RECYCLI NG OF I ONI C LI QUI D CATALYST FI ELD OF ART The present disclosure
relates to the recycling of regenerated ionic liquid catalysts. Mre

parti cul avbyepiodie22pr esent di scl osure rel ates to recycl i rgTiuseoobabs7de sal t

of the ionic liquid catal yst. BACKGROUND lonic liquids are liquids that are

conposed entirely of | . The so-called "|ow tenper re" ionic liquids
are generally organi &ﬁ&%@ﬁ@lﬂ)%ﬁ&w&d‘%&m Q%’e%%oo degrees C, or
often even | ower than roomtenperature. lonic liquids nay be suitable, for

exanple, for use as a catalyst and as a solvent in alkylation. One class of
ionic |iqgqUlBEDIQFAREd salt conpositions, which are nolten at | ow
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defined as |iquids mﬁose make-up is entirely conprised of ions as a

conbi nat i ehthefiordatifedsahgt.ani ons. The nost cormmon ionic |iquids are those
prepared from organi c-based cations and i norganic or organic anions. The
nost conmon organi c cations are anmoni um cati ons, but phosphoni um and

sul phoni uBATKGROUNDe al so frequently used. lonic liquids of pyridinium
and i m dazolium are perhaps the nost commonly used. cations. Anions include,
but are not |i FMMeddyies arptiquids thatace comyosed enfrelioéionsydhe se-calledog 7- and
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derived f ﬂ@(ﬁm@mrﬁ,mﬁam edadoandthhe vasn soipetsat@eulbhicalsquids may be
suitable, for example, for use as a catalyst and as a solvent in alkylation.
One class of ionic liquids is fused salt compositions, which are molten at low
temperature and are useful as catalysts, solvents, and electrolytes. Such compositions
15  are mixtures of components which are liquid at temperatures below the individual
melting points of the components.

Ionic liquids can be defined as liquids whose make-up is entirely comprised of
ions as a combination of cations and anions. The most common ionic liquids are
those prepared from organic-based cations and inorganic or organic anions. The most

20  common organic cations are ammonium cations, but phosphonium and sulphonium
cations are also frequently used. lonic liquids of pyridinium and imidazolium are
perhaps the most commonly used cations. Anions include, but are not limited to, BF4-
, PF¢-, haloaluminates such as A1,C17- and A1,Br;-, [(CF3S0;),N]-, alkyl sulphates
(RSOs-), carboxylates (RCO,-) and many others. The most catalytically interesting

25  ionic liquids are those derived from ammonium halides and Lewis acids (such as
AICl3, TiCly, SnCly, FeCls...etc.). Chloroaluminate ionic liquids are perhaps the most
commonly used ionic liquid catalyst systems.

Examples of such low temperature ionic liquids or molten fused salts are the
choloraluminate salts. Alkyl imidazolium or pyridinium salts, for example, can be

30  mixed with aluminum trichloride (AlC13) 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. Pat. No. 4,122,245, Other patents which discuss the
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Pat. No. 8200818680 describes liquid clathrate conpositions useful as

reusabl e al um pun£aLa YSloR s dELd B0l HBTERLERELL NS, | arRYe embodi ment

the liquid clathrate compositronis rom cons uent's conprising (i)
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i ncl udi ng falkyth Atah@{iSi) at least one aromatic hydrocarbon compound.
Aluminum-containing catalysts are among the most common Lewis acid catalysts
15 employed in Friedel-Crafts reactions. Friedel-Crafts reactions are reactions which fall
within the broader category of electrophilic substitution reactions including
alkylations.

Other examples of ionic liquids and their methods of preparation may also be

found in U.S. Pat. Nos. 5,73 1,101; 6,797,853 and in U.S. Patent Application
20  Publications 2004/0077914 and 2004/0133056.

As a result of use, ionic liquid catalysts become deactivated, i.c. lose activity,
and may eventually need to be replaced. Alkylation processes utilizing an ionic liquid
catalyst form by-products known as conjunct polymers. These conjunct polymers
deactivate the ionic liquid catalyst by forming complexes with the ionic liquid

25  catalyst. Conjunct polymers are highly unsaturated molecules. As the conjunct
polymer concentration increases, the activity of the ionic liquid catalysts becomes
impaired or at least compromised. Conjunct polymers may also become chlorinated
and through their chloro groups may interact with aluminum trichloride and therefore
reduce the overall activity of the catalyst or lessen its effectiveness as a catalyst for

30  the intended purpose such as alkylation. Deactivation of the ionic liquid catalyst by
conjunct polymers is not only problematic for the alkylation chemistry, but also
weighs in heavily on the economics of using ionic liquids because they are expensive
catalytic systems and their frequent replacement will be costly. Therefore,
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cat al yst snémhie tiemdudievi sed. For exanple, see U. S. Patent Application

Publ i cati on 2007/0 1422 13. Once the ionic liquid catalyst has been

regenerated, the catalyst is generally recycled to the nmain reaction.

Unf ort unagghwymaA®@yi ¢ |iquid catalysts are very sensitive to air and

noi sture. Unless the recycle systemis totally dry and free of oxygen, the
Provided is a process for safely transporting or recycling an ionic liquid

15  catalyst based on chloroaluminates. The process comprises mixing a secondary
alcohol with an ionic liquid based on chloroaluminate and allowing a reaction to
occur forming an aluminum chloride adduct precipitate. The precipitate is filtered
and the secondary alcohol removed, leaving a solid salt. This solid salt is the ionic
liquid catalyst absent aluminum chloride, for example, Nbutylpyridinium chloride.

20  This salt is recycled to the reactor. AlCls is added to the salt prior to introduction into
the reactor to remake to ionic liquid catalyst, for example, Nbutylpyridinium
heptachloroaluminate.

Among other factors, it has been found that transporting or recycling the ionic
liquid salt is much easier and safer than transporting or recycling the ionic liquid

25  catalyst. The salt is not as sensitive to air and moisture as the catalyst, and thus can be
transported more easily. The present process of using a secondary alcohol to
precipitate the aluminum chloride offers a fast and efficient method for removing the

aluminum chloride and obtaining the ionic liquid salt for recycle or other transport.

DETAILED DESCRIPTION

30 The present process is for the safe and effective transport or recycle of an ionic

liquid catalyst which is based on chloroaluminates. It has been found that by reacting
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regenerate ionic liquid catalysts, a nethod for safely

t ranspor twogbroaoyrki ng the catalyst is still a great needTius2adames7adust ry
SUMVARY Provided is a process for safely transporting or recycling an ionic

|l iquid catal yst,.based on chl proal um pat.es. The process conprises mxing a
secondar y Al uigetplystibas %3'11?@6 uPipewIth A SE%”E?W&‘E%#PL&‘%% and

al | owi NG QuufEAGH LRIRriHO HPGE WhtafyRf R0 a RBmBIY iR Shloflih,Je I RAFUCt
precipitate. The precipitate i's filtered and the secondary al cohol renoved,

| eavi ng a sol i dhsaomplcRhirscigitdtéscows af solirgort 4l daobic cethoepdi by felaptdryst absent

al um num ¢hl oride, fpor .exanpl Nout ¥yl pyridi ni.umchloride. This salt is
eoyel eq 10° (ragefras MiEyGne Sk Mald bhbRut eSS Fepg PR ikoauct | on
into the [RARIAY ak@h&l?&%lﬁ%yﬂo@ilin@@fﬁthlela%h&i, gt Rhvigg thef MlorRka3ARkLEa

Nout yl pyri di ni um hept achl or oal um nate. Anong ot her factors, it has been

f ound t hasolid: abhepolid s#ycanrthemby hnspgrtedie therraetor.i whsirelthsadditios ofruch easi er
and safer n. hran i r I L ionic |igui talyst. The
ot Te Al CAD HERETRRL K B LERNPLNT LSO finld BHIECRR 2LYSE L 18
be transport edThoichickqiid YatallBecapbeaanionid BGEs Sald upsh BhlofobeBBBEAr Y

al cohol to precipitate the alum numchloride offers a fast and efficient
net hod f oPng sxBUPIAGT emionig lighid GarlyRt 18 A geingnbrseb ORI CEReM%Ei ¢ | i qui d

salt {or LRENGLE cmroriag 1138 1%%@@-§gﬂaﬁiun?ﬁﬁ6‘f&aﬁ&i9§t§@cﬂé PMNulfe present

process is tor the safe an ctive transport of recycle of an ionic
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with the §erBRARINYin#McGOMCliquid catalyst comprising a hydrocarbyl substituted

pyridinium halide of the general formula A below and aluminum trichloride or a

15  hydrocarbyl substituted imidazolium halide of the general formula B below and
aluminum trichloride, preferably in 1 molar equivalent hydrocarbyl substituted
pyridinium halide or hydrocarbyl substituted imidazolium halide of the general
formulas A and B, respectively, to 2 molar equivalents aluminum trichloride;
a chloroaluminate ionic liquid catalyst comprising an alkyl substituted pyridinium

20  halide of the general formula A below and aluminum trichloride or an alkyl
substituted imidazolium halide of the general formula B below and aluminum
trichloride, preferably in 1 molar equivalent alkyl substituted pyridinium halide or
alkyl substituted imidazolium halide of the general formulas A and B, respectively, to
2 molar equivalents aluminum trichloride;

25
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This conpl ex precipitates out of solution and can be renoved by filtration.
The remaining chloride salt of the ionic liquid catalyst in recovered by
renovi ng woeosaosndary al cohol, e.g., by boiling off thecalusedeloss7and

| eaving the chloride salt as a solid. The solid salt can then be

transport to the reactor, where the addition of AICI3 to the salt can
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where R=H, methyl, ethyl, propyl, butyl, pentyl, hexyl, or benzyl group; R;, R, and R
= methyl, ethyl, propyl, butyl, pentyl, hexyl or benzyl group, X is a haloaluminate.

15 Ionic liquids containing Al,Cl; or AICl, can also be suitable. The present
process can be used whenever such an ionic liquid based upon a chloroaluminate
needs to be transported or recycled. Generally, the process finds particular
application after an ionic liquid catalyst has been regenerated after being spent in a
hydrocarbon conversion reaction. One such reaction is an alkylation reaction.

20 Various methods are known for regenerating spent ionic liquid catalysts. For
example, see U.S. Patent Application Publication 2007/0142213, and U.S. Serial
No. 12/003,578 and 12/003,577, which are incorporated herein by reference in its
entirety. These methods can remove conjoint polymers and provide a regenerated
ionic liquid catalyst.

25 Once the catalyst has been regenerated, and the catalyst is ready for transport
or recycle, the catalyst is mixed with a secondary alcohol. The secondary alcohol can
be isopropanol, 2-butanol, 2-hexanol, 2-heptanol, or any suitable secondary alcohol

which forms an adduct with AlCl3, and which adduct has a solubility which allows it
5



and m xtures thereof, where R=H, nethyl, ethyl, propyl, butyl, pentyl,
hexyl or benzyl, group R and R'=H, nethyl, ethyl, propyl, butyl, pentyl,
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contalnlng Fﬁ or AICl can also be suitable. The present process can be

used whenever $H§Ebrﬁiédg@é% gtakd ﬁlﬁl@relaaa%@%rﬁ@@a feorkt McoRRloNTTMat € needs to be
transported or recycle nerally, the process finds particular
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|'i qui d cah@d yslidssaltF@enebphe chistige Mlt&ftﬁammllcﬁ@@bat@@tmm s&lubéaﬂtcat i on
2007/ 0142213, and U. S. Serial No. 12/003,578 and 12/003,577, which are
i ncor por afeBeTRIbY.dhecgridesatirsiiedsol gonfainssasmg AMds yhiched Botfermatls can renove

conj oj it Q&)(lu)é{,r%gr e u Ohh S irPsdI RN V18L& Han 90% of the AlCls s generally
separated out with the adduct, leaving no more than 10% in solution. The amount of
AICI; left in solution as dissolved adduct can be further reduced by cooling the
solution. The lower the temperature, the more AlCl; adduct that will generally
precepitate. The amount of AlCl; left in solution can be reduced to 6%, 5% or even
15 less.
The solid chloride salt can then be transported to the reactor or a holding tank without
issues concerning exposure to air, which would exist when recycling the ionic liquid
catalyst itself. Once the salt is needed as catalyst, the addition of AlCls to the salt will
reform the catalyst prior to introduction into the reactor. The reformation can take
20  place in a holding tank, reformation tank or just prior to introduction to the reactor.
The following example is provided to further illustrate the embodiments of the

present process. It is meant to be only illustrative, and not limiting.

EXAMPLE

5 ml (about 6.7 gm) Nbutylpyridinium heptachloroaluminate was injected into 55 ml
25  isopropanol at 50-60° C, and left stirring for 15 minutes. After 1 minute the solution

turned opaque and some precipitate started to form. The mixture was then cooled to

about 20° C and a white precipitate filtered off. The solid was dried in nitrogen

yielding 10.36g white powder with an aluminum content of 7.65% corresponding to

0.80g Al. The solution was concentrated to dryness yielding 3.27g yellow crystalline
30  solid containing 1.63% Al, corresponding to 0.05g. Thus, 94% of the aluminum was

removed with the white solid precipitate, leaving only 6% in the recovered salt, once

the isopropanol is removed.



ionic liquid catalyst. Once the catal yst has been regenerated, and the
catalyst is ready for transport or recycle, the catalyst is mxed with a
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in sojgti g&u&&{‘oxb& bRAHEEAHchiCloor ?%fﬁﬁhe?"cﬁ&ﬁlcﬁgﬁmé'é'&% solid chloride salt
can then be transpgrted to the reactor or a holding famk without issues

concer ni ng expasthoegh the prasgntvikvanhiombad bbeexlesdtribath@ncanacstaini wigh t he 1 oni ¢
liquid catal.yst itself. ce the t is needed as catalyst, the addition
of AlCI3 PEIEHY e@%mdlwr}tﬁ’m%rlwﬁ e M%ﬂli}g‘f Bpo3s Sobed hseediton 1 nt o
the react 9iqitiddied&I18fHsMRbHFRaEGR ah@KSbstitutions not specifically described may be

made without departing from the spirit and scope of the invention as defined in the

15  appended claims.



place in a holding tank, reformation tank or just prior to introduction to
the reactor. The follow ng exanple is provided to further illustrate the
enbodi menwe 20fo/a7b4pr esent process. It is meant to be omCy/uskénmssrati ve,
and not limting. EXAMPLE 5 m (about 6.7 gm Noutyl pyridinium

hept achl oroal um nate was injected into 55 m isopropanol at 50-60 C, and

| eft stirring for 15 mnutes. After 1 mnute the solution turned opaque and
sonme precipitate started to form The m xture was then cooled to about 20 C
and a white precipitate filtered off. The solid was dried in nitrogen
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process for safely transporting the salt of an ionic |iquid\d catalyst
which can later be used to reformthe catal yst. The process is sinple
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sol ution or %%Flfee%io‘él%c%{ml?%%? al or for further chenical processing.

Al though the presenfirsi ANSRhIuAINARRIRERGLIS8SEHHARE a hPdieeNBRChbaRuT h

pyridinium halide of the general formula A and aluminum trichloride or a
hydrocarbyl substituted imidazolium halide of the general formula B and aluminum
trichloride;

a second chloroaluminate ionic liquid comprising an alkyl substituted
pyridinium halide of the general formula A and aluminum trichloride or an alkyl
substituted imidazolium halide of the general formula B and aluminum trichloride;

and mixtures thereof,
wherein the general formula A and the general formula B are represented by the

structures:

(A)
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preferred enbodi nents thereof, it will be appreciated by those skilled in
the art that additions, deletions, nodifications and substitutions not

speci fi cavbyeoewsn2zibed nay be made w t hout departing freoTtuseompssipt and
scope of the invention as defined in the appended cl ainms. That which is
clainmed is: 1. A process for preparing a salt of an ionic |iquid based on a
chl oroal um nate conprising mxing an ionic |liquid based on a

chl oroalum nate with a secondary al cohol and form ng an al um num chl ori de
adduct precipitate, renoving the precipitate; and renoving the secondary

al cohol to thereby leave a salt of the i@ic liquid. 2. A process according
to claiml, wherein the ionic liquig is selected fromthe group consisting
of: a first chloroalunminate ionic | Qi R'si ng a hydrocar byl
substituted pyridiniumhalide of the geffjeral/Xornula A and al um num
trichloride or a hydrocarbyl substituted im dg¥orifan halide of the general
formula B and alum numtrichl oride; a s chl oroalum nate ionic liquid
conprising an al kyl substituted pyridiniumhalide of the general forrmula A
and alum numtrichloride or an al kyl substituted im dazolium halide of the

i la B Ly num tri ch t th wh
Phe gener al TR SR ShAYE Ry hiopal- b eRr R sBved B the |
structures: (wbzf?(mﬁﬁl Gh¥i-phopHE by, peliy exy I N2yl gRitpYhnd RED4Y!, hexyl

or benzyl

rou
J Poalurmnate and R; and R,=H, methyl, ethyl, propyl, butyl, pentyl, or hexyl or

benzyl group and where Rjand R; may or may not be the same.

3. A process according to claim 2, wherein the first chloroaluminate
ionic liquid catalyst is prepared by combining 1 molar equivalent of the hydrocarbyl
substituted pyridinium halide or the hydrocarbyl substituted imidazolium halide with

2 molar equivalents of aluminum trichloride.

4. A process according to claim 2, wherein the second chloroaluminate
ionic liquid catalyst is prepared by combining 1 molar equivalent of the alkyl
substituted pyridinium halide or the alkyl substituted imidazolium halide with 2

molar equivalents of aluminum trichloride.

5. A process according to claim 1, wherein the ionic liquid is an alkyl
substituted ammonium halide of the general formula C, and aluminum trichloride,

©

R1

R—N R, X

Rs
where R=H, methyl, ethyl, propyl, butyl, pentyl, hexyl, or benzyl group; R;, R, and
Rz = methyl, ethyl, propyl, butyl, pentyl, hexyl or benzyl group, and X is a

haloaluminate.



R'=H, methyl, ethyl, propyl, butyl, pentyl, hexyl or benzyl group, and X is
a haloalumnate, and R and R =H, nethyl ethyl, propyl, butyl, pentyl, or
hexyl or wenaw/o7ereup and where Ri and R may or may not [PETIUSR00ATI1 3. A
process according to claim?2, wherein the first chloroalumnate ionic
liquid catal yst is prepared by conbining 1 nolar equival ent of the

hydr ocar byl substituted pyridinium halide or the hydrocarbyl substituted

i mdazoliumhalide with 2 nolar equivalents of alum numtrichloride. 4. A
process according to claim2, wherein the second chloroal um nate ionic
liquid catalyst i$.pr ep‘&pwewccmﬂbigrtbm@im Ippharcirediioat Eawidas Nt he al ky!
substituted qﬁ{IdIQi § orlthe ?Ikyl substituted i m dazolium halide
with 2 nolar PV%IEWTE %%ac %ﬁﬁ?ﬁﬁﬂ Sichloride. 5. A process according to
claiml, wherein the ionic liquid is an al kyl substituted amoni um hal i de
of the general formula C, and alum numtrichloride, RL RNR2 X R3
where R=H, nethyl'7ethy$Pﬂﬁﬁ@ﬁypmﬁbmwyKbﬂpénﬂymfﬂh@@§@1d%$mb&h&yl group;

R1, R2 and t propyl, butyl, pentyl, hexyl or benzyl

group, and X R%ugﬂgﬁﬁﬂﬁ%g}ﬁﬁgﬁg%e 6. A process accordlng to claim1, wherein
the ionic liquid is Noutylpyridinium heptachloroal umnate. 7. A process

according to claim®6, wherein the halide salt is. Noutylpyridinuimchloride.
8. process according to claim 1, wherein the mixing takes place at a

temperature of room temperature or lower.

9. A process according to claim 8, wherein the mixing takes place at a

temperature of 20°C or less.

10. A process according to claim 1, wherein the secondary alcohol is
isopropanol.

11. A process according to claim 1, wherein the ionic liquid is a catalyst.

12. A process according to claim 11, wherein the process further

comprises recycling the halide salt to a reactor and adding AlCl; to the halide salt to

remake the catalyst prior to introducing the halide salt into the reactor.

13. A process according to claim 12, wherein the reactor is an alkylation
reactor.

14. A method of transporting an ionic liquid based on a chloroaluminate
comprising

mixing an ionic liquid based on a chloroaluminate with a secondary alcohol
and forming an aluminum chloride adduct precipitate,

removing the precipitate,

removing the secondary alcohol to thereby leave a salt of the ionic liquid,

and transporting the salt to a selected destination.

10



8. A process according to claim1, wherein the mxing takes place at a
tenperature of roomtenperature or lower. 9. A process according to claim
8, wher eiwothm/ars2eng t akes place at a tenperature of 200Tuseodmses91 10. A
process according to claim1, wherein the secondary al cohol is isopropanol.
11. A process according to claim1, wherein the ionic liquid is a catalyst.
12. A process according to claim1ll, wherein the process further conprises
recycling the halide salt to a reactor and adding AICI3 to the halide salt
to remake the catalyst prior to introducing the halide salt into the
reactor. 13. A proddess Aaowthadiasgordmedb alamm 12 furthiee p@nprisimgaddeng tlominigsman

| kyl at i tor., 14, A net f t ting ionjc liquid based
0o oy B TP T Rl 5, o ¢ oo o

chl oroalum nate with a secondary al cohol and form ng an al um num chl ori de
adduct precipitate, renoving the precipitate, renoving the secondary
al cohol to therebylt eavik methog) accerflingte clagmils. whefgindhe desdingtiethisgsr t i ng t he

salt to a sel i nation. 15... A. et h ' jm 1 . further
conpri si g adii g o Sy ol B @Y R iR PR RS PG W bR ki o T
reformthe iaviagod i quid. 16. A nmethod according to claim15, wherein the

destination is an alkylation reactor and the ionic liquid is refornmed prior

to introduction into in the reactor.
17. A process according to claim 14, wherein the ionic liquid is selected

from the group consisting of:

a first chloroaluminate ionic liquid comprising a hydrocarbyl substituted
pyridinium halide of the general formula A and aluminum trichloride or a
hydrocarbyl substituted imidazolium halide of the general formula B and aluminum
trichloride;

a second chloroaluminate ionic liquid comprising an alkyl substituted
pyridinium halide of the general formula A and aluminum trichloride or an alkyl
substituted imidazolium halide of the general formula B and aluminum trichloride;

and mixtures thereof,
wherein the general formula A and the general formula B are represented by the

structures:

11



17. A process according to claim 14, wherein the ionic liquid is selected
fromthe group consisting of: a first chloroalumnate ionic liquid

conpri si yoaotwudsgar byl substituted pyridinium halide ®CTtuseoogesspal
formula A and alum numtrichloride or a hydrocarbyl substituted im dazolium
hal i de of the general fornula B and alumnumtrichloride; a second
chloroalum nate ionic liquid conprising an al kyl substituted pyridinium

hal i de of the general forrmula A and alum numtrichloride or an al kyl
substituted i m dazolium halide of the general fornmula B and al um num

trichl oride; vamdeiniRetHymegthylhethelo propyh dnwil.pentyd hgeyrlenédenmrgmupaRAamhd t he

general for A are r esent t he r ct res erei n R=H,
net hyl , et hg}ﬂ 55 ‘foOPiSQﬁP&Yr/ peﬂté’;cjli é%’ %f? and R'=H,
net hyl, et hylhal&r@ﬂmhm mtryll andFePHY Imetmmlylolsropﬂnzw 1, pERYR he%ﬂ(ﬂ)rx is a

hal oal um nate, and R and R =H, nethyl, ethy pr opy butyl, pentyl, hexyl
or benzyl &?pzﬁﬁomﬁfﬁﬁw@wab@fmnw&e thesate sane. 18. A process
accordi ng to claim17, wherein the first chloroalumnate ionic liquid

catal yst is prepared by conbining 1 nolar equival ent of the hydrocarbyl
substituted pyri dirsi umAatdcde dtordhg thythiradar witbreiiths firdt dhidebaluhidazol i um

halide with 2 nplar. equivalents of alumnumtrichloride. 19. A process
accor di ng t o 'eNg;ligiifratalyng eiTppAreEbY; eRIBREINEH @P@arwﬁ%@f'ﬂ%ﬁﬁwmqadw d

catalyst is RLERALRH pPMdRRPhAda%br hd M dR6caBH YRR 2FiddZd%iufH fXide with

2 molar equivalents of aluminum trichloride.

19. A process according to claim 17, wherein the second chloroaluminate
ionic liquid catalyst is prepared by combining 1 molar equivalent of the alkyl
substituted pyridinium halide or the alkyl substituted imidazolium halide with 2

molar equivalents of aluminum trichloride.

20. A process according to claim 14, wherein the ionic liquid is an alkyl
substituted ammonium halide of the general formula C, and aluminum trichloride,

©

Ry

R—N

R, X

Rs
where R=H, methyl, ethyl, propyl, butyl, pentyl, hexyl, or benzyl group; R;, R, and
Rz = methyl, ethyl, propyl, butyl, pentyl, hexyl or benzyl group, and X is a

haloaluminate.

21. A process according to claim 14, wherein the ionic liquid is N-

butylpyridinium heptachloroaluminate.

22. A process according to claim 21, wherein the halide salt is N-

butylpyridinium chloride.

12



substituted pyridiniumhalide or the al kyl substituted im dazolium halide
with 2 nolar equivalents of alumnumtrichloride. 20. A process according
to clai mwd,2owheseiun the ionic liquid is an al kyl substipcwtusdooamesyni um
hal i de of the general forrmula C, and aluminumtrichloride, (C RL RN R2 x
- R3 where R=H, nethyl, ethyl, propyl, butyl, pentyl, hexyl, or benzyl
group; RlL, R2 and R3 = nethyl, ethyl, propyl, butyl, pentyl, hexyl or
benzyl group, and X is a haloalum nate. 2 1. A process according to claim
14, wherein the ionic liquid is Nbutylpyridinium heptachl oroal um nate. 22.
A process accordi rifp.t o &paicess2teondingrteicknirnid, wattcteths aliking sakes place at a
Nout yl pyri di r][i um cpl oride.23. A E]rrroce s according to claim 14, wherein the
mi xi ng t akes PPATENAT O OPRFRPERIN SO0 ™ hom t enperat ure or |ower. 24. A
process according to claim23, wherein the m xing takes place at a
tenperature of 200C or less. 25. A process according to claim14, wherein
t he secondary al colel 4 picsepraspeidulg. to2BimA3pwbeteisthasusingitakgs place blad m 14,
wherein the ionic % i qutiﬂ)o'bs catal yst.

témperature’'o or Jess.

25. A process according to claim 14, wherein the secondary alcohol is
isopropanol.

26. A process according to claim 14, wherein the ionic liquid is a
catalyst.
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