C.%/CFA1-:SrSUSI1LT SF-FM C-1114 Ufl FT, -ALAS:NC 1 <S110}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 generm §Wﬂ&%ﬂ@%laﬁon of HMI:11a IL 1C.:
C.' Cl Flap 0 WaCi.S With 0le-fills,a IcadnonsRevor Al Baddes Tri another aspect, embo di in e nts

disclosed herei n re late to a pyacess-fofthe,Rradyssien ar £afalysts usefyl;3164: the alkylat ion or trans
alky - lation or aromatic c omponnds 2 _L3ackgronrid  Alkyl a ti on refers genera lly 1 c, a type of
chemical Tea c tJopraSiif fYILA0dddE Bl 3 ANy Larg 019 QGG £ AYTQlefins, S 1 (AT
a s ethylene, prapyleaeaarg hnityplanes, aramel Hanoue dnadky ihagents; keguwentdyus cd in s
yr]. t hc - si s‘@fl&#llégfian%}{ﬁd@ @SC 1S 2l |€aH63n1 gi"gje i5a aﬁﬂ;@é portant
process, nseiJRRIEAss e, ociane, mg;qaéﬁ; ‘Aned dtoeyvainBble ghe ke ﬂkgeds locks .
For example Jatkybati of @frbenzemmhmmnel#ray be nsed to produce ethylbenzene wine y be sub

Sc cl ii etra y co Halh éﬁ%ﬁé‘}@f‘j‘@y&eg@n@%i%@kxl%ggotjqegﬁaéﬁlwggpmm%@p ay be
nsed to prod-nesariitaneiawhickiitaybesrtisegaertylogv eripclkto penetandtacolde-21/2. typic

Ltl be.nreat.c P gl ti O /AL 1 o E‘s}g@ng 0 STT DETh W@@S@‘Q ‘Q’é@iﬁ%ﬂtalyst

exazene <Gz &HLLL~ey- taia(&} Adlkylati @M&Mlﬂ&ﬂ%ﬁ@ﬂ@l)ﬁaﬂ&pm iyecl in
thepelm-c heﬂﬂr?eaﬂmdﬁsmquwg%rméméofuas@a%dl b@ﬁ%ﬁﬂ; ﬁ@rt@alaeLaNewer

technology Utz iahe 6o ﬁﬂa&ﬁnm‘@ﬁ@’iﬁmw g;; TSadcir sieve

c-atalysts_t_lpSodkate mm&ﬁzﬁmwmgl ﬁﬁaﬂls@m tapatl;s @tkyl-\leatmmf aromatic

comp mind Siﬁgﬂgﬁﬁﬁ@gﬁéf’%fs‘é@&?@m@@g@ﬁ% OGRS At E IR Pro b lents

arising from the-kiseafzeal litic gatal malaylat-ienraact ions, namely a rapid clea c.rtiva tion of
the.zeolitic ¢ at at'y ﬁﬁiﬁl‘éltd’(?ﬁl?a‘ﬁfﬂeaﬁd]‘ﬁﬁ%%m gRgheryiérl sbpoty-allfedy -by-prod-acts C
)ther patents di SC-121S sins use c_,l.zeol t ic catalyst s for alkylation and trans:AlIL.), ti on may

Mel-1_1de -U.3-P _‘s 5,118,897, 4,083,886, and 4,891,458, among othc---rs co tic.: inat cria Is,
both nat inn (ﬂw et'ic, h(a ve35een a n(for? strated to have catalytic properties for -s.7arions
u n (P

-types of hydrog arb g.it co riversin t| inc Mai ngéﬂ 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 thpe rib run e_ Rerfortnance
measnres typic ally- improved Following dealtimination Melnde prd m vity, pro‘dudeduality and

catalyststabilit-y ~ Con' cnti dna 1 technic; u cs for co lite deal urnArlp{ lon m& lud hegcwo tlrc.,nrx a
1tn..,, a_Linea-it, nainera 1 acid trc.,atmentw ith I-IC'1, TINCT.ta, and i and chemical treatment with

SICL or tlay 1 erasG, li.anaipet straac atic.acid (Eh) d&ra Ehe uansnsplsate limited, inspany cases,

in the extent fodfeaIWHmhtm@yme}onset‘c%mﬁalﬂegrad%owﬁnd losstefisorption eaphcity:
P osphorlc acid. Newer technology utilizes non-polluting.
NoN-corrosive, regenerab le materials, such as =zeolitic
molecular sieve catalysts. UJ.S. Pat. Nos. 4,3'71 144 and 4,469,
908 disclose straight pass alkyvlation of aromatic compounds
using molecular sieve catalysts in fixed beds. Howewver, there
are two main problems arising from the use of zeolitic cata-
lysts 1in alkylation reactions, namely a rapid deactivation of
the zeolitic catalyst due to coking and poisoning and a higher
vield of polyalkylated by -products. Other patents discussing
use ot zeolitic catalysts for alkylation and transalkylation may
include U.S. Pat. Nos. S,118,8907, 4,083 _.886, and 4,801.458,
among others.

Zeolitic materials, both natural and synthetic, have been
demonstrated to have catalytic properties for various types of
hydrocarbon conversion, including alkylation as mentioned
above. Itis often advantageous to dealuminate these materials
in order to improve their process performance. Performance
measures typically improved following dealumination
include product selectivity, product quality and catalyst sta-
bility.

Conventional techniques for zeolite dealumination include
hydrothermal treatment, mineral acid treatment with HCI,
HINO,., and H_.SO_, and chemical treatment with SiCl,, or
ethyvlenediaminetetraacetic acid (EIDTA). The treatments are
limited, in many cases, in the extent of dealumination by the
onset of crystal degradation and loss of sorption capacity.
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J S _Pat_INlo 4,419,220 discloses that deabitninatican ofeolite Beta via treatment with 1-1C1
solutions is limited to:5]Q.-A:81-Da rrlios 8tabqui20Q (o390 heyend whigh.significant-losses to zeolite
crystallinity areiobserred. viH .G.dRatixNoaB,44217 95 desekibiestacprecesd fon preparinghighly siliceous
zeolite-type météﬂﬁj?’ss ﬁ?éfﬁ‘é‘ Sﬁllﬁé’ﬁﬁf ﬁ’glllé‘é‘te% H‘IECa“sgCl"ila‘%véI’ﬁf’s‘lﬁm&}ms
11cnl0Oea -by'a a'Che iltOP) JiTs 5-5’9 35@@; ;ds fir, QS&;V Zéalite is spbjected to éjldmlySIS to
remove -Thimipnua.ion. e nmrgl nQ.slligate . Fhealinnkran g @@E@ﬂiyﬁg Voseparated
from the --1lmﬁﬁi@csﬂmat9al1§eﬁ1bﬂsemée®mp¢eﬁlagsaﬁbhemgig;agegis biichasisthysenediatni
netetraacetic SET6TL arbexyAEi: e fotth AMmnKRT T O@@ﬁﬁa‘tiaﬁ‘éj@adﬂ e LD 1 C ti-cnn
the a 1 uniino Silicate. }@geiﬁzsgt@a tatizected fa 1e RS QL EW 2o ta TRniae duysiiia. EP O
259 526 151 distlogesithenush of abalanminton inaproaninghCGusl? -dlf7 cdliegpreterred deaturni nation
method mvolv"élslﬁ]@aﬁffbaa%a?wgtesm%aﬁ]ﬁﬁ Beatﬁﬁé‘a’é'ﬁmpemeéﬁ@ﬁfé‘&FFrt%cﬁféch with
silicon halides; B, 301 SSA I RIS T RYY AMETLD G HoSHA sigd . UNIEN Or&L- 2 P- brit may
also be Weakeiﬁ@dﬁéuchcasﬁ@rrmeg adelicl Eilts, exatieptanarcanidsancthe Ilke LT. S . Pat. TNTO
- 5,310,534 disclases thexsalnmination 10f deselilies<tssitigestiong inarganislanchergatiicoacids, such as
1bn:inc a cid, Richidrsatesc. Tatidi rilldoratétie a&@jﬁ*ﬂ?‘% CH%ngﬁﬁgﬁiﬁgﬁoﬁﬂd nitric
acid_  t1_SePah A S B A eI 0Se s Dl ekaSS oL Richad fag AZEils CatalE including
hydrothertnalIyatre&mgal@aalyﬁﬁwlﬂialgaeiﬂcllshdmglvw&ekmxi Iramonpes; ke Jateoal.ametevated
temperature fﬂkﬂ@éé&ﬁﬂr@&thﬁgﬂtﬁlﬂ%@&a t%ﬂfﬁlaﬁacﬁ@rgaeﬁa%%ﬁﬁ&?o%aﬁ’élﬁyam}ﬂsﬁc
methanesnIfonlcrlilarorosunlnalc -1 ﬁy&roﬂuorlc ac fT S. Pat. 1"40. 6 6 1Olfjfttl)lzndlscloses process
including the d.ea | il Jina iemone S 1Y L Nf@g@ CLoh Tt Effa. 0 ThOLAlS %é@@ge such as
obtained by refmovaliof theial. |®n3chbzeahMmmngcagent5rmiudeﬂeraltacld@cp@Lyhm@nt»aC|ds and
Chelating agefTitd! Sttf %éﬂaﬁ?t%‘ﬁﬁjf‘céﬁ‘ntﬁ'lﬁlﬁ EHt. 2 Otfler varions patents describing
aluminum extiactidyTiofud z6dMe i i LTS RRL NG RG24 SO0 15,8 200,168

5,304,695, 5,5641666a5,820;29mH,026:483, 18,amd £5y241,1946mE ustCchim many prior
art &lealaminshd \%@e‘% e fﬂllbgl?f’(ff‘@l a?ﬁ@??%ﬁﬁéhwaﬁ?é@l%ﬂwl sites
withi ti the cat%nyﬁg SE%%E rlcg}f’gﬁﬁlﬁ cat stoaléltﬁnty %\ccoraengllly, fhere éxists a need
for dealnminationiprecessas. thatynay, setestivety ramae;e;@;g apprtisnaf tha-aluming, Somiramework
aluminum, enkbrreingtherade mlbﬂﬁﬁ@ﬁetstﬁoﬂ@amén@g@boﬂﬁlﬁeé irrthelzeoliticsyerc lure.
SININIAR-Y R T S LS AT e 1D ORE AaReet AUTAdTIAEME a8 (8 n relate to
a method for irpreving-thedstivitynaf a;mdmaemi@c aalalysts, Hiednethedamﬁlu&mgneﬁmianﬂﬂg an acidic
zeo litic catéf?%‘f‘&%ﬁ}a‘ﬁi‘gslﬁ $'Hla cc non- li-ZIMCN7V 01-1<- a 1 u mi num and fra MC-work
aluminum_ wi S BATIC %@éﬁgﬁ@éﬁ?@%@@mﬂ@@% At bout 2:1 to
abont 20:1 anéatsa temesratLees tidlhe cangedronsabent 504 10 aboni106 Ca oFsr adiration of tip to
abont 2114. nﬁs?@@el@ét@el?maﬁv@%% téd3tta portion of the surface non-framework altaminann,

thereby formin Frﬁﬁn‘%ﬁgl}“ dFlﬁ’é‘é@%éﬁWﬁé%ﬂ xeolitic
catalyst t i ayf% reSUt e Siskar %ﬁﬁ&&éﬁf erb1for the AWivlatiah of hehzene with
propylene to fgmzdmnec@iaﬂa’asﬁ&gomamgly Inlanother-aspec taemb@c@I ientd<higelosed herein
elate 0 & prof RS KRR A e T T LA A A ATEHVIRRRNS, g
contacting a) aldeastanei Gejarormaticdiydia & ashenaan b atdaast nRe of antaienacanialeohol, and an

alkyl halide witht'¢}ahtcid-treated xec-11 itic catalyst under condltlons Of te nap eratutre and pres sit re
to prodtice at lea stC.- of an alk--ylate product a lad a trans a Ikyl ate product; wherein the acid -treated

zeolitic catalyst is pro an c ecq” ¢ incid tins thntdthigaha E'EIeRFﬁ.c catalyst 01-1-1 - p ri sing
surfac e non- framg- m&l&amgyw,amﬁmalwﬁ@umi@wmg@aa@@&qgmc dihasic acid gt a catalyst
to acid Welghtnta&mlihneirah:gemnmlab@m% He akout 20y dndaiditempeatitrednthesrange Trot-xi a_
boutt 50 CT tﬂa‘%\tﬁfﬁﬁlﬁ@% USRSk gtive AN Rt Eat Batyt WiGrien e stidta B tonfra Cin
ewe, rkal leuaup( ﬁumlnwamﬁmw%kg@hﬂmﬁgialmdl sckoSapahemingelatet
catalyst ilsefu Iafellﬂf\é’&rkﬂhﬂf ezﬁfoptPanshIWM%famb@Gm &l}nﬁfs EtFiEDcata‘-P)‘i%t t émﬁrl sing an
acid-treated xgEt i G CAANEL DIBTUCRAIY, ADTHESSSINEE ARARY i Gn Acidi SR TG, EAfalyst compris
ing surface nomt-fremewerkpalaiT{hl MA Cincard fremmewerioaktirmintcSinonith amonganiaakha sic acid at
a catalyst to atittiwelgpit fatld i e rangd fAoi abbut 2t iv Bt 2o veshd ard tEmprerstaet-in the range
fro inabout 50 C . to about 100 C . to selectively renpove at least a portion of the surfac e non-frame-work
aluminum.  Other aspects and advantages wi Il be apparent fro tri the following description and the
appended E3ai ET' L3ESCRIP-TIC-IN OF OFLAWS ETC. 1 presents test results ¢ CITY] pariivity of
se-lee -




lively dea barn ilia tea eolit ic catalysts according to ern bodiments disclosed herein with untreated zeoli
tic catalysts. ET_A_| LFO OF SC RIP T | CDNT In one aspect, embodiments Herein relate to a process

for the ancylafﬂ?oﬁﬁéﬁggﬁlz@ﬂ o%‘ﬁfaé}b‘l‘ﬁé ¢ Tiipaials With %?éﬁ]ﬁ?t a‘ﬁ?ﬁ{ ha:ds &ndjor a | Icy!

hail des _ Tnaaeiber, aspeck ePROSMRASTISS! Qéeqﬁ%rﬁméﬁte 10 ARFACESS T Bemseducti oil of
catalysts usetfal for the alkyl ation or transalky - la | ion of aromaticcnipo UM'S. Calalystsusentlin

eirib o dinients Q@e@or @%%@@@W%E@jﬁﬁ% Mg S alaadiifo silicates,

that have be&mﬂm @rgﬂ&@&l&%ﬁs@ -acid tnsetesidve by lemevasa pattioaof thaal-unn intim
from the catalystti< Ashifti e Egﬂlg[‘a ﬁseiﬁlggagﬁqﬁ@é‘ ﬁ‘ma’@e@%h 22&2151@%@61813 bavi rig a
crystalli tie fr%ﬁﬁﬁlﬁc@ﬁi@ﬁ‘ qure, it sl Nl A S C B K of a8 a T i ntimEar § ea cii surro

undedbya u@tmmoﬂi‘sﬁa ratiyoyry ematr&famdtaqw@a; peehaaefintdpbrestiuotuier Exe

hangeable a%:ly ﬁ?@ﬁ&?@@ﬁf@@% T BANHIIAERRE Mot R IR U Ind13,.2 him Mum

containing c glﬁige fuhirad Coomn Hiir@na s SISkl osadlhﬁﬁeimlma ahave nedmla~aawco rk or
extra - framewd ﬁmﬁﬁmﬁtlﬂ*fa 440 6 ﬁi%gf;&r )Zﬁﬁﬁiir%tfr% mé\ﬁﬁdﬁkstsﬁ‘ac dTrea anent

of a ciclic eolﬁét gfsa\?yyr@ﬁplrg%ﬁa "B %baifiﬁﬁgdll CI herein

may s el cc tlvelysemaﬂi@ln’oménammrhtalmﬂmm ﬂmmn@neaglﬁgtthe overdihgeidiypof-the catalyst

In some enn h6REERS IR AL TEAENt may,hg e eformad e ondiigns sugh.batonly

non-framnewstla alimni aultinuis eiieved-fra ma tha catalyst: &x&ac&mg:ga&&ﬂaﬁﬂydaﬁ alyminum li o in

the fra mew rk2dk thecataipse undshe agral soeeonea offat @leidents,
including ttari gé%@?@aﬁaa? o A el
percent up tozal barwitk@rweigh rorﬂﬁaaBgmll@@m\rer %H%M@Mght percent iii

other embodiBigfis Eﬁﬁ%@ﬁ@@ﬁ f’fa‘éﬁ’é‘iﬁﬁﬁﬁﬁ@i @E‘E‘%ﬁﬁ%ﬁ@%@ﬁic rial

prior to selectﬁ/eﬂefalrﬂa.lraaﬂam@r]mjm-ducedd&mmﬁte&a adu mipatialon "1 he sel
ectivel y dealﬁ‘iﬁ% %@é’o@@ it d?ﬁfféﬂ%l?fggased herein may_ be prepared by

contacting angaqi C'C efﬁﬁﬁg@ﬂlg@?ﬁ@@gﬁ@@@&mﬁﬁl rr?ﬁfhtn inand framework a
huninntn with_ an organlc dlba5|c acid 1o selec live Ty remove at least a portion of the surfacc n

-tranieorlc alntni nutn ‘the aMOL1ra of organlcRdI basic @cid requwedffb‘?’t Sel&dtive deal ILA 1 1011y
depend on the detaded co tnpesitiomn=ofte giver:acitlis xeoingegaialystandsitiplaysic akpraperties. In

general, the diotit S%@W@%@gﬁéé@ﬁﬁ@éﬁ?@@ﬁ@i Qéjlateéiésﬁ‘t‘é‘l?'ét‘ to acid w

eight rat-io in ‘the range tronaaboul1.5:1toabc, ut20:1in some enabo dinaents . In oilier crab
dimen ts , the catalyst to acid ra 1.5% beXhltHe Fangtfrofm &I U2 AN abe, u t 20:1; JLi- na about 2:1
to about 15:1 in qthes erabn gidaen_cinsk 5t taa-ahauid.2d:i19 a@a&é&gi&oﬂ%é@g&m ts ; from
about 3.5 :1 tirgbelicy0trramtirar crarod v éatiten ant] fingrmah roraboutd s Y ardt other

embodiment< ¥t Akia KRR EHali ¥ 68 ot R @E&iﬁ@@@@@d BHAIR AR sql PTG for a time

ranging from f%mmﬁet%_ﬁﬂaoﬂksamzﬁ@é\ﬂé: eM&ﬁO CHacta #1310 G306 ming tess 193 min u te s
in o ther enib 1S SEIEC tea'l Fron of aC| ic eqlitic catalysts . m formed in a
single step OgMggpi%ZtgeascT e hMiRA hmg@yjielp.e(?ﬁe%egﬁuéa%% mild
conditions, su%ﬁass;ﬁgé@‘% X rﬁg@b éretm’n%ffa‘m@t%ﬁ Cisabogt1000 G drrsdd-11e enab
0 annent 5; ai@l{gws{af‘%qm@p,gefgmtﬁﬁ@%%&i@@@g& HECN GdEEMB 0 Metal_s
flu ring c ontadtketgarn ewibasichcid, thesiuigy m stilngch ecioatinm="GIAS ysar-intatmittently.
Following corﬁ&t‘ﬁﬁ’lﬁ?ﬁéio&(q’ft‘ﬁ ﬁ'_ﬁﬁ?’éﬂa @E §éfé€ﬁ%}o%§lﬁ1aﬂﬁéﬁﬁﬁl’tﬁé‘éxﬁg%%ﬁhmon in the
treatment -vessehshquld-be %&ﬂﬂ&ﬂe@ﬁ@éhﬁﬁ@% lyem&&aaalrla@eﬂamgina& heawashed with
snfllci eat anamﬂatsleﬁcleaﬁSd%RTnl’éd Wat%rpﬁvee@atdl taAdal th‘et‘a li@dﬁ'é& duetrasatatEmperature
in the range Aol RO T K HIRUE S5 mcﬂfa%eﬁi@ﬁ TSI et Ty 2 BB chely
deaharnlnateﬂtaaﬁ@*dmm embodliments dlﬁ@tosgdnherémmgrmcwdemawéamndssyﬂuhet@ xen | ites
/c idle crystgﬂﬁ'ﬁjcé’mrﬁl ESHUCurES nskfis; %%?ﬁgg@@ﬁnﬁcggéfbsﬁgﬁé@’rﬁ Ny Bepbtgined by the
building of a ﬂa@eedumaﬂswalstaﬁw&%ﬁl 10aand SIGHhS ﬂ@aedf&m&adobkt@ﬁlﬂmg of oxygen
atoms The framework¥iars M@Emlﬁ g@:ﬁ%ﬁdﬁn@l};ﬂﬁga@& drinteretnhested Waids. As
trivalent alumiiig.torS i Race: (ot EvATent Sficaniahs B TAHICe PoSiBlE iR/ T 5 HC ears a net
negative changenwhichdmastbe gbrapensated fordye-innamens:(ssatiorisi1 lhese c=dtionsiare lambi le
and may occtiby VarldusBcthiahdé2ttes depehding hthertadiist charge or degree of Hydration, for
example. They can also be replaced, to various deggees, by exchange with other cation _ I13ec 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. | 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



to about 5.0 A_ and includes _For example, CHA, and LTA structure type zeolites C (mann s s ion

of Zeolite N.Tonagne lature).,£xQqmplgs of small pare ggolite §,0.chLAg [ -4, £]G514, 4P G2l 1t1C-22, IC
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uding sili ca M et furierigd stiea i mag arsebe tdel?_ Bt tisgassierbrariciat on
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processes may e SEIRAEC TR T ANDRES 7, SEAARd SVES Toretifipe AR FEC ™" catalyst
-typically containsr;Héaree pasisithereolite typicalyrabart 30da 60 whkY ofdhe catalystpaiticle, an act i
vc matrix , and”a‘ﬁ?%@w" .1%@@'@@6@5 Farerene part ?ﬁé’é@ﬁéﬁﬁf‘dﬁw St thespetween 50
and 60 na icréha JhAnal Ze'i’;ét-}f)ﬁfqﬁg NS Zae L ne RatalySk NN . B3t ¢ Ti a =morn IA
Fla Lb 1-111, sxad ara yskd<conirerty totlao <VHforieby Heatingrat over’300€. beforadeing u se d
as an alkylati Bt S Ak AT A o R A TR S A R 2 SRR Ot because
excessive temmerataia il-ay-dh-oghtm fiate the zealke-and Slar ak-the1rdig siﬁi@fowe& amhieh _ may red
lice the- act iviﬂfizwafﬁﬁléﬂ C@dﬁiﬁﬁﬁ)t E@Fb$ﬁéj€&tﬁ%sﬂ‘iﬁ @é}&t&tisfl@%ﬁf stiftc.,c1 zirconia
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Or tang stated, 2R @ Jidy RS PSOILTOIAT I AD R AR b1 OIhe, 4oefil Aol itis Gaialysts may
inc.:ilideSM- 23 MCni§| 23> beddmened9s. 1in soimercmbodimdinte csukablbeatalystsfor atkyl ation and
trans allcylati G T TR Ry sl Catyot, FOr G uPALS, B SR HEAYSLs T ¢ include
z.eolite compenestk,a anstal aemperent, and aniinargaRic @dbte-canipheilbe fEGita@apb c a
pentasil ItG CG Iﬁe}wmﬁgwe}uﬁé’tﬁeisl m‘éﬁre%%?‘ﬁ‘]’?ﬁ%#s, MW, MPPardPITAPACT Comm
iss ion on Zentﬂt&i'ﬁé‘ﬁé@fhﬁﬁﬁﬁl@Eﬁéfﬁﬁi’&e@ﬁ@ Oba maJsen e Tliewatal Geraponent
typically is a nolbieemétakbthase-netadl atdadtitchadaneeiohthewca dyi s Maraybsoeiimpossea of an i r
- g anic oxide e SO a5 RIS ORI, AR Hind EZR O SHiRiifE natma be used in
embodiment sdisslosert-herain are-deserbed 18, farexample-td riBatd Nd a /5233315 wipe H is beret
y inc orp ora I%ral Elfﬂiéﬂch?m}ﬁ%{?éﬁwﬁ(ﬁrgfsm%fﬂgaﬁﬁ@?aw tﬁ@zégr itic catalyst
may be comp SEEHIE T8 @ C Tieas Al oAleHds Sue 1483 AUMaMadasiica, tiam angiconsi | i ca
_mina, silica-magnesiarsinasziie Bnranppificatiliorasilihe hend iBreilivaabitaniaceswell as t emu Ty
comp o si tionf, SRR S¥a Gludiha AHEhrig ¥ G Tedd M SI= TSRS 21 fEd i a_ 1 be
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to 80, p ere e by usIdNL O T0A GROARPSTa- OIGaAI6 dubasis At Iastitilor SSRdE deal-1_1mi
nation processes-atssrdirigito @reb dihtilne dht s-disclesedtrerentmayrinoludesvasiousldizoart oxylic
acids Santa b SIS A7, MR pdaliE, AR, S ¥t A0 e RitiEpithctic , plathal
C, or nai x t ure s Rercaikl Adbai sal earh BXyds ceacidsdnay, incllde-locicy-aiopemana.dicarbocylic
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more nearly isothermal operation enhance product quality
and catalyst life. A moving bed reactor makes possible the
continuous removal of spent catalyst for regeneration and
replacement by fresh or regenerated catalysts.

In a moving bed reactor, alkylation is completed in a rela-
tively short reaction zone following the introduction of olefin.
Ten to thirty percent of the reacting aromatic molecules may
be alkylated more than once. Transalkylation is a slower
reaction which occurs both in the transalkylation and the
alkylation reaction zones. If transalkylation proceeds to equi-
librium. better than 90 wt 26 selectivity to monoalkylated
productis generally achieved. Thus, transalkylation increases
the vield of monoalkylated product by reacting the polyalky -
lated products with benzene.

In the selective monoalkylation of aromatics by olefins as
catalyzed by the selectively dealuminated catalysts according
to embodiments disclosed herein, the olefins, alcohols, and
alky1l halides may contain from 2 up to at least 20 carbon
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atoms, and may be branched or linear, either terminal or
internal. Thus, the specific nature of the alkylating agent is not
particularly important.

Benzene is by far the most important representative of the
allkkylatable aromatic compounds which may be used in
embodiments disclosed herein. More generally the aromatic
compounds may be selected from the group consisting of
benzene, naphthalene, anthracene, phenanthrene, and substi-
tuted derivatlives thercol. The most important class ol sub-
stituents found on the aromatic nucleus of alkwylatable aro-
matic compounds are alky]l moieties containing from 1 up to
about 20 carbon atoms. Another important substituent is the
hydroxy]l moiety as well as the alkoxy moiety whose alkyl
group also contains from 1 up to 20 carbon atoms. Where the
substituent is an alkyl or alkoxy group. a pheny]l moiety also
can be substituted on the paraffinic chain. Although unsub-
stitutced and monosubstituted becnzcncs., naphthalcnes,
anthracenes, and phenanthrenes are most often used in the
practice of this invention, polysubstituted aromatics also may
be emploved. Examples of suitable alkylatable aromatic com-
pounds in addition to those cited above include biphenyl,
toluene, xvlene, ethyvlbenzene, propyvlbenzene, butylbenzene,
ppentylbenzene, hexylbenzene, heptylbenzene, octylbenzene,
and so forth: phenol, cresol, anisole., ethoxy-. propoxy-,
butoxy-, pentoxy -, hexoxybenzene, and so forth.

Aldlkyvlation conditions may include pressures in the range
between about 200 and about 1,000 psig (1379-6985 kPa) but
usually is in a range between about 300-600 psig (2069-4137
kPa). Representative alkylation temperatures include a range
of between 200-250° C. for alkylation of benzene wwith eth-
viene and temperatures of 90-200° C. for the alkylation of
benzene by propyvlene. The temperature range appropriate for
alkylation of the alkyvlatable aromatic compounds of our
invention with the olefins in the C2-C20 range is between
about 60 and about 400° C., with the most usual temperature
range being between about 90 and 250° C.

The ratio of alkylatable aromatic compound to alkylating
agent used in the process may depend upon the degree of
selective monoalkylation desired as well as the relative costs
ol the aromatic and olefinic components ol the reaction mix-
ture. For alkylation of benzene by propylene, benzene-to-
olefin ratios may be as low as about 1 and as high as about 10,
withh a ratio of 2.5-8 being preferred. Where benzene is alky -
lated with ethyvlene a benzene-to-olefin ratio between about
1:1 and 8:1 is preferred. For detergent range olefins of
C6o6-C20, a benzene-to-olefin ratio of between 5:1 up to as
high as 30:1 is generally sufficient to ensure the desired
monoalkylation selectivity, with a range between about 8:1
and about 20:1 even more highly desired.

As previously mentioned, catalysts according to embodi-
ments disclosed herein may also be used to catalyvze tran-
salkylation as well as alkylation. By ““transalkylation” is
meamnt that process where an alkyl group on one aromatic
nucleus is intermolecularly transferred to a second aromatic
nucleus. The transalkylation of particular interest here is one
where one or more alkyl groups of a polyvalkylated aromatic
compound is transferred to a nonalkylated aromatic com-
ppound., and is exemplified by reaction of diisopropylbenzene
withh benzene to afford two molecules of cumene. Thus, tran-
salkylation often is utilized to add to the selectivity of a
desired selective monoalkylation by reacting the polyvalky -
lates invariably formed during alkylation with nonalkylated
aromatic to form additional monoalkylated products. For the
purposes of this section the polvalkyvlated aromatic com-
pounds are those formed in the alkylation of alkylatable aro-
matic compounds with olcfins as described above, and the
nonalkylated aromatic compounds are benzene, naphthalene,
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added to 500 fin | of I >1 water and the resulting mixture was heated to 70 C 7. and held at this
temperatarefi)r one hoar hthtstieing rEinakyvthessdiids werecoliectddimlivacaaxfiltration and oven

dried overnight at3,20 G. EXfORI.9 . criv ity aGIEGRLS salytian.formed by dissqlving 1..0,grain of C)
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by vacuum filfatioanhe sclidsithud abtamecavere 4dd0P 5o uri ot h>Twatetant fivesrdsulting

mixture was HEARHEIE20LC A 1O, s, AR e ST OhE Rod With. ARG B30, the solids

were collecteg:byma cal:dmnfilFation-aads Dversdried oxernig HO-G. Faainp len10. 6 dAmaqueous

htsat
solution form@“ﬁ%ﬁ%@éﬁﬁﬁ??@t@ &%W&c‘?&d{fgj& iﬁ?ﬁ) ﬁ&r-,‘gggm?g eated to 70
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Then 5.0 grams L caalyBlRAIAeSIal LA RAAIMS HoXamRle & Wehe,p0deda e, sgmtan and the

restilting x - tirelkyas keld-at 70 C foiopedwniwith strtingis Aftersas|indnthismmtttirer4a026C., the solid

ma trials wele 01t el VAR IO TRRGEIT, ThHE S0 Mg Bhuingl: e ada 500 nal- of
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Witn stirring. Finally, the solids were collggé%gfgl vagumat filtration and oven dried 0O, et-nisi-3liat 120 C.
b

Example 11  Anay it co it s solution _Forme Sy alssoﬁﬁﬁaﬁﬁcf(ﬁl grains of oxalic acid dilaydrate in 200

mL. of 01 water was Heated _to 70 CHhenBz0-grants df satahstpattic Ic s Iron] C. 017-lp arati
1Cxample 2 were added to the solntion and the restilting- tyre W a s Held 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 obg@ﬁe@é‘ﬂéﬁo@l@@ |Sﬁlﬁﬁgﬁhnd@%ielstan}q§@  xErewae %t@d“t‘qjo C _and

held at thi s teRHAYINE b ek 8NGO WEh SHIHIY- FinAN De SOLds WeTs G0 y-vasumat filtration
and oN/CM ath=ez6 "V Onichimiinagt B0 GviCkarr 1e and was resized to 12-20

mesh particles. A portion of the catalyst particles was tested
for catalytic activity for alkylation of benzene with propylene
to cumene using the procedure described above and the other
portion of the catalyst particles was first subjected to the acid
treatment as described in Example 1-7 and then evaluated, the
results of which are listed inn Table 1 and illustrated in FIG. 1.

Example 1

An aqueous solution formed by dissolving 0.50 gram of
oxalic acid dihydrate in 200 ml. of deionized (121) water was
heated to 70° C. Then 5.0 grams ol catalyst particles from
Comparative Example 1 were added to the solution and the
resulting mixture was held at 70° C. for one hour with stirring.
After cooling this mixture to 25° C ., the solid materials were
collected by vacuum filtration. The solids thus obtained were
added to S00 mlI. 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 collected by vacuum filtra-
tion and oven dried overnight at 120° C.

Example 2

An aqueous solution formed by dissolving 1.0 gram of
oxalic acid dihydrate in 200 ml. of I>1 water was heated to 70°
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ayttetins solution (200 ml-.) containing 0_7 Wtc"@]gl);%;ll\llig:fgasand the minne was stirred at 22 C. for one
Hour. Then the ca talyst particles were collected by vacuu TY] tra - | ion, washed with 500 niL, of | wa

ter, and oven dri R EET7 SEIvGdq Sch| @E@%ﬁﬂ{}ﬁo QAdAn iszblving
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resulti_ng inwas held at.[ &:ﬁ%&”&&ﬂ%‘é@b ﬂyﬂ[}gec_ﬁb @&@B%Qﬁg‘iﬁgﬁioﬁ% t_@ffsond
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lected by vacuum filtration. The solids thus obtained were
added to SO0 mlI. 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 collected by vacuum filtra-
tion and oven dried overnight at 120° C.

Example 7

An aqueous solution formed by dissolving O0.87 gram of
malonic acid in 200 mI . of 121 water was heated to 70 C. Then
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Catalyst:Acid (w/w) Temperature (' C.) Time (lar) (cm3 C3-/s-g) Comp. Example 2 2.0 8 Oxalic Acid
14.07015.2 SQé)augCréggs7'cpf7(9a]ia ylth Ioj)élalltllg eCsldfrom Comparative Example 1
were added to the solution and the resulting mixture was held
at 70° C. for one hour with stirring. After cooling this mixture
to 25° C., the solid materials were collected by vacuum fil-
tration. The solids thus obtained were added to SO0 mlI. of I31I
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 vacuum filtration and oven dried
overnight at 120° C.

TABI E 1

Aeid Treatiment K pirre
Example MAvcid Catalyst:Acid (") (cm> C3 /s-g)
Comparative —_— — 1.1
Example 1
O=xalic Acid 1

Oxalic Acid
Oxalic Acid
Oxalic Acid
Oxalic Acid
Oxalic Acid
Malonic Acid
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NWNWLoo
NORNNWN
OUNWHWR

Comparative Example 2
High Performance Beta

The high performance beta (C“HP”” Beta) used in this
example and Examples 8-19 was prepared in accordance with
the method set forth in U.S. Pat. WNo. 6,809,055 in a form of
1.6 muum extrudates withh 80 wt 20 zeolite and 20 wt 2o binder.
The extrudates were resized to 12-20 mesh for reactor evalu-
ation and for the acid treatment described in Examples 8-19.
The testing results of this sample along with the acid-treated
samples are summarized in Table 2.

Example 8

An aqueous solution formed by dissolving 0.50 gram of
oxalic acid dihydrate in 200 ml. of 121 water was heated to 70°
C. Then 5.0 grams of catalyst particles from Comparative
Example 2 were added to the solution and the resulting mix-
ture was held at 70° C. [or one hour with stlirring. Aller
cooling this mixture to 25° C ., the solid materials were col-
lected by wvacuum filtration. The solids thus obtained were
added to S00 mI. 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 collected by vacuum filtra-
tion and oven dried overnight at 120° C.

Example 9

An aqueous solution formed by dissolving 1.0 gram of
oxalic acid dihydrate in 200 ml. of 121 water was heated to 70°
C. Then 5.0 grams ol catalyst particles from Comparative
Example 2 were added to the solution and the resulting mix-
ture was held at 70° C. for one hour with stirring. Adfter
cooling this mixture to 25° C ., the solid materials were col-
lected by wvacuum filtration. The solids thus obtained were
added to S00 mI. 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 collected by vacuum filtra-
tion and oven dried overnight at 120° C.

Example 10

An aqueous solution formed by dissolving 2.0 grams of
oxalic acid dihydrate in 200 ml. of 121 water was heated to 70°
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¢ Acid 3.5 22(6:- Then 5.0 grams of catalyst particles from Comparative
Example 2 were added to the solution and the resulting mix-
ture was held at 70° C. for one hour with stirring. After
cooling this mixture to 25° C., the solid materials were col-
lected by wvacuum filtration. The solids thus obtained were
added to S00 ml. of IDI 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 vacuum filtra-
tion and oven dried overnight at 120° C.

Example 11

A aqueous solution formed by dissolving 25.0 grams of
oxalic acid dihydrate in 200 mlI. of D1 water was heated to 70°
C. Then 5.0 grams of catalyst particles ftrom Comparative
Example 2 were added to the solution and the resulting mix-
ture was held at 70° C. for one hour with stirring. After
cooling this mixture to 25° C., the solid materials were col-
lected by wvacuum filtration. The solids thus obtained were
added to S00 ml. of IDI 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 vacuum filtra-
tion and oven dried overnight at 120° C.

Example 12

AAn aqueous solution formed by dissolving 2.0 grams of
oxalic acid dihydrate in 200 mlI. of DI water was heated to 85°
C. Then 5.0 grams of catalyst particles ftrom Comparative
Example 2 were added to the solution and the resulting mix-
ture was held at 85° C. for one hour with stirring. After
cooling this mixture to 25° C., the solid materials were col-
lected by wvacuum filtration. The solids thus obtained were
added to S00 ml. of IDI water and the resulting mixture was
heated to 85° C. and held at this temperature for one hour with
stirring. Finally., the solids were collected by vacuum filtra-
tion and oven dried overnight at 120° C.

Example 13

A agqueous solution was formed by dissolving 2.0 grams
of oxalic acid dihydrate in 200 mlI. of I3 water. Then 5.0
grams of catalyst particles from Comparative Example 2 were
added to the solution and the resulting mixture was stirred one
hour at 22° C. Thhe solid materials were collected by vacuum
filtration., washed with 500 mlI. of ID1 water, and oven dried
overnight at 120° C.

Example 14

A agqueous solution was formed by dissolving 2.0 grams
of oxalic acid dihydrate in 200 mlI. of I3 water. Then 5.0
grams of catalyst particles from Comparative Example 2 were
added to the solution and the resulting mixture was stirred six
hours at 22° C. The solid materials were collected by vacuum
filtration., washed with 500 ml. of 131 water, and oven dried
overnight at 120° C.

Example 15

Aan agqueous solution (200 ml)) containing 3.5 wt 26 HHINO3
was heated to 70° C. Then 5.0 gram of cataly st particles from
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garative Example 2 were added to the solution and the
resulting mixture was stirred at 70° C. for one hour. After
cooling this mixture to 25° C., the solid materials were col-
lected by wvacuum filtration. The solids thus obtained were
added to SO0 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 collected by vacuum filtra-
tion and oven dried overnight at 120° C.

Example 16

An aqueous solution (200 ml)) containing 0.7 wt 26 HHINO
was heated to 70° C. Then 5.0 gram of catalyst particles from
Comparative Example 2 were added to the solution and the
resulting mixture was stirred at 70° C. for one hour. After
cooling this mixture to 25° C., the solid materials were col-
lected by wvacuum filtration. The solids thus obtained were
added to SO0 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 collected by vacuum filtra-
tion and oven dried overnight at 120° C.

Example 17

Catalyst particles (5.0 g) from Comparative Example 2
were added to an aqueous solution (200 ml.) containing 0.7
Wt 20 HINO, and the mixture was stirred at 22° C. for one hour.
Then the catalyst particles were collected by vacuum filtra-
tion., washed with 500 mlI. of ID>1 water, and oven dried over-
night at 120° C.

Example 18

An agqueous solution formed by dissolving 1.35 grams of
acetic acid in 200 mIl. of IDI water was heated to 70° C. Then
5.0 gram of catalyst particles from Comparative Example 2
were added to the solution and the resulting mixture was held
at 70° C. for one hour with stirring. After cooling the mixture
to 25° C., the solid materials were collected by vacuum fil-
tration. The solids thus obtained were added to S00 mlI. of I>1
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 vacuum filtration and oven dried
overnight at 120° C.

Example 19

An aqueous solution formed by dissolving O.87 gram of
malonic acid in 200 mI. of DI water was heated to 70° C. Then
5.0 gram of catalyst particles from Comparative Example 2
were added to the solution and the resulting mixture was held
at 70° C. for one hour with stirring. After cooling the mixture
to 25° C., the solid materials were collected by vacuum fil-
tration. The solids thus obtained were added to S00 mlI. of I>1
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 wvacuum filtration and oven dried
overnight at 120° C.
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Example. 1) anrd-as ed-beta{same-sample 2 0le-2) was-evain-ated-Allthe rims
were carried on t Wlth a 1 liter a iad s ' of Ben zene. -wv i tim
1 -cloclecenie, time reaction carried_ OM at 140 @aﬁmygthgﬁis of&@g@}yggellzlggtbenzlgne and 12 sof 1
-dodec erre_ F'or thexarielyl atiomrofibenzene with patectate, the reacbion Was alseCarsied=on! at 140"
C.., bit I with 0_625s eatalyst, 60 s of benzene, and 60 s ofpaco late which contains 50 s, @f paraffins
(ClO Cl4) and 6 s, of o$ef|ns (C@@-ﬂ@i@cﬁallte teac ﬂfofh mixt tires wére alta lyized a |l 258 4_0, and. 6.0
ha- reaction time by Cﬂcp arra tf@xggpxcqgsmns are s gglmn ari "1 'a%ﬁe 3." 17]11 31. ]IP_I’S C 7c,n-tine
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COSIVerSIOS1 AllcvLign a 1- b&SHCele] 63.8 77.0 with | -cted.ccefig 4.0 74.6 94.0 6 3§26 9.5

14 Oxalic Acid 3.5 22 6 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
18 Acetic Acid 3.7 70 1 2.2
19 Malonic Acid 5.7 70 1 4.3

The test procedure and results for alkylation of linear allkky -
lallkylbenzenes are showmn below: Catalytic activity of the
commercial beta (same sample as used in Comparative
Example 1) and acid treated beta (same sample as used in
Example 2) was evaluated. All the runs were carried out with
a 1-liter autoclave equipped withh a stirrer. For the alkylation
of benzene with 1 -dodecene. the reaction vwas carried out at
140 C.~with 1.25 g ofcatalyst, 112 g of benzene, and 12 g of
1 -dodecene. For the alkyvlation of benzene with pacolate, the
reaction was also carried out at 140° C., but with 0.625 g
catalyst, 60 g of benzene, and 60 g of pacolate which contains
SO g ofparaffins (CC10-C214) and 6 g ofolefins (C210-C214). The
reaction mixtures were analyzed at 2.5, 4.0, and 6.0 hr reac-
tion timc by (GC and the conversions arc summarizoecd in lablce

3.
TABIL.E 3
Commercial Beta Acid-Treated
Reaction 2o Olefin Beta 2o Olefin
Rcaction Timeoe (hr) Convorsion Convorsion
A lkvlation of ben=ene 2.5 o3.8 F7.O
with 1-dodecene 4.0 TA4.6 940
SO R2. 6 o5 .3
Alkylation of bonzono 2.5 54.0 [S3= 3
withh pacolate 4.0 [Swan=] B3G.6
o0 T35 91 .4

As described above., embodiments disclosed herein pro-
vide for =zeolitic catalysts suitable for use in alkylation and
transalkylation processes. T he zmeolitic catalysts are dealumi-
nated at specified acid to catalyst ratios and reaction condi-
tions to selectively remove at least a portion of the non-
ramework aluminum. ITn some embodiments, dealumination
processes according to embodiments disclosed herein may
advantageously remove essentially only surface non-frame-
worlk aluminum while leaving the framework aluminum
intact. Selective dealumination according to embodiments
disclosed herein may enhance the strong acid sites contained
in the catalyst. Thus, selectively dealuminated catalysts
according to embodiments disclosed herein may have active
acidic sites more readily accessible for the desired aromatic
allkylation and transalkylation reactions.

While the disclosure includes a limited number of embodi-
ments, those skilled in the art, having benefit of this disclo-
sure, will appreciate that other embodiments may be devised
~which do not depart from the scope of the present disclosure.
A ccordingly ., the scope should be limited only by the attached
claims.
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discio s ea here.rﬁﬁava&vaﬁﬁ%%u%qwléﬁa gretdden G i iRt SQMABREisingamicleandl-ac
Eal_11.1211111_11129ilE R EHASHERIR & F11§1111$1%ﬁ1 Plstaeﬁv@e%e% thation ace ord

ins to embodiment s I]B/s[egﬁe T n%g'ncl%/\gg%r&%a% st 1 Thi
|As, selec tiNtely dea ﬁ‘t maltlea a? sace Of- d|n erﬁbmalmecij S |same er |n maltf%a cactlve

acidic sites more reaé]I ac e Ol‘t e eswed aro %IC aﬁ% nlreactlons

sa|
VV1t ile the aisetosta aengﬁg %S tﬁ)1 e@rgqﬁ;pgr 191 tﬁgtﬁr’n% ‘guﬁl %slg c§ E%e rt, hay-ins
benefit of this di scat, ;15056 WMlbRPPreciae,thal et @%Q{ M3y hs VI2'§ £ H{,}erﬁg& do not
depart ti-otp the SCOP@@féQ%RF%? }éiﬁék%sé'i!QeastCaC 8&%@6@%1%@%%&9@@ heJipni led only
by the attached e:laintg. mﬁlmhﬁmethﬁqéf%wr%ﬁqﬂl@@ct%tys@‘lwﬁzéqghtlc
catalysts, the method $8RRAISHIG: £QBLRCHBG AR RCIdig1zA]NLE, Catalyst comprising at least one from the
group consisting chaeeliteiBeth.c/SMEc GSMIZ2 AbSNds iMaM-d2-andiMcN-40-hadinghsiyface
non-framework alumind@anddeamewsik alkmirufna rdti- amenganic dibasic atid atla=catbatysi 4o acid
weight ratio in the randefiom e 2:dteaboitl? Gxkapd/atamte nope fata irciheramge, from about 50 C.
to about 100 C. for a tkaretio? dPuprto alsogt 2 hours to selectively remove at least a portion of the surface
non-framework al@middns thembydformihg-dsalmclivelpadehlamipatetizasiifitgatalyst; wherein the
selectively dealunfiratetires|mio catlysthas addatagraddifstlordemataoonstahakie factsd: alkylation of
benzene with proffénrirsifaat bmaptdyf gsabt I Tatad sy, Wizlﬂmm@@ﬂ@aimlll‘further
comprising: forming aﬂ%&@@ﬁ‘s‘@ﬁuf@iﬁﬂﬁ@&@amc dibasic acid; admixing the acidic zeolitic catalyst
with the aqueous SGRFdMEe thtagiil ©pattargrk gfﬁ’&’&ﬁﬁfécfé% it gyt B the
aqueous solution; wa?ﬂh’gefﬂélﬁc?d)&}ﬁf&%d catalyst to remove any excess organic dibasic acid; and
drying the washed’?¢ %5 ‘é’rél[u?é)rﬁ éF‘ES EREM BB BE SIS Kot PBFE S5 The

method of claim 1, whierein & foh acieqcf\ ca}a st Wlth an organlc dibasic ﬁCId removes

essentially no surfcll ré;}ra%evvlgrk af im T h&reh the caféﬁn ¥¢t0 acid

to
weight ratio is in thp &ﬁ@% S tPa"i‘RQ‘f i gel Etor el e e e
selectively dealum Heeatal @i&?@ Jaasuted |g§tcpr Q%@nb f{r Iﬁ(@tlon of
benzene with Mﬁﬂ%%tﬁf&fﬂ&f&@@@&iﬁ&ﬁﬁﬁﬁlﬂrﬁb g.

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 dealu-
minated zeolitic catalyst has a measured first-order constant,
k_,,,.. for the alkylation of benzene with propylene to form
cumene, of at least 3 cm~/s g.

6. The method of claim 1, wherein the organic dibasic acid
comprises at least one of oxalic acid, malonic acid, glutaric
acid, adipic acid, maleic acid, fumaric acid, tartaric acid,
ethylene diamine 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 aluminosili-
cate.

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 performed for a duration of between 0.5 and 1.5 hours.

16 °



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 therBof I e Thethuisb @ dtelaimm, Wwherdieres addigcaatislyst canptidess @aksast one of a
silica-alumina hnsitapcaompinositicdiegh aifemethoucsf bigita ¥,evhbisirathel corwotingnsthiea
temperature irsthecngaflymdbaltgt Ghadatdow@0 It endds peHostndda sorza duatsuotiabtween 0.5
and 1 .5 hourdirs$-dhd erethogbot claisti nwhdeein thetfaatdithze alificyehiaiysicon phisgsAugic
performance betatkeplite prdanerein fierseleciveledraluntinatelbzaalitc caialyst bas a measured
first-order rate consgant faetha atiyladios piienzane Wiiisepylengite fumntiinene of piieast 4 cm3/s
g. 10. The method &t glagpgl, wherein the catalyst comprises zeolite Beta. 11. The method of claim 1,

wherein the Catabfif?oméslﬁe%ﬁ%é-ofﬂél_érﬂ%”f,t%@r%@me%@ﬂgﬁ calRbipiaaRprises
ZSM-22. 13- Aqaynethod of claim 1, wherein the catalyst comprises ZSM-23.  14. The method of claim
1, wherein the catplyst SpRReRNRMAR: 1 4EnT RS RENE Ph AR daWhRIP (a5 Flahisbgomprises
MCM-49.
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.
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