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e, Ao Rlroir Sy (6 pRIES In ot BB Toppoyns in an
allgydatiomitomt e:ontamlmgw eolﬁlualkﬁlammﬁatalyﬂ cIatvaisytsﬁgha fight bblna ©K the by-
f | kyl

T p——

onl @8 GlTEE dmﬁé cﬁhlty@traaﬂttﬂbak fefGRh aed. €2He pRFrRd elmllatmn reactor
benzene wash so that one reactor is maki ng product

arigpgireent pesesstpd ponsistraf fye paratlelgeariara thapplternaiely dericivedeed and a
ho:i g)e é%‘%sh‘é‘%fgla{]% pe ?ﬁ#ﬁc{g 1&?85&1?% ?}dcdgl?tt gvlirﬁlg ghéﬁ %ﬁ{% rIiﬁ}{ergoes
rewctaham Imaidiiami to bazeds wagtug, |otler mgeadratmmaehques oAy include
897 ar| t eaches a pr.ocess
o gon, bR G SHTHD IAPPBH eheh S aas SR Sp glumina-
silil@nt acti ng al kyl ati on catal yst with hydrogen and
benzene_in_the substantial absence of olefin. The

r eadt-PvEati DR- pl &BELE (Hhgnsyd tearhat @ PERFesitpE reactivating alkylation
caﬁ%gﬂlta’c Qﬁﬁprgsecs Qontadifil %‘pﬁ%ﬁﬁti&leoatﬂs?%ﬂﬁrlﬁ)dr@eg'a%lgrbeﬁﬁne in the

Hose errp oye in an al y ation " reaction:
sulpﬂ’fmtlels gibsance hefr otidigerT. Meseapbmmnvmopcsg m:m batca»hglmtecﬁ mnder

i £ | vel t hus m zin
Cogéléérsllﬁ { %h 1{1&% %é atk é(SIS rt%?on 1(1)‘a|cr)e Catiosh e“tli %rg(ylatlon
redutide 6]," Hi® procds| farthgr de@c&fbbe Seastivating itiucatsyrin @ﬁﬁ Svéer relatively

shift e i BT b fors SR IR G Rom Grsretig. o 1t at i on

cat af §SpatC Iy 1546r@6a{Te!|e@@95’éea&{é§ S BbRELEES foeeast fa€ alkylating
group consisting of natural zeolites hetic

aropaasici hydeocarhant inad fixegt badecaipdytisrreadies lndlq@fcf/ phagerpyrrrn alkylation
I f
cat%i rgrip ?(?‘é}%ls?rggg?tﬁ% %ﬁ lé@ecr:té% gﬁg?glt%l %ré—\.rfkf ﬁ(@{sé’sgl?g%f Sntldltu%ﬂe{eohtes
symibcttcamqhm; moienltay,cat hhgtsQneV\bdnhg af salurmamnoﬁhcaate Iaﬂdisilagnesmm
raffin alternatin ast eam of e
sigRE: Beamictss BT bamindt by Puptd eennPr e et by
coﬁméthigmpéﬂieaifa@@gﬁltpﬁ seePnIbl a2 1426t dhe pagififis$ aldrnaing with a stream of
ﬁ;fl erat e wthin the range of about 150C to 30QC and
at lopst gnep ?'a & Bsyrley lasiingtos a@éﬂ%ﬁtyﬂwuﬁpﬁ the g pq about 2 to 8
hotad 2P Re@Rp A Withig- théEPanQe §§ %0(%%%56"@*0%@0%%@%@9%@@1(1 hourly
conti nuous process for kyl ating aromatic
spasy deloeisr @loht Liorhra. fi xed bed cat al yt| c react or | n
liq St d for
dear b BEPAf B NGB 52n 548 d1Rle] B%%: Fonlef g appecss for
alkyige arqﬁﬁ?dtﬁfliydl?odmjmas oh affized Bed @talyric! fea&dr in liquid phase The
w a} él benzenes .of t r;fl%(fa,rre detergent, range wth
solij gelyfip pged éﬁﬁhq Jesitrd aleabion odibeyzeap &vitheblorw letgrepng range
parefBYRoltPYIeRsk B g@@éh&aﬁﬁl@ﬁ@ﬁk}lb&ae&fs of leuainR iRand{ Bhge with
magnesi um si | i cat e. process further conprises

highegelf.epuaity aed tserl@:twﬁmaeﬁ zj.ﬁghtes end/ocdays rayowgsd Yasimebmposition of
alu%ﬁlrﬁ Qaﬁh/lo¥ n?ygne%l?rg 11%21’{@ A Ipnrgcessn tfgrthe(r) ncto?n(f)tnse\:’\s/I lt‘erg]eneraetlng the

catalyst semi-continuously and cyclically by means of passing into contact with the
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al ternating and successive streans of paraffins and
wordvenspsnducts of different polarity, thus oOPCHUSI004008370

a | ong- Iastl ng catal ytic effectiveness. U S. Pat. Nos.

catfetlaflstl 21;[ a 1na 3 d ??2 gmgg Sirdanfe @ ﬂa.t(]ﬁhgse )an& Sﬁl%p Bfod%tg G Wtferent

A I soner1 zati on act
polayielf, mﬁ@maﬁmﬂ@h lomg- lmlcytslytmeffpntuvsmasg Gr oup \Y/

ot &S oPracey e EA ond e B AR BniEey BB process fo

reddS Ltk the %hleﬁ&ﬁf&tabﬁwﬁ}%N‘Sfﬂf&soﬁien@!itﬁiﬁ&hﬁ@yst @é’fﬁlﬁisiﬁgl(f}ﬁ)up VI
toluene at 300C. In these processes, the

an@(pg GeaupcVEbmetshen helegenyieg refeacinne sistrd @xidy by SH@pctmg the catalyst

o AERASHE PERH 0180 e GBI, bl e

thesé proghdes,athe riwt Iacomaﬂcvm]nent) wakh gidty Tar prea¢ded- b,}oat}&t rhlydr}pgen-
feeds. sent. to.the riza

coRRE, B S0 SREUNE 5% PeaBin Bard PR Sotnons or periodic

addifi88 bF Ukt e ERAGIVenBbERIR bfBkic CoRtetti dinb@als € til fyéds sent
in situ by contacting it with at | east one pol ar

to thergsarmdalion ¢atadyst.d phase is taught in U S. Pat. No.
6, 525, :
o S FEp e o0 ) gy PESERENE B0, Ll S

catalysiatsite by sustactisg ibemnthenh teastiond polat cqmnvcdmp lmabeuld phase is taught

in G BeRleoRe2 2R Rl ahd B & i e R0ty fRacing

a @émmsmsmﬁ@ dAkylerbld SarGhyid, ahdh Mebeméey; ivader lﬁqlﬁ:dl pBsse alkylation
to provide an alkylate Tg\ rompti c product
cmaiwwgw%h. Wh alkylHBg ey £ ViFae BetGmergsaee of glgylation

cathRkt 'c@tlrlbﬂI51n€ea2‘ﬁ%ﬂo\£§tc?§(?§tQNneaﬁfa€&in NGk asaMCNI-20it6 PSvide an

present in treating the at |east

allylated axpingticieradudt vintieg| whteh gbyteetingihe catalyspeeesnessas dqapigpartially
SHC

deicttlv%ﬂea I%g?éba!)ﬁ%%ca?ﬁ?stq&h%g? gfégaﬁléﬁ?[he af I@tr)gig%at g.qfa%g{ least

palt'ﬁaby elsadtivaied catbystirt sibnby oéntdoting éfr withirag lasﬁdorm pdauompound,

NG RERY NN T RTLATE (RS ———

AL &%rbff te@Perafiee St pleYstite erBMEyddCih the Glghi@ciHabalkiiation that are
°0 al Iiyl at ed g%ormtl Cc %Ir oductrﬁﬂP}C,:T publ, i ghegm &pl | catl on

sulfippEB 3908 leashigeiely) deserhc hescatly qrodsen from thy) safalet Ard (0)
I onmpound in which the process
co?ér%gﬁ%(@éaﬂ}?g%@m?%%?g {0?‘6% t he al kyl at abl e aromati c
c onmpelin ghublmsdhed napmpllikgticat W@Ob&;}éﬁ% Wanfickan) ddachésatai process for

cat.al yst er..al k ion _condit.ion
e & N8RS JLrehsctpBRnL i VHioasle pRkerartgi @
coﬂ@@ﬁxtgl th@ﬁlﬁgil,ata«bmra;ﬁammgorﬁﬁtmahhcy b@hlk?ﬁtlﬁ@h@ny%thvmtqu&ahon
-C8 hydrocarbon _under al kyl ati on cat al

catp]é(atcqud@gglikﬁ]lqtlg% RRditiQnss andribd Whep é}égglkylgtl%qualyg has become at
leag’tr ]S’MIQEI ddRHMED %hﬁ@tn? theafidith AyX ith & VTRES ARIr&carbon

alr regener at'i on
under alkylation catalyst reactivation conditions. The process is said to provide

rejuvenation of catalyst activity comparable to air regeneration.
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WO 2004/ 085062 PCT/ US2004/ 008370 A process for
regenerating a spent aronmatic al kyl ation or
w0 e@n®sdoky | ati on catal yst conprising a nol ecuPEr/USioeves37o
by contacting the spent catalyst with an
OXY Qo QAR b Rratid8S PeniurbRIRELRYHS
to _qbgrl?t 600C g_ndratlhgn s?ol_?n act ?EF]%S t el(?la@;?%%aﬁﬁpgﬁalyﬂ
compusng ¢ metiulansieve b corfacimgaherspenticataly st vdthearseXygen-oontaining
nooni um carbo j of..an _acet.i c _aci .
eaf R SCLANCATR B bR e oG Ryt with an
aqMBOS/HEHIA) sudhDas dekanmonitive nfteke golufign, P4 @mn@nium carbonate
Etocesses tor,reactivatiog}of cat al ysts, however
solfiem gt an gy agid splption, 1t tapglytyu published PCH applicaipp YE003/006160
(D&ideRsr) t han |iquid phase or partial |iquid phase :
al kyl ation and/or transal kyl ati on over zeolite
cat dhg Jeregéing prioe apryderssasdiar efactivatiph ofagatatysts, however, either
0 d e . ] v ntacting the. . .. .
onfi AR D6 PP B Ol ol AR50 ! i tiawid phase
alkiykatjon r &w/or usadalkylapen diver deolite t dagalgsto @t ke prddubiin of alkyl
reaction. These prior art. processes, therefore, .
O TG ppFy O SREIG CRREE e opgated catalyst with
mafdrfal GHa€Rinod Réuird,BEd bVRoBReD M éearbiRhtid ARAIMALhEbn. These
the deactivated catal yst enployed in a process for
Piph S BEOCPPS, diereiprey rither deraet appbodiprstitide thesiend far aguafficient and
. Dar : r
oIS oAl fof kit T PHARRvo Bl (ABH: GBI B 5 proceys fo
progdoctimoniof alkyl rrguaie cappiundstusingsliquid Ahaef bi paeial ligaid phase

t o..substanti al .ecover the tivity of th .
oty BY AP Sl el U il et bl ob oppmicat in such
appifcatieiet i on of al kyl aromatic conpounds by |iquid phase

argial |iquid_ phase al kylatjion reaction of

or p e . .
ar ofdt StEGe P fa pybstapiialveresper dhe petivity qfdhedgactivated zeolite

alkTa8b8 cally¥s udelGn PRRREHYADT ARy PLBREES cSRPsHs B9tliquid phase or
require any material that is"foreign to the

pargipkliquid ipbesealiodation reagtion odgramatice gadh olefip dharglons still is needed.
Pre%%l%g,nthe %Jctiv{fﬁg#)"r@éessgﬁﬁ%flldsﬁo% ?%%r}é@%g (E.]l},la?{rieatlj :chait'I ic’seigre(iﬁn to the

car bons normal Ty are
alkplatidw pedesspsitchais alitkogent hyadirogenaatyigem. air, Aatied @hs, \sedan) Water or
I OCESS at _involves materials forejgn to t ) )
by bR et o R SRHiEr Soed quprodre indbs fEvitien pgction
A feli®ivhB6Sprotesa tilat @fvoRas inafhialsMe%n B RY AIR1Si A6 &%ss HAS incur
mat eri al nornall¥ required, used or produced in the
@5

addifienab ests dye ttadhe lass #lbpeirgt cfeibesei mpisriplayandfondhe material
noZifl kRl SR BBl AL g, AR L b g may

incgepdilitine] eapitblomdr eremieg coie dhioteeadgitiomal equipahent antilit @nd labor

the, material normall equi.red, used o roduced .i n
reqpyied ' Sepaiele antler BaoNer ik ATTCIgR PSR ePel ihedRateg) normally
requit€d, Ugked toh Qro@Red i th® Peocess. MIhe adtivioAd Ceduiiicht frequitclemay
st rlqpqgl ng_gas or stripping hydrocarbons, a conpressor

inchige PReresd riphenfPrgaste BoRgRT RS for Hbe stHpRRg 8gs or stripping
i EAARER O R REIABAELS, | PR 0L LR b Bvons,

heat exchangers to bring the material used solely for the reactivation procedure to the
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WD 2004/ 085062 PCT/ US2004/ 008370 desired tenperature,

apparatus to separate and recover the stripping
woraioe0ssmbs and/ or those normally required, usPOI/U82004/008370

produced in the alkylatlon react or, thelr anCIIIary

a ratuses and e e red fo Q
de&%ﬁ?&ﬂ%ﬁ & ARRAEFY a % ep,&f aieoglg&r e?cé’yab{h t&alp P“?éfr a?ffsr{als and/or
théRagdrimadl| ReuiRIdo et R)ﬁ pactht@dn fibe augﬂatnon mh&b@tthaﬁ ancillary
processes shoul d not qugre s&ﬁgs t hat HUStfﬁgh
AppARRISESANG HURRICR REETed dof HEPosy ohGemampmateh pate t he
nor niiko Frdg¥anily! qrbaia@ﬁp SEREVRS %rB@éduﬁ:n adag&ﬁafdﬁ usé ih Iamatmn
reactor"s mateéri al construction woul d be required
prt)@ssﬂslsdjwlﬂmot trh@lmee%tmm thatt myst b ceraigd out at penapetiitaries 5o much
t.he t | i
hl%%eg sﬁll tgg 1o pr 1t éa‘r%lgg Qgrgﬁerrgqfég %I% %n f g%%ae ?ﬂ {H% rgac%cir s material
ofRossubtieén ﬁfﬁtﬂldlbﬁ\tédlmed aSalt@wfdr Inlaaern@emvammpemmrm gl addition, the

condi ti ons suc react or enpes at ur.e 0SS
rof I RIAR BB EHES SN 8% 26 aHA SIUPSBE THTBREG iRy fov
std] 2 'Bo@élﬂi'ezﬁdtlﬁ%lpé’§§ bR hdnge®fin 8p@htdld enltidhs IRk reactor
preferaly the reactivati on procedure should be

 teipneraive) wUPoshlcst tedierd tha SorBpIERt Pesh cpsinef g ersTatien and to
e r t I

miglﬁﬁ%% t ?1(@: E?s%}b lﬂ‘? of Vgﬂ%ll[ ﬁg{l’:ﬁr Iengsté;?%r S&lgéf d f)rﬁ?éerafyh e rg%ltlvatlon

prokiegltuel shatld dre, carmfdpmtt at-sibnamhid operghioni fimitat foothe reaction section,

Wi o pfpEle L Sebten Herd (e Bt Aot p aft Al gation.

seﬁbzﬁ‘@tl(ﬁf Morthﬁwﬁhrye@tma E@incbetipRf AQINE thieh sﬁwﬁhﬁallyoz[s @irmal or

in_part t he |nproved processes of th
idledy Bift laraﬁatm@m}é#@ IGE§CIpRe IhqerNnatﬁ%efa&ewﬁwrﬁgwrcowe in whole
or 3EREGL 3 %ﬁgll)iﬁllfe i 1grg&}/@d obVENFHAY 1ﬂv§nﬁdi’1 provi de

I mprove y rocesses, Wwhi herein i s meant
br oadl y to incl uQBJECBTcSe@EéEHEQNME@HU@V al kyl aromatic
conp ccor In 3?/ e%e ?l 81?_]6 ‘rilhlk)l/ V%Hlon 1srt§ %%ovtlﬁenhnpmve% alkylation

e ca conblna ion
prd}cﬁa@@:ﬁ | wifish hsl‘dﬁlhs aﬁeahtf mosd) k(yirﬁlude Iprc&ﬁd;é@ to produce alkyl aromatic

I SO i.zati on vert recove roaduct s
COB‘PBEI‘EI%é’éI TF‘?%‘HP% e SI‘I’%F’PGIPHI’ ‘I‘%J) W &1 pegpbination
wit] SRECleaddps Much 8 trhrRhRYHRGA ﬁﬁ(ﬁopfs@l‘ﬁbﬁiaﬁon k@ Eonvert recoverable

production of al kyl aromatic conpounds over zeolite

bypmdaqztgz gupdnced Jeee Hae aIIiytlﬂlomnma@mu tq e é?%llteédprﬁé’{l% odwl/or to
I
it e AENNSEIAT [PTeREkD) 4 (U achRE! RS dver seolite
caﬁat}et(e)bty)gﬂhen witkz iimproved mtegrmtadilme{thmistfai reamzbmxgelhatabuh\gty of at
osts. ctlvatlon rocedur e ot her. .

lea§Reraly B‘}Cé‘XIte‘gFectlﬁ? SARSER 1560 1 40 BrOGFSSRA figreby minimizing
ad8iBHA \cBsttal B @satin® lcosts EEMSEH RGthtrER tid@ion\prédkdes.at

| east partially deactivated zeolite catal yst(s) used

i n 1Angihen sepgialsebiest qfathis BIventiqiuisdtoppigyisler impueved naethgds for

I C r

re Rl AL B BT e P R 2l Tl ysed im iquid
phader @apafisal hqrunbplnase mepcorsyinnat kylation prfocsd® BOPHOSHM6ES alkyl

PCT/ US2004/ (.'f
aromatic compounds y ut1 izing catalyst activating stream(s) comprising only materials
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that are required, used or produced during nornal
operation of the al kylation processes for production

wW@hooalog3ph2 ar omati ¢ conpounds from aromati cs anBCT/US2004/008370
ol efi ns. Yet another general obj ect of this invention

is to provide inproved hods for reactlvat]gyﬁtigﬁ processes

thateats eqyired uged pr qeaduesd, npEgRk PReTation Af g ¢

forbrolih&R4 draIkd1 %ﬁﬁﬁ@ Sorhsund PHEHUEIhas ahd Sk,
aromati ¢ conpounds wherein al kyl ation and

t r anéeilagthar eneradwbiest of thisorEeitipats éhproside timpreyed meethods for

|
L5 ool Db\ e IRE 0otk ] LM BB Eoces o
preduetioy of @il asdnegiie (@mj)bondscWhmglﬁsalkyiattdm&ndrmalkylatlon and/or

ratl ng condi ti ons t era sure: or
is@hEHALSH TegHBbar s SR AT RTFaY Tept [ FPas et Feotit
caﬁt‘lys%) Wh%reﬁf qiéeﬁﬁjﬁ'&vddnm@thdﬂi efn@loyeMGE stehe aB@BPIcBabgkY in the
/or cost of the catal reactivation procedure
remw enerafing eaAngitionp dsyshsasi émpfsﬁaylr%f PIEYSHETCaP] @rﬁmlcal composition)
J | [
ol ROPEE L bR Rlor ARpETies®) B Oider LR B8 cpopleRisy andlon
coalr efitht naiabfeirmmjwd‘sompmcedu@andm oiairaizy $he( possibilide pf operational
J%’%w d phase or partial |iquid phase operating
TE8"Ei ti ons from feed aromatics and ol efin conpounds in
comA Naricpal Whijdat | oTPIhy Qdf&:ﬁ@drh@ﬁiofmbwﬂardlhﬁatﬁfn processes for
substantially recovering the acti VI ty of at

prgcawflpworf ylieyb aeqmayist commpREs $T Esple féﬁakygﬁs)dg@ar * fiuia phase or
patttdf M | ﬁlﬁs@ b @ondﬁtiUnls R Geed HRERAH Y %& Q)‘i’efﬁlf cdrfffounds in

zeoI e catal yst(s) due to accunul ation of the
couﬂvllrailtlys with) improvet meslacsds forrwartlyrar subistaptiallyl reeqvering theractivity of
atgl ﬁ)y %%%clevgteh '}9?1% cg{al}gggeﬁéeg %ﬂia%ﬂ?ﬁ' p(fé)caesses following
deac'tttvfaﬁ@eﬁf ﬂhe gedite cagy st ﬂasnmnﬂmulawomqifethe tatalysify) e€4t ledst one
hi. |nvent|on isto rOV|de roved  al k Ia i on
Ll

t
migpiial SElSEsd fi5p e, ESRHPCPI S Ol EpmenF GPRlV IR SREBaRRS basic
m&¥Ed1, Fi8! dohBoffdsahnl Sittckin-BoiShingicahiiaphidagse or

partial |iquid phase operating conditions fromfeed
ar on"atsmg‘lcmbmecé pEfisNEIion iheTPYide HepipYsialikdation Rrpcesses for

pré)cm?:ﬂ&Y e a 5 gﬁgﬁatlcctrolrr?ﬁﬁﬁ#sy ol z§6’iﬁ§tc§t@§)sﬁ’é)l I)ﬁder liquid phase or

recovering'the activ 'east p
partésd digindaplede mp@bumgccmlttmny sfto@s Yeed swanaitics aih&wlcﬁn ommpounds in

sses_ f.ol | owi.n d tion,of t zeoli.te ..
cofiBgE F L TSP R0 RETLRE RS FAC EGihg the activity of
at Qbdsf ?Eﬂﬁﬁllﬁ d(a@:ﬁwaﬂ@@'z)éﬂ@t%ldiﬁaly's%)emew inOdk¥1iéon processes following

cat al yst Anot her sPem fic_object of this i nventl on

depajivaory pé@veaéeqhﬁﬁ%%ﬁ PRI ghe i peuERAkins gjroligomeric (or
p(,@ﬁﬁ%&g %Qsap(gn Ielé)@a (ngat i c conmpounds over zeolite

urd phase or partial liquid .
phas”_modme rspecifig Qmwdl afi thiss ifvieotierf eedo aprovide iiowreed alkylation

Bt TRRHEE R L T A
lig8fd pHasé 62 imalanqm@bha/sed@aﬁtmg bfdtigokdrh ectlodrainytids(ml olefin

used in al kyl ation _processes 16 W) 2004/ 085062
compyyndsan ognbghqpwith 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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deactivation of the zeolite catalyst(s) primarily due

to accunul ation on the catal yst(s) of at |east one
woraioessb2 sel ected fromthe group consi sting oPCDES1004/008370

material, polar conpounds, and nitrogen-containing

| ' \ [ of e

A 87 ol RO BB S SR B by Wieatysyo of
at plaaidt @ppeaiteriagrselenied t #om {hkegiony estnsistingl of dsdicn glagerial, polar
Coconﬁ%kses but is not limted to t he processes and

o A TP B-GOR RS, CHUATIDANtS ny o vi ng t he sever a

St estha¥hjddiCandViv fthies 6O IRGARERASInvélidn 1B i hdbb eavmus and
and order of one or nore such steps and conponents

willi ip parteappeastherainadigs h The inveetios srepilinghy campringt.i tut éondfylimited
¢ | ST ol

0 B LR B e OF P et Bl T BRI 16 SRy an e

vadesr R:bimpdnmtsl | aride tl&ppﬂmbnt and drémsef oke | drethore stitte steps and

ch, nodifi 'o and var 0
copgiasioul vt R oh dhe SHhe ol syanp it B M mayowing
deSdriplible, VYN it dNifi a6y 80and WirRE bt &ﬂt@ﬁ@tﬁﬁ@&&l@%matus as

nethods are provided for the production of

hegginy figscribed: itk be sararen; de thase skilled dmthel aps tapd )allassﬁaﬁ/ medifications
anﬁta %[tﬁ)ﬁ%fevc%flél@é}?@%t 41@5%5 e ofA8E Hvahtioh, deact i vat ed

Ite cata npl oyed 1 n such processes. The
zeollte based @EM@NEHRBﬁﬂbiﬂﬁéﬂﬁﬁENTWODhde a reaction

f d tic = d ol.ef .
" e lrRbvPD et UL pBEG el i Pes P et i oS progngtion of
aufye mt&bbcﬁnMa@ duat @ohanatzﬂgamr(e) afd Her thd%aﬁm(@csrabf et least

roduct s a se E&Ion sectlon to isolate an

Pa’ft’éﬁbﬁxﬂéf‘“{"ﬁ@d Z&eléﬁer%@ FmRIPYdatn; fuch PERfgeses- de cs'»e%lfte-based
3&3&&5 ihQuang 9&%&51{ echiibRSARFO B RBd amh%eva%aéthéfﬁl are

cts, and isolate and purge the unrecoverabl
reagspért@ éhpccteglredrﬂbylra@amncmn@emdSowmcqubiq byepreghcts, and some

r ea &%)Jvé)r?lﬁlé Oﬁ(}/g)rédﬂct éﬁ?{ylt &galfaﬁ s@&%ﬁo‘ f501 %n gncP rgcover the

sire romati ¢ conmpoun
dem&doaﬂeyh toenddiy pproduct,t sscover na:hds earpclotthe runum\eﬁed/ Gbéﬂ@ioek and

roduct s .over olite a | ation ¢ and a
recay IS PO g SR ArpuEs e s Derois ypraducs.
by prrag usiciion SReibn YMaS/ Rodnt Pﬁﬂe & ARPbi¢h e ih YiBh the feed aromatic
addi tional desired al kyl aromatic conpounds over a

ang glsifiptreact i@ thederijedaalkd raremaatiy gospounds, some keFOxeRkIA byprgducts,
an& ké‘t:‘)mter e luhlyelcgvte'r A pe?gl%ﬁuétgl RELQr ge%'ﬂfee a{i\g‘r\{falﬁoﬁ héa‘?al S%I and a

i nvention may i n anyone of ree pos
tranmatigdatioal dopk dtivelrich thensadveyabde byprodeds evact aithyfeed aromatic to

forgad inal (ERRE ol Abinalls St S SRR e atrbm rtalyst

Th@ &ﬂ@la{ti%h antiQhe PRAAUSHtON z@ﬁesdinaddéyﬂdaﬁfewm kiis invention may be
nmpaounds, such as dijethyl benzenes and

, op@?ﬁeé dBraFy e eh HEpreRossible r@éﬁ% ralldationriransHleylatign prauerfiadly in

seﬁe@nggﬂéél%loéloo Aﬁ%tédéio gédu@ﬁ'm? % %2 %sgrb;‘;‘gw aftbh-nsalkylation

carried out in parallel. For production of dialkyl aromatic 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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Al ternatively, the reaction section nmay conprise a
conbi ned al kyl ati on- /transal kyl ati on and/ or a

w@ oviosiee2 al kyl ati on/ i someri zati on zone i n whi BET/UR®04/008370
feed aromatic, the feed olefin, and the recycle

reco ?éiﬁﬁfv@l Yk Ol sEdfoh L f%BﬁE{lgl:g el g%éin'ia td alkylation-

alky aromat'i ¢ conpounds, sone recov
/tramsdlkyatien cinidér  aicpmboeé redltmmonhquermandm zony i wieeH ithe feed

catal yst{s) .s e for. both t Iatlon reactions
axifity 8 e olflEh o RE e Sio e etebf S aiings raf i g desired
allgyl ArdnSH¥RdonFdlhdd)) sdrB@EdcbRisble '591&0%&§ hitl §63@FothBr unrecoverable

accordance with this invention preferably consists

byarodacit.i ayeryzeghite qafabrst(s swtshicafonihogh Ithes slkylation geastipntsomnd the
traﬁéa(l’lggatlo?l%&u%ﬁs Hd%‘aﬁaﬁa@ioﬁ aﬁ@fsgﬂl@n%ﬁﬁgeacﬂa{s

rably from 2 car bon at ons
spedihe |01:€zﬂnl fyed inhecondanté with dlgel lrp/mﬁcmmbfe;abbcmmmaﬂs resseﬁﬁally of

t ed frOWl nsi,stin
ologERyu R o learie S84 Biariengicncies BBt (A Gaeon o, more
prdferably- Relaul eoel amblon SME €More l‘?écﬁﬁ&ﬂﬁff €icABlefin fefF preferably

olefin feed consists essentially of ethylene and/or

CORRIGR YT IAY. onprRenaey selested frewdie SEPsoBTE igNT cihdnes Propylene,
1-R8SERN s huiterrd tlﬁﬁs -%ﬁft%ﬁe Qﬁ@ls‘éﬁﬁ@% i)ﬁirg_‘f}} ﬁg$lomet£§ﬁn feed

group consi Stl n% benzene, t ol uene, benzene
COB@}Q"% gesentiadiyneh ethylang pagot pepricane 'dearbmaw lﬁ@ldﬁedepreferably

ol SATE i) 5 B A R T e
tolmy& bﬂayhuemhne exyldsnea,cmmmedla,nﬁ-@mpyl ﬂfbe]hzfens ahd \bafyllhe@Penes isomers.

Ma? Gl Ehy e Rt ked 1 hshE! he dired ikl pBahc spmgounds

thatl bl by lpheize R fecordahde SR &Psylhb&ﬂiéﬁ Rfhude, but are not limited to, the
di but yl benzenes, ethyltol uenes, cynenes,

follgwting:t efhyibprzsne, QIIPREC BEoRyS bebeng) betyihpm@nzed:e@ylbenzenes
a t her ef
bl BATERES DIBIERS, K MRIun T AR, o

ethyhemgmsubut&batbylbtnzngesobutykwmyhd:semmﬁnmmwmemf Preferably, the
et benze e Lsoner .mxture r.a-.di et hyl benzene,

desfel M BRAGRE - KOBREa g1 S s RIC DR aPY iy consising of

ethylb¥ihA¢ne;, cp@es, ddicthplbenpit bib@en engffle, MBh@-diethylbenzene, meta-

.&%’so ropyl benzene and, m xtures t her eg An al kyl ation
die G FiiSOROBBIPERFTES ISRMCH MiKES, PARetisPRTAPYAgZBRe and meta-

diisoBfdplyBenRHE ahdmidtiBindrgRase or partial liquid phase
over “suitable zeolite al kylation catal yst at

mﬁ@raélsﬂat@g xbmtlween aamdmlcw@ﬁl (tmmyexam 1968y be (cdB2@)qut in
bl y b 180F
oLk g PR e 20 R RE R0 o0y St o
tempeotres bqnwealsabbet i 5$)°ﬁ Qﬁﬁ" C?]l and/ QO(a’tFC(&BZ"&]),nprtBTede![&JBétween about
e reaction. mxture remain
180 T a0 SREZE feOugh e croh &1 M Ry e Al lston
reac&&nﬁressiuPe {Rept A86ve0h cefih thigdlmbth %&Qm@%sﬁsd}ﬁ ‘?ﬁdﬁtthé) Peaction

he al kyl ati on reaction pressure’is estab
mlxaae aPrHRing in bquid pise Xhouginat Ge2alRAAHwS2e0n0E88 7 thivecase of

partjidalefgﬁ?l d?}{lht s¢ e?#t%[’xﬁtégr glg ttog Eea%{lgrg S}e(s?srurrré gee%ltagf) stheg%ccordmg to
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m xture between |iquid and vapor phases. The liquid
phase and partial |iquid phase al kylation reactions
worego4bogsoearri ed out at an overall aromatic torPOI/E81004/008370
m)I ar ratio that is typically in a range between about
and, 10:1 t0 P r t
o e R PRk A6, Hrocktn AR i R, B M Faction
mﬁc@ﬁ‘ﬁbblﬂ%ﬁnhqmefaﬁdeé;ioyp}hweﬂmen about 1: 1 and 4:1 to

nimze the anount aof ..excess feed aromai.ic tha .
e odther G phise b pertieh TRk, Bbiie G At O s ey b carred ou
at %ﬁ%%fan a?&éaucrt% %Y&inqﬁolaaﬁkﬁott@attm@pmny trl #FanBE6EiwRB about 1:1
The overall olefin feed wei hourly space velocit

y
anilg O ocpomiEoksbe BHoPDIORGE RVBTBRARES Do0HCM sebedipn With the desired alkyl
refera t
”‘%Pﬁtyﬁ & Ig%é{nmgg r?\gagﬁbs%&eeglt ajblogggtl %’r‘% 2‘{ gé? ifimize the amount of
exGéaks dbedsdromsiid taat ieddd todmrtdosered irthe downsireptri segarafion section and

rEze | %e bet ,64@218{9&,?8%%(&1 ﬁ% 5%"“%&%5 P%B;Yeé%b[t t}g)urly space

veM?c'itgi@@int £rangd §TRRIENPOAD 1,50 mrﬁefsraaryyrfewédnlaaeut 0.1 and
nmggnesi um si | icates and m xtures thereof.

5 T kyThetalledationrrene gontajes atdgass exe 3oidip Aeolidy C%Wﬂy%s selected from the
gr&kré%ﬁélét XFS.z%an% bé%ﬁ%gﬂ{eksﬂ FIN, VRATGh, KACMIBY eMCM-36,

or no cat al yst S cont al ni ng t he same or
MAM-#48y M@Maﬂd;M@M -5% MeMab§sFajaitec Mondepsie, nirooninme phosphate,

pow{;tcl%st?lﬁlg%l&]:ag%e%%glc%flga eesnatn | rlg{rgr%sﬂﬁero%f{( y]tl}%éﬁ!ll%ﬁ%lzog Zt%ne can be
holsisin (lyidletd'i rﬂcﬁrﬁ \Wildyhigh v@@elsl Rach atkiylapion pg@elscamfhave one or more
Contro [ the reactor _tenper e and/or reac .
tabyp beds coainipg dhq PG OF %fggsm Pﬁ%{ﬁgav A (Ao %a@iﬁ Y tures.
Pa%ﬁﬁg th%@ﬁ&n‘t’vﬁbﬁ thdhikyla¥e %ﬂeQﬁa}nPé’ recﬁﬁe@l@dck't@ dorR¥'br all of
over suitable zeolite transal kyl at’i on cat al yst :s) at

the eﬂwéatmnub@s, with v evitheu sgpling Ofr peaEsesapic ing the reactor
tel% é% aIE?%efrgarcga_t& nkgq%trs%gn about 180F (82C) and 600F

overa ansalkylator feed wei ght hourly
S packheVieduid phase itsindayipyil atsolnl Iyactnon m acm@;mce fmtheﬂmemnenuon may

bout 0.02 d. bout ., 0.
et Off vt Sighle pralite PRSI Al fempe

E’QSI[}PE@% ‘getween

abb@PT5RROB°@) SRY HYGU°R ABZHAY PleérISi§ Webwde maun@om (32tC) and
the reaction nmxture remains in I!aﬁw d phase

600Fﬁ 6Uighelt Theneveraliransalicyletor ifesl we thoaﬂy spagg aelogiyis typically
inla rgy d omaﬁ&nta%pp%mdafom ir ﬁ%@éralﬂy b&méepsb(ﬁﬁw £ 10 hr'.

t "an overall aromatic yproduct wei ght ratio
Thehmsalkylay@ rmd:tblypnessuaa rsalwg‘ealimb\mrtambnumm@m]prqssmdo assure

t t h t f
i ot PP e hge f BAPREE Bl BB RS lion
zohé.efThé ahiy phadewrasmliahaish actiod nmydae&aﬁqddmuﬂammvkmllt drematic
amount of excess feed argmatic that need to

to hypradapteeight ltaﬁe thpd ik SYH el 18 HERNEE DT eER é‘P?‘HnO LA pnd 50:1 to
co{lﬁglyfﬁls% ﬁa @du'b% binad $5EHAR With 118 desued alkyl aromatic

t|on ne contains one or nore
coROURB3 5&6@1@5@%&@2@@14@&(1837 Gndcy: Hite nzxmmlzet Ghecmnualny of sxcess

feeiig lafeq%ag ththELto rr{]eetdh o Bt Telovered® tt 4 gownstre%.r%oéép%ﬁtlgl? ts%étlon and

recycled back to the reaction section. The transalkylation zone contains one or more
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ZSM5, ZSM-12, MCM 22, MCMF 36, MCM 49, MCM 56, MCM 58,
MCM 68, Fauj asite, Mordenite, zirconium phosphate,
WEea0ss062 yst al | i ne magnesi um silicates and nPEL/USEE4/008370
thereof. The transal _kyI ati on zone can be housed in one
acflic %’c{lﬁ‘e tc!itgﬁ@t@lsjéi”elc@i'ﬁ)&n t}{@%? S?onE?ﬁ@egf %§ﬂekyét§t ie%ﬂte Y,
vessel can Have one or nore-catalys S ‘cont al ni
ZIMie, ZS\MElZ;r MENIE22; eMCM-Bén ﬂ\éCMf-h-Qt MIEMe%t; aMﬁiMSSSQrMCM-GS
cat | yst mxtures.. [ hase onmeri zati on
o ook, Hserimhame e SRR aoralo Rra ErgY silicates and
m1b(ﬁifé§ﬂlb1@8f e t%s@lﬁfflﬁh&ﬂz&iétca@%@ ho$sell irfBheCorafOtd thsalkylation
i sonerization catal yst at tenperatures between

ve&ﬂ@butEafsdmneeéb@;tlcamPs @Fﬂ @a‘@@e orgpefcetbysy beds ¢aadsining the
over al | '
sofd 3 el e B o ok S il 0V e
vel detlyquids phaspi 1s<ah¢r;zatwn acacaoy af @pplivablepen ataimdetncé) vith this
..and 100 hf re bet. ut. 0. 2. 10 h
infiior oRer b el T BRctvsr S AR iodnfridfins i
terﬁﬁé’rﬁt@fd@ befWedh IkaBﬁt FITSQ‘ES (UGGC) SndSHAF €482h@), phffa‘ab@alﬁdtweéh about
remai ui d phase throughout

189%@8?% and OH0°F A P&m The ﬁéera&h@mepa%ﬂoa ra%%%refeed weight hourly

sphROVER dlt§a1%' cHIBARE h Y TRy B&we! Sidadl 0.08Unda] O@'ﬂrl preferably
overa arohatic to bypr oduct wei ght rati o that

between @bd)ut;ﬁ) 2 andal O taiig 'hip esmmﬁatmb@mw@rqssmeamlﬂe}ﬁ@bmle a certain
mi Ol’{;lﬁl[l t%l};]essurg éog as(rgrgr fuft%]ef l%g?tg&rfrlg [ &gl}rl% %e%na?ns %lilq%gdr t%l?a% }EP‘flghout

thdBbinegrutiah mﬁctl&h 2on'b a'.r}d: 1&juid plmsmsomnmlontrb@uamw bedéarried
excess féaj ar omat j at needs o, be recoyered in tge,

U Bhis PYE oRaPaf% YHSH ‘Eé QiE1eTh TR PR 8 @rapge between

abb k. 1:2 364 50N &L&0niteNthe PaGhorGSHBY typaddubtd pfddied foplthdt With the
one or nore acidic zeolite catalysts selected fromthe

degjrediatkod gramaiici gogrorndsy peferelly bstyeen apewg) Q.2:4 aud 5ikg minimize
, 5 :
Rty oL AU R VRl 59 e o

sejpoatpussectios tiad tdcpeledrbgeiesd thm resetiancatéan. The isomerization zone

i sonerization zone n hou ope or nor
con§GRaRT SEmp e T eafil babiat e s BF elitr b Ssing ofy eotit
belAQY®LGNT, TSMYB/ gsmlalengdmmmngEM@% MCB@H@ ICM-58,
di fferent isonerization catal ysts or cata
Mied: Faujasite Mosderiereronieg plaaSp%Watqng tﬁ’§%ﬂ“§ yw&fqﬂéw magnesium
s111@9tg%iorl“ﬁ@ Ldol LA L RRTIAR e ZRRub QNinZHeCr! Rore 86SRESANER vessels.
W t I's 1nvention may be operated at tenperatures
Eadeﬁmnmﬁmum%@ﬁn h@%@)le antho® 0Falyaistxdy coptasfieg dixl same or
dtjg ween a.b gfkﬁ C{)1 {1 00F (316C) and at an
UEEF A Ofnefléaeboncra(? Isoéc?gyg BN S0l ar ratio in a range
bet waeroabikl alkylatidranddlkylation Q@rdrralitylitioe/igsrogdiatibn rzone in
of bypr oduct s. produced 1tboget her with the desired alk

accor e MEtCHIpBUTRION 1A% P ORBIHPI R IFRRAEHFS RSP by 150°F
(66*C ij ah® 9Od %IBZQ:) Bﬁfésmy%%n@en%goﬁ@qg%@@%ﬁ&?‘aﬁé 600°F (316°C)
PCT/ US2004/ 008370

excess feed aromati c that  need
andet aecveralt detdi aromhaiec oolnEn mecden rwbpan atrhnge tméwmroabomhd 1 and

10:1 to control the proportion of byproducts produced together with the desired alkyl

aromatic compounds, preferably between about 1:1 and 4:1 to minimize the amount of
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recycl ed back to the reaction section. The overall
olefin feed wei ght hourly space velocity may range
wheimegtoenbout 0.01 hfl and 50 hr-1, preferabl BCDES200€008370
about O 1 hr*1 and 5 hf 1. The overall feed aromatic
[ | e
exbs R G s 3prtolha B DonlRRARe PG horon and
red%t@ﬂ@ddcto&h@ feackitredctiag fhéeveral blefih Ifﬁd d&sght adurlybdayé velocity

aromatl C compoun 1 ef Yy be about 0. and
). 1pgt, bAATRSA O A G0 Mot B ERED PORe At OHRPi e and 5
hrl MBle RVRRATdLabBati CoD fo@ﬂct'vﬂal %l’ﬁ QatRARAY Bd inoﬂaﬁﬁ%ét@ébn about
and recycl ed back to he reaction section. The

0.cbapd Aed tewitod theqmonartiens af ipreducts prodyaed t@aﬁhﬁewﬁh the desired
i qui riial o bhirq hase .a
UGPHShER blhupdiitly prBRARE Beoy BTIbDE 02 1T AT Rifiile e
anfouanof dxeessgealiromatics thmt ne‘q&js ¢d be zaeovéred 1rb’é1b acpaatin seetion and
Y, gMS SM 12, MCM 22, MCM 36, MM 49, MCM 56,
Wﬂ@é SCk‘Héﬁﬁ@SCthﬁéﬁft% te, Mordenite, zirconium

phosmBabbineR ASUFi offidaniAMMAtINA ABBE RS b Bpsrhiedl GR1iGSIdPMEse or
m xtures thereo In the case of |iquid phase

pagish ligridrhase prd poniging ope o wersgcadic @ecpéé?)patakyété esclgcted from the
r a t t

o5 DAL U RS e DY SRS, SRR B weRS s,

M(CM%Q i MEM-00e MTM-58n MCHEES, dfauqum,tMatdemtq med:omums ghosphate,

per at t he r.eact ssu e ed ... .
ol sh e BB A R Rh i B 1R b VRE of auid phase
opBagelg e feattesh Srpssureis kdpfsdbbvén dicki@din @fininfien HEBSIrk G assure that

m xture . between || por phases. The corrbl ned
thezeRaHORIIIFHIE FaMAdRg %31%& %wgéaﬁ thereatfinpzage; fn gigease of

paffal TR Bhicy! &;Jeka%ﬁt 'Hﬁzn%%btﬁ‘dﬂ a;elsaﬁe w&%&tmheg%eordmg to the.
al kyl’ation/transal kyl ation vessel can have one or

reaghioe temaxeeﬂn}a@tanééhi@p@dﬁ@mln¢dwgpttmd digirfeution qfi the egashien mixture

e

hoﬁseﬂen Wohﬁofeally}dht&nil/ttmsd{kyImMSedH Mch aﬂéylattime/transa]kylatlon

Ve e RF b el ot S AR BT e SHEe PEGTaRL catalysts or
cathBRP@xAlres. ePANEf Dk tét8PaTHIAd: frofPHe @Sibirea alkiRionAmhtdNeHation

al kyl ation/isonerizati on zone can be erated |
zonq @@y e perysled back fasomer atlj afithey a@sﬁh&@ﬂgwaw}ﬂt@n pgdsp yth or
ci [ S
ngl%%tggscglé’l Slﬁgﬂ P xgg&lfs 5iec ﬂlrpéb{eht%ar%%ztglg :ie%ﬂ)efr{(tﬁ’x@z reactant
codipdditiéh, MCM 22, I\/CMSG I\/CM49 MCM 56, MCM 58,
8, Fauj asi.te,. Mordenite, zirconi um hosphat.e,.
and 150 PORETER b TR GHAD, frfe o I REBTTe] fi fiffid phase or
pax«ﬁas ﬁqlﬁﬁ phhsfélkhﬁ hase @resrahbRMicididgeolit€aghlySs sPIcEBS Wom the
is kept .above a certain mn essure to_assure

ErQuURagonsEng Oic F‘?C&lﬁe biax zgelite r%nﬁﬁffgil ASM-ihi MY l2e MCM-36,

h agt
NSO S MRS 94835, phonne

and perroa!; lcxylstallnhsnagas:mmnhcpm@s shur the |csseesﬁ dpyid splhes:e operation, the

to the reaction tenperatur
reagtion pressuge 1s kept above a certain DN pressure to assure that the reaction

mixture remains in liquid phase throughout the reaction zone. In the case of partial liquid
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and the predeterm ned optinmal distribution of the
reaction m xture between |liquid and vapor phases. The
w@ ooobiosiee2 al kyl ati on/i sonmeri zati on zone can beP¢IDUSEA4/008370
in one or nore alkylation/isonerization vessels. Each
é%de?étloﬁ Nhi SORES Fbdufis \é?élﬁ%he& %omg\'ygret R reBEtionTBhferature
st beds containing the sane or di ferent
and dhea py@e@nnmed aptingk distibxtion e theﬁaacttloufmi)mtre bmvmh quuid and

Vag%rrp&%ﬁeg; ’I%lrg %([;%Egm%ii gl%g‘gatloﬂfdsos%ﬁ %}?Pél gﬁé b % one Oor more
all@llétwnliédn@dﬂzhﬁ@{méslsé’lat iRach b&@failom%hleﬁﬁaﬂﬂntms& can have one or
cool ing,. for purposes of coptrolling the reactor

mQrg ﬁﬂélrya& Rfde comtainie th%%a&%%dlif@ﬁ?fﬁra!ﬁ@rpr cpﬁab@gmmt@as Part of
thd Rt QEPuchN HERCRE %ﬂﬁﬁed’"ﬂﬁ&]‘laﬁ&ﬁ/ﬁoﬂn@ﬂﬁﬁbh 96nd 1815}21 be trelctycéled back

reactlvatlng at | east partla Yy deacti vate
to e@nabyslﬂ @éyhe@H@ﬂme@sqmﬁr@am@dmds,owﬂmn‘eltmmDolis@ &ir purposes

nti al L8s: (a) stop
Ofcm% ]B%%t%e ea%i yn}peeg‘auce%# Orre%Ct%I lgﬁosfl Oert s) to the
r ea(IlﬁtbeﬁteﬂQﬁeﬂlods it aaduizaca wiht tisy flvenit@ac forvehtVating at least
agent, pr ef r abl %/ ar orr?sé tri ppi ng stream
P%@Hg.dg%thgte ZeQlfi PaplySH(D emp{oved 4k R rGREOHEMS oy ise 8t lsgst the

folﬁ({vgﬁggé}ﬁleﬂ[ﬂfﬁébc@@_ﬂég sting of the feed aromatic
conpound, the desired al kyl aromatic product, and

cer (@i plop hypF@uteatialliaeriuce rihe menpal ckarge(shto dhevaragtion zone;

PRSI AR ko) Dl

r ai senddting esseatllyof az leagt one mparbat seletdddian thel gogs etsisting of

t enper at yre above the normal cti rating .
o et O SOOI e WG AL rar At P earBy eertain
20Ch{rodictfaadé ) thalpkdvess| biea AtightRGirlyPpadd fl’élbdity between about
deacti vated catal yst(s) to be substantially or

| ea8t02 lﬁar*’c”ida?qoyhrr e REGIEToRlY hstwigsn dbowaf At i rﬁ“ldrgSQ h’e raise the
el e ] f {
e e e e
bet werEropstsbing terdpengturesbyaabgut71 @f&te 2007C, rmmraﬂ;beb)eatmm 90°C to
bet\i\g about 12 hours and 4 days, while nmintaining

t he per’atl on of the rest of the plant at

s ubﬂi)ailﬂbwahd: §t ledve paaiatty desetidited enslyss) thibe SipstantidBl or at least

operatl or .idlj t he operation of at | east part of
¢ hePapplh reRcridie Miile CRERIAIRE Liinegky L AEASTigR Fone tomperature

deagldr\idleliB@ ofBhe bb@een aboHf M H8ar &QrfdrEJORﬂ@Q préfefagmﬁeen about
their fragnents and/or derivatives, and/or other

conbdnimsand g, dayher more peefarely betaieen shoud 4P ihorrsiand4 days, while
di

a'nz i dt%ﬁlhg gﬁh% %%,%ﬁé d&g th%pfégi{] %I\;VI Lh?eh ppa¥1t pa‘c‘ rs%g]ﬂ%atlauy the same
ads ocmnlarms ad auM@ ROMAT @&E@ﬁﬂ oPWh@Wﬁ%&T@t least part of the

termjnate the flqow of the aromatic Stripping stream at
 neP BB A gt ) AP pgRBRGRelS, such as siripped

gﬁ%@wré, Stheit RgRRAIBAndIo? dckiv v eS ORRY/QPShet thflaminants, their
COﬂ 1 ons
fragments and/or derivatives by distillation in existing apparatus, by purging,

m

and/or by selective adsorption with a suitable adsorbent;

22



and the normal reaction zone charge(s), and resune
normal production of the desired alkyl aromatic
W@ orvposioes. Because the integrated catal yst PCT/US2004/008370
reacti vation nethods of the present invention do not
util,i terjal ' . he .. ddi t4 I
cqui (FEAE 18 b e b Rat PhiRE Sidem B0 (R kO of he
t he readtiahty@t proesiotd, vaestabdisls thel rppinalgyreation tzoh@opdigting conditions

process, Also, no .additional apparatus is required to
5 epeinat e ZRETH TopRtioB Aape (R B I \AREYTRR, PR AP dHgtion of the
agenesir&f 418y atdiadticicBbRpBumRr Ml | y required, used, or

produced in the process. In addition, because no _
f or Begausstthe pesigied satalystushctivation thebigdn of Hictpretgahinvention do

i [ O . ' i Se. 1OV ' .
e itz NGl OG0l oo Rioh i s SERAIR H Fanster,
stora anddeltargeo thentatalybtz atthating/strippihg Sdgehip o nige pedoessi alAlso, no

uch as a gas coal er, condenser, gas-|,i qui ) e
P PR s BB SGe A e i s Teistiveting]srinpipe agent
otHd€h R theRIRBallPREhiCedT B! brdroduReli &1 the BFAREYSN A addition, because

ni trogen-containin contam nants,. and/or the

nof foxgiEe FEPPIE LYy SHEY By Ay iiipeen. JHitregrd, 4ftoPE RBYEMoAtYsed in this
: u f ; . 1 rti-al .

m eggft?’i %&éﬁﬁf%\zgﬁg& {egﬁ%él(ﬁ gorigltréa ysig @ga%ltl vlg igg?] né a%rder to
minénize ubs tcastt ofabthipping nostedalf seoin 8he gisrdopler,ngpisiensern ngdsyliquid

distillation in existing appar.atus, by purging,

SRR FOBYSET bR ASHAS PRUIGNTS « h sui ¢ abl o
adsamgendligonefe MasichemaleligipMeoly  dohlotinds! agidpe-containing
and _sone ot her heavi er cgjnt am nants t hat_ desorbed from

€

coplaminagiss pydlpr thy dragmgnts gad/en defrvplives, offbg piprnpegiioned compounds

refb e the R YeaBEp 2@l dbabiRARURH alysPMiH} & atlyst RAEREtion can be
stream as heavies pufge(s) at or "'near the bottom of

substérdially geraewedi frana theovinpring sigas) by Sishitlatiesf int ¢xéstiag apparatus, by

Vi . r .
puf L 5l B0 LATRR HaSor B h ik BRERS Ssdlhd B 4 Sjigomers
theie &apmerts;0dndt soma othereheavisn rconantimamianthat desorbetinflfom the catalyst
f.eed tock@ vvit%. .he feeﬂ ol efin conpounds an [or the. .
dugipg, ths CRAYSHFELHIALOD PLAEAIeIRAY BE EIDAFSFaVed g the siripping
stredrf Bt Béavids FUFRY) St 6f ndaP eWottoME TekisBAE distiBioR column(s). Some
contam nants nay be easily separated from

t he
of ghese ppAvirg coptpméipnismdKPen the PrAcessi Wittathe dtesk Sredptagks)or may be
o IR KRRt cfop T A colnlanl 1 (g Badths wit
thd fegh blefin compaurids and/sr themyoneaticeromiphendsmpoesestsonviht leatalyet. Some

. f eedst ocks be fo b racking of heavier

tigh 3o Chp PRLRRT ot PRaer serig G et be BREY sfbsgpeed from

thel@EpFike r@an indiifimpt dstilaasm tolamsts) iap@ iréigovet if diFhbdhd purge(s)
selective adsorption, suitable adsorbent applicable

at pronqap the toppé sxiseRe fisEllaiva cafuindss tSamolbatsdiehes copaminants
magyoé}f%érot% %@&eg’scl/itﬂ_ 9%%43%%&7 Br ﬁﬁye&é fmbA Y LH8GHE Q¥ Reavier
g o I ¢ clay,

onsi st . aci zeolrtes, zeolrte
cotamadayis psgsemmndloedatalystsi eves, silicates, al uni nas,
iag:]LF\éla tre%govaai of desorbed” gotnlta\éﬁlltngn s Cﬁaorn? e sg‘fplp{n%ast%%lm’ b}é1 "Clective
adsorption, suitable adsorbent applicable to this invention include at least one member

23



exchange resins. Because the adsorbent is only needed
during reactivation of at least partially deactivated

W@ 210803962 used adsorbent can be regenerated PCT/US2004/008370
conveni ently, when needed, while the plant is

perated normal ly and the adsorbent .is not.used The
seleBiEhitron Roepononin e oF pdiR BT Aol A Biilyse Bolecutar
sidREDYIifed, heuraBaqr ftidated Hil@finag nictivatsd esarboha éflicabie?, and ion
condi tions. _Regeneratjon of the spent adsorbent can be
exghaghpPsinh e Becausg By Hispiyentols R needgd AEyipg 1 eagijvation of at least

pa 'e&%{cﬁ&tédg BatBYSO ru'@madéms%?f g% xakeshel £ %weu{egﬁy, when

Oow O an’l nert gas ( .e., Ilnert relatlve
netdieal, adéle rthe plantisdopetrtedanmale dnd dhet adsdrbanit is)not sesh Blke spent

ni troge ai r, ,natural Li i tro as.
Ao 8 Sy G, B L SRRt e
faddrableedondltiogsli d Repeteration Nofh et apent @iyerbee i, accomplished,

n- hexane, . cycl ohexane, benzene, toluenpe, or xylenes.
acRIHIERaF HBITRLOR, B subieeriedte eﬁgﬁogbeﬂbun@é RSP Epopyres fo a
st oP Ll@ﬁi(f?tg%ers rt\%fe].,a hﬁ{r@ﬁgv@ B TUERRS aRY 1 dM86rbed contaminants)

conpoun _ I C s (are) preferentially adsorbed
suclm a$ higrogels Gith aaturaiges lipue gjrojdiam gash segwne.aathavgnpropane, or

Si ' i.call I d
sGcS I ookl PRk el e SRR PN ARE. moranc

e af or enenti on
cyBlokéxsnes bephai wilurge,aohixylenkevefornd adedrbentcann alternatively be
typically be used to 6 effectively renove the _
cebRieich ARSI Rene RO AR o et SrmastpdChayhich is
(aRt) SReBRnti4IB0NRIEICEh e AGIothdnt @B REbAZIS Utihn ABe R¥ntaminants.
-washing themw th a stream of acidic mxtures. Because,
Sin¢fe watgjeite iyi¢adl erys papnghacderbehton mfost efythee gforementioned
o ) c v . .
RGP U, iSO YRR 3R QRS IS0 wed o
effeotivedyf feantvetthecqntouinents dronothe tasorokmss. rSunahdoptbents may also be

aromat.i.c conpounds. Furthernmore, .the .quantity.of, .
reG PR RO et PY RS svinth SMamd 8 g mixtures
a;m Bicaiizk tgatﬁ%élﬁfatibﬁi @slaleliiﬁ adsortsun] ﬂfhfequﬁ&ge reeii el Cairied out
0 spent adsaqr bent ty I C requl res ess__severe
coppranetly 1gd dEBpaIPeI YA hen e et RTatedRRrmal %t hisprefpdure does
not ARENhE PRGHuctiSE BRiIE 8SsiSd GlkyR Srd A QdRiboudy. | PRIRGNREe, the

air burn, in particular lower tenperature. Due to the
quertitsitaf\selegtivnadsprbgutareaiirsd is gpuchdsssr theh ther appiint @f catalyst being
adsor.bent_re ratl ' .
B oS i BEEROR 3t Doy SRRt FERUNT ool Sy $55p Herating
cohg)itiahsb@mt cﬂsls'ﬁtc E@?ﬁ'@btiwhtlbb;]rolegmﬁbm}l]i ﬁeg}nﬁm&s sehnds hydrogen
adsorbent i s therefore nuc ower an e Ccosts .
SUEPIREC TR 1 RATSLIeE %{_Fwerwschus e rela?‘é%éma%ﬂuanﬂty
of GAENEH: kQRdkd K LeGerent b, R&htﬂ%r:%'s Fintedd! Ban BAusd®on a once-
2004/ 085062 PCT/ US2004/ 008370 CRI PTI ON' OF PREFERRED
thieNBObENTSInizefcapitd wosly  dhangirleershissogipted mddigregeierating the

Ly I ve -0QS 0 . . "
oA BD R Ko R B P, bl i
dehipbri estalysDtAMdnizertional hydrogen stripping or air burn.
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A batch of 24 grans of MCM 22 type catal yst was | oaded
into a pilot plant alkylation reactor and tested for

w@veigsosynt hesi s. Bet ween the catal yst on- st reanukmos/e08370
of 4,698 and 4, 770, the benzene charge mas about 168

gr anms per]ﬂgg@ l#ﬁﬂ) bout 23
grams per hour reactor |n et tenrpera ureT§
ab o UFhelfdB@ying meamplagarp puprgdedrfer itlostuative panpoktacntir amdrshmld not

The.r ctor essure s i nt ai ned
beonfiR o Bbir ik i EdE R bR RHE B snor at 1 ng
conditions. At 4, 769 hOLE}SANKPl]L-ESI ream the pr opyl ene
chazg was stopped while the benzene charge
conth M3kl of Zh&ratpeok é«géMo’TZ YRE cptashpes dp@d@é 1%5’53 pilot plant

alfy AR delforld Geste r Eﬁﬁ&k%?nﬂléﬂl@t Bét@%?fh% é‘a‘{aﬁlsi"@r? stream hours

‘ ["fater raised to and mai ntal ned at 200-21
of #ei98 raahd < Oniihe foenzene phaegewas athwe 048 grams per hovalamdith@fropylene

chgroggf% %géuq r2§ (%;sm%'\?% ho&r\l\%he Teac o%lgnlfgfg tﬁrgl%grﬁélirég/%\c%bsout 148°C, and
ths l;iﬁqumﬁntdryefs&)nl hid debpped! .to Aiboﬂt, 838%hoUTle edactkdt E@dure was
t.he. |l e 2 canver si oq s found to be about 98. 7%
majpgine %’é’ﬁg P pge t‘b?séb‘;?l igid Phags Qrerating opdifians ZAtA, 769 hours
ondBred¥ HeqaesHIeEh SHasgt WhLabipet G‘v@lﬁléet‘h)é tRhzenBcBhgS twas continued,
activity as a result of catalyst reactivation in

ang dheoiegeipicialehitgmperatite wasvained tonl67he Tbafaagior inlétigemperature was
latg{%gfr%)ééi ‘aﬁﬁmqﬁah eﬁe%%@&@i $cS 03%9&804@3 v&lﬁl tfnh rREN4E NG tion, for

cont I nue nd t e rea
abbﬂrﬁ@droatstheeﬁorwatswasalbwa@d badketo agamtri 48%C 2‘:1418 PBRéursbmsteeant. The
was mai,ntai ned for about 20 h The erature was
prcgq;(i ©| g% &3 2P sy 8€e ntzg EC he “Hr 6’2‘3 IS PRrsifgam, the
pr(&i@&n@%hﬁerﬁlﬁnlvl?dsrfbdh@ &6l be Abodt, PN OWES 119{5’1’05&15@1%"% #186ylene

opyl ene conver si on was found to be about 99.2% a
COIF‘(FF%I% fropnPf-gvie st aBespsted [significgpi Tespveayp of ggtalyst activity as a

reseﬁweéelw%éo%&on lmecoe%ﬁa@lvg 'tﬁp NpEGNt of propyl ene

conversion from 97.2 A)l n cat ed significant
rec Eiheneyﬁ@f the grepyepe chargc wias ggadm stommﬂnwmertht behzehecharge was

coﬁt u%& %ﬁ erse?ctgffe glc 6tle t ba% crélgedr Quce; aﬁalg ég?ﬁ@%ﬁ%‘j&cwhere it
waninidintbined fornabent 2® hourEX/-IME’Iiﬁmﬂerd’mﬁa\t/EJ\theﬁ 16 ered am t@f148°C
ed into a pi

t her 2 ty cat al l o
and i rmp R sctioess Mascevn Bnbroeeba Ao lngmes orvsiream, the

prog))jrfbhg RBhversiBie R Ghudd'® EAWRWY 9 207 ashﬁﬁémmﬁ%%rﬁeﬂfabove the
100 and 5, 340, the benzene charge was about gr ans

earfjgr 9% BYarcongeraion heveh 5Th®mhmsmgeub@fpmm4/cmm from

r r The
L TS T RN T A
effad@B€hesa nﬂwhktamghb‘p)g/d:aélﬂé adlohmemstlo Wasﬁ&@at@yﬂaéz&tlvithﬁirprocedure

react or pressure was naintained at above

0
in %@%859?6@”%%&%?@0?1 qui d phase operating conditions.
EXAMPLE 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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At 5,341 hours on-stream a prepared benzene feed
containing 2 ppmof n-nethyl pyrrolidinone (NW) as a

W yiosdoeni t rogen feed contam nant was i ntr oduP€ruS2004/008370
through a guard bed containing a sel ective adsorbent,

prgg 81};1&{q glée{rgg %% abouﬂgb onsz \gfﬁemgurn'aﬁgégls?cﬁog iin}]et temperature was

mpihGdedern eban 281G iand theasopyidne comvtraidn wes grelter than 99.999%. The

cont am nat ed benzene fee d throu h the guard .
reB PRESIAS 4% ROGIS St VA0 R QIS Hgnidnase operating
coMitR@ssed, and a slight decline in propylene

conversion was noticed shortly thereafter. C ean

ben zéhia%hbmag antrearec prhrired Yenaenedeed ¢rndaining@ ppihef n-methyl

I e 7
pYSTRLOGR PN R HPeb Rl sl vl i Bhuces B o
giaedh bah eoﬂtﬂﬁﬂlgca)sﬁlmtme dsoBiEnp pund Nhéraseter coddidehsoeete maintained

thro a ar ont | ni. n el ecti ve adsorbent
csial st 5 PRGN OHEnG T Bromulert SSstr et Yo irtagied, while
the lasnta@ﬁﬁteas)eh@én@ [f€ad 9pBla@d nmayﬂ @1@ euenedr teu3vaoutssiigdream,

to be the sane at 99. 997% at 651 hours on-stream
thaguardg®md Wasuyspassee apd; arsétgltfe‘EFChH’s inRropylencepnyREFioqnHKas noticed
sh'BM:> th%t%gf’t@r' rqllgzg't &ﬁéx‘f‘en\?asf %@ N%& sfl@rﬂ QBEIE@M t:'{mé oThQﬁ 8ylene

redactor, whi e react |t|on were nal ntal

comgesion ivels lfgunidite bs Q¥ 9% ab 6637 bourk at-streapm, Att3@3 1 hours on-stream,

o BIFPED CRRHE THcth AT o) PP S Yoh e Crgh g bed

coREEME erselectiﬂﬁa/cﬁbﬂdeﬂm al@ thefreavist dodditiens @sfe mhmkained essentlally
99. 97% |nd|cat|ngthat t he catalyst (gctlwtylnt .
th S &t PHATS eht BPPHSRE SRUEFISIOR a%s) fundin Restde ismRagh99-997% at

5,091 560k g-strBhmD. Kﬂ@ 6‘39 UHoﬁrso Ehesgda%‘@'%d %@ BRLRRYIER the NMP-
char ge was st opped, the behzene charge was
contagmingbegendoieah 9ias f@z@regﬂsam;thp eqactpsuvhilesthe raqetos gonditions were
t | et r r
e RS e ook TESLEO Fr MiE )R8 oo ot
wasna@m tepiacedby S 8 Heozens fewnk: SAt §dY Hohes orestedaar, thmbﬁipylene

er at ur.e s | ower dth enze
copRbgh T Em® Beoles 8 8 SUicHBES ML e SsbiiveR Gl in the
a1ﬁﬁalonnemwtaa%eahaea§/ B&uce® 8y INMP peisaiiig.per hour was
t'hen restored. At 95 hours on- stream t he

pr opiyll BAEO diews carsstEAmdls Prenvigng ehangg was stopaed ¢dithe benzene
ch%fg%%z%rm&%%d %? agglﬁ 4;%0 r?-g}g B&al‘fc;u!ro':}&tctﬁg gérﬁé ‘EH%: ?{% g@actor inlet

essentially unc et ween 774 and
teinperatire oras stisedtp mmnammlmdogyl%ﬁ@ momscerdainom with the present -

. remain i stentl ter tha 9.999% durjn

im0 RS DR ierl SRR B P Rre WA oidred back to

18P¢€ e@ﬁd HRMeSSe clarfiotatamagatiumedasabdtt ¥ 2804/H88ROE2 The
PCT/ US2004/ 008370 cat al yst reactivation procedure in

prepsdenecehittss ¥ Aeut AR g59eS Beft hquseast them Testoreds i .Y hours on-
st %{'Aa %3)%0}%@ Vdo'ilyerktgﬁ tyad l{@uﬁdotoewgﬁe RSO ﬁggregmr 593999,

reactor described 1 n Exanple
Theasdatidn fcondmomeweeéayntt&wentlaﬂy 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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Bet ween the catal yst on-stream hours of 5,774 and

6, 156, the benzene charge was about 65 grans per
wheown/ossanzl t he propyl ene charge was about 30 gPEIESIE4/008370

hour. The reactor inlet tenperature was maintai ned at
cofiiR et Aoy Bk B ACULERE, SO Bl bR Hhucn D% Sestoring
catahGyacti¥RY 1ge idge todNIs®eiseningi qui d phase operati ng

conditions. At 6,157 on;igég%ggggurs, t he pure benzene

feed was replaced wth benzene feed spi ked

Wi t IThahapie Bt BeBoe 1bd¥Rbed it Bxampld1e viYRest@foRiciinBe synthesis.

benzene feed was replaced with pure benzene feed. At
Begweathp gatelysbau-sirsaanburs aldpfd Wf e the heneras ehargmaas about

65}c %gnlﬂg Londiay ﬁlcfjﬁq? g?g)?lehé’ cﬁ@?@@va@ WP 300 dNES & Bbur. The reactor

gting det er lon of catalyst activity due to

inlet teapesatugowed miairgaibgd AiVEhouptl 287 Q 5andniba rpsopidenst eamapysion was
t he propyl char , . n .
o, 4P BK 5508, L ARk OP R AP R S g s
ligulteplse1@pdrating, cohlliioficact or inlet tenperature was
rai sed and nmmi nt ai ned at about 240Q0C in accordance
w t RS PBSERn BoiisciieinnFe DREOR 581 s Feals. VAT aqpippared
behRfe BAC bfiked Rt tabb@NEE pAth WIRMIBS 1afyehe WNNMRGkniaRing benzene
about 128C, and the benzene char%e rate returned to

feethwas radacgd amth pure bragene Bpd  Adr©pYl bewrs omesiigamathe propylene
coﬁxbe%ﬂm §/Qis A8 Be @Hed \f\@g’tiotuhgﬁ9§@}%,t E0y irﬂcaﬁ?%gec%%ﬁoration
ours on- stream t propyl ene conversi on was un
of tatalyatvaetivite deaoedtalyst grisaimbytNBGP. 49. 999% The
reacti ndi ti ons were ke essentially unchanged
ot v chos DS ety e SR ene e Bt oHR PRE e benzene
chi¥g0 M4s Gh& 458 (€ bR 1 20@SanhPpk chobif N it Shcestnkey/ tifle S@E ¢actor inlet
tﬁan 99.999% during such period. This exanple further

tergearRfHEst Vet T@iped i ard aktanad it 480w 244 (h iy accgrdgneg Vith fggpesent
imt&ﬁg@%y A ¢ BAGJYAL- QReaR, RS inldhd @9&9&%@% WvEdd tb;ck to

resent invention, 'in restoring catalyst activi
abbwist2800e and thiVbengeniesdnigegrateTrebirneshtst ayoug {66 grams per hour. The
coll ected duyrin e t._aronat i sh._progcequr,
gl it o 88 Bl B CRRE S A B S e Hours on-
stredih Clhe paspytonel cpredsibn wae fafndab tiate in@fa8@loheesanhan 99.999%.
purity and_ substantially free of NVP_and ot
TheireacHge ﬁo%w&u\ﬁ%rg?epﬁeﬁ%nafﬂ ?qufha%ges&eweard?eﬁ’é&%’@s hours
onS@8Rh Cattfithef SEPHedOcmIBERI WADRMAd LokifeilyOfrestbt aR®0.999%
conmpounds. The recovered overhead benzene fraction was

duting wvetd pefiod cThiarexemilee fiathey dADORSA0EBOBHeliveness of a hot
o AR L S o e oo,

reat S| eve
in td@ring eatalystr acaisitp burdrdo NavERl poisdnihg.i t was

substantial |l y_exhausted and.the clean benzene feed re-
e HhR Jeronerienh MGt T drod, S, See arcede was
didRALL $o heboveerh bvéidadanilzehe2iZctdAURBIch WikCaraBRed 8 be of about

condi tions were maintained substantially the sane as
9998V obenzengduniy o] hetantially free of NMP and other nitrogen compounds.

The distillation 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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conversion was found to be consistently above 99. 999%
In summary, this exanple further denonstrated the
W@ 210al0§962 poi soni ng ef fect of NWVP cont anm nant BCT/IIS2004/008370
benzene feedstock in reducing the propyl ene conversion
fecdatt a weighuektib@T 10f.5, Qtéﬁi&ﬂemdvenncﬂﬁmﬂdrts&vé Ayt anbitfed to the

al so denonstr ted that % t al yst act|V|tc¥ | ost due
reactor i REIRRS E?S Uit pasety %&‘i‘“ ¥ exbrusiedgad Hist f‘étplbﬁnzene feed re-

intf S8 EMELH FDhoRrsNAl sti@bR MRk bh-str¥ds RoRs BERALS §,07D and 7, 212 hours,
accordance wWith the present invention. This exanpl’e
theateseor eendifinyisrvaare thairizined sbstepéally diersappian defore,vead Ipropylene
corjtvlegs%rgwgsaﬁug?t e %\g’ﬂt?&}y 362 B§egdvel y treated using
I"r'eady aval |t on égul’pnment i n accordance
WI t In sivemprye skis texarhpie etitlied en@nsirdtdie ther atalyse ofsoding Refect of
rther. rodyct.i on of It wll _ be apparent to

FOBTATY R o H5EE S5FeStack el BACHEIE dhe Ryl conversion for
prodBetidd SRS ovEB¥oIRE AP, INalbd @AW EE 85E 'Eﬂebcﬁgllyst activity
apparatus, processes and nethods for carrying out
losh kg Faathe poecsseseliast caobe piisiaptiplbatdcgvered by ertioh gromatic
t f. C ( I mul
wallf prbbedfind in SRcBidkRiel S 28 sl oG A BaliBle ao
derhorptnated etheir thepspextosisprang oy vaksh digugbnsr be (eoveed,yiexpensively

ound basi er.j al ol ar canpounds, an
wegied B Rteany B uinl S fbdion Sludher i Rotraisgapth dpe present
invEsiteon, bitethes e@@seaffoﬁth@ﬁmumbﬁmon deE@hdhe. and it is
|ntend§d that all matter contained in the above

destrvitheqpparay tp thpse skifed phthe pgidhatpthes changgs erdmpdidications
e e 8,43 B 3808 S by Gy 3Pkl At o
alkylpton procassesl and fompériodinally medoyertiyg a@f\eiryetvfcmtalﬁﬂ(smst due to

AR PR L OIS, LI, B o

corsiting yﬁbhgdm@me)r(pblymhe co1RAGInde)) bzsi@ﬁﬁtdnﬁl @oraea@rh éHhds, and
section .where reactions, are carrlegFO inliq

nitrBEefs OUAINING qonfanipants, | ithoyt drpariing diont ke mam;ftthe ringation

her@hKyhd & &”ﬁfténﬁe&%ﬁl?%ﬂnﬁ&té“&hﬁdﬁbdsﬁ' fhe @Jowldemﬁeﬁ fiall be
conpounds are produced by reacting at |east one osl'

integpreteidnn ap ilstgtive|apd got alimitingsensgr onati ¢, sai d cat aI yst

reagfi Bat 1Qn 4 gth p f...(a)

SR U SRR A B P ety
incepbmtidan tHedeahtitaly by eferemet i on  zone(s); and

i ntroduci ng a catal yst reactivating agent into said

reaction zone(s) at a weight hourly space velocity

bet ween about 0.02 hr"1 and 200 - hr- 1; and rai sing

the reaction zone(s) tenperature(s) to tenperature(s)

above the normal reaction zone(s) operating
tenperature(s) by about 10C to 200C
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(b) allowng said at |east partially deactivated
catalyst to be at least partially reactivated in said

WO e@eNs0o2 zone(s) at said el evated tenperat ur efG)/US064/008370
a period of time between 1 hour and 30 days; (c)
term nating flow of said gghplpgst reactivating agent;
and re-establishing normal reaction zone(s) operating

1. cAnmd¢thoddfes reuctvaing cit kesteattadlyrdeadivated zedine cflgdt;in anelor more
(d) .resumn roduction of. said al kyl arqomatic .. .
AP ES] B Cxpeop s YTORDSIS gpe aroCoryeLontdp ighidgthase or
C ﬁftiiﬂyili{llﬂﬁ e 6P PR proditdioh TR drdndid| dfdpounds wherein said

eactivating material's, catalyst contam nants and )

pilsleemeiih compavans srelrodicsd by rgadtiog at frastginsgfeed olefin with at
s ' ' i . SLH . .
BBt 1 aRARRE Rl Dol St Bl R BlRER e cns of
sai @a)cat afoppging oeadstauballyoredediepst leaseomagehdoted fedd tbehagpaction

f d i | .t | duct i . . .
Subst ant FHIAY): Er HBERG Besays EaqTvatpE paga e eidopeaction

produci ngor($ ¥t a MediMhow ] PRPO UElGLy BotwddaabBal 102hO¥ and 200
claim1 wherein said catal yst reactivating agent

s

conpr i seb ardr GG dhe Eaetipnizane(Sh famsratBps] 49 itppgperature(s)
essentia Fengr=8 gﬁgg?g lect .
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facility for producing alkyl aromatic compounds.

-

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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renoved therefromin |ight end purges at a top portion

of said distillation colums. 10. The 'nethod of claim
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&OEP el)l(agl?{é %8@&1{12 By e?cgﬁ li Irl]t(eéy cotl 1n%ne 5 3 and (rii Eragments are
nﬂphntadaddfrom |saidnmeddtivating agent Smiode ab $mfrb dixtifatddrecolumns and are

L& by. di spl acin adsor bed cont ani nant s
ot il fhoctBi G Saes Res
10p1‘1@‘ ﬁ{ﬂﬁdl af ki Ve rwiseiéifl &Botbad coAintnanB0adQemoved from said
2004/ 085062 PCT/ US2004/ 008370 14. The net hod of claim
Trepgivadnmhageat By prlediveadenpém by & yhitadhleordsetbentcompoisingaat least
C S )nfl [
P EleREr SN e Sipnd 1y MRS oRisuh G SRAL o, JRBfhes. scoit
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11 SEted n@k&lsdd of albity! 1@rfardéd Comprisifil Clegedefatink e 6Oyt Ndlisorbent
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| spthRdnle e 1A N nBYE R N QuissBing r a dyct,s
The net hoc?aof nc atl % 14 mhe?lgpnaq}s:g):{}%&rggeg%t%]g *sﬁect |f%&§ty for
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f.in r2.2eQ

lz'gllrhl%?/ﬁ1 %thfégn&ggl 1 al yst tx’%? omprS % ucdémg’ eaneng ?ugpigﬁﬁf’fn@nses

cobjpatirgntaid néootwait,alrder blepitedl Mﬁﬁﬁerataxfed, 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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for reacting.sali d feed aromati s, said feed gl efin an ;
s Brapepd doaei Rl iy axriety 21ob 56 a8 eng Bibfted wpyprein and said
afreisalkyttien IReLbeited deasremabl e  byproducts and

unrecoverable_by?roducts,_said reaction takin%@Place
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A i ; ! . . : . |
WS AR RAR heRe A PRI R SRR AC 1AAS pstream and
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19. %}?es tmethod of claim 14 wherein said reaction section further 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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one nenber selected fromthe group consisting of

benzene, toluene, ethylbenzene, xylenes, cunene,
wo2r083pb2 benzene and butyl benzene i soners. 23PCT82004/008370

met hod of claim 22 wherein said olefin feed is
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between 1 hour and ays; natln
s:ansﬂstmgtcil y@thter belet zedité NG z:aghim om%ad ZiSMéstZ'SMﬂQhM@M

e PO M BRPSS AR 8" PRl A Borons
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25. demathgfl dos rﬁa‘i't’é(é@'t‘gai’ﬁzle%sé e deactiypipdzaoltercatalys gped in one or

%cﬁ’@%acggn z@negelh hottabiin §88GE 'vs)ﬁ@lte' ﬂ%gctl%?@lafé Earficd Bl AL tiquid
whi ch cataly Is at least partially
phase or partially liquid phase for the production 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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deactivated wth feedstock contam nants, used in one
or nobre reaction zones in a reaction section where

WO e@esops are carried out in liquid phase or PeEr/Uszb4/§08370
liquid phase for the production of alkyl aromatic
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conmpoundio Xrd; catal yst reactivation process

conprising the steps of: (a) stopping or substantially.
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sai d cat a#neé9- reacti vati ng agent; and re-establishing
rmal .r i ' 1] [
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patedsict i on of said al kyl aromatic conmpounds in said
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of basic materials, polar conpounds
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g@%agﬁ%ﬁh?ggﬁlafoenast péra?(?rg%{%y e()g%(gsi 1\9/32; ed %?h ) ol
otointpimieg Sovr2ifoot cavbdnertome with atleagi on atpsnatic camgonndy paid catalyst
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a react

olefin .

n‘i??célv?é%?rloﬁfsfglﬁggsnll% ction section in which the

r eagd)i onstoppidg ©AEUbsatigilyt retlicing apubadt plrasbected foat tbithd tegction
liquid phase for_the  production of alkyl ar tic. .
Compound@sIF @t EFRGUERE |FoSAAVS] TORIRFTTE REFRE ARl reaction
from 2 t6,6ps)GRh R heIEy WabdvabcityeRikedabduo0B2 he' and 200
conpound, sai'd catalyst reactivation process

conpri si kY ;ehé résiap diegpaciqrimryapp ing terpYatss e fienprmal

oo 10 bR AR SE e b ee,

i nt gb)sai diisweingtshidnat leshpfrtijilypbeaativaedybatalfigiuip (b a¢ peastepartially

vel ocit yreggtw\eﬁgdq inas%? }eagtio%zzorﬁg(]s') gtns%ic? ngvated 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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hr-1; and raising the reaction zone tenperature(s) to

tenperature(s) above the nornmal reaction zone(s)
wWop@rasiony t enperature(s) by about 10C to 2008 T/{83004/008370

allowing said at |least partially deactivated catal yst

28t '?hé)% ?fod o?@&lgpgf Wh@i‘e 1 said ?éé‘&étbéi@é ?arélﬂanctghl% Je%@féh'é’ogn the

zone at “sal evated tenperature

ofrotyp meotsidting e rof 1 bhmur natmhaBO pialys ; contpoutéy, ninitedgemgontaining

flom10f sald C taI eactivating agent; and
51 reacti on zone(s) operating
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(d) resum ng production of sald al kyl aromatic

caplvaings with sligamere gudiopwthes direyy jcompgunds 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 containiﬁg 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 temperature(s) to temperature(s) above
the normal reaction zone(s) operating temperature(s) by about 10°C to
200°C;

(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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