PROCESS TO MAKE A LIQUID CATALYST HAVING A HIGH MOLAR RATIO OF ALUMINUM TO
NITROGEN This application is related to co-filed patent applications titled "An lonic Liquid Catalyst
Having a High Molar Ratio of Aluminum to Nitrogen" and "A Process for Hydrocarbon Conversion
Using, A Maihegh touMake \ang:CRTRASIHARA PAL YA HAGRIBE iSRRI INGeTeRTas & Py reference in
their enuren%% FIELD OF THE INvgﬁjl' ION hlsﬁlverﬁgrﬁs d‘l’Erlected towards a process to make
a liquid catalyst, a process for isopar&iHMIBHAIS BHTROLREthod to make an ionic liquid catalyst,
and a process for hydrocarbon conversion. SUMMARY In one aspect, there is provided a process
to make a liguid cat ha\un lar rat AI to N greater than, 2.0, comprisin |
ammonium- ?)Fepé%& ﬁ’allpégﬁlﬂqjlt taaﬁ/st{jlo cataqyz%age?éa Ca? ngfteql!r? hé %rﬁr]]ar%onu%] gjsségg%mc liquid
catalygiebingds upigh |Mp|arltﬁatl@ |eﬁ/e$iﬂmmmotg4mtf%@rmnr@@heﬂreammmafm dydizerithe
ammasimeRase AR lIAudaaRYes MaBg aRdMBsHBosiidhalwmnindmandhe pEasance ok

Broensted acid to make a liquid catalyst having a molar ratio of Al to N greater than 2.0 and having a
level GTARRRTALRAIRY belgTeReE 11 R 921HRSwhen the ionic liquid catalyst is held at a temperature at
or below 25C for at least two hours, wherein the liquid catalyst having a molar ratio of Al to N greater
than 2.0 is effective for catalyzing the %iglgr# THE m@@qqq%r,\pspect there is provided a process for
alkylation, comprising: contacting an 1onic liquid catalyst with an olefin and an isoparaffin; wherein the
olefin and the isoparaffin are alkylated; wherein the lonic liquid catalyst comprises a quaternary

ammonium igpic luidsaltiangd-ddda ?owsc{g BELLYMEkehGERIR RIRREC liayideatalyst has a

molar ratio of Al to N greater than 2.0 when held at a temperature at or below 25C for at Ieast two
hours‘Sgﬁérﬁﬁf{@?@ﬂr‘tk@‘é’@ﬂﬁﬂltfomﬁﬁ‘r%?né?wtﬁ]al&ﬁlfg é%?ie'%dz FRIG MBS PafEAreSFe fBnic liquid
catalysydscsativnaohighsibat S0C or below. In another aspect, there is provided a process for
hydrocarbon conversion, comprising: a. using an ionic liquid catalyst for a hydrocarbon conversion
whereby a conjunct polymer builds up in the ionic liquid catalyst; b. adding aluminum to the ionic liquid
catalyst; and c. maintaining a level of the congungtayymer in the ionic liquid catalyst in a range from
11 to 24 wt% such that the ionic liquid catalyst may be used for an extended period for the
hydrocarbon conversion before the ionic liquid catalyst requires regeneration.

In one aspect, there is provided a process to make a liquid catalyst having a molar ratio

of A1 to N greater than 2.0, comprising: a. using an ammonium-based ionic liquid catalyst to
catalyze a reaction, wherein the ammonium-based ionic liquid catalyst builds up an impurity at a
level from 1 to 24 wit% during the reaction; and b. mixing the ammonium-based ionic liquid
catalyst, having an impurity, with aluminum in the presence of a Broensted acid to make a liquid
catalyst having a molar ratio of A1 to N greater than 2.0 and having a level of the impurity
between 11 and 24 wi% when the ionic liquid catalyst is held at a temperature at or below 25°C
for at least two hours, wherein the liquid catalyst having a molar ratio of A1 to N greater than 2.0

is effective for catalyzing the reaction.

In another aspect, there is provided a process for alkylation, comprising: contacting an
jonic liquid catalyst with an olefin and an isoparafiin; wherein the olefin and the isoparaffin are
alkylated; wherein the ionic liquid catalyst comprises a quaternary ammonium ionic liguid salt
and 11 to 24 wit% conjunct polymer; wherein the ionic liquid catalyst has a molar ratio of Al to N
greater than 2.0 when held at a temperature at or below 25°C for at least two hours; and



DETAILED DESCRIPTION OF THE INVENTION A process to make a liquid catalyst having a

molar ratio of Al to N greater than 2.0 is provided. The process comprises: a. using an
ammonium-based ionic liquid catalyst to catalyze a reaction Wherein the ammonium-based ionic liquid
Cata'ys‘ﬁ%t‘é‘ﬂsth'@ 20 mRYrLy %%Fﬁt%etﬂ&r?\% '°£b dipe 2 Q? gy é“ 8:%%%’9@@'0 liquid
catalyst aving an impurity, with aluminum o' ma a liqui c yst aving a mo ar ratio
greateiefahistise WWer‘@' highe g CartiPstiaving a molar ratio of Al to N greater than 2.0 is effective
for catalyzing the reaction. There is also provided a process for alkylation, comprising: contacting
an ionic quw? catalyst with an olefin.and an| araffln e|n the olefin and the is J)araffln are
yiated: whB BIPUE TR I EoE S RS S5 B AR SRR TR R SATE and

wherein thimgoaniddigjaithoatalyistshsoa atnldrocibaof a&tmmrgreawmhm 2@niwherpblgldeitaiids
tempey tm@tleﬁ.eﬁat@we?c‘é%mt 3 1SASIHY/ARASET to thiidhRERAIRIE AIRRdImEeRt, rtté%ta.artgov'ded a

method to make a ca he method comprises mixing an ionic liquid catalyst comprisin
mpur@e\‘ﬂﬁtl?faﬂ?’rﬁﬁﬂh’f‘&hﬁﬂjﬁd@eﬁ*ﬁé’?ﬁl%ﬂ'ﬁ g?é‘ﬁjcﬁ%tﬁ D AR forRmidlite cdascsuch A a molar
ratio ahAlitaidl Ijne@t@latbtaat hayThe mibedoionic dgeiciedtalyshdsfeffeetivedoswataly zingvarsaction.
There 8"%0( ﬁ%el%ﬁéjc%?aqeﬁétfr%ﬁwgé et?]%paegﬂversmn comprising: a. using an ionic liquid
catalys or hy rocarbon conversion, whereby a conjunct polymer builds up in the ionic liquid catalyst;
b. adding aluminum to the ionic liquid catalyst; and c. maintaining a level of the conjunct polymer

in the ionic liquid catalyst inEerange sush st thadonoHiquig eatayst |y be used for an extended
period.

A process to make a liquid catalyst having a molar ratio of Al to N greater than 2.0 is
provided. The process comprises:

a. using an ammonium-based ionic liquid catalyst to catalyze a reaction,
wherein the ammonium-based ionic liquid cataiyst builds up an impurity during the
reaction; and

b. mixing the ammonium-based ionic liquid catalyst, having an impurity, with
aluminum to make a liquid catalyst having a molar ratio of Al o N greater than 2.0,
wherein the liquid catalyst having a molar ratio of Al to N greater than 2.0 is effective for
catalyzing the reaction.

There is also provided a process for alkylation, comprising: contacting an ionic liquid
catalyst with an olefin and an isoparaffin; wherein the olefin and the isoparaffin are alkylated;
wherein the ionic fiquid catalyst comprises a quaternary ammonium ionic liquid salt; and wherein
the ionic liquid catalyst has a molar ratio of Al {o N greater than 2.0 when held at a temperature

at or below 25°C for at least two hours.
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In different embodiments the impurity comprises, consists of, or consists essentially of conjunct

polymers. Definitions: ~ The term "comprising” means including the elements or st}eégsothat are
identified ISRWHYIMEIerm, but any such elements or steps are not exhaustive - ahd &8 ®mbodiment
may include other elements or steps. "lonic liquids" are liquids whose make-up is comprised of

ions as a combinatienseheaticnsmnddiniens, fHeecnt®sroviaeton mathdiddidsake those prepared from
organic-based cations and {norganic or organic. anions. lonjc liquid catalysts are used.in a wide variety
of reactiong?fﬁgfﬁ&jiﬁg%ﬂ%ﬁgﬁ’g&?@%% gnging amA'WIC I gﬁg %??1 esgrC (s)gjtg%st;eﬁ(g ﬁ%rocarbon of
one to ningrapriy, attmalararbranchiedisatuiate driidmps b aneaftéw eervixadelorictichin atoms. In
one embodiment, the alkyl groups are methyl. Examples of alk oyps include, but are not limited to,
groups suc??%ﬁ%%??'ﬁﬁ% i ?56%‘%8%69@9&?5%é@%iﬁ?&ﬁ%wﬁ ‘8{;‘}!% n-pentyl, and the
like.  “Efigeidvediyirsiderbbactosviersignalysags tregctioommercially sufficient amount of the
hydrocarbon is co.‘Fverted. For example, in an iso%q!ra}f inié)lefin Iklg(lgtion t%iﬁsoﬁould be greater than 75
0 0 conv

Wt% conversion of Bf DIRfASYRRLH TR B li3ReSr3 o

rsion-of an o?é}}ln,rgreaTer than 95 wt%
conversiongaiaprislietn, or up to 100 wt% conversion of an olefin. The commercially significant amount

can vary substantially depending on the_hydrocarbon.being conver ngl th lue of the converted
product that is produced. lonic Liquid 83‘[@/%/2{;‘ on 1‘8%%%:3%?&?3 I'c%agtﬁ/’éi{c%sc%%%ﬁosed of at least two

components which form eccrmgiex, Tehkestfer tiven pinatkptatioretHauitit atigoidheatatyst is acidic. The
ionic liquid catalyst comprises a fir?t ctomponent and a second component. The first component of the
catalyst will typically co Hﬁ’é@ %as?rgﬁg Lewis acid. Lewis acids that are useful for alkylations include,
but are not limited to, aluminunmbhalidesdgaitivauhzilides fintiarivhalidesidieaidgsities)din halides and

titanium halides. In one embodiment the first component,is aluminum hali le, aluminum
trichloride (AIC13) may be used’as thé ﬁ'sq%g(')%n %eﬁ’%cl)r% ﬁggzﬁ%r%&ﬁgigﬁyﬁéﬂ?gaég%yst. The
second component makimgnigpithedardtaligpiichcatalygeisarhdigdniesaltior miidiesiehsilts. These salts

may be characterized by the general f a - in.Q4 is an ammonium, phosphonium, or
sulfonium cation and A- i"s”%yngéega%\%Qﬁ:%'{r’g%%gﬁ\%%y%% I-, Br, CI044, NO3-, BF4, BO14-, PF6-,

SbF6-, AICI4, Al2@H S et @ridBaHTEaES th € IGIRH eI BSERC EenSisid @fsalfurtrioxyphenyl. In
one embodiment Ehe seco&%icoorpggnent i Ier%erg from those having quaternary ammonium halides
IKY iefl

S
containing 6REJFhered ole e@lf!l%?/n?é) om about 1 to about 9 carbon atoms, such as, for

example, trimethylammonium hydrochloride, methyltributylammonium, 1- butylpyridinium, or alkyl
substituted imidazBI&ialﬁrrgEtEloa}]liges, such as for example, 1-ethy1-3-methyl-imidazolium chloride.

The term “comprising” means including the elements or steps that are
identified following that term, but any such elements or steps are not
exhaustive, and an embodiment may include other elements or steps.

“lonic liquids” are liquids whose make-up is comprised of ions as a
combination of cations and anions. The most common ionic liguids are those
prepared from organic-based cations and inorganic or organic anions. fonic
liquid catalysts are used in a wide variety of reactions, including Friedel-Crafts
reactions.

“Alkyl* means a linear saturated hydrocarbon of one to nine carbon
atoms or a branched saturated hydrocarbon of three to twelve carbon atoms.
In one embodiment, the alkyl groups are methyl. Exampies of alkyl groups
include, but are not limited to, groups such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, and the like.

“Effective hydrocarbon conversion” means that a commercially
sufficient amount of the hydrocarbon is converted. For example, in an

isoparaffin/olefin alkylation this could be greater than 75 wt% conversion of an
2.



In one embodiment the Al is in the form of AIC13 and the N is in the form of R4N4X- or R3NH4X-,
where R is an alkyl group and X is a halide. Examples of halides that can be used are chloride,

bromide aRdidthed7483¢ |n one embodiment the ionic liquid catalyst is a qiﬁ'gtgwge{?ﬁ?ﬁ%%um
chloroaluminate ionic liquid having the general formula RR' R" N H4 AI2C17-, wherein RR' and R" are

alkyl groun‘;&@mi@imaﬁei mh%whwaaﬁmmmﬁ@péqmmagmmmmur@&bmoaluminate ionic
liquid salts are N- aI r|d| chloroalu e, N- alk |- aI r|d|n %oalummate pyridinium
hydrogen &98?’&5&] @”ﬁ‘@fnﬁy%i?ﬁﬂjm ﬁ@? év%%ﬂ (53'[?1 aﬂ@ é‘f“éﬂ(y ftlazolium
Chloroalurfﬂmﬁmée@iawllsmﬂmnmmoghtafealummamastrmﬂfal@rdmmn@mrdgen chloroaluminate,

ture th f. Th t t should th id a Lewi
Franiin SOMRATAER LA EPMNP 8 STELIBP e VR, TG O G o0 SRt the second

componengyib@gegater is the acidity of the ionic liquid mlxture. For example, a typical reaction
mixture to prepare n-butyl pyridinium chloroaluminate ionic liquid salt having a molar ratio of Al to N of
no greater than 2.0 is shown below: For the case of the above reaction, and for typical
quaternary|grooigia @bl@tp@iluminate salts, the molar ratio of Al to N cannot exceed 2.0 at room

temperature for extended. r|o ThIS |ibecause a ﬁY afddtolon IC13 eC| es ou}h and would not
stay in the ionic Ié{ﬂa 1oni IRPRMBRGH Hlefomdiqiid %3 el |£' igher than what is
possible inf@&m%m@mréﬁawﬁmaﬁy@mmﬁ(yMbmﬂinmIrcmeej saltabystis/lgaydidinium

haloalumini}\@lonlc I| cé}@gf ave a rp%mmtﬁn F]olar ratio fa,%l to Ne%fo%g In some embodiments
the molar r 6?'75&[6 ‘ijs IR %lae t& ?ﬁg?,iog%e% \Fe areater than 2.8. In some
embodimenisrtip@ naetaradidich Abtodb e ressf tiencd deest thélrt@atﬁtytdmnn;ﬁrtm EesEdmgn 4. In one
teom4eod|merg}é&esr28; rir“%t\}é)lsogéldgoﬂl}lag[safrrg rL?S% ut?er aﬁngt%sdsf?rrzc u e %t fans;)e n% 5to5.1orfrom2.5
limited to, aluminum halides, gallium halides, indium halides, iron halides, tin
halides and titanium halides. In one embodiment the first component is
aluminum halide. For exampie, aluminum trichloride (AICI;) may be used as
the first component for preparing the ionic liquid catalyst.
The second component making up the ionic liquid catalyst is an organic
salt or mixture of salis. These salts may be characterized by the general
formula Q*A™, wherein Q" is an ammonium, phosphonium, or sulfonium cation
and A” is a negatively charged ion such as CI”, Br™, ClO4", NOs™, BF4 ', BCly,
PFgs, SbFs™, AlCls, AlzCly, AlsClyg’, AlFg™, TaFs ™, CuCly, FeCls™, SO3CF3-,
and 3-suffurtrioxyphenyl. In one embodiment the second component is
selected from those having quaternary ammonium halides coniaining one or
more alkyl moieties having from about 1 to about 9 carbon atoms, such as, for
example, trimethylammonium hydrochloride, methyliributylarnmonium, 1-
butylpyridinium, or alkyl substituted imidazolium halides, such as for exampie,
1-ethyl-3-methyl-imidazolium chloride.
in one embodiment the Al is in the form of AICI; and the N is in the form
of RuN"X or RsNH"X, where R is an alkyl group and X is a halide. Examples
of halides that can be used are chloride, bromide and iodide.
in one embodiment the ionic liquid catalyst is a guaternary ammonium
chioroaluminate ionic liquid having the general formula RR' R" N H* AlLCIl7,
wherein RR’ and R” are alkyl groups containing 1 to 12 carbons. Examples of

guaternary ammonium chloroaluminate ionic liquid salts are N-alkyl-pyridinium
-3



In some embodiments the molar ratio, or the level of the impurity, are controlled to remain in a suitable
range for effective hydrocarbon conversion. The molar ratio, or the level of the impurity, can be
maintainedVdPER4HIRS by adjusting the rate of addition of aluminum, maftdiing @AY conjunct
polymer in the ionic liquid catalyst, or by adjusting the level of a halide or a Broensted acid, performing

partial ionigHishaatalysiy euenRyaHMY Ry soRtim 4hicstiarimisateompiations tiyeregldn one
embodiment the process to make the liquid catalyst comprises maintaining a |evel of the impurity
between 1HHAr9AFAAtE, rﬁ%ﬁf&ﬂ%@éfntﬂg Eﬁ/ﬁ@ﬂcﬁj ¢ e&f%f‘@%%ﬁﬂrgé@gn impurity in the catalyst
that increagasiihatalysisreananinate, upteke MG 2dvranereorbodiment tacecatalysgicomprises one

or more conjunct polymers as an impurity which increases, the catalyst's capacity to uptake AIC13. In
this embodANER? lé%b%&ﬂ?ﬁﬁ@ €8 UYLy S Br‘@é@f{ﬁw%ﬂrgﬂiwnt that still enables the ionic

liquid catalyst or ChitRlysiesysiesditipe fiesntismpesised sesalyigifeneitomnic lighie level of the impurity
(e.g., conjunct polymer) will generally be less than or equal to 30 wt%, but examples. gf other desired
ranges of ir"rﬁ)‘ﬁ%’tﬁ/frrﬁ'ltr \%Hig@ﬁ *'o%ﬁfﬁ’l?/eﬁrog@aﬁgr 4 sﬁ?e%%@?r‘&% T?Zezr%&;j %@m 1 to 20 wt%,
from 0.5 tofikbt Wi parisem® Héost2om¥compdherteimecgrguneat ipdhyenecidiasdirttaised by Pines and

Ipatieff to distinguish these polymeric molecules from typical polymers. Unlike typical polymers which
are compoﬁﬂmggpgma]ﬁ% Srepeating units of smaller molecules by controlled or semi-controlled

polymerizations, "Eenjgretipdy merpiciieréastivaaririyreetqireprmeomimsfonyredidaymmetrically from
two or more reacting units by concurrent acid-catalyzed transformations including polymerization,
alkylation, 5%95%’1’? ,[Qagﬁi‘éﬂ Qrﬁﬂmﬂﬁﬁﬂgﬁ?%@ Hﬁ%%%%ﬁ%ﬁég%j\éﬁir@o?}%@g ently, the
produced "pseudapslyhetic basiaywinclude a large number of compounds with varying structures and
substitution patterns. The skeletal structures of "conjunct polymers"”, therefore, range from the very
simple linear molecules to very.gplex multi-feature molecules. e exapygesiof the likely
polymeric speciesin cor olymers were reported by Miron et af” (Jo o Chemical and
Engineering Datd, 1963y and ines.}(_CtQmA;fEPL%QBZ). Cogjunc polym@r alr%gb monly
known to those ifi the refi nglindustry as "fed oils"-Hue to their redgdlish-amber colo#or “dcid-soluble
oils" due to their h ake in the catalyst phase where paraffinic p s and hydrocarbons with
low olefinicity and low functional groups are usually immiscible in the catalyst phase. In this
application, the term "conjunct polymers" also includes ASOs (acid-soluble-oils) and red oils.

For the case of the above reaction, and for typical quaternary

ammonium chioroaluminate salts, the molar ratio of Al to N cannot exceed 2.0
at room temperature for extended periods. This is because any addifional
AICI; precipitates out and would not stay in the ionic fiquid.

The molar ratic of Al to N in the icnic liquid catalyst is higher than what
is possible in a freshly prepared quaternary ammonium chioroaluminate salt
or alkyl pyridinium haloaluminate ionic liquid, which have a maximum molar
ratio of Al to N of 2.0. In some embodiments the molar ratio of Al to N is
greater than 2.1, greater than 2.5, or even greater than 2.8. In some
embodiments the molar ratio of Al to N is less than 9, less than 8, less than 5,
or less than 4. In one embodiment the molar ratio of Al to N is from 2.1 to 8;
such as, for example, from 2.5t0 5.1 or from 2.5 to 4.

in some embodiments the molar ratio, or the level of the impurity, are
controlled to remain in a suitable range for effective hydrocarbon conversion.
The molar ratio, or the level of the impurity, can be maintained for example by
adjusting the rate of addition of aluminum, maintaining a level of conjunct
polymer in the ionic liquid catalyst, or by adjusting the level of a halide or &

Broensted acid, performing partial ionic liquid catalyst regeneration on a slip-
-4-



The level of conjunct polymer in the acid catalyst is determined by hydrolysis of known weights of the
catalyst. An example of a suitable test method is described in Example 3 of commonly assigned U.S.
Patent PuBfieaié Retsi#tber US20070142213A1. Conjunct polymers can bBGECGEIRAKHM the acid
catalyst by means of hydrolysis. The hydrolysis recovery methods employ procedures that lead to

complete regery 6F BrEaRiMRFIPIEFRBTS andaseaaiaimigmsed incaealytisahare eharacterization
purposes because it results in the destruction of the catalyst. Hydrolysis of the acid catalyst is done,

for exampléIBIF SHIGIHOTRIREIMR/SIANAG Brevdh & i kBRLE Y RGN EBR iRB followed by
extraction wihyewy boiling hydrocarbon solvents such as pentane or hexane. In the hydrolysis process,
the catalyst salt and other salts formed during hydrolysis go into the agueous layer while conjunct

polymers go into tReCHgARRESSHBRHICOTIR 1BWIhERIRY SbRARPEBAR AT #id BoHiUR& polymers are

concentratedtan, g ietanheraRosatelefsiar sieusEp A0, Rodetake IBITReIAtbFR:to remove the
extractant, leaving behind the high boiling residual oils (conjunct polymers) which are collected and

analyzed. BROBABEMING SR EYXRRRERIRBTANBINE GO URRERGNVHBIRARE"  In one

embodimenihe-igrighliciiel sraiades! ermphsesareaissshancluptikeonionct ipakyimer. In one
embodiment, the higher the level of conj?un(;t olymer in the ionic liquid catalyst or catalﬁtt system the

higher is th& ARSIAITSRs BEAPNS N AR S HEBSHBE MBS AR R/GREBL Fh R AP bF M c 13

increases ¥rHphey LRNUARE RQIMEIERRCOREataNdn shereataly pleplaageits ddsireae embodiment, the
solubility of incremental AIC13 above the 2.0 Al/N molar ratio in the ionic liquid catalyst or catalyst

system is FRIBYBE BHGREPEt 50C or below. In other embodiments the solubility of incremental AIC13
above the 2.0 Al/N'molgy¢atiotinetiaponis guid eatglystossigtalystelisgemosaiipmelawdo to 20 wi%, or

from 4 wt% to 15 wt% at 50C or below, In one embodiment, the solubility, of incremental AIC13
above 'Elr\lle ﬁt@%f!&ﬂkj%{r’{%ﬁg mt?/ﬁe%véhﬁ?(ﬁ’&?ﬁieéa?i%gi%r ?é{ﬁgtr@%é#isig]émﬁédﬂtly higher at

100C than sebREGidHared aarle sherseiubiity sfinareamentialrAlCis 2abows therd.q Ad/Romolar ratio in

the ionic liquid catalyst or catalyst system can he greater than 10 wt% at 100C, such as from 12 to 50

Wt%, fromqﬁ % %@ té/o%(")? fi%n‘?’?é’tBrS %%ﬁo@%‘.’vﬁ%ne embodiment the solubility of

incremental AIC13rabagenthenni0rdNalelwr ratie firshedetieliquiteeaialyspaticatalyst system is at

least 10 wt% h,i[%ger Et 00C than at 50C. qén one embodirpent, the Aliﬁ.tha;t iS.soluble and stable
AN % i

in the ionic(fliﬁﬂ £oF € gw&r %@ ﬁ?afﬁ%r%}’%@ Wﬂ‘%@‘?&ﬁ% I T ¥QI§§€ or catalyst

system. Anpexamgte whibis asevderetessithandedwitdon lessatgmO.88sYstesiiethan 0.01 wit%, or
zero wt% AIC13 precipitates out of the ionic liquid catalyst or catalyst system when it is held for three
PRIEESs 3 Ol SR A e

hours or Ioﬁ'&% {"?59 }SFB’QFGWE_G HnSEHeE A ; m*geg&ﬁ E‘PpoWH{&PFst extractable. The
conjunct poiwiperersEyabe Pdsacieddyring ia cadatysivede fenaishaywoessirgatly &by treatment of the
catalyst with aluminum metzl or with aluminum mettal agg hﬁ&%%g] chlcs){iqde. %xamples of methods for
regeneratinﬁv %Rfcrﬂaﬂ?drggf; \K}gtg%ﬁ% gu%ﬁﬂ(er{fg. Atk I ltir 19556 f7.’8§42215A1,
US2007014221.3ig, pdB20070a 16 /sl atits? @yt 242a1 AAdd titS 0 @nalinand 64 knd

US20070142 l(]S]A]E U 20070]}.42217 1, US200 !Ol 221§A U 20070§494§5 Aé,nand in U.S.
Patent AppW {iGHs r:?f/@@éﬁ@? ¥ D 8&%%%?% 3@6 99[? f%ﬁ’é’ (bggé’r%ercz& 2007;
12/003578 pfitadifisoembeard@ 200Dt /088486 ufiles Wibin V& r20@8s tanch G4 28215, filed November
26, 2008. _ The mixin aluminum with the, ammonium-based ionic liquid catalyst can be done in a
continous FHEE BRI ex Toe B B DR SR LI R6 of the efizent from an
alkylation réaetefoaadramgiadrdrvitheahanyisimpleeforesit moEaydis tbadoyatremieytatidin reactor. The
ammonium-ba.tsed ion&c li Iuid catalyst can be used continuously without haying to be removed from
the continuo?fslfé%é?grep‘% ¢&ss for more than 7 days, more than 25 days, or more than 50 days. In

One example of Ty oL DA A xamplos ate.
alkylation, isfererRrided yokbiceacking), pelymerigatioieraint mndibnasngerisrizZaien, acylation,
acetylation 1gerathesise FRROMMENZAHAN, ESIOTEYIALAR: polymers are also commonly

known to those in the refining industry as "red oils" due to their reddish-amber

coior or "acid-soluble oils" due to their high uptake in the catalyst phase where

paraffinic products and hydrocarbons with tow olefinicity and iow functional



dehalogenation, dehydration, olefin hydrogenation and combinations thereof. For example, some of
the ionic liquid catalysts are used for isoparaffin/olefin alkylation. Examples of ionic liquid catalysts and
their use fOY@sHP&faifolefin alkylation are taught, for example, in U.S. PEEHURAIAMAEAE0P 432,408
and 7,432,409, 7,285,698, and U.S. Patent Application Number 12/184069, filed July 31, 2008. A high
quality gasgngoRlenrsing emyraRassindnidge eistiinte ppradnixiumdhaieniarmbe made from these

processes. In some embodiments the alkylate from the isoparaffin/olefin alkylation has a

Research-H&hoPHHLASE PRIMBEFRUAQ) IBEBE 3% Aigher (BFEvesl daepilkgRsid T8 ®ION is determined
using ASTM D 2699-07a. Additionally, the RON. may be calculated [RON (GC)] from gas
chromatographyab?&ﬁ’ré&\fgﬁa C&E{Hﬂéftigﬁﬂg%{ n t% %ﬂfﬁgagﬁjﬁ%?d'%ﬁgﬁé%?é%tﬁg or no solids
precipitate loyd rof tbig inhiebauidhvesitmliessbithercitisi hstld Ah & iempesada e atigbhelest 25C for an
extended time. The time the catalyst is held at a temperature at or hel can be fairly lengthy. In
general, th@ﬁm8a5[§o$egsr%%%8 tﬁﬁ?’éam ﬁté,cﬁﬁqpﬁﬁ @éf ﬁﬁf‘éﬂqgagggs%% e§§ for greater than 5
minutes, foPablicagbtwi irabies, FB2O0AN4 22 18AdeICopjimbvookaeakss amiethascbOatays, several
months, or even.a year In some embodiments, the mixjng with aluminum is done in the presence
of  Broen o8 OGRS Yy BB RIS 157 Laiime BT CHSORLAFRAE Hn other
embodiments}tioel srexndoyitir@tecunesnt i diere ito tberapista ce ahe Broe tistecbaaidctn some
embodimentﬁ the jonic iguid cata{_%ﬁt addit'?na%ﬁé:fmé;ﬂses qllQroen te%gcid. In one embodiment,
the hydroggﬁ Wﬂ%@ A%t égsqed?a% aK/tﬁ% Uk ¥r§' 3[?8/? AIG& SH @%&%@&Fﬁ&nt, the
hydrogen Hackuseicesms the doilitesand tbusotheactividyof, tHedonlisisoidicatadyst. In one
embodimer&t&‘tg3 esttwysdg%iien Fa{lid}c{a in 8mbiré?t[jgn V\{th aluminur? asgi%t in the conversion of the
inactive anion, é’.g., ATC 14" 13 fgrérﬂ?e r‘n%?e AdidR ﬁdsgﬁgétﬁ?eéé‘ﬁ? iba u%f?ﬁg§ggf)%8 s for
alkylation, suchsssaOLB] Af2EEE trlievesd A3 @k kactionsaitte lombadime higiriheastion halide is
derived frog1 \r;eni 0 &nggn or, glefr%n u§%d in a gi\fg reﬁctg)n For examgle, with t%al ylation of
isobutene With BUtaRe in chIBFoa urﬁn?ateel)(()%i(f‘aliqui & HY éﬁlyﬁﬁaﬁé%% ﬁid%eecf- § chloride, 2-butyl
chloride, t-batybckiatider;, salésrfoxtued thaiegfh@ihsysxagopies dfalkylialidesyeatdatebe used are
ethyl chloride, isopentyl chloride,.hexyl chloride, or heptyl chloride. In.one embodiment, the amount of
the alkyl chg(c()?ﬁ eggﬁ%%ﬁgg%rﬁgp% QF?OYJJ%S h ae%?a%%ﬂrll r}%ﬁ‘& S%QQEﬁ ?ﬁesﬁ%%{} concentration of the
Lewis acid @ortioning tie camnjysttAlG it drs ene eonvedimetat tdrearntanmntswaibeaétkyl chloride used
may range 0,05 mol & | % of the | ewis acid portion of the ionic liquid catalyst, AIC13
The amoun%gﬁ%\é%gw cfﬁ%é%@%%%%g 5%}?1%?5%{_5 E%EetWe \é%iltéﬁ?yeo)?g{ﬁgl[?onr‘%icef%\tﬁ'fgpcatalyst or ionic
liquid catalpstwydttva highdddsgewpderwilad aagaoity polanetiseménchaieneritetiecamount of the
alkyl chloride i lon ' fl o) ed the r centration of the olefin in
the isopara% ir(:%?e‘r@rg %iylaihtﬁ lr%'gc%girﬁ. 9 %Qﬁr"%& ?eﬁ% ,&a%ﬁ%r)%v%é%ﬁ%%?é%%g%p n?j(jg r@g ggﬁned is
understoodnéthade.the ordinary meaning used by a person skilled in the art at the time the application
is filed. The singular{ Al an ! “the.” includ | references unl sly and
unequivocally Iimi't%g %nc%m&%g@r%}cne%% &ﬁ%pﬁ%ﬁpﬁ%%égﬁoé%s&@{%% s%%%%%ﬁgﬁﬁ Ziplications cited
in this appligticroaie iod bty ineorporatezi iy bofireact thehspentifetydvahel canpiestent as if the

indicated 100 e by R D R A cvamploo o
disclose thwﬁwaﬁﬂémihbluﬂh@immmpaf&im capacibidanypi@ksa skliad in the art to
disciosed Sog oA  Bo  sg L S on e A R s to b
construed as inclhdiageagstpoctiunerinthmetiodsnhaf faltneiten e’ dChpabol ththapghBnded claims.
EXAMPLER RHBRIF rhitio in the ionic liquid catalyst or catalyst system is 3 wt% or

higher at 50°C or below. In other embodiments the solubility of incrementat

AlCI; above the 2.0 AI/N molar ratio in the ionic liguid catalyst or catalyst

system is from 3 wt% to 20 wit%, or from 4 wt% to 15 wt% at 50°C or below.

In one embodiment, the solubility of incremental AlCi; above the 2.0
AN molar ratio in the ionic liquid catalyst or catalyst system is significantly

higher at 100°C than at 50°C. For example the solubility of incremental AlCi;
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An sobutane-butene alkylation catalyzed with butyl pyridinium chloroaluminate ionic liquid, and
co-catalyzed with t-butyl chloride, was performed in a continuous liquid phase reactor. During the

alkylation, Wb 20#BH8Rfid catalyst was continuously regenerated by mixing At ARIPARE -0- metal
at 100C after each pass through the alkylation reactor. The aluminum metal regeneration treatment

Leactivgte%ﬁtﬁfﬁawéy;ﬁdwwh iag ?Emrofﬁbem@jmamsmﬁsgh@bmgenm@@ as a|kyla|tiog
y-products in the catalyst phase and by makjng and re-makin . The regeneration resulted in
the formatieA PR REE8LLA ﬁ@,%ﬁ’éﬁd%gigﬁ ﬁg\ﬁlﬁﬁ W?ﬁ?ﬁgfigﬁim%%hﬁ%&jrg?phase from the
alkyl chlor(;dg used asfore-cotRlysE wi% ldiel et oficeumhpokimenintteesicinisiliguid catalyst was
maintained between 2 and 23 wt% during.t lkylation. Elemental analysis, of the ignic liquid showed
that the mdW?Qﬁ%@iﬁﬁ‘llgIWHEV&%&BOQQQ?(&@/G%r’i@tménaﬁzﬁé%' %%Baéf&? ithtion of excess
AIC13formegkslyengyidierpostinuens ormeratongryaies. {0t Greshly sirepaced ionic liquid, with no

conjunct polymer, had a molar ratio of Al t of 2.0. Durjng alkylation, the molar ratio of Al to N in the
liquid catalyst incr8d¥ %W%d*m&%g‘% D7y AR @Pﬁﬁﬁéﬁa&iﬁﬂlé 0984 period of greater

than 50 dayguithearagjer catiefiyditeystiniedigind calatyist wasariaimtainedtheitmeen @l and 8.0.
Even with a higher molar ratio of Al to N, t%iionicgll}[%uid iata'}’ﬁt still re 'r|11fd effective for alkylation
and produfé’ﬁ%)‘ﬁ&ﬁ(ﬁé?%r@ﬁh@ﬁﬁ?ﬁiﬁ RN R R eSS NFREH P nSR b of Al to N in the

catalyst with GBRitTIGt pOdymen extendet the Hiteeitlie NIOE g mateystitedbthdticedeired complete
regeneration. Exampje 2: '{{%e ?Iu%g% of incremental AIC13 abgve the 2|O Al/N molar ratio in the
Y r

different satfiBIe<LBIVELRN B ] AthihSd SRilenidias %Wgt%i%ngﬂe%nt levels of

conjunct-pgigriesirppiaily were tested at four different temperatures. The solubility study results are

summarized in Tal?ml%%é %%l} Vgudi-rrnaebnlﬁ %he conjunct poltymer is extractable. The conjunct
polymer may be extracted during a catalyst regeneration process, such as by
treatment of the catalyst with aluminum metal or with aluminum metal and
hydrogen chioride. Examples of methods for regenerating ionic liquid
catalysts are taught in U.S. Patent Publications US20070142215A1,
US20070142213A1, US20070142676A1, US20070142214A1,
US20070142216A1, US20070142211A1, US20070142217A1,
US20070142218A1, US20070249485 A1, and in U.S. Patent Applications
11/960319, filed December 19, 2007, 12/003577, filed December 28, 2007,
12/003578, filed December 28, 2007; 12/099486, filed April 8, 2008; and
61/118215, filed November 26, 2008. )

The mixing of aluminum with the ammonium-based ionic liguid cataiyst
can be done in a continuous reacior process, for exampte by taking a portion
or the entire volume of the effluent from an alkylation reactor and mixing it
with aluminum befare it is recycled back to the alkylation reactor. The
ammonium-based ionic liguid catalyst can be used continuously without
having to be removed from the continuous reactor process for more than 7
days, more than 25 days, or more than 50 days.

In some embodiments the ionic liquid catalyst is useful for catalyzing a
hydrocarbon conversion reaction. One example of a hydrocarbon conversion
reaction is a Friedel-Crafts reaction. Other examples are alkylation,
isomerization, hydrocracking, polymerization, dimerization, oligomerization,

acylation, acetylation, metathesis, copolymerization, hydroformylation,
-7 -



Incremental AIC13 Solubility, Wt% 25C 50C75C 100C Fresh Catalyst with 0 w % Conjunct Polymer
1.6 26.3
WO 2016/674836 PCT/US2009/064600

dehaiogenation, dehydration, olefin hydrogenation and combinations thereof.
For example, some of the ionic liguid catalysts are used for isoparaffin/olefin
alkylation. Examples of ionic liquid catalysts and their use for
isoparaffin/olefin alkylation are taught, for example, in U.S. Patent Numbers
7,432,408 and 7.432,409, 7,285,698, and U.S. Patent Application Number
12/184069, filed July 31, 2008. A high quality gasoline blending component,
a middle distillate, or a mixture thereof can be made from these processes. in
some embodiments the alkylate from the isoparaffin/olefin alkyiation has a
Research-method octane number (RON) of 86 or higher, or even 92 or higher.
The RON is determined using ASTM D 2699-07a. Additionally, the RON may
be calculated [RON (GC)] from gas chromatography boiling range distribution
data.

in some embodiments very little or no solids precipitate out of the ionic
liquid catalyst when it is held at a temperature at or below 25°C for an
extended time. The time the catalyst is held at a temperature at or below
25°C can be fairly iengthy. In general, the time is for greater than a minute,
but it can be much longer, such as for greater than 5 minutes, for at least two
hours, three hours or longer, up to two weeks, more than 50 days, several
months, or even a year.

in some embodiments, the mixing with aluminum is done in the
presence of a Broensted acid, such as a hydrogen halide; for exampie,
hydrogen chioride. In other embodiments, the mixing with aluminum is done
in the absence of a Broensted acid. In some embodiments, the ionic liquid
catalyst additionally comprises a Broensted acid. in one embodiment, the
hydrogen halide is at least partially produced from an afkyl halide. in one
embodiment, the hydrogen halide increases the acidity, and thus the activity
of the ionic liguid catalyst. In one embodiment, the hydrogen halide, in
combination with aluminum, assists in the conversion of the inactive anion,
e.g., AlCls to form the more acidic and effective chloroaiuminate species for
alkyiation, such as AICls, Al2Cly, or even AlsClyg”.  In some embodiments, the
alkyl halide is derived from the isoparaffin or olefin used in a given reaction.
For example, with the alkylation of isobutene with butane in chloroaluminate
ionic liguids, the alkyl halide could be 1-butyl chloride, 2-butyl chloride, t-buty!

chioride, or a mixture thereof. Other examples of alkyl halides that can be
-8



9.8 Regenerated Catalyst with -2 w % Conjunct Polymer 4 8 22 26 Regenerated Catalyst with 11 w %
Conjunct Polymer 8.4 9
WO 2010/074836 PCT/US2009/064600

used are ethyi chloride, isopentyl chloride, hexyl chioride, or heptyl chioride.
In one embodiment, the amount of the alkyl chloride shouid be kept at low
concentrations and not exceed the molar concentration of the Lewis acid
portion of the catalyst, AICIs. In one embodiment, the amounts of the alky!
chioride used may range from 0.05 mol % to 100 mol % of the Lewis acid
portion of the ionic liquid catalyst, AiCls The amount of the alkyl chloride can
be adjusted to keep the acidity of the ionic liquid catalyst or ionic liquid
catalyst system at the desired performing capacity. In another embodiment,
the amount of the alkyl chloride is proportional to the olefin, and does not
exceed the molar concentration of the olefin in the isoparaffin/olefin alkylation
reaction.

Any term, abbreviation or shorthand not defined is understood to have
the ordinary meaning used by a person skilled in the art at the time the
application is fiied. The singular forms “a,” “an,” and “the,” include plural
references unless expressly and unequivocally limited to one instance.

All of the publications, patents and patent applications cited in this
application are herein incorporated by reference in their entirety fo the same
extent as if the disciosure of each individual publication, patent application or
patent was specifically and individually indicated to be incorporated by
reference in its entirety.

This written description uses examples to disclose the invention,
including the best mode, and also to enabie any person skilled in the art to
make and use the invention. Many modifications of the exemplary
embodiments of the invention disclosed above will readily occur to those
skilied in the art. Accordingly, the invention is to be construed as inciuding ali
structure and methods that fall within the scope of the appended claims.

EXAMPLES
Example 1:

An isobutane-butene alkylation catalyzed with butyl pyridinium
chioroaluminate ionic liquid, and co-catalyzed with t-butyl chioride, was
performed in a continuous liquid phase reactor. During the alkylation, the

ionic liquid catalyst was continuousiy regenerated by mixing it with aluminum
-9-



22 29 Spent Catalyst with 15 wt% Conjunct Polymer 9 10 24 33 All of the samples of catalyst
comprising conjunct polymer had a solubility of incremental AIC13 in the ionic I|qU|d catalyst that was

at least 10VRYHIGARERBAL 100C than at 50C. The samples, with various arhbdfHs 8P ¥8tdElized

incremental AIC13, were moved to room temperature and observed over time for AIC13 precipitation.

Rolog; t?mﬁ%ﬁé“% W@mﬁ@xi@a@wwz%%@mb%gmm i[kﬁlhmﬁfzﬁh%ﬁfgﬁbemﬂ@bmﬁmmat was initially
soluble in the fresh catalyst precipitated out within two hours of standing at room erature.
Approxima‘i@ﬁﬁa}g@?gﬁf‘ﬁ{y tiﬂ@rgﬁ%mﬁm\f@ﬂ@‘t HRRIAYR) Mﬁﬁé W'?ﬁé?@ﬁlﬁfa%&?ed catalyst

with -2 wi%eaitechoghRe heacipitatad awaabiaiiddhion s pistanditgiattheoratagwmerature.
phase and by making and re-making AIClz. The regeneration resulied in the
formation of excess AiCl;, depending on how much chloride sank into the
catalyst phase from the alkyi chloride used as a co-catalyst.

The level of conjunct polymer in the jonic liquid catalyst was maintained
between 2 and 23 wt% during the alkylation. Elemental analysis of the ionic
liguid showed that the molar ratio of Al to N increased over time during the
alkylation with no precipitation of excess AlCl; formed during the continuous
generation cycles. The freshly prepared ionic liguid, with no conjunct
polymer, had a molar ratio of Al to N of 2.0. During alkylation, the molar ratio
of Al to N in the liguid catalyst increased to 2.1, and then to 2.5 and then to
4.0 when sampled over a period of greater than 50 days. The molar ratio of
Al to N in the liquid catalyst was maintained between 2.1 and 8.0. Even with a
higher molar ratio of Al to N, the ionic liquid catalyst still remained effective for
alkytation and produced an alkylate product with a RON greater than 92. The
higher molar ratio of Al to N in the catalyst with conjunct polymer extended the
life of the ionic fiquid catalyst before it required complete regeneration.

Example 2:
The solubility of incremental AlCis above the 2.0 A/N molar ratio in the
different sampies of n-butyl pyridinium chloroaluminate ionic liquid catalyst

with different levels of conjunct-polymer impurity were tested at four different
temperatures. The solubility study resulis are summarized in Table 1, below.

- 10 -



A slight amount of incremental AIC13 precipitated out of the regenerated catalyst with 11 wt% conjunct
polymer when it was held at room temperature overnight. No substantial additional amount
precipitaté @2t 83 fwo week period of standing at room temperature. FCTE?AEHtAlion was
observed in the spent catalyst samples held at room temperature for over two weeks. WHAT IS
CLAIMED IS. 1. A process to make a liquid cafalys having a molar ratio of Al to N greater than 2.0,
comprising: a. using an ammonium-based ionic liquid catalyst to catalyze a reaction, wherein the
ammonium-based ionic liquid catalyst builds up an impurity at a level from 1 to 24 wt% during the
reaction; and b. mixing the ammonium-based ionic liquid cafatysBAMNAIE) ISt tyyith

the presence of a Broensted acid to make a liquid cataly
2 0 and having a level of the impurity between 11 and 24
temperature at or below 25C for at least two hours, whe
Al to N greater than 2 Q is effective far catalyzing the rez

st having a molar ratio of Alto N g

aluminum in
reater than

b wt% when the/Ybffic liquid catalyst is held at a

eyrtee

ction. 2. The praoc

mixing is done Efeeh@aEHY oW RLE IR BRIminum chfrid

iogidcatapstiavingema
ess of clai

lar ratio of

herein the
e.® The [gi(?tess ofdaim 1,
additionally comprising maintpg]ypgethe level of the impurity betwieen 11 and 24 wt%. 4. The process of

herein the reaction is 4 hvdrocarbhon canversid

n.selected fromithe grot

claim 1,

isomerizatiBegeyeEtasemg SO rr2af6%, SRnREtion, Bligd

metathes
combinati
polymers.

n of allcv
P

meﬁzatiion, atio'ﬁ),aace

yl

ation,
tylation,
genation, or

s, copolymerizationp Qyglsgformylation, dehalogenation| dehydration, olefin hydro
ons thereof 5. The process of claim 1, wherein the impurity comprises gne.Qr more conjunct
Regenerated Catalyst with 11 wt% Conjunct | 8.4 9 22 29
Polymer ]
Spent Catalyst with 15 wt% Conjunct 9 10 i 24 33
Polymer |

All of the samples of catalyst comprising conjunct potymer had a
soiubility of incremental AICI; in the ionic liguid catalyst that was at least 10
wt% higher at 100°C than at 50°C. The samples, with various amounts of
solubilized incremental AlCl3, were moved to room temperature and observed
over time for AICl; precipitation. Room temperature was approximately 25°C
or below.

All of the incremental AICI; that was initially soluble in the fresh catalyst
precipitated out within two hours of standing at room temperature.
Approximately 75% of the incremental AlCl5 that was originally soluble in the
regenerated catalyst with ~2 wt% conjunct polymer precipitated out within 72
hours of standing at room temperature.

A slight amount of incremental AICI; precipitated out of the regenerated
catalyst with 11 wt% conjunct polymer when it was held at room temperature
overnight. No substantial additional amount precipitated out over a two week
period of standing at room temperature.

No precipitation was observed in the spent catalyst sampies held at

room temperature for over two weeks.
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6. The process of claim 1, wherein the ammonium-based ionic liquid catalyst is a quaternary
ammonium chloroaluminate ionic liquid salt. 7. The process of claim 6, wherein the quaternary
ammonium chloroaluminate ionic liquid salt is selected from the group consisting of an
N-alkyl-pysigipium < oiproalpmpingte, a Nalkyl-alkylpyridinium chloroaluminate, a pyridinium hydrogen
chloroaluminate, an allcylpyridinium hydrogen chloroaluminate, a di-alkyl-imidazolium chloroaluminate,
a tetra-alkyl-ammonium chloroaluminate, a tri-alkyl-ammonium hydrogen chloroaluminate, or a mixture
thereof 8. The\ processofialaimiibhetdiysthevmgammdsioaftioé Al toN\eisdrorhéi 2.th 8.0. 9. The
process of cl%i(m1 o (—;,-rein the Al is in the form of AIC13 and the N is in the form of R41'1X- or
R3NI-tX-, where R Is an alkyl group and X is a halide. 10.A process for alkylation, comprising:
contacting artionigngRidiemananithea oaie g uh danyigdp arttie whsrdieniveetefirilignd the
isoparaffin are alkylategiMbaiginothe ignie didmic catalystramprisas aQUalRITRM ammenium ionic
liquid salt and 11 tg 24 wt% conjunct polymer; wherein the ionic liquid catalyst has a molar ratio of Al
to N greater tharn">’d WHBH e g5t SéMiberature at or below 25C for at least two hours; and wherein
the solubility of ingrenaehtalnfihdabovel thei?lQA\Maetahdatig in thpudnicWithicheatalyst is 3 wt%
or higher at SOC grRelow, 44T piagese.of a0, Hhsien e seniaciing sicp praduces an
alkylate selected from'the group of a gasoline fen Ing ccc)'mponeﬁ’t, a middle distillate, or a mixture
thereof 12. The prbse¥suhtdathan dOwirbheinhe sl du dneisly Seawindhai edmidlises a

Broensted acid. 3] g RrAcesRalGlaim: 10nmhare e malasratiQ.RhA JaNdisirRmi 3w, to 8.0. 14.

The process of claim 10, wherein the ionic liquid catalyst has a solubili% of incremental A1C13 above

the 2.0 AI/N moldPPata' IR mianguraasbivetieshineles 60 oidd K™ ereidr B s

effective for catalyzing the reaction.

2. The process of claim 1, wherein the mixing is done at conditions to produce soluble
aluminum chloride.

3. The process of claim 1, additionally comprising maintaining the level of the impurity
between 11 and 24 wt%.

4. The process of claim 1, wherein the reaction is a hydrocarbon conversion selected from
the group of alkylation, 1somerization, hydrocracking, polymerization, dimerization,
oligomerization, acylation, acetylation, metathesis, copolymerization, hydroformylation,
dehalogenation, dehydration, olefin hydrogenation, or combinations thereof.

5. The process of claim 1, wherein the impurity comprises one or more conjunct polymers.

6. The process of claim 1, wherein the ammonium-based ionic liquid catalyst is a quaternary

ammonium chloroaluminate ionic liguid salt.
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1 5. The process of claim 10, wherein the solubility of incremental A1C13 in the ionic liquid catalyst is
at least 10 wt% higher at 100C than at 50C. 16. The process of claim 1 or claim 16, wherein, after
mixing, less than 0.1 wt% AIC13 precipitates out of the ionic liquid catalyst, when it is held for three
hours or longer at 25C or below. 17. The process of claim 10, additionally comprising maintaining a

level of a im@ﬁ%rity in the jopic liquid catalyst between 11 and 24 gig/o. 18.A Eroces§ for hydrocarbon
c arD

conversion; coOMPTising: 4. uih ’a‘ivﬂ%l‘?fﬁ% i e EARA T EPSICR R H? BRSSO Wiereby a

conjunct polysaitisouileised diimthie: ignoigpliguidstagaly sty B-aiddipgralnminuhictodhwenionic Hdlid catalyst;

% such thal e e L T carbon
conversion betsy&ymgignie irdiereaadipserbgunes. redieerbtisilardimhesedsgspitaim 1, wherein
the liquid catalysthryvingha il datis AuAiiod) Orealeytham-ReomBrses Aldthl@indl, The
process of cl%irrrgi %1?:; hvlvrg%rlgigotfhe ionic liquid catalyst comprises
8. The process of claim 1, wherein the molar ratio of the Al to N is from 2.1 to 8.0.
9. The process of claim 1, wherein the Al is in the form of AICI; and the N is in the form of
R:N"X or RsNH X', where R is an alkyl group and X is a halide.
10. A process for alkylation, comprising: contacting an ionic liquid catalyst with an olefin
and an isoparaffin; wherein the olefin and the isoparaffin are alkylated; wherein the ionic
liguid catalyst comprises a quaternary ammonium ionic liquid salt and 11 to 24 wi%
conjunct polymer; wherein the ionic liquid catalyst has a molar ratio of Al to N greater
than 2.0 when held at a temperature at or below 25°C for at least two hours; and wherein
the solubility of incremental AiCl; above the 2.0 AVN molar ratio in the 1onic liquid
catalyst is 3 wi% or higher at 50°C or below.
11.The process of claim 10, wherein the contacting step produces an alkylate selected from
the group of a gasoline blending component, a middle distillate, or 2 mixture thereof.
12. The process of claim 10, wherein the tonic liquid catalyst additionally comprises a
Broensted acid.

13. The process of claim 10, wherein the molar ratio of Al to N is from 2.1 to 8.0.

13



a. and wherein the contacting is done in the presence of a Broensted acid. 21.The process of claim 18,
wherein the ionic liquid catalyst comprises AI3C110-. 22.The process of claim 1, wherein the reaction
is an isoparaffin/olefin alkylation that produces an alkylate product having a Research-method octane

number (RQN)LeHLA% Q% RIS 48, Thekrearss:Al Glaim kl.ydarsindhenatyBtadas étal

Research-method octane number (RON) of 92 or higher, 24.The process of claim %8, wherein the
hydrocarbon E8hicRaSH the i SoParathn B dikypio Hapdcridt dedm Ikt A duct having a
Research-metho@astasiewiumber (RON) of 92 or higher.

15. The process of claim 10, wherein the solubility of incremental AICI; in the ionic liguid
catalyst is at least 10 wt% higher at 100°C than at 50°C.
16. The process of claim 1 or claim 16, wherein, after mixing, less than 0.1 wt% AlCl;

precipitates out of the ionic liquid catalyst, when it is held for three hours or longer at
25°C or below.

17. The process of claim 10, additionally comprising maintaining a level of an impurity in the

tonic liquid catalyst between 11 and 24 wt%.
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18.

19.

20.

21,
22.

23.

24,

A process for hydrocarbon conversion, comprising:

a. using an ionic Hquid catalyst for a hydrocarbon conversion whereby a conjunct
polymer builds up in the ionic liquid catalyst;

b. adding aluminum to the ionic liquid catalyst; and

C. maintaining a level of the conjunct polymer in the ionic liquid catalyst in a range
from 11 to 24 wt% such that the ionic liquid catalyst may be used for an extended
period for the hydrocarbon conversion before the ionic liquid catalyst requires
regeneration.

The process of claim 1, wherein the liquid catalyst having a molar ratio of Al to N greater

than 2.0 comprises AlsClyq.

The process of claim 10, wherein the ionic liquid catalyst comprises

a. AlClig;

and wherein the contacting is done in the presence of a Broensted acid.

The process of claim 18, wherein the ionic liguid catalyst comprises AlsClyy'.

The process of claim 1, wherein the reaction is an isoparaffin/olefin alkylation that

produces an alkylate product having a Research-method octane number (RON) of 92 or

higher.

The process of claim 11, wherein the alkylate has a Research-method octane number

(RON) 0f 92 or higher.

The process of claim 18, wherein the hydrocarbon conversion is an isoparaffin/olefin

alkylation that produces an alkylate product having a Research-method octane number

(RON) of 92 or higher.
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