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regenerated ionic liquid catalyst to provide filtered, regenerated ionic

liquid cat afiStERBASERIAIN] AR D@ﬂmmlmmmeﬁ%lcmmn@ﬁmﬁsosed in
U S. Patent No. 7,432,408 ("the '408 atent "), involves contacting

i soparaffins, preferably i sopeﬁBQﬁ’éIO ¢ RIQUEPI ns, preferably ethylene, in
the presence of an ionic liquid catalyst to produce gasol i ne bl endi ng
conponents. The contents of the '408 patent are incorporated by reference
herei n i FIELD @RARTety. An ionic liquid catalyst distinguishes this novel

al kyl ati on pr ht paraffins
and | ?ght ol e? ﬁg@%%%g %-@rsgaﬁggg??@@d&? %’ u%tﬁl Zeetglgttl:tﬁﬁﬁags& Qﬂé%%dklh t%tl on of

i sopar af fhehdes witt df ialieliquidtogmayidcdtepnl igme tigzdt More witiclaelyi the prols‘«:ss agkanpl e,

ol ef i ns. o TRRCSHUETR R bR R RRER TR Rt ) TR B ©
(H2SO4) aede hkydatm‘tdlymm [roade ﬂlte(rHF)egeﬂttralled/E)h&.llqhmlmatalylsi. qui d catal ysts
specifically useful in the alkylation process described in the '408 patent
are disclosed in U S. Patent Application Publication 2006/ 0135839 ("the

' 839 1pubIBAo(aKGR®'[)ND\Ahi ch is also incorporated by reference in its entirety

herein. Such ca ts i ncl ude a chl or oal ate t al yst
conprising a %\? PR piocesirEbeh | Asgosg R Ui ? F} é‘gz éhfg(uéh u%‘?&n
tri chl or ipd@ny, itvoR¥EEeR iRy s oI, prafe@sbly m@aﬁlﬁé i dietlnk defampllyal uni num

trichloride, Such catalysts further include chloroalumnate ionic |liquid
cat al yst Stydfpp &emgesarweaf gAonig higuidicpialysido piadpe g live REn{ige CHRRPISN S num

trichl or ige cMterofah&k3tbs Eé’tgi'?trafetl%&porht@a E‘;al?e%rédégh&l@ﬁlhl@ﬁs ﬁ'et?‘l um num

trichloride. Preferred chloroalumnate ionic |iquid catal s include
1- butlPl - 4- met Wliondg hqud ertalyst ditiegusdpuhismay a@%lvpyn prpcmfrym;ymeml@nahm
chl or oal i natemBRhvert iidabbaheriRs AR sk 48 A0k HTGR RERRLYENRLR (BM M

alkylation of isoparaffins with olefins and the polymerization of olefins. For example, two of
the more extensively used processes to alkylate isobutane with C;-Cs olefins to make
gasoline cuts with high octane numbers use sulfuric acid (H,SO,) and hydrofluoric acid (HF)
20  catalysts.
Ionic liquid catalysts specifically useful in the alkylation process described in the ‘408
patent are disclosed in U.S. Patent Application Publication 2006/0135839 (“the ‘8§39
publication”), which is also incorporated by reference in its entirety herein. Such catalysts
include a chloroaluminate ionic liquid catalyst comprising a hydrocarbyl substituted
25  pyridinium halide and aluminum trichloride or a hydrocarbyl substituted imidazolium halide
and aluminum trichloride. Such catalysts further include chloroaluminate ionic liquid
catalysts comprising an alkyl substituted pyridinium halide and aluminum trichloride or an
alkyl substituted imidazolium halide and aluminum trichloride. Preferred chloroaluminate
ionic liquid catalysts include 1-butyl-4-methyl-pyridinium chloroaluminate (BMP), 1-butyl-
30  pyridinium chloroaluminate (BP), 1-butyl-3-methyl-imidazolium chloroaluminate (BMIM)
and 1-H-pyridinium chloroaluminate (HP).
As a result of use, ionic liquid catalysts can become deactivated, i.e. lose activity, and

may eventually need to be replaced. Alkylation processes utilizing an ionic liquid catalyst



and 1-H pyridiniumchloroalumnate (HP). As a result of use, ionic liquid
catal ysts can becone deactivated, i.e. lose activity, and may eventually
need to bworeplmend. Al kyl ation processes utilizing an POmIUS20000653768

catal ystcan form by-products known as conjunct polymers. These conjunct
pol ymers generally deactivate the ionic liquid catalyst by formng
conplexes with the ionic liquid catalyst. Conjunct polyners are highly

unsat urated nol ecul es and can conplex the Lewis acid portion of the ionic
liquid &R Oy PrUER &PV RIB PR HOREE I F I AN PO S HY SSRTTAGM
trichlorigdgtivite BleUsiOHGId Edtaldt BY itiRr LB RENWIt BRI T Gidatal ysts
becones conpl exed with conjunct polynmers, the activi of these ionic

i qui d c&toalusinolymseotiebigh aﬁ%ﬂerate@)fn%pulp%éa@tca%qﬁm @iﬁ%@ &avis@gidjparien

pol ymer s gy 1@111@9q19@8é?ﬁ§st QJ&'tﬁ’Jn‘ &%Bl%@o%d FBP&&H@E: Sshﬂuﬁmﬁllﬂ'tﬁéh%rﬂi QYps may
interact wth alumnumtrichloride in alumnumtrichloride-containing

cat al Pst gluarigum lehbotide-eortaning eonidequad eatadysts hgeernepicomplsked Wdseongmetal yst's or
| essen t f pur pose.

Deact | vatr St MEaEHEHP RS E R R Gy Bl el AP PRCE ol y
pr obl ematcpmproprised] Riynjanqtcpnlymwnnas'tais)@ betnme @Ilcsmaeﬂ fastﬁlsaughélewbbmn c
feasibili i t.al ysts. a r to
r epI ace. g&liﬁlg %\@ ?nté,}gcé (\)V(é‘%%?uéﬁlh 'trgchro%id? 1ar¥ eﬁ%rﬁnmgl?l tglaﬁyréﬁlcl%nt% %nc%{a %ts

al kyl at i and ilsrefwo rdneecthé bvwralhfceam Wl thesepdtalg s diHesgercthnir bﬁeoﬁﬁéness asnt I y
regeggratetd1 ? t@ cY. % ?d U S. Patent Application Serial No. 12/003,578
("th ngaéﬁﬁ TR BHPGYP Y ected to a process for regenerating an ionic
l'iquid catal yBeactiiten dﬁ@(ﬁlld)lﬁﬁlm eeagts byabeind olar)suncdt omgrl mﬁﬂ&érﬁatlcl‘hle

process rises the OVId n i.onic. |J | yst,
Phorern GIORLAEERids, BigRS sfted B cBiPuiq e lhif ok B iopietdhl sEah

conj unct apeley BRNeSpent i} td RpIaE. rlgleiektfze |C@ﬁhférdldlgkb1§ita$1@ﬁ af Wik lighidRa@lyssl num
netal to free the conjunct palyners fromthe ignic liquid catalyst in a
stirred rddkylgiiong ceonpmically ipdgSipleantesytheyssng be eificiapuregensiged 4 r eed

conj ygct pQtigers fromthe catal yst phase by sol vent extractl onin a
stirred or packed extraction colum. The contents of the '578 @pl i cation

are i ncor por aledl PRigntrAsndiceion ScHEM. h2/008.§ Fef thee ATY snptigationn ipdiggsiedt® provi de
regener ata%%de%%ﬁrelgérﬁfé'tlg Gl Rbid ch@lytsth?hla{ BB d%facﬁvlaﬁd b? Z@mﬁ’&?l i cation,

spent ionic CIUI cat al yst reacts wth alum num ITE al t he spent ionic
liquid polymers The process comprises the steps of (a) providing an ionic 11qu1d catalyst wherein

in

at least a portion of the ionic liquid catalyst is bound to conjunct polymers; (b) reacting the

20  ionic liquid catalyst with aluminum metal to free the conjunct polymers from the ionic liquid
catalyst in a stirred reactor or a fixed bed reactor; and (¢) separating the freed conjunct
polymers from the catalyst phase by solvent extraction in a stirred or packed extraction
column. The contents of the ‘578 application are incorporated by reference herein in their
entirety.

25 In order to provide regenerated ionic liquid catalyst, in the process of the <578
application, spent ionic liquid catalyst reacts with aluminum metal. If the spent ionic liquid
catalyst is a chloroaluminate ionic liquid catalyst, such as catalysts disclosed in the ‘839
publication, it produces aluminum trichloride (AlCl;) as a byproduct. The AICI; byproduct
can remain dissolved in the regenerated catalyst. Accordingly, it is necessary to separate the

30  regenerated catalyst and the AICl; byproduct so that the regenerated catalyst can be recycled
to the alkylation step.

One method of separating the regenerated ionic liquid catalyst and the AlCls

byproduct is disclosed in a U.S. Patent Application entitled “A Process to Remove Dissolved
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residence time. In regard to filtration, fines of precipitated A1Cl; may remain in the

regenerated ionic liquid catalyst if the filter is not of the proper size. Moreover, a filter may
20  become clogged or blocked often increasing the pressure drop across the filter to an
undesirable level. Removing the blockage requires shutting down the filtration process and
even the entire alkylation process.
During shut down, it is possible to clean one or more filters in the filtration process.
However, such cleaning during shut down is also problematic. The ionic liquid catalyst is
25  very sensitive to air and moisture. Exposure of the ionic liquid to the atmosphere when a
cartridge filter, for example, is removed for cleaning, can damage the ionic liquid.
Therefore, there is a need for a separation process and system for removing
precipitated AICl; from regenerated ionic liquid catalyst. The separation process and system
should remove precipitated AlCl; from the regenerated ionic liquid catalyst to provide
30  filtered, regenerated ionic liquid catalyst. The separation process and system should
minimize the occurrence of blockages and pressure drop problems. Additionally, the
separation process and system should be able to overcome the occurrence of blockages and

pressure drop problems such that it is suited for continuous operation. Furthermore, it is



During shut down, it is possible to clean one or nore filters in the
filtration process. However, such cleaning during shut down is also
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il lustration depict.i enbodi ment of a continuously operable filter
systghla ﬂﬁf%@? é@&“@gﬁgﬁﬁﬁ“éuwwARv A process for the filtration of an

ionic liquid is disclosed herein. In one enbodi nent, the process conprises:

f eedi ng Qg%ﬁ@hf%liqUid containing precipitated netal halides to a first
filteriné provide a partially filtered product; and feeding the
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filter, and the at least one second filter has a smaller pore size than the at least one first filter.
Also disclosed herein is a filter system. In one embodiment, the system comprises: a
20  first filtering zone, wherein an ionic liquid containing precipitated metal halides is filtered to
provide a partially filtered product; and a second filtering zone, wherein the partially filtered
product is filtered to provide a filtered product, the second filtering zone being in fluid
communication with the first filtering zone, wherein the first filtering zone comprises at least
one first filter and the second filtering zone comprises at least one second filter, and the at
25  least one second filter has a smaller pore size than the at least one first filter.
Among other factors, the process and system as described herein can efficiently and
effectively provide filtered ionic liquid. The process and system as described herein can
maintain overall pressure drop at a reasonably low level over a longer period of time.
Accordingly, the process and system can minimize the occurrence of blockages and pressure
30  drop problems. In one embodiment, the process and system as described herein can
overcome the occurrence of blockages and pressure drop problems to operate continuously.

In some embodiments, by using specific types of filters, the process and system as described
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l'iquid containing significantly I'ess precipitated netal halides than the
i oni ¢ | i dui @rst 8Hering zone to provide a partially filtered product. The partially filtered product is

an ionic liquid containing significantly less precipitated metal halides than the ionic liquid fed
20  to the first filtering zone. The process further involves feeding the partially filtered product

to a second filtering zone to provide a filtered product. The filtered product is an ionic liquid

containing significantly less precipitated metal halides than the partially filtered product.

Each filtering zone includes at least one filter. More specifically, the first filtering
zone includes at least one first filter and the second filtering zone includes at least one second

25  filter. As used herein, the term “filtered product” refers to an ionic liquid that has been
filtered by the at least one first filter and the at least one second filter.

It is important that the at least one second filter has a smaller pore size than the at
least one first filter. When the ionic liquid passes through the at least one first filter, the
larger pore size of the at least one first filter removes the larger precipitated metal halides.

30  Subsequently, when the ionic liquid passes through the at least one second filter, the smaller
pore size of the at least one second filter removes smaller particles of precipitated metal

halides that are not detained by the at least one first filter. Accordingly, the first filtering
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configured in parallel and the second filtering zone can similarly include two or more second
filters configured in parallel. Parallel configuration of the filters in each filtering zone is
advantageous because it permits continuous filtration.
The advantage of continuous filtration can be better understood with reference to FIG.
25 1, which illustrates such parallel configuration of the first and second filters.
According to FIG. 1, an ionic liquid 1 containing precipitated metal halides arrives in
a first filtering zone 10 comprised of first filters 4a, 4b. First filters 4a, 4b are arranged such
that the ionic liquid 1 can flow through either or both of the first filters 4a, 4b. Upon exit
from the first filtering zone 10, the ionic liquid is the partially filtered product 2. The
30  partially filtered product 2 then arrives in a second filtering zone 10 comprised of second
filters 5a, 5b. Like first filters 4a, 4b, second filters 5a, 5b are arranged such that the partially
filtered product 2 can flow through either or both of the second filters 5a, 5b. Upon exit from

the second filtering zone, the ionic liquid is the filtered product 3.



the precipitated netal halides, the at |east one first filter may be said
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advant ageous GERUHYSE filfratinogiithedonie Havidy s distted ndtloh IS neseibledd W6t age of

cont i nuoygjidwihd matdepn can be better understood with reference to FIG 1,
which illustrates such parallel configuration of the first and second
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exit f rorﬁnreggseg 'tora;s n%ﬁ] a&?erv!elnﬁlew@]#ﬁ% catn%g p'eﬁlﬂlagd Jo'fgwt tg el MeePRs tial Iy

filtered pr arti tere uct en arrives in a
second f iahd 8pw mtgthzéimeﬁmer ‘aompbé @e@nmﬁuesie@@mjﬂdw tacthe Srsbalter3p is Ulodked.f i r st
filters n i)t re c partially
filter ed%%rgtljbﬂclﬁglg%gﬁe érP%%%{%r Fll? S &O&u%gqﬁlﬁm%f &hﬁ&gteﬂ%:on filters
5a, 5b Wihtorndaecan be tleanlt ﬁélesdmd'nst ffliet 4tebecngey@0@pdmpraommtateﬂ mgtald is the

filt d t f th |
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the fir sttheflpmf difuig ffecd  pan Poivitched 'P.%Wﬁﬁinrté? it 1is ﬁ c&t 434 4b togonpiaoys ¥ 8l i nued.

Once 165l ovwhd iBnik Iﬁ@ulﬁ'lraﬁﬂ ccﬁﬂtllnﬁﬁfslygﬁ‘mh&e #t pakads fitdhel frbdwet2.fil ter 4b al one
produces the gartla | ter roduct. During such tinme, the first filter

4a can be cl eadirly\theprrtigly filrere&ftprﬂurft 2fankis PBBRESES TloNTg gischesand fiilter
preci pi t at e R seb&}ld' AR5 515 U rdrfialthd &%orﬁf ﬁ?e’% 95 Blofl ;S}Bdu%&r @ssitdhg filter

rises to a particular level, the ionic liquid can again be pernmitted to
flow to trulupt Mékenfthd yeeondgaten prbechmes Qleggteﬁeflthnpr@pltﬁtﬁd metal iideaniche

di sconti %‘?ﬂx ggglﬁe EIIOBWCIIOQS tfl@ﬁltér rfséstto Blphlttg{llaIAIQVél Sthé)lga%hﬁqﬂte}e'a%r(tdu&s'[ filter

4a al one pro ces
20 canbe permltted to flow to the second filter 5Sb and flow to the second filter 5a can be

discontinued. Once flow to the second filter 5a is blocked, the second filter 5b alone
produces the filtered product. During such time, the second filter 5a can be cleaned. When
the second filter 5b becomes clogged with precipitated metal halides such that the pressure
drop across the filter rises to a particular level, the partially filtered product can again be

25  permitted to flow to the second filter Sa and flow to the second filter Sb can be discontinued.
During such time, the second filter 5b can be cleaned. In this manner, feed of the partially
filtered product can be switched between the second filters 5a, 5b to continuously filter the
partially filtered product 2 and continuously provide the filtered product 3.

When the present application refers to “cleaning” a filter, it refers to removing

30  precipitated metal halide and any other material that has adhered to the filter thereby

impeding and/or blocking fluid flow across the filter. The method by which the filters are

cleaned depends upon the type of filter. For example, if a filter is a self-cleaning, back-



partially filtered product. During such tine, the first filter 4b can be
cleaned. In this manner, the ionic liquid feed 1 can be swi tched between
the firstwbi2btoawsg9ida, 4b to continuously filter the ioniPcTIUSqUYB6TSRNd
continuously provide the partially filtered product 2. Simlarly, the
partially filtered product 2 can be permtted to flow to the second filter
5a, but not the second filter 5b. Therefore, the second filter 5a al one
produces the filtered roduct v%en the second filter 5a becones cl ogged
with prediupiaple iy isen pe plgmed by bagkfshing: Howevesba blierds araiidge ilbesit t he

filter ricgese diundd BRétahSHb e ch@¥@le, the partially filtered product can be
permtted to flowto the second filter 5b and flow to the second filter 5a
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cartrldge filter, it can be cleaned by changi ng the cartridge. The

filtrati oheprpeashdiltginggone padedhzameion difgereﬁlgthalp theinpeger of filtGs 1y ?th%rer i ng
zoness Thﬂwﬁgigﬁ@g)on process may include three, four, five, etc. filtering
zones. Accordingly, additional filtering zones may be utilized downstream
fromthe firsth¢piogwss pripserihse hefaia I%Wéﬂ@!gaébm@efﬂi fiof wmonge PEsitASd §8&l r abl e or

necessar yj;dlid & AP ?ﬁ&hg&%ﬁ&ggd§9RQ§mﬁgﬁ&ggpond to a greater capital cost
for the process, dition I'tering zones may be desirable or necessary
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cycles o
20  for regeneration is based on the composition of the ionic liquid catalyst. The metal should be

selected carefully to prevent the contamination of the catalyst with unwanted metal

complexes or intermediates that may form and remain in the ionic liquid catalyst phase. The

regeneration metal can be selected from Groups II-A, 1I-B or I-B. For example, the

regeneration metal can be B, Al, Ga, In, T1, Zn, Cd, Cu, Ag, or Au. The regeneration metal
25  may be used in any form, alone, in combination or as alloys.

Regenerating an ionic liquid catalyst in this manner can form excess, dissolved metal
halide in the regenerated ionic liquid catalyst. It is then necessary to remove this excess,
dissolved metal halide from the regenerated catalyst before it can be recycled to the process
utilizing the ionic liquid catalyst and in need of regenerated catalyst. Moreover, the metal

30  halide must be removed to prevent it from accumulating in the regeneration zone and other
parts of the regeneration unit and causing plugging problems.

For example, deactivated, or at least partially deactivated, chloroaluminate ionic

liquid catalyst can be reacted with aluminum metal, in the presence or absence of hydrogen,



The filtration process as disclosed hereinis also not [imted to using two
first filters configured in parallel and two second filters configured in
paral | el . wohwmae29iour, five, etc. first filters may be ®omfiSguma6s78%
parallel in the first filtration zone. Simlarly, three, four, five, etc.
second filters may be configured in parallel in the second filtration zone.
The nunber of filters in each filtering zone can be the sane or different

than the nunber of fjlters.in other filterin zone‘%s). The process as
descr i bed? FréFstaie the chlgropjugiats joic lignid gptabygly i g TR Witk alyaiumet al

hal i des  (sgutd) carfMofth 3xcchd, @ JIRASNEN:ah 8 réRRdrktcl bilHuRtad! Y8k lighdused or
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manner caemdinimhexadgs, Adsshoit wadcayeinato habvahe prciphecd agenetidésecbn oni ¢

liquid catalyst, It is then necessary to renove .this excess, dissolved

net allghalaﬂile élya?yrsg?ﬂti]?‘}éﬁerc b%%?%}fg e c‘)t{eéllt%}{e pﬁ%cle%?rlécaitﬁyzc?%m be recycled to the
process utili aca@diagle, thepiocesk ifatulicdfilaaionl of sh icadiquid dietdedhertieganay at ed

cat al yst. reover, the netal lgﬁléedﬁ nust be I‘EITDVﬁd .éo Rrev nt it from
accumul at“?%OiS?Paf%eeer%@éaﬁe@r%‘it? ides Aemyseenstatrdr oG Rewd grtaly e M ¥geder at i on
uni t and yeas pR@eR For3aeN@p @il BBegelr@ite@aMMIqRId HRBGE dovaimey or at | east
partially deactivated, . chForoaI um nate ionic liqujid catal yst can be reacted
with al uRfssiptRisemefal halides lydedtp dachifatdilisring s fe rroyide apeftiaibehiliares 1 egener at e

the qBl onaahubiTvhiRh & subdalfenkll @i 6 teaband FlterifdOMRY &Y disdubli@d beAet i on Wi th
alum num netal can form excess, dissolved AICI3 in the regenerated

chloroalum nate ionic liquid catalyst. It is necessary to renove this
excess, gigsplved AICI3 prior to recycling the regenerated chloroal um nate
ionic liquid catalyst to, for exanple, an al kylation reaction. One nethod
of renoving t he degeessiabod, gstbe festlandecednd lteiieipzanes, ghe agleess 98¢ sadps ol ved

filter has a smaller pore size than the at least one first filter. Similarly, if there are additional
20  filtering zones, the filters in each subsequent filtering zone can have a smaller pore size than
the filters in the previous filtering zone.

The filters can be any type of filter known in the art. Filters that can be cleaned
without exposing the ionic liquid to the atmosphere are particularly desirable. In general,
ionic liquids are very sensitive to air and moisture. For this reason, it is useful to isolate an

25  ionic liquid from the atmosphere. Accordingly, filters that permit cleaning without exposing
the ionic liquid to the atmosphere are advantageous. A representative example of such a filter
is a self-cleaning, back-flushing filter. A representative example of a filter than does not fall
into this category is a cartridge filter.

Accordingly, in one embodiment, the at least one first filter is a self-cleaning, back-

30  flushing filter. In another embodiment, the at least one second filter is self-cleaning, back-
flushing filters. However, in another embodiment, the at least one second filter is a cartridge

filter.



Al CI 3) involves precipitating the excess, dissolved netal halide fromthe
regenerated ionic liquid catal yst. However, after the excess, dissolved
met al halwoOeopremedipi t at es out of the regenerated ionic PCHiSdoooAtFBY St ,
precipitated nmetal halides (e.g. precipitated AICI3) still remain in the
catalyst. As such, it is necessary to renove the precipitated netal halides
fromthe catal yst so that the catalyst may be recycled to the process it
catal yzes. Accordingly, the process for the filtration of an ionic liquid
di scl osed herein can be used to separate precipitated netal halides from
regenerated ionic liquid catalyst. In order to use the process for such
separation, the regenerated ionic liquid catalyst containing precipitated
met al halfiléfeed ir¢dadéd to the first filtering zone to provide a partially

filtered prodggl W ehihSths WRREOMERELY of &Ck1dRd hiEinSRE ARGl hlohi&% ) RE, Zone as
di scussed above. Filters As di scussed above, in the first and second

filtePi ndayoheso ontigerlgzerd eqpsant ofpreapitagnddndtylhpkges hHeweavespaldiseyssgsor e si ze

L .han t .he a%vel fﬁ@%ltltel%fi'ﬁ 0Td|,|5t§éfe1fs 't(L 1hnic ﬁg{lnd ltl?ant hys’beb{ ﬁ{té}&{ @y Ak &t lg'ggbﬁe' onal
filtering zohes, the filters in each ubsequent I'teri'ng zone can have a
smal | er postdiltsi and thehafeastvme fdcondfikeri n t he previous filtering zone. The
filters can be any type of filter known in the art. Filters that can be

cl eaned wi thout exposing the ionic liquid to the atnosphere are

parti cul dfikeyr schesi rable. I n general, ionic liquids are very sensitive to air
and i sture. ,For.this, reason S te.an ionic liquid from

.this et 1s useful to iso
the BPrimspher AFSAEGt S R¥et wiEnt Bt Hpebhit PR R P BRout xposi ng
t he i oni @rdcipitaied nicaul hilRleaioraaplrahepatipitacivashidgadid Sronfthe epicikpitiat i ve
exanpl e of ﬁ§Ch'E f'uﬁer is a self-cleaning, back-flushing filter. A
r epr esent’qtFVeVe éﬁ%l CHPSE™ i | ter than does not fall into this category is
a cartridge fid §RrembbgigRAd iR sykRmARpAIR adirdeiltrind RRe ald d ®asdd one first

filter is_a . self-c¢leaning, backflushing filter. In_anqther enbodi nent, the
at | east foRENgzERe Yl peramunigation vith et lring zener Ths Hrsh§lteineZers. However ,

i n angt hebmBAROH! IBRNbne ArhaiIRE aldaBS{ccONEIRERE PhefcbmbBles hSledt 6 kbdndge
filter.Filteredproduct The product exiting the filtration process as

di scl osedilerEicrs! lepsieng serendfdier prsgamatler noassireahen the adpast o fidditey zero
content of, Bkie il tc@ﬁt%ﬁing‘f)}&lpitg‘t@h hid8S hal{dVEY B filt@3d S REHRS ﬁﬁiering zone

to provide a partially filtered product, which can be filtered in the second filtering zone to
provide a filtered product.

20 In a particular embodiment of the system, the first filtering zone can comprise two or
more first filters configured in parallel, while the second filtering zone can comprise two or
more second filters configured in parallel. However, the first filtering zone and the second
filtering zone are configured in series.

In another embodiment of the system, the system can include a feed line leading to the

25  two or more first filters and a partially filtered product line leaving the two or more first
filters and leading to the two or more second filters. A first valve zone can be situated on the
feed line and a second valve zone can be situated on the partially filtered product line. More
specifically, the first valve zone can include two or more first valves and the second valve
zone can include two or more second valves. Each first valve is disposed on the feed line and

30  capable of blocking fluid flow to one of the first filters. Similarly, each second valve is
disposed on the partially filtered product line and capable of blocking fluid flow to one of the

second filters.

10



above, the filtered product refers to an ionic liquid that has been
filtered by the at |l east one first filter and the at | east one second
filter. RwDRero/syatem Al so di sclosed herein is a filter Peyatseond/ob5788 er i ng
of an ionic liquid containing precipitated netal halides to renove the
precipitated netal halides fromthe ionic liquid is possible with such
filter system In one enbodinent, the filter systemconprises a first
filtering zone and a second fllterlng zone. in fluid conmunication with the

first filteri HyPEBHEN e liqud cqntqigipg pgeiphaisbmealhstifiessan Yavel B@ghone first

filter anghflfiRasardwb ol hefe e ARR] %mlé Ia@@ﬁlaﬁgt fill@aspro@neafegond filter.
The at | east one second filter has a small pore size than the at | east

one firsthagtia]ly Bferedhproflyspan travghihipugivihe aiuﬁal#»gﬁlmr%dc@rﬁﬁhtcah@do HHStt]P ORal i des can
be filtengde idodd @it ﬂ’o?trovfldel 4 Qe NhrZARE TR fi?thlelvgsecaﬁ bP@FridoRl kytnhithd er ed

product, which can Itered in the second filtering zone to provide a
filteped igmobqad conltanmag parivitaied metaldrbocticoptaets olfly heofghefitsiiltarat aftimos t

filteri “%n%ﬂﬁ%ec%ﬁﬂv&l%%ﬁ cﬁi@?rl}%ﬁge&){o IR Jabilafi fflth]el':l ?fogg&?%'d%#% Wgoflé‘

par al | el ' e the secon ering zone ca re second
filters obtkisgronddltem apanmag.| el . However t he f| rst filtering zone and the

second 111 Ler g, G006 A £ GONGLINL AL AN B8 0 fRARBIEE; Rgapg ment of

the system the sys nor e
first filfiltered bamld: fastrfﬁtet it adnitgpts‘ bhd @maate pf thel aldxhtldnahmsﬂ f(ﬂaws qag bt hkeaﬁevi/o or nore
first, filters, an ad r st val ve
| one 06 B e He S AR R TR TR BRI shiend Pl dlulibbbe

si t uat ed oadot Mercpdthciadditiynal bdctietr itbrpeandi cleatddnen thionemsp eeishitaabd y, the
first valve, zo e can |n #ﬁge two or.nore first valves and the second val ve

zone can‘?%kﬁ TG S SOURRER I Wes. Each first valve is di sposed on

the feed |ineaaggtcGanald @nsdldindn®6kha gltér syiten Chobe Be@erOR@er@food H@h f i r st
filters. Slnlla each second valve is disposed on the partially filtered

product I'tiREneEg F ﬁ% fabl e of blocking fluid flowto one of the second

filtaps. I n opakakdvaiin FG. 1, @i Mtek !sﬂtéh%o%ﬁ%@'aﬁlrﬂ%l@ﬁ@%&dﬁb@@faﬁﬂa gebl halides
can travel through the feed line to the two or nore first filters to

provi de dilteeErg 708F HY i flyid eoragupieasign tithdbralieHetopag £ong 0y The fiseAkIingr oduct can
travel t QBWO%%S&RQ&IB It iterk i het, qﬁ@é’on@i%ﬁﬁ@&'%palrdlﬁﬁaﬁthé Q@oﬂd\’mteﬂﬁg

zone 40 comprises two second filters 15a, 15b configured in parallel. The second filters 15a,
15b have a smaller pore size than the first filters 14a, 14b.

20 In use, the system operates such that the first filtering zone 30 filters an ionic liquid 6
containing precipitated metal halides to provide a partially filtered product 7 and the second
filtering zone 40 filters the partially filtered product 7 to provide a filtered product 8.

The system of FIG. 2 includes a feed line 6 and a partially filtered product line 7. The
feed line 6 leads to the first filters 14a, 14b of the first filtering zone 30. The partially filtered

25  product line 7 leaves the first filters 14a, 14b and leads to the second filters 15a, 15b of the
second filtering zone 40. The system of FIG. 2 also includes two valve zones, a first valve
zone 9 and a second valve zone 11. A first valve zone 9 is on the feed line 6 and the second
valve zone 11 is on the partially filtered product line 7 as it enters the second filters 15a, 15b.
The system of FIG. 2 further includes two first valves 12a, 12b in the first valve zone 9 and

30  two second valves 13a, 13b in the second valve zone 11. Each of the first valves 12a, 12b is
disposed on the feed line 6 and capable of blocking fluid flow to one of the first filters 14a,
14b. First valve 12a is capable of blocking fluid flow to the first filter 14a and first valve 12b
is capable of blocking fluid flow to the first filter 14b. Each of the second valves 13a, 13b is

11



nore second filters to provide a filtered product. The first val ves can be
arranged so that the ionic liquid containing precipitated netal halides
cont act s wol2g1ome91ef the first filters at a tinme and theCsasend/ ogxaByes can
be arranged so that the partially filtered product contacts only one of the
second filters at a tinme. Accordingly, while the ionic |liquid containing
precipitated netal halides is being filtered by the first filter it
contacts, one or nore of the additional first filters can be cleaned.

Si ni | ar | yispager oa therartisy fiftered prodgtdiae dandicapakle pf Blacking fiid fiow teems®tpy t he

second f'tlhés%éoﬂdtﬁlt‘é%rltsacltsﬁ SEUR QhlvdTPYals Odpalb1R 1 BBk fﬂﬁ@ho&%&@l@@ec@h&ters can
be cleaned. In this manner, the system as disclosed herein_is capabl e of
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filter systemconprises a fifrst ltering zone and a second filtering
zone 40 ifpstfiiltgisd4edibrdericoding bmprwhelfher M@V@fs|1|25t12bratet0@plil ﬂrg:kzsed}ehzewwerhe first
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pr eci pi t aeefistnftead 14laa]4|bdteé t}te(Ya]yes)lﬂadean }ti&l‘sbctcaﬂ vylve zcbrteem edrnpit miwhtof 7 and

t he co filteri,n 40 fil r al fil red roduct 7 to
o oiHcC op el e S RITUER 1ShieBL et Bt Bk dapsh B AEES | |6
and a pariédi@liduid édnhdnﬁﬁ@p‘lreﬂpmietbﬁletbl Hagidek. eva'rhﬁoﬁeeﬁihé fikefilerd PAIMB®@ the first
filters 14a, .14b ofé Lg f}fbfllterln zone 30. The partially filtered
product 1onR 8 the pesqrbltary bbap [bd n‘?“‘ilP%‘?r 045, 14b and | eads to the second

filters 15a, ASkviMfthd fi6ccsemanndiokéd Ke@dih, kL ﬂl@ﬂ@ys‘?&ﬁ is hoelisystie m@filtdring. 2 al so
i ncl udes two val yve zones, a_first val ve zone and a second val ve zone 11.
A first varse ThpHlergystem gry inclide duee. fqusneive. %d’ﬂt@ﬂ%g OO EREY- zone 11 is

on the panditigdd mtéﬁdgtzeﬁ@dnazr&%ﬁ&edl doMBstrcaStrdrh M & ifteditleonee il ters
15a, 15b. The system of further includes two first valves 12a, 12b

in the fispeond GHPnng zppnes dsisable aecss¥Ebnd val ves 13a, 13b in the second

val ve zone 11Als%a£sh)v19{ the Bl%césk ﬁsscﬁlséf@see{ ﬁérelﬂ%ﬁe ﬁljtgrl%yétémqjsl I%Q 91?1?(9(1 Riwhhe feed
line 6 and capabl e bl ocki ng f [ ow to one” of first filters 14a,
first ﬁlters conﬁgured in parallel and two second filters configured in parallel Three, four,

five, etc. first filters may be configured in parallel in the first filtration zone. Similarly, three,
20  four, five, etc. second filters may be configured in parallel in the second filtration zone. The
number of filters in each filtering zone can be the same or different than the number of filters
in other filtering zone(s).
The filter system as described herein is not limited to two valve zones for directing
flow within the various filtering zones. The system may include three, four, five, etc. valve

25  zones, where the number of valve zones corresponds to the number of filtering zones.

Ionic liquid
As used herein, the term “ionic liquids™ refers to liquids that are composed entirely of
ions as a combination of cations and anions. The term “ionic liquids” includes low-
30  temperature ionic liquids, which are generally organic salts with melting points under 100°C
and often even lower than room temperature.
Ionic liquids may be suitable, for example, for use as a catalyst and as a solvent in

alkylation and polymerization reactions as well as in dimerization, oligomerization,
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14b. First valve 12a is capable of blocking fluid flowto the first filter
1l4a and first valve 12b is capable of blocking fluid flowto the first
filter 14W02BB0te2902 t he second val ves 13 a, 13b isdi spo®ed/uspoovhes7parti al |y
filtered product line 7 and capable of blocking fluid flow to one of the
second filters 15a, 15b. Second valve 13a is capable of blocking fluid flow
to the second filter 15a and second valve 13b is capable of blocking fluid
flowto the second filter 15b. In operation, .an ionic |iquid_ containing
preci pi t AFLulatem alefip Aefaghesis.aanh copolymarizatioagedsiions Tbe prepent émeodmants A8
dependi ng s 4PORNRELN S anyAbMEBqutdBatalytd are open or closed. Likew se, the
partially filtered product exiting the first filtering zone 30 in the
partially f|IE@?é@$pﬁ6HWEW¥m$%%ﬂWﬂbﬁhC@@Dﬁﬁﬂ@éﬁ@ﬁ*ﬁ?e%@E@Hﬂl¢ﬁIters 15a,

15b depe e e val ves
12a, 12b@?ﬁ&?ﬁ%€?ﬂ%%?%%ﬂ@€g¥§g%§§séggg%%ﬁPgaﬁﬁmﬂ& ? ?{%ﬁﬁggﬁgggﬁbthe first
filtePs Maturembccanmnmﬁ@ whadheesliquahat tagperdtares brdows drwamdivided] weltingpeintsl per mi t
switch of ¢ % e&iﬂﬁen the second filters 15a, 15b. Accordingly, the system
can contlnuous ter ionic liquid containing precipitated netal halides
even i f one offh¢ mestfcbmston fioniict léatrt@dsmhosrzpbep@reddmm @‘gartidabasséminds gndl t ers 15a,

15b is not _in.o [ 0OCESS i | osed heEeln t he

filter systémi rOr%‘%“cl&m““ASTdhetnéostt hetp P Lertng %Snaer% RN il st em may

i ncl ude tphogpboniimuand SLﬂphoal,urrentaﬂonsfard: fler fraglemlynmsd IAnmmlqdndmgf g;y,ndamidntl onal

filterin ones tillLzed downstre fron1t e f|r tering zone

L She" Suf BREETT R islab (8 Sios QR PLEREY b ey i by oREadS; 70"

process aﬁnddﬁgE@gaﬁ%hﬁﬂ@ﬂﬂmnhhemkhhba&c&yﬁtﬁmnBﬁ ROF;S0, PN eddkytio two first
second filters c nflgured in

filters con ur rall el dt

paral | el Su% art e (ﬁgg C*Pg PV teSéF%B ??%aqqut]feéﬁ"s Thempspetadgistiyured in

paral | el ihtBreéthhg ibdié ﬁdluldsl ﬂoi dcad da@ilysZQi@thosd d¥tib @ frofm afio8Rm Hafillés, anfii Ve, etc.
second filters. may conf |gﬁ in parallel in the second filtration zone.

The nunbérWracds K%uéhésAwl%g 5 Ppfh ity ete onehlosgugunatpionic digidg aredi f f er ent

t han jhe LRaREhe &Bstfcblnhf%hﬁf usé 1@51'3 ¢1E1u1ti'cbtta§/§t' NEeRONR LS -catdBeedl tdctiBls, Syst em as
descrlbeg herein is not Iimted to two valve zones for directing flow

wi thin the vaFraudesqfisudylpydempersare iomeligydstos motay fusedeialivee ther ee, f our,
five, et %hlo}’c%lu‘ﬁﬁnaﬁé’gh?t% Aﬂ@?fn’ﬁd&z@ﬁﬁlr?%@ﬁ[dnﬁﬁm\éﬁ‘l MEesZRPESINDRL B&SRoNds to the

nunber of filtering zones. lonic use ereln, thé term"ionic
| i qui ds" npigfdewith alommuqmldﬁomwa(ﬁl%ls)éo éﬁmﬁb@é@edeqhﬂqr@aémrym@tﬁ salts.

In one embodiment, the ionic liquid is an ionic liquid catalyst. The process as

20  described herein can employ a catalyst composition comprising at least one aluminum halide
such as aluminum chloride, at least one quaternary ammonium halide and/or at least one
amine halohydrate, and at least one cuprous compound. Such a catalyst composition and its
preparation is disclosed in U.S. Patent No. 5,750,455, which is incorporated by reference in
its entirety herein.

25 Alternatively, the ionic liquid catalyst can be a chloroaluminate ionic liquid catalyst.
For example, the ionic liquid catalyst can be a pyridinium or imidazolium-based
chloroaluminate ionic liquid. These ionic liquids have been found to be much more effective
in the alkylation of isopentane and isobutane with ethylene than aliphatic ammonium
chloroaluminate ionic liquid (such as tributyl-methyl-ammonium chloroaluminate). The

30  ionic liquid catalyst can be (1) a chloroaluminate ionic liquid catalyst comprising a
hydrocarbyl substituted pyridinium halide of the general formula A below and aluminum
trichloride or (2) a chloroaluminate ionic liquid catalyst comprising a hydrocarbyl substituted

imidazolium halide of the general formula B below and aluminum trichloride. Such a

13



ions as a conbination of cations and anions. The term"ionic |iquids"

i ncludes | owt enperature ionic liquids, which are generally organic salts
wi t h el twogopadiéedig under 1000C and often even | ower tha&oTruseemowesrger at ur e.
lonic liquids may be suitable, for exanple, for use as a catalyst and as a
solvent in al kylation and polynerization reactions as well as in

di neri zation, oligonerization,acetylation, olefin netathesis, and

copol ynmeri zation reactions. The present enbodi nents are useful with regard
to any i GRioEOfunypatgionigtliguidaatalysyfen bp gecarsd by gminipg ol cAwvilefed sal t
conmposi t igMScar¥lisGhi ik pyBliini Rdlidk OMhyldesBRAN Bl BuBN HnidsB1i ke Bhlle with

catal ysts, solvents, and electrolytes. Such conpositions are m xtures of
conponentismolgifdetyalgnts alumdiyingtrighloti aenie bauigedtadyst eealiaksi ) fual nel ting
poi nt's ofchipRRIGAARORER IRid AR IPS mpHRERA alk PN Gstind kIRl R IR S mRr epar ed
from organi c -based cations arnd I norgani c or organic "anions. The nost
conmoR  orggeaidl doremid Hhslograad alwmominuimcklatifioerd2) HehlorpHunpheninediand sul phoni um
cati ons at e ShphlROHPAK! XublERHkd ARGl ftladSs BE oBFd iyl By

i m dazol ium are Ber ps the nost commnfy used cat fons. Ani ons i ncl ude, but
are not [landrilumehunotricBpdde. SeFlha chihmbloalinad inait éguid wethly sisa\bQ@vhaertbyAl 2Br 7

[ (CF3SQ2) .. al sy tes , r . S Rg:(% nd many

ot hers. fﬁ%%%ngtal A(%l% raefqilllvlgfégtl 31%9’ : %‘ﬁagéglte%tp Vﬁ%nﬁgﬁ%ﬁi&% ?rqalljllgyésu t(5l)rute§ci d catal ysis
ar e t hoseémdierdlimechalidotm 2amieniquivakeats iofldemanch triemMbsdeaci ds (such as Al Cl 3,

Ti d 1 SnCl 4, FeC 3, etc.). Chloroalum.nate ionic liquids are perhaps the
nost (Qon’m)nl y used ionic liquid catalyst systens for acid-catal yzed
reactions. Exanpl es of such |ow tepggecature ionic liquids or nolten fused
salts are the chloroal um nate sal yl imdazoliumor pyridinium

chl orides, for exanple, can be m h alum numtrichloride (AICI3) to
formthe fused chloroalum nate s& one enbodi nent, the ionic liquid
is an ionic liquid catalyst. The progéss as. described herein can enploy a
catal yst conposition conprising at lleast one al um num halide such as

al um num chl ori de, at |east one quatgrnary amoni um halide and/or at |east
one am ne hal ohydrate, and at |east one cuprous conpound. Such a catal yst
conposition and its preparation is disclosed in U S. Patent No. 5,750, 455,
whi ch is incorporated by reference in(Bj)ts entirety herein.

Ry
N/R2

C

15  wherein R=H, methyl, ethyl, propyl, butyl, pentyl or hexyl group and X is a haloaluminate,

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. In one embodiment, the haloaluminate is a chloroaluminate.
The ionic liquid catalyst can also be mixtures of these chloroaluminate ionic liquid
catalysts. Preferred chloroaluminate ionic liquid catalysts are 1-butyl-4-methyl-pyridinium
20  chloroaluminate (BMP), 1-butyl-pyridinium chloroaluminate (BP), 1-butyl-3-methyl-
imidazolium chloroaluminate (BMIM), 1-H-pyridinium chloroaluminate (HP), and N-
butylpyridinium chloroaluminate (CsHsNC4HoAl,Cl;), and mixtures thereof.
In one embodiment, the ionic liquid containing precipitated metal halides can be
selected from the group consisting of an alkyl-pyridinium chloroaluminate, a di-alkyl-
25  imidazolium chloroaluminate, a tetra-alkyl-ammonium chloroaluminate, and mixtures

thereof.
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Alternatively, the ionic liquid catalyst can be a chloroal um nate ionic
liquid catalyst. For exanple, the ionic liquid catalyst can be a pyridinium
or i m dazwbi2arvisa®med chl oroal um nate ionic |iquid. Thesecirarsea9losies ds have
been found to be nmuch nore effective in the al kylation of isopentane and

i sobutane with ethylene than aliphatic anmoni um chl oroal um nate ionic
l'iquid (such as tributyl-nmethyl -anmoni um chl oroal um nate). The ionic liquid
catal yst can be (1) a chloroalumnate ioni c | i qU| d catal yst conprising a
hydrocar byl stBTHhat&Mpyr MMOEHARALT-ERLEY 14 Redifehe FatY H 8P RV A A bel ow

and al Umsélb'éﬂv‘it&' EbhHoh BT halidds Br Gbh piPacHRcRat RatONi@, kEpwd,cat al yst
conpri si g hydrocar byl substituted | mdazolium halide of the general

fornul a Bagd) Eﬁﬂarﬁhﬂal Mat bl Cehl 6FGldand Sgehaspuhlishedhy Resbuelf &ndi oni ¢
l'i qui d C@itv@lln)’gs(flnc? 2o RERY ?Rﬁrl%g ﬁé’ve%”h"on@n% ]19'7@ FhicRAYhMRA £ By dr ocar byl

substituted pyridinrum halide or drocarbyl ‘substituted i m dazol'i um halide
with 2 myq:falien@qu iity slteety éleralnu rﬁsmsrmllv mpesilirontildelidey e Gudii 4l Bpfild Le@t al yst

can al Soaﬁ@zﬁéi zgnoqllﬂa'r% 1@3@& %RT@IC | i quid catal yst conprising an al kyl
[

substituted pyridini um h eneral fornula A below and al um num
trichloride oHCQ ) any Brmrmwdamdmamé)t: empbWCbaslanqtjfmjlvcao -adtylsst tgorhpndesi ng an

al ky! Su é[ a{cﬁwlttye(% da!% gai%zs? H&n sﬂ?%l)tiilg 8Ye9a{ll &cmﬁtg% ﬂl%rlgﬂl? I (gulgglls%d ?atﬁysow and

al um numtrichlori um na I oni € t can be
pr epar ed Thy usoofisiichi amg;afalymlaad mmquiq\uaj ariysalthat Iaresubﬁat intpetcading the ipeisevitum

hal i or_al ky t | u alld l..egui val ents of
al umqﬁumplrorcesf?l'naf (?fc a Uglgd%’bl%gﬁg t‘%]lq—fcatf'?é]t 20%&@% Sgﬁg(gpyl, butyl ,
pentyl onobayl79us, @Ld:pilﬁ[tdu%s ofswidcthat B&bmﬁhquioeatecalj}de&ena@m thRehitiragt hyl |
et hyl, propyl, X roup and wher Ri an may or nmay
ot be IR shreatebds BB kb e g 4R DR A OL TeGU R BHIG, o8 urt nat 3.
The i oni GatalydUuhdudeatvad piehl ompolds prdieaily NBIFRE&I Rilideha@se achicer valiym nat e
ionic liquid catalysts Pref erred chl oroal unm nate jionic llq[;J“d cat al ysts

are | - butlyBo4liRes Aifle gBR-diitiead EXPB R desarpaddy dTipaimsT ot ¢l LY 9t PHOWI di ni um

chl ongal wy. l@tz@oizBR}nchldo&Hﬁaﬁkrs% Pa)fédtghdﬁ?éﬂbé WMsehliefyarlum nate (BM M,
1- H pyri di ni um chl or oal um nat e , Nout yI pyri di ni um chl or oal um nat e

( C5H5NCAH9A 2@h¢90n10dﬁuldrfﬁddoah%§r8t fﬂéelﬂééﬁonel cAn tmbldé gtsaidr themebout GR1 j oni ¢
l'iquid C%fﬁi‘t '%, OEERRE BGIvRAL aﬁ')toﬁl(b.(ﬁga\;vélghth@ Llﬁdjaﬁﬁutcla@elgﬁ %, precipitated metal

halides.
Although the present process and system have been described in connection with
20  specific embodiments thereof, it will be appreciated by those skilled in the art that additions,
deletions, modifications, and substitutions not specifically described may be made without
departing from the spirit and scope of the process and system as defined in the appended

claims.
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selected fromthe group consisting of an al kyl -pyridini um chl oroal um nat e,
a di-al kyli m dazolium chl oroal um nate, a tetra-al kyl -amoni um

chl or oal uwDnrzatogne2aad m xtures thereof. A netal halide nmapChaseonlocyresl as a
co-catalyst to nodify the catal yst activity and selectivity. Comonly used
hal i des for such purposes include Nad, Lid, KO, Bed 2, Cad 2, Bad 2,
Sidz2 Mwd2, Pbd2 Cud, Zrd4, and AgC as published by Roebuck and
Evering (lnd. Eng Chem. Prod. Res. Devel op., Vol. 9, 77, 1970), which is
i ncor por hé‘HWBSFhr‘%‘FI%'Pt?Hd% inits entirety herein. Especially useful netal
hal i des are Cud, Agd, Pbd 2, Lid, and Zrd . Another useful netal halide
is AICI3. HO or any Broensted acid may be enployed as an effective

co-cat al yst tSA&M%Pth%'@iﬁra%ﬁbP’éntMm@%q&ﬁeco?@h@ihg’s'f by boosting the overall
acidity of the ionic | d- based cat al he Use of such co-catal ysts
and i énic i qffcding ar gy tcwldtqwatamargaormtatﬂd matal alides tad fgt filkrsing zetpdnt

process af LOSIeS Pyhl i shed Patent Application Nos.
2003/ 006%3@9 aaﬁ[% 2084)%%%%?3“ étr}ﬁe di scl osures of which are herein
i ncor por at ed Bpdinetlereriply ifiHercdhpioduat it 4 seeonyd fil@rihg ronsdo pravalk pdiltsretthat may be

used to %%m%h&g@ ﬂ?eaﬁr?t tﬁ{et%%cﬁ\/ﬁ‘é@é%’se?faw%l? dAle’]Jstcﬁl t%tﬁiﬁ %%%r?d yst include

| VB net al” conpoun era es suc Ti d 4,
T| Br 3, TifiBedng EnelcdmprEIGBﬂtA@aSl-ﬁMﬁCOadlﬁlth Brddhas Idesarcisbedd fijtertias schauer et

uU.S. Pate t ch docunent is incorporated by
ref ergn STRRCTiPPE Sézﬁt\l?arnetﬁé A Fteolnﬁ’ﬁr%eterl onic Ii qU| d fed to the first

filtering zone can i ncl ude greater than about 0.01 weight % such as
bet ween bout 05 wei % an eC| itated netal

hal i des. Althbrg‘gPFOPeﬁ%a P‘é‘é‘@ﬁ? C%%E’e‘g rana'e é@%tﬁétﬁﬁl &8° HUB1SGeR bed i n

connect i eforifitshfik@eediffigGreg@ Momgdinent s thereof, it will be appreciated by
those skilled in the art that additions, del eti ons, nodifications, and
substitutions not specifically described nay be made w t hout departing from

the gpirist anghsgep8s Acotdlfs tBERGRSSwiRRcn THStRM &Rl Joneebhptisthoappended
claims. That which is clainmed is: 1. A process for the filtration of an

ionic i cﬁ’%ﬂrﬁseceléﬂr%ltqr%‘f%égurﬁ%@cﬁaf?élelan ionic Iiquid containing precipitated

nmetal halides to a first filtering zone to provide a partially filtered

product; and ' ' ' ' '
4. The process according to claim 2, wherein the second filtering zone comprises two or

more second filters configured in parallel.
20
5. The process according to claim 1, wherein the at least one first filter is a self-cleaning,

back-flushing filter and the at least one second filter is self-cleaning, back-flushing filter.

6. The process according to claim 1, wherein the at least one first filter is a self-cleaning,

25  back-flushing filter and the at least one second filter is a cartridge filter.

7. The process according to claim 2, further comprising:
feeding the ionic liquid to a first one of the first filters to provide the partially filtered
product;
30 switching the feed of the ionic liquid to another one of the first filters to provide the
partially filtered product; and

cleaning the first one of the first filters.
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feeding the partially filtered product to a second filtering zone to
provide a filtered product, wherein the first filtering zone conprises at

| east onewOi2nsroctdikt er and the second filtering zone comrpTitse®oatsBeast one
second filter, and the at |east one second filter has a smaller pore size
than the at |least one first filter. 2. The process according to claim1,
wherein the first filtering zone conprises two or nore first filters

configured in_parallel. 3., The process according to claiml, wherein the
second f@}terFﬁﬁmfﬁﬁéa%ﬁﬁ$%¥§égn¥@dhﬁhﬂﬁﬁmgﬂ%%%ond filters configured in
parallel. 4. ThegnpiRGRRRIAEEOEADRAud: R £1iAl Medf NBERAL Mtk se¢@bthef i | tering
zone conprises two or nore second filters configured in parallel. 5. The
process dbEBHA@NYH o claim 1, wherein the at |east one first filter is a
sel - cl eani gy Rl hd AL pdilIf AIRAA drlificAb h GRS nODFnS GRORARAL Ler 15
sel f-cl eaning, back-flushing filter. 6. The process according to claima1,
wher ePn tthproside thegfdteredmeodup end filter is a sel f-cl eani ng, back-fl ushing
filter and thgwﬁﬁn‘ﬁgﬁﬁt&ﬂﬁ)%%ﬁg dfdidier is a cartridge filter. 7. The
process according to c alnlfl further conprising: feeding the ionic liquid
to a first one of the first filters to provide the partially filtered
product; ,sw t¢hi t feg fo.the ioni.c.liquid t n r .of the first
i ters € pr ot BeeonicbBR Grpbhf, AT g foer o MR | 07, F o
one of t hend ¢ongpirisdsigréagar sha8 abdih €.0p meighs % @edioitacidngetdldakideai m 3, furt her
conpr,i.sing: feeding the partially filtered product to a first one of the
seco filters to provide the filtered product; switching the feed of the
partial | yof i | Te¢ pdcgs adtuglingto cRiod helier€m ehe@dnid Higuis dan the firdt filkesngt 0 provi de
the filtered product; and cl ing.the first one of the second filters. 9.
The pr ocdeS: ceBrorsry b sbaal Y Yo b Sns SERATG ITGURGIFREt o ¢ e Fir st
filteri ngag@Re conprises greater than about 0.01 weight % precipitated
nmetal halides. 10. The process according to claim9, wherein the ionic
liquid fed to the first filtering

15 11. The process according to claim 1, wherein the ionic liquid is a regenerated ionic
liquid catalyst.
12. The process according to claim 1, wherein the precipitated metal halides are
precipitated AICIs.

20
13. The process according to claim 11, wherein the precipitated metal halides are
precipitated AICIs.
14. The process according to claim 1, wherein the ionic liquid containing precipitated

25  metal halides is selected from the group consisting of an alkyl-pyridinium chloroaluminate, a
di-alkyl-imidazolium chloroaluminate, a tetra-alkyl-ammonium chloroaluminate, and

mixtures thereof.
15. A filter system, comprising;:

30 a first filtering zone, wherein an ionic liquid containing precipitated metal halides is

filtered to provide a partially filtered product; and
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zone conprises between about 0.05 weight % and about 1 weight %

preci pitated netal halides. 11. The process according to claim1l, wherein
t he i oni cwDi2quid2912 a regenerated ionic |iquid catal yst PCITAIS200@638OCESS
according to claim1, wherein the precipitated netal halides are
precipitated AICI3. 13. The process according to claim1ll, wherein the
precipitated metal halides are precipitated AICI3. 14. The process

according to claim]l, wherein the joni¢ I|gU|d cont ai ni ng gre0| |tated
metal hal i des?peorbfiberinggons yhererdhepasially ddised orodygt o filteRd WnegNideny r i di ni um

chl or oal yieRapeodud, Mk s@bky fittdrFod8gObeitbh Gl do A UABaRG Rith fe first filterin
tetra-al kyl - anmmoni um chl oroal umi nate, and mi xtures thereof. 15. A filter

system &Bfprising: a first filtering zone, wherein an ionic liquid

contai ni ng pr gaLRint@RL fid ﬁ‘i?érﬁg z&?é'do%ﬁsés%t fohd bR Bk AiRr Qﬁdotl{é Ao part Pally

filtered product; anda secon |tering zone, wherein the Partlal
filtepPed @tpb@m@me empriisies efrleadt ang Spﬂow iﬁh@r, andfthe ttdeasdongsendud filtertiga second

f"ter'n?ﬁéﬁﬁﬁ?gﬁh?g?ﬁth5“59*%9?%9@h&3t'On with the first filtering zone,

wherein tering zone conprises at |least one first filter and
the second filtering zone conprises at | east one second filter, and the at

! ?aSt 0 n‘% gs ec ?ﬂggfte}rlst%s% &%rcﬁhgatn%iamg h 5 R)v e?en§ h% %rstt ?ggrlr%ﬁz%ngéodlfgﬁgs t%)v%ne first

filter. St emsaccor

fiIterin@rmmndhmdﬁwmuseﬁgnwmmmmﬂmke flrst fllters configured in parallel
17. @e filter systemaccording to claim15, wherein the second filtering
zone conprises two or nore second filters configured in parallel. 18. The
filter sygtenTacibrdingn h@orlig thckon 1\afeedimtht Reose fidgrthgfzohd @nipiigeszone
conprises two or filters nfigured in parallel. 19. The filter

econ
Syst em adKBPOIRE TONE FlFmoTHieudit R Conpri sing: a feed |ine | eading to

the two or nore first filters, wherein the ionic liquid containing

18. The filter system according to claim 16, wherein the second filtering zone comprises

15  two or more second filters configured in parallel.

19. The filter system according to claim 18, further comprising:
a feed line leading to the two or more first filters, wherein the ionic liquid containing
precipitated metal halides is fed to the two or more first filters to provide the partially filtered
20  product; and
a partially filtered product line leaving the two or more first filters and leading to the
two or more second filters, wherein the partially filtered product is fed to the two or more

second filters to provide the filtered product.

25  20. The filter system according to claim 19, further comprising:
a first valve zone comprising two or more first valves, each first valve being disposed
on the feed line and capable of blocking fluid flow to one of the first filters; and
a second valve zone comprising two or more second valves, each second valve being
disposed on the partially filtered product line and capable of blocking fluid flow to one of the
30  second filters.

21. The filter system according to claim 15, wherein the at least one first filter is a self-

cleaning, back-flushing filter.
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precipitated nmetal halides is fed to the two or nore first filters to
provide the partially filtered product; and a partially filtered product

i ne | eawogotoms249120 or nore first filters and | eadi ng POTIUSR000NG5788 DT e
second filters, wherein the partially filtered product is fed to the two or
nore second filters to provide the filtered product. 20. The filter system
according to claim19, further conprising: a first val ve zone conprising
two or nore first valves, each first valve being disposed on the feed |line
and capabl e of blocking fluid flowto one of the first filters; and a
second vabve ZNBIGRMRH SdDBEIKING cREm T eheBSC MAd: Matk YRSsechRAGPRGQRE Vval ve
bei ng di sposed on the partially filtered product |ine and capabl e of

bl ocki ng cteriing beelofinshiedier.of the second filters. 21. The filter system
according to claim 15, wherein the at |east one first filter is a

sel fcl eani ng, back-flushing filter.22. The filter systemaccording to claim
15, wher @n t hbe Gler|spsgn agenudingeto glaem £1.| wherein the at lsest prd ssegnidrgter BacklEAf | ushi ng
filter. . i em according to claim 21, wherein the at |east
one seco%%a?‘}[?’t%é@ ?éﬁglg?e{ Pcl eaning, back-flushing filter. 24. The filter
system according to claim15, wherein the at |east one first filter is a
sel f cl eanj,ng, - fl ushi £l .and the.. I ne. s filter is a
cartridgg4fiIF@?ﬁﬁﬁgy#éﬁéagﬁ*%%é%%ggggﬁﬂ%%@%&'Fﬁ%i%B&gﬁgﬂﬁgggewﬁﬁérein t he
i oni ¢ | i gleaningdatlaflmshing fpreeaidght atledt ometsedont filterdes cargidgefibat ed from t he
group.consi sting of an al kyl -pyridinium chl oroal um nate, a
di-alle-inidazoliun1ch|oroa|uninate, a tetra-al kyl -ammoni um

chl or oal a8 natTke fildidystéx hatbRlng th@la@nfl 5, wherein the ionic liquid containing

precipitated metal halides is selected from the group consisting of an alkyl-pyridinium
chloroaluminate, a di-alkyl-imidazolium chloroaluminate, a tetra-alkyl-ammonium

chloroaluminate, and mixtures thereof.
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