidRa @.fg}s,t,ﬁium HiB oA Wnihdie

the reactor o rom %1 0 tenperature
of from ¢HRPOC to 1000C, a pressure of from300 IcPAto
2500 kPa, an isopentane to olefin nolar ratio of from
2 to 8 and a residence tine of 1 mnute to 1 hour. 7.
A process pmt;e&;ramq‘@ng © ciimil nwhereif thetiseparaiiio ngselesied from the

recoveri éosmstmgadfl.swutg@sgwenﬁnégIaﬁmamemsmment S

of lowv Iat| . A process according to claiml1,
wher ei n at Ieast 50% of the olefins contained in the

first hygdn P&:@srsqg&rélﬁfg it l%\‘@ﬁ iR @le?'xﬁ id RRcRb K the %]roup

hal i"de. 9.” A process accordi to claim1, wherein t

al kyl hatdngistirigzes ethylsns, Pfolpble'@% uibiseAs, REniSARS and mixures thereof.
4Brocess according to claim?9, where the alkyl halide
I's selected fromthe group consisti nﬁ( of nethyl

hal ifde, Atpragrssisadording tosiairpy | Wheagin the alkylagen gﬂndﬁapﬁ igglude a
2-butyl Q@dl)"sg@clurh@rntth@feyct&%%mha.ldl%@0 5W }’z{ tehl@l:ﬂaﬁﬁesof

i ospentyl halide, hexyl hali i sohex

heptyl hépm d@sC 19 é%@pat lgfrsswapf @%@ 30%%?/ %?89 F%@eéﬂ isApentane

to olefin molar ratio of from 2 to 8 and a residence time of 1 minute to 1 hour.
15
7. A process according to claim 1, further comprising recovering high quality

gasoline blending components of low volatility.

8. A process according to claim 1, wherein at least 50% of the olefins contained

20 in the first hydrocarbon feed are converted to the alkyl halide.

9. A process according to claim 1, wherein the alkyl halide has from 1 to 8

carbon atoms

25 10. A process according to claim 9, where the alkyl halide is selected from the
group consisting of methyl halide, ethyl halide, propyl halide, 1-butyl halide,
2-butyl halide, tertiary butyl halide, penty] halides, iospentyl halide, hexyl
halides, isohexyl halides, heptyl halides, isoheptyl halides, octyl halides and
isooctyl halides.

30

11. A process according to claim 8, where the alkyl halide is selected from the

group consisting of alkyl bromides, alkyl iodides, and alkyl chlorides.

-19 -



i sooctyl halides. 11. A process according to claim8,

where the alkyl halide is selected fromthe group
weonsiox7eng of al kyl brom des, al kyl i odi des, Bemusiokyds7121

chlorides.12. In an al kylation process in which at

| east one olefin having from2 to 6 carbon atons and

at | east one isoparaffin having from3 to 6 carbon

atons are contacted in an al kylati on zone under

al kykat i ranatkytitiba prseswintwhich ¢ fbstloystlefohqyirigdiong? g carbon

acidic i [

i mpr ove n%@ﬂtngaxld ag}éag ogpg?p%gacﬁrl h&(tln&t}ﬂr{ I&)o6ncal;b§n gté)lm araet

| east onentkied lrramalltyllntlan hgtdnmh@lalkdlstlmdmons with a catalyst

hydr ohal : %

of 't ho- o ek Saiar il BUR P P AENEEhacr B Sl et

&ddi ng t mﬂnenslketaptng agloktipin offi sdid atdeasti anh oksfin @athnaihpdrohalide

al kyl ati GO b fi

whorei n (e Qaihetblina Al RARES FEGOLELIR A DEbTerns

group cotesiagel thyrevf tolalkylhajidespandadding thpiesultingylkyhhalide rich

chl or oal Y nat }%gw et yl - pyridini um

chl or oal ullrgn]‘l nattgt BP aﬂ? %utyl 3-met hyl i m dazol i um

chl oroal um nate BM M and 1-H pyridinium

@hl Q8. oal Hg}or&@srs gc&h!ﬁ) to %ﬂum '?‘2 RIRfefrRe 2540 foq{cngpddqs Qléiem

2, wherein the hydr ohaI ide’i anhydrous .

pr ocess f@edcding cowistipapi-tuy! W@%’E‘rmﬂtjhlémb?’é?rpﬁum§lat°

sel ect eqpivipm Bmsel SRt E’rﬂ&bﬁtxr‘nﬁgte?ﬁ}’)e'iJEWyﬁﬁ‘-%ethyl—

propyl ene, buty énes, pentenes and m Xtures theréof.

16. A prm@@grm%@rsqﬂwgm% BMIM)rénd p-H-piriiskinaprm chlgroaluminate

i sopar affypy i s selected fromthe group consisting of

1;jsobut ane, isopentanes and m xtures thereof.

14, A process according (o claim 12, wherein the hydrohalide is anhydrous HCI.

15. A proéess according to claim 12, wherein the olefin is selected from the group
consisting of ethylene, propylene, butylenes, pentenes and mixtures thereof.
20
16. A process according to claim 12, wherein the isoparaffin is selected from the

group consisting of isobutane, isopentanes and mixtures thereof.
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