8 January 2004 PROCESS FOR THE REGENERATI ON OF ZEQOLI TI C CATALYSTS The
present invention relates to a process for the re- generaté%uﬁé,z'boaeol itic
al kylation or -transal kylation catalyst, at |least partially exhausted, and
conprises sub- jecting said exhausted catalyst to heat treatnent with an
aromati ¢ hydrocarbon. Mrre specifically, the process of the present inven-
tion is useful for regenerating exhausted zeolitic cata- |ysts which derive
from preparation processes of nonoal ky- |ated aromati c hydrocarbons by the
al kyl ati on of an aro- matic hydrocarbon substrate with a suitable

al kyl ating agent selected from CZ-C4 ol efins, isopropanol and m xtures of
i sopropanol with propylene, or by the transal kylation of an aromatic

hydr ocarbon substrate with one or nore polyal - kylaromatic hydrocarbons,
said al kylation or transal kyla- tion processes being carried out in at
“least partially lig- uid phase and in the presence of a catalyst of
zeolitic na- ture. The regeneration of these exhausted catal ysts accord 1 -
| 8 January 2004 ing to the present invention conprises treatnent w~'th an
aromati ¢ hydrocarbon effected in at least partially liquid phase and at a
tenperature equal - to or higher than that at which the alkylation or

transal kyl ati on process was carried
PROCESS FQR THE REGENERATION CF ZEOLITIC CATALYSTS

The preseﬁi invention relates to a process for the re-
generation of a =zeolitic alkylation or transalkylation
catalyst, at least partially exhausted, and comprises sub-
jecting said exhausted catalyst to heat treatment with an
aromatic hydrocarbon.,

More specifically, the process of the present inven-
tion is useful for régenerating exhausted zeolitic cata-
lysts which derive from preparation processes of monoalky-
lated aromatic hydrocarbons by the alkylation of an aro-
matic hydrocarbon substrate with a suitable alkylating
agent selected from C;~C4 olefins, isopropanol and mixtures
of isopropahol with propylene, or by the transalkylation of
an aromatic hydrocarbon substrate with one or more polyal-
kylaromatic hydrocarbons, said alkylation or transalkyla-
tion processes being carried out in at least partially lig-
uid phase andrin the presence of a catalyst of zeolitic na-
ture.

The regeneration of these exhausted catalysts accord-



out. , It has been known for a long tinme that the '"alkylation of aromatic
hydrocar.bon substrates with C2-C4 ol efins can be effectived yaianf 2@k out by
the.use of solid catal ysts based on zeolites. In 1965 the preparation of
cunmene by the reaction of benzene with propylene using X or Y zeolite as
catal yst, was described for the first time (Mnachev, Kr. M, et al,
Neftekhimya 5 (1965) 676). The use of zeolites wth a faujasitic
st ruct utB97 e t hge alPERSEECont BIeHeiPPenECMREL AP FREASFERthFifdy an
subsequent |y descri bed b)é@Venuto et al. in J. Catal..5, &1966) 8l1. U S
4,292, 4880Hak4F| hysnage rogse eftezsms iy Rt 2095k eRaFbia bl Xy 48P AG benzene
with pro- pylene. At present the best results in the alkylation of aromatic
subst r aPB8s@i BRAICAL & tReFqradunen gsiiad clup apr belgheenghannthat| ahst
~partially liquid phase, are obtained us ing beta zeolite as al kyl ation
cat al yswhiER 432 8ikylEpRiog8prs0ganeplEyiagdeyn. PTheearkyRat fanroedbenzene
with isopropanol in the presence of Y zeolite is described in W4S. -
5,015, 788t.In U. S. 5,160,497, a dealum nated Y zeolite is used, wth a
nmolar ratio ranging from8 to 70, for the alkylation 2 8 January. 2004 of
benzene wi t hIpr gyl dremarchawofiaopanoclon®r eppe athanstbé adhyakkybat ed
aromati c hydrocarbons by the transal kyl ati on of polyal kyl ated aromatic
hydr ocapliorsrom t it ahgdebrarsabs subses atreswhw dth z€ptQ4 icledimd ysis Wi th
be effectively‘carried out by the use of solid catalysts
based on zeolites. In 1965 the preparation of cumene by the
reaction of benzene with propylene using X or Y zeolite as
catalyst, was described for the first time (Minachev, Kr.
M., et al, Neftekhimiya 5 (1965) 676). The use of zeolites
with a faujasitic structure for the alkylation of benzene
with light olefins was subsequently described by Venuto et
al. in J. Catal. .5, (1966) 81. U.S. 4,292,458 describes the
use of ZSM-5 type zeolites for alkyléting benzene with pro-
pylene. At present the best results in the alkylation of
aromatic substrates with C;~-C4 olefins, in particular ben-
zene, 1in aE least partially liquid phase, are obtained us-
ing beta zeolite as alkylation catalyst (EP 432,814, EP
687,500, EP 847,802).
The alkylation of benzene with isopropancl in the
presence of Y zeolite is described in U.S. 5,015,786.
In U.S. 5,160,497, a dealuminated Y zeolite is used,

with a molar ratio ranging from 8 to 70, for the alkylation



smal |, medium and | arge pores are used, are described for exanple in U S
3,385,906, US. 4,169,111 and EP 308,097. In particular, t & nuary 2004
transal kyl ati on reaction of polyal- kylated aromatic hydrocafboﬂ% can be
suitably carried out in a step following the alkylation step of an
aromati c hy- drocarbon substrate with an olefin, operating on the

| yal kyl d d ' - d d d
Qownet r EEnPar<ERE. ULk HEPER S48 = RRaT8pBEaRhABl 0T °C2 st S For prepari ng

| kyl i. hydr.o- h | kyl i f.
e ot cHrBpaTRE Y O eiPR R Y AR b Bk EETE M UNEREE BORE o 11 ati on
i d ib i U.S. 3,.385,906 S. 4,774,377, U S. 4,168,111 d
Ep D05, 65% LiRSee LAMIAIeno D ke TR R i F il T WuBka€a RS anni aad

to obtain better yields to nonoal kyl ated, aromati.cs. EP 439,632, EP 687,500
- and EP 8AFhg@ramsydiG b%utffri‘éfafpﬁ%dhgt i"%ﬁc& H&l%&%ﬂllé?%%aw&g

hydrocarbons fromaro- matjc hydrocarbon substrates, not only by neans of”
al kyl a- SEEdA rbReHIUED A nbAFRE oPOLRENSARKHSEG o R B S chHpFhedol
al kyl ati on and pransalkglation rocess, catalxzed by beta zeolite. In
parti cukexempilige izl KyPat BoAtes 9B&nzHRE -witr A681 k18 3BAUEFy39B09°Yt ene - or
propyl ene and the transal kyl ation of diethylben zene or diiso rogylbenzene
wi th benzenelar pagédcribsd. theebransglivdariper rapstienaPacPelvdéd by a
lattice structure in which the pore dinensions are of the same or- der of
magni t udkylagecharafative mydeetadzond ceagde Swfkbly carried out

in a step following the alkylation step of an aromatic hy-

drocarbon substrate with an olefin; operating -on the

polyalkylated products which are formed as by-products and

are recovered downstream of the alkylation. The use of zeo-

litic catalysts for preparing monoalkylated aromatic hydro-

_ carbons by the transalkylation of  polyalkylated aromatic
hydrocarbons in a step éubsequeﬁt to-the alkyiation step 1is
described in U.S. 3,385,906, U.S. 4,774,377, U.S. 4,168,111
and EP 308,097, where alkylation and transalkylation proc-
esses are combined to obtain better yields to monoalkylated
aromatics.”

EP 439,632, EP 687,500 and EP 847,802 describe the
production of ménoalkylated aromatic hydrocarbons from aro-
matic hydrocarbon substrates, not only by means of alkyla-
tion but also by means of transalkylation and a combined

alkylation and transalkylation process, catalyzed by beta

zeolite. In particular, the alkylation of benzene with eth-



reaction products. The high selectivity of theses materials in alkylation
or t.ransal kyl ation reactions, for exanple in the alkylat@q@nggwgﬁmaene to
it

cunene or ethyl benzene, or in the transal kyl ati on of benzene w

di et hyl benzene or

pore str

t he channel s of the porous s%ste thiﬁ is due.to the formati on of

subst ances wi%$PLLtei girofol BE
reagents and products and hinder the reaction process.
* responsi BHEIF I hah gERLER vEEP oRCEE PRBCRILANYs TS @ T {&PaISéRE P16l i goner s,

pol yal kyl ated products and poly- condensed aromatic rings (anthracenes and

Farawei gh

hi gher ®FapfcFpIndarAsuSPy BiAfsteT UERR. MPhECRRBI R4t IXGRIEN LEhSNE
substances 1s hereinafter referred to_as pitches. 8 January 2004 It
known t hegackiher exepdected, Thaehdghasplestayisw ioff wt@iariadis y or

‘totally

al | ows

regenerated by neans of- thermal treatnment at a high tenperature
(500- 6000 &hkghatdendari teaBaRlkyAABAON( GRpGEI OIS raifior, eRemp Lien imact

t he conbustion, of the pitches present in the pores and the

regener athenabkylatiomt ef i heneader touchmesrdiad @fhyddangene, or in

the transalkylation of benzene with diethylbenzene or
diisopropylbenzene, lies both in its particular acid char-
acteristics and alsc in the shape-selectivity linked to the
specific pore structure of the catalyst.

Owing to the limited channel dimensions in which the
acid sites are situated and in which the molecules react,
deactivation is a particularly significant phenomenon. It
can be caused both by fouling of the single acid sites and
also by physicai blockage of the channels of the porous
system; this is due to the formation of substances with a
high moleCular weight which obstruct the free passage of
reagents and products and hinder the reaction process. The
substances responsiblé for the deactiwvation of the catalyst
are prevalently oligomers, polyalkylated products and poly-
condensed aromatic rings (anthracenes and higher aromatics)
variously substituted. The combination of these substanceé

is hereinafter referred to as pitches.

The subst ances

di i sopropyl benzene, lies both in its particular acid

char- acteristics and also in the shape-selectivity linked to the specific

o I . S g : !
Phi cnt REest PaP  meeBvaRhe AL it Bt Rt iy LR TeRE” el ey g o 1
deactivation is _Particul Q%Y sk%nijicgpt henonenop. It.. can be caused

both by %R i %y & %?Pe“&y&%i 20 Yt 08|48 BB bl ockage of
AFAFERTIBEL LRY tthe SFassage of

is



enable it to be used again in the reaction. EP 0 353 813 describes the

al kyl ati.on of aromatic hy drocarbons using al kylating ageny§ g5 i Ng
from2 to 20 -carbon acons, selected fromolefins, alcohols,'gﬁﬂégkﬁgl-

i des, esters, ethers and acetyl ene hydrocarbons. Synthetic or natural
materials of the zeolitic or argillaceous type are used as catal ysts,

whi ch after undergoi ng deactivation, .can be regenerated by neans of
al ternating ﬁ@c??cﬁ%ﬁgﬁiﬁ L oGS SHERFYH $hr & ﬁ?%éinﬂQXWﬁﬁ%f The

pitches responsi- ble for ghe deactivatjon are normally distinguished
bet weent1@b| GBite RMAPRRESPUBY e Ofr deRicd s1bf FRAPRATIFRE | Byt Bleadsuset
addi tional weightiness and/or degradation with respect tqQ the forner,
obst r uckipgratcEseatrerlty adr pabhiphl Lprerathgec 4C0y&00p6r ed ™ MD QUi snet
et al., inJ. Catal. 106, 242- 250, 1987 and J. Catal. 134, 286-298, 1992)
.. The ePXedatyre PR¥LRABREREs (8&VEPEd Butdim -EFAES3 181 Fa@ aakkevd the di s-
solution of the polyneric conpounds contained in the pitches. It has Thow
been suthei sprghgtionneft fle Pdtahes PEfanbripe X dsasydl otheeol ite
used in alkylation or transal kylation processes, in particular used in
al kyl at regenengtions off the omatecisdbtndarsswel hcandatkghat iasg agent
~selected from C2-C4 ol efins, isopropanol and m xtures of isopropanol and
propyl eapabdbe itetoi het naadadgginmt inntheareaohsomf aromatic substrates
wi t h pol yal kyl aromati ¢. hydrocar bons, once deac-
EP 0 353 813 describes the alkylation of aromatic hy-

drocarbons using alkylating agents containing from 2 to 20

carbon adcoms, selected from olefins, alcohols, alkyl hal-

ides, esters, ethers and acetylene hydrocarbons. Synthetic

or natural materials of the zeolitic or argillaceous type

are used as catalysts, which after undergoing deactivation,

can be regenerated by means of alternating cyclic washings

effected with paraffins and alcohols. The pitches responsi-

ble for the deactivation are normally distinguished between

soluble and insoluble products of which the latter cause

additional weightiness and/or degradation with respect to

the former, obstructing access (fully or partially) of the

catalyst pores (M. Guisnet et al., in J. Catal. 106, 242-

250, 1987 and J. Catal. 134, 286-298, 1992). The effect of

the washings carried out in EP 353,813 relates to the dis-

solution of the polymeric compounds contained in the

pitches.

It has now been surprisingly found that catalysts



tivated due to pitches, can be regenerated by neans of heat treatnment with

an aromati c hydrocarbon. This treatnent not only renoves t4U%¢§8
conponent of -the pitches, but is also capable of chem cally dedrad- ing,
by neans of a reactive process, the insoluble pitches: the aromatic

“hydrocarbon in fact reacts with the pit Pe . probably by nmeans_of a series
of aIkyIapﬁéﬁdanaporz??%h%%l3“%?%afnioﬂf %§%T+£hs‘%ﬁt§F9§86lgyi?ﬁéerolitic
material it- self, transforntng theéPu%fhes i nt o _nol.ecul es character.ized
by a | owePHPSIeEE@Sar Wei HREC1SHREEI ¢35 t hB id-Ofty dF R Tt bon %4nd,
above all, capable of diffusing through the =zeolitic pores. An aqbject of
the preseRCImMAERt | DHPINA GO el 28 e31K¥1A pRB RIS oPeLREtPEgEREMat i on
of a zeolitic catalyst at |least partially exhausted, deriving froma
prepar ati 6a-Broolegissel 1FORFREANRY ACH BreiteT bnpdORECBY ARaRsdf t he

~alkylation of an aromatic hydrocarbon substrate with an al- kylating agent
sel ect ed fpmapylesfa norored rithd fanga thd.atd oy FRRcEALBEN O4t gFematic

i sopropanol and m xtures of isopro 8 January 2004 panol and propyl ene, or
by means cfulisterattesneiikybalvebkpiaremakionayicoayupoear beACSuSeCate with

one or nore polyal- kylaromatic hydrocarbons, effected ivn the.presence of

the zeol itivatcat awysttamiitches, |eastbgaradealdnatiedgbiyd megase of dgiad
regenerati on process conprising subjecting said ex- hausted catal yst to

't reat ment twddemen@anangt ian hycheddrddrydrdaarpdn.qui d phase, at a
tenperature higher than that at which the
' This treatment not only removes the soluble component
of the pitches, but is also capable of chemically degrad-
ing, by means of a reactive process, the insoluble pitches:
the aromatic hydrocarbon in fact reacts with the pitches,
probably by means of a series of alkylation and/or transal-
kylation reactions catalyzed by the zeolitic material it-
self, transforming the pitches into molecules characterized
by a lower molecular weight, soluble in the aromatic hydro-
carbon and, above all, capable of diffusing through the
zeolitic pores.

An object of the present invention therefore relates

to a process for the regeneration of a zeolitic catalyst at
least partially exhausted, deriving from a preparation pro-
cess of a monoalkylated aromatic compound by means of the
alkylation of an aromatic hydrocarbon substrate with an al-

kylating agent selected from olefins containing from two.to

four carbon atoms, isopropancl and mixtures of isopro-



al kyl ati on or transal kyl ati on process, from which the exhausted catal yst
derives,. was carried out, said tenperature being conprised jagiaeengdS0C
and 290C. The aromatic hydrocarbon used for the regenerating treatnent of
t he exhausted catal yst can be selected from benzene, toluene, naphthal ene
and their mxtures. A preferred aspect of the present invention is that

the arogBhit Ml QeAsPAIbmeedof Oby! REaheuBRel Al R A ALy TNl Sequal o

the aromatic substrate of the.alkylation process from e exhaust ed
cat al yst,z j ;) ' ﬂ%%’@x! 0. i C bst of ~
transgl i}l %ﬁdén\r%e%rco%yd%oe%s roré%%gﬁa?%eggg?apégt%t%q%ogcerggc}elt}garlated
derives ich ner.at,i t.reat ment be

o f eot oV ARSRETPE, LD Hrldlts’ SPERLEERI T oY 2688E ER0e e

treat ment, i rrji f a.ti rang-, in tomO0.1.to0.60 hours,
‘prefer a%fg‘ﬁ?l‘l?}:g% 1“??%% h%f‘fris,lEl gﬁ:d ?aqsat pP%Egﬁ?g]lP’a#diqﬁddfrp Fto 50
bar's, pref.gr abI% frOJC"n 20 to 40 bars. 8 Januaryulzp(r).04 The rege eration
process PECpretETRBI§- AT r PEFCSTS at ™Rt ehPer AR PRLHI jer than
that of the_al kyl ation r_transal kyl at,ion process from whi ch the exhausted
cat a- |§}§ES&8F‘i Vi .alé'flrra?r& gdf_ NG @ik ﬁ%ﬁ@%ﬁ%_%o&é‘%fect ed to
regeneration_treatnent according to the present\invention are those

cont ai nihg? al¥BBr PEaR| &t &d TEFBmasera 2Edisrt &han yvihato 3% &high, B te,

ZSM 12, MCMk 22, and ar.e preferably _
alkylation oxr transalkylation™ process, from which the exhausted

catalyst derives, was carried out, said temperaturerbeing compri.sed | o
between 150°C and 290°C. |
The aromatic hydrocarbon used for the regenerating
treatment of the exhausted catalyst can be selected from
benzene, toluene, naphthaleneland their mixtures.
A preferred aspect of the-pfésent ‘invention is that : =
the aromatic hydrocarbon used for the regenefating treat-
ment is equal to the aromatic substrate of thevalkylation'
process from which the exhausted catalyst-deriveé, or is
equal to the aromatic substrate of the transalkylation pro-~-
cess from which the catalyst to be regenerated derives. » - r
The temperature at which the regenerating treatment
can be effected ranges from.150 to 290°C, preferably from
200 to 290°C. The treatment is carried out for a time rang-
ing from 0.1 to 60 hours, preferably from 15 to 45 hours,
and at a pressure ranging from 5 to 50 bars, preferably

from 20 to 40 bars.



those containing beta zeolite. Tne al kyl ati on process, from which these
exhausted catalysts derive, can be all the known alkylalié“bﬁgg es in
whi ch an aromati c hydrocarbon substrate is al kylated wth an al’kKylating
agent selected froma C2-C4 olefin, iso- propanol and m xtures of

i sopropanol and propylene, in the presence of a zeolitic catalyst and in
at least partially 1liquid phase. The aromatic substrateeggich i s_al kyl at ed
can be benz&he, regRREASL 1R RINSSTe 6t RIRGSTIRLY B8 PYS 2breferably
benzene; the olefin can be ethyl ene or propyl- ene. In particular,

exhaust ed tempenarecoftbEhi A§ Righsr [hpe dddtyidy thentthelatk9lation
process of benzene with ethylene or propylene to give cunene or

et hyl bepzereratsaldarlidteddn nptpsess, fromaghichp ey edwysieErcaBsr683, ex-
hausted catal ysts containing MCM 22. zeolite deriving from the al kylation
- of benzéystwidelri€2sC4 ol efi ns described in 8 8 January 2004 U.S. 4,992, 606,
exhausted catal ysts containing ZSM-12 zeo- lite or nordenite deriving from
the al kyl ati @rhafishedz ereliwiich caZalysbbehishasadeber Fbbilethe®aboS. S .

et al. "Pro- ceedings, 1St Tokyo Conference on Advanced Catal yst Sci ence
and Techajed@t'at itok yiorediuhgnt - 8ccd880ng StoYdste deresemt . jnvedsjionVol . 1,
56, page 361, can be regenerated according to the nethod aof the present

i nventi @re ¥izen identsinessrabedollte Us&le8t 430 POM, bdEM 280k kbEIte IS
described in EP '

Y =zeolite, mofdenite, ZSM-12, MCM-22, and are preferably

those containing beta zeolite,

The -alkylation process, from which these exhausted
catalysts derive, can be all the known alkylation processes
in which an aromatic hydrocarbon substrate is alkylated
with an alkylating agent selected froﬁ a C;—-Cy olefin, iso-
propanol and mixtures of isopropanol and propylene, in the
presence of a zeolitic catalyst and in at least partially
liquid phase. The aromatic substrate which is alkylated can
be benzene, toluene, naphthalene or their mixtures, and is
preferably benzene; the olefin can be ethylene or propyl-
ene.

In particular, exhausted catalysts containing Y zeo-
lite deriving from the alkylation process of benzene with
ethylene or propylene to give cumene or ethylbenzene de-
scribed in U.S. 5,177,285, EP 521,554 and EP 485,683, ex-
hausted catalysts containing MCM-22 . zeolite deriving froﬁ

the alkylation of benzene with C;-C4 olefins described in



64, 205. Exhausted catal ysts containing Y zeolite deriving fror" the

al kyl ati on process of benzene with propanol to give cu- ihed in
U.S. 5,015,786 and exhausted catal ysts containing dealugﬁggyg%ﬁﬁé(g%lite
used in the al kylation of benzene with isopropanol and propyl ene descri bed
in US. 5,160,497, can be regenerated according to the nethod of the
present invention. According to a preferred aspect, catalysts containing
bet a ze®-iSt-e LR QN6+ RERFUSASH | RCdFYDERzEARC MR H Bt IS bheZBB7gi ve

et hyl benzene or for the alkyl ation of benzene with propylene to give cunene
descri béd tien ®p wapdenite periyiggr frem g2ve saybky It gy, GHoPERESEP 847, 802,
can be re generated according to the nethod of,the present_invention. In
parti cuwaith theCeabdpineg esnpesicriibrs donptasithg Het £t zabt i 'Brasscri bed
in EP 687,500. and EP 847,802 are cata- |ytic conpositions consisting of
“beta zedldaddngred df°i Boky9 Gouiamenge2004Agaancetli Gahdleahr 8€iepiceed by an
extra-zeolite porosity consisting for a fraction of at |east 725% of pores
with a ametiTechigieyythdokpd Alely,1+h, 1R80céSe ¥BOsERIBAFLB862..al sa
characterized by a total extra-zeolitic pore volune greater than or equal
to 0. 80 mdd)g. Vdcorldi rih,t paggeotItdr, el drar ethgEspeatederbgostédgzéo- -litic
catal ysts can be regenerated according to the nethod of the present

i nvent i ahe GeFiRod@ff rodre prsecessnfv@nttim. Y zeolite is described

in U.S. 3,130,007, MCM-22 zeolite is described -in EP
64,205.

Exhausted catalySts containing Y zeolite deriving fromw
the alkylation process of benzene with propanol to give cu-
mene described in U.S. 5,015,786 énd exhausted catalysts
containing dealuminated Y zeolite used in the alkvlation of
benzene with isopropanol and propylene described in U.S.
5,160,497, can be regenerated according to the method of
the present invention.

According to a preferred aspect, catalysts containing
beta zeolite used for the alkylation of benzene with ethyl-
ene to giGé‘ethylbenzene or for the alkylation of benzene
with propylene to give cumene described in EP 432,814, EP
439,632, EP 629,599, EP 687,500 and EP 847,802, can be re-
generated according to the method of the present invention.
In particular, the catalytic compositions comprisinglheta
zeolite described in EP 687,500, and EP 847,802 are cata;

lytic compositions consisting of beta zeolite and an inor-



al kyl ati on of aromatic conpounds by reaction of the aro- matic conpound of
interest. ""with -i"sopropanoi,- alone or mxed wth an olgjidiantaitei sting
in carrying out said alkylation reaction in the presence of a catalytic
conposition based on zeolite, under mi xed gas-I|iquid phase conditions or
un- der conpletely liquid phase conditions at such tenperature and
pressures that the concentration of water in the liqujd reacti.on phase is
not hi GfYLq harh 8RB0 PRRFCT T e of D t AECFRTATOLONTE eMOTHS Wit er
present in the reaction nixture. In this alkylgtiog Erocessh the aromatic

conpourfPSSiSirigid ek bl § BERTERBNaRE e 112TF n2ohneh BPEEENFITNS Sor opyl ene,

the zeolite is beta zeolite, preferably in acid form _de_scribed in U S
3, 308, GoHivmhi Bigher #b&M t@‘gaﬁ B&dri xEy. thet rass tbl EPbidfdi P %gent s,
such as for exanple, alumna, or catalytic conpositions can be used,
" conpri ¥ap beharzeberired dscii bedailn REBBTZEODL MY PPI8ANEORe | | e.
catalytic conpositions consistin%.of beta zeolite and an inorganic 8
Januar ygoZet | thean ahaastlertiozdd 88y MY ®&xtra- zeol ite porosity consist-
ing, for a fraction of at |east 25% of pores with a radius higher than
100' A and, iAcadmioasetof aEPCI8aT, poefarsedchspecict @xihassdtied zawt al
extra-zeolitic pore volune greater than or equal to 0.80 m/g. This
al kyl ationgrosessyssss paefbeabbyenareied egicoatiagt éopdriet urathxaghgi ng from
170 to 230C, and at a.reaction pressure ranging from1 to 50 bars under

m xed ph@seheopdickeans imsieny iosnepdepaindl ngnfirom xé upescest ifeapridpanol and

propylene indifferently as al kyl ati ng
alkylation of aromatic compounds by reaction of the aro-
matic compound of interest"wrtﬁ'isbpropah01,‘alone or mixed
with an olefin, consisting in carrying out said alkylation
reaction in the presence of a catalytic composition based
on zeolite, under mixed gas-liquid phése conditions or un-
der completely liquid phase conditions at such temperature
and pressures that the concentration of water in the liquid
reaction phase is not higher than 8,000 ppm, regardless of
the total_content of water present in the reaction mixture.
In this alkylation process, the aromatic compound is pref-
erably beniéne-and the olefin, when present, is propylene,
the zeolite is beta zeolite, preferably in acid form, de-
scribed in U.S. 3,308,069. This beta zeolite can be mixed
with suitable binding agents, such as for example, alumina,
or catalytic compositions can be used, comprising beta zeo-

lite described in EP 687,500 and EP 847,802, i.e. catalytic

compositions consisting of beta zeolite and an inorganic

- 10 -



~agent. Experts in the field are able to define a priori - starting fromthe
nol ar rati o benzene/i sopropanol and pro- pylene/i sopropancg J%%py (ﬂﬁyl ene
is also fed to the reac- tion section together with isopropylic ohol -
the tem perature and pressure conditions which ensure that the
concentration limt of water present in the liquid phase equal to about

8,000 ppm regardless of the total antit of water present_in the
reacti %$QQUFEaéﬁ8t?ﬁé?%$oP§ PB-%%%ﬁﬂ?ﬁggkﬁ%qfﬁ95ﬁﬁﬂ1¥t§p%ﬁl$%opropano

fed to the reaction section, is res ecggg. The transal kyl ati on. processes
from whiR®: ekPaudt BBACELPAIGE LAY WHERHE can® beCT RART af B Wit t FEEHES process
of the present inventipon, - derive, are al

¢ | known transalKgI tion

processksgherwahen AAC0akomedi clBuble raeei et tFank4r k§Patads wﬁ?ﬁrbne or
nore pol yal kyl aromati c hydrocarbons in the presence of a zeolitic catalyst
“and in attéshsedpdrti al 1850 aAEAFP 2804 1L GuiRPFhadelulte SFRRHEET C

substrate can be benzene, tolu- ene, naphthalene or their mxtures, and is
pref er abhgnbe: eganel ttre PoBfalnd/ds of?gltlisc alky belion PEASSSE skfect ed
from di et hyl benzene, optionally mxed with triethyl benzene, and
di i soprppgEbeabtypecavpiednant yahi Xxetempehaturesoprop)y beekehéld

particul ar, exhausted catalysts containing Y zeo- lite deri.ving fromthe
t ransal R$0AC} oangr atessrefchenz epresbthedrangyhpefizvemelobo 50 bars
di i sopropyl benzene described for ex- anple in I.l. Lishchiner et al.,

React. Khdek. mCatdl phase conditions using isopropanol and mixtures
of isdpropanol and propylene indifferently as alkylating
agent. Experts in the field are able to define a priori -
starting from the molar ratio behzene/isopropanol and pro-
pylene/isopropanol when propylene is also fed to the reac-
tion section together with isopropylié alcohol - the tem-
perature and pressure conditions which ensure that the
concentration limit of water present in the liquid phase
equal to about 8,000 ppm, regardless of the total quantity
of water present in the reaction mixture and therefore re-
gardless of the quantity of isopropanol fed to the reaction
section, is respected.

The transalkylation processes from which exhausted
catalysts which can be regenerated with the process of the
present invention,  derive, are all known transalkylation
processes in which an aromatic substrate is transalkylated
with one or more polyalkylaromatic hydrocarbons in thé

presence of a zeolitic catalyst and in at least partially

- 11 -



Lett., Vol. 23, Nrs. 3-4, 261-265 (1983), exhausted cata- |ysts containing
MCM:. 22 zeolite used in the transal kyl ati on of polyalkylaqgﬂﬁbhgﬁxmﬁuch as
for exanple the transal kyla- tion of diisopropyl benzene descri in U S
5,371, 310, ex- hausted catal ysts. containing ZSM 12 zeolite or nordenite
used in the transal kyl Lati on of pol yal kyl aromati cs described in EP

308, 097, can be regenerated according§to the nmethod_  of the present

i nvent ilgMuist dtanhg The a2pPBRELFedubsSheate €aPaPestenZsieai g bet a
zeolite used for the transal kyl ati on of diethyl benzene. w_ th benzene and
di i sopref®d beapteHea lerd PentBRECTIBd&tIBES . PACEPS4PXfrFatly 281532, EP
629, 599, EP 687,500 and EP_ 847,802, can be regenerated according to the
net hod zsne he ther epehval kyeArPOAL iTheh i eResP T CRE phesaftlg®hiRshti on- can
be effected 8 January 2004 by recovering theA f,. hausted catalyst fromthe
" al kyl atfoom atiethyprisenignat et Ferel by mhded ubitdrtlirigthyikenadgwer ati ng
treatment with the pre-selected aromatic hydrocarbon in a specific
r eact oranduli ssqpedmy Ieeh zapect optf iohel by emibred iwi thentosdzrapiat - t he.
regeneration process of the catalyst, at least partially exhausted, is
ef f ect asknzende dane al ky- lation or transal kyl ation reactor, by feeding
the aromati ¢ hydrocarbon selected for the regenerating treatnent, after
suspendi ng the peedioglat, t kexhaldgteat | catalydtransahkginingny raagents. This
enbodi nent is particularly convenient and preferred when the al kylation or
transal kytat Hepriteagt @rodmS the transalkylation process of benzene

with diethylbenzene or diisopropylbenzene described for ex-

ample in I.I. Lishchiner et al., React. Kinet. Catal.

Lett., Vol. 23, Nrs. 3-4, 261-265 (1983), exhausted cata-

lysts containing MCM-22 zeolite used in the transalkylation

of polyalkylaromatics, such as for example the transalkyla-

tion of diisopropylbenzene described in U.S. 5,371,310, ex-

hausted catalysts containing ZSM-12 zeolite or mordenite

used in the transalkylation of polyalkylaromatics described

in EP 308,097, can be regenerated according to the method

of the present invention.

Accor&ing to a preferred aspect, catalysts containing

beta zeolite used for the transalkylation of diethylbenzene

with benzene and diisopropylbenzene with benzene described

in EP 432,814, EP 439,632, EP 629,599, EP 687,500 and EP

847,802, can be regenerated according to the method of the

present invention.

The process of the present invention can be effected

- 12 -



a continuous reactor, even nore preferably a catalytic fixed bed

continuaus reactor. \Wen the regeneration process of the gf  |e r-
tially exhausted catalyst is carried out in the sane al ky- ‘fe?tlgg}nzéob%

transal kyl ati on reactor, a particularly preferred aspect of the present
invention is to use, as aromatic hy- drocarbon for the regenerating
treatnment, the sane aromati.c substrate used in t al kyl ati.an or

t ransal%lrﬁq‘b‘{‘?ﬁfr‘}ﬁ:ag%es;q’gﬁlﬁt% s‘b%‘fﬁjf térfé)"* gg‘tﬁ riagl]%ﬁ‘q‘a[tt‘}eonalq(ryl ating
reagent or pol yal kyl benzene, respectively,.to the reactor. Thi.s em

bodi merkTanSHrt il | FERORIEN] %Hﬁﬂ?géﬁw%rkﬁ WRerF 958258 %41%t i on or
transal kylation reactor is a contjnuous reac- for ven nore preferably a
cat al ythiReFHBaRt bEHtR o PN IR ST Rt St . a?‘?f“?)‘?la%tmfgf'oﬁ‘?f}a?ﬂi A§ t% this
particular enbodi 8 January 2004 nent in continuous of the regeneration

" processSRACIHC preackent PHvehtPERLeTRRA 5B’ 1?5 LhE IBASHSYn it al yst s
ex- hausted, the feeding streamof the alkylating agent to the alkylation
react orveént s péadédats i arkgeRerabiageREosRsSsS| A S QR i Tm C2- 4

ol efins, isopropanol or m xtures of isopropanol and propyl ene, whereas the
streamatf leanmtparsisbly fehaesteduebstoffertdddin dhh&EaRad oy~
optionally raising the tenperature of the catalytic bed, when it has been
deci dedidtoiamroy twanshékyégbhenatrieactiomeativerficegting thieyHeronadniser at ur e
than that .of the_..alkylation process. Wen the regeneration process is
concl udegirederperdsajeotedt fioralihd atéguneagdnmng & regdtmentad afo-e®e- begi n

the alk:L:;ending the feeding of the alkylation or transalkylation
‘reagents. This embodiment is particularly <onvenient and
preferred when the alkylation or transalkylation reactor is
a continuous reactor, even more preferably a catalytic
fixed bed continuous reactor.

When the regeneration process of the at least par-
tially exhausted catalyst is carried out in the same alky-
lation or transalkylation reactor, a particularly preferred
aspect of the present invention is to use, as aromatic hy-
drocarbon for the regenerating treatment, the same aromatic
substrate used in the alkylation or transalkylation proc-
ess, after suspending the feeding of the alkylating reagent
“or polyalkylbenzene, respectively, to the reactor. This em-
bodiment is particularly convenient and preferred when the
alkylation or transalkylation reactor is a continuous reac-—
tor, even more preferably a cataiytic fixed bed continuous‘

reactor. In practice, according to this particular embodi-

-
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tion process, after possible cooling of the catalytic bed. This particular

enbodi nent is very useful in the case of the regeneratio ﬁﬁ?@usted
catal yst containing beta zeolite, Y zeolite or MCM 22 zeg?%%%%ﬂbre erably

beta zeo- lite, deriving fromthe al kyl ati on of benzene with ethylene to
gi ve et hyl benzene or of benzene with propylene to give cunene, o-r

deri vi ngiehronn heorad kydcatd af dfhdenggarenathoni popcepanolf, thkopaeor m xed
wi th propylene. According t0 a particular enbodi nent in continuous of the
regener akin®n iprvagasiomf v pr esentithveaikghatwbencahalgghadst ex-cat al yst
deriving froma transal kyl ation process is to be regenerated, the feeding
pol yal kylslamt,i o Hy dfed Ry homnredm eam thet hekylansagkphetionor eéhet or i s
suspended, - 14 8 January 2004 whereas the stream of aromati.c substrate

conti nugs kA 418 o ebddiheid eacspendeq) i enall ylkgiainggt hgehemerat ure of
“the catalytic bed when it has been decided to carry out the regeneration

treat ment, Ats & JUGNET £ EGIRE 2L, UbgekhaR , t Nalopebpbh€lt bansdbdtylratsl @ process.
When the regeneration process is concluded, tﬁe feedi ng of the

pol yal kws%;;fr%rﬁxﬂ;@téﬁdi Brobgobabl ediHed-d=8s hagi Nstheahr asaldonlaaticon
arte

process, possi bl e cooling of the catalytic bed. This particular em

bodi ment jis. el USBhHLnhids | RE GASCrel e £ROCRBEAELE) Afptidmeaiaust ed
catal yst” cont'al ni ng beta zeolite, Y zeolite or MM-22 zeolite, preferably

3?;?h§F§%%%%%E£e%%¥:g%g%%§§£595 ol andl kyi 8041 oheBENZRBR Wit hhas
been decided to carry out the regeneration treatment at a
higher temperature than 'that .of rhe.alkylation process.
When the regeneration process is concluded, the feeding of
the alkylating agent is restarted to re-begin the alkyla-
tion process, after possible cooling of the catalytic bed.
This particular embodiment is very useful in the case of
the regeneraﬁion of an exhausted catalyst containing beta
zeolite, Y zeolite or MCM-22 zeolite, preferably beta zeo-
1ite, deriving from the alkylation of benzene with ethylene
Vto give ethylbenzene or of benzene with propylene to give
cumene, ‘or deriving from the alkylation of benzene with
isopropanol, alone or mixed with propylene.
According to a particular embodiment in continuous of
the regeneration process of the present invention, when an
exhausted catalyst deriving from a transalkylation process

is to be regenerated, the feeding polyalkylaromatic hydro-

carbon stream to the transalkylation reactor is suspended,

- 14 -



m xed wth triethyl benzene, or fromthe transal kyl ati on of benzene wth
di i sopraopyl benzene, optionally mxed with tri-- isopropyIQﬁﬂ%ﬁE zddaaﬂl

cases in which the regeneration is carried out in the sane a @iatlon or
transal kyl ati on reactor, and said reactor is in continuous, a WHSV

preferably ranging from1 to 20 h_1 is' adopted, even nore preferably from
2 to 8 h-i. In accordance w

h_what, | ified above a furth t
of the BRSSaT THverEr B ol BEOREC by BRRYFARYbn il ORMRS | FOcaRt i nuous.
in th f Liti ta- .lyst . preferably i i xed hed
Gact ortechitnt Ao FREFEOTe LIST TG I k7 My o1 KGRt Ll &2 ed 1rom
| ef i taining f 2 to 4 carbon atops,, j | ix- -15- 8
Danuar - O R AT GO OIS ol 35 PSP SRS HL FABRY! PR Bener a. 1 on

of the catal yst, comprising the follow ng steps: a) alkylation of_ a feeding

- of ar orEgeRETSAMtEREIRNE Feditgher doRperstFeaddd &5 %% out in

at-least par tially liquid phase and in the presence of a zeolitic cata-

| yst, urhe |trarsabkwlalsionsBRRCaEst cHlen phhei FLIgELLENIER AXGTeS®) -

suspension., of the feeding of the al kylating_agent and treatnent of said

deact i vat ecbnatadgd: whe hfeadingeafn§hef PoRyaliydmierc 33eBSti4t &Sal one, in

| i quid phase and at a tenperature higher than the alkylation tenperature

of stepedtasmdl tenpm-diagin bthag twoaslikEd HaneBrotese ard t8J0C, unti |

t he catal yst has been . '
‘possible cooling of the catalytic bed. This particular em-

bodiment is very useful in the case of the regeneration of
an exhausted catalyst containing beta zeolite, Y zeolite or
MCM-22 zeolite, preferably beta zeolite, deriving from the
transalkylation of benzene with diethylbenzene, optionally
mixed with triethylbenzene, or from the transalkylation of
benzene with diisopropylbenzene, optionally mixed with tri-
_isopropylbenzene.

In all cases in which the regeneration is carried out
in the same alkylation or transalkylation reactor, and said
reactor is in continuous, a WHSV preferably ranging from 1
to 20 h™! i5 adopted, even more preferably from 2 to 8 ht.

~In accordance with what is specified above, a further
aspect of the present invention relates to an alkylation
process in continuous, in the presence of a zeolitic cata-
lyst, preferably in a fixed bed reactor, of an aromatic
substrate with an alkylating agent selected from olefinsﬁ

containing from 2 to 4 carbon atoms, isopropanol and mix-

- 15 -~



regenerated; c) re-establishnment of the tenperature conditions used in the
al kylation in step a) when the regeneration has been carréﬁd out @é a
tenperature higher than that of the alky- lation step, and qnuary, '%g of
the feeding of the alkylat- ing agent. The regenerati on process of step b)
is preferably car- ried out at a WHSV ranging from| to 20 hours-',

pref er abjured roMm 2sberdphouls-and Theopelpaeat uwie hofcydi 5 skegeneehera- bly
ranges from 200 to 290C. The aromatic substrate is preferably benzene and,

when thaod lof atiGagenist s @@npfﬁéi% 69k e 9l B ingSsesgsera- bly
sel ected from et hyl ene and propyl ene. e zeolitic <catalyst preferably.

contai ng)a zealihtSQIrecsedaf rmBdeia of 1§r0m§t§@n%{ﬁétzl%% zeptptg and Y

zeolite, and is preferably beta zeolite. The reaction conditions of step

a) are tdesg fiessri hedyhAchhl Kyt ec@ﬁﬁiéé?ﬁéﬁ?gt gggxaggrféaée @QE-“ eld.

-or those de- scribed above rélating to the aromatic sub

strates,qi . a:zepl it i i SPpX O -] _or m xed
W th prgﬁﬁﬁéﬁgajﬁﬁﬁgg orJ§%6§%31%§ 5%%t§$%¥%%€%i$?e% g gggFl% #%?%her :
aspect qf € NL LN ' e r.an la- 1] cess in
conti nug sstth'l n@éﬁagfppé%e\r{%gﬂo]f%a{ stelg{)?% %9 ggt%asl%y}%!%%%f e(?% ?K‘/E{rlgn -a fixed
bed reaqﬁgﬁr of an aromatic substrate with one or nore polyal kyl aromati cs,
with cyclic’

{b) suspension:of the féeeding of the alkylating agent and

treatment of said deactivated cataiyst with the feeding of the
aromatic substrate alcone, in liquid phase and at a temperature higher
than the alkylation temperature of step £L said temperature being
;omprised between 150°C and 290°C, wuntil the catalyst has been

regenerated;

c) re~establishment of the temperature conditions used in
the alkylation in step a) when the regeneration has been
carried out at a temperature higher than that of the alky-
lation step, and re-starting of the feeding of the alkylat-
ing agent.

The regeneration procéss of step.b) is preferably‘car-

ried out at_a WHSV ranging from 1 to 20 hours™, preferably

from 2 to 8 hours™. The temperature of this step prefera-
bly ranges from 200 to 290°C, |

The aromatic substrate is preferably benzene and, when
the alkylating agent 1is an olefin, said olefin is prefera-

bly selected from ethylene and propylene. The :zeolitic

catalyst preferably contains a zeolite selected from beta
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regeneration of the catalyst, conprising the followng steps: a)

transal kylation of a feeding of aromatic substrate wth agfeeding éj

pol yal kyl aromati ¢ hydrocarbon, carried out in at |east pa?HP3T$¥"P Gui d
phase and in the presence of a zeolitic catalyst, until the catalyst shows
at least partial deactivation; (b) suspension of the feeding of the

pol yal kydesrlairted i andhy¥ir ecailhtn, and tiseatmeiuranfl s dak deass i vias edTrat al yst
with the feeding of the aromatic substrate alone, in liquid phase and at a

t enper atnge-thighetond hatoidiectr anspl kyl atreon Hopealadariad stepig), said
tenperature being conprised between 150C and 290C, until the --catal yst

has beerrdwgenesatiedindyn I o esikpdtt shapnted theilenper ahy=e cqaditions
used in - 17 8 January 2004 the transal kylation in step a) when the

regener afd,ohdisaees ¢ankkedgoUo athd éftﬁfggéewﬁeo@ eimdtan thet of the

transal kyl ati on step, and re-starting of e_feeding of ‘the

pol-yal k @t icg T rOReLek i t ep: i Iy car -
ried ou%gtgci a \/KH%L\I/1 régﬁegi ng fro(?né 1&{]0%%%?9%){%?%?2%%%iS/éOEPlF(gén%@?b 8 h-1.

The t enpgratur ) TS I ranges from 200 to 290C. The
MRAHH T Hiddy %%I‘gﬂ:axgtf@]gé@ y

aromati c substrate I's pref enzene and the aronmatic hydrocarbon is
preferably S%?necat&%d\!c{dﬂ{ﬁé" LY imRENZENG QR QRAldNGE Xed Wi b fher
triethyl benzéne, an 'l So-
aspect of the . present invention relates to a transalkyla-
tion process in continuous, in the presence of a zeolitic
catalyst, prefeirably in a fixed bed reactor, of an aromatic
substrate with one or more polyalkylaromatics, with cyclic
‘regeneration of the catalyst, comprising the following
steps:
aj transalkylation of a feeding of aromatic substrate
with a feeding of polyalkylaromatic hydrocarbon, carried
out in at least partially liquid phase and in the presence

of a zeolitic catalyst, until the catalyst shows at least

partial deactivation;

{b) suspension of the feeding of the polyalkylarcmatic hydrocarbon
and treatment of said deactivated catalyst with the feeding of the
aromatic substrate alone, in liquid phase and at a temperature higher
than the transalkylation temperature of step a), said temperature being
comprised between 150°C and 290°C, until the -catalyst has been
regenerated;

C) re—establishment of the temperature conditions used in
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propyl benzene, optionally m xed with triisopropyl benzene. The zeolitic
catal yst preferably contains a zeolite se- |lected fron1beg? %Folh%@4and Y
zeolite, and is preferably beta zeolite. The process con |%1gﬁ@’ step
(a) are those described in the prior art and are known to experts in the
field. The regeneration of exhausted catal ysts according to the present
invention and in accordance with what is de- scribed above, is conveniently
used al hei nremsadaydasioncatl PEER ddr i WRRY £REM LIHEFTAEECQbNBF ocess of
a nonoal - kyl ated aromatic hydrocarbon congnising the followng steps: 1)
al kyl at beanofazrieddiong it afofgiPeratBser Aighgict Hhan ftdadi mf okhan
al kyl ating agent selected from C2_C4 olefins, 8 January 2004 i sopropanol
and nm xtueesadkylsbvpeopaheb.asddprepyrentingapf Ehedfeeding af rbhast
partially liquid phase and in the presence of a zeolitic catalyst; 2)
- separ at poliyael kyherpmadict obtained in (a) into a frac tion containing the
~aromatic substrate (b), a fraction con- taining a nonoal kyl ated aronmatic
hydr ocar bon @nd feyenerbtioni pmoceassavfii agepobyalikybaeéerabbyncat—
hydrocarbons, 3) transal kyl ation of the fraction containing polyal ky- |ated
aromat i gibydragar bens ViESVt hanariormpt frosullstirat 20 hihr rpedfewably at | east
partially |iquid-phase and in the presence of a zeolitic catalyst. In this
mul ti - strepred® pteca@sshthe Merygenenpétonuod biie this step preferably

ranges from 200 to 290°C.

The aromatic substrate is preferably benzene and the

aromatic hydrocarbon is preferably selected from diethyl-

benzene, optionally mixed with triethylbenzene, and diiso-

propylbenzene, optionally mixed with triisopropylbenzene.

The =zeolitic catalyst preferably contains a =zeolite se-

lected from beta zeolite and Y zeolite, and is preferably

beta zeolite. The process conditions of step (a) are those

described in the prior art and are known to experts in the

field.

The regeneration of exhausted catalysts according to

the present invention and in accordance with what is de-

scribed above, is conveniently used also in the case of

catalysts deriving from a preparation process of a moncal-

kylated aromatic hydrocarbon comprising the following

steps:

1) alkylation of a feeding of aromatic substrate with a

feeding of an alkylating agent selected from C;-Cs4 olefins,

—_—
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exhausted catal ysts can be carried out by contenporaneously suspending the

feedi ng of both the al kylating reagent and polyalkylarcwngiéﬁugépg ar bon,
and letting the aromatic substrate flow alone until the cafa yst's have

been regener- ated, or, preferably, the regeneration of the catalyst of
step (a) and the catal yst of step (b)' are carried out inde- pendently.

EXANPLELéoﬁblgé%é(i abhQNmi £64r& HENZENSrYhiho D oY | BREpY Lot Veca £UMENE 'S
(0] |

carrie ng an experi nental apparatus con- sisting of an Al SI 316

fixed bedo g - PLLOLY ©RCLOE . ot a1y | DLgh 18! pilaetena Ofinl R, @ total

| engt h n or the benzene and propylene in the. feeding,

[ aura pratente Bl P R e o Tamorature and preseur o con-
the tecll andSrorteton The Fir At EPATFEE PP at g BRI Dot
pat ont 5ok CaRFarhLep bhaas ate: TG BRSEFELY, BERGiar Phet T ETE T o

Tt or | aF31BCRCPhr JERHIY S cAEOBR L b AT o Homagst AbuSt catal yt i c
{omper afBRGt oPN 1508t 241 L D cRaLY AL 6T L ee Ber Bon A bee BFORRTEO G 6l hour and a

ben- 3) transalkylation of the fraction containing polyalky-
lated aromatic hydrocarbons with the aromatic substrate,
carried out in at least partially liquid.phase and in the
presence of a zeolitic catalyst.

In this mulﬁi—stepped process the regeneration of the
exhausted catalysts can be carried out by contemporaneously
suspending the feeding of both the alkylating reagent and
polyalkylaromatic hydrocarbon, and 1letting the aromatic
substrate flow alone until the catalysts have been regener-
ated, or, preferably, the regeneration of the catalyst of
step (a) and the catalyst of step (b) are carried out inde—
pendently.—

EXAMPLE 1

| An alkylation test of benzene with propylene to give
cumene is carried out using an experimental apparatus con-
sisting of an AISI316 fixed bed micro-pilot reactor, with
an internal diameter of 1 cm., a total length of 8.5 cm,

tanks for the benzene and propylene in the feeding, dosage
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zene/ propyl ene ratio of 6 mMm obtaining a weight percent- age of cunene in

the effluent of 19.6. The test is pro- |longed until the c ﬁﬁptr 4dan of
cunene in the-effluent drops to bel ow 5% by wei ght (3.728?. RE s poi nt
the re- generation procedure of the exhausted catalyst is initi- ated: the
feeding of propylene is interrupted whereas the feeding of benzene renains

e i e b fardioagY breotHd SRR M RE B, S
mai nt ai ned for 3 hours; th catalytic bed is cooled to a tenperature of -
20 8 FHhuaY YODEbHC 155EEAL Gt o i ot SRPE FRt R EGoRBra PG S Becti e

descri bed above, the feeding of propylene s re-started, th%thg | a- tion
processtFal r ef @i 14 SERArENHING i%%&%ﬁfb‘?/e’?r%d:ha? VYAt hed ‘?/arge of

cunene is obtained in the effluent equal to 19.51. The test is prol onged

Sunti |l taeakywcerf athe | beedfand R HE ¢ nERR 43 tAfS rerd t1 6£12% by
weight. At this point a regeneration procedure of the_exhausted cata- |yst

anal ogousst oishat chrx¥yHedbasedeon Pe4H t re@kite Apimihared® ofndthi s second

regeneration, the alkylation process is re-started, obtaining a weight

per centpyepafed uaede descriibedefifl yerampteal ©f Patemt application .

EP 0 847 802. 4.5 g of said catalyst, sieved into granules
having dimensions equal to 20-40 mesh, and 11.5 g of inert
material, are charged into the reactor, obtaining a homoge-
neous ¢atalytic bed ‘having a height equal to 8.5 cm. Ben-
zene and propylene are fed, at a temperature of 150°C, a
pressure of 30 barg, a WHSV of 19.6 g/g/hour and a ben-
zene/propylene ratio of 6 m/m, obtaining a weight percent¥
age of cumene in the effluent of 19.6. The test is pro-
longed until the concentration of cumene in the effluent
drops to below 5% by weight (3.72%). At this point the re-
generétion procedure of the exhausted catalyst is initi-
ated:

. the feedin§ of propylene is interrupted whereas
the feeding of benzene remains unaltered (WHSV = 19.¢6
g/g/hour);

. the catalytic bed is heated to a temperature of
220°C (at a rate of 0.6°C/min);

. the above temperature is maintained for 3 hours;.

. the catalytic bed is cooled to a temperature of



EXAMPLE 2 An al kyl ation test of benzene with propylene to give cunene is

carried out using an experimental apparatus con- sisting cg &@8@2%0%16
fixed bed mcro-pilot reactor, with an internal dianeter o% m, a tota

-length of 8.5 cm tanks for the benzene and propyl ene in the feeding,
dosage punps for the feeding of the two reagents in |liquid phase, an
automatic systemfor the tenperature and pressure con- trol, for
di schark¥hd-the effluent fromthe reactor and for the analysis of the feed
and product. The catalyst used in this test is a catalyst based on beta
zeol i te siniftar the endt 9fr epafed edRNeEI eI beBrPREERARDIEESL PSht ent
applica- tion EP O 847 602. 4.5g of said catalyst, sieved into gran 8
Januar yal2o9od, utke faedhgadpepsopyseaguals trer-staoteg nddie aldeyler 5 g of
inert material, are charged into the reactor, obtaining a honmpbgeneous
~ cat al ytttobegtvadsy asherglactijated o 388 SdescrilBethz ébevend pnrdpyd ene are
fed, at a tenperature of 150C, a preéessure of 30 barg, a WHSV of 19.6
g/ 9/ houwe Bt a geerwentage/ podpyuseae al §o0 obft 6 netim iobtaenieff uenti ght .
percent- age of cunene in the effluent of 19.44. The test is pro- |onged
until tdégugbnesentvatilonTok testnds rprdiomfdd uertil drivpssdmcdreimy 5% by
weight (3.04% . At this point the re- generation procedure.of the exhausted
catal ystibs bpi timeatedn thdecfeedeny afopsopyl €re0$ oy Merghipt etk t he
flowrate of the benzene feeding is reduced )

this point a regeneration procedure of the exhausted cata-

lyst analogous to that described above, is initiated. At

the end of this second regeneration, the alkylation process

is re-started, obtaining a weight percentage of cumene in

the effluent equal to 19.65.

EXAMPLE 2

An alkylation test of benzene with propylene to give

cumene is carried out using an experimental apparatus con-

sisting of an AISI316 fixed bed micro-pilot reactor, with

an internal diameter of 1 cm., a total length of 8.5 cm,

tanks for the benzene and propylene in the feeding, dosage

pumps for the feeding of the two reagents in liquid phase,

an automatic system for the temperature and pressure con-

trol, for discharging the effluent from the reactor and for

the analysis of the feed and product. The catalyst used in

this test is a catalyst based on beta zeolite similar to

that prepared and described in example 4 of patent applica-

tion EP 0 847 802. 4.5g of said catalyst, sieved into gran-
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to a value of WHSV = 4.0 g/g/hour the catalytic bed is heated to a
tenmperature of 220C (at a rateof 0.6C/ mn); the above t erper | is
mai nt ai ned ‘for 24 hours; the catalytic bed is cooled to a enhééa ure of
- 150C. At the end of the regeneration procedure described above, the
original flowrate of benzene is re-established and also the feeding of
propyl ene, the al kylation process is re-activated as descri bed above, and
a wei ghtlper bentiage disfercimpase ¢Grabttd ndd-1tA MAEhef ARdertl -equalcfo 19. 31
The test is prolonged until the concentration of cunene in the 8 January
2004 af Lheent mitepsi dlo A#2%hyrged ghttoAthehizeasdion. ©bteyjeninerati on
procedure of the exhausted catal yst anal ogous to that described above, is
i ni ti at REmodentbesendtefl vthics beec haoncha egdresrgdtt amuahetal &yd atmon process
is re-started, ob tam ng a wei ght percentage of cunene in the effluent

" equal  Ben18nd8anBXpYBEiidnAnazkkfkd,i an tesempérbenzenefwlth’Gr opyl ene to
give cunene is carried out using an experinental apparatus con- sisting of
-- an Abgk3ifrbi xef bBed bairer, 0-Pi WHEVr @dCtDd .6 Wyl §i/hauri aner ral benamet er  of
1.2 cm, a total length of 22 cm tanks for the benzene and propyl ene in

the feediRg/pdepduencPumic IJf tdhanfeedbinga diiddea t woigkagpatseht-1 i quid
phase, an automatic systemfor-the tenperature and pressure con-
age of cumene in the effluent of 19.44. The test is pro-
longed until fhe concentration of cumene in the effluent
drops to below 5% by weight (3.04%). At this point the re-
generation procedure of the exhausted catalyst 1is inita-
ated:
. the feeding of propylene is interrupted
. the flow-rate of the benzene feeding is reduced
to a value of WHSV = 4.0 g/g/hour
. the catalytic bed is heated to a temperature of
220°C (at a rate’of 0.6°C/min);
. the above temperature is maintained for 24 hours;

. the catalytic bed is cooled to a temperature of

o

150°C.

At the end of the regeneration procedure described
above, the original flow-rate of benzene is re-established
and also the feeding of propylene, the alkylation process
is re-activated as described above, and a weight percentage
of cumene is obtained in the effluent equal to 19.31. Thé

test is prolonged until the concentration of cumene in the
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trol, for discharging the effluent fromthe reactor and for the analysis

of the feed and product. The catalyst used in this test i Snif ial Y
zeo- lite (called 330 HUA, of Tosoh Corporation). The con3%%¥%g 8@ t he

al kyl ation reaction are the follow ng: Tenperature at the inlet = 150C
Pressure = 38 barg WHSV = 20 g/g/h [Benzene]/[Propylene] =7 mim1.2 g of

catal ﬁéff g%,g%_pggo;,y% Y4 24070 N I FL €t B - £n 2. g RN e of

orm and then grinding and sievi into granul es having
di i | .t 0-40 f ial d
nt o HEETELOR oP PO R - A Roragise et b £ B3 BaoRRg S hel gt
| to- 22 The feedi f _the. ts,. t d tajni i ght
per ent EE HCRGRURES | FOTTEr ofTI UohE Soghl o T S Werlthe Hancent  ati on
of cunene in the effluent_dro {9, bel ow 5% b mei%hl 2.99 , the
ol I owi Aigr ERERBRERF AR phiit cabF el REIPR PTATRAE 55 (1 TeSHis o> br opyl ene

is interrupted the catalytic bed is_heated tp a te ture of 00C, the
above tEApRLRGUReWRLIRRi PREFFREAESOF AtheRe ln?ﬂﬁagggéf???% &P ts cool ed

to a tenperature of
to 19.28. ' N

EXAMPLE 3

An alkylation test of benzene with propylene to give
cuﬁ;ﬁe is carried out using an experimental apparatus con-
sisting of-an ATSI316 fixed bed micro-pilot reactor, with
an internal diameter of 1.2 cm., a total length of 22 cm,
tanks for the benzene and propylene in the feeding, dosage
pumps for the feeding of the two reagénts in liquid phase,
an automatic system for the temperature and pressure con-
trol, for discharging the effiuent from the reactor and for
the analysis of the feed and product.

The catalyst used in this test is a commercial Y zeo-
lite (called 330 HUA, of Tosoh Corporation).

The conditions for the alkylation reaction are the

following:

Temperathre at the inlet = 150°C
Pressure = 38 ba;g
WHSV = 20 g/g/h
[Benzenel/[Propylene] = 7 m/m

1.2 g of catalyst (obtained first by forming tablets
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150C. At the end of the regeneration procedure described above, the
feedi ng of propylene is re-started, the alkyla- tion proce ' -
re-activated as descri bed above, and a weight percentage @?a%ﬁ%%ﬂ%Pﬁs-
obtained in the effluent equal to 13.61. Wen the concentration of cunene
in the ef fluent drops to bel ow 5% by weight (2.1%, a regeneration

d h d bed ab d d of
Phe T ogBRermit 25 b aPRgnat: aepl ctsbsthen AP oot S o el gnt

per cent age of cu n the ,effluent e 5 - 24 8 ary 2004
EXAVRLES tPcaﬁﬁ&gi?ﬁvbﬁvﬁﬂgaPk??&FF8HS 2651 Beppadn MeE prbRyPdne to
give cunene is. carrie ut us a catal yst based on bet eo, lite and
Phe - explr PReAfEtaPRLPaLa) QESoFPREdern  BERbhe. Tearhery cABEASRLBENd: t ) ons
during the test are the fol |own 15Q0C Tenperature at the inlet =

" Pressur @ h@@°§§ﬂ§°ﬂﬂ89atééyél§/BP% PB@E?@né?BFPBBﬁyF@H@ L8 APnfR:5 g of
the catal yst of exanple 1, ground and sieved into granules haV|n%

di mensi &he é@@ﬂlnﬂooﬁbtmﬁ rafgeny 19 1stagted. | peteinhberfareasBichar ged

into the reactor, ob-
percentage of cumene in the effluent equal to 13. ?1

When the concentratlon of cumene in the effluent drops
to below 5% by weight (2.9%), the following regeneration

procedure is initiated:

o ) the feeding of propylene is interrupted
. the catalytic bed is heated to a temperature of
200°C
. the above temperature is maihtained for 5 hours;
. the catalytic bed is cooled to a temperature of
150°C.

At the end of the regeneration procedure described
above, the feeding of propylene is re-started, the alkyla-
tion process is re-activated as described above, and a
weight pertentage of cumene is obtained in the effluent
equal to 13.61. When the concentration of cumene in the ef-
fluent droés to below 5% by weight (2.1%), a regeneration
procedure analogous to that described above, is initiated.
At the end of the regeneration, the alkylation process is
re-started, obtaining a weight percentage of cumene in the

effluent equal to 13.55.
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tai ning a honogeneous catal ytic bed having a height equal to 8.5 cm The
reagents are fed and a weight percentage of cumene is obtained in the

ef fluent equal. to 19.7. The test is prol onged and when t heé® ¢BWEBMEGM | on of
cunmene in the effluent drops to below 5% (1.01% the fol- | ow ng
regeneration procedure of the exhausted catalyst is initiated: rupted the
f eedi ng_of propyl ene aqg benaene is inter the systemis flushed with
nitroggﬁggﬁﬁﬁéiédéfﬂgﬁhéﬁaﬁﬁﬁh the same flowrate used for the benzene in
t he al kyl ati on phase 8, January 2004 the catal tic bed is heated to a

t enper at ur e A&¥ é@%ﬁk? Hnat ?§¥e %{%?Wﬁ%ﬂﬁrﬁlt t RECHE 986 oM R ure is
mai nt ai ned for 3 hours the catalytic bed is cooleg tenperature of
150C. MmeTife BhdCBFriRE P¥Gelsidd ch GreRLbYRt ePASEE! PRe Q%inﬂ?oThe system
is flushed again with nitrogen, the feed- ing of benzene:' and propyl ene
and t hdidiayang idie e Bmental SpRarat U dRscinndl dhSFEmRIR &ini ng a

wei ght percent- age of cunene= 'i'n- the -effluent- of 1.66. A second
regenera- tildwe preredior renditéensddurinchdhmanteibyags ddscridkd before,
usi ng cycl ohéxane instead of n-hexane. At the end of the regeneration.

proceduravidescri bed, the systemis flushed again with njtrogen and.the
feedi ng of benzene and

Temperature at the inlet = 150°C
Pressure = o 30 barg
WHEV = 20.0 g/g/h-
[Benzene]/[{Propylene] = 6 m/m

4.5 g of the catalyst of example 1, ground and sieved
into granules having dimensions equal to 20-40 mesh, and
11.5 g of inert material are charged into the reactor, ob-
taining a homogeneous catalytic bed having a height equal
to 8.5 cm. The reagents are fed and a weight percentage of
cumene is obtained in the effluent equal to 19.7.

The test is prolonged and when the concentration of
cumene in the effluent drops to below 5% (1.01%) the fol-

lowing regeneration procedure of the exhausted catalyst is

initiated:

* the feeding of propylene and benzene is intef—
rupted

. the system is flushed with nitrogen

. n-hexane is fed with the same flow-rate used for

the benzene in the alkylation phase
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propyl ene and al kylation test are re-started as described above, obtaining
a wei ght percentage of cunmene in the ef- fluent of 0.93. 8 January 2004
CLAIMS 1) A process for the regeneration of a zeolitic cét@nyary 2804| east
partially exhausted, deriving froma preparation process of a
nonoal kyl ated aromati c conpound by neans of the al kylation of an aromatic
hydr ocarbon sub- strate with an al kyl ati ng. agent sel ected from ol efins con-
taining fromtwo the f oatabsutbonbedonss hedprdphfok &fPpaDRtULf L of

i sopropanol and propyl ene, or by neans of the -transalkylation of an

ar omat b2@RbSt faf ea wrd ke opk %rsn%(%l%b{yalkylated aromati ¢ hydrocar bons,
effected in the pres- ence of a zeolitic catalyst and in at |least partially
lig- uid phase, stia albgencratporaiproress wohprd gied) SubjEdtdurs: t he
exhausted catalyst to treatnent with an aromati c hydro- carbon, in a liquid
. phase, at a &enpetlad ucathighéc thean idhatoateadhioh a Heempsd datiwte oof or
transal kyl ati on process, from which the exhausted catal yst derives, was
carri edlb@fC.said tenperature being conprised between 150C and 290C. . 2)
The process according to claim11l, wherein the aromatic hydrocarbon used for
the- regenermti amd r eatinemf ithesetegererat bonb@rosedureo] denerinaght hal ene
and their mx tures. 3) The process according to claim1, carried out at a
t enper agboee| anpgengybtem 150flash88Cagafinawptbssiteogen, the feed-

ing of benzene’ and propylene and the alkylation test are
re-started as described above, obtaining a weight percent-
age of cumene in the - effiuent of 1.66. A second regenera-
tion procedure is effected, in the same way as described
before, using cyclohexane instead of n-hexane. At the end
of the regeneration. procedure described, the system is
- flushed again with nitrogen and the feeding of benzene and
propylene and alkylation test are re-started as described
above, obtaining a weight percentage of cumene in the ef-

Fluent of 0.93.
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ranging from5 to 50 bars and for a tine ranging from0.1  to 60 hours. 8
January 2004 4) The process according to claim3, carried out at
tenperature ranging from200 to 290C, at a pressure rangi%gaquraﬁfﬁ% to 40
bars. and for a tine ranging from15 to 35 hours. 5) The process accordi ng
to claim1, wherein the zeolitic catalyst is a catalyst containing a
zeolite se- lected frombeta zeolite, Y zeolite, nordenite, ZSM 12,

MCM 22. 6 rocess according to claimb5, wherein the zeolite is beta
zeolite. process according to one of the clains from1l to 6, ’

wherein the exHausted catal yst derives froman al ky- lation process of an
aromatic substrdte Wt RTAYSAkyIERS ngheageraeseradion f pém dl efeabitic
containing fromtwo to four carbon atons, isopropanol and m xtures of

i sopr opanbP @AY Str &by| eRaStcaPrirEdaddty | pxapvsEsst pderiying | £gaind dhase.
- 8) The process according to claim?7, wherein the aromatic substrate is
benzene, P&EREFELIIpMIRFLPe of at Meppadicnlgtes ayorrid gprewessunt doy di ng
to claim8, wherein the aromatic substrate is benzene. 10) The process
accor di ngegngl api Lhevheddivd athioml ofkydat ianpmeddet hydeohpkboe osub-

propyl ene. 11) The process according to claim?7, wherein the ex-
strate with an alkylating agent selected from olefins con-

taining from _‘two to four carbon atoms, isopropanol and mix-
tures of isopropanol and propylene, or by means of the
transalkylation of an érbméticnsgPStraté with one or more
polyalkylated aromatic hydrocarbons, effected in the pres-
ence of a zeolitic catalyst and in at least partially lig-
uid phase, said regeneration process comprising subjecting
the exhausted catalyst to treatment with an aromatic hydro-
barbon, in a liquid phase, at a temperature higher than'that at which the
alkyia_ti'on or transalkylation process, from which the exhausted catalyst
derives, was carried out, said temperature being compriséd between

150°C and 290°C.

2} The process according to c¢laim 1, wherein the
aromatic-%ydrocarbon used for the regeneration treatment is
selected from benzene, toluene, naphthalene and their mix-
tures.

3) The process according to claim 1, carried out at
a temperature ranging from 150 to 290°C, at a pressure

ranging from 5 to 50 bars and for a time ranging from 0.1

teo 60 hours.

~——
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hausted catal yst is based on beta zeolite and derives from8 January 2004
an al kyl ation process of benzene with an al kyl ating agent .selected from
ethyl ene, propyl ene, isopropanol and nixtures of isopropdhé$nuant 2004 '
propyl ene.. 12) The process according to claim7, wherein the aromatic
hydr ocarbon used for the regenerating process is equal to the aromatic
substrate of the alkylation\proceﬁi. 13% ThE progess accor kgﬂéto claim7,
carried out 4n e RERFHKFTONPeatPi GnaiTay THéE LEording to
claim 13, wherein the reactor js a nt i nuo reactor. 15) The process
accor dihg CEBOETALHIEs, TARBIRY n RS fO0ctidr PA0ACTi Ad B RBT#HIOUS
reactor. 16) The process according to claim 12 and 15, wherein the

r egenereAnHng r EEOHeAP 9 & RABF AR ACEoRt FABGUTARLINN LR atdnat i ¢
hydr ocarbon the sane aromatic substrate stream as the al kylation process.

+17) Thet@rdedsxiBcording to claim 16, wherein an ex- hausted catal yst
based on beta zeolite deriving froman al- kylation process of benzene wth
an al kyl ati rfig agdiite sproceste ORI LRGY ItheClpiBpyl en¥heirgdpr ool and
m xtures of isopropanol with propylene, is regenerated in the sane
al kyl atzevliehct crtadysy tie desasdad ysitr eapataig)imheapragidsideacterding to
one of the clainms from1l to 6, wherein the exhausted catal.yst derives from
a tranbatked atfirom pbetesszagflidre ar §natéel hyel ovarbeniseh ZSM-12,
MCM-22.
6) The process according to claim 5, wherein the
zeolite is beta zeolite.
T) The process according to one of the claims from 1
to 6, wherein the exhausted catalyst derives from an alky-
lation process of an aromatic substrate with an alkylating
agent selected from olefins containing from two to four
carbon atoms, isopropanol and mixtures of isopropancl and
propylene, carried out in at least partially liquid phase.
8) The process according to claim 7, wherein the
aromatic substrate is benzene, toluene, naphthalene or
their mixtures.
9) ‘The process according to claim 8, wherein the
aromatic substrate is benzene.
10) The process according to claim 7, wherein the al-
kylating agent is ethylene or propylene.

11) The process according to claim 7, wherein the ex-

hausted catalyst is based on beta zeolite and derives from
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8 January 2004 strate with a polyal kyl ated aromati ¢ hydrocarbon, carried

out in at least partially liquid phase. 19) The process acgording to claim.-

18, ‘wherein the aromatic substrate is benzene, tquene,‘n%ﬁ#ﬂW%N@QQﬂcn
their m xtures. 20) The process according to claim 18, wherein the
aromatic substrate is benzene. 21) The process according to claim 18,
wherein the_ polyal kyl ated aromatic hydrocarbon is diisopropyl benzene,

opt i onadh yakkydatirh REGGessprobyPBRaeRfeWibh diethyiier-iem9eRbti onal |y
m xed with triethyl benzene. 22) The process according to claim18, wherein
the expaleceddchranysthydentsclrony beld, ze8PPFRPAML RRE VBEXTYF®f a
transal kyl ati on process of benzene with diisopropyl- benzene, optionally
m xed wefhisepreppropywbshzprepybendi- et hyl benzene, optionally nixed with
triethyl benzene. 23) The process according to claim 18, wherein the
-aromatic hydidcarDoa ysarcdssr aheordgedierta i ndapmocess wiheredguatheo the
aromati c substrate oft the transal kyl ati on pro- cess. 24) The process

accor di agomnat ttahmdk®cacdron etsaxut £on the sswensidafiag @roeess ois 25) The

process according to claim?24, wherein the reactor is a continuous
react oreqe@) #Tbetheoaesmaatcosdbayrabecdii the 25] kyhetBom phec&sdanuary 2004

13} The process according to claim 7, carriedhout'in
the same alkylation reaction.

14) The process according to claim 13, wherein the
reactor is a continuous reactor.

15) The process according to claim 14, wherein the
reactor is a fixed bed continuous reactor.

16) The process according to claim 12 and 15, wherein
the regeneration treatment is carried out in continuous us-
ing as aromatic hydrocarbon the same aromatic substrate
stream as the alkylation process.

17) The piocess according to claim 16, wherein an ex-
hausted catalyst based on beta zeolite deriving from an al-
kylation process of benzene with an alkylating agent se-
lected from ethylene, propylene, isopropancl and mixtures
of isopropanol with propylene, is regenerated in the same
alkylation reactor using the benzene stream.

18} The process according to one of the claims from 1

to 6, wherein the exhausted catalyst derives from a

transalkylation process of an aromatic hydrocarbon sub-
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reactor is a fixed bed continuous reactor... 27) The process according to
claim 23 and 26, wherein the regeneration treatnment is.carried out in
continuous us- ing as aromatic hydrocarbon the sane ar onatd @8aHs3004t e
stream as the transal kyl ati on process. 28) The process according to claim
27, wherein an ex hausted catal yst based on beta zeolite deriving froma

transal kyl atiori-' procesg OL bfnze e wth dii %%prop Ir%enzene rf%ii onal |y
m xed WEHREERI MibPr dhyPBEWS EREL2 P dREPRGLBEN DYIERE 2 S ES T onat TH 7Y xed wi t h
triethyl benzene, is regenerated in the sane transal kyl ation reactor using
t he ben‘i'éhelns?tebﬁ‘?s’ég?aﬂ_ﬂl%}rhﬁ]a’r‘il'bhgpﬁ’lb%%%s in a continuous reactor of
an aromatic substrate with an al kyl ati ng agent sel egt ed. framo| efins
cont ai ni ng f¥8m The PrEsEEEn 2EHEILTSobPosa-2 1ol L Eind WSk I estBE
i sopropanol with propylene, in the presence of a zeolitic_ catalyst, with.
- cyclic asgeabigti sabSbFathe FeolRanzenat altpitengonpheBi B2t RBSf oPFowni ng
steps: a) alkylation of a feeding of aromatic substrate wth a feeding of
al kyl at thgiggmaxfucasried out in at least partially liquid phase and in
the presence of the zeolitic catalyst, until the catal yst shows at |east
partial dea20)vaThenprogessuspersidinef tohe adadi k- ofWheaeldl khat i ng
agent and treatment of said deactivated catalyst with the feeding 8
Januar yazofdtat: shbsaretetiic baebgenate alone, in liquid phase and at a
t enperature '
21) The Pprocess according to claim 18, wherein the
polyalkylated aromatic hydrocarbon is diisopropylbenzene,
"-optionally mixed with triisopropylbenzene, or diethylben-
zene, optionally mixed with triethylbenzene.
22) The process according to claim 18, wherein the
exhausted catalyst is based on beta =zeolite and derives
from a transalkylation process of benzene with diiscopropyl-
benzene, optionally mixed with triisopropylbenzene, or di-
ethylbenzene, optionally mixed with triethylbenzene.
23) The process according to claim 18, wherein the
aromatic hydrocarbon used for the regenerating process is
equal to the aromatic substrate of the transalkylation pro-
cess.
24) The process according to claim 18, carried out in
-the same alkylation reactor.
25) The process according to claim 24, wherein the

reactor is a continuous reactor.

26) The process according to claim 25, wherein the
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hi gher than the al kyl ation tenperature of step a), said tenperature being
conpri sed between 150C and 290C, until the catal yst has been at |east

partiall'y regenerated; c) re-establishment of the tenperat@fau@endi%i ons
used in the alkylation in step a) when the regenerati on has been carried
out at a tenperature higher than that of the alkylation step, and ‘

re-starting of the feedi of th - | .at] gent. 30) The process
accordi"ﬁ%a'“%,"bmalJa1¢’r’r‘-i‘Z(S%l,X‘%ﬁﬂg)reeclI nC(%rfe;teiafludoel}l(}%:/tr“laé\/al‘é{{gJ catal yst is based on beta
zeolite, the aromatic substrate is. benzene and e at i.n ent is
sel ected frof et é?ﬁé’,ceparso@ﬁce%é,lrll%o T ocglaar%é‘} ,Zt%?rf%urk%és' o"*hpiqrseg%} o panol
w th propyl ene. transal kyl atj on groce s_in a continuous reactor of

31) A
an ar onf$ creUBREF AT EOW t PPy at kyFAF etF ArBHattt FAC UGS Boh, in the
presence of a zeolitic catalyst, with E clic regeneration of the zeolitic
. cat al ystngc@for pEPRFLLfe NUAFIAHHLR sF %s:saoﬁe t?gﬂ‘aﬂﬁﬁ%?l SATHHFR feedi ng
of .aromatic sub- Strate wth a_ feedi ng of pol yal kyl ated aromati ¢ hydrocar -
bon, cagireamoas FheatransatkyplRtion & ‘P??ﬁ§d phase and in the presence of

a zeolitic catalyst, until the catal yst shows at_|east parti al

deacti vat i on28] b) TReISPeIRS Th IFCOFRLABER MGl DI ther JHISEE Y12 %32 8

January 2004 matic hydrocarbon and treatnent_of said deacti.vated cat a-
hausted catalyst based on beta zeolite deriving from a

transalkylation process of benzene with diisopropylbenzene,
optionally mixed_with triisopropylbenzene, or diethylben-
zene, optionally mixed with triethylbenzene, is regenerated
in the same transalkylation reactor using the benzene
stream.

29) An alkylation process in a continuous reactor of
an aromatic substrate with an alkylating agent selected

. from olefins containing from 2_to 4 carbon atoms, isopropa-

nol and mixtures of isopropanol with propylene, in the
presence of a zeolitic catalyst, with cyclic regeneration_
of the zeolitic catalyst, comprising the following steps:

a) alkylation of a feeding of aromatic substrate
with a feeding of alkylating agent, carried out in at least
partially liquid phase and in the presence of the zeolitic
catalyst, until the catalyst shows at least partial
deactivation;

(b). suspension of the feeding of the alkylating agent

and treatment of said deactivated catalyst with the feeding
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lyst with the feeding of the aromatic substrate alone, in I|iquid phase and

at a tenperature higher than the transal kylation tenperatuyr ) . a),
said tenperature being conprised between 150C and 290C, uﬁfﬁpa%ﬁgbggtalyst

has been at |east partially regenerated; C) re-establishnment of the
tenperature conditions wused in the transalkylation in step a) when the
regenerdt the orrchatidbeshsvate etbreyt iatliautenpersat aie i ghesndebaniehat  of
the transal kyl ati on step, and re-starting of the feeding o

fthe' pdlighekytheredhar atayiatiby dredarbome 33) Shee By 0eass. tageosdihg to
claim 31, wherein the deactivated catalyst is based on beta zeolite, the

ar omat iteing ubstoratel iketbenz dsec@ndhd Reopo) Yakky! aledaas BBt hes Nydp0- carbon
is selected fromdiisopropyl benzene, optionally mnmxed with ‘

trii soptopyddrepasiial 1 pndqgahatylpenzene, option- ally mixed with
‘triethyl benzene. 33) The process according to claim 16, 29 or 31, wherein

the regeneration is-£3¢5bedsRMbnat @f\/\l“@i/era{]%w@raéwén Loh@i%idds 1. 34)

The process according to claim33, whereint regeneration is carried out

at a VVﬁ@é%KF%LEHefEQ$P§aEQOQ @hlgpggg%nu%E%n?qgéaa&gﬁﬁéﬁa%E%nTH%

REGENERATI ZEQOLI TT C CATALYST stract The present |nvent|oﬁ rel ates
. i . vaal it | | ati
to a pft?&ﬁf/fsg%lbﬁe oruecg%f‘g/ S%f%h@:%er%fsttu%é?ﬁ%rﬁf E‘}‘llﬁé{ @fléégf‘ogn he

or/;bansa ation cat a- at y éxhaus
SUbJeCtélkylation step; and re-starting of the feeding of the al-

kylating agent. )

30) The process according to <laim 29, wherein the
deactivated catalyst 1s based on beta zeolite, the aromatic
substrate is benzene and the alkylating agent is selected
from ethylene, propylene, isopropanol, mixtures of isopro-
pancl with propylene.

31) A transalkylation process in a continuous reactor
of an aromatic substrate with a polyalkylated aromatic hy-
drocarbon, in the presence of a zeolitic catalyst, with cy-
clic regeneration of the zeolitic catalyst, comprising the
following skteps: |

a) transalkylation df a feeding of aromatic sub-
strate with a_  feeding of polyalkylated aromatic hydrocar-~
bon, carried out in at least partially ligquid phase and in
the presence of a zeolitic catalyst, until the catalyst

shows at least partial deactivation;

(b} suspension of the feeding of the polyalkylaro-
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ing said exhausted catalyst to heat treatnent with an aro- matic

hydr ocarbon. In particular, the process of the present |nvegt|on s use ful
for regenerating exhausted zeolitic catal ysts which de- ri vB JPpRfY 2004
preparation processes of nonoal kyl ated aromati ¢ hydrocarbons by the

al kyl ati on of an aromatic hydrocarbon "substrate with an al kyl ati ng agent

sel ecteg hram @%&slc@éﬁonfsﬁa tirSQRRANANGS £ a8d i A H4l8S vl S QpIgpanol with

propyl - ene y the transal kyl ation of an aromatic hydrocarbon

substrangqil Liy @e.RL FBELA;RG YA keﬂ@rgf@@aeléy%gga&eees alchd,d Al kylation
or trans kyIa I On processes being carri n at | east artla Iy
liquid RQ&L%_% %gséna Jl]eatp r SS%Q&?era%ré? B?&l’?erystthagf ol Hrgrlls%lﬁ?fa"yign
temperature of step,_ a), said temperature.being comprised between 150°C
and 290°C, until the catalyst has been at least partially regenerated;

é) re-establishment of the temperature conditions
used in the transalkylation in étep a) when the rééenera—
fion has been carried out at a temperature higher than that
of the transalkylation step, and.re—starting of the fééding
of the ‘polyalkvlated aromatic hydrocatrbon.

32) The process according to claim 31, wherein the
deactivated catalyst is based on beta zeolite, the arocmatic
substrate is benzene and the polyalkylated aromatic hydro-
carbon is selected from diisopropylbenzene, optionally
mixed with triisopropylbenzene, and diethylbenzene, option-—
ally mixed with triethylbenzene.

33) The process according to claim 16, 29 or 31,
wherein the regeneration is carried out at a WHSV ranging
from 1 to 20 h.

34) The process according to claim 33, wherein the

regeneration is carried out at a WHSV ranging from 2 to 8

h-l
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