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DETAILED DESCRIPTION OF THE INVENTION

In one embodiment, a process for hydrocarbon conversion, comprising:
contacting a hydrocarbon with an acid catalyst containing greater than 15 wt%

20  conjunct polymer is provided; wherein the acid catalyst has a molar ratio of Al
to a heteroatom selected from the group of N, P, O, S, and combinations
thereof greater than 2.0; and wherein the hydrocarbon is converted during the
contacting.

In another embodiment, a method to make a catalyst is provided,

25  comprising: mixing aluminum chloride in the presence of a hydrocarbon
solvent and an organic chloride and optionally an ionic liquid; whereby the
resulting acidic ionic liquid catalyst has greater than 15 wt% conjunct polymer
and has a molar ratio of Al to a heteroatom selected from the group consisting
of N, P, O, S, and combinations thereof greater than 2.0. The resulting ionic

30 liquid catalyst is effective for catalyzing a reaction.

Additionally, there is provided an acid catalyst composition, comprising
greater than 15 wt% conjunct polymer and having a molar ratio of Al to a
heteroatom selcted from the group consisting of N, P, O, S, and combinations
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Al so, an acid hydroconversion catalyst is provided, conprising greater than
15 wt % hal i de- cont ai ni ng conjunct polynmer and a Lewi s acid; wherein |ess
than 0.1 wo2Bal7usd3preci pitates fromthe catal yst when PCTiGS2000lo6476Dr t hree
hours or |onger at 25C or below. Definitions: The term "conprising"” neans
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val ue of the converted product that is produced. The term conjunct polyner
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15  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 olefin, greater than 85 wt% conversion of an olefin, greater
than 95 wt% conversion of an olefin, or up to 100 wt% conversion of an olefin.
The commercially significant amount can vary substantially depending on the

20  hydrocarbon being converted and the value of the converted product that is
produced.

The term conjunct polymer was first used by Pines and Ipatieff to
distinguish these polymeric molecules from typical polymers. Unlike typical
polymers which are compounds formed from repeating units of smaller

25  molecules by controlled or semi-controlled polymerizations, “conjunct
polymers” are “pseudo-polymeric” compounds formed asymmetrically from
two or more reacting units by concurrent acid-catalyzed transformations
including polymerization, alkylation, cyclization, additions, eliminations and
hydride transfer reactions. Consequently, the produced “pseudo-polymeric”

30 may include 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 complex multi-

feature molecules.



nol ecul es. Sonme exanpl es of the |likely polyneric species in conjunct
polynmers were reported by Mron et al. (Journal of Chem cal and Engi neering
Dat a, 1968p,208vd4R3nes (Chem Tech, 1982). Conjunct poI yn?mmszwmezsso
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15 In one embodiment the acid catalyst is a liquid. Examples of liquid

catalysts are sulfuric acid or hydrofluoric acid. In another embodiment the

liquid acid catalyst is an ionic liquid catalyst.

lonic Liquid Catalyst:

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

25 The ionic liquid catalyst is composed of at least two components which
form a complex. To be effective at alkylation the ionic liquid catalyst is acidic.
The ionic liquid catalyst comprises a first component and a second
component. The first component of the catalyst will typically comprise a Lewis
acid compound selected from components such as Lewis acid compounds of

30  Group 13 metals, including aluminum halides, alkyl aluminum halide, gallium
halide, and alkyl gallium halide (see International Union of Pure and Applied
Chemistry (IUPAC), version3, October 2005, for Group 13 metals of the
periodic table). Other Lewis acid compounds besides those of Group 13
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hal i de, and al kyl gallium halide (see International Union of Pure and
Applied Chem stry (1UPAC), version3, COctober 2005, for Goup 13 netal s of
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In one embodiment the ionic liquid catalyst is a quaternary ammonium

chloroaluminate ionic liquid having the general formula RR’ R” N H* Al.Cl7,
wherein RR’ and R” are alkyl groups containing 1 to 12 carbons. Examples of
quaternary ammonium chloroaluminate ionic liquid salts are an N-alkyl-

20  pyridinium chloroaluminate, an N-alkyl-alkylpyridinium chloroaluminate, a
pyridinium hydrogen chloroaluminate, an alkyl pyridinium hydrogen
chloroaluminate, a di-alkyl- imidazolium chloroaluminate, a tetra-alkyl-
ammonium chloroaluminate, a tri-alkyl-ammonium hydrogen chloroaluminate,
or a mixture thereof.

25 The presence of the first component should give the ionic liquid a
Lewis or Franklin acidic character. Generally, the greater the mole ratio of the
first component to the second component, the greater is the acidity of the
ionic liquid mixture.

For example, a typical reaction mixture to prepare n-butyl pyridinium

30 chloroaluminate ionic liquid salt is shown below:

nButyl nButyl

N
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fonic liquid mxture. For exanple, a typical reaction mxture to prepare

n- butyl pyridiniumchloroalumnate ionic liquid salt is show below. 2 Al -
CA LI - 3™Wonww@us4sati o of Al to the heteroatomis grealP€m/tsSh@9/024781 when
the acid catalyst is held at a tenperature at or below 25C for at |east two
hours. In different enbodinents the nolar ratio of Al to the heteroatomis
about 5 or greater, about 10 or greater, about 50 or greater, or even
greater than 100. In sone enbodinents there is little or no heteroatom so
the molar ratio of Al to the heteroatom can be about 10 to about 1000, or
even hi gher. Thbearolar taiicadfyAtio doerpeiasestogt sagreatartiban 25) whesdosj unct

Cat alyst 2B let EFB 3l a kbR 8 ptBRih RectTor Bk iug B 87°° 11

enbodi grent st hen aifetertaintbotiitnededMiplel rﬁ@%r@étﬁﬁbeAl fohtas heerolors gnj unct
pol ymer, greater than 25 wt % conjunct polynmer, greater than 30 wt % conj unct

pol ymer, gb@@tt%pr grRatey @bartd @ onplamier, @@Whﬁ@ Or §Fed{Po A &VeniHAasy wt %
conj unct nYﬂ@U %E&%%t?cfotuﬂn'%ﬂts%léré}ﬁs%me Bk n8Me %r%%Hﬁﬁaéd‘frF‘e KRy to
pr oduce good drocar bon conversion. ese tenperatures tan range from
about - 20rdTiougr Alctoab@hbté%ﬁ@toﬁl c&o bei abopar 8ftd iaboat €000, el dpenatigloer. usi ng an

fonic liquid c st the tenperature can ran e from about -20C up to about
200 C. In di ffik‘ r%ctﬁ%t@li’sﬁﬁ?i Q”?ﬁ%gf%%reﬁhéﬂ WER/FORRINGE BRIYME 0C t 0 100C,

fromgC q’ﬂe%@lev@f o%rﬁ%cﬁ)@eynrﬁ@r iﬁrlﬁe%%pé??étrfﬁ%aw@ﬂ%%é{a 3t ﬁ' yst is nade

wi th reagents having no cont al ni ng” conpounds. In a
enbodi nentapaetydoiuptales acigst such amACIf. rlordlfzﬁ&rehbamlbodmeraierhmemctd pol ymer and
a Lew s agét%lys'%lcg}n%rlses %rr]eeatgl)’(%%l \(R/ft%aco%?fr];c po|‘ymer greater than 25

wt% conjunct polymer, greater than 30 wt% conjunct polymer, greater than 40

wt% conjunct polymer, or greater than 50 wt% conjunct polymer.

15 The contacting may occur at any temperature known to produce good
hydrocarbon conversion. These temperatures can range from about -20°C up
to about 500°C. For isoparaffin/olefin alkylation using an ionic liquid catalyst
the temperature can range from about -20°C up to about 200°C. In different
embodiments the temperature can be from -10°C to 100°C, from 0°C to 50°C,

20  orbelow 25°C.

In one embodiment the acid catalyst is made with reagents having no
nitrogen-containing compounds.

In another embodiment the acid catalyst is made from at least one
conjunct polymer and a Lewis acid. AICl3 is one example of a useful Lewis

25 acid. In yet another embodiment the acid catalyst is made from at least one
conjunct polymer, AlCIs, and hydrogen chloride. The conjunct polymer can
comprise a halide. Examples of halides are fluorine, chlorine, bromine,
iodine, and combinations thereof.

The level of conjunct polymer in the acid catalyst is determined by

30 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
Publication Number US20070142213A1. Conjunct polymers can be recovered
from the acid catalyst by means of hydrolysis. The hydrolysis recovery

methods employ procedures that lead to complete recovery of the conjunct
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acid. In yet another enbodinent the acid catalyst is nmade fromat |east one
conjunct polynmer, AICI 3, and hydrogen chloride. The conjunct polynmer can
conpri se wWohlalodes43Exanpl es of halides are fluorine, chlPOTiUS)099547%i ne,

i odi ne, and conbi nations thereof. The |evel of conjunct polynmer in the acid
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the spent catalyst in the presence of excess amunt of water followed by
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or gani ¢ sobnteirting ﬂﬁ‘eacérqunditmdlymgrssaﬂeva)mentrateﬂ on agotdnye egappratmt pol ymers
are concent rat ed on a rotar evapor at or under vacuum and npderate

t enper at uFBABTVIWHY 8NE RO BISIOMPRratUre & TgovR HiceXlfardant; VHRQ ling
resi dygl Béhnﬁd(tﬁéan}H"S&uluﬁglr%ﬁ%ézOél‘én’gsg@ @?decﬁ@bkﬁgtvﬂqc@%% @ﬁl?éddé(?d The | ow

boi li ng extractants can ation net I n one
enbodi rrenandtanelyzedj dret lopidbailing extsadantsananadie elsoTemovedjhyndistilf@dionnmer may
be extract e(? (i,lrl ng a catal yst regeneration process, such as by treatnent
of the ca % with al um num netal or vvith al um num netal and hydr ogen

chloride. Exanp gse empBRirieds th&torjgg ePE &xardctable duing &ﬁ\g@%dsts are
taught in U.S. Patent Publications US2 07 14221 5A1 , US2007014221 3A1 ,

US200701 RpemEaImMay bsExbaotedoduringla catahmhoe@aneration pocesesaadvaa by221 1A 1,

ot ol ApSFRtnditorine SARNE Wi duiHum MEEPS WA Aifirtint metiadd” Y S

Pat en
hydrogen chloride. Examples of methods for regenerating ionic liquid

catalysts are taught in U.S. Patent Publications US20070142215A1,
US20070142213A1, US20070142676A1, US20070142214A1,
US20070142216A1, US20070142211A1, US20070142217A1,

20 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.

One advantage of the acid catalyst having a molar ratio of Al to a

25  heteroatom selected from the group of N, P, O, S, and combinations thereof
greater than 2.0 is its ability to continue to function effectively to convert the
hydrocarbon, without becoming significantly deactivated by conjunct polymer.
In this embodiment the acid catalyst can be used continuously without having
to be removed from the reactor for regeneration for more than 7 days, more

30 than 25 days, or more than 50 days. In this embodiment the acid catalyst
may be regenerated in part, such that only a portion of the acid catalyst is
regenerated at a time and the hydrocarbon conversion process does not need
to be interrupted. For example, a slip stream of the acid catalyst effluent can

be regenerated and recycled to the hydrocarbon conversion reactor. In one
-6 -



11/960319, filed Decenber 19, 2007; 12/003577, filed Decenber 28, 2007,
12/ 003578, filed Decenber 28, 2007; 12/099486, filed April 8, 2008; and
61/ 1 18210 2hidgdB4Blovenber 26, 2008. One advant age of tRETASR@I®E47a]l ySt
having a nolar ratio of Al to a heteroatom selected fromthe group of N, P,
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par 1, such « hab BRSSP Ehr RuBRid Btk b dso BgiedRIrCa ot &
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desired range art a regeneration Inh a conti’nuous ocar
conver si orsopemf&rs/sleflﬁ@mdh&m oExayhiezcalribnic Ilqum/eatalystssarad theid Lksel ation,

I sonehzat i on, r i , oI nmerizatjo di mer.i [ ol i goneri zati on,
acyl ati on! Ord%‘?%%ﬁ&@?@ %BE&WP ﬁttWﬁz'h *WW@WWF?% ﬁ’ Qﬂéhalgogenat i on,
dehydigti Rymisid ﬂ@s@?g@%hews 308p ,Igf Fs&sf@sg%ngner@sdpgﬁéﬂt Adg»ﬁ cﬁ ocar bon

conversion is 1soparaffin/ol |n a ation. Exanpl es of qui d
cat al yst sNameetrhléi/‘r84Qﬁ@ fiited JuWyp B4y 20&)8 nirodedther efmbpdithéntrihar e t aught, for

exanple, in U S Patent Nunbers 7,432,408 and.7, 432, 409 285, 698, and
05, Pat cHEMESRNALE BYTREEGN 18 2T RiR0Gd S RTE. SEvi5tSn of aBBaicn anot her
enbodi menpr EGRbHAIBAE Shéaopf a hydrocarbon is al kyl ation of paraffins,

al kyl ation of aromatics, or combinations thereof. In sone enbodinents the

acid catal ydn wmmen@pdgngntééhéﬁcwmalyst ORMUPESINY @eatet thatl B wWi¥enai ns _
0, B ARG B VB, Sh b AL R baien 11 1
of solids when it is held for extended periods of time at 25°C. For example, in
one embodiment the Lewis acid remains soluble in the acid catalyst, such that
less than 0.5 wt%, less than 0.1 wt%, less than 0.05 wt%, less than 0.01 wt%,
or zero wt% of the Lewis acid or other solid precipitates out of the liquid
20 catalyst when it is held for three hours or longer at 25°C. This provides a
significant technical advantage over other ionic liquid catalysts that precipitate
out solids during use.
The time the catalyst can be held at a temperature at or below 25°C
can be fairly lengthy. In general, the time is for greater than a minute, but it
25  can be much longer, such as for greater than 5 minutes, for at least two
hours, three hours or longer, more than 7 days up to two weeks, more than 50
days, several months, or even up to a year.
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
30 application is filed. 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 to the same

extent as if the disclosure of each individual publication, patent application or
-7-



one enbodi nent the Lewis acid remains soluble in the acid catal yst, such
that less than 0.5 wt% less than 0.1 W% |ess than 0.05 w% | ess than
0. 01 wt %wonromen7¢s4at % of the Lewis acid or other solid pceaispiowams4st out of
the liquid catalyst when it is held for three hours or longer at 25C. This

provi des a ni fi cant. technical nt oyer other ion liquid
cat al yst sP ?%&?“ﬁséﬂeﬁfficéﬁ aBGt’”@Wa @ W@?q %X&Qe IRGREP?E ﬁ%‘fp}ﬁe catal yst can
be hel d atefardriR@nRfiBtdMtitetgt or bel ow 25C can be fairly lengthy. In general,

the tine is for greater than a mnute, but it can be nmuch |onger, such as
for greater thahissvdtendescridgtion uges| exasipleswo Hisalose theinuentionr s or | onger,

cven up t BOWPI RS e FERpa TP EFebls By daibR B BGHEE Rl Rea 1 <

under s§ 00thdke dravesd the iaventisH. Mamamoddicasens bythe enselanskilled in the art
at the time the application is filed. The singular forns "a," "an," and

"the, " i neMagdirpenisAf thenvestien siseirsessakors wllgpadibhaceuida tiesscal |y 1 mit ed
to one i n?ﬁﬂ‘é@%t |4t O cEORIAYP! thE A Jefidn IO S?tcéngf)aﬁlr ?EWIU&HQla'Ilcat' ons

cited in I'S application ar erein incorpora eference rn their
entirety sbutthee andenetkbenthasall Wlthimethdlse:obeslﬂltr& appesdad clamhgi dual
publication, patent application orpatent was specifically and individually
indicated to be incorporated by reference in its entirety. This witten
descrl(gtl on uses exanples to disclose the invention, including the best
node, l&nd al so to enabl e any persdXAMPLES] in the art to make and use the
i nvention. Many nodifications of the exenplary enbodi nents of the invention
di scl osed above will readily occur to those skilled in the art.

Accor di ngExaniphe1i nvention is to be construed as including all structure
and nethods that fall within the scope of the appended clai ns. EXAMPLES
Exanple 1: An ionic liquid catalyst based on n-butyl pyridinium

;mjo{ g‘;"t gg‘ ggt Anluﬁﬁi\é'hﬁauoacéfﬁiy%‘f bASEd 8n Albdl ByRidhhiGin GR8MalmniMate,Pr epar ed

15 having a molar ratio of Al to N of about 5 was prepared and tested as follows:
10.8 g (81 mmoles) of AlCIl3 was combined with 5.0 ml (15 mmoles) of n-butyl
pyridinium chloroaluminate ionic liquid salt in 30 ml isopentane. 20 ml (180
mmoles) t-butyl chloride was added over a period of 15 minutes. As the
reaction proceeded, the hydrocarbon solution boiled and the temperature

20 dropped to about 2 to 5 °C. After the t-butyl chloride addition ended, the
temperature started to climb back up. Most of the added AICl; was dissolved,
although a small amount still remained undissolved. An additional 10 ml
isopentane was added and a GC sample revealed that the hydrocarbon
phases consisted of a mixture of saturated isoalkanes predominantly in the

25 Cb5to C7 range. After stirring over the weekend, almost all the AICI; was
dissolved, and the acid catalyst phase contained 24.6 wt% conjunct polymer.

5 ml of the conjunct polymer, prepared above, was cooled to 0°C. At

t=0 min., 25 ml of a cold (0°C) solution of 3.6% 2-pentene in isopentane was
added and the mixture was stirred on an ice bath. GC samples of the

30 hydrocarbon phase showed slow olefin conversion. After 15 minutes, about
33 wt% of the olefin was converted. Following the addition of 30 ml gaseous
hydrogen chloride (1.2 mmoles) the reaction rate increased dramatically.

After an additional 3 minutes, 100% of the olefin was converted. The

-8-



10.8 g (81 mmoles) of AICI3 was conbined wwth 5.0 m ( 15 nmmol es) of

n- butyl pyridiniumchloroalumnate ionic liquid salt in 30 m isopentane.
20 M ( D8O 20ml7¢sip t - butyl chloride was added over a pecras2@b/o0a&5m nut es.
As the reaction proceeded, the hydr ocar bon sol ution boiled and the

t ture dropped t a2 15 SEpnflter the Lbutyl chl orjde additi
ended, "t hBYERABAN BT Reing s Plsinkantermen wesloareydangaliba G 3

was di ssob\getg Cﬂb ISoalaines. srral I amount still remai ned undi ssol ved. An
additional 10 m isopentane was added and a GC sanple reveal ed that the
hydr ocarbon phases consisted of a mxture of saturated isoal kanes

predom naEt ﬁ] Ié/; the C5 to C7 range. After stirring over the weekend,

al nost al F*eH¥® ?CI 3 was dissolved, and the acid catal yst phase contai ned
24.6 wt % conjunct polymer. 5 nml of the conjunct polyner, prepared above,
was cooled to 00C. At t=0 min., 25 m_ of a cold (00C) solution of 3.6%
2-pentene in i Adiseid asid Gasalysidnade gntiralyef soniuetoakyBes and kavingnan i ce

el SRR abrRlh SRR BRI ED Y Bleliaiag oo

After 15 mnu wds ‘conver ow ng the
addi tion ahd3éstetl. Jasekguid byidr cgelystihddairdelat rdtio & Antolhetgroatemr eact i on

rate incre After.  an additiopnal 3 m nut OfVof t he

ol efin vva§e@8P?\¢eT{fQ’53\5 éltéhéd%%%m BRtBRS SeereALMEh GReate ﬁ?@rbil ; o
convef@gi on vvasm% gﬁ?@mnﬁaeéjfmd@whe sﬁ:ﬂ'ﬁe? %‘#gh%@}ﬁﬁrsogéﬁ%b%t%omp‘ l'iquid
acid catalyst nmade entirely of conjunct ving no

het er oat otercperatireiing ft&sﬂrpcﬁﬁmis (3ﬂ)gt4a101rrmgola$) SHutg clhoride wessadaedpar ed and

tested. This, liquid a [ st had a Iar rati o of Al _to heteroatom
oot e Bl Suer 350 1%} S bRl nBRs ByBRiRh A ool ThBert ran 100

14.2 ¢ (lﬂzﬁnﬁénahﬂé)of%&b%rmﬁ tﬁétﬂéék @Ebpiﬂéd'dhrﬁ% SditiGRPANEIE bBIng” 0OM

tenperature in a f nmmol €s) t-butyl chloride was
added gr aboand pydkr%@ryammexmwdﬁm fioe FemEBrateredlrap iveas meddsserved The

Tt kg e A ST ot et B BB M L B o
by After the complete addition of the t-butyl chloride, the flask was allowed to
warm back up to room temperature. At this point the flask contained a clear
brown somewhat viscous liquid with a very small amount of clear hydrocarbon
phase on top. The yield of the clear brown somewhat viscous liquid was 31.9
20 g. The clear brown somewhat viscous liquid was analyzed and was found to
contain 43.5 wt% conjunct polymer. This clear brown somewhat viscous
liquid was a conjunct polymer based ionic liquid. Laboratory experience has
shown that the conjunct polymer prepared in this manner does not to any
significant extent differ from the conjunct polymer formed in ionic liquid
25 catalyzed isobutane alkylation.
5 ml of the conjunct polymer based ionic liquid described above was
saturated with hydrogen chloride at 1 atm pressure and reacted with 25 ml of
5% 2-pentene in isopentane at 0°C as described in Example 3. After 1.5
minutes the olefin conversion was 74 wt%, and after 3 minutes more than 98
30  wt% of the olefin was converted. The reaction product contained a substantial
amount of C9-C11 alkylate. Initially, in this experiment, much of the reacted
olefin was converted to a mixture of 2- and 3-pentyl chloride, which

subsequently reacted to form the final alkylate product.

-9.



evaporating hydrogen chloride and the formati on of isobutene in the
reaction. After the conplete addition of the t-butyl chloride, the flask
was al | oweo 20w/0xd84m back up to roomtenperature. At thi #Cpaisaeoowbsst | ask
contai ned a clear brown sonmewhat viscous liquid with a very snmall anount of
cl ear hydEocarﬂgg_phase on top. The yield of the clear brown sonewhat

vi scous | éﬁF@ s 31.9 g . The clear brown sonmewhat viscous |liquid was
anal yzed and was found to contain 43.5 wt % conj unct polyner. This clear
brown sonmewhat viscous liquid was a conjunct polyner based ionic |iquid.
Laborat ory expémoeisyatien experimnentsaisingeifiesertueric liguidyeaialygisepaieed in this

formed i nibinand Pafieedtral s saMe B o wiBRsbBR R Bhe Cony tnct
pol ymes beset! Trenfeed Waslisbpdameid A2 entenes e RnpereslewAd 0T dr ogen

chloride at 1 atm pressure and reacted with 25 m of 5% 2-pentene in

i sopent an@n@th@timeayagibdpinuirsd ImorR &rpeement itye alkylation gatalitsévasies ol ef i n
conversi o MYt nnut f the olefin
was converBP%.Bylﬁlg re@g?@gg%@@é{ﬁ?'ﬁé%'ﬁﬁﬂ%ﬁ%"é@%&%ﬁ?ﬁ%&mum of C9-Cl
1 al kyl at alkylatiohicaltdlyst was tHe sare genjumetpolymes lacif catalyst eacieedritddf i n was
converted to a mx of 2- and_3-pentyl chloride, which subsequently
reacted t#8 g@mp%ékj’é‘g@dﬁp‘éqag[@e %'QEtPr@'éﬁﬁl"\éerg : I”%\tﬁdzﬁrlgyl ation

exper |enkfalséd gy BE! THRIGC! R8LIE bidkidly¢BERW St S were run on the sare
feed, at the sane’tenperature, and for the sane length of time. The feed
was i sopentane and 2-pentenes; the tenperature was 0 C; and the tine was 6
m nutes. In one experinent the al kylation catalyst was nbutyl pyridinium
hept achl or odi al um nat e. | tortidikigeie: PNBURYPEROIENE AS®.HAIRZIZAt|i on cat al yst
was the same conjunct polynmer acid| caRéleysiceds [desEdnsid 4 n |Exanpl e 2

(ASO. HAI 2C1 7) . The REadidnComdit6hEl S aWTif, @ I eCt efdnchegnallyzed by GC. The

GC resul ts are showrt betow. The yrefds and Set e products were

simlar between gphetwo—experinents—ALthopggh—thern=butyt—pyri di ni um
- ol ¥ 15.44° 22858" Y
hept achl or odi al HaRate 407 1147
C8 3.35 5.79
C9 10.45 12.68
C10 33.36 32.10
C11+ 33.33 15.11

The yields and selectivity of the products were similar between the two

experiments. Although the n-butyl pyridinium heptachlorodialuminate

15  hydrocarbon conversion gave a slightly heavier product in this particular
experiment, this can be controlled by the adjustment of the hydrogen chloride
level during the reaction. The adjustment of the hydrogen chloride level to
control product selectivity is described in U.S. Patent Application No.
12/233,481, filed September 17, 2008.

20
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hydr ocar bon conversi on gave a slightly heavier product in this particular
experinent, this can be controlled by the adjustnent of the hydrogen

chl ori de wowvelo/dys43ng t he reacti on. The adjustnent of tReThBAvOY4TSTHI Ori de
| evel to control product selectivity is described in U S. Patent
Application No ﬁ 3 fﬁﬁmEDJbled Sept enber 17, 2008. WHAT IS CLAI MED | S:

1. A process f & gaver sion, conprising: contacting a
hydrocarbon with an acid catal yst contai ning greater than 15 w % conj unct

pol yner; hhéeh ereresadonkydrosatoanyeanVREson, Ganrisingitqontatingla t o a het er oat om
| ected f t t
20 T 11l e BNy Moo ot OB g3 bk Cob Lt o

The pr oceglyrhervenereih, th\a/rwdacatatyssehamadmmadatycmf Abham hetesoatom oni ¢
l'iquid catal The roces ofrélglmZ whrenthel?nlcllqwd
0

catal yst is eﬁ%ﬁ]ﬁé@?"ﬁhmﬁ QBT o34 RPmaEtions thefge SFQ%QJSS of claim
1, wherein tHEn*QeéeJrfa%H@FéﬁtH}é h;%rogéﬁ‘%%nﬂé%ﬁ%rtéﬁ dﬁhrﬁ’chHeleorYt'B@tr n the

mol ar ratio I's about or greater . The process of alm1 erein the
acid cat astThe:pnqaess eﬁ clgiredt, evher@iarthe @cigt eatelysi coropriped gneonic iquidThe
process of cI | m1, wherein the contacting occurs at a tenperature bel ow
25C. 8 . ‘?éﬂ%tess of claim1, wherein the acid catalyst is made from at

| east l@nGBCOTHéJB@ceQQbYHFéFm@'""’Jvr%rélﬁ%é iGHiE qllqu@ oat§8§t iBrog@serry cl aim 1,
wherei n the conjunct EO ymer conprises a halid A nmethod to nmake a
cat al yst, ccammp@iuﬁgc mraalumlraatam num chloride in the presence of a

o ke ai it popaRPE o, 4o ReRaRR 1 e "aci f ¢ onic 11 quid
cat al yst Basﬁﬁf@&ic@ésbh@ﬂalrﬁa wiHérgiarthe medlapeltione rabdnds ar geédter.r ati o of Al

to a heteroatom sel ected fromthe group consisting of N, P, O S, and
conbi nat i BnsIenRiOSEES §F Biaimar, iwhaneip. the agihicatlalskeomprisesaraste thaRi c

15 20 wt% conjunct polymer.

7. The process of claim 1, wherein the contacting occurs at a temperature
below 25°C.
8. The process of claim 1, wherein the acid catalyst is made from at least one
conjunct polymer and a Lewis acid.
20 9. The process of claim 1, wherein the conjunct polymer comprises a halide.
10. A method to make a catalyst, comprising: mixing aluminum chloride in the
presence of a hydrocarbon solvent and an organic chloride and optionally
an ionic liquid to make an acidic ionic liquid catalyst; whereby the acidic
ionic liquid catalyst has greater than 15 wt% conjunct polymer and a molar
25 ratio of Al to a heteroatom selected from the group consisting of N, P, O,
S, and combinations thereof greater than 2.0; and wherein the acidic ionic
liquid catalyst is effective for catalyzing a reaction.
11.The method of claim 10, wherein the acidic ionic liquid catalyst comprises
a quaternary ammonium chloroaluminate.
30 12.The method of claim 10, wherein the acidic ionic liquid catalyst has greater
than 20 wt% conjunct polymer.
13.An acid catalyst composition, comprising greater than 15 wt% conjunct
polymer and having a molar ratio of Al to a heteroatom selected from the
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liquid catalyst is effective for catalyzing a reaction. 11.The nethod of
claim 10, wherein the acidic ionic liquid catalyst conprises a quaternary
amoni umwbl2ordakssai nate. 12 . The nethod of claim 10, wrETAispomwiees7aci di c
ionic liquid catalyst has greater than 20 wt % conjunct polyner. 13.An acid

catal yst conposition,,co fer % onj unct | yner and
havi g a noldipup spPasuRS A N 5. &7 iR rabinate AR Ees TPt b a s

consi sting Q/T/hé\‘ethhecéatﬁ st ieee ftd @&@érﬁ@h‘%ﬁfa rﬂ}d?@éé?boﬁhan 2.0;
wherein the catalyst is effectl ve for a conversion of a hydrocarbon. 14.

The acid éétﬁl@@@ld@etaiy%tuoﬁciaam thraempisitg gresierethanidhwiie ocanenebnj unct
pol ynmer. pf);[yhr%?ﬁm d catalyst of claim 13, having a nolar ratio of about 5
or greater. e acid catalyst of claim13, additionally conprising a

quat ernar y5arneatid atApstofldgm 18, 5/lving 4 Mmoldnatiecdfdboat 8lorgregtercl ai m 13,
wherein the conversion is al ky | ati on of paraffins, alkylation of aromatics,

or conbi nafi Bissa¢ifcaédyst OJf@'a'mATﬁ &QQE'QWV@@W@F@ @ﬁuékﬁraﬁﬁ)’st conpri sing
ShesLer | nen b ol SRsanl v 10, comunct o) YIEr 2 < e ol
hel d for tiAree hcdrcatalystl afrefEm €8, vidddredr theedapwersion is alkylation of
paraffins, alkylation of aromatics, or combinations thereof.
10  18. An acid hydroconversion catalyst, comprising greater than 15 wt% halide-
containing conjunct polymer, and a Lewis acid; wherein less than 0.1 wt%
solid precipitates from the catalyst when it is held for three hours or longer

at 25°C or below.
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