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diolefins and Cg minus light hydrocarbon, resulting in a liquid stream comprising Cs-Caz2

paraffinic hydrocarbons and Ce-Ca2 monoolefinic hydrocarbons which is reacted with an
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on the surface of the catal yst and bl ock reaction
sites. The preferred al kyl ati on reactor arrangenent
waeggestoezrl consi sts of two parallel reactors tP@eE/US2004/008370
alternately receive feed and a hot benzene wash so
. . odue . h _
b, 5oL 051 Qe IR, PRGSO B bl SR i an
allydstionngpne abohtining geealiylation tadsti gt esas tayghit tigdt wile of ahe by-

car bon. burning step. for_certai.n catal ysts such as
Pr?‘ﬁlﬂs ﬁl?eca'g%lﬁ‘g%ﬂ, Tegediofty @eggnrgil%pﬁ%qm- eipé’i}fmetrf at gsgymulate
onNBe sBifdcb BB catliyanmarildckt RaGH8 Sitds. PTRE BieSerfd@ alkylation reactor
reactivating al kylation catalyst that conprises

arigperreat Fragesipk gorisisiso twapatallehreagiarp they altespiely agngive feed and a

hoP SRARAE Wdknt REthat YRS rEREr Ak rﬁmlg% gﬁ,@& a@ﬁé 'fe offdf undergoes
reacti vati on process may be con te under

regeoaxiivn.ohsaddéion. tp bermepe washing other esgsumratjorstectiniques tray include

t hose, enpl oyed_.in an alkylation reaction: This. .
o P SR Ao ror dedp b Pl oo SRR Rids 2edits of apupina-
sililaf U over a relatively short tinme, thus mnimzing
disrugtion of the alkylatign operation. U S. Pat., No.
5, 1465008 Noepai 8§91 yi)leRchps p pRsGss {oF seastivatingalkylation

caBlysy 11l bdfprisc@LOMEBLinG ﬂ%{t%%%a%? with lﬂldfrégéﬁ %}P Z)tglllzgﬁe in the

catalytic reactor inli phase over "an a
sub@aréﬂazybsmﬁmﬁ olafig. gthel ecestivation prkcesst adyf bomonéheted under

. onsi.st | f natural .zeolltes synt hetic .
cof R, FE03 Ryt POl Rl e fee sPRloNH: g etiotation
re®tibn.CHiiepaeessfagie siesuribes tdacihaitiag tHheatlyade sBu budrthelatively

conprises periodically regenerating the catalyst by

sherg Ring B umiAee Osralignel e ko 4iar pRezgtions at | east
one (pgyr patf iING. 3, 149,008t (TgkrdY tehctRs S &R MBS pﬁk?slsefﬁgalkylating

I me

one  al cohol, in cycles lasting for a period of t _
arqfpatis ydfoarbpaniger Brediprsiatapyticaegrtorigdiqyidaphage over an alkylation

casSAPEFALES WL ok DBt e O R 3G M
syibetopeeuiitddatreintlajoat ERstCor@5Beiny] 81 (afimpiewn) sitieme had nagnesium
sont i'lf:}x%ous gro elihs for al kyl ati.ng,.ar onat .a? vst b
155t L BEWESST U | SPriEy REPAIGHY Jopeisetige Mg catalyst by
conthéiingdpatiasalysiaith a $@édntloCalléktydilepatiSiel alt@hatind6yith a stream of
lrcéesi red %cﬁy'l ation of benzene with Cl10-Cl4 detergent
at 5%‘@@6 alﬁ £ in; qycles ksting p@gn?q)ofgtinp% withjnethe range of about 2 to 8
hoRR P& D RANACNRRIn The FhEe BRMHuEEEGIRH0PANIE W thH lfl hourly
high yield, purity and selectivity are zeolites a df ot
spask aglociaed hip 10 yasi ¢ conposition of al umi num and/ or
mag [ ilicate T f s. further conprises
TROBTU Bl e 0SS Tl R, S STREET rocess o
alkylachi aednhatichlyydieart®nofin pafieid gdi dataytivorkhéot inMitilid tgh@se. The

1 2004/ 085062 PCT/ US2004/ 008370 cat al yst
solif g2t i Rhdne feted sloter é 2Rz VP Gior(wcdetgrgent range
paﬂgfﬂ oty QEHES ® e Khichf BoEMIky IR ek by thet%h'l% d@%&%‘nﬂfﬁgge with

. ong-lasting catal ytic effeectiveness. _
high yreld, ety andisdecBioBy 8812epBich and/hie¢ldys) havimechbasipeangmsiion of

aluin%um and/or magnesium silicate. The process further comprises regenerating the

catalyst semi-continuously and cyclically by means of passing into contact with the
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recovering the isonerization activity of

hydr oi sonmeri zati on catal yst conprising Goup VI
w@naiossox oup VII1 nmetal on hal ogenat ed refr ack@r/ys2004/008370

net al oxi de by subjecting the catalyst to a wash

h
el S BB S0 e B S B
pohhmmusmb&@hngmlon‘gdmngaytabrac pffmtwehmss by a hot

1YL, N BB 0% L e AR ALY f e o

re&fveﬂlﬂggthé @frféﬂﬁédoﬁ BQViREShy@foidon@RbatnQuFRLysE cERpHistd GREp VI
materitals to the feeds sent to the isonerization

and/gr @IFWVIHAIHS%@% balogenated refastosy Mkl Oxige by subjecting the catalyst
to 5%\%&% ?é il dr(tﬂ gt %Neﬁg 2RERURLY ﬁn%‘lexl%tlré‘té Moluene at 300°C. In
a ast one

cat ¥ contacting It
thepe I paasceesas;pma rieht |arorhatnpuscxlivqnh ameh inwyt lzugreceded rb}Ua Siot Bgtirogen-

coRfgine G S8 COMACENNG o PeB-BORRaPh TR P opegiodi

ad@fieARY light SHERIADIRANSEREM atbASBIE-cbhigitith lﬁﬁt@ﬁ@ls to the feeds sent
al kylatron conditions with an al kyl ati ng agent, such

to the ispspization calalysthe presence of alkylation catalyst
m rodess FoPGf 3 %ﬁ%}lﬁy{eb&ﬁ/aﬁﬁg Qlch@vated u&tm@’tﬁc alkylation

to provi ated arommti c produ
catdlysi mgslwwmyccbntacmtgac wiithgt tehgt onapalay sampend mebqlatl phesads taught

n @a%?gﬁb\}oy ﬁ 5?%2%% é]é de E%?{Ftl‘i?%gc?cre? ! ng'ﬁ%l%t%sath%( {3 ofl fa? contacting

a i@éd bbﬁhlhﬁlg@ﬁﬁlhﬂawatﬁﬁn@tm ghghsis bd’mzsrld; undat liquid phdse ndkylation

with _at |east .one polar conp sych as wat
coRgigisC g 2, aliylating ageny; whea%ﬁfg%ﬁv éoin T PiEsrREs of i lation
cath}ee/ ESmPAgRE a 56RE: tdrRRSiRf nlRRRET REHIR MUMPREIS YWrbvide an

npl oyed i n the | iquid phase al kyI ation that are
alksrtawd gpoatic prodeqt dpaag whishcontasting the exalystibiseoraest a lgpstpartially

dezgﬁ?k/%t]g fg ar opr% &l t@hsgp?@%éﬁ)m t é’lf%\I k@ngTé{tlg th% r?],t least

padt@it %ﬁﬁ&a&@&aﬂ%am) sitiely begacing n‘ow&h st flanst orwl poldracanmgpund,

n al kyl at abl e ar. ti.c co und in
o eE o (e By BOUTEn TR SRYPLLAHT Qo BRI PEDES under
coﬂrﬁmmeﬁﬁ&aﬁl& &i&?ﬂe@eﬁﬂ&&n}ﬁ@%ﬂ invhé mlqaiﬂ Jﬂiaké’ higyliaéh that are
cat al yst under al kyl ati on _condi tions; en the

sufficieay ltartat deast Meialyt dasad @éc@%y%tpmqoea@?mp@maaqw and (c)
col?gcﬁ%'t%aaw Ltef Lﬁﬁg uhe alkylation catalyst with a
0

car r al kyl ati on cat al yst
r eaPOIv @ubhﬂhed omﬂmtmms W@ﬂh%éﬁ& c@&asdﬁl@r)s d¢agh¢so a process for

vde rejuvenation.of catalyst a v ara
a“%a Ber 24 @&QA%F“S‘& Fomays RRB‘PQB%% 685”5 o/ pFHER R es: (o)
cotithekind 38O Ot ﬁ%&7@om€tl¢36(ﬁﬁ1ﬁﬁlﬁd bed af emgman@hgem W&thmejmtylatlon
aromatic a Iatlon or transal kyl ation cataly

catalyRipTiasy ﬁlgyla i perdifions; andepe Whsh demalkyletiony C%tﬂéstsl}aé Recome at
FERLA) B0 NS RTORIT A8y 01yt
unaharnal;lrgzlatlmg dabedyst atcadtivgtiomd qonditions. adbe quecese dis usaid stac provide

.aS an a u ntrate so I an nmmoni um car bonat e
rejuvenation O ca{gﬂys{n activity compara e o air fegenergtlon.

13



solution or an acetic acid solution, is taught in

publ i shed PCT application WO03/006160 (Dandekar). The
WO 200e/ggionyy prior art processes for reactivati oPCD1S2004/008370

catal ysts, however, either only apply to catalysts

used hidcéLaGt xleg&x%ré?i'h &r sptexhae{?o&ht?éjé]g%ﬂ@ﬁgﬁ RinsRRYatid catalyst

l'iquid phase ion and/or tr ation” over
comppifing e malecalay sieye bE conthdingrthel syt (malmﬁ vsaﬂkzyi oxygen-containing

act i

e {8 RS ROLR S0 eB R RN ol BF echBE RCCaBbe it an
aqme@qmlmﬁﬂmnusm a$ apr anwmoridm Rittake s@lﬁﬁﬁﬁtarﬁ aﬁl'lrkh‘lhlﬂﬁ | @fbonate

reaction. Thes prior. art processes, there
solgfiem gy %I%)CSH%F“E Eﬁlluiimbl il Bughtyn peblished R@é“dlpf”é‘iaﬁaﬁ W003/006160
D&ldekahent and effective technique for reactivating:

the deactivated catal yst enployed in a process for

pr odbe tibrsgoing paiok it RIPEAYEES {gr eeepoaliod sofusitaligstd, ihgwieder, either

I v| ati,on and/
onBEERE, R g Bed b PAcoRNG0E: oth SOAR' S0 BLRARA tianid phase
alkgtatioo narclalr irmsslikghtiompyei zadlite rmialyststoﬁin prcﬁnbndmw alkyl

to substantially ver tge activity

aroAligy FUROUATS o] FFe Sy KR BRResPg| %tdea%%tqd catalyst with

ma&frﬁ@ tat isaidt dquatbk Wsed@bOpBnded P %%G}Hﬁlcbﬂkﬂ'lht%ﬁ ﬁa&fb{ﬁs Fhese
partial |1quid E_lhase al kyl ati on reaction of

pnarr yharocessesa Herapier pifher He pef nply directly to thermsed) & an efficient and
effEGRE %&Bﬁ e fbl ?ea[:t?\aal‘ﬁh% \ég\% H:é’el}tl :5’[9(? %étﬁly?@&#}ﬁlgy&io foa process for

require a y mat er orei
preggtydna vt etkypraooess, ccsupﬂunds usingr hxgmh ,phhsedpo@enial liquid phase

t t .
RS By B s ERU L R Pr R Py S B e gt ospoapicg in sueh
apfifcatisized in the al kylation reaction. A react | vation
proce ssthat i nvol ves msi{yrlalsforel gn to
tially.

al kPPaFPEROVEE b subsiy Tseoves dbg sty OfCtB‘é tdéac(’ﬂlu ategd geolite
alki RGoh Q§t§ly§tr us%hlln %odﬁ@ﬁ&n of al'k?ﬁ%%nﬁﬁ& €5mfdimhde 9/ lﬁuli Eﬁase or

material ~ normal I'y required,” used gﬁoduce
parfipblieid phamgrallydationgerstion of @rcgnatwataed pkfig thergford stiilifs needed.

el B0 oAb OB 74 LR S5L B i o
alkglapiam atoeessnslichras mitoopeny h}tdlr@eﬁpmglggm dif et lgas, 3ram) water or
O T I R .
A tietistlviitién pridesh @R ifveve® NRtePhlsTOeRinSth MRy 1hifHK St obRE il %ncur

St rlai)pl ngtd]lqlas or stripping hydrocarbons, a conpressor
addiienaf (eests e dpithe lesasor Al Br walt ffr theseematerialp pndigr the material

noﬂ%ﬁgqg@.{ %P{/‘If‘s}pg Ipp?ﬁ)tgu&?&clﬁatﬂg g{ %estsoF\B{Hep u&p ?0%@{1 Eﬂt&@f may

use reacti vati on rocé ure 't
inc\WOrdRlitindyaD 84pi6RandCipetaBR 0 @440 A83 ﬁf)addmt&mat a;iu}irme_tm,axtﬁit ané labor

appar at us separ at e d recover, t pi ng .
reaiRPE I afbarale AR Fepmize AP, S yatpialt podler TBeer normally
reqpiredjued dr prédiRed ik thapkdeBss! eaht Qdditiohai quiihednk |r§(¥1${red may
appar at uses_and equi pnent required for disposal

inchidh: i iead der (PRe ot P, SIArage tapkst & olbp ystripping as \st stripping
hydr6@&8dn¥ 3t ¢ MbrilsOCRIM S A g4, § Blmp' ¥t th@stﬁ{a}lﬁhgth&%carbons,

heat exchangers to bring the material used solely for the reactivation procedure to the
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processes should not require steps that nust be

carried out at tenperatures so nuch higher than the
woeroressoed | cyl ati on tenperatures that an upgr aPer/Us2op41@8370

reactor's material of construction would be required

low for the reactivation procedu
delsﬂ%cf‘ teing)fahln‘\?a??p&ﬁa%ﬁ' goc Y G%aée & 2pd IECOVEL g stnsll) n‘[ﬁ’d %atténcgl?s and/or
th@@s sbritl a8y afeguipyde fuesdlol )prd)dmde de tas aﬂl@l\lﬁtloﬁt &P&o@&hen ancillary
possi bl e and invol ve s f q ges in o erat g
APPHREFES W STUBHEN 15GUiTe ?POS é’%ﬁ%‘?t%&iﬁlﬁ sible
Lo 1My oRertAB o qm{a@y@t tryacamloﬁ%céa&et stfap&raefo@tdserin aMdation
to mnimze possibility of" operational m stake.
progesges S}bpvelﬂetcwlqulhestm@a‘@ﬂﬁ st bn canpied outi gt tensesaiings tse much

At o bS] B R i

of @badtAicticn Wb@lﬂtbe (réi]ujjred od sibow foe dlod :1encivatich ﬁlbeedure In addition, the
dlstlllatl ration and/ or ificat]

reaggiupi QR BYCRie BRPURDEF 26 SHTBlE 1A cRos SIS A APy ipiude as fow

stéf)@ r¥8osQble dn@hﬁ@olve-r B fdw Bhirdbd AN Sp@athededai AR ¢hRE Rfreactor
the prior art techniques are overcone 1 n whole or at

. temnpersiurd) rpsppgssibley tot Freluparirco veraplgxie e8d egstosl thgi eperation and to
t QN

I A

procrqdmv@duld I Heydaaiddaout nps]tu: asb#s pp amtmmrﬂlmﬂccbtmthb seagiam tection,

et S LSO SRS PSRN R o

seﬁ@&tlcﬁﬁmﬂiﬁr fpuﬁﬁcaﬂid)h sectichON&in! dpethtedéithbr QibdRAtially as normal or
reacti ons, as_transal kyl ati on and/ or

idied o R Hpittion a% deftsiRnsics of e a8 teehnigipt Hgyegome in whole
or Rf REY 91?931{ Ofﬁkﬁlﬂﬁro%d(gljo@és‘sé%rbf HgasivkRfbnt 0 the desired

product” and/or to ernedi at e products, for
pr oductl on of al QPVELTISAFIHEINYENIONver zeolite

cat { [ ov Il 0 .

For ASRSYRIy AgRRRAE M TR | TR SRl M tcion
prélesset, wkitle ﬁerzmqb lrrteantclabadlym (rﬁ:)udki messas thproficectisyl @8omatic

t here m ni m addi ti onal ital, and.operatin % ipation

COEHSY Slelei:lie EP ]ﬁ“‘i’%%?é?tf%t"’ A RESHRLELOUT BheR

w1ﬁ?8ﬁ5@ea&@n§ CluciPhs trisalkkyRYEA bh@Br 1s6mbRzaBbR Y Shvert recoverable
nproved nethods for recovering the activity of

bypx@dy@ts papducad | forg dhe talkpdation eefion & ¢ba épsg@ﬂ(@pd% e@d/or to
1nt'eﬁné(# lﬁyl aodLPJ?saSﬁ)ro o@ﬁ’c;tltohalof | A&lgﬂt Igron ﬁ?ea rﬁ@(ﬁﬁih@ nc?\leif Nyeolite

tion’proces or pro
cafatyat(st uogethmmm]m eisrolyyd mtegratzd maetioats by stcowarinigvtht iabtivity of at

strea C risi teri al 15 WD 2004/ 085062. .
leapCr D S DoR e ool Srtattei B e PRsses, PRSP dRCaG e
ad@itibhdl Gapieil ARl opép.ﬁlhgtcbgaagaémﬁte@ wathkydcabition pRéRasss es

for production of 150;a_}zln@tyt aromati ¢c_conpounds, from

ar odeothes ganetaloply hige {nVERHIATH By togBYeX}dg| inyppved: mgthods for
re:cto%r?’né1 ﬁ%%ﬁbl@qof et %5191"511?%1 %ﬁﬂé@& %olﬂ@%&%ﬂ%@%ﬁ in liquid

reactivating east part eact i vat
phast @l pestia] sibquut plkascz e@hchmnsammmmﬂkg]stuﬁmprocqms (fdu ptqdoctioum‘ of alkyl

arq%}xag ch%&ag:}q%{ S C 9a?ys¥\g&£v%tlp1g strea}/n(a)t compnsmg only materials
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I somerization reactions are carried out in liquid
phase or partial liquid phase over zeolite

W@ 2100al0§96% s) wherein the inproved net hods enpl PyT/{/82004/008370
steps and/or changes in the reactor operating

conditi ons (such as tenperature, pressure or chep cal
thatip SRV Sriysed OR RIPIPERFLT TG l}oalPalpﬁE)%aﬂOEiq% éhf‘pﬂ%aﬂeag]%l} processes
fo%x%@ﬁ&%%?ﬁ'alky?ﬁr@ﬁfaﬁé SorhiaefrbiersRamRl 8xd sxfiad/ or

cost o e Catal yst reactivation procedure and/or
mi ni gt zeothire gensead iobiert efythist inyenéioatis ématovideiimprved methods for
[ 4 8 . E \/ 7o) : i

re DT B A Bl oSt TBHE PRSP AN B proccss for
produttion d alkgV erorzaiol dohgouadsaWhatifisalkylatibar andi tariselkplhtee and/or
. or .partial.liquid phase.oper.gting conditi.on rom: .
isqracrifetonrarians SRR it BT clRor ot taL SRR mapReyer zolit
cadilysls) WRERUEL theRif6¢R metholakinployofenst Reehaahd/at lckanges in the

recovering the activity of at |east partially .
regpgeicensyaiingdeondiions dsucht 38| pEpE@iure,SEssITe o RYAHEsl fomposition)

ol RORSSERr pRL A 0y sl MRS BReble FIGA0 bty andior

costt ofl thasttalystereactivation priocslureatdéd hingmze the rpssibjity of operational
‘.%%FSi sting of oligonmeric (polyneric) conpounds, basic

m ®rial, polar conpounds and nitrogen-containing
contanpriRiHab .obfecs PECHhid ¢nvehii@cts @b provide i disdation0Prdcssses for
to provide inproved al kyl ati on processes for ..

profusior of gHkybrromati| commshads @VeE sRYje saelysirunsdep ligyid phase or

paﬁﬁatl HMRL S1ke Bﬁg‘%né ESHdiEhnB HR%E £QH ar®ifitids &hd |d1GH Ebmpounds in
phase operating conditions fromfeed aromatics and =
copibifatinn eathpiowpmeled imetheds foi pratly onsulistantigllypeenvetngrtherastyity of
f.or . par.t [ t Lal COVET:] Ly LY -
o B Pl RS AL T Mo LD i
deb@Bdtiomofihk ytalite oaalpst(s) dssesactahhlatidmef thel edaly st bl atricast one

of .the zeoglite catal yst(s rimarily due to. .
el el e G e oy P o ST Qe Sl cgppgpndsy basi
mtB@al G2 b RipbBids aﬁﬂﬁftﬁ%&n—ﬁ&ﬁ&ihfng(boﬂtl@inﬂﬁh’_tsof this

invention is to FYOVIde i mproved al kyl ati on _processes

f or Aperegifictabigst of thig iRyentin dhigrnrevide Hpgaykdsalisylation processes for

R ST oM b ) 90 i e o

paztind lighiglf phase operptingnctmditions dromi fizztli awematics and mefoy ednpounds in

t hads f.or. part| r stantial Ly recoverin he .. .
coFyTRgPR i mpored o e P O G R By vy of
at qad;sa};mbﬂ:,s Xeatgted vealits Watlysql) peedci@sdleatickbpidesses following

2004/.085062 PCT/ US2004/ 008370 deactivation of the .
degaiypiiers oF Htcarspdity stalyst{siprimapily dae {Q aeREwANCR §igHiBgRerc (or
po;}l}ge ?h%le)‘i%f&é?he%taly@tt(s)! east one material selected

rom group consi'sti'ng of basic material, polar .
conpoiptiats , spacific notjeod geintheo mmventivmgs do rravide ampsovedt #kylation

obj ects and, advantages of th t i | ]
o SBAEELS: SRHEEVENL ST SRR s AP e
lighRY ﬁia@@lﬁf 9@rtia1g hguid pussRtdpefting condliifgl ot degdr irosticsnl olefin
isnot limte
compounds in combination with improved methods for partly or substantially recovering

the activity of at least partially deactivated zeolite catalyst(s) used in alkylation processes
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to, the processes and nethods and rel ated appar at us,
i nvol ving the several steps and the various
weevposient s, and the relation and order of onePCF/URWNE008370
such steps and conponents with respect to each of the
lo. escr .ot
oGBS o FIE By Pkt L LN WLl o

at alaakt aqoyea tat eil a&lectb&rﬁcbm ﬂhesgnoubec;bnmthﬂlg log tseeieapterial, Opolar
led in the.art, and all such nodifications

t hose, s
comRgURAsy ?Iéitl?lgﬂ%enacroé (RS PFATURARES hi n t he scope of the
| NV RthébjecR MMV arel; eI'dEtHeWgééHﬂ 1EDentidR A 86 part be obvious and

i nt egr at ed processes and met hods are provided for the
wiirip dpagitdpperrdfereingfiey| The dvaatien %Céﬁiiﬂmmd sornnreqes Zub i ped limited

oS8 A B LA, PRl 751 o o e

vasumm cpmpomﬁcesandTﬁE redaiont encbans@mi ofaloky| @t more such steps and
nclu ction where.th

coBpBRES S AerpBsicid oy of PE ATy £ FHENTIA P ihg, RYpwing

deé’drﬁbﬁﬁﬁl OV SO bWEiEcati S8 fRICANRIR 6n MePhelbdd Snd appafbtus as
ot her unrecover abl e bygﬁoduct s, and a_separation

hegsg fssrbeh vk B 2PBaN do fse VEHed B thechss ang @llpnly modifications
?%Qﬁ'ﬁ}ohg &1% géi&éred Gvﬁﬁlﬂ\fﬁ sc@@é’of‘ BE¥kbRide unconverted
C recovera

eedst o yproducts, and isol ate and
purge the unr eCMMYWT&ﬂJMENTE@Nr eaction

section y. conpri se an al n_zaon

F eoa By kRl BEeaRes Y BhORTaE RSl PRUES piodfetion of
allgfl QRgthatie CoRUOs SyerSotier @my@(rs;alah@ f&yﬂkqémftvamon andt least

sonme ot her gnrecover bl e byproducts over a zeaq|

pagially | depqtiyated segliy <t Dais %{nplpy%@awmpaceqeaﬁs 5 Jite pite-based

HMHti%H ﬁrG&ssk@CiﬁMﬁdI@Q |r§ac9bﬁp EQAieE twher& el felll tafbnia%%dand olefin are
aromatic to formadditional desired alkyl aromatic

rea@tﬂiﬁ@ thediesisedalky arematicteompeursasdayd @@¢me&mbmq®t:ts ‘and some
other %n?é lc(>¥érglsle %?c?ﬂ ttshgn& ! a ﬂaﬁ&ll %E%t%lﬁ t%oﬁgfﬁ% 8nd recover the
may be

accor ance W nven era
degred oigylo irdniutie eplpdm I tﬂcevdmdﬁs tecycle the unconverted feedstock and

al k i on-trans atlon sequenti al | series;

recPy AR DRI 5 A8 AT G R BHEF T 19 Pdipse:  or
al kyhatézetod sfsklay|cammbast artakylh®sh Lk ih WhitAlthé ke@h aromatic
For production of dialkyl aromatic conpounds, such as

and)plefinyeass ty tisedssizatbrliayli %@p@twpgﬂnﬂ@ﬁz@ﬁ g@ne gggoverable byproducts,

anf SO PR oo AR RS el B 2O 30l Byt and o

traRGIKYUSRO 0zbin® (8 3¥itich /ﬁliet ecoatrable byprotihes reat withnfesd atdnwatic to
i | at.i on /t |

R bt DS SRS O P Rl SRS R Bh G et

ThehligMatioh &t 6Bél trafdaldyBitios .zoh&einf feskdarRiwith 1186 thvielt®on may be

recycl e recoverabl e b){) roducts react to formthe
~ opgratsfl i ey of thipsoRessi mhl@éatl%ldf?@841@éaw sagnentially in

s A AT %&ﬁ%su. VBT S o RYplER e Ay taton

cargibk yduat ino panaﬁdct IRmspradubtth eof dialkyl aromatlc compounds, such as

diethylbenzenes and diisopropylbenzenes, an isomerization zone may be used in addition

to or in lieu of the transalkylation zone.
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transal kyl ati on reactions and/or al kyl ati on and

i sonerization reactions. The olefin feed in accordance
wOowRaoh/083063 i nvention preferably consi sts essenpCHUE2004608370

ol efins containing | ess than 6 carbon atons, such as

fro 0 r pr, Ly f .

car Bogratays EPRAIA RecdR P oFBERC A bRt Atyfhion.
/trqmsa]kgfaabh yand(mrft apmbinad dﬂadaionﬂsmnesrmbm zond e tveldcH rtgnfeed

oy Bitdoe e St 8o e B0 DR tert i s desiva

Mraﬁ)n%tﬁf&hﬁi@hﬂds bdifte @dcBVdriblé @?ﬂrodﬁdw Bhe §o$n@§t§elnﬁﬂr@édv¥rab1e
of et hyl ene and/ or propyl ene. e aronmatic feedstock

byprodpelf.afYsy zeelis sqalalstes sutsbleafor yoodt the alkulgtien seestions and the
aH%ﬁ%}%ho%%%BE@m{) rmg{mo #Rofm@Rsvh &&%&Is benzene,
e enze py|

ne, - et enes cumene, n-
ben ifén eleé'm(femw@edmmwﬁh |t1$@ reEestion mbfembtyr cﬂfneasm lbsgntially of

ol BRIk fn A0 S SRA: suiCroftine i Sclbop diprpe more

prezﬂblhhlyt ﬁbﬁi 2 nventarbon iattehsU deforb Wpedfigal RO tthd bmﬁhe@ed Preferably
| 1 owi ng: et hyl benzene, cunene,

COIH@WE éh &astmﬁlﬁﬁ%h?{ &tigdted it %@ﬁf@ﬁ@gtmgroofp éthylene, propylene,
1-HitdrR OB PO BRN ZERES buldhd by L REMERN € RorE E)F@fér%ﬂgluﬁl@ecﬁeﬁn feed

cynenes, but yI t ol uenes, et hyl cunenes,
corsighy/ Ieﬁéﬁtzféb’e@f etbyleye eudfenpropaiede.ni Rteuar ematuh éwedsibck preferably

cmg E}SZJ gsrs%g C%’ig 8% theasgﬁraé ﬁglgbg'lslél)écteg fr% hl %ro]glg ns1st1ng o%benzene

group consi S
toledniey bﬂhglbzmg, xyleresecunttinef hypkdpsrh bemm 200Datylbekkdbes isomers.

M(% geg%rla@gﬁ ﬁ)glieﬁl ! a-nﬁ%i?te L | ge%ﬂ*gf al?(yl aromatic compounds
thaP 81ag-beiprSdweE ﬁpédc&ﬁmrbﬁt}ﬁm R on %dl%?f)&’d%fé RENASIR& to, the

and m xtures thereof. An alkylation reaction in
followdng: oefhrlbengens qumicae, Awsonyl dienpng, butythenzanesl dathyibenzenes,

dnéo('gol th e%? O'Ehb%ﬁflﬁén% eg' q%tﬁlﬁﬂ%ﬁ& °V§¥}néﬁ&t aq)mélétr(])luenes,

yl ation catalyst at npér atur €s be
ethyloomenes5 bRty aﬁﬂ))emnieSQBﬁtElc(lmSﬁﬁ) a,ndpnﬁﬁﬂfesithlegeob ePtmﬁbly, the

b 18OF 82C and .600F (3 ln t case
desjie g u%il pha 1g| g rp%qt}ngnls ©R %?ﬁ?%ﬁd Hh qﬁq YR, rcons1s’c1ng of
ethplbessns,e culﬁerh’d;‘ PlicthPId¥szele CROha Nniktudé n'jéﬁ@aﬂﬁ&ﬁﬁb‘érﬁeﬁ@ meta-

Esereth t he reactlon m xt ure rermlnsmllq
dlﬁ@ﬁ B2y tﬁ@ﬁ@aif benzene, [3eines NHre: PaRrdisApIepyiBenzene @mbmeta-

dus%?ﬁa%?lﬂ)fenzeﬂé”éﬁd RlxtrbSeflophase operation, the
ation reaction pressure is est abl i shed accor di ng

Xastlkmtmmme@ 06 2c®@rmwuszoﬂnﬂmi)mmmm iney beaatriedrout in
determ ne opt ribution
hq&“? n@ﬁaegr eagjfalq ur & petwedhd dlfl q%ﬁog? ar?ﬂqiaé’ﬂl}r catalyst at
temphatees betheen dbgut EOBF\ Qﬁﬁé’cglﬁﬁid PO (382‘10) qptbﬁrdbmfﬁ&weex} about
n reac e carrjed out at an overa
1503k S¥arh hf OB R ol Bhe saek 1 tsid mhasq $kViaen. yhe fikation
readtéN BRsdued Yﬁ t 3Bt a bertain 3dinkBn g}n&s@ul‘é%tafsmre tﬂEﬁ? tl%e reaction

proportion byproducts produced together wt
mixyEs |T¢Ié%ln&lrk9ﬁuld a @ﬁﬁbﬂocgh@mﬂmaﬂmaﬁm Eﬁqmbztoyle bé theecase of

part’?atf ?thd]phjasea&%rzéloﬁ, th@ amyﬂlltlrcpn Zreeacﬂcr)]r(le pf%rsrstl)lre 18 estfabhshed according to
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excess feed aromatic that needs to be recovered in the
downstream separati on section and recycled back to

W0 b@408%61 i on section. The overall ol efin feedP@EU§WW4/008370
hourly space vel omty is in a range of between about

0.01 and 50 h n2
the, FrFaCtidg o egl'pﬁvflg?l on ‘Zom gwg%ﬁaﬁltensw %t? &%oe gfgth feaction
mﬂ:ﬂﬁbbétﬁve@ﬁl@h@&h&v@mkmm fromthe group consisting

of zeollte beta, zeo ZSM-12.. MCM 2 )
vov B, Liduigbase anffxml lehq"ﬂ;b&bzaég Tl geackiony may 5% carried out

at YR eIt FomAic 16 QM PBORAB IR is ty?ﬂ:faﬂylﬁl Qfah%ta BLivieB about 1:1
magnesi um si |l i cates and m xtures t hereof

ang| ME>yll tet dopirolztbe propariiopef bipradests prioduned tegethep wath the desired alkyl
at | on s I 30

RS e AR R A TR D oo

exdd:s%ffeddeﬁbmathd(mhtateledmtomtraioyateé 1mthecda1wahmtn separhtioresection and

Part of the total. effluent fromt ky ation ne
regygledy a‘ikeffyg}eeﬁa‘ﬁg’gksefgmkor;@‘ o‘?veé%if ‘%’FICL 51‘55 Iy Fpace
velR§tS is W 4 A ofMicthRHab&A0L01NGd 500k ﬁiiéf@ﬁﬁ@ﬂaeﬂf/een about 0.1 and

con rolling the reactor tenperature and/or reactant

5 onplhsi alldstionmere Fonjringatdpast eng 2cdie Apqliys catalysis F%%f%%q fpm the
gr!g%)e%gﬁﬁgt,%gbﬁﬁ %ﬁﬂa B, Szaomee@'t I 401187 SNPA 2 C AiE RS, OMCM-36,

rsult e zeolite transal l’<y|at|on cata1yst(s) at
MCafrger MQVe®, DCHeEh M@Mré& anaslt(aﬁm)rde@m gio@Rium phosphate,

poSé'%%%é_talgﬂee lglgérge?fgﬁ ?Hl%es]tgg g%fg 81%\/\118921&] I'QhonGZngE can be

hoSRaCE ol RGhdry alks1diiph Iveﬁblsy Eabm akkylasiog @est] Gathaee bne or more
about 0.02 and 100 hf1, 8 fera@p{}/ betvve n about . 0.
e A

cajghyst bedsponfaning e sqme, ar, (ifferent A e%&?ta 15r @ byt ﬂ@xﬂms

Paktecfft’chél RAM fBudne EbA the Eﬂ{?laﬂyﬂkcﬁ{e‘f‘xﬁﬁ%@m&&bl@ﬁ%k% sé@br all of
the reaction m xture rena|n3|n||q dpase

the fatlcylagieoubeds hwith raanwishuy | caplies: foeawimosss of epfuroligethe reactor
te%h%%@? &%Sf?eac{aﬁpg'%ﬂ%t i on reaction nmay be carried

an overa aromatic to byproduct weight ratio
t hatThesliquyd pbat Itr;ansalk}éatroanga:tlbﬁtm/eaemrmeltwlm thislinaerdion may

50:1 to  control e duct s du
bey Qe BP XA TP AUy SRl Sitiof ot il Bt Between
abBhel sueablegeMpine egnorb@pt ), greireraﬂg b%hﬂeehOab@hnn&O°Ee(8QP@) and
anmount of excess feed aromatic that need to be

60PE (XIS The everalemnsaikylatomiesd yugightihonrly epace yglogifyis typically
. t i 1
in traﬁrg%{rééa(ﬁﬁoyepg%ﬁ H8uil 62 LRAFS 17, gn@éralﬂy bethdEn shout 02 and 10 br”.

on zone cont ai ns’one or” nore
T&&Mﬂsﬂsﬁ@ﬁﬁa RaFbtB3260 BIBBT bovaai cd:rtelnzamhmum pressure to assure

thaztéé Etti%’eﬁ'%ld&r%%%ﬁ%o 1qu1§§%? utgg)gI%F q\%%tso]%'ylation reaction
zoEML ﬁ@ liqiVEEMh 43, trabvéalityBdiionlveddtion mdy(EUrcﬁﬁjed dua i Asdveeall aromatic

Mor deni te, zirconium phosphate, porous cryst al | i ne

to ygrReErtiweight fagia that laﬁamqlﬂffxlm Bage Peissh abaif)-1:1 and 50:1 to
co{lﬁ@inﬁlgl ;ﬁ%ﬁo‘%drp& @du%%%r@@uc@@ USSSher l"b&’l&pﬁle AHesitddl Hkyl aromatlc

ansal ation essel's, Each tTansal kyl ati on vessel
comphuindsy preferablp between abentt ). y$tanjeds te oritiaiipg Hy anhemt of excess
feqsflgggﬂr%lpdﬁ;{ﬁ%q%ego ﬁag arggoavlelk | iant I’[hoen dgvax}rtls%reth ssepgrratlon section and

recycled back to the reaction section. The transalkylation zone contains one or more
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The liquid phase isonerization reaction, if
applicable, in accordance with this invention may be
w@ aropogsdenut over suitable zeolite isomerizatiPEI/US2004/008370
catal yst(s) at tenperatures between about 150F (66C)
90 f
scff e r 4TG0 o1l S0 P R BERAIOHE ol PR Fblce v,
ZSMéd EEMth, MEIN2R, M@Mé&veM(iM-my IMCMyJ8, CMGM-SSD BICM-68,

f between about 0.,02 and 1 refera
RIS OmdBRR oot PhogiRter POPHE o iie; Bagiegiyar sificates and
m1|5(ﬁﬂ@st 1BErebf. PRt MshiylK@R zGHRQUR b h6@el  Hne HH MbfBANsalkylation
pressure to assure that the reaction mxture remains

vepsgls) | Bashdrapprdlodatiany vasesh san hayeeng eronete; catelyshb Redeeritaiping the
Mell t b
AEBP o UM RIASR AR IR LAAR WRSESS 00 T O
WGI g]hb licwid phdshasomeizaggn malctuyn,nﬁ applraah@,enbectqmmce with this
. t t t
PP oel s GO Y oBE haPleRlE RO BTl g at

terﬁﬁéiﬁlf@fds Q)eﬁzwaﬁ Qbkﬂﬂsl sow @fGeC)amwdmeF \ES2RCH kp@éiéraﬁly%elw@éiﬁabout
t of .excess, feed aronmat

18D ahE PR3 C by She Vel NS GRioB rision oeq weight hourly
spac‘c%p@erl&ﬁﬂyol@ t§ﬁ€£llyoﬁ1 anshdeesy G terP Mot L2t M {GREE lmC)Br}gferably

secti1 on. | SOYTEI‘I zatlon zone contalns one or .
betveded |abouzcékﬂ mtdelodat aITyst@nmzetmneﬁamrmasms igkeptpbove a certain

mi%%{g}frﬁ %}rés%ﬁfb?s&r tglge re%%h% @&% R/éamggphase throughout
théVisbine®zatiba mwaﬁmt eoneMOTigdijuiphaze mmenmnophmbﬁtmay Banchrried
orous crystal eS| um  silicate
ouf Soey Al Fomah o bERANE RIS B Bl bialiygp @ range between
abb U 1aB@ 50 0NtoV&@n%8] the prépition SOREIdEak pRITuLES BRktheAWith the
have one or nore cat al yst beds containing the sane or
degjredf adled promaisraompoandse prederablly yhstweep rabewit (b2 . and 5:1 to minimize

thénagl HACSF edass ?%bblgﬁl%léltﬁé‘[l ﬁéeﬁ? % tﬂeafé\%@‘«lewd A ' g@ downstream

or al kylation/isornerization zone In accordance
separatfont sh:ctson mviarﬁcydnd ﬂvag/k Ixetlwpmaatoadseamom efperisdroerézgtion zone

bet ween about 9 pref.era
coBgrRgEORg e oo b IR sag e Bepto gt o zeolit
befy 2écditd Y{ @SU1-8] BERL- uz: MoMbef MCMBeaMaMI490 MOMRS56,aMTM-58,
bet ween about 1:1 and 10:1 to contral the roportl on

MeM-6f; Fiesiasits Madaiigcatrorbgephsphais.ind pReoug @@iSFaélerlf‘annmesmn

I t
SIEIIEING AP G SRl 5 Rt v

EafiCisou8Reaibh038 ST @an ém:eagse e awra caakyst keds lkantanaegl thet same or

covere in eparation section and
aiff e PR Ris S BB BT b The over ol
ol efthe cf)mBﬂle&\@H@thloh@mnk@Ykﬂﬂ&ﬁﬁaﬂdﬁir%kyﬂ@tionﬂﬁ}m&lﬁa’aﬂen zone in
bet ween about 0.01 hfl and 50 hr-1, prefer y between
accopdpee tyith thys: invepipngmay, pe pperpied %\}%mawtu%ﬁ‘égm‘g?wqu& 150°F
(6609) *aMoP 99@%@82@39@%&&%& efFn %oﬁtnl F°r @@9@2 Bgk \8@6‘1: (316°C)

to control the proportion of
ancbybarodwalé fepd doroaiee toogjefii @rolyy tafio tihe reees; beé\deeraaboylt 1:1 and

10@ % l[rol ﬁ)o our}‘gﬁn of rb?lpr%rducptl %)r(?d%%g}? ?o%ef?igro 1th the- d]esu n({i alkyl

aromatic compounds preferably between about 1:1 and 4:1 to minimize the amount of

20



anmount of excess feed aromatic that needs to be

recovered in the separation section and recycled back
W@ oo00thgsoseact i on section. The conbi ned PCT/US2004/008370

al kyl ati on/transal kyl ati on zone can be operated in

[l qgul hase. .or rthal h C ’ ]
oo 45 PR B rgB b1 roco b 8O DGt BBl e B6h ana
re@clzdbaciotosths tdatiforodectiare The b&rﬁébhﬁn feed wdight ourhSifabe velocity

ZSM 12, MCMt 22, 36, 49, 56, MCM. 58
mayCiRER betpaer AU W NG &aﬂ% ATPIEBRI bR RS P4t @1 br and 5

hﬂb w&l&e&m{t@é@e{rhﬂnaﬁc tﬂﬁ@?ﬁﬁlhéﬂﬁ'e‘igﬂt 'ré%ﬁhﬁ§y B amaﬁgwe@@een about
hereof. In the case 0 ui d phase peration, the

0. lr baed Poh tpeenitlithe nrepactipn o ugts @érfiumdwtosﬁthﬁwﬁh the desired
0 ns
BE SFSHER, BBt Ay SUSEEISHCOAT A R e
anmaﬂ’eoibéxce:f,safeéd abmlaiic that ngxda s@ be pepedredin, the keparatant section and
i.s establi shed according to the, reaction

‘ip Z}ur e |
re yé%é pclt fort e’é?ﬁf)ucinﬁéc Bedet er ni ned optinmal distribution
of e coRdEel AlkyHtdh/FaBsallBRitiRednt s bél opdstel 3P Buid phase or
phases. The conbi ned al kyl ati on/transal kyl ati on zone
partigh ligeid phespsand ¢ontapeons onygeke acidic zeolite catalysts selected from the
] / t S ~
& g‘ipky(}’ ai'S:nH%/ (ﬁ Zgilg%: ky}agtileglﬁevges%?ie\f canﬁlﬁzg%/’el\%%l\é{ 262 r MCM-36,
MGM 49,cHICMIp 61 ME&s58¢ MMEM-683, nicpuj dside, Shlomientte, déifcbaiuen phosphate,

s or _catal yst fure rt of the total. .
pofi R ERLA YT el Bk ronPbhort M RSrt Rty phase
op&atién, Ty rdastidregiyssurdis (keptkabooe & @6Rain &nlﬁinhum)ﬁ)rdsklﬁ'e to assure that

al kyl ati on/transal ky| at wi t ho

b
th%r&awqagnmfvé? IERARSE gqubir o@%@%@?ﬁdﬁﬁ ey In the case of
pafRIMRLAL Bhe 3 fon! BRCIAMon HRERES ik Ieetabhslae@ £O6RIeR the

al kyl'ation/isonerization zone can be operated in
redctiopy tanpstrigte aod thmrreﬂetanmquwtunqim@qu afdhe s¢agBoromaxture

betgv CH?quldaa%dd\;a% né&%'f%st T aéo%lﬂ;{%écfalﬁﬁ @%SB%%%H& can be

consi st zeolIte
hoiﬁﬂ/hﬂ. 8ne bﬁdb%lkﬂﬁ%ﬁ&nsalkﬂhﬁo&ﬂves&ﬁ/ﬁﬁﬁh alNdghdtfo8/transalkylation

68, Fauj asite, nite, zirtconi um pho at e,
Ve A G O A S1OTF MRS B CaP RIS PF SAPBST St gatalysts or
catiBSemBturks. qPdrflo PINE 3G 0BG QM theR6mbiRa GlkyRitioR/tRESMNE ation
i S kept above a certain m ni rrumﬁJfressure to assure

zonehmgy Dp eayelgd peknto semer drall ofcthe plkylation/frapsglkylation deds, with or

t t] . a
wittBROLEIRY) R PuBERF oottt e 5005 0ERTRAl Bl Ed & reactan
commpedit@dn. on, the reaction pressure is established

acc d|n tot ereatlonterrperatur and.the .. .

pr e ?8? E%’ll 1SOR LU $908 £ 2B et‘i%’érﬁieégi%“t Jigyid phase or
parfiak lighii@ ph@stewﬁﬂrbdntaﬁhsl SheddtdnoréafRtic @&tﬂﬁ@aatawae selaafea ms:ﬂq the

al kyl ation/isonerization zone can be housed. in on

grovpr eonsiling of pelity deitezrdie i HnZyMs3elSM-EacMCM- 7, MCM-36,
MEUKW, %CR{EISG ST SR MEN-HC 5% asi‘f@rl\d&?\‘;ﬁgeo rk?rc81['11urnr'Bﬁ(’fsphate

cat alyst beds containing the sanme or er ent
and avi@y stystalimecntgiesivm silicatesr ek thPaate of liquith @husst eperation, the
reaEté?.plelpJ%gs{l,lr% éso]?neé)i )gE?veeggg%rEq%(lj me}rluiﬁ}/ungjl E)Iregsgl{ré %o r.':{sesrulrezgh !t %e reaction

mixture remains in liquid phase throughout the reaction zone. In the case of partial liquid
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to some or all of the al kylation/isonerization beds,
with or without cooling, for purposes of controlling

W0 b@4/08W61 or t enperature and/ or reactant conpoBCT/USIV04/008370
Integrated nethods in accordance with this invention

phb & ofeRoh! e téRGorPbrel BRSE estg@\fshécﬂldc&dﬂt@%tthé/ Aa&fbn temperature
zeol'ite catalyst(s) enployed 1n a reactlion zone

and ghy presletermine e aptimphdistribulibmnf Hy sedivantixiire between liquid and

rocedures. (a). . substantially reduce the
vaRORIeH b shbinth Sk RlioPAi ARl oD gkt S iiRuin oge or more
alig@dtdniiSdmerzation vestlng Bage alkylajposfsefriikationr wadl icen have one or
st rltgrgll ng stream consisting essentially of at |east
meR E2iAl SIS sentapmedhs 1t HBiger aatabaiicir satahit wixturenePart of
thd &8 BRARKLM ROBRABALY alk DBt SO RbheRzAbl &bn@ﬁlgg% b &ycled back
product, and certain byproducts nmade in the FOCEas,
to seme onell ghthe rdoidtipng spmersizetidnozsds,ywitheome o soeling, Gr@arposes
hf' ad 0 hil refer bet ween about 0.2 hr'' and
of Bepytife (8 eeflo} enepis e AR iR ERmBESn o1 0 an
el etategdtct enpods i ecc@hbmeebtwhﬁ thiy ienticma &dri ﬁﬁctifvé Ia’c least
operating t erature about (10C to . 200C, prefera
Pmai%lla e S i@f@‘@?t?% Wpfﬂyrﬂw £ FRACHon PQligqomprisc at ledst the

folwih'%@édugmpa@ggcwﬁg@d catal yst(s) to be substantially
or al least "partially reactivated while maintaining

t he (8| spnt@dsibstaatiplbh redise the meamak ghasge(gl éo the peaction zone;
of tij t b ] f erahbil

pet (ERuBE o EARy R by e i) Srorklis, BBRRY steam
bet weesistiap essentiflyhdut Bastnde heddysselactud| feom el growi dongigting of
the operation of the rest, of th nt at .. .
b A e i, dsdrtses o o, grosegnd certain
Opeb@protiittOmatielin the pkdeessy ped @bighNh@irlyaipateendbcifciwédh about
the plant; renoving catal yst contanm nantg and 1.
deallPviit i gng 0t i Rredorally cetverensabppipBedhr ndgtfhbr s raise the
t heida fis PR NeRpaattOfo SEEIYALd ¥fheradid/ BbvO & ormal reaction
contam nants, t Rel r fragnents and/or derivatives B

di seénd eperatingitempstitute; ygabaphHI°6t ta200%y, prefersibhyby about 20°C to
and/ ?@,be sel ective adsorption with a suitable

adsé ent; 22 WD 2004/ 085062 PCT/ US2004/ 008370 (c)

t er (B)rdibe thdret kdsoparblly Heactvaemtdtalysis) il fubsahtidBorat least

e U T e —

congidriaQRfiod 8NEmE BEweH TBdut | 886E B OZRNE rb¥ef88(Rtween about
and resune normal production of the désired alkyl

y
ar ofréiehie agéd rplslih @5 mase prefsably hetwean elpud e dovrstaat] yigtays, while
react i | 0 e ' tion.d t
;TR e o TpaRgen por et BF T ol 20 SuBLlafilny OB, some
equtqiititins ias dur@gprorme] dperdtionns iding thesdperaioand atleast gart of the

the catal yst re tivating}/striggin agent taq the )
pr oRlals remqvang catalyst contaminants and deactivating materials, such as stripped

oligomers, their fragments and/or derivatives, and/or other contaminants, their

fragments and/or derivatives by distillation in existing apparatus, by purging,

and/or by selective adsorption with a suitable adsorbent;
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addi tional apparatus is required to separate and/or
recover the reactivating/stripping agent other than

w0 bawges3062 mal |y required, used, or produced i nPCTES2004/008370
process. In addition, because no foreign stripping
gas, h. e , e
Use chf Pe%{l}] ke ﬁ%%o%tgfghﬁndrgﬁﬁ@c ﬁpg}gih% strQe[m %F)}(/i%r éebncfu&ma of the

for readt@hlﬂlcai procedintee rsestabﬂnph ﬂ@ pamal macr:bmdabné operating conditions
n t he cost of strlggﬁga material, such as _a

m m
o1 B! the B SERotoy A0F | BERERD: R Bt IO SR eGP of the

or QRSirdeAkA ardhAickempb@idi red. The ol igoners, basic
mat eri al, pol ar corrpounds ni trogen- cont ai ni ng

contBeshwsgrine integrpfad @atab'nferemtaf@h@hm@ﬂ?@dapﬁ thedaesenhinvertton do
g BRI BTRE SR TR QT ot
store aazidi wlmrga) ttheC eatallgst reecib&tmgr’bmpilng agenwedhd peovetshe Also, no

t t by, distillat t . ..
s fonzpRgatin P RS uate Rl Sifyecbar e rrlvanedinpingpeeent
otMérttianStHbde Rl BalBtegi RN ised SO Ro@iced BEthe bid@Ed¥E IS addifidiE bcause

fragments; and sone ot her heavier contam nants that
nog §5eEh SHNPIREBEh suelh ph by dioger FHITpgeD; 198, eatoaygfzﬂs is used in this
i e
inf EAGh ML, BORCRY FAulR (RoRATiok, AESuifing L0 Sder 10
minumzo rth@ fcosixofs stnpgmg i rsatemlatsmcmn ag ol gasTdos)er, Godensenf gas-liquid
e3 eavi er cont an,g nants. It % eeiner the process with
Se’l’*ﬁ%c’? rcglg’ﬁref%oéﬁgtg%s&?geﬁ?m V BE™% or med on the catal yst
by r@ectéliontets, t NRkic PheRalsopot@ntiipoandss inltrdgeB-containing
feedstocks with the feed ol efin conpounds and/or t he
cogfapyRAnts: 2 i B figempnts sadier e?n\iaﬂéewgq%? femegfpped compounds

retnb 83 dm B TERBT Mllytdéﬁctma‘[eg%ﬁﬁfy%t &Hﬁ'xgl daﬂle?feactlvatlon can be
contam nants may easi | y Separ ated from

subgstanitiofy memeteddtam ‘tlne #HPRIng sigea by |dlSltIH@ﬁlQ§hm(ﬁ341&§WE (apparatus, by
oo Y50 s RUPARTs gl 35 b H9Bomor
thdit @’agmems;omdameaamm heavier ephamitdne (hao desssbedi frdm tthe catalyst
oG G CANES BT BURE PETeCE Y DFyRrLY RO el e stripping

stré@s Q& h&sies qmdga(a) REBHE Seaf fiRMokBR cﬁteﬁdsﬁﬁ% BtiBARYIM(s). Some
sel ective sorption, suitable adsorbent applicable

of these heayiqr goBiamingats AR eie the prasasstwighibe fsgh dedstodks\gpmay be
fm%%gdt{notﬁé Q?tglgF Waﬁg?%fgﬁ%f lee%sgrgcur | BhafEhahf Lot thd e BEEHR with

consi st ng Ic clay, zeolites, zeolite
thecﬁe@blpﬁn sompuolngls ahd(pr theiagonesic csmppmatse}ge,seaﬂ amthp astalyst. Some

: ct d h
e i A € Pl S B EceoPRim S P bt Sl sppfea from
th\QREFSIAg Stkdan) ¢ &8RN diaillalbn 6bludin(s) Qﬁ@tremcﬁ@ﬂtlh dightend purge(s)
deacti vated catal yst, used adsorbent can

at proprsn dicdion @F cusishlisiilation caa(s)n sxamegiof Wﬁq lgghtgs contaminants
|
) B 4 PRSP, BB PO D0 ABENSY. B v

coﬂuymnmnmorersgnttoheheadmiydbed contam nants under favorable
ggggl ! Irq(r)é]qsyélb R? %eso eadt coonr’garr?lfnartltg osrﬁ)%ﬂe sfsrlld?)l%rgbs“atpetamcgy SQ]%ctlve
adsorption, suitable adsorbent applicable to this invention include at least one member
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according to this invention, by subjecting the

adsor bent under el evated tenperatures to a flow of an
WO p@roses (i.e., inert relative to the adsor bRCL/US2V04/008370

t he adsorbed contam nants) such as nitrogen, air,

sefipisirun 455 sroup it A5G T AP PRAIRE SoepfiSeGiccutar

sm%‘é@ hsifgatél; %ﬂhﬁﬁ@ actiy 8le® HERHIARS , adfivitek &faﬁaon sﬂlca gel, and ion
clohexane benzene,  tol uene,  or xyl enes.

pBesiss Basruss ther 3apiberis oply n*‘rféa% Aurng é"cPCB‘{/atlon of at least

I
e
neec_iled; lwéniladboplaenis eraéedsmrmag}' ynd IﬂmwadSh@emonstmmumint '§he spent
SRSESRTE ob? S SR 15 A SRR Sl Rants e

favorsBlyr @ndiions.ai Riepehetatiohgbf kiev @ﬂ)ermfadé@fbemt can be accomplished,
typically be used to effec% wﬁgﬁ)rennve t he

ace QTGP (IR LY PRIy FUbISE esbweéa@wts%wemes toa
I %ﬁ aRShert SHRNE! feRdeRiva) e a&AbIR BAE tHRUHR0BEd BYntaminants)

ing th hemw th a stream of acidic mxtures. Because
suthes nispeemrait inauradfgas dm@ﬁ@blmﬁmk@m gas, fnethagei stleape, prgpane, or
be carried;out n e
R A e
cydlhexhé, ebénzkh]@ piwdec bt aiylents. t h&orﬂesikismfﬂe legh alternatively be

aromati c conpound Fur r nor e, ant i of .
oG e SRABOPBIRE LN Copraingt by, Gbe" {amRpunfi), which is
aﬁ?rq#&tereﬁﬁalgah@doy&ti &eltmeg addésiRt nddie skbBBgly SReH Ah& icbRBminants.

S S

pent adsorbent typically requires |ess severe
Singseretarnty toerdlyt vers sirongly cdsabgdtonr axnst  afatheoafasgmentioned
sdGBMAE A AR, Rin U iR 1EKEDE R o DRRRAD hedlocd to
effeetiedly xeptoye sheatdntapianmmts fipm be aésinsbnntse rﬂom@qlsprb@dts mdyealso be
nt regeneratio eded.. can
re T oY R B P hS DRvartin Bt & RPeafCot Rk furcs.
t ot aiecﬁﬁsttha&‘égﬁieﬁleﬁ 0¥ fpent ageshat 1Ifr1§qﬁ1f£ cﬁ@ﬂfet carried out
adsorbent is therefor ch | ower thq£¥the cost s

copEavstlyead dinmpereds thga therjant deraraierpamatiys tgisyspcedyre does

nof QREThE uchdf P YN dsdirkd GrRhatR] Jonﬁié'hﬁds 2% uMfrmore, the
2004/ 085062 PCT/USZOO4/0083 DESCRI P

qUPRELF @Raﬂ@:mmqmm is ahuchvliessctherx ﬁmmmapé catalyst being
g oM g? F Léea;elia ﬁ&l r ?&#t a%sgrﬂ&ﬁ g'ggalgr Léﬁng'gsd 16%?%84/696 Q)SEratmg

cofm;ﬁﬁﬁf tvdna t & ulgst. rdﬁXﬁMﬂoE H.y Asoh'@dnubnalf teahknq;rearrmohf as hydrogen

MCM 22 type catalys s | oaded in Iot
SIFAPIRA A HIR-d] P %ﬁ%ﬁé&%ﬁrm@ bﬁl egﬁlﬂ?ﬁ%% small quantity

of %@Ed@@&l@ ré i e Ahe hiIrb A0 1pbh G AMBNO! § ne&fed"rcﬁlg& @d&ﬂ on a once-
0, the benzene charge was about 168 gr anms

thliwuglht basimtd mivemizesppitd wests.c Ahe detalwest asseristed smjlrr&ﬁ@nepvémg the
sperh ads?r?;hl% [se%%{e%relrﬂllalt 1&&‘?&%5@%@5 go%@sas ﬁHetd %Aﬁq'eactlvatmg

ene conversi on
de8otivafia cﬂ'thE/stf h}edlﬁméntme]slg&drc%emmppmg or air burn
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mai nt ai ned at above 320 psig to assure liquid phase
operating conditions. At 4,769 hours on-stream the

wpe@pyswre charge was stopped whil e the benzeneCTs20g4008370
was continued, and the reactor inlet tenperature was

raised to ﬂ? Nlﬂf igqm S

| ater raise f@m@gﬁﬁga atD2 O?E@ﬁgﬁ

acc dPh;éafnli@wnwgtehamMes pe @scsmdemfmw@mtraﬁme plupbses aabyudnd 2Bould not
back to agout 148C at

h f it I
bepSgien §o. Rl bt abtRBasetEinEh AR Hiot:ar BB keTa vere
subsequently re-int rodummml, 838 hours on-stream

the propyl ene conversion was found to be about 98.7%
The 4 h3k8RInthE s g %Me%%ewpe&%%ﬁ&“@ﬁ lpgdsfh igto. p pilet plant

aliBBatford BAAIERH Skt 13{:‘ blfﬂh&ﬁ gnﬂlé‘sqéwﬁét%eéﬁ e kAl &Béts&-stream hours

‘ act|V|ty as a result of t al yst reacti vati
of dgiBrad e Owihiefoenzeing chargewes ahout Thfegrems per hourfwnd the propylene

chgxi%g Was%&é&%@%{gﬁ a@%aﬁlg %r%’%%:go%? acttemper%mtrcg%a? abou ??EEPC and

thé qm&;gﬂak:u«scmvmmnr hads debppad @o a@autn 97.2%R 1 OF 13 2dactoh ir@shire was
WEI nt. ai ngg far about 20 . hQurs. The tenperature was
myainef g0y 0 B o, aspurs Hiquidphgsq operiing sondifiens: Hairdy &Y hours

onvmmﬁg BHelproSylemd ERAARCRES sté}spe& WHIR 1R WeszAB cﬁsfgs%ms cbﬁf?nued

propyl ene conversi on was foound to be about .
ang {the 1aetos st dRpenpEstureatsvaisethie 16837 iThe raagtoy %let temperature was

1atEOA%ES %‘d Eoh] ﬁﬁﬁ neS%ng(Pf gl J?“% | n ﬁ/c%%gnt I&@% epﬁon for

conver si on cate
abmﬂ@@\lmu;s hna[fore attmsylewcemd bhaaki m;abamtd 4880and; 8 tsah@m‘s binstream. The
ectiveness of  what 'l ed t, aromati c
PSSt o ORgRedur et S Shream, the
prodyldhet donGerkio 8dsi Rand mwua&lﬂesﬂe%at The %p&%la&ﬁr@ ﬂprlene
anot her MCM 22 type catal yst was | oaded into a pil
copyeEsien Aiory PaLite r?y8r7e/aétlgﬁestaﬁ digngficppigrecgyery: gfwatelyst aetmty as a

resawek hasiys: re&eiwe&nntab@or&ﬁk@wﬁtmeﬂwéhﬁo%am hours of

100 and 5, 340, the benzene charge was about 65 grans
per Thegafterathd pmwlenz Shange mmgai)s SopedRdiild 182 DoedOaBTE: was

0019: n%@%(l 2nd$he e%&?le m\f\@?e abe(r)a e was Qq%;? ceﬁigalng? 2&%—23% °C where it

of I'n re was
wai 28 tamad farhabopr m)ybme The etefic3htone Wastheh ¢aveed bidnto 148°C,

9.999% . The , reactor pressure. wa i ntai ned at above
‘gébe BLoRyleg chatgsy wat |3§5‘Pdreﬁﬂ‘5%4§m6‘%erg gV BIBRioprsgREm, the
prodlylede Ihven Qb %Ja@ Toddd RAH abuP08Rdf efl alkgRz @rﬁﬁrofvgﬁgnt above the

containing 2 ppmof n-methyl “pyrrolidinone (NVWP) as a

carlighP% Ate qenvereig@ riaevreb edibe oyrralhivreaverogns of mqpalme ggnversion from
97.ghtr80§§gf% 6h]dlg @& q ({g%ﬁ%aﬁ OH:E&[ 89 cgtaﬁlg{ SCCEM y adc?' %{okr)lgtrr]zgtéd the

t'he reac I ons re narnt al ne

effetsszemﬁss af Whattrhghsmllad athef avmatiblovasiecdtalpg redetivation procedure
t he

: %r%% ene, crglnver sion was detected while
n 26 Y4 BYIUNE- feed passed through the guard
bed. At 5,437 hours on- gkinaaplE 2
A batch of 60 grams of another MCM-22 type catalyst was loaded into a pilot
plant alkylation reactor and tested for cumene synthesis. Between the catalyst on-stream

hours of 5,100 and 5,340, the benzene charge was about 65 grams per hour, and the
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the guard bed was by-passed, and a slight decline in
propyl ene conversion was noticed shortly thereafter.

w@k@ansdvenzene was agai n used shortly after thPGT/USI84/008370
The propyl ene conversion was found to be 99.997% at

5,627 hours on-str At o] -str
pdpyleds ARS8, AoPET mhhy Bebigw”odhe (G ofG Tempature was
mbintaedue et 128 hnd g waspyldne donvemsitrawns gigatar theh 02.099%6. The
adsor bent, and the,reactﬁ%gggﬁgitLons wer e _maj nt ai ned

reaQQi RIGSSHTE yWasy Raniaingd 3s . PSi, 40 35888, ligHid phase operating
cdn@igEsion was found to be the sane at 99.997% at

5,651 hours on-stream At 5,652 hours, the guard bed
was BY5.phkBeuts andtreae awERaredbanasne faefl enaiaieing 2fnpatiofraethyl

PSR 8 & U726k 30n S0k S Bt v«

gied bedcortaining Dselective aldditmnt) tanid rthe) geabton zemiitidresedere wasntained

agaj n repl aced by a r enzene feed. At 5,747 hours .
Fafly e D, PO GecTob i By R et crai et opaed whil
thk @6 talniRfdIRnen¥fed dshissea thrdggH thetoubidehedatad!sys¥7 hours on-stream,
activity in the alkylation reactor had been clearly

the gyardeigdbyasnwPPasetds gt aglishi deslinein prenylsnaepnyersionnyas noticed
shtgﬁgfr RERBNLE r@le&bﬁé&%lev‘@acs APRed ’sh(ﬁ’ﬂg ahgxethgelﬂ‘gﬁp ?‘h%)ropylene

ge was i ncreased to about 120 grams per
cdnkers®a ves tipung, to tla 9198 @%tad 6,62 hheurs on-ghrpean. 2ty @3 Masirs on-stream,

rai sed.to an i ntai.ned.at 2 in_ accord e Wwith
2 bRt peisete Trel b RE Sabbar S8 e AECEHOET FEulth' s uard bed
cdn&%ﬁh%ﬁ selRbitte ddopRnatnd thewasctdrasvptiRidnd aele mmaintalZsd@ssentially
and the benzene charge rate was returned to about 65
thg saing 2 BeioFfouthe RIRRYICH: emyersioa V&"ﬁafPE;%‘{] i b%@s (Femg@t 99.997% at

5,85 PHBurh Oh-dARkth. WAS 51682 hotRS HRY Sthrd Abd val Qg-ﬁh@wdsaﬂanme NMP-
stream the Ipropyl ehe conversion was found to have
8

cantpitingbentencolegd sas éad ditegily @othe 9gwtor, Wikite the zeartopponditions were
y | . - |

OGRSV Uy o AR pene ot

waOagafT Sipbited biei perd teomak Seaint Ay Sgu@dtoars drhairea ROPAdpylene

e Rl bt St oSS LR TSR s Sty in e

alRARINA8R A HaBGELN-S1R0ACARBS BY NMPpaisyisihg.r eact i vati on

procedure in accordance with the present invention in
r estadr $.A4° hewss Anysirease the,propylprss ehaggre wag sigped, and the benzene

' i k- OtaliEa -desgri :
et PR fhendsd WRbinn AP BETE: Rk OABE ERF (AR5l DR Ror inle
tetnheratnat say Shisot-te tand ammintiined @f 248)°C7wh agvdrdandd Gyitht the present

._benzen e was about . 65 gra er hour, and th

BB eNe. CRare: dEarabb e 3er Mk Farer oty »ETRe' R back to

128e@C bl thel Beneénd EHNMRES Bdtdl WA WeiSirida i tBt Ao 5 rard® et hour. The
128C, and the progé ene conversion was (greater_than

progylgyotarernd FheHt P e EReBYURBI RS theR ARskTRbd /bdY® Bogs on-
strRsth Itk Gréby il Conbdriibh WR AR BREYE RGP ELB han 99.999%.

The reaction conditions were kept-essentially unchanged between 5,774 and 6,155 hours

on-stream, and the propylene conversion remained consistently greater than 99.999%

during such period. This example demonstrated the effectiveness of a hot aromatic wash
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At 6,157 on-stream hours, the pure benzene feed was

replaced with a prepared benzene feed spiked with
W@kwuns®62 ppm of NMP. Later, the NWMP-contai ni ngPGENZENE008370

feed was replaced with pure benzene feed. At 6,251

e § e

e B B i AR oy PSR Rl estoring
catipytseadtivitztiosh due of NeRtp@ispsingact i vity due to cat al yst

poi soni ng by NWP. At 6, @é‘&@ﬂ%on stream the

propyl ene charge was st t he benzene charge

was TheafRSEibt tackRP aegcnﬁed)mgmmwerwdmemed A clillensihesis.

time, the reactor inlet ngégr%({ure s rai sed to and
Batwpat e fai@lyat oniswm mﬁ@f N/ 8k P dbe perionagharge was about

65p%' gEr hdRV SR e rorp?fen@ cRitfe Wﬁé‘ BSou® @0 St 3 hbﬁle The reactor

actor inlet te ature was | owered back about

inleR 8@ypezaturet Was bwintained ehabaye 12816 gt thﬁrmdpxlmeamers@@ was
%a} MR85, 929‘% Theh ?etaﬁtelt Spe\ééu?or eg@ﬁ%x?tglg@ci Q@Q‘ﬁ u§20?’19si% to assure

per en‘res our's
hqatdlﬂamoﬁdﬂﬂu@rmn&ﬂnem conversi on was found to have
I ncrea reater than 49, 999% he re ction,
oo A s bt B8 dua BAPne freh AT oM Bl a prepared
befzeh8 Te §hiReB A0 NBYAISS0 PHNSINEAM [ARE thh NMPRBNIaBNe benzene

conversi on was found consi stentl f?%]:eater t han 99. 999%

feefuwanh gepé,«'er@ﬁ Wil ipues. bepens Brbinpht boes afestispg: et mrgpylene
coﬁ@e‘?& : Va%: _tfdu\ﬁﬁrfg Azve cﬁm eﬁ % abodt 9@9%%, ﬁﬂkﬁhﬂé&etenoratlon

reac ion proce in accordance Wi t
oflcmb'nttactlm,ty duﬂorw&lwtpmg)nn@ttadlyhf? activity lost due to

the A1 25T bt o i i otairs ke B FPpR S ¥ bensen

chhr@6 ML in@Based &6 Abad 1DenRZanepdritaet. ol theHntdtim@Sthe reactor inlet
anal yzed to_be of about .  99.99% benzene purjity and

tergpasatiEeny Peiaispd 9 ard wrinkipsdaah bt REP° (rin %C&@lé%ance with the present
inGAABRUALS; 284Tﬁb%rsd<5rg &déainame%a&@ 1&&(99 1N AR v%'l@%v@rew%%ck to

found to ¢ontain .3 ppm of nitrogen onmpounds.
abmttel 2A88Coomt 8 bmletﬁeedxargsemtaemelm$chm plgut \ﬁégr@m perebour. The

WI h %8%2 /3883%9}%?0 ﬁréagndsvé%r%go%rj\év%g ﬁBanretstored Ai 6 293 hours on-
strba[tﬁ,ahe profyldneaonvdrsion vas fainduve hads ficheandd, toamehtératlart $9.999%.
the .reactQr as benzene fe
Thg awl%mqo ilvlse‘%ﬁs\%g&teeaseaﬂgl%t e @%@&#ﬁﬁ%ﬁ?&&?@fa@s& §28 hours
onlstksA da&s‘cﬁ%eaﬁmgyl%lcdm%ﬁmqva%hﬁ@rasbns?gtermar sithteaifan 99.999%
hour s’ bet ween 071 and 7,212 hours t he "react or

dutjopdiel esoder Ehigrgxemalenfuther demansitasd {het pliccsuprssnof a hot

aro?% rgl%rﬁ g%tﬁfé yy%'ig e\‘ﬁagg g&%@&%nhgﬁ%&g@fewm&gr&@m invention,
in fwfohhgcatdbrmvmtoedduehem pbigadingoi soni ng effect of
t f k d
or o et ROLFE GRIFGE Cisa g PO Erls B Sogpoire was

dishiBOd it SecoREbY Blerhédd WHnSeetRIRBE! WhlcBOwih@lalB@ to be of about
catalyst activity |ost due to the NVP poisoning

99 &pVebenzerm piaty sandstubstentilly yirqeeefoNd e and gthgr pitogen compounds.
Th@rdlslgﬁgﬂlo% column bottoms sample was found to contain about 1.3 ppm of nitrogen

compounds. The recovered overhead benzene fraction was diluted with clean benzene
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wash procedure in accordance with the present
invention. This exanple also denonstrated that the
WGEp@ans®62 | ppi ng or wash |iquid can be recoverd/US2004/008370
i nexpensively treated using already avail abl e
feedi A ta Whight Bifio Ui RHErdatdd (witic 6 aiclesule sive RdddieenBl BAEBd to the
i nvention, and then re-used. for the further productiaqgn
rea 1ot i gt fepd it wes Pty exipusizd sad thejdlqap berzqne fred re-
intAIdhcddAt7, Ol NRGrsCHARGSS. AREnFREIH he@kbBRRen TBY1 gﬁd TBELhours,
in the above-descri bed %Pparatgs, processes’ an
themenstor gordations avery inmintained substeptiallyi be spmoce defose,aand piropylene
. 0d] over.i.n LV f, catal yst(s) |ost
cof Sl FEn S ole EERE R b ol O3 P L ki yat of
at [eastmene thinterarmpit ffotiem dehengrateddthe cam$yss poRGNiE effect of

N]\&%): %g%s %ﬁ’&i g’%lﬂéﬁﬂqs rflegqsgﬁ gigﬁ? S%ﬁiilg Ptﬁg ir{éopr;aléneer L&anlv’ersion for

prod@EdGH b N che oVWriBOHE SRS Ut NS BERMsRRd 3EPRR Qfalsh Sctivity
invention herein, and it is intended that all matter

lost dwe &0 FedNMP pojeonintgostéect e be patistantialatacoseed by a hot aromatic
it [ il ragflv . A |0t
Waéé}{]e n@ é&’dﬁf eieq%f &tcglgia{é eot)lIiiEhr e ée e%%gg lg‘%t%g nt's 211%‘4 L%?%’H{e also
derngrpiriatedt theinthe hepestbstripgrieg of vesh pouat exh be rédoeered, inexpensively
ntirety .by.refe ce. .28 WO 2004/ 085062 .
il PO RGO S TSRO SRR Foyorsscit s Rpsent
invaitidng asd thea kd-isek Ifyr tReActhEMabadtizgol bigereat al yst in one
or nor reaction zones_in_ a reaction section where

r ea@t"i’@ﬂ? apparepiip thesg skilled ihthejagfithet obfees shanges and modifications
thadel ; L gk f ' leky. .
maf Be bl i the SV (RIEDES SfarkIE REQENE ohdhflodd 8darrying out
alkglotipio prapssses eng rfotpaididelly mecoyeiing) activityeefStatdys(s) detl due to

I,s ith a e one feed.a tic, said,catalyst
aooipflain Mot The o€ 32 ORI ECRe 3 RIS bl Rt HhT 16 roup
consistipp bHiglignmess1@s palyhicait kympadide), basie@ategial oA €ompounds, and

,Selected feed to.the reaction zone(s);. and . .
mtrp ﬁ@t}-mmﬁé cgn&ag}néql% tWIF g& Idiep,agppg] &rogb SGORE d)fstaP dnvention
heréi826hd ANis FAHAES khaflall 2R AntdUAN 1Y the PASe \HRLRDSY shall be
. between about 0.02 hfl and 200 hr- 1; and raising the
interrgtediin An ABEis) and pefer liamitingSeyset o t enper at ur e( s)

abo eqnor, ; ' e ( t :

Forisd Bf L3, SRy oRRE L g aRE i GRRAT e oy are
incepbchtedtin tledsdntipay by adférgnodeact i vat ed catal yst to be at

| east partially reactivated in said reaction zone(s)

at said elevated tenperature(s) over a period of tine

between 1 hour and 30 days; (c) termnating flow of

said catal yst reactivating agent; and re-establishing

normal reaction zone(s) operating conditions and said

sel ected reactor
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charge(s); and (d) resum ng production of said alkyl
aromati c conpounds in said reaction zone(s). 2. The
woredohossoef claim 1 further conprising renovi ngPCHUSI094008370
deactivating materials, catalyst contam nants and
process contam nants by d(F] EAffdsat i on, purging,
sel ective adsorption with a suitable adsorbent or
1. cAnhéthad fop meactiveting aif lead. patfitedly iieadiivdted fzmiit«acmlystm enebrmore
reactlvtlon steps,.are ca e aqf .bein

Sal lyglﬁzég«la%ﬁf rgaction, se¢ kﬂ?e%]ﬁ?? a BWL?E‘T.‘ ?eﬁg bci out m liquid phase or
s}%l@ﬁﬂmlqﬁh Ipy,asal for @lRbd@iHBh Aifial afd?na"ﬁc cBﬁfiabhrhdsywlfxéi‘ém said

pr oduci ng kyl aromatic comnpoun 4. The et hod
caﬂbylnqrqmmp@wwé$ aredapéﬂcyé thrré%cémg\aaﬂqaﬁgomg‘em oleﬁn with at

R R e L e

gro@@ c stngpisg IOI‘] gpbefanfid borednaimpbti lesst omd dejﬁlctedrfemiablthe reaction

products_an s .by.product 5. .The neth

Dl ot 4 AR r R T BR G PR RSP L aeBa At gaid reaction
i nt r oducgehefd) afla wasing houospaky vapasEberRbAGbbYL 0.00 B lnﬁhd 200
fromabout, 0.2 hr-1 to abouyt 50 hit and said 29 WO

2004/ 085862 pETIABE) i HBEETD ZORSfip EFBRETANES(S) 19 dpperature(s)
from abo 1RO Se

t enper at géog%gﬁédﬁ%f%%] sal d % r oc'ﬁ{gfr@l]tnp%egﬁlf%) t&gargout 10°C
about 6 HOMI0SCto about 7 days. 6. The method of claim

rei hour s .
oy 7SRl B Rb e bt P ede P A RN R ol Rl gy
st r eam ceaptivasdsin haiﬂmmlon&ona'(b)eatrmtméldvaw‘d temPertuze(s) over a
wher ei n saij at al st co am n onpri se at | east
one nenPEP I“El?t ‘gg%gii’scony sting of
ol i gyer granelisy f1eWher sﬁ&%‘dﬁélys@ %@%ﬁé ag@ﬁt”%ﬁ’d fr&-Q&blishing
feed ol efins, basic materials, polar conpounds,
nitr ogennor&&htr%ﬁch‘f’lh Fone()e PPARIENE: Aenditiong nendt spidselegted reactor
derivatlgf/lﬁ')a g) e aforenentioned conpounds. 9. The
met hod of ¢f Arhi 8 wherein heavier contam nants are
pur gbd atesamingtirodncpion tof eaid akylaardingti¢c tbmapoumds dwlsaidnreaction
and wher ei n éi ghter contam nants and ol i gomer
fragment ¥ ng{sk “separated from said reactivating agent

2. ITheOf€h&d offBlakn difhtthdr| cabipPRingGmaTing RBE1YR! Qcacti I Sfaterials,
therefromin light end purges at a top portion of said
daagaixsr CBRBHAES| TPnBroces Copfeningaiy RycigTlaEps Prging, selective

| lih Qﬁﬁ%@%@le%@&ﬂ@ﬁt%%ﬁbi%ﬁ sapgygd from said
reac I vating agent by sel ective adsorption by a
3. Slihetragthed aﬂsl@lmbémhemnpmdmat@ysateab@mn stepe amsqapeble of being

grfe e%dwgll% S ml{féngor E{J oF ?lgtlll’lsg‘[:T!Blfri)g@B{ zgfjly glﬁj é)@éeg op%fatlons ina

&hdlllt@&blq&odnadlngalm&romw ceadpednddl um nas, activated

car bo
4. The method of claim 1 wherein said catalyst reactivating agent comprises an aromatic

stripping stream consisting essentially of at least one member selected from the group
consisting of feed aromatics, alkyl aromatic products and process byproducts.
5. The method of claim 4 wherein said aromatic stripping stream is introduced at a

weight hourly space velocity ranging from about 0.2 hr to about 50 hr' and said
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silica gel and ion exchange resins. 11. The nethod of

claim 10 further conprising regenerating a spent
wa@dmenkwst conponent, wherein said regener atiPCI/US2004/008370

capabl e of being carried out while sinultaneously

conduct.i ng. subst.apnt i al .~0L her .aperations in .

¢ SRR 57 oo B Pt A ey AR Bl O A, sperating
Thenpeeitive dn@fvheleni sidlferitd @f 6ind i$ 80 28618 & KRR to about 7 days.
regeneration further conprises_ _subjecting said

6. abtsgnebed of dlaigel warsipridperiafpiime i fsam legwarsm dwars.

7.1 DR bncRUEE bAlm 4GARRI S48 friBbink SRSy (i RIDE ene,
selected fromthe group consisting o Itrogen, air,

8. ndheimadthagaef claingefhertipedid chielyst gargamimetts aompris¢ aaderst one
propane, ste n- pent ane, _cyl.copent ane, n-hexane, -
CRRDRE o e in B P, corbtfe "y pRREaerd Ao Sther heavy
nedmeshng$ fehRdnidd fedie bRfifs, Yakid MRSMYYPNE @ifounds, nitrogen-
regener at ed by disglﬁcing sai d adsorbed cgntam nants _
b§PHAREE BBl dRd t Hagmete adenr Sutyabyess &f dthed3trasamtioned
PEshshansi al |y over said contam nants. 30 WO
2004/ 085062 PCT/ US2004/ 008370 14. The method of claim

9. 1Thehmethiod of glagm Fr whireini hsavierf coatanyihandy avaguiged @b mbotiomisportion
c i . at St ot f: ) _reacting feed
<SR ETERiof boh RS dpd st B8eP Londr bt CRL YRR hgments are
psepaltated from diesli reedivaliky lagant dmehé ©r P disntistion columns and are
recover abl e byproducts and unrecoverabl e r oduct s;
o e ety B GRRRT abt o oo SRR s

10SBhed nitgisddr 86 cRikYS vilHeEmt deBorbd RAHGIinah) arkMOVEd Bom said
and recycling in sajid separation section unconverted
realL AR 2BEREDY SelPdive adeVBIhea BYifsblscadeerbentpemptiging at least
| SRl At reQ g U r . pr 2 A5, 1.
R ek SOPBY HR0 IS Bty MR AR R AeRiP SRS, Thlted st
cwtRbysits exolenulan sleyka tsilivates,caheminkg racti edat alngimma) abtiveted carbon,
aqﬁya%i%%“gng C%Ld]%%ed ol efins over a zeolite
al fﬁ% Fon cat y%ﬁ 'S produce a first al kyl aromatic

11 CTHep @netidd, of ecleier 8| farthytpicompfisisy RPcherdtiteea OYRnAbAdorbent
byproducts, and a. {ransal kyl ati on zone for reacting )
QBRI Her gy niait FEBLAPR Be&tpalleorfitheing spmjeda out while
zeahiidRodd PNRAIKMNG! s@demBhY Vil duerf QfmiAddi 1:.0%8 ity for
alKﬁg_aronatlc conponent, recoverabl e ‘byproducts and
umedustealiad promatigspmpoends; and wherein the al kyl ation

12.@1&%%?@‘39 é%ggl%%lﬁnlilgwéélleﬁ{ 08 ZROBeSAenr AR b3BRr Weiprises
subjecting said adsorbent, under elevated temperatures, to a flow of inert material

comprising at least one member selected from the group consisting of nitrogen, air,
natural gas, liquefied petroleum gas, methane, ethane, propane, steam, n-pentane,
cylcopentane, n-hexane, cyclohexane, benzene, toluene and xylene.

13. The method of claim 11 wherein said absorbents are regenerated by displacing said
adsorbed contaminants by other compounds that are adsorbed on said adsorbent

preferentially over said contaminants.
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16. The nethod of claim 15 wherein said al kyl ation
zone and transal kyl ati on zone are arranged
wGemyesitosbnl |y, in series, with said al kyl ati onP@DU82004/008370
| ocated upstream and said transal kylation zone
t f gl ere
14258 SRR AT el VTR, o s L ounds
arcoapged ab bysiahd stegslof: i n series, with said

ol YV ETIRG (8 FOPRISC BoRHL TEaAd, FHllon Ry produce o

cl ai m Hasivdaanie) Rronaitid canlsiinils] @Bovepdbie Byffloducts and unrecoverable
transal kyl ati on zone are arranged in parallel. 19.

The netbbibf@ Fﬁtsacl aim 14 wherein said reaction section

furt $P 0

or oct 5 SRR e 380 qi0ring BEHREh A AR O Sl ook allo gromatic
i somer lpzcailucion zone conpri ses one or nor e rea_ctl on

fggg ehcogeérg{% aélﬁl%gca/ ng @esc }dgseg%r%ﬁ?%geg[loﬁ ansc’)%lvgrted feedstock and
al kyl atsm@mécb{;@aﬁalbymbaﬁdt@@n@one for reacting said feed
aronatics,. said feed olefin and 31 WO 2004/ 085062
 pCT/diokurs aadneing spid unesepvarable BogueFabl e bypr oduct s

1. Tht M sdiai] PRI P AR ﬁ&%&ﬁ@@éeg an alkylation zone
byproducts and unrecoverabl e bypro uct S r eag

t &itaertipp seid fead arcbreatms @9@ pri@ feedfolefing owén a zeotitet amaton catalyst

for alkyl ctions and tr
r eacﬁggﬁcs vvhfgrfc' ej rlll%;sl, al é’ rnaI E FATPOISTe 5“35?%@%%?’@3““8 and
Z angcoenmbid Syprodoets,0nrd rmrtﬁmse&lamtidm 2806 &f6r rBdctmEh&coverable
tho of claim. 14 wherein said reaction zect

yRyPiucds vt dendi Aromatisy 10YFL R Bl dprtaladttionn C%lbf%t to form

f Qadlﬁmtau@g groh@tié RFhpBhaBtdcESeratfial wi,phﬁﬁetst)!a&f Iuﬂxees%rable
sai d recycle recoverable b¥ products to form al

abyiradycts; conwpdliaen thee elbylation|zone wgr@gu@wa&nlatlon zone each
UQ&rﬁﬁr‘P@é@Bﬁ%ﬁn&%@é#ﬂ&?E&e said reaction taking place
in the presence a zeolite catal yst suitable for

16alThy tnmthodnofr daiot l‘lﬁ)rvéleaamml said ailfg/latvatona anéaehiaindation zone are
V\,herel n sai d n/i.sonerizatign zone

el sERsRUAGTH BFEs M b0 RO SRR o0 Rt oo sad

ofraﬁ:damymlammﬁnewﬁecs@vﬂmﬁm ol efin conSI sts
essentially of olefins.  caontaining 2 to carbon atons

17aﬁae asihpds feclaigy binathersin sad siiilation sione |aaqi tigngspkydgtion zone are
Eﬁaﬁeg HBIRS d
nze&gl h s%ﬁ!aset‘%{wﬁ'ﬁ sbficf ﬂgﬁstafk‘fflaﬁbﬁ YBné %ﬁfeﬁttlhgtgeam and

t ol'uene enzene enes, cune
nsapd dby]atl@emdecamdcdowsmabenzene i soners. 23. The

hod ,of i.m erein,s efin feed i ;

SRRUR il £ st v afufarRy Sobf =uf Rypealloraiog zone are
parefpgbficpapdidl.t he aromatic feed consists essentially
of benzene. 24. The nmethod of claim1l wherein said

197 Bl impihehtof | Glaim | 4 seier e9idf reariphesegiigyfurther comprises an

isomerization zone for the production of dialkyl aromatic compounds wherein said

isomerization zone comprises one or more reaction zones.
20. The method of claim 14 wherein said reaction section comprises a combined

alkylation/transalkylation zone for reacting said feed aromatics, said feed olefin and
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consi sting of zeolite beta, zeolite Y, zeolite onega,
ZSM5, ZSM 12, MCME22, MCM 36, MCM 49, MCM 56,
wOBHAS 06 MCM 68, Fauj asite, Mrdenite, porous PCT/US2004/008370
cryst al i ne magnesium silicates and zirconi um
v,
RARERORIC rect et FORRRGA Y CEk BhbAR MR, recgyerable
rhypeodrueia(and enrezovessble hyprodesds tsaldrreadaom tagmgipleceein the presence

gns ar i qui.d phase or . .
o5 s <Pafiaf BB e e dline! Hstros BR8 iasPillariggan reactions
aﬁlﬁfﬁh sfid @ @ﬁﬂﬂlﬁnﬁﬂcylitﬁ)ﬁc‘zbh@&mﬂin sk€atorahodd Rhétdn zones.
cont ai ni ng rom2to carbon atons with at |east an

21 gkhsnanethodc ehskimagl4 svalileaela ated yeactip 6¢topa FOIBPLsSs ot @ombined

gtioaylganérpeua{ Sh% RE redefth shane Rel Ghoftidy R5ihRaLd BldsY and
UCI ng at east one sefectgé e reaction

zsardel(eS})C,le mcdvérattle dbyprodwys o Mnadl}y;dtarmmt Gongtounds, agemtrable

d reaction hour |
R pd R st PG R Ol oo, AR Presence
rdi ﬁmtglté h&taty@ﬁ@ﬁltab[e 2y Ntk )tidre Paet ok Win@l (89mbiization reactions;

t enperat.yre 3 04/ 085062 PCT/ US2004/ 008370
FHvEn sad CH@%WQﬂ ﬁg}‘f/\gppp SIPTESREH0H) 208 p BTERIISSE One or more reaction

tgpRerature(s) by about 10C to 200C (b) allow ng
sald at | east partially deactivated catalyst to be at
22. Iﬁvsmeﬁbadtq’faclwn I sderaiy seiddfeph alefind consisty iesnentiallye 68 Jolefins

%%{1(3?1%' r% eX %Br%gn g%ggse%ﬂtswde%&% %{ms co Qg{ sgentla 1% ]p% r'Fleast

termn
e dnemitealsy]stted éamt itheagronyy cempisting of rhénx@e efbtlmhb | &hylBghzene,

reaction z r at condi ti ons and sai d
3318 sl P LEr T B e T B PR B ng
23. e kg dduT c%ﬁmml whedéilf ¥hid dleFRBEdLCis SABRAVROS thégd8p Honsisting
reaction zone(s). 26. The nethod of C aim 25 wherein

Shplylsnemdpreayenesnd theriatie feed comiss esserdially pﬁbwzene
24. 348 Rethed o %mﬁlt howhérgh sraﬁf"%dh\fé‘tchgg'stz gggélé&eac ?fogql ! group

whi ¢ cata yst is at [east part activa
feemtistingcdd zavliteabetaanedite 05 extolite omegapZSMhiSe 4S2&AL) MCM-22,

T

fepstalllie ng@dsiamhisiiitart agd KydonRmOp®Isplate onpounds by
reacti(rl]g?at | east olefin_ containing from?2 to 5

25. AR AeroiEct A TR 3k 4% Butialin dectivated oAl Dsegainpne or

%r@lréﬁ%ﬁon L6 Lih \PFea@ibPEeRG 6P Y hERMRE RIS Urd Bfrisd %Qtsm liquid
(a) st og'pl ng or substantially reducing at | east

@h@eﬁlmmaé iqved pheset fae theeproduagion of alkyl aromatic compounds by

reacting at least an olefin containing from 2 to 5 carbon atoms with at least an

aromatic compound, said catalyst reactivation process comprising the steps of:
(a) stopping or substantially reducing at least one selected feed to the reaction
zone(s); and introducing a catalyst reactivating agent into said reaction
zone(s) at a weight hourly space velocity between about 0.02 hr'! and 200

hr''; and raising the reaction zone(s) temperature(s) to temperature(s)
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zone(s); and introducing a catalyst reactivating agent
into said reaction zone(s) at a weight hourly space

WO 20080830§2 bet ween about 0.02 hf-1 and 200 hf IPCEHOS2004/008370
rai sing the reactor tenperature to a tenperature above

D o T GRS AR e S DA BRI Shohe 10

partial | yp Zi@act i vated catal yst to be at | east

partially reactjvated in said reaction.z negs) fnt )
sai el edlnveng sadt lepsipasially drpefivaipd Gialysh o Be 2t feast partially
bet ween %a@%edaﬁdsa?ﬂoreg&ﬁ;zoﬁé‘@) 518610 étatdi0teflp@MhRE(s) over a
said catal yst reactivating agent; ‘and re-establishing

nor mal r peroad afitinzedreten Iowar and Fdayendi ti ons and said

sel ect ed, r eact.or h els), : 1.0 TWlichi
product i EEOgE nsl%iﬂé) %Va?ig?lﬁ ac)ra %}r@f ?eca@@%aﬁ%gaa%%t, i%ﬁd Sr%-iegabhshmg
react i onporagd @€sction 3B3n¥E) BPE4HIS bAGIRIdASTINdS200 46183 Hoactor
28. The net hog of Claim 27 wherein said feedstock

cont ami n&MEE(®k @%el ected fromthe group consisting of
bafrgcs MBS prol@dtdh STOAROMRGS aroftatié @%Eom@tialsaidm@acﬁon
conmpounds and m xtures thereof. 29. A nethod for

reacti vazdngf)zeol ite catal yst, which catalyst is at

2o bR SRR KL BB L 7  covon

i Mothkie f eedstock, used in one or nore reacti on zones

in a reacktion section in which the.reactions are .

7R FEBRORE FAONALRE dpREs o p TR R Pt i ik artally
f Qhaciiiged WitRAUSdsiodR cBhtaditeyits, @bt brfe 6101064 RABtidlY zones in a
reacting at |east an ol efin containing

. . from 2to 5 .. .
ClERdsion SeCENTs WRTCHFeagtiong 45 caHeh P8It _ilal}léoq%a% At Partiaily) liquid
g@ﬁ@é chftthé gﬁ)%_t.lbt‘i/(ﬁlt 6&%%%&%&%&5&@5}9%&@% $U18438 an olefin

. (a) st S I

ppi ng or stantially reducing at” | east
onvatzgeihe Gbmd? foekechroan atbros withet least an auveqtis comapend, said catalyst

i ntroduci ng a cat al.yst ..r jyating agent into said
rrgg%{vﬁg?flp'%?f‘é(:%’}lp% n%th\ﬁglgé%?yhourl y space velocity

bet y@en sabpping Or Obshihfialan@ddddf) atteasi oneasetbctedi feddnig thémeaction
reaction zo tenmperature(s) .to tenperature(s) above .
e nor ek Sagtd GHSBHEE & SR AeRge i L ARP SO rosction
by about zé&@s)ta@a v?e@@l@ho&@ skt O¥bEie) ehiveknadbolie@ el hr'! and 200
parti all eactivated catalyst to be at | east

parti al | r'; eadesisivathedeioiordamerrrigtecioiad AMpHARISboxe the normal
said el e\i/e%%t%il Eo%%? é@ér%tg%téﬂ'lpéwﬁfe@ bypa%[)ﬁtol(é)"@fto 500%8;

bet ween our—a
(b) allowing said at least partially deactivated catalyst to be at least partially

reactivated in said reaction zone(s) at said elevated temperature(s) over a
period of time between 1 hour and 30 days;

(c) terminating flow of said catalyst reactivating agent; and re-establishing
normal reaction zone(s) operating conditions and said selected reactor
charge(s); and

(d)  resuming production of said alkyl aromatic compounds in said reaction

zone(s).
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(c) termnating flow of said catal yst reactivating

agent ;

and re-establishing normal reaction zone(s)

wop@rasiony condi tions and said sel ected react oPCT/US2004/008370
charge(s); and (d) resum ng production of said alkyl

283 ORI d G RRUNYS WiBreiPLLd ERAGDUCNtARNG(S hre sifbcted from the

group consisting of basic materials, polar compounds, nitrogen-containing

29.

compounds and mixtures thereof.

A method for reactivating zeolite catalyst, which catalyst is at least partially

deactivated with oligomers and/or other heavy compounds formed from olefins

contained in the feedstock, used in one or more reaction zones in a reaction section in

which the reactions are carried out in liquid phase or partially liquid phase for the

production of alkyl aromatic compounds by reacting at least an olefin containin g from

2 to 5 carbon atoms with at least an aromatic compound, said catalyst reactivation

process comprising the steps of:

(2)

(b)

(c)

(d)

stopping or substantially reducing at least one selected feed to the reaction
zone(s); and introducing a catalyst reactivating agent into said reaction
zone(s) at a weight hourly space velocity between about 0.02 hr'! and 200
hr''; and raising the reaction zone temperature(s) to temperature(s) above
the normal reaction zone(s) operating temperature(s) by about 10°C to
200°C;

allowing said at least partially deactivated catalyst to be at least partially
reactivated in said reaction zone(s) at said elevated temperature(s) over a
period of time between 1 hour and 30 days;

terminating flow of said catalyst reactivating agent; and re-establishing
normal reaction zone(s) operating conditions and said selected reactor
charge(s); and

resuming production of said alkyl aromatic compounds in said reaction

zone(s).
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