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C. %/CFA 1- :Sr S U S 1LT S F -FM C-1114 Ufl FT, -ALAS:NC I <S11O]4 Catc 11'.111111-20 -4,A-MILI S
IELA-C ICC; EZ_CDT_TNE) OF' Li.ISCL,CDST_TB_E 1. Field or the Ois el o sine      FM Bodin-lents
disclosed herein relate generally to a process for the a lky lati on or trans a lky lation of HMI:11a IL 1C.:
C.' CI Flap 0 WaCi.S With 01e-fills,a Icc--)Ito Is and/or alkyl hal ides_ Tri another aspect, embo di in e nts
disclosed herei n re late to a process for the production or catalysts useful 161- the alkylat ion or trans
alky - lation or aromatic c omponnds 2_ L3a c kgro n rid      Alkyl a ti on refers genera lly 1 c, a type of
chemical Tea c t ion resniti rig in addition of an al icy I grc-inp to an organ ic corn - pound  Olefins, s ti (Ai_
a s ethylene, propylene, and b n tylenes, are well -Innovw rt. a lky 1 at in a gent s, Ircqu cnt ly us cd in s
yr]. t hc - si s of a I Icy late d de rivat ive S _ A 1 lcyl atio n of benzene is a corn - men:tinily important
process, nsed to increase the octane rating or rttdl. and to prod ttce -vain:Able cherni c -41 leeds locks .
For example, alkyl ati on of benzene with ethylene may be nsed to produce ethylbenzene, wine y be sub
Sc cl ii etra y co Ticv-c.--rtc-_,- a to styrene . Simil r1y, alkylati on of benzene with propylene na ay be
nsed to prod-nee crint ene, -which in ay be srtbsegriently orrv ert ecl to p eno 1 and acolOYle. 21/2. typic
Ltl bc.nreat.c." alky lit ti on reac; ti on is shown below :  ( C I )CTI = C II (Dierin (Pror,yiene) Catalyst
exazene    <CD>  CH( 11-cy I ate ("C7,1 n -tette      -&lkylation tectinc_ilc_igy, still widely emplc_iyecl in
the p elm - c he in i cal i ndnstry, i /Ivo Ives the rise of a catalyst based on phosphoric a cicL Newer
technology utiliizes non- corrc_I Si VC, regenerab 1 e mat erial s, s Lich as rec_31 i ti molecular sieve
c-atalysts_t_l_S_ _Pat _ Nos_ 4,371,714 and 4,469, 908 disc-lose straight pa ss a lky-1 ation of aromatic
comp mind s fl si rig int ctlecrilar sieve catalysts in -axed beds . flowever, there are two -main pro b lents
arising from the rise ofzeo litic catalysts in alkylat ion react ions, namely a rapid clea c.rtiva tion of
the.zeolitic c at al y s t c_lne to c okant4 and poiscnaing a In gher yield ot poly-alkylatedL by-prod-acts C
)ther patents di SC-121S sins use c_,I.zeol t ic catalyst s for alkylation and trans:AIL.), ti on may
Mel-1_1de -U.S. Pat. Nos. 5,118,897, 4,083,886, and 4,891,458, among othc---rs        co t ic.: inat cria Is,
both nat inn 1 and s yint het ic, ha ve been dent on strated to have catalytic properties for -s.7arions
-types of hydroc arb o it co riversin ti, inc Mai ngal Icy- I an o it as in e nti oiled &pc, vc. It is often aclvant
agec, us to deal mannat c these materials iti order to i tarp rove their process pe rib run e_ Rerfortnance
measnres typic ally- improved Following dealtimination Melnde pro duet selectivity, pro duet quality and
catalyst stab i I it-y_     Con' cnti dna 1 technic; u cs for co lite deal urn inn tion inc.:1u d hyciro t Irc.,nrx a
1 tn.., a_ Linea-it , nainera 1 acid trc.,a t men t w i th I-IC'1, TINCT.ta, and I and chemical treatment with
SiCL or   t lay 1 enc.,c_li anainet etraac c tic acid (ET) fl&). The t ren anent s are limited, in many cases,
in the extent of dealninination by the onset of crystal degradation and loss of sorption capacity. 
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J _S _ Pat_ lNIo 4,419,220 discloses that deabitninatican ofeolite       Beta via treatment with 1-1C1
solutions is limited to Si0.-,/ .A1-,0a ratios of about 200 to 300 beyond which significant losses to zeolite
crystallinity are observed.    fT.S. Pat. No. 3,442,795 describes a process for preparing highly siliceous
zeolite-type materials -from crystalline atm min silicates by 111C-a s CI 1:a solvolysis, hydrolysis,
11cn10ea -by a chelation _ I in Uri s process, the acid fir, run of a zeolite is snbjected to hydrolysis, to
remove -Thiminnm from the alnmni no silicate _ "1 he al inn i ran tin can then be physic ally separated
from the --11nmitio silicate by the rise of complexing or chelati rig agents stich as ethyl enediatni
netetraacetic acid or c arboxylic acid, to form aluminnm complexes that are readily rem V LI ID 1 C ti-cnn
the a 1 uniino silicate. The e x a napl es are directed to the rise of ELYT21_ to remove alumina.    EP 0
259 526 151 discloses the -use of dealannlintion in proairing I CC 712- 17_ "I lie preferred deaturni nation
method involves a combination of ste-m treatment and acid leaching or chenii cal t rca niacin s w i tb
silicon halides . -rho acid nsea is preferably a miner-11 ic id, such as fic 1. fuNrc.), or EL-, S O. brit may
also be weaker acids such as formic _ acetic, citric, oxalic, tartaric acids and the like.    LT. S . Pat. TNTO
- 5,310,534 discloses the dealnmination of zc-oli les u sing strong inorganic and organic acids, such as
1bn:inc a cid, trichloroacetic.: acid, trilluoracetic a cid, hydro - chi 4.-wic acid, sualtnric acid, and nitric
acid_     t I _S_ Pat_ r1/240_ 5,874,647 discloses a process for prepari rag a zeolite catalyst including
hydrothertnally treating a catalyst with a gas including water and inert c tinpc-, ne rats at an elevated
temperature followed by treating of the catalyst with an acid, such as nitric, oxalic, Hydrochloric,
methanesnlfonic, lluorosuninaic, and hydrofluoric acid. fT.S. Pa t. 1"4o. 6,620,402 discloses a process
including the d ea I u mina ti on ofte s by re. MCI Val Of:G C 0 lit C fra wo rk or crystal structure, such as
obtained by removal of the Al' ions_ I >ealuatainizing agents includeneral acids, poly- valent acids, and
Chelating agents, such as an am trio nintia - containing agent.    Other varions patents describing
aluminum extraction from a zeolite may inc lnde T_J.S . Pat. Nos. 4,954,243, 5,242, 676, 5,200,168,
5,304,695, 5,567,666, 5,929,295, 6,025,293, 5,723,710, and 5,321,194.    Conditions us ccl in many prior
art &lealamina ti on processes may result. in loss of high ac idity 11-a MeN7V ork al Mill_ LI TY1 sites
withi ti the catalyst, which additionally results in a loss of catalyst activity_ Accordingly, there exists a need
for dealnmination processes that may selectively remove only a portion of the alumina, non-framework
aluminum, enhancing the accessibility to the strong acidic sites contained in the zeoli tic s tru c lure.
SlJNINIAl2-Y" 01-' FIll 1315C11,0S1I_1121;..     I n one aspect, ernbodi ments disclosed herei n relate to
a method for improving the activity of acidic zeolitic catalysts, the method including: contacting an acidic
zeo 1 i tic catalyst c onapri sing s urfla cc non- li-Z1MCN7V 01-1<- a 1 u mi num and fra MC-work
aluminum_ with an organic cuba sic acid at a catalyst to acid weight ratio in the range from about 2:1 to
abont 20:1 and at a temperature i ti the range from abont 50 C _ to about 100 C 7, _ for a ditration of tip to
abont 2114.-nirs to selectively reranwe at least a portion of the surface non-framework altaminann,
thereby forming -1 selectively dealnminated zeolitic catalyst.  " l be s el ecti vely dealnrninated xeolitic
catalyst t xi ay have a measured first-order rate constant,1...--c. for the alkylation of benzene with
propylene to form cumene, of at least 2.0 cmals g.     In another aspect, embo d inients disclosed herein
relate to a process _tor the a lkyla tio it or la-a nsa lkylation of aroin a tic Hydrocarbons, Mel-tiding:
contacting a) at least one Cej aromatic hydro c a_rbon and b) at least one of an oienn, an alcohol, and an
alkyl halide with c) an acid-treated xec-11 itic catalyst under conditions Of te nap eratutre and pres sit re
to prodtice at lea stC.- of an alk--ylate product a lad a trans a lkyl ate product; wherein the acid -treated
zeolitic catalyst is pro an c ed by a process inclu dins contacting an acidic eoli tic catalyst 01-1-1 - p ri sing
surfac e non- frame-work alilminum and frame-vvo rk aluminum with an organic dibasic acid at a catalyst
to acid weight ratio the range from about 2: 1 to about 20: 1 and at    temperatutre in the range Trot-xi a_
boutt 50 CT _ to atnilit 1 00 C_ to sc.--k.--ctivc.--ly rcniovc at lea st a portion of the sri rfa cc nonfra Cln
ewe, rk a 1 Li minup _m_ _     In another asp cc t, e-1-171D 0 Cl inients di s cl o 5 ea herein rela t e t
catalyst ilseful for the alkylati on or transalkylation of aromatic compounds, the catalyst c ompri sing an
acid-treated xect liti c catalyst produced by a process incc ontacti rig an acidic CO 1 it iC catalyst compris
ing surface non -framework. alaiT][11MA Cln and framework al ti mint] Cln with an organic alba sic acid at
a catalyst to acid weight ratio in the range from about 2: 1 to Ut 20: 1 and at a temp era t are- in the range
fro inabout 50 C . to about 100 C . to selectively remove at least a portion of the surfac e non-frame-work
aluminum.     Other aspects and advantages wi II be apparent fro tri the following description and the
appended E3ai ET' L3ESCRIP-TIC-IN OF OFLAWS ETC. 1 presents test results c CITY] pariivity of
se-lee - 
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lively dea barn ilia tea eolit ic catalysts according to ern bodiments disclosed herein with untreated zeoli
tic catalysts. ET_A_I LFO OF SC RIP T I CDNT     In one aspect, embodiments Herein relate to a process
for the ancylati on or trans alkylati on of aromatic c Impound s with o len las , a lc cy ho Is and/or a I Icyl
hail des _ Tn another aspect,  embodiments disclosed herein relate to a process for the p roducti oil of
catalysts useful for the alkyl ation or transalky - la l ion of aroma tic c nip o UM'S . Ca la 1 y s ts u sent 1 in
eirib o dinients dis cl s ed hereind acidic zeolitic catalysts, such as silica -alilmina s and alumino silicates,
that have been treated with an organic dibasic acid to se lect ive ly remove a portion of the a Lunn intim
from the catalyst. __,Ashintintint-containing catalysts u s ail 1 herein ma y he ch a racteri xed as bavi rig a
crystalli tie fra FYI CW-0 rk- strutcture   C)nipo s cl _V an a sS C-Mb ly of a d a I ui mum] at S ea cii surro
u nd ed by a tetrahedron o 1 sha red 0,cy gen at S and a prec i sely defined pore structure. Exe
hangeable c ations may be present in the pores . In :Addition to the framewc_Irka him imma, a him Mum
containing catalysts useful in ern b ca - _rn_e_a_tS disclosed herein ma y have non - Ira mew o rk or
extra - framework- alnmni mint that is not integral with the c rystall ine fra mew ork_ structure . Trea anent
of a ciclic eolitic catalysts Vw i tit organic dibasic acids a cc orcling to the 11-10 d.S d es crib cci herein
may s el cc tively remove the non-framework- aluminum, thus increasing the overall ac idity of the catalyst
In some enn hod int ents, the acid treatment may he performed   ti de r conditions such that only
non-framneworlc aIrimni nut tin is retrieved fro mn the catalyst, extracti rig essentially no aluminum li o in
the fra mew rk_ ob the catalyst.      "l he catalysts may al so contain otie or more optional elements,
including titan in in , xi rco nimn, hafnium , tantalum, and    obin tin, in an anion rit fro nn about 0 -weight
percent up to a bo u t 10 weight pert.- ern; from a Bo u 1 0.01 wei.glit percent to about 3 weight percent iii
other embodiments _ 111 ese optional element s y be i rte.- orp c,ra led into t he catalyst  rna t c.-ri a 1
prior to selective dealninination or introduced  to the material after selective dea lu mination.     "1 he sel
ectivel y dealnini nated catalysts acc ordLing to embodiments disclosed herein may be prepared by
contacting an acidic eolitic catalyst- comprising surfa cc non-fra naework a lanninn in and framework a
huninntn with_ an organic dibasic acid to selec lively remove at least a portion of the surfa cc     n
-tranieorlc alntni nutn 'the am011ra of organic dibasic acid required for the selective deal ILA 1_1011 y
depend on the detailed co tnpositio n of a given acidic xeo 1 itic catalyst and it play sic al properties. In
general, the amount. of organic dibasic acid used during the treating step may be at a catalyst to acid w
eight rat-io in the range _trona abo u 1 1.5 :1 to abc, u t 20:1 in some enabo dinaents . In oilier crab
dimen ts , the catalyst to acid ra 1.10 y be in the range from a bo u t 2:1 to abc, u t 20:1; JLi- na about 2:1
to about 15:1 in other crab o di men_ t. s ; Fro taa about 2.5:1 to about 12:1 in oilier (flat, d inae ts ; from
about  3.5 :1 to about 10:1 in o ther crab od ina en_ ts ; and ii-om abon t 6:1 to about 8:1 in yet other
embodiments. TIT acidic xeolitic catalyst y be contacted wi the organic dibasic acid sol at ion for a time
ranging from 5 minute to 2 lao urs in SO MC eM1DC,CHUaCla IL ; 11-0111 30 mint] te s to 90 min u te s
in o ther enibc,dintenIs. The selective d ea 1 u mina lion of acidic eolitic catalysts  may be performed in a
single step Or MU I tip le steps. The selective dea lu mina lion may be performed at relatively mild
conditions, such as at a temperature in the range _trona a bo u t 50 C to about 1000 C. in s 01-11e enab
o annent 5; at a temperature in the range from a boat 65 C to abc, u t 90 C. in o trier CM1D 0 di Metal_ s
flu ring c onta the otgani e dibasic acid, the slurry may be stirred_ c ontinn- CrIASly or intermittently.
Following contact with the organic dibasic acid for the selective dealmannation, the excess solution in the
treatment -vessel should be drained, and the selectively dealaminateci catalyst may be washed with
snflIci eat anaomats of clean, deionied water. The catalyst  may theta be dried, such as at a temperature
in the range from a b out SO C. to about  150     Ac idle xen title catalysts that may be selectively
deaharninated ac cording to embodiment s disclosed herein may inc tilde natural and synthetic xen I ites
_ /c idle crystalline   CO 1 i ti c structures nseful in embodiments disclosed herein may be obtained by the
building of a three dimensional network of 21_10a and SiC.I.3 tetrahedra linked_ by the sharing of oxygen
atoms The framework flans obtained contains pores, channels and cages or interconnected voids. As
trivalent aluminum ions replace tetravalent silicon ions at lattice positions , the 11 en,71.-) tic bears a net
negative charge, which /mast be c onapensated for by c Innen ons (c ations). These c ations are Iambi le
and may occupy various ecciiange sites depending on their radius, charge or degree of Hydration, for
example. They can also be replaced, to various degrees, by exchange with other cation _ I3ec ans e of
the need to maintain electrical neutral ity, there is a direct 1:1 relationship between the aluminum
content?af the framework and the number of positive charges prov ided by the exchange cat ions_ When
the exc hange cat ions are protons, the xeolite is acidic. l he acidity of the xeol ite is therefore determined
by the -nnonnt of proton exc Hanged for other cations with respect to the a in onnt of aluniinuni.     .eolitic
catalysts that nnay be used in so tine enihodi merits disclosed herein may include  large pore sixe
xeolites, intermediate pore si xe te s, and small pore si xe xecflites "11-nese  zeolites are dcscribcd in
"Alla s of col it c S truc.: lure Types," ecl s I-1 . Meier and . I-1. 01 son, 13 u t t erwortb-1-1einernan, Third
Edition., 1992, which is Hereby incorporated by referenc.- e_ & la rse -pore zeolite generally- Has a pore
size greater than about 7 A and includes for example lift-, `v71.'1, NAZI,           FATI, EMT, OFF', SEA,
and mon_ s true t urc, typc, zec_llites (I T_TPA_C C mann i s s ion of zeolite NTomeric 1 at cry e ) Ex
amp les of large pore z.ec-, I te s, include, for ex amp le, un a zzite, Ino rde ite, ...-rffretite, zee I ite T "
-VP1-5, zeolite Mr, litcX, omega, Seta, SM-3, SM-4, SM-18, and SM-20. An intermediate pore size zeolite
generally Has a pore s ize fro in about 5 A, to about 7 A_ and incluctes for example, 1\4E1, MI.'S, MEI-,
N4UW, E 1_10, M"1-1', 11E1_1, 1122-122_, and sum c - -rare type zeolites (11-IPAC_T C onnxii s si on
of Zeolite NI onienc la - tun."). Exarrip lc s of hat ernic.,cli ate pore. sizc z co 1 i tc s, inc 1 Lid e ZSM-5,
ZSM-12, ZSM-22, ZSM-23, ZSM-34, ZSM-35, 2SM-3S, 2SM-4S, 7SM-50, si lica lite, and silicalite 2_ A
small -pore size zeolite g Crraa 1 1 y Has a -pore size from about 
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to about  5.0 A_ and includes _For example, CHA,          and LTA structure type zeolites C (mann s s ion
of Zeolite N.Tonaenc lature). Examples of small pore zeolite s n chi de K. -4, ZIG-14, ZUG-21, it IC-22, IC
-5 , IC-20, zeolite A, et-it:mite, cliaba zite, zeolite -r, geminnte, and     Clay or arnorplio c:ataly s t s inc 1
uding sili ca manna and funoriaed si i ca i na may al so be used_ Further discussion of al Icy lati on
catalysts may be foam din[JS _ Pat NJos_ 5,196, 574; 6,315,964 and 6,617,481. 'Various types of zcolitic
- lysts Tara y be used for a licy la Lion a s w dl as otber types o catalytic refinery processes. FCC
processes may utilize at least one of a type -5,7, Seta, and SM-5, for example. -rile FCC               catalyst
-typically contains., Three parts: the zeolite, typically about 30 to 50 wt. V of the catalyst particle, an act i
vc matrix , and a bi lacier. In one carrbo din:rent , the. p ar ti s izeof the CC catalyst I-nay be between 50
and 60 na icrons In another ernb...-)dirn ent, the zee. 1 ti c catalyst may initially C-7. 0111c in a =morn IA
Fla Lb 1-111, cria Tara y be cony ert d to t lac 1--V-form by Heating at over 3000 C. before being u se d
as an alkylati on catalyst. One must take care not to overheat the catalyst prior to al kylati on, because
excessive temp eratnre un ay- dLealturn nate the zeolite and slari nk the ri fig structures, which_ may red
lice the- act iv it y Ibr alkyl at In addition to zeoli tic catalyst, inorganic catalyst, such as sullatc.,c1 zirconia
Or tang stated zircon i a, may be nsed for a I Icy I an on as we IL _ Other useful z col i tic catalysts may
inc.:ilideSM- 23, MC_7M-22, and mcm-49.     In some embodiments , suitable catalysts for alkyl ation and
trans allcylati on may inc Incte metal stabilized catalysts. For ex afar& e, stich catalysts un ay- include a
z.eolite component, a unetal component, and an inorganic oxide co nip _ '1 be   CC, lite- may b c a
pentasil rG CO li tc, which_ include the s true tnres of NIT'T, MF:T , MTW, MTT and F (TT IPACT Comm
iss ion on Zen I ite Trona en c I attire), MWW, a beta zec-ilite, or a mo rden ite Tlie metal component
typically is a noble metal or base metal, a tad tHc ba la nee of the ca ly s t Tara y b c c: nip o sea of an i r
- g anic oxide binder, such_ as alumina. Other catalysts having a ZCOlitiC structure that may be used in
embodiment s disclosed herein are described in, for example, tJS _ Pat_ NJ _ 7,253,331, wine H is beret
y inc orp ora le-ally re 1 eretic.: Prior to or loll c_ww ing selectivc, cleal umbra ti on, the zeo I itic catalyst
may be comp sited w it la a pc-irons matrix material, sue la as aluma ma, lasilica,  t itan Ia, zirconsi I i ca
_mina , silica-magnesia , silica -zirc Enna , silica -tlioria silic a -beryl 1 ia silica -t itania as well as t emu Ty
comp o si tions, s ucla as si ca -alumina -zirconia, si      na-magnesia, and sili - ri es ia - zi rc o ni a _ 1 be
inatrix un ay- be in the form of a cogeL I be rd l alive proportions of zeolite c 0 Flap 0 Tian and inorganic
oxide g cl trlatri.x 1:11a y vary  widLely witla the zeol ite content rangingbetween 1 to 99, more nsnally 5
to 80, p ere ent by weight of the c onapo site     Organic di basic acids tasefit I for selective deal-1_1mi
nation processes acco rdi rig to emb dLi tin e int s disclosed herein may include various di cart oxylic
acids Santa ble acids may include ocal ic, _mai talc , stic cmi c, gfittaric, adipic, tartaric, mak:tic , plathali
c, or nai x t ure s thcrco 11 0 ther sclI c art, oxy ii c acids may include 1 , 2-cy c lop ent ane dicarbocy1ic
acid, Ii, ma ri c acid, it ac onic acid, plathalic acid, tereplatlaa lic acid, phony bria ionic acid,  lay dro xyphi
a lic acid,  d ihydrocy lit c acid, tric.:arlDallylic acid, and lacrizenct- 1, 3 , 5 -tricarboxylic acid. The
dic-arboxylic.: acid rtaay be used in solution, such as an acutcolt s dic.:arboxylic acid sol u tion.
TricarlDoxylic.- acid s sncla as citric acid and higher polycarboxylic acids can al so be nsecl_ IVI o re than
one acid treatment step may be ns ea to attain the desired selective dealt-Erni natio /1 iii the processes
disclosed erei n _      2As.s a restalt of deal-nun nati on at conditions suitable to selec - tively
deabanainate only non-framework alanahanm, catalysts according to emb CY di tin ents disc !Os ect
herein tri ay exhibit exceptionally High activity for alkylation and trnas-fikylation reactions, such as the
alkylation of benzene with propylene to 1 yin c u mem:" For ex a nap le, selec liv ciy actit u min*, tod c a ta
- ly s t s z-tc. c ord i tag to entb o diment s cii Sc los ed herein may have an activity, as Inca stared under
c ontro lied test conditions as des crib ed in the le s t proc eau rc s below (Ex a nap lc s), where the
first-order ra te constant k",,,," is at lea st 2 c.-yrr;/s g. In o ther anal, o aintents, tlite first -order rate c
onsta _attinny be at icast 2.25 Can:'. / S ; at Icast 2.5 Cran-'7 S g in a-ICY Clatb 0S ; at least 3 cg in other
etinb odi talent s ; at least 3 _ 25 c in other embodi merits; at least 3.3 crna /s g in other ernbodi - //tents;
and at least 4 cm s g in other ern-En-taint ents        or example, in so me embodi talents, a beta zeolite
may be selectively  deal-tan-1i n at edL ac coral tag to ernh o di nn e tat s di s - closed Herein, resulting in
a selectively deal-laminated catalyst Having a first-order rate constant Ic of at least 2 cms/s g; at least 2.1
cm5/s g in other embodiments; at least 2.2 cm s g in other embodiments; at least 2 .5 cnas/s g in other
embodiments; and at least 3 cms/s g in other embodiments .     As another c:txa nap le, in SO Tne. nib
CUT-nein s, a high per_tbrnanace beta zeolite may be selectively deal unaimiteci ace ordnag to entb o
men ts s ci o s ed herein, rc:t suiting  in a scicc tivcly Clea 1 Innina Ica catalyst ha ving a first -order rat e
constant 14:_","",, of at least 2.5 C..71-n' at least 3 C,Tn57S .g in oti_icr en_ibo dime/its; at lea st 3 .5
ctitit'Vs g in other embodiments; at ica st 3 . 75 cria/s g in other emboatinont s; and a t. least 4 ciaa/s g in
other emb odi tnent _ 
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Selective  dealrani natio n ot catalysts acco rdi lag to etinb ct - men-Is disclosed Herein, may -Gans be
pro clatc ed by a process nctudi fortini rig aii aqueous .sctliatio n of the organic dibasi acid; admi xi ng the
acidic zeolitic catalyst With the aCTULeOil solution for the contacting; separating the acid-contacted
zeolitic catalyst from the aqueous solution; washing the ac - contacted catalyst to renacrve any exc ess
organic dibasic acid; and drying the -washed catalyst at a temperature in the range li-ona about 80 C. to
about 150 C.     Further, due to the trea tment conditions and acid:catalyst dosages nsed herein,
additional processing steps c ommonly used to deal manna te z co 1 i te. catalysts y be el Manta led. For
c:tx a nap 1 e, an-nay prior art a ca 1 IA Tlai MI ti 011 pro c esses inc In d laydLrcrtbertnal treatment of
the zeolite, or other pre-treatment steps, prior to acid treatment. Selecti,re ca minati on according to
embodi tnents disclosed herei ii may be pe rfb rtnedL without such pre-treattnent steps while resulting in a
catalyst  -having art ti y l_iigli activity_ I Thins, pro - c es se s to manufacture catalysts according to
embodiments disclosed berei n may be perfortned absent a hydrothermal  treatment step or other
common pre-treatment steps rasect for ti-te deal utnina 11011 of a zeolite . The above-described  select
ively deal  u 1111111a ted catalysts      y be u sc-c1 lin- the a licylation or la-arasa llcylation ol a rotna tic
4.1.- Cal pcm I-ICES with vari oars a 1 Icy lati on agents, inc hadi rig olefi alcohols, and alkyl halides _
Stich catalysts may additionally find as e in processes for the alkylati on of i sop araffins with olefins
and/or a lc.- oho ls, as wc-11 as in flu id catalytic cracking (FC_TC_7) pro c.: es SC s or lay drocra
(L.-king processes .     In some embodiments of the a llwla ti on and transallwlation processes described
herein, olefins are reacted -vvitla aromatic Hydrocarbons, sac la as benzene, to lb rna an a lkylate or
transalkylate product. In some embodiments, olefins for the alky - la than or transa lkylation or aromatic
hydrocarbon are the s   o Mai tai rag 2 to 6 carbon an, s In cattier einhodi in etlt S, olefins fiar the alkyl
nth-, ti or transalkylatio ft of aro in ati C laydLrocarbon are those containing 2 to 4 carbon atoms sacla as
ethylene, propylene, but exit - 1. trans utene- 2 and c:i s a tent- 2, or mix- t arcs thereof. "1 Tie oletin feed
streams rased i -v-arions enihodi tnents cli s - closed  la erei ti may al so contai n certaisiacli as the
orre.spo ft di rigto Ca paraffin s Typical ly, the i taipariti es, inc lu d ins d iene s c etyl exit s, -.water, sir Ifli
r c otruponnds or ni t ro gen c nap o u rid s win cfl my be prc-s all in the o Ic tin Iced - stock st ream, arc
removed prior to tlae a lky 1 at ion a rid trans al ky t ion reaction to prevent rapid catalyst  deac tiva ti on.
In sCITlaC c a se s, laowc-v Cr, it 17Cla y be desirable to add, in a controlled fashion, small amount s of
water or nitrogen c on).- p ound s to optimize catalytic properties.     In other embodiments, o leans las
era 1 in em a bodi In ent s closed berei ti /nay- i nclnde an to 20 car-1,4.a ti atomsr ex am pl e, olefin s la
av-i tag greater than 6 c a rlha. ii an-nai s may be u seri .         c ohols ii serail in exalt claimant s disclosed
herein may int lade C, to , primary and scconcia ry a lc olao 1 s The t naa "   alcohol'' inc lades lower alkyl
ale oho Is capable of forming a ze o trop e s with the saturated and an s antral ea hydrocarbons, ha
particillar the Ca to Cy hydrocarbons, of the hydrocarbon feedstock. Examples of ale oho Is -useful in
embodiments di s - closed 1ierei ii i rat fade mn ethanol, ethanol, -p ropa, -p - pano 1, lai -I-ratan01 and t-
biata o 1_ In sonic ern h o - merits, methanol may be rased in c tarn bi nation -with one or rya rc- ol
tlac-alcolao 1 s     Alkyl laa li des us ciii 1 in CTIalD o d iment s disclosed lac-rein Ma y int:lade mono- or
po 1 y -halo gr erns led C to C, hydrocarbons, s u cla a s a lky 1 clalori des and a lky 1 b nmai des For
CSCa nap 1 alkyl Halides as efal in embodiments disclosed Herein may include methyl, ethyl. propyl, and
butyl halides, their higher lac-irtac-, logs, and their isomers     1 ta err-lb...adi nieiits of the alkylatio la
processes disclosed lierei ii, a layclroc a rb ri reeas.,n-,cic Contai tii iig aromatic s, sach s bcnene, is rea c
tea v i tla o 1 elms in tpre s entre of an   lkyla ti on c a -fa lyst to form a 11._-y-1 benzenes, which may be
u s Fix 1 as speciaity (A:Tenn c a I let cis to c.rks or as a bi]a-oc t a Jac ga     SO lint, c o nap orient . In p
art i c u I a r, one CrnalD o Cill7aClat described herein involves reaction of -benzene with a C. to Ca o
le-fin to fc-, tan monoat ky late product in the presence of an alkylati on. catalyst The precise process step
s and process   onditions may vary dep e la di rig rap o ii the Catalyst s ystein rased_ Tn another am
Bodin ent, a la eterc-, gen eou s s harry catalyst is rased to facilitate the allc3rlati on reaction 1 r the -pa
rp o se of ill-astrati on and not a 1 i initatio ti of the p ro CteSS, several rep resenta ti Ve a licy la at ion
react  ions of ol elms w i tla b Ma:GC-11e are pro'ic1cc1 as IL, 11 o s 
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I) c thy 1 enc. -1-1D era z ate c t lay lb errz rac- 2) propylene b enzene i sop ropy lb en z ent (camerae)
3) n-butylene+benzenebrutylbenzene 4) iso butyl elle enz cue iso by tyl benzene     In a dd i tion to the
mono a 1 Icy la ic prealict, a 1 Icy la lion rea c - ti CMS typic ally yield other undesirable- byproduct s in
the form of heavy hydrocarbons, including but not limited to, polyalkylate. Heavy flux oil (including
components that will not trans a 1 Icy la I ), and peiyineri,ea teed olefin. MI nsa lkyla at ion reac ti OlaS
May be used to produce       noalkylate product by reacting benzene with polyalkylate When trans alkylati
on is desired, the transalkylating agent is a p olyalkyl ate aromatic Hydrocarbon containing two or more a
lky 1 groups that cach may ha vc _trona 2 to alio ut 4 carbon a toms For exa nap 1 e, s ti it Lib le poly a
ficy la te aroma tic hydro ca r-bons include tri- and tetra-alkyl aromatic Hydrocarbons, such as diethyl b
enzene, triethylbenzene, diethylniethyl benzene (die thyl tolu ene- ), di is oprop ylbenzene, tri is op rop y
ben-         , dii sopropyltol nene, dibutylben zene, and the like_ in one parti cular embodiment, the po
lyalkyl ate aromatic hydrocarbon is diisopropylbenzene, which reacts with benzene to form c umene (i s
opropylb enzene)     Reaction products that may be obtained fr4.-,rn the transalkylatic)n process of
-benzene include, but are not limited to, ethyl benzene from the reaction of benzene with either ethylene
or polyethyl benzenes ; camerae from the reaction of benzene with propylene or pol yi sopropy lb Cla:G
(MC s thy it ol LA Crlc from the reaction of toluene with ethyl ene or polyethyltrfluenes; cymenes fix-yin
the reactio n of toluene with propylene or p olyi so pro pylt luene s ; and s c- butyl b enzene TY07/23 the
react-i on         orb Cla:G (MC and n-b u t y lcnc or poi yb u tylbenzenes. For the purpose of i Hustration
and not a Ii rnitntion of the process, several representative tran salkyl atio n reactio miS of polyalkylate
with benzene are provided as follows:      1) die thylbenzene- benzene 2 e thy lb Cla:GCMC      2) sop
ropy lb Cla:GCMC CIMGCMC 2 is op rop y 'benzene (en in en e) 3 ) d ibatylb enzene-Fb en z
enebutylbenzene     Various types of reactors can be used in the process of a lkyla lion as wcll as
transalkylation. Selection_ of the type of re a c t or for ti Scin a 1 ky la tio n_ or trans a lky la lion_ re a c ti
on rna y depend on a number of factors, including the desired mode of operation, throughput volume and
reaction control parameters, such a s re Si denc.:e time and pro du c t yield.                   -Large scale
industrial processes typically use continuous now reactors, either as fixed bed or as mewl rig bed reactors
Moving bed reactors typically operate either with concurrent or countercurrent catalyst, olefin and
Hydrocarbon flows . These reactors may contain a single catalyst bed or no nI tiple beds and may be
equip p edL for the i nterstage addition of olefins and interstage cooling. Interstage olefin -Addition and
mere nearly is otherna al operation enhance product quality and- cat a I y st. Ii Fe . A nao ving bed yea c t
or make s poss ib le the continuous removal of spent catalyst fi-yr regeneration and replacement by fresh
or regenerated catalysts _     In a moving bed reactor, alkylation is completed in a relatively short reaction
zOTIC lo 110 VW ing 111C hatro clue tion of olefin "l'en to thirty percent of- the reacting aromatic
molecules may be al lky-1 ate d more than once_ 1 ransallcylation is a slower reaction which oc curs both
in the trans alkylati on and the   lky la lion rca ct ion:c ones . 11 LI-masa lky 1 a tion p roc eeds to e- -
libritini, better than 90 w t 9--(0 selectiv it y to morioalkylated product is generally achieved_ "1 us, t ra ris
alkyl ati on inc rens e s the yield of monoalkylated product by reacting the polyalkyla led prod ucts with_
belaCTIC.     In inC SCACetiVe. IMMO a 'Icy la lion of aroma tic s by olefins a s catalyzed by the s cl cc
lively deal IA 133_111EI tccl ca talyst s ac cording to embodiments disclosed herein, the olefins, alcohols,
and alkyl Halides may contain from 2 up to at least 20 c arb on  ato rn s, and may be ED ran c lied or 1 in
ear, e it her term I na I or interim _ Thus, the spec ific nature of the a I Icy lati rig agent is not partic u la rl
y import ant .      Eienzene i s by far the most important represent ative of the a I Icy 1 ata ble aromatic c
omportnds wh lc h may be used in embodiments disclosed berein. P.4orc genera 1 ly the aroma tic
c:oricipo mad s y be selected  in the group consist ing of benzene, naphthalene, antlarac en-c,
plienanthrene, and substi -  ated deri-vati-v-es th ere fl The nic-ist important c lass of sub - stitu exits
round on the aromatic nu clan s or a lkyla table aro - ma tic c onapc_I wads are alkyl moieties containing
bona 1 up to about 20 carbon atoms _Another important SVIL b st itilent is the hydn-y-xyl moiety as well
as the al lcoxy tnoiety whose alkyl group also c out:alXIS fret41 1 -Lip to 20 carbon at orris Vv' ere the s
nb s tit tient is an alkyl or alko,cy group, a phenyl moiety also can be substituted on the
pa_raftinic21/2_1Mo-ugh unsub - stitutedL arid trio iiosnh s ti lute d benzenes, naphthalenes, antlara eerie
s, and plicriairthrenes are an, s t often n s ect in the practice of this invention, poly sub st it tit cc' aromatic
s also may be e trip Ioyed T-C-x rap I es of suitab le al Icy I at ab 1 e aro tat atitat - p nun dLs in addLitio it
to those cited al" crve i tic I tide biphenyl, toluene, ,cyl enc, lay lb enzene, prop ylb encne, ID u t y lb
ertzene, pent y lb enzene, he,c ylb carzenc, lacp t ylb carz cm, , octylb CTITG and so forth ; p lac re so I ,
an i sole, etla cncy -, pro p crycy- bu CI zcy- , pent ox.y licncozcylDCMGC,11C, and so forth. 
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Allcy la lion conch i lionsy Mc:Aude pressures in the range between about 200 and abont 1,000 psig
(1E379- 69851._-1-1"a) but ustia ly is in a range between about 300-600 psis (2069-413'7 kr'a ) R_epre
sent a tive a lkyla at ion t (nap era lures  tide a range of between 200-250 C. for a ficyl a lion or 1D
CI-1:GC"laC! With ethylene and temperatures of 90-200 C . for the alkyl ation of bet1Zette by prell-pyiePe
-rne temperature ra ti-Se appropriate For                        of the a lkyl a t able aroti-tatic c EDrapt:rands or
our invention with the olefins in the C 2- C 20 range is -between about 60 and about 400 C, with the ti-to
st usual temperature range being between about 90 and 250 C      The ratio of alkylat able aromatic
entrap o mad to alkyl:sting agent -used in tlie process may depend upon the degree o f s el ective
mnonoallcylation desired as well as the relative co sts of the aromatic arid o 1 efi nic components of the
reaction unix           For alky la lion of 1Derizeric by propylene, 1Denzenc- to - old in ratio s may be as 1
c_Twi as about 1 and as high as about 10, with a ratio of 2.5-S being preferred_ Where benzene is allcyla
tech with_ ethylene a benzene- to 1 el in ra C! C121 about 1:1 and 8:1 is preferred. For detergent range
olelins of C6 -C20, a ben zene-to lefin ratio of between 5:1 rip to as high as 30:1 is general ly e t to en SP
re the desired mcmcni lkyla at icm selectivity, with_ a range be CCM_ Elb CI LA L 8:1 and about 20: 1
CA/ CP 1-1101-42, 111 y desired.      A. s prey iously merit ioned, catalysts according to ern b o - merit s
disc lo sea herein TICT:c1 y also be used to c a ta 1 y e transalkyla tion as well  as a lIcyla lion. 13y " tra
3:Tsai ls:y la lion" is meant that pro c es s where an alkyl grO tip on one al-CD matic  ue I s is i riterna c--)
lean I arl y transferred to a second arom c s. The ft-a _CIS a lkyla ti on or particular intenzrst here is one
w? here one cn- more a 11.:_y 1 gro ups or a polya lky la tech a ro ina ti c ompound is transferred to a
nonallcylated arn mat ic c (Dm - pound, and is exemp lined by rea ction or dii s opropylbenzene with
bet1Zetle to a rlord two molecules or en Mat1e , trains alkylation often is ntilied to add to the selectivity of
a des ired selective monoalkyl ation by reacting the p0 lyalky - ates i trva ri ably formed during al lcyl ati
on with no ri al kyl ated aromatic to Formaddition-al monoa licyl ated products 1.'o_r the   urposes of this
section the pp olyalkyl ed aromatic: c oat-p c_Duri cis are those fiD ed in the a I Icy lati on of al Icy 1 ata b
1 e aro -     ati c c 0 rruicpurids with oil efi ris as described above, an dL the no rialkyla at eci aromatic c o
nap o wads are b enz cite , naphthalene ,   nth race ne, and phenanatli retie. "l he reaction conditions for
tray] salkyla lion are similar to those for a lkyla tion, vitt] tem - peratures being in the range of 100 to about
250 C 7_, pressures in the range of 100 to about 750 psig, and the molar ratio of             ated a romatic to
p olya Ilcyl ated a rornatic being in the range from about 1 to about 10_ I ?,xarnpl es of polyalkylated
aromatic s which may be reacted with, e.g., benzene as the no in alkyl ated a ro tn ati c inelncle di
ethyl-ben z en e, dii sop ropyl - benzene, di butyl b enzene, tri ethyl b enzene, trii sopropyl ben- ene, and
so forth. C.a.I-11 "le sti ng Procedures for ('Lirnene Application     The catalytic activity of the zeolite beta
catalysts was eva 1 u a fed in the rca c tion of benzene a lky la lion with propy lene to JL-cmia Cr IA
111C-11C, . test reactor s a recirculating dilirential fixed bed reactor ( inch TO SS tube) and the test
conditions were a pressure of 350 psi g, a temperature of 170 C., and a recirculation rate of 200
granisimin. "the test feed c onta it:tea 0.35-0.45 wt. (:)./o propylene dissolved in benzene-wit la a feed rate
of 6.0 grams/min. The ca t a ly s t charge was 0.7 gram with a panic le size of 12-20 111C! Slicl Cth V Ca
11-0111 1 6 Mrla extrudates co ntai ni rig SO wt "A) zeolite and 20 wt 94) hi riders. 1 'be catalyst was
dried two hours at 350 C. before loading the reactor. The test was carried out for 7 to 8 Hours with
samples taken every 30 minntes for analysis by gas c Hromatography (CC). The firs t.-ord er reaction ra
te constant k, was calculated to represent ca talyst activity Ibr the a lkyla lion of benzene with propylene to
fb ran c umene. Catalyst Preparation Comparative Example 1 Contatterc ial He     The :Zeolite bcta
catalyst  sod in this example and Examples 1-7 w a s obtained n-oin eo ly st Interna t ional Co. of Valley
1?orge, Pa_ "1 -he catalyst as received was 1_6 turn extrutdates contai ni rig SO wt (34) zet-)lite and was
resi zed to 12-20 mesh particles. A portion of the catalyst particles was tested for catalytic activity for
alkylation of benzene with propylene to curt-tette using the procedure described above and ttie oilier
portion of the catalyst particles was first s Uhl cc led to the acid treatment as described in Example 1-7
and then evaluated, the results of which are listed in -rabic 1 and illu Sara h..-"Ci in FTC. 1. Example 1
An aqueous  solution formed by dissolving 0.50 gram of oxalic acid ditty an] te in 200 niL of
C1C-1011LGCC1 (En) water was heated to 70 C. Then 5_0 grams of catalyst particles from Comparative
I?--xample 1 were added to the solution and the resulting inixnue was held at 70 C. for one hour with
stirring. After cooling this mixt-1_1re to 25 C the solid material s were collected by vacuum filtration. "1 he
solids thus obtained were added to 500 ml.. of OI water and the resulting mixture was Heated to 70 C.
and held at this temperature for one Hour with stirring. Finally, the solids were collected by V
HC.7.1111111 ion and C, yen dried met-in on at 120 C. Example 2    An aqueous solution formed by
dissolving 1.0 gram of oxalic acid dihydrate in 200 ml.. of Of water was Heated to 70 
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C " I 'be tit 5 0 grams of catalyst particles from C nip a rative I ;.-xatatple 1 were added to the st-thatio it
and the restalting unix - lure VW as laC,1C1 at 700 . 111r mac lao urWi th S CAC" 0 0 111-1 tins inixi um.
to 25 C., tlac, solid ma tcria is vvere collected by -vacuum filtration. The solids thus obtained were added
to 500 nal- of 0I water and the re salting mixture was heated to 70 C and held at this temperature for one
ltonr itb sti rr-i ins_ 1:i natty, the solids were collected by -vacuum filtration and o Cn dried ov-et-inin a t
120 C . 1?,xample      Alla aC-Iti COLAS S CI ni t 1011 _ELI =AL-ICC' by d is s olvit-3_ 2.0 gram ol o xalic
a cid ditty dra te in 200 nal- of 0I w a ter vv as hen t ed to 70% Then 5.0 grams of catalyst particles from
Comparative Example 1 were added to the solution and the resniting mixture -was held at 70afi.--/r one
hotar with stirri ng A-fter cooling this mixt-tare to 25 (7_, the solid materials were col - lex: led by"a C.' II
WA:1 filtration. The solids thus ola incd a chic-a to 500 nal- of En W at Cr and fine resiiitin ritnire w a s
Heated to 700 C . and Held at this temperature for one hoar with stirring. Finally, the solids were collected
by -vacuum filtration and ov-en dried overnight at 120 C7. Example 4      _at tl aqneons S bat] tl tonned by
dissolving 3 A) gram of oxalic acid dilaydrate in 200 tall, of I 31 water was heated to 70 . Tlac...aa 5.0
SX:c11:11s of catalyst particles 11-01:11 0111p a rat iC!        arn 1C, 1 W Cre a dci CCI to S 1 -11A
t1011 and the resiiitin ini,iTure was Held at 700 C. for one hoar with stirring. _Asfter cooling this mixture to
25 C., the solid materials were collected by -vacuum filtration "1 he solids thus obtained ere added to 500
tall. (-tic 131 water and the restalting mixture was laca led t o 700 . and lac:-.1c1 at this t C:111p Cra t ti
rt., _tor one hour wi fit s tirring.Finally, tlac so li cl s 011C CI C,C1 by va IA 11111 filtra - tion and oven
dried overnight at 120 C. 1?,xample 5      Alla a C-1 U CO ti S S 1 IA Li 0111 EMMALC,C1 by clissoll.ting
10.0 gma in of oxalic acid aiHydrate in 200 nal- of 0I water was Heated to 70 C. Then 5.0 grams of
catalyst particles from Comparative I ;.-xatatple 1 were added to the st-thatio it and the restalting unix - tat
re -was held at 70a (T- fbr one hon r with stirri ng After cooling this tni,ct um. to 250 t tn." solid ma tcria is
vvere lcctcd by"a C.' II WA:1 filtration. The solids thus ola itaccl added to 500 nal- of 0I water and the re
salting mixture was Heated to 700 C. and Held at this temperature for one hoar with stirri1:i natty, the
solids were collected by vacuum filtra- tion and ov-en dried overnight at 120 C _ Example 6      "An
acTutecras solnti c_-)/1 formed by di s SC11 V111E, 25 0 g ra tin of oxalic acid dilaydrate in 200 tall, of I
31 water was Heated to 70 C. Then 5.0 grams of catalyst particles from Comparative Example 1 were
added to the solution and the resulting mixture was Held at 700 C. for one Hoar with stirring. _After
cooling this tni,ct um- to 25 C., tlac.- solid mais vvere lcctcd by 'acUtInl filtration. The solids thus ola ta
c...c.1 added to 500 ntl. (-tic' 131 water and the restalting mixture was heated to 70 (T- and held at this ter
nperataare for otteln-nar itb stirring. Finally, the solids were collected by -vacuum filtration and oven dried
overnight at 120 C. 1?,xample 7  5.0 .g_T a Fla 5 01 catalyst particles front Compara live Example 1 were
added to the solution and the ',sal titt, mixtare was held at 70 C7._ 1-1-,r one hoar with stirring_ A.-fter
cooling this mixture to 25 CT-, the solid materials were collected by vac-num filtration. The solids Urns
obtained were added to 500 tar- of water and the resalting mixture -was Heated to 70 C. and held at this
temperature for one hoar with stirring_ Ithe solids were collected by vac ii UM filtration and oven dried
overnight at 120 C. T.A.131 1 1 Acid "Threatrdent  Euxainplc #&cid 
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Catalyst -A...cid Evvivc,0  C T'orrisparative   1 .1 E,cardp lc 1    1 CD.w.alic Acid 14.0 2 . 1 2 CD.w.alic
Acid 7.0 3.3 3 C-3-5ca_ I i c _A. c i d 33 2 _ 5 4 Oxalic _Acid 2 . 1 7 . 5 5 



10 ˚

Oxalic _Acid 0.7 1.2 6 Oxalic _Acid 0 . 1 0.9 7 Pdalorlic Acid 5.7 2.0 Comparative Example 2 I Ugh
Perforrnance I3eta     The high performance beta ("I-11-" Seta) used in this example and Examples 8-19
was prepared in accordance with the method set _Forth in T_T.S. Pat. No. 6,809,055 in a form of 1.6 rran
extrudates with SO wt 94z zeolite and 20 wt 9-7c binder. The extradates were resized to 12-20 mesh for
reactor evaluation and for the acid treatment described in I 1/2carnples S-19_ Trie testing results of this
sample along with the acid-treated s amp les are s ii traria ri zed in a-able 2. Example. S     -An acineons
solution formed by dissolving 0_50 gram of C' xalic acid ailayarate in 200 naL, of OT N7..7 a 1. Ca- W as
heated to 70 C. Then 5.0 grants f catalyst particles ih-oin C onap a ra live l?-xample 2 were added to the
solution and the resulting mixt-are was held at 70 CT- for one hoar with stirring_ A.-fter cooling this mixt
are 1..0 25 C., the solid materials NA/ el-C, collected by vacama filtration. The solids -Elms obtained were
added to 500 fin I of I >1 water and the resulting mixture was heated to 70 C 7. and held at this
temperatarefi)r one hoar with stirring. Finally, the solids were collected by -vacua= filtration and oven
dried overnight at 120 C. Example 9                 agileCELls solution formed by dissolving 1_0 grain of C)
xalic acid ailayarate in 200 rrii- otOT N7..7 a 1. Ca- W as heated to 70 C. Then 5.0 gr-uns of catalyst
panic les from Comparative Example 2 were added to the solution and the resulting mixture was held at
70 C. lin- one hoar with stirring. After cooling this mixt are 1..0 25 C., the solid. materials were collected
by vacuum filtration_ The solids thus obtained were added to 500 unI, of I >1 water and the resulting
mixture was heated- to 70 C. and held at. fins tempera lure _fin- one hoar with stirring_ Finally, the solids
were collected by va cal:1m filtration and. oven dried overnight at 120 C. Fxainp le 10    _An aqueous
solution formed by dissolving 2.0 grams of oxalic acid dihydrate in 200 nal-, of 01 water was heated to 70
Then 5.0 grams of catalyst particles from Comparative 1Cxample 2 were added to the solntion and the
restilting x - titre was held at 70 C. for one honr with stirring. _After cooling this mixt tire to 25 C., the solid
ma tcrials were collet:. ted by va c-- mit in filtration_ The solids thus obtained -were added to 500 nal- of
OI water and the re stifling mixture was laca t ea to 700 . and Held a t tlti s p Cra tn 1-4.." lor one 110 Lir
Witn stirring. Finally, the solids were collected by vacumat filtration and oven dried 0, et-nisi-31i a t 120 C.
Example 11     An ay it co it s solution _Formed by aissoi,in.g 25.0 grains of oxalic acid dilaydrate in 200
mL. of 01 water was Heated_ to 70 C. Then 5.0 grants of catalyst partic lc s Iron] C. 017-lp a ra ti
1Cxample 2 were added to the solntion and the restilting- turc w a s Hcld at 700 . lbr one bour wi s
tirringc-r cool i rig this niictnre to 25 CT-., the solid materials were col - lected by -vacuum filtration. The
solids finis obtained were added to 500 nil I> I water and the restating chi xture was heated to 70 C _ and
held at thi s teinperatrire For one hour with stirring. Finally, the solids were collected by vacumat filtration
and oN/CM ath ea 0 'V Crial min a t 120 C. ICxarriple 12 
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Astn aqneons SO tin% o1-1 formed by di s solvi rig 2_0 grains of oxalic acid di hydrate in 200 m of
01water was heated to 85 CT_ "then 5_0 grain s of catalyst particles from C Tornparatixre 11/2carnple 2
were added to the solntion and the restilting unix - titre was held at 85 C. for one honr with stirring. _After
cooling this mixture to 25 CZ., the solid materials were colic-etc.-a by -va c n um _filtration. The solids
thus ob Ia in-ca were a ad L.-a to 500 MX-.of un W a t cr and ate resulting mixture w a s heated to 85 C _
and held at this temperature For one hour with stirri rig. I:i n ally, the solids were collected by vadnntn tilt
ration and oN/Cla ath Ca 0 'V Crai gltt a t 120 C. ICxarriple 13     .A.ta act-aeons solution was formed by
di sso 1-v- ita.g 2.0 gr-mas of oxalic acid dilaydrate in 200 nal- of T3I water. Then 5.0 grants ore a talyst
par tic les Ji-orn Corn p ara ti v c Exa 1-17 ple2 w ere auded to ti-te solution and ate resulting mixture was
stirred one Hour at 22 C. 'lite solid ma !Lai a is wc-re c ollcc led by -vac u  i 1 tra Ii cin, wa shed wi tit 500
17-11-. Of En water, and oN/Crl dried ocrnight at 120 C. ICxarriple 14-     _A_ta act-neon s solution was
formed by ctissol-vin.g 2.0 gr-mas of oxalic acid di-hydrate in 200 ml. 131 water_ "then 5_0 grants of
catalyst particles front Comparative Example 2 were added to the solution and the resulting mixture was
stirred six Hours a t 22 . Tit c.- s ca id in a tc--ri a is ere c o 11 c.- tca by -vacuum  i 1 tra ti , wa slttit 500
1-1-11-. of OI VW at cr., and LIN/Cr] dried ervc--rit glt t at 120 C. ICxarriple 15           agneons sc.-Anti on
(200 in I .) containing 3_5 wt M I I NI C33 was heated to 70 C " then 5_0 gram of catalyst particles from
Comparative Fi:xamp le 2 were added to the solution and the resulting mixture was stirred at 70 C. ti.-)r
one flour_ After cooling this mixture to 25 C., the solid materials were collected by vacritiiri filtration. i e
solids thus obtained were added to 500 rnI, of 01water and the resulting mixture was Heated to 70 C. and
Held at this temperature for one Hour with stirring_ Finally, the solids were collected by vacuum filtration
and dried overnii-it at 120 C. -Example I 6            acip_mons so-train ti (200 mi containing 0_7 wt A, I
TNI0a was Heated to 70 C. Then 5.0 gram of catalyst particles from Comparative Example 2 were added
to the solution and tHe rest'  1 t hag nti Xi lire was stirred at 70 C. Ibr one no tin -Att er cooling this mixture
to 25 C., the solid materials were collected by vacritiiri filtration i e solids thus obtained were added to 500
rn1_, of 113I water and the resulting mixture was heated to 70 C _ and held at this tel.ripen:hire ticy r one
flour with stirring_ I i nally, the sob ds were collected by vacuum filtration and crv-en dried overnight at
120 C . IFxantp le 17         talyst particles (5.0 g) Iron] C onipa ra IN. yeE,mintrac 2 were added to an
ayttetins solution (200 ml-.) containing 0_7 wtc"-01-11N-C.Da and the minne was stirred at 22 C. for one
Hour. Then the ca talyst particles were collected by vacuu TY] t ra - I  ion, washed with 500 niL, of I wa
ter, and oven dried night at 120 C7_ E, x a irrip le 18      Alla aqueous so lu lion _Ibrined by dissolving
1.35 grams of acetic acid in 200 nal- of I water was Heated to 70 C. Th_en 5 .0 gram of catalyst particles
from Comparative Example 2 were added to the solution and tHe resniting mortare was Held at 70 C. for
one Hour with stirring. _A._fter cooling the mixture to 25 C., the solid materials were collected by vacuum
filtration_ "1 he solids bins obtained were added to 500 ml of 131 water and the resulting mixture was
heated to 70 C. and held at this temperature for one hour with stirring_ Finally, the solids were c ol Icc led
by vacu Ulaa ta-a tit, la a lad 0 Veal_ C11-1C,C1 overnight at 120 C IFx.anip le 19     ../Vta aqueous
solution formed by dissolving 0.87 gram of malonic acid in 200 m1_, of OI water was Heated to 70 C.
Then 5_0 gram of catalyst particles from C7.4.-nriparative I ;,xatinple 2 were added to the solution arid the
resulting in was held at 70 C. for one hour with stirring. _A._fter cooling the mixture to 25 C., the solid
material s were collected by vacuum fil - tratio _ The solids thus obtained were added to 500 in T of
01water and the resulting mixt ttre was Heated to 70 C. and Held at this temperature -for one hour with
stirring_ I ri ally, the solids were c ol Icc led by vacu Ulaa tra t1011 a lad 0 Veal_ C11-1C,C1 overnight at
120 C "'ABLE 2 Acid Treatment Conditions  Example Acid 



12 ˚

Catalyst:Acid (w/w) Temperature (' C.) Time (Iar) (cm3 C3-/s-g) Comp. Example 2      2.0 8 Oxalic Acid
14.0 70 1 5.2  Oxalic Acid 7.0 70 1 10 10 Oxal i c Acid 
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3.5 70 1 7.1 11 Oxalic Acid 0.3 70 1 0.9 12 Oxalic Acid 3.5 85 1 3.8 13 Oxalic Acid 3.5 22 1 2.2 14 Oxal i
c Acid 3.5 22 6 
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2.6 15 Nitric Acid 0.7 70 1 2.6 16 Nitric Acid  3.6 70 1 3.1 17 Nitric Acid 3.6 22 1 2.2 IS Acetic Acid 3.7 70
I 2.2 19 Malonic A.cid 
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5.7 70 1 4.3      " Fite test fly-cc:edit-re arid resat ts art' alIcy ILA t ion c, r I in ear alky - lalicyl benzenes
are shown below: Catalytic activity of the   orn In erci al beta (sant c sample as tasea in c 7c, nap am Live
Example. 1) and acid treated beta (same samplc as its ed in Ucararp le 2) 'was eva in ated All the rims
were carried on t with a 1-liter antc,ciaie ecutipped -vvi dr a stirrer. For the alkyl ati    f Ben zene. -vv i tim
1 -cloclecenie, time reaction carried_ OM at 140 C. with 1.25 s of catalyst, 112 s otbenzene, and 12 sof 1
-dodec erre_ F'or the a lIcyl ation of benzene with pa c ol ate, the rea ct ion Wa s also carried  on! at 140"
C.., bit I with 0_625 s catalyst, 60 s of benzene, and 60 s ofpaco late which contains 50 s, of paraffins
(C10-C14) and 6 s, of olefins (C10-C14). "allte tea c t ion mixt tires were alta ly:zed a I 2_5, 4_0, and. 6.0
ha- reaction time by C i C arra the eonv-ersions are s arrimn ari " I 'able 3 . " 1711-31 ...F. 3 C 7c,n-tine
rct i al 1-3cl-a1 irate ci R-cacti'343 C 31 c-nriI-3cta 97c, ( ) I cflri  'Time (1110 CC-1..ErVerS6-1..E1
COSIVerSIOS1 AllcvLion a 1- be-SI:Celle  63.8 77.0 with I -cted.ccene 4.0 74.6 94.0  6 0 826 9.5 
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J\ltzv la-tic aa a f benzene  54.0 6Y.4 with pacc, i are 4 0 67_9 86_6  6X) 73.5 91.4      -A- s described at
CWC-, enl 'DO CtilaiCtit s disclosed herein pro - -vide for zeolitic catalysts sit itab le for it se in a 11cyla ti
our and trans al kyla ti on processes _ I e zee)] i tic catalysts are deal nip; - .2.6,a at speci flea acid to
catalyst ratios and reaction conchaCMS t C3 sclec lively remove at least a portion C3 f the non - Ira
inewor-IL a litnrintim . In some embodiment s, d ea litinination pro c es se s ace ordins to embodiment s
disc io s ea herein may actvantaseours ly rein ov-e essential ly only- sit r-face. o - Tram C. - W01-4c
Eal_11.1211111_1111 While IC the fraratework alruni13.1_1111 intact_ Selective den Itimination ace ord
ins to embodiment s disclosed Herein y enhance the s tronsa c id sites con! a Med in the c talyst_ 1 Thi
lAs, selec tiNtely deal ntpinatea catalysts ace:or-dins to embodiments disclosed herein may havc active
acidic sites more readily accessible for the desired aromatic al-Icy 1 a ti on and trait saikylation reactions
VV1t ile the aisetostare int:hides a tiptitea nntrther c, F enthoeli - merits, those stalled. in the art, hay-ins
benefit of this di scat, - sore, will appreciate that other embodiment s may be d.evi s eel Nrylricla do not
depart ti-otp the scope of the present ai s el o sane . .."...c:c_:orctinsly, the scope slionicl he linni led only
by the attached e:laints  What is claimed:     1. A method for improving the activity of acidic zeolitic
catalysts, the method comprising: contacting an acidic zeolitic catalyst comprising at least one from the
group consisting of zeolite Beta, ZSM-5, ZSM-22, ZSM-23, MCM-22, and MCM-49 having surface
non-framework aluminum and framework aluminum with an organic dibasic acid at a catalyst to acid
weight ratio in the range from about 2:1 to about 20:1 and at a temperature in the range from about 50 C.
to about 100 C. for a duration of up to about 2 hours to selectively remove at least a portion of the surface
non-framework aluminum, thereby forming a selectively dealuminated zeolific catalyst; wherein the
selectively dealuminated zeolitic catalyst has a measured first-order rate constant, k"," for the alkylation of
benzene with propylene to form cumene, of at least 2_0 cria3/s g.     2. The method of claim 1, further
comprising: forming an aqueous solution of the organic dibasic acid; admixing the acidic zeolitic catalyst
with the aqueous solution for the contacting; separating the acid-contacted zeolitic catalyst from the
aqueous solution; washing the acid-contacted catalyst to remove any excess organic dibasic acid; and
drying the washed catalyst at a temperature in the range from about 80 C. to about 150 C.     3. The
method of claim 1, wherein the contacting a zeolitic catalyst with an organic dibasic acid removes
essentially no surface framevvork aluminum     4. The method of claim 1, wherein the catalyst to acid
weight ratio is in the range from about 6:1 to about 8:1 .     5. The method of claim 4, wherein the
selectively dealuminuted zeoli tic catalyst has a measured first-order constant, k""" for the alkylation of
benzene with propylene to form cumene, of at least 3 crri3/s g. 
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6. 'rile method of claim 1, wherein the organic dibasic acid comprises at least one of oxalic acid, makinic
acid, glutaric acid, adipic acid, maleic acid, fumaric acid, tartaric acid, ethylene dial-nine tetra-acetic acid,
and mixtures thereof     7. The method of claim 1, wherein the zeolitic catalyst comprises at least one of a
silica-alumina and an aluminosilicate.     8. The method of claim 1, wherein the contacting is at a
temperature in the range from about 65 C. to about 90 C. and is perforrnedL for a duration of between 0.5
and 1 .5 hours.     9. The method of claim 1, wherein the acidic zeolitic catalyst comprises high
performance beta zeolite and wherein the selectively dealuminated zeolitic catalyst has a measured
first-order rate constant,for the alkylation of benzene with propylene to form curnene, of at least 4 cm3/s
g.    10. The method of claim 1, wherein the catalyst comprises zeolite Beta.    11. The method of claim 1,
wherein the catalyst comprises ZSM-5.    12. The method of claim 1, wherein the catalyst comprises
ZSM-22.    13. The method of claim 1, wherein the catalyst comprises ZSM-23.    14. The method of claim
1, wherein the catalyst comprises MCM-22.    15. The method of claim 1, wherein the catalyst comprises
MCM-49. 


