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METHOD OF Cl RCULATI NG CATALYST BETWEEN A CATALYST
REGENERATOR AND AN EXTERNAL CATALYST COCLER FI ELD OF

WA RHEBINNWENTI ON [ 0001] The present invention rePEE/ES2008/087033
regenerating catalyst. Mre particularly, the
invention relates to controlling catal yst tenperature
during the regeneration process. BACKGROUND OF THE
I NVENTI ON [ 0002] Light or prinme ol efins, defined

her eive 2B0 OY| @R ARTING A 1EOSYS B BEWEEN“A@@Q%&‘LWST
the progueiFnR QTORURDOUS EXTFRNAL $ATAY$PEO0OLER
traditionally are produced by petrol eum cracki ng.
rRaS bIerak ikNg:NT1oN €d supply and/or the high cost of
—perrofr eum sources, the cost of producing olefins from
[0681]r oThsuptesapurigestimgclpge rteage@lemtleaonatayyst [ 0B8] particularly, the
g EhRAENE chARMEIRET ! Shot B PLPRRE Bl sy
met hanol , di nethyl ether, and ethanol. Al cohols may be

BQG@@R@U@[OFG?%IN‘&ENMQNM from synt hesi S gas

from nat eI ro
(8, ot PR g iR hEETR s Bk a pByepe, gerve as feeds for
thpl @sduicesn foﬂmmnetopilchmﬁles Oléﬁnﬁltlydmmgﬂml alﬁ*e r}iﬁcfm‘:d:cﬁby petroleum
Becau of t e varl et ces, .al cono
cra i ecnise bt yaed By kS SR ERE e REIR Spmry s costof
p@dguciily @R A TR rolciMoRety 10k Gldrsasautagilf or ol efin
[Ogr oduction. [0004] The catalysts used t o pronote the

Bl errive feedxigdentat 4 prodiguign johdighy glefiyy aigypeygenates. such as
alSHRKE pErab@hiS nBthaRRCAHR YA BNEctBadl. PIARRKLR NRay3BLproduced by
the mpst sought after products of such a reaction,
fepragniation horHEa pdlirsie @enderivid fromatas ses pareleypp dguids, carbonaceous
m§t%h§l§t in\éfﬁdIn% @Jamyfe%f@eda[ﬂ%t%s %ﬁmﬂa@ r\@clste@ngr %ﬁy r@éaﬁﬁ’cd%aterlal

for |ncreaS|n fe and sel ect|V|ty O
Becapsgl of shoswide V@tenyﬁesrq@rcgsn glcelrol pteopyll dereativp @%{pthqrt@éygenates have

pI%Hl%\é%E §I:l PQIBIC X&le E%lm SguI%% ?JI' 0[& 1n %%BQ}H

particu € conversion o to ol efins
[WM]O)Thm qataéfstaymd)@anbtoﬂte ctlmwwwgslom Oépmlemtwsto géafios atcgsolecular

Si
si ey ecf?ﬁ%r %el%%@g Cg[&ﬁ‘% d{‘éroﬁﬁ %hga o%r Ht?ahf{eepSroducts of such a
reggiove rgseath pre deased Encehal aagal esC awuhmtl mhec(iffe tthhesleylene and/or
car.bonaceous i nt.erfer i th e
PRI S0 8 RsRRY B obrifbink b DR Bl o U ooy o ethtene
atdoorgv@lyttneinwant ed bui | d-up of coke on nol ecul ar si eve
alysts, the OTOand MTOpr es [ ncorporate a .
19080 e P TRt Aot @SSR, b §BENY S0BRbr BTGHATY Dl gogversion of
meRgRNas aldfan (MtIm; GOK @ydrscabonl @astrsipRrabpahthy cérRfaseshd deposits
fromthe catal yst by combustion with oxy [

whi ch .
c %@?@Pé%n%ﬁeﬁéa ko 91 § 1 Tgle<y PV FatRlgs e A gpg%l'y%ﬁae conversion

poBdsEB BrdeRURNRIAhEEIGALAKYSE cafﬁbﬁacé&ﬁedfb%Bﬁfse‘Qﬂp ai@feyStwith the
then may be reused to catal ¥ze t he conversi on of

caly I ArmBIlitt & proarientde rpasties] TmREICE nbiest PoYRNGId uild-up of coke on
meRENANAGR QURIIEPAS TP SN O 8GR ncSipeMe £akAldY{Ep comprising

catalyst regeneration. During regeneration, the coke is at least partially removed from the

catalyst by combustion with oxygen, which restores the catalytic activity of the catalyst and
forms a regenerated catalyst. The regenerated catalyst then may be reused to catalyze the
conversion of methanol to olefins.

[0006] The combustion of the carbonaceous deposits from molecular sieve catalyst

compositions during catalyst regeneration is an exothermic process. The exothermic nature of
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conpositions during catal yst regeneration is an
exotherm c process. The exotherm c nature of catal yst

WO 2@engi088 | on presents a problemin OTO r egeneP@l/US2I908/087033
systens because the anobunt of coke formed on the
nol ecul ar sieve catal yst conpositions utilized in OTO
reaction systens preferably is maintained at hi gher
| evels in order to maintain a high prine olefin

ca(tﬁ?s@%g@ﬂé?at%%r&%ﬁ?ﬁlp‘?&ﬁém %?b@@tﬂeg’éngﬂétlorﬁ%sénfs &3tthube tht Rfount of
anmount™ of heat |iberated fromthe | ecul ar sieve

cakatfamedtonchaprdicplap N valeatdlng celap@ﬂltyogl@ utlb@t‘éﬁé r&EQ aepctien systems

pl%fegeml)f %%AIMG (B%ther IL solz]orc-lrel??o ﬁlﬁlﬁmﬁ}l B ﬁﬁg@%ryﬁn %thylene and
heat 'l I ber ate ur| ng the regeneration o heavi y

propKent) selectivipst Aparasile [thesamamtof heet ldotatad fONOhe &1TA) ystecular sieve

i b he f the
Cdr?r%sg\ &L;So%ltlg[{?é{ur g%gtgsrﬁ e en%ﬁ%{ yslfth%eg 8%@1& ea?
[006T]t i Bl t&mheyld@fs mtwntsefpbaaahbmted/dsm@ the regeger,atumycﬂ lIagily coked

ca%aﬁizgp%rglc 5 glﬁc oag::pi) egec% a%al 8a1%8]te%“ma§/tex%e§8k etnae q(télerances of the

mbpreakt Ham the natﬂmlrégenaﬁxpﬁ pahtmiarlil' JSfGthe::s‘e@ahn@ﬂve@ffels e.g., cyclone
| ocal i zed in cata enera ors
SBYAL 8‘)‘%‘?1&%’1 t%‘?r@gr‘i‘f Wl apihg ﬁPl’i‘(Jr‘l‘th H%?fi H?‘EP feg?‘é?raﬁﬁfcatalyﬁ back
tol g Q@&Ifoadr&dl tiivEQioR appdrivi@uUghe Wteatibie of R &hdtPots” in catalyst
zone. ? heat al so. can da\gg_ge a d/or deactl vat e t%g .
reé%&eéﬁt%ta SAPTSct Senificaigup mt Y &, nesdpgegpraigg, uniformly
th;&{gﬁgtg tROvbgedcrdtRE VRS CIThe heat Qg@camd%ﬁlag&ﬁﬁi/cﬁ deactivate the catalyst
giener at | on systemand a process for regenerating
whgled tYapselvPhe i nvention relates to efficiently
[(ﬁ)@ﬂeﬁ?"saﬁérﬁgNG a 1%%5607 %E& Mat@S, QUOSmdﬂblme% 'al}ggehaﬁtlon system and
formation of |ocalized "hot spots” and "cold Spots” i'n
a grocesy dplereatricaing erfalystThEhedavaifteh reldpssiol dEdentlyagenetging catalyst
a{r{‘é'igsn% Of}in Jﬂ&l dgs Mu?ﬁét[bﬂ P eI é}103( Shots* A &cold spots” in a
P eact o col’d catalyst froma catal yst cooler and’
regeneesgion mgnet hEhendogeigens alisaloyest thatghe heertogendudst ingxing @mt catalyst
frbljﬂ aaregét&l agh %81(3 c%%f{gorﬂdatéata s{ J:ol&e? aﬁt% 8iec g'thtlé%lxé({]ca{th?st to the
generation zone m xed cat con
regmyegﬁelnn comt iai anflndizeegemner atth canﬂmmdmg; mednuder Inctbe digenaat®n zone,
effec enerat e the ent cat al

tehnenxgé ncat% yﬁﬁ 8@1]% én 055% }S&p Irg,l %neratyoau%l'e(i?ugrtg?urbd%r conditions
eﬂf&ctwe?tﬁ@ﬁgeﬁéréﬁ ]lﬁb&pelntseﬂakysteﬁntampd oeeas of converting

[@ﬁ%agﬁgt %S‘g:tn{) H%S)lp éalélg% o%ga%@goﬁ C%@&Jg%@hg O%ﬂsg 09(13% a process of

cdR bR okigehdies' t@ ioRIIhOFHESH af atalyseSd 1@ Xy BRactRt & the reactor to cool the
f eedstream_. The gubl ication grl scl oses wi t hdraw n
SRSRt EHEYE phre dhihrgatodurch e edl eXyaaate fedsyem. eewbhcatlon

di%dl@s@ tvvhﬁdr@\eﬁl% Qmoﬂfhetsb"@lt ea41dt gk cR@9 bR IcatallB€00ler from the bottom of
ication al so disclosures a catalyst cooler with

thﬁ |C@pl§ﬁtlop9lebfT h% B@qlicﬁg)ntaéﬁgéléscbéurpq ehq:aéquzqt ﬁ@)l(aa@th a plurality of cooling

tuGésSE rﬂ'uﬂlligngg gdd @@tr@ou@(ﬁltaﬁél X%&tal‘yﬂl 1§1Et MOV e tclﬁ'tﬁlyﬁltaéuﬁlﬁ%’ ke outlet being
out | et outl et being |oCcated at the bottom o

loéﬁﬁchﬁtylﬁqb%f@@loéﬁhe pRb10Jeolt: woul d al so be desirable t o
[(ﬁ)fﬂ gﬁwbnﬁ a(fs%t l%l c)’e%itrabl'piodre&'l&e the E%ﬂél?st %Q Lﬁ)y ﬁttﬁ@“o@‘ 'sfStem This

resul in a reduction int t ot al "amount
werxlp ewgltvrea c@v@tioylstl thregtqial arahinit pf ¢¥penseyestatatmshirequiedd in glye system as

gleacfédﬂ& % D& ﬁﬂlE“gn Wichthé Qat&lgs? i @%da%'sé/dfttaot %rﬁgtﬁ?é{ﬂ?gs&qldhf%ns in the

|va ng conditions 1n ere
regenerator.

[0011] Improved processes are sought for regenerating highly coked catalyst particles, such

as coked catalyst particles derived from OTO reaction systems, while maintaining desirable
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[0011] Inproved processes are sought for regenerating
hi ghly coked catal yst particles, such as coked

W@ 2009409988 parti cl es derived from OTO reacti on BYBEUS08§/087033
whi | e mai nt ai ni ng desirabl et enperature characteristics
in the OTO catal yst regenerator through inproved
m xi ng of the catal yst and hi gher catal yst circul ation
rates between the regenerator and the catalyst cooler.

tehipef@id bl%lx"a{c?errlsttlégq{‘l &hd @T@ & t?é&eﬁé?gb’ﬁ%dﬂgﬂ'lﬂbl%@ed Bxing of the
anmount of catal ySt in the O reaction system e.

i)yl ard iglar ﬁ@alvﬁélralﬁﬁMtratm batwiean thastegengeforiagd ’rliléIC@Fa]W cooler. In
%ﬁﬂm Iy QB@/S\[ I\lp%
A[rgcouti%]eth%ﬁé%%e\?gr?% ngﬁl W Eg ta%?rﬁlt!ﬁder st ood eyOTO reaction
sysefrep.gnbe decseasing tdanwiuhted cBelystrthgyis kol wf intthvesystament i on
when taken together with the attached Draw ngs,
BRYEE ?:E%Clilgﬁéﬂi d:# gm%,wggtﬁ rates a side view of an
1 st cool er configuration
[0ah2] tTas mivergioh atillda bsmhemderbtebd/\bg neférhmcerte gienPetailclr Dasodption of

t er nal cat t ooI in. a hanol to alefins
of EEhERy 57 Bt eshoruiiee MRy PR Uit es "o
[mmooﬁlg\t&atl Gtustrixes @i §1d¢leaﬁw @ff HC hafhebatweedort hal catalyst cooler

R En e By SR RS Pl e SRR coter
1n|dﬂ1¢tﬁ£ﬂoatoeﬁefassdg6@ra4bleswst@ﬁl an enbodi nent of the
circul.atign schene between tgtef regener at or

(OBAIcr gl S QR er o1 SahaSI iy O SRR S P RS 3ea the regencrator

al RQRRRI 8dtAlYst SYSEaM WheaBoltth @1eﬁ@§>ﬂeﬁéilefaadr§ Y&h. 1S
returned to the regenerator at a 0 ? i gher than

[00k3 Togure Rdllustrpistip ridatvicyf ofngabedomenf ofhthe Firglgignschpme between
th'e |régéﬁérﬁt€¥ el Etdvid] SRE! ?Et' EleV inSMmStha t LHPOE! r@?é%rafbfr sy 9kEn where
desi gn of a regenerator system accordi ng
thie goded ¢agatyst [sggt]}rp]ed i ‘r@g f@gnq{,ﬁo% mhp]gh@pg@( @han that of the embodiment
?fg& s»sectional views of different enmbodiments of the
e n of regenerator systens according to the
[(IOh@]erﬁlglam 4 Filgtetes Sapospecéspoivds of gugérhlyodinent he' the design of a
tive viewin Figure 4. In
reggéeg&g&gpg%ggéa?%ﬂt Qhéoﬁg&glsgr epresent catal yst cool er
[OOhT]etl%xgurbﬂ ek ﬂhﬂm&crnﬁﬁeemaﬂtw@w a q:&‘eremamibedlments of the design

of eafetar, & ut) Bt uar S Rl TiRFT o st gy o the

amgélﬁd:rﬁtsbcdvnl\lntﬂ&rs@ecﬂﬁb &leyvsin Ri@ot ér In tesaridines, Ozﬂnteishapes represent

e gu ircular geonetries indicate flow o
C"‘éﬂﬁyﬁi ﬁ%OI 13(%@ B]F&i PR Senmaawe?o&?fg%ﬂstf ad‘écﬁrr@i? f&%tem filled
sHapéhi r@lﬂb@ntf nRW attl bildls foh erelcabgat dobgsspapes with aegalymooler In
qdll‘eCtI n of the |onger arallg si.des. SUMVARY OF T

°[Fep®] CiEsT gegeticsgpdiegip Ipyvunet B plaas gt fél% paper, and

rek@n@/larNEGE@EE BAlcA Aows WRhiBMh& AMAN B Be (pdper MRHENERY &k&Fion of the
vessel , containing a bed of MIO catal yst and an
loggsy gamllelsiieni ni ng regeneration medium the vessel
having a catalyst circulation rate and a regenerator
SEMNMARS'OF THEENPENTI@N Ng @ top and a bottom (2) a

~catal yst cool er contai ning a catal yst cool er nmedi um
[0088] Ot pspect of the invention relates to an MTO regenerator system having a (1)

regenerator vessel, containing a bed of MTO catalyst and an oxygen-containing regeneration
medium, the vessel having a catalyst circulation rate and a regenerator efficiency, the bed
having a top and a bottom, (2) a catalyst cooler containing a catalyst cooler medium, (3) a first

conduit means for conducting MTO catalyst from the regenerator vessel to the catalyst cooler,
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conduit nmeans for conducting MIO catal yst fromthe
regenerator vessel to the catalyst cooler,and (4) a
W@ 2@onrosondui t neans for conducting cool ed MELT/US2008/087033
catal yst fromthe catal yst cooler to the regenerator
vessel ; wherein the first conduit nmeans conprises a
coll ection zone |located in the catal yst bed at a
hei ght, Hl, fromthe bottom of the catal yst bed, and
% £idotN@ndGEALSs @&Qgﬁﬂutctlmﬁfdm H&tﬁ@sttf% e Qéttglgst cooler to
catalyst to an inlet |located at a height, H2,
thﬁ@%ﬁ?éerﬁqﬁéV%éﬁli wharep thenférsicepnduiymearty @@mptlm aicaflecdior Aenstlocated in
th QIR S guatf@ hd, 0 dd'Gotfoht éftths%glgéttb %}Fﬁ@ketlﬁ‘t}é second
third con ans conprising an outl et from
cmlégle merztcondussgbetodlalcdi @datlysatoraiiglht locayl atfarhgight, file, above the
t tal.%
bélfé‘iglo Er?]igﬂhg S ngﬁlgtt &r%ris gln Sﬁl rogglgent% Pﬁ#?% %L'H% th% r}ﬁst conduit means
wtth) mﬂmdsqon@laneanm b@hpriscmgtdn@utlagmmatmenwaSMSSd hncabdad a height,

Hl
nfroonF Ehergqq{g I_lgth g8 g{élg/ts}]% %{mgrsg/bg{ltu in l?l sg%:?n dong?lg miess with a
foaf’tﬂ cbiitﬁntl’mnxan@ g:oﬁ’nbniﬂi]@ at ailed tpsthe irdgehdr@oc adsadl Yisdatdded ,a Isadght, Ha,

S to |ncr rall regenerataqr i ci.ency.
A ISseRTaR Ao HlulTH i ori BROEHE B FlhaTuE Ronrre, and he
mﬁs&ﬁgmdhef @ltal:{c‘s@ nltt}a@&dtalybg bék genab alcedasd tﬁaﬁaarrﬂth ﬂég@letaﬁbraﬁ}ciency.
gepat es-to0-0 ns system conpri si t he steps of:
lﬂﬁﬁ cgwlaeeﬁ%t AT e dVEBRgY ey thA %%ﬁgderﬁ%rt eoratrﬁ ing Tegenerator
teﬁ-?é&fulr@iﬂ A RPePhte@td H3GHsQLst¥h t ddnpriSial Heystdps 8t: | 3) contacting a feed
fective anmobunt of nol ecul ar sieve-contal nin

Cotriging e OxyEehate Ehicartion dars of egrrgtar Mo Céﬁa%Yéle%l&ﬁéf%\fe amount of

mbREMET stlév'agso%fnglg%bé%{‘ﬁ\t LrehQorPund b0 Etio FONFRIY 38 converting said
l'ight olefins, and formng a coked catal 2

)
oxy@ARAR i aryodIchenntzining bight plefinnend &uming ¢da¢a|t43y8®c£2)e@nductmg a
pﬁ‘ﬁ&@gfwﬁé atf l'éagfr})a{rhﬁlf c%gg& &a?eﬁy& %ﬁl tho re@ctro%gz%ﬂg{oai 1%% nerator having a
avi ng a catal yst "be a catalyst cooler, a cat Tyst
casdpit ded,i andagalyst gogert alcytgiymwlee finlety [catelystacaokr abyest a beelyst bed
. er. _jynl ) )
80 Gl 58 B AR P S ELAS g0 o
ccpxlmtlngm poftlohhaé thﬁokcécdd (catalalstyista iepergratiey eoer @it thomegeoarator with an
O)Eyéan ﬁoznrt%elge eggﬁg%a 1 e[dlum T S%tgtt%m Crgmr:aet{fl Bn g%nr%l Cflons effective to at
lem palitibilyp ngem:fraftedtel casbect @tadist;|a@d $4) cpaamcnﬁg h y)omeg ef efeaiaelyst from

he coked cat S and (4) conduc ort

e e AT Fuli P S bt SR e gt portion
ofcellyet, whidhet the® céliacte@thadugs thectlyst cdoter B@ﬂldﬂbﬁ:kﬁ@t@ﬂ&ﬂregenerator

portion of catalyst, which is then condtgct ed through
t%%gtr@éqlaw%vr%%‘? eenittPetVhpE I ih s EHEat Byener at or
[UDQO]C ORIy ds %‘f &Bél ﬁ@vehﬁbnt ReatécgeRehahs ,foﬂf\ﬁﬁﬁrﬁllﬁig H@generator

greater than [ 0020] Anot her aspect of th
temeréﬂw @&H%V%@Siooolsﬁwvﬁ@a qogIrigigathestars /f (3) contacting a foed
ccfnﬁgﬁﬁ@raﬁto%/getnﬁmﬁaﬁ défa%/ticﬁ‘ll}aé'ffe@ﬁ%gﬁﬁ@ﬁ@& 4 RoRb] s‘ﬂa%e -containing
system conprising the steps of: (a) contacting a feed
casdyiin & rengliomzann ygdassorditiprsrruiicioat Bl sanverhbdig owfepraie fose product
I I

c ARG il o LR HRDy My R el P AL BB Yl o eonducting
a partidn ofithgetrieaseparianlliy cgkaﬂcha@tysmn dientaggon rqyhto oregéremtor having a

reggfé ﬁttaq‘[e?gkﬂ{ E)’-;[ 9232%? P%cgta aclagigé{ e e%h?klﬁ%, &9 tdtwo catalyst cooler

infedy, ind bt lyast okechtg gt abqlst ouftletsntc) h@ltarceag ] |pon10.v_1 of dlet acb l@ast partially

coéce?j?tealé/?tt ortgclg ?e\éeré a%tg]i ?eneg§%e%rc h?llﬂ?r’_% e(gene%dt on meidu*m at a first

teﬁ@bmtuyestundﬁodoemnbnﬁ eiﬁ‘écnveamj a@teadt gpagially \mgenaataltysht least partially
cool er outlets; (c) contacting a portion of the at
| east partially -4-
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coked catalyst in the regenerator with an
oxygen-contai ning regeneration nediumat a first

wo 20opesaAstir e, under conditions effective to atPCEHHS1008/087033
partially regenerate the at |east partiallycoked
catal yst; and (d) conducting a portion of the catalyst
fromthe regenerator through one or nore of the at
| east two catal yst cooler inlets to the catal yst

ccﬁ@@ Icﬁﬁlyﬁoanfd(w)r@oﬁd&gﬁé g goﬂﬁQﬁ b @B CQ£1y§ @Ito'?ﬁ e Ifegel’{@?dtmhlloﬁgh one or
hen conduct ed rOUg one or nore of he at | east two

m@@tﬁlﬂgﬁs'ctt I%fdlvv@rca@h’@ﬂ @plpr ik to; the eatalyd ce@géﬁ dpran ppooled portion of
ca(faﬁ r\ﬁhﬁ:}{ iSRG Qﬁdﬁrcf%d 't}ﬁl% éﬂeonE SORPR AR at %e\ﬁﬁ%g kﬂalﬁé'cz)oler outlets
et and out as a center; (il re
b@k nnth deatgdnentr (¢ o tioltemperawenin dhesregendratdiewhreinie iy tach inlet and
0 el fine
o P A By ¥ oL ARG i hd s M1 o cooler
initeegartem aledme hémgmn)ftmomrme of throatdedsnived cqnjlan&kﬁt cénitary and the
0L, 1B 10 oast aLer, outl sty conter s
regﬁnc?r"‘t fe hel% foﬁ%lroélte nh ‘f ght poaélFﬁ rﬁw? one“of'“ifo eth%?}t Faesi wo cooler
opleacudssrs amldhé rbgelﬁiratd)ldﬁ:@ht defnc @he bhmonatior plams; e1nt1 i edt least one
|.anes and at t one one .orf nore out
obiEnaE B ol BUF MRy i ENE BF e P Gsrgore utet planes are
s&@@ﬁlﬁhﬂl%ﬁt copfanthiIs oas paBddiénttolf éhid Bpesdof M invieRomthe at least two
ggSt two cool er |nI$ts can be positioned a% first
€ o

iIFtS A DR RAFGORHE FEY BrdtoRs along legpgengiton heighphp common inlet

hdigdt@H )N e M tlcdst o cdd@ Atlets @88 e tpoBitieRal a@rse&)‘ﬂt:l'p%ﬁlﬁo&aﬂong the
be positioned at second g03| tions al on

regRisE T st et Atergpnomputlst BejstdRoband Be agéqaﬁﬁwo (figy)posigipr can be

aBNE tilat |c8@ %o taBnd pdsiionP QR ka® PSis %?é’a\tep thaR ROV € §ddEhcREmbodiment
| east two second positions such th HL is greater

oft thirgspqot ofj the alﬁ@ttwexth@ Atledt HEheookst ntlws gangherymsitiogdd at [figst positions
albﬁ‘é’ ﬁl@tréggﬂe athf-? 1?& Q@%mbﬂ\@nl&% H?ltl‘raeta? I&Qtnt\x%ecooler outlets can
posi ti oneJ ? st positions a n% he regener at or
bmmsghmedaat sacoaad rpions lag thraicgimeraiiehpight dhe cammos awtlettharght (Ho),
argilq &‘tﬁ%agprgﬂs;t ‘éé;}g Iﬁ%mﬁf/}?&{é& ﬁ}%% %5% %g&%@&%{u‘ok&éﬁ% hat H, is
gl@irﬂ@t)tharaﬁiid t he at least two first positions can be
g5k B Pt b3 T RAa Rt Rl bR seenerator
teimper@tiird drunroal gdness-tosolefinyayitod, doafpnsmgt}recsltdps 0 (a) contactlng a feed
enerat or tenperatur genat es-t o- ol
%@I%{S%a“c%ﬁ%?ﬂlf‘t% "y A HE ?Yé‘ﬁg‘bys&fﬁm SRR RS alra?lerS ggptaining
caBAP firk 5|re?1@t1c&lﬂchm§w@@éi&bﬁdlﬂd)ﬂsrhuﬂicﬁeaf & wnmabdl& oRfdeRait to/€ product
ampunt .o nol e eye-conf ai ni ng_ cat al yst I n
iR Lt 2BRES &H@E’P by FRITEGa a%tﬂo?@?l@h@%we@w&i conducting
a Petitn OKUERNSsEprPalid c@kéactufatysp@m &HebdRgon @B to @fegéﬂem@r having a
and thereb{ form n an at | east Cglpptl ally cok

regeresAtyrsreight g, aghalie thegr ettt brobright (Itlﬁeonﬁtcaqabfafétooler inlet, one
cdd icBbley oeRiced 16at %hé’ ShedifRMihRE aﬁlﬁaa@tléa%’ﬁoﬁeoa?cuia@ioﬁ outlet; (¢)
regenerator having a regenerator height (Hr),
cqgachng 8 poryer of the@ploastyartiafe gokedicatatyst(ipdhe reéﬂ?@ra@qtvarw oxygen-
&1%%1 rég@he%twn%&h&ﬁ‘%ﬁbfﬁ& t&ﬁ@érﬁﬁreo%c{egko d?tﬁong %ﬁ@&w@ & at least
circufation 1nlet, and one circulation
pastiallyetgenggle thotleast pamgalla CpbadtqamtySb(d)tOhedtatmg epgtion of the catalyst
frgrﬂrtflé ?é leﬁ/e aqgm%ugf?tﬂ% éﬁ?‘a‘iyst Qootlé}qn @%etﬂ aﬂal%‘[.c\éﬁolteptoaﬁrm a cooled
ncont ar ni ng-r egenerat| on rrea a’first
pdzremp ef aattalyse whipld &y theo n@hduwtodl $hrelig‘hetht |cwtely$tocoater betées tback into the
er%eraltor t{) co?t Cgci nere‘rf’lttl?r t h re e(r)urerta O&na%gf(e) (i,]ondycn{l%late ﬁie'flst a portion of
the raami}tshﬁomegleneg@bmrorttmooglg khet &telemsatoat yitulataml mtet i whieh is then
to the catal yst cooler to f or5m a cool ed
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portion of catalyst, which is then conducted through
the catal yst cooler outlet back into the regenerator

WQ 200009M0FD| tenperature in the regenerator; aneCT/E$2008/087033

conducting at |east a portion of the catalyst fromthe
regenerator through the at |east one circul ation
inlet, which is thenconducted not through the catal yst
cool er but through the at |east one circulation outl et
c&ﬁﬁ&ed ﬁ‘(thhItohﬁl he Q%@E@ée@fer b{ltotg%%%lg h BRCH l&gt éﬂgecltial?lbﬁm Sutlet back
di scl osed herein (e.g.,
inghée [gpnesHerul d be understood to be neasured fron1a
eper agal
B R R e s S B R e BB R Ts Tobaaf ¥y shoud
bamdsrstoditorba tmeasunl frer @ntomyronj @smtrté@bet@m of the regenerator catalyst
ntrolling the tenperature of catal yst regeneration,
preferably in an OTO reaction process. Specifically,

this invention is directed toward a regeneration
mem%nd a catal yst
[0023)] e an [cRBSdmcht tHaasvcRBe s dirs@y R @dtréiiad the Réhperature of catalyst
achieving a high catalyst circulation rate between the
regeitsEpien aitTeterallydint MO EQtreactiat Poses-e SPeqiBerdy ngistiBvanggp is directed

tos@t @ ¥sdncldfion HREM WBich ForARisbyPicOMR PR & 8RR @Boler.
process, as described in nore detail herein. Catalyst

[0924]| Jit bestbcp disepyerer ghat depaghisvinge high edtalyss sireulafion rate between the
re%%ka%r a{nﬁltﬁé cﬂ&l@j%o&l@ﬁ 1&8[5%% %\M L&l 2%[ &'ﬂq Geuftl ‘ﬂl Xrﬂmproved OTO
ool er outl et er al m xi ng t he cool
regettoalpyesess, andbseribadl m mpmgie@dlhdreah oCahdysts\Eds deﬁraﬂ gbth@aﬂnperature
r
at dtﬁcz g%élgétréggl@% {fgl?tnﬂ}ﬁ?sdth? %g)%ga?urec I[a{r) g%gb]gtta!){sqt &% eé %I(l:lgeg Qﬁ%&ll good
meamg gf ¢zt toplddnédtalpncend: menimadine edld veinil Aot (sad)tal alst camaresult in an
lInrovedrculated and affect the efficiency of catalyst
ﬁégen@ 4t%°on and potential catal yst deactivation. This
[uomsr]e Mt hanalge bemi dissvaepriet arer mdthow bhotlcuddtingi the U:htalmtrtgn greatly
etme n. an O re enerator and.it
1nglg? Q@% 1ch[c6 ?{: i Lﬁaat?c[ gncp ia{fecﬁilé @ gwncy of catalyst

rogdbrReive raﬁdi pbthlﬂtal e:ftﬁlyﬁldedititﬂvytldne gEeihaditiog de@tibdsyspreferred method

articles nimzing the formation of ocllze
ok %Flag%‘ia??%éﬁgdwewwg‘a6‘ig§“erﬁtﬂr gdts reé'ﬁg’ﬁL qe%o
[0026]Ul A &litidhaRy) i Kﬁﬁib@é/rﬁ&isd%%&ﬁﬁt eﬂi&eﬁk&ﬂéﬁé&ﬁﬁin@ @4itglly & particles by
This mnimzation may be acconplished wth thoroug

IRz BF feratiensf et ahgstrophendi Fold spetet i e cgegerator also

re'élht% ih @8 %ﬁﬁ%%d%roée@s @H&%ﬁﬂ)e‘@l Kéréilﬂ” TR ?ﬁlﬁlﬁﬁ?ﬁaﬂ@ﬁ #HaP'be accomplished
enperature and keep burning efficiency high

W@k Phyervgh aniviag of @e coplmeeatadysoheyis tsaptred eathj: rqeANGAHor to maintain a

ulﬁfm‘}l%ﬁﬁ&‘éwr fe geljaﬁ]ﬁ’eeﬂlh'k%b Btﬁmg% EflRd, ﬁ1 controlling

he t enperat ur cat al yst ener at’i o preferably

in_ an ocess. The first stepin an OTO
%%%MOX o teq]; (68 Reh Mo 601 contacting a feed conpri sing
[0827]0Xy ge raibedimanta the éaehii@nis zidb@edio cantr@ o Ok tavhichat@re of catalyst
nol ecul ar _si eve-co ining cataly Lh a reac
refE b Qe P s SaPr B aFDh P St el sy B 4f T o0 proces
inQ¥ly e tukRtih® a Feddl @ﬂﬁ{ﬁism@&lﬂt Alypériat ini QhdactnefdnBSf aaddsktor with a

form ng a coked catla In
molecular sTeve-containing catalyst'in a reactlon zone under conditions effective for converting

said oxygenate to a product containing light olefins, and forming a coked catalyst. In
conventional regeneration vessels, coked catalyst is directed from the reactor to a catalyst
regenerator. In a catalyst regenerator, a regeneration medium, usually oxygen, can enter the

regenerator, and coke can be removed from the coked catalyst, e.g., by combustion with the
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conventional regeneration vessels, coked catalyst is
directed fromthe reactor to a catal yst regenerator.

WO p00g/027atRl yst regenerator, a regenerati on nmedP@IUS2008/087033

usual | y oxygen, can enter the regenerator, and coke

can be renoved fromthe coked catal yst, e.g., by

conbustion with theregeneration nedium to form

regener ated catal yst and gaseous byproducts. The bul k
re?@ne?éﬁ%n hRARME rt@tf&gl e Iéfal/e%ltcafa'l}@mﬂdh%s&ﬁlg BOFOAIR @lﬁznbulk of the

hen advant ageousl e returned he reactor. The
regensestiscanlyst daticthe r%ﬁ@rf@tyrp¢a@ath¢rya¢vmt@&e@u%ube éﬁﬁurésdmuh@ reactor.
Tfi’éJ als@&us % ﬂrgﬁucﬁdarégr EOT?, FPRE ou ﬁc&hﬁﬂt &ftle{ &%in?eﬂtlﬁ e per section
ener a ]p reaction syst ens now b
Oﬂb‘s@&talﬁé@bgﬁmﬁrgmeat er detail. As used herein, "reaction
e

RLFE T TERR, 4R S SRS SLOA, LEASAE el g e v
“raavtion pysnann’ahd:ayls smmbgmmnmtgra qepm«)r a thdysteadtpptionally a catalyst
regf(‘)nnpators ng:’fl %b{Oe ? Fa algsq &Er Ippet gagl nr&a(gﬁ ?osﬁ%)\?\}ﬁ% a{]reeag‘&onounlt which
capiped s mctaonchoﬁe rgdgptighalty aelisch@Qd@ lunatvhicly toapiIEOa disengaging
reaction systens use a catalytically effective anmount
Yf- a nol ecul ar sieve catal yst conposition having
[0029]al GetdlLticAOTOVdcYioh Y stah@nera ¢afidytRBlly cffective amount of a molecular
.0X ?g%a[ate cont ai nj ng@fe stock to_light qQlefins. In an
SIEYFHGHAIYRE PP IR, YUS; ity éqra‘f%?%?m%ﬁ?)&ﬂ%efl?}ﬁ containing
fe @Rk BEBRNBME. MY 8n IchDOARKC tRXintB&uRf sfivé @RSt composition

al um num and phosphorus, In an enbodi nent,
CUTRTiSED AN 9T rBYR0SYERYE OKHAPCS SisRcaEinug). ipd phosphorus. In an
RS @R SRR HospRatt PeA KT OnBA0&SSevc REGRNE &rd Y in the OTO
ehave both1 mlé%?l ?/S:ptal ?%r o)lqcIa1 |en pr ogﬁctlgﬁéaﬁd (i |1r)1 ©
proegse drcraise ;heyd)ravq h@thf(araeﬁw%ﬁ)r ofefiatmgdusiien ami(il) selectivity for the
FORRARN lah S 1€ QA AR 61
BN 28 08 B4 S UL SPATONTE G i
ganatady ymﬁerméwrwglwhza@lqaata&ysamvmgl catplyftio pctovaifelr conpnggting oxygenates

0 ol u .
SV ARIALR 0 O SHIP SO, BRI iarLd A Sabiions include, or
exaxphp SAPOSAPOARD; 1:SARDOIH!, SSAQGSB&APSA@Oﬂ@&pbﬁAm fbdms thereof,
antflﬂr%x quj?bs‘ZtharFoaLFr e[gllce énvogecglg% s1e\;eecg1]:ag/s9 comspotﬂtlfo)ng C'cgannotn élgln glfolecular sieve
scfmoled clubrarthes gevp coadient ad: SABmi fSaAPg) BUPAROHL| SHIPOGIOTSAPO-17,

RIS LR AT Lk B3N B0 Sasdky. saro-
4+8RBOUY, SRABO, SAPOSAPONAD.SGSAPOE HA, inSARGHAN, moGARGHfing forms

AEIl [ CHA inter rovvths nmet al contai ni.ng forns_ thereof,
Pl ARFTSHNY Y SPS heifetd mariHehihereqf eéﬂ{dﬁ@iﬂ@& or altemdively, the

mﬁlé@lmlaﬂ a8l doynp@ikesadnt aﬂﬁrﬁﬁbphéﬁlbﬁéte GA’Iﬁ’O}%@l@dﬂla’;‘fsw% e\Peeferred ALPO
npri ses an al um nophosphat e ecul ar si

mple@flérrSﬂf‘éfas R peslyds) @Emeawt gmé%ﬂef@ /é%%())ﬁném@ell 6&?0alr8eALP0 -31,

ADPY-J4i mirtpes3d OAL PHRP QLPéL@OAJEIﬂCHALlEt@’gr@\&hS AkRresSthereof, and
ALPO 34, ALPO 36, ALPO 37, ALPO 46, AEl7

miciat eHHRE Fyms horealir dde cralyaighn alsa @Olﬁf’é‘ﬁlaqne OB ROA] FAOkitgs, such as,
zéﬁtﬁ?‘ ngff qﬁ’étal cgﬂﬁﬁﬁ%tf@%rﬂﬁhelg&n 1n@é S%Qﬁ/?wﬁqgﬁeltﬁg r@FCALRI/CHA zeolite

“nore’zeolites, suc LSM
ln@(DgrD‘am%mgrmmlwstherﬁ@feof intergrown forms thereof,

[06?6]/ % p%&@ljrédt e?n‘tjoﬁﬁi?erngspt% BI%CGS@ lagthgiiNthriﬁf thter}‘ggd%%k contains one

or more organic compounds containing at least one oxygen atom. In an embodiment, the

4

oxygenate-containing feedstock used in the OTO reaction system can contain one or more

aliphatic-containing compounds such as alcohols, amines, carbonyl compounds (for example,
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[0030] In a preferred enbodi mrent of the process of the
i nvention, the feedstock contains one or nore organic

W@ 09poiods cont ai ning at | east one oxygen at onPCT/HS2008/087033

enbodi ment, the oxygenate-containing feedstock used in
the OTO reacti on system can contain one or nore

al i phati c-contai ni ng conpounds such as al cohol s,

am nes, carbonyl conpounds (for exanpl e, al dehydes,

alﬁ&iy@&eﬁetoﬁ"é@darﬁiaéamyhé 901@5?' éilﬁe)rs nglidie réerc&}ﬁéﬂsdﬁﬁﬁdes and the like.
mer capt ans, sul fides, the I'i ke. The al i phatic

Theoaliphgticgnoietyeof e qélnh%tlcccoef@mrw qeMpeURd rmwﬁm §owlp$ fremm| lyto about

5(?92%6?{ RASmd. | %}‘él%blg‘?roﬂpp% 20BN R ?{ leiefe% Gy Fr[n%bﬂ t36 10 carbon
fromlto’ carbon atons, nore préfera rom 1

ato@s,candbeven angsprefarllyefrem hie ¢ garledne atainb.y Armwﬁelxect éﬁed contains
®%§gn atons. A preferred feed contains nethanol.

m? Sui t abl e exanpl es of aliphatic-containing

[083hip cﬂmtdlsle iexephpichenf afiphratiexxampihag campolnb sichude hfoasmmple alcohols
t hanol d_ef hanol., rca ns, suc h .as

2R R R PR RO B g gna ey

mﬁRﬁﬂi’tyﬂ aﬂiyll fsmlﬂéaas mblkysl frﬁmyhaﬂﬁﬁd,l@lkyaﬁnm&t fuch agambgtigyl amine, alkyl-

oo ieTiat RoTe. Sy Fharanr @b EHEH B B Genrish Fetpehloride
arfll |'é}Hyl C‘dhﬂc@fdb dalkyﬁméwnefk guenes 8inelhydSkotindE talyl-aldeliydse, such as

y such s f or mal dehyde and acet al dehyde,
foaméd efefﬂ% a%vd&?él vaidous egifl§ %,uCﬁe% gpetig %&lfﬁﬁmﬁnfﬁ

[009$)3 Zﬂhemﬁoﬂé%éd@%@ksf AQUS06KS cEas b4 @&ﬁi@rt&p&ylﬁar%ﬁ 'Iht@ Bne or more
converted primarily into one or nore olefins

olgby g dspiesd; tlefing mseflyerlieh dha fepdstack dypi¢ady thays fpmag) 0,30 carbon
atBRY Eprkfei®y2 219 $Carba *ﬁ%sa%?@ re@ér@dclf naR ¥ ArtoR Koms, still more

carbon atons, nore preferabl to 6 carbon atons,
prsferably risrdecaghoas atpmipl apd mosipraferahly Hesudethyane andier niensiene.
f | e
BRSY PPN DS AR S locRORU 805y A83pl covine

plapselermatbuternm 1t epbnteog- letmetéﬂaoentpn@py lherrac- lbuztcwnel:l decene-1, and
- - h e n

RIS ERe, J5TEHY OB 5P ACREL Sy BSL S0y

hqmemqayl eni@ie- hus@mes thergdntgh esidtyred - th@’ed)fyl Qplent @efegr Imonomers can

1ntcﬁ1)éee %e a:{'rb &oﬁflnqﬂeeq tof ur}]sat%anegf’rnégrlgo%{:egsg diole ns gavm%hj toeIc’8 carbon atoms,

C(mjltgaied msr heldsohjngatem&aﬁelsrpa:ﬂ}&demn@nmbﬁomds alyelid cnsﬁrfsam}ngs maleic

‘ﬁWéo 18 arbon , conjugated or nonconjugated
‘@8%9%%& i nyl monomers, cyclic olefins such

[()BS4]YTHh Y Iﬁefaﬂ&ty&ﬁbddlﬁnerﬁl’tﬁe Facddtotke &hich edeany corh@ﬁ@s‘ﬂneﬂhﬁlnca, can be
referred enbodi e feedst ck, which ideall

cmyr 4k PEvRGh ¢ i OGBS i B Hogore olefin

héifﬁngaz 100 QedhaditoHi %Y&"et@@l& al ty 3tcabORRORk L MBSt frefeAbBNe Bhc or more
more ol efins haV|n 2 to 6 carbons atons, preferably 2

olgfinsg a&%ﬁb%ncw%%wn MYSt copyestedr ipnye feadaogh éora%mlﬁﬁ raél oxygenate,

pl‘éfe?dcb'l}n Sn aBRofNE nfst PRI LA Rinind! ﬁetﬁ%\f efot @@fe%@ MidHins ethylene
f eedst ock Cont ai ni Ng an oxygenate, pre era y an

angl @ pFVlengrpst  pref erably contai ning nethanol, to

[Og%ﬂgﬁ[jé ‘gden?doﬂfnheﬁlﬁ fed Q%hﬁﬁ%f@ﬁﬁfd%eﬁ{ P%%oe&%cﬁ? %gﬁ}oidt& with a

i ment e anount of 11 qui
Vagpgpﬁqegitgqlg/toozr r¢agiontsyspenpicin bg in the range from 0.1 wt% to about 85 wt%,

preferably from about 1 wt% to about 75 wt%, more preferably from about 5 wt% to about 65
wt%, based on the total weight of the feedstock, including any diluent contained therein. The
liquid and vapor feedstocks are preferably the same composition, or contain varying

proportions of the same or different feedstock with the same or different diluent.
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vapor feedstock to a reactor systemcan be in the

range fromO0.1 wt%to about 85 w% preferably from
W@b@onIhssm % t o about 75 wt % nore preferably PEDIS2008/087033

about 5 wt % to about 65 w % based on the total weight

of the feedstock, including any diluent contained

therein. The liquid and vapor feedstocks are

preferably the same conposition, or contain varying
[d@?aﬂpofﬂe' BAR08E, 1B RGe %ﬁﬂ@dlﬁﬁntdbcfnfta@ﬁse&k Jr RIS Ut Whipitally used to

he sane or di'fferent diluent.[0036] The feedstock, in
reéwr@ ﬂ}ﬁ@@meﬁ’eﬁton fothe dradstodne The dibpmess dicl geaprelly non-reactive to the
fe Xs?d %%&' leUﬁ“lgfjsé\% cﬁﬁﬁ/glcc%n‘ﬁalaﬁtl&lp Jx%lal%popéllugr!&§ 1nclude but are
st oc The dil ts are genera n-reactive

thHemfeeletdsanbl@m, @rgorromle@gﬂnacarls@remenmealcgrbon dl@mdesmtrsro ﬁssentlally
n?%oll&?cﬁl%x %g%hﬁ%r(g egillhru@ggn%s s&%l alg %}rl]al?l?f:)%@%(n%’ d{e}l%tprééa%@th %gsentially
nah-exdtoe aronatie compsmey tan(hfnlugrura@melreeﬁCEsrpatealpfa]TafEIfrémd;rluents include
wgtlerg %rg en)%rolgé S,al h]? %ﬁfr elrggn partlgel e,rret h??nc o‘glgrmg %cgrsnents, the
&amdmkmm@mbaxmmhem@aﬁmmﬁspeC|aIIy preferred di | uents

i nel ude ter and nifrogen, with water

193 15 AP P B RL OO i ondiisir BBhe » sepbinarion thereof
Thegashtaak eﬂl&y bé1 @ddeﬂ antalyno aMyedstotku@idring[ift0 3?&210‘&1 @r added directly

di | uent na ? either in a |I%UId or va

or
infQh} FFRCtRR 05 thernelpraias gieve gaf ysarrrae%tﬂoea e fhehodiment,

the @nRdaest (ﬁluéﬁcﬁl'tﬂe tRdRockaaf Bt af kheeRh & B8 dbB&tol ﬁlol% to about 99
reactor or added dlrectl¥ into a reactor, or be ad
il

m@}% tpasadeonrity to&al nambayiodwoles of Hieyfegd Sf@elﬁﬁeﬁsrh{ur%tnprefwbbh@om about
1 &4l BB Riolost B@re%&@ﬂ% Gfongl bﬁdﬁ? 5‘tmdl% th B 66 Cxincotl%qﬁoé-‘t%?eferably

be in the range from about % to about 99
frpmgbent Srmelbietotabp el 25retse rln@rne ﬁmb@hm@ft @th@ Wé@é@fb@@r\can be added

124 fgédkﬂé?gr gP‘; ;e%{lf‘m“ chfnre&g} %g?(l)égn Jhe ?)ﬁtorn%p ffnrlre{%ssarlly be

mor e rom about Yot 0 about 50
limiyet tqo roédfimfsa.opayaffinGim aadroaiic(s5 (sasl fortaxambplout). R Patent Mo. Hir977,242,

053 SRNTED 15, L PSPERREE, AR 9% AGRHL .

hydngdathabes hdvutg aymarotarhecesssa o inyctllues thenedft ed t o,
fin(s) S) romati c Pr.exa
0 R S PTG bk o SREL Ao ERE P fjaiea bed

pigtest inelgdds hendafent Kndqfrﬁfembl prefprablyyd @menudnslflyldedae bed process, and
pent e, other h roc havi,n. r. nore carbon

mg’feﬁ%tjem arﬁogitﬂll}‘ro'éss "HE(F ‘[ebﬁg%Fu‘%}?egﬁedeWB‘i?aﬁ ment ,

[00B% Cﬁf@r&foﬁ&ep@cé‘séﬁ e take fpla)S@dl dedliepr Fee@Btic actors such as hybrid

fluidj rocess (i ncludes a turbul ent bed . :
reﬁ%fééé%@avepr gr@r D gt gr e TRRFIAR 2P gt o fpstdized bed reaction
zdHeOERPRed e eheRIrBul B TR BRIdYbed r&eidksl NP r&ctorseh@t thy @kd/ Suitable
hi gh. velocity flui di zed bed process. [0039]

ané%lop%)lnrei’ﬁ“éfc‘é@%se@rc%m?ﬁ’k ereprleaeéoeri rrnaU §aPrtettyN ©f4.076,796, U.S.

Paﬁ@ﬁt oy '6'2‘87 @@?f{f el §se§’)u &kl ARidbed EndifREHOTS. I‘tl!ﬂﬁlt anhqy & e&enspiel,
dense reacti on zones and/ or

Rebay dff zléﬂegﬁed’ubbﬁ]@tgl &‘?H@@%SN@‘{YSUEP% N%eYQférWW which are all
mg&g&gkg%?ggwghéhghé %mﬁ%% reactors, riser reactors,

urta le c nventional reactor types, for
[084@Inpiuetabla rsedesgetpisbad deperddlySdesprabednin Riser Bed@®s, T8@lization and

g J}JD g%teﬁ]gte»% n% geszﬁg 't(? %g %%u %en% Iaﬁ(? '19 E‘rer Remholc? Publishing

neeri ng, ven
CR(pbetlbn EewKY oregEX0PULS] Pabrit iNp. G@ﬁ@%\%@(,fasbﬁwdfied ked INEWr) and U.S.

PQ&% lxp%ggazibn %riiacf t11\10‘?16&5@‘4[(%13, filed May 4, 2000 (multiple riser reactor), which are

all incorporated by reference in their entirety.
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i ncorporated by reference in their entirety. [0040]
Suitable riser reactors are generally described in
woR®endmenct or, Fl uidization and Fl ui d-Parti cl BCT/US2008/087033
Systens, pages 48 to 59, F. A Zenz and D.F. O hner,
Rei nhol d Publ i shing Corporation, New York, 1960; U.S.
Patent No. 6,166,282 (fast-fluidized bed reactor); and
U. S. Patent Application Serial No. 09/564,613, filed
[ovBY| 4Thcgc%%r§1&y{e¥ﬂpgllaﬁlré bﬁﬁlﬁyé@lﬁ‘%@@me%h%@oc@&e 4I%Hfically within

|ncorporate by reference in their entirety

the sepeaensionm of GepBeat tistene Al byie dhg rﬁngerfe)rc@mwé %3 B11200°C) to about
1929€ €8600° ))Oﬁﬁéfr:ﬂaﬁlgl tr vrrbm' AR P&25ERG b Mok ONEH ARPC), more

reactor s em ¢ e In the range from about 39
preeodOCyom ebai 43 °F 1BB2F) t@ﬂb@@oeﬁ?F 07 ¥F €, st ngor prgfarabtho from about

P el poR e ¢ SRt ps PR B BB+ s

torabp@ 1t 2 6GI5Cy off fromulzino 662°6 7326° Q)ﬁ@@@@) 1022°R0tC).

2 6500C et .e nmor e pref erab
10b&57 FhsEBeT e eamnfis £ T, SR FraBh GEsefy stoelebll, SRt s ifteren
2(rf35ﬁ?01® reh@oradyStein, E220§ o( &S00 R . ral{g@GA(ﬂlldlﬂ'QWmt@g‘eﬁ&SLﬁressure The
Io ed in t e con r roce al lv )
BN Pt R B R BFSER ST meaBER itk St tiye atgpy diluen
théRfiry DMpadall thid dzlﬁverraalg Brebsued Mﬂplﬂ@d&ﬂ&l&gﬁﬁ@e§cdﬂr&ﬁﬁ WleCrange from
Theggonversron ressure S bgeed on the par

aboup@d jihas &t ahayk > Mietds Proéskebly em aboyted &5Paaawya arﬁ L1 &Hea, and more

p&fé@db@}ﬂomlwmg@kmtw&u@magl on pressure emol oyed in
t he process can be in the ra&e fromabout 0.1 kPaa to

1093 ut Ths Srw%rﬁcwbgaéf\@roaﬁr YSEVoaT Hisolgedstock Fizféildtﬂtg dibtstyt angd reaction

piERRy wahg fﬁ@rr@acmr efyatabk )bréfﬁﬁmyaﬁ@ﬁ&eng% kRafzd BeaROular sieve
500 kPaa. [0043] The superficial gas velocit

y
catHgst f eoEetibek Wi @di‘eﬁ@loﬁl rapentt BAdrerdct iTda ifé\vﬁdmcthg process,
pfiluely {1 FRARKAS: SYShE Mok cpdRficiieh Ak S dobf F&0br()Ocan be at
drze th ecular sl eve cat alyst conposi t
legit ORi metar pesaetondimaen epreferabhegreaerchar 0.5 Tiﬁeecswer meftnlalely greater
r e .
o PSS SPRBOE Er ity Bty b 2ol E Sh iR Bl Rl TRffer han 3
ml/seasatndmvin metre prefpeably gm@twl tifamd 46 @¢ec. pYeef for &behryplgﬂé@t Serial No.
06/171&?759 ﬁeﬁgv%c 280(P K)v IC, h altr)l (%; gr%t%g %egeférer?cre 1n it en‘?lre(%
even nore prefrerapry” greater tha Sec, Rk s
[0044f eFlabprycqgses adndr syktean 3r I’Cbﬁlﬁﬂl,mga[edlpemerﬂe mi)raecatalyst regenerator
refera reat er .t hal r ex
B Moy i TG Soa sy erSont Guantsty (8515000

PV\,hl chll:s |ncorporated by reference |{1 |ts entlrety
OS8AS ‘ o FheTe atalysh Re H

doﬁﬂpelﬁﬁtn%rtﬁ‘eéaﬁlﬁrc“c@ﬁ\?’é@fcﬁ% offhggl%@aﬁf)@ﬁs% vaﬁﬁﬁ%l%ﬁkgs 9., iRatalytic

pr esent I nvention w | now descri bed in gr eat er
capeeraion . oosreessies tr:ohgkt:oﬁlreﬁlaﬂ I(thagOTRe PTRsA &I arbenaceous  deposits
a@ﬂﬁﬂﬂ@% ogatth@lcé(tﬁl tRefgteQ)ﬁ{ a410'1 nthL %94’&3]1 Q?'fﬂcgkgcatrltb%aceous deposits can
catal ytic conversion o rocar ons to various
cquse mcdustlonemghe camlelhcaofatﬂly tcatelyc'cdn Viercgiop effefendxygentiag @sspent or

p%&alyssl%?%t C%Cg ér.n'gosgr 1§t) @e&ﬁ{atﬁgg I%rg(? g%(?err]l%led claims, the
tetrth ésﬁenm datillys‘p reiferstth esaaltyarcbmpemtwuhatdlepb@n tasleﬂsaparddbs@activated

(ef%j:]@?ﬁﬂgrt I gap If%“@.‘%%?ﬁ %}qga?’s? Qgt %\69 Eeﬂ%e% ?a{ta}iyst is §0% or less of the
activity of fresh or regenerated catalyst) by the accumulation of carbonaceous deposits. For

example, in the OTO process, an excessively spent catalyst is less effective in converting the
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partially spent catal yst. For purposes of the present
specification and appended clains, the term "spent

W@ 20009988 refers to a catal yst conposition the€T/bH82908/087033
been at | east partially deactivated (e.g., usually to
a point where at least the activity of the spent
catalyst is 50%or |less of the activity of fresh or
regenerated catalyst) by the accunul ation of

O%E&@éqﬁ@@ﬂ)lﬁghg @l@ﬁl% t@heﬂ: a@f:atﬁ%fs@@m fo lohgbrkbﬁemg hydrocarbon to the
process, an excessi vel spent cat al | ess

desfredprpilngs thacagedysyiscons rqdﬁ@bs‘(%lerﬁmné feed to |ight
fi r.C e
U6 e, WOl BF Rl PSS 1AM chodchea canmtyt i
tyomlm derxethetroic ipeoctyl thy tesperature pf)thﬂfe?ta&stm@tamh@npﬁme@gon zone
t|n r ngr.a
oBlsptif IERELE" VHoSRRR, CRMNL e Bl AT LARREETGR st dormanty
detcempweatﬂnﬂrﬂ)ywhumﬁgs:aw@tsaﬂqzismvauomt ”Eha‘ﬁote; mcandcgeinﬁrahtm topontrol the
terznggr%%utré/ Bf \ﬁ\ﬁ alxsﬂgvltc at af’ yé%eg(?r%,]ent a{emy dgﬁlgﬁgdég%cgolﬁl%lished, for
e;tah@iee by mantsining c@pahtyst rcledety wat («n, asTher &f p‘rrseblep ffor efficient
be desirable ol . the tenperature of
A8 ges Tarrarceie Ao rat D TSRO e abfifsaiical poin
teape@iipd (Hbestimdtely 7BEPE eboubB70r@) Nt Rican RBoBNPSIradIE k@ keep the

relatlvel Iow%ﬁqﬂg ,. as low as . s&blg%for
teppRRF Sy fehigh eXisst B IHLEY B3 PPSORIBR-Hr D BuRjirizing the
fommﬁ;)of Y&t spaloNiRl t0Rl ok er TR intal g%laca%pmhédedmﬁéaag Wf Rlatively
(appr oxi mat eI y 7000F or about 3700C). It can also b
high sirewgioa Totes RiBeRe $oREONS Ol Wb temed\ihqrpigh miing of the Tegeneration
me&gfN @[safsé@ﬁhréiﬂ Stﬁce{éhﬁs’hé’l@b&@ T RSank Qéfr('np\klﬁere ﬁle gooal Rhperature is
mninmzing the formati on of “hot spots" and
het pesroggly tq‘}d,aglagﬁaglebgeggltegqup;tq;eéﬁqéqg ,bg,hen@/gﬁgﬁra@fr Vessel or vessel and
| t
AL K T i D B o B R RRHEORT gffmal range of
reﬁerd:ramn terageryfess). h“elsceamused hereinethmterioicoldpooet™ nreaamanyangion where
e e
tha qgc!ap% Igarﬁ?% 'i en Alﬁ(fca ly tb?lggll %Q%ka avleﬁl?g 9e§nrp§&gl#%r\wlilal may cause
onlgspgmlal butrnmgscs‘ ehe evid casztlmmaﬂ@darb«z}ultpfnéntregﬁhereﬂrommgdtmm which
rtealq) ned ased n, sone average.or, nor raH%eC@‘ hich
reger‘%é“r1 or tenperaruresy . TANSs® ds “lised” ’heerSeS“C f fye» WHiCH can
thberulﬁderg@lmbrs momplemeémﬁbtﬁmgn reggl intheheaheust Restdnoadl the regenerator,
te ra e is significantly bel ow the bulk average
thFr@E%e]F% eﬁ‘ﬁlgg tOﬁﬂP‘@ﬁr Htaci?még‘bse only partial burning of
[mme] CSﬂé@ﬁ@dllychB eégehMdﬁ@p@@@mrwmpatamﬁandﬁwmﬁamddmy adjustlng the
é/n parti al burnln 1?\; t hus produc gg
teamsmtum e GfiabisAng e faEenieh SRl Mo QRMER

ot 8N mbREl RE@R s1TBERerE ONWhet @ SRR SIObRAis stegi srelafivdlN@igh catalyst
exhaust system of the regenerator, thereby also

CiFHAPh G765 DEYGFD i eerisrlgon | B8a7(olSheeTifn e by adyisecous (o

maﬁ%n@fe%ae@ﬁoﬁty@b&&hﬁemﬁ a@;uvmoma/ aRfit GQRET %dh&@lnmy relatively
adj usting the tenperature of the catalyst entering the

theeyeh epignR orf by Jobrpd old RorkaeRs| & catahysy ugHhg h@eﬂpworoﬁan also be
aHfrta 0 e tgﬁjﬁ'@/le?{tsllnﬁl&gl%{)l% NSca 1%%‘[21%/5?3}%(9&){%21? 89:E¥ation. One

1S U e rel ative ] catalyst circul ation rates
whie tmnmph@ thisgie flerorghoeircatadon loé cesalystl wighout piting thyewghhre catalyst

a t al r. r .
?e\(f) m@% %H@ofﬁirg%ﬂadn% ¢ (ﬁr@%%ﬁ%@gé{% I%%Ill %% g%% yl;ﬂttﬂldgm with one or
moe| @(d;lamelyytenipenamug heutiaki aigulafiort hephat a@naplishl ehhanced temperature
PRt ions of catalyst in the regenerator can al so be

the use of
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advant ageous, e.g., to prevent undesirable localized

catal yst hydrothernmal deactivation. One way to
wWaewonplossh this is through circul ati on of catBCHE$2008/087033

wi t hout routing through a catalyst cooler. In one

enbodi nent, one or nore catal yst cool ers can be used

in tandemw th one or nore (relatively tenperature

neutral) circulation |loops to acconplish enhanced

[(fO@gfp efiat E’e[tﬁyét Oﬁgé&tatlbﬁ) Oﬁ%mg_hﬁldc ﬁﬁo@ésk’e%t of Qﬁte 'i‘)%s@ﬁt' fWWention are

systens and” processes e present |nvent ion are
pwlﬂquyuwdkwted\ém the gi¢geaesatiayro h%VIPYeg%(ﬁ@ eielygrpagicles derived from

Oli*@qgacltlxn %t@ﬁg aﬁ@ttﬁlré{ §1§ec1@i@£ﬁy' Ea{neaﬁ’ %géillefaﬁﬁ)gh?qrr ofkoecrl catalyst

reaction syst ens and, nore Speci I ca can
pm@@mh@tqomgolh@thﬁ Ite}mp@mklemﬁthc wlgyr@ratlpaptqceﬂses whi | e

Erelglsuenglah(gfm it one%aet?:l%% d?eﬁﬁﬁe ftioh HGAS "%%ﬁ Wmprise a step of

ccmmgenga avition op thecess catakystoorﬂp?r neg@lealtcsrt(élp r@gencratot hotinggcatalyst
be(adt lge éﬁghOf tlg??t gl%p }nle(f %elg t%/ (Z-R/ a{ld L hgati;rl]lg gﬁ?lre]? hét;et heélght (Ho))
withba bygeneaﬁhﬁrng Irdsgeﬁératﬁtell gdtiurg bty firsarehpantuegtaad/yisdtherwise under

cqol er Iet h th contai nin )
G r Rt oA St el B Rp AN O B SPeonducting
a pbrtiei vf th€catdlgie t‘roﬁa&ﬂéﬂtegd:ra%r% fi e:ﬁﬁl[yévteoolblﬂto abrml £@dled port10n of the

rtia enerate t he ent ca te
R tnﬁ ﬁ@ca A ntgppllyrresufidn ela%?é@t deSVF“btﬁ%etS ﬂescrlged RrdRer horcin,
[msqeneroatagfst t@eferfdinapiedss GOGLEM tR pRimt @n\%ﬁ@dneGan include any

portion qof the catal yst This process can optionally

prp@%thtat FicigRthy B VS leathratortingend thfereeonprsaust drposie rfrom the coked

M8V €18mpb R0 Nrkat ﬁslgé!&?at&?geﬁal?srt b hPBifsORESR HeRbW catalytic
In the present invention can include any process that

aqsivity eyes thel opkedequiesscampopigianst The qatalyst e befregenerated in any number of
ccﬁﬁErﬁ%ﬂﬁ%&H&isd Pﬁ’%& Bétcﬁ fcnguB% %ﬂ#ie(q)nﬁ oﬂg yO?ta combmat1oorh thereof.

conpaosi tiron to orma regener ate cat yst COlTpOSI
Chitinupg databyseizgegratian &l wrﬁbrrad:mmhpd yInppesmbodigncpp ecbatalyst can be

re%@ﬁe@zlté/dsstuc é\Jep@f co ?engaﬁf R%‘re‘f ﬁle g"a]tjaly?t cah B9 g&gg%goﬁt%m wt%

convent i ona suc
toc gt ri&omtﬁ/q sIe mnodlenbmhoxbmsnt olre h:vdomﬁacoi@t ieopRininge o dfie catalyst

Conti.nuous ,ca er t|o S erre
cQ né%ors]ltlan il an%re nbo s menFnt 8utcg tvgtlﬁys aged om Bhe gotal weight of the

regagenar aettﬂszlstswﬁipoﬁh@t thehik @ueiculaf embkdammanm i prefemable that the

B N NI I 0

w8 RRABDUN B @Yt Beeaaiphl fysaﬁ ab‘dmlﬂ”ﬁ 3sittd ®ubs@n 0bad, basal on the weight

bou 0.01 tqQ ahout ed on .t he total
ﬁéher ‘é‘@]éﬂﬁ,?r Yo @ix 8y the ﬁ%‘gte@ CBALYSY ‘FP“%H‘PF%‘OI? Alternately,
e@@(ﬁillycbﬂt ot ﬁﬂii’l@féﬂﬁ@@freunhs&anb@s W&l geahl ﬁroE&@és dtlli@ than OTO/MTO

catal yst to be regenerated has a | evel of cok

anéfﬁ@‘ton:a‘l% Getalgstip e rpgeasiated ISPy hiveonieaplftcoke gk %lﬁ%ﬁt fbout 2 wt%e,

p@ﬁ%‘iy f3mWMbdat § Rk Gt?f apRlk %Ofv@t%nb@&g% e 5_&lei’ghgt)/ efiRr %b Hdtmolecular
0 W% based on the weight ei'ther of the nolecul ar

SlS‘ieévlé’ Grof fhedprnpflatedgatafyst gamnesidan.cat al yst conposi ti on.
Oﬁgf er'ﬁl%tc% etS RS %&tcﬁlokgie%éseﬁtqhveqlﬁéﬁ Eanclﬁagdet %eneration zone and

Cl rcumst an en used I'n processes ot ]
a @@ zemnyvir b mt:gentrhteoncmnal the spand cigelystenge ventadtahe teganeration

(0]
oRUB P 2088 ] PRSI i
artdhpresserey letfe@ive Herat cbefastt pratiatiyl egeﬂeame dicespentorakafysor S(péClﬁcally, the
conla%ons arc pre?ergbqy eﬁ‘ec%vé/ tsotcogx(f)emge spent catalyst and the regeneration medium to

regenerated catalyst and gaseous byproducts of the regeneration process. The regenerated
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[0051] The catal yst regenerator of the present
i nvention can include a regeneration zone and a

W@ 2pangtoson zone. I n the regenerati on zone, thRCEPE2UD8/087033

catal yst can contact the regenerati on nedi um
preferably as a turbul ent dense bed or phase, under
conditions (e.qg., at a tenperature and pressure)
effectlve to at least partially regenerate the spent
%’@lrﬂaﬁl be FRBC of ipG@hlly redeRGae@N it ?&%eg,oﬂrlﬁrp&fdﬁét?r &Rlo¥ally with
ecti've to convert the spent catalyst and
erﬁ@g@ﬁ eptabyplondips dingasrted r%@g@@t&ﬂa@@lﬂur@aml gxaft thgy dgnse phase and can
fIASEAHT PVRE QAHGE SanQlcidnll Gron P ARG AL fiasc 1fhe top of th
regener%?%hcata ysP éﬁy C%fgﬁ or(gar@?§§§§_se $  fop ot the
sepegborezaat.etihe Sﬁh@atgmszewgmﬁypdmwdp separatt the ﬁlatalll}ﬁdwﬁftahs’[ from the
t r
ga%ch{ %?nlgsglaeﬁéér?( %%ilﬁt%%gésgsaé{dg geggﬁ 31% denggiﬁ&f s?{b {he regeneration
zgphase, which can extend fromthe surface of the dense

[@g@;?a:n?a&t{l % 8?1 gﬁ:ccaalt]abgt1 reganeo ﬁ{oéa}tctan agvantalgg?ugglt (I)]cgur in a regeneration

zam] thaicnpdraamd af wisith éaln@mftn’amy @aﬁeﬁmmddmmoﬂ&m 527r>cn td a'h)eut 760°C,
di L ute phase nd t urn th tr S

aith ' RAE R Ebr BRCuo e POHReP A S 75 C o Bichu The feencration

rea@lodl tygitallyegien @lat IaO: tEhRFeraAGhy argtlauemyslhlgh@ &Eamrthe OTD conversion
regener ation zone, the te rat can

regfiion b 51 15AoHen Adicne & AR PR Grio t15@§%@ef dt cafien be desirable

to/c®60EIcadRbortidd A tHe@t@h8dicg Biiﬁl‘}iétrt'@mowef P RRRUBHRAACsent back

to about 7320C. Because the regeneration reaction
tor thiy reagior-y Ong 10e §195% a%@ysatcoate@eh‘g@la &P lospighicregghy. | igternally, or
bdth,abefe LRRR &E&le%@ GRBY Ll 19 Rk RARLt Hdrd He t @nerated catalyst after

reaction Zone, e.g., about 930C to about 15 hi gher,
it has hegh wishdrayin ﬁémd fatdystt eegeuereigol at | east a por tion

t r t. .

RSy ARLEL S 8L KSRk LETRELALA ion oy o
welatya bydsmay: oe[be cgticapirgshdasizhat sdequate abelehgent ttleer qatallysy can be attained.

i nt r
0 R BRSSP v
orad jaelretedtquﬁa]seabee:hangetdh'dctavﬂmclﬁld@mnttheecat@oat yfsthell and tube type heat
excﬁg] E\%ecs) rare a%ig) 5 ube HPII}]eD %gltflee g‘%ﬁ xlc%%l & g%dnﬁﬁ%be e\fcshangers
[0aB4lel Iyesuﬁh‘ljzl dmyysﬂ ﬁigelhzeatmhlohn balcarripd ovi sfed tHiehﬂient catalyst has been

adequat e coo of . t a st .can be att ai ne In. ..
S T A R i T e S AR
hypinetatiohs il ¥ PRipp&atk s@pppllﬂ'g\ra@amr deis 6eipping @ar) BEKDIRE by passmg a
Stgﬁ@e heat exchange devi ce. uded in the catego

P§ MeAY™: five 1 YHEPRE HFS: é%YE‘i‘ngﬁgséeIHec\ﬂa&yé% a‘a’i“belﬁéaﬁ%?fnperamre

Ghdbaulidnb eor fEpsies inddek axehangess, ABGU LrdBe methane, CO,, CO,
exchangers, [0054] Desirably, catal yst regeneration

hydspeepeandampsties thgicohy tAePreteﬁféd Pt St allhs eanhuryewpce velocity

(GHISV PHaRe Qflpﬁ]ﬁ’g,s basObastd€n (f@lﬁﬁilb loy gasetﬁQf\SﬁlQleeonatQ@@t' dnd coke, is from
material s anlcs) e.g., interstitial hydrocarbons,

ajort 1 &f r o 100Q b | p‘}ﬂcmgatdﬁ@ﬁmtamr%mf Stripping gysi fram ekt 250°C
tobgooﬂf': hB@’te(an@ydeaﬁa%ﬁJ ﬁgm abtuf '4@9’@]% Q%'t $aHocC- Kece tbl% stripping

stripping gas, over e spent catal yst at an ele
presshyse raze trpe. a@ts@spmgt(altwwé kPeg) tgtabpmp:'v(hgmg fialouid340 kPag), more

t e
ORGP 00 RS LA 088 EKEys Ry g, s v
pisfeeiy frﬁmeab@atsmmugl(ybc&paé@ ki?@)dmabyut(lﬁl—ﬁ\tg (afout h® kPag). The
stfs\:l]ga[%ri}ég grens%reglaSlargglgsd%Pen%?ntvu%]on "R pressgre n t & % aocltgrn@. gefin the reaction

zone) and in the catalyst regenerator.
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about 0.1 hr 1 to about 20,000 hr 1. Acceptable
tenperatures of stripping are fromabout 25Q0C to
wW@R@an97pS800C, and desirably from about 4000C tRBCHDS2008/087033
6000C. Acceptable stripping pressures are from about 5
psig (about 34 kPag) to about 50 psig (about 340
kPag), nore preferably fromabout 10 psig (about 69
kPag) to about 30 psig (about 210 kPag), and nost
[d@gﬁf eflﬁqjegengfaﬁ)ms QH card GhoRRle Dok 3P AWre IANYKRAGY HPreceiving spent
about 25 psig (about 170 kPag). The stripping pressure
catayst dioged fracieperiegrstion upbnThhegpeesy e gan peo nekide gre or more
ca{taﬁyﬂ coolel 151@1? f,£ashd an% el aad eﬂtlélgﬁ e?'citél(ftcatalyst from the
regenerator.[0055] T egenerato can I ncl ud
regererager tﬂﬂreeta@bfstaﬂoybr ilm preet @nifodimang Glea spegaelyetdan be tranSported in
a %ﬁ!ﬂg tysﬁ]gql{r) o (e %tt%ula[ e tfr@ t%nllezlctor-r& an 1ntermed1ate vessel
ner r sy ste ‘can al'so in one or
(e(ga,t aad:asy%ﬂjmt simlpbeﬂ} ta the eet@néraor e@n cfmcztdnngtutelwnlatolti eaallyst A conduit
v, [ege t fromthe regenerator to
ofihén Biesdy S FREDERETY, LR L hssshibbe < Chespent
[00&s]al Iy ah emam1mentt tha nsm)mtt echdiuit pﬂsfﬂﬁﬂlﬁ IertSﬂS tisupgdnyration zone of the
atub romthe reactor or
e it aing” gt S SY o PO carb, b b PRy g zone for
catrlbtﬁadfe@@@ﬁ@bﬁf Rmoval, The trh@¥po@dbidiitwpBonM1y hcti@bda plurality of second
cataly ndui t can then direct the coked catal yst
ot 1o ek ‘ISS‘i‘gPt“}geﬁlér?@?IgtCGPa Ys| o] EHCRHOR AR Hafibe proferred

ethBRAih&RNMP OF fofeYTEHH ﬂlur@lﬁ@%%e@@ﬂd’enﬁﬁ@ﬁlre&teh@ hto the regeneration zone,
regener ati on zone of the catal yst regenerator and can

Prefsrabls dongitedinadly evitl: sgspesy e theredalyHercgaigintr aitd e pyphrough a
(14t8a11¢ aERANRES OUR 1 BEROS lﬁltld r &Y -whitle thé aRgBREdion medium can
conduit optionally inclfudes a plurality of second ends
advgntagappsly Yo mtrgﬂqueé intte Hig regeacrafinmong ghghiy gmbpdimepfethe one or more
01F i gﬂﬁ\?lﬂl i)fe)s@% g:ég sI Jta)g r%?a{%g gfggshgfteng ?tga;gl‘agiﬂt%e}% 13t00tﬁg re%Eneratlon
zqnh@tfrwéwmahwedhﬁ dgigribytongrek er abl y | ongitudinally with

[OrOEr oug &(qtf I?lfe & )?Méﬁ Irogegg ﬁr%ge?%)?}r ql% %@Qel&ﬁ%ﬁf dense phase of

the mwgmghtml\tnoudn Oh@ mbgerteslatth@chenneﬁhaammmally comprises from about 2
VOEI% Balg%? ﬁfo er&ghefo % Cl¥ ut 56] 1{/81} po artr)glrlte \foﬁfﬁt ofotﬂe regeneration
chlle,uhiaadad mrytheftotﬁe@hm (ﬁhhiﬁrega’reraheh eaﬁ:e @ihe wsignbasis, the dense phase

cat st _conppsitjion intp th grati.on zone at o
DBl SR ey B hO R s e e S RO S E IR Bt 85 weoe o
aliut 91@1%, @gedenalid 1ol peigees sheRaafyeria I@ﬁeyremeluﬁ@a itd’met he

tjvel dens;i%loha e of the regeneratjon zone.

r e?% a
[09aFlurrs wgdihsrent, jadl 1peras ¥Rt at ﬁyecesﬁﬁr:ﬁpg@écular to grade
(fd O\F'EHQQg Uind2atéRll Yech®s @ding4dR aVieMionsLIRI &Pédd (@M horizontal).

about 20 vol % to about 35 vol % of the regeneration
Abge used s i¢ nrprdmplgng of %P‘?J?ﬁé ighe ppraion ehibp ebigetith is nearest to

o8 @nd 4R dR AR P thOBSES is th@/ﬁoﬂ@ﬁ‘ SfthP Bg%& t]Pa'i ?sf BHRRE ¥moved from

conprises from about 45 w % to about
g®8fgi onal |y from about 85 wt%to about 95 wt % based on

t t (o)
[dg%ﬂe.lﬁ[ Os\éé?{bgalhggé d{h{%Z?éeé?%ﬁ{qrg%%I#emlsghﬁa{eﬁagnggﬁEﬁhés the or more
regsateeatieh rmgedivm anlelh rferc teconing ar ypeendragioh amedin, g!raf@@bb’ealg molecular
I e

){@E ﬂ% I}l%u?g ﬁlglcf%%.( gﬁ‘ég-r gafno%{rlﬁ%ﬂﬁé 9&1&51?5 Bl al}rgctgé Peneration

mhdnai fnomtmeegpnanmonrraﬂnecﬁmd wofircanswhj @cd pl’eSSUlflhﬁi pgetdrgion medium

contalrtlrgéantObelsse?tm wﬁllch fRe nrggerngraaon medium is stored, to the one or more

regeneration medium inlets. In one embodiment, at least one nozzle introduces the
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grade, and the distal end of the object is the portion
of the object that is furthest renoved from grade.

WO 0®5097050 sonme enbodi nents, the regeneration RPORESANE87033

preferably includes one or nore regeneration nmedi um
inlets for receiving a regeneration nmedium preferably
air, nolecular oxygen, or a mxture thereof. The
regeneration nmedi um conduits can carry the

re‘g&&%@ﬁ ahddRin TR tHEnr%geﬁéYh@onr sgReNepRtd-M, R 'régéhechthCﬁedlum is
such as a pressuri zed regener ation nedi'um cont ai nnent

infreduseq irjty thﬁma@hm weeneéﬂg@r?éﬁa%tp ohabrag P A dbous Wy sendardeeubic feet
(SEH/% pii& rrne'ffo('t’aﬁqu'f %qet%ea{b@ﬁﬂ ' F@gﬁidamwﬁmé Blefers ds&n?ﬁfcoke burned),

enbodi nen east one nozz I nt roduces
mpteeprefgeshbr ahoiio HOnte ciibawh 40Atsof/ bhreke bk fahpitdht somwut 25.0 sem/kg
r & () 0 '
R ShELEY L M BgSRPRRER B0 AP MO SRR 125
uabmuﬂl@Qem@@anuamdmmmblc f eet (SnyIb coke bur ned

[0%?@ r&f?’ a lgk 0196 o é}ysﬁsséglmﬁl&c Fégq e%gt?%tarotugh a transport
ccmki@llt;te g40:0p$)e fok hlh)lt!go kEhebolaterue drds@b@tionad aléatoﬁ tlabwdnbp@bedduit may

bur.ned nd n _nore ferab
SOl BB sr 5 EGK BOAGHOTAbTA oLDegggeraton zone
al&bﬁgﬁ ir?dn ﬂteﬁﬁfﬁéﬁ@)oﬂlﬁ%ﬁt hubmed)so bf QRGE@]. Preferably, the

C is communj cated to the .regenerato
BRiod dgre abby i SiEer-CE BB T SeBeTg ion TGS Gatbe 4045 igpetly nto the
regORrdtidh €6, rah@SBanSRChé @BRpoR BRI thitNSminhARSRO ke coked catalyst
conduit may vary, but preferabI% is less than the
frprgethg ERcter osthie SRERITEIRR Z08p-e Regfabh dherisgraniahan Mehiugip psferably a

oAl LOHRMEAR, rﬂoﬁbc@l@r @J()t%%ﬁ NRtRheE TRAFAIE Mxambles GP Wk Hlaft $Qitdd& in the
greater erably, the oxygen-contai ni ng

reeergfe%ﬁlen altqdmm ﬁvéldmglﬁdec it e natiarsassaiitly digited th.Pp Q:sh80s, N20, NO,
% r(‘ﬁ r aﬁltdl rR&t&&r{ﬁered’fatﬁnte lotnE AP ah e& Qﬁh Bft{i&@épélf (tJOZ, are particularly
con urt that communi catés e coked catal yst fromt ﬁé
desgalye mgenemtion enadeg eibe roay georpopsniatioDes pir ail e alteed (¢.g., reduced or
[ r )
elﬁngﬁegdg E{e%réb £reﬁ§%dg{rp aoc{gﬁgél?eg?(gg én% 3 g@%;(mﬁ&?@%ér%%ﬁng of, or creating
mﬁﬁpdammSh@umﬂabhewnﬂmmheThegademamnQHOdEngmmeadrahwﬁvdyvwm
leﬁ,ﬁ@%tutr)m f %@ge%hﬁ@gg SS arorllolx eu?reosthetr Ui a%le r%&nlg ghses.
[(EBZ]n €ln Ghe (énibudlﬁﬂnt\j\lltﬁefbaml)tsr c@ﬂm ag aﬁ;@t,rarﬂé etandp1pe To increase the
rticul arl sira ener ati on di a. . The oxygen )
AR S BRI ny SRS BNy Sooih e, SR anapipe
ce&il’lfrd:féﬂaslgf be Ry Rideicallh Yhape dh&@ﬁ)préf@raﬂy oot §L(bkﬂaﬁtihllbf QUﬁsltant diameter.
g to mnimze ov rheat% gr creatin
T%lﬁ federred arppgement ganyplpw fag ??eﬁe%ﬁlﬁ? gy deingen sr?geearﬁtor and the
C@m§@c&ﬂm{egenerated reductively w th hydrogen,
m xtures of Qédro gen and car bon nonoxi de, or oth

1013}y B IoBe Fh MR o daseigventionghy rogpnesHer heionel P‘h’é‘ﬁ{e cajabyst cooler

inf@! AdYsie FIUrELathR§t BBl DA %@thsatt @é’éﬁ’tpdrﬁ &f tHOcatdMst 8851& outlets
the catalyst circulation rate between the regener at or

beirgiprefeeabbyalpetsisabords| et Orlewéth@ﬁtlﬁab/ﬁfc@c@f Bt ivhde s@lhbeing within
terc%gg%h%f% £ e%n]'eﬂ '<§e@'F1 d)haiﬁean@tﬂgr AT &f iﬂeQAtxgne of the

subst anti consta aneter. This préferred
cagaly s nyféatein locema abcwedlw fatalyst bekofrthsteginstatet, €.£.0w thesaper@hon zone

oft ﬁl% Jeg&%&%ra(%% P%nge t35]eal§: E‘e%rye%lt tOCR&!ﬂﬁraS the "dilute phase." In the

regenerator, the larger solid particles, which can be projected above the bed by eruption of gas
bubbles through the catalyst bed surface or which can be entrained in the gas stream, typically

fall (back) into the fluidized bed. This arrangement can advantageously result in a more even
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[0063] In one enbodi nent of the invention, the
regenerator has one or nore catal yst cooler inlets and
Wo@r@/097080r e catal yst cooler outlets, with at PEHRES20081@87033

of the catal yst cooler outlets being preferably

| ocat ed above at | east one of the catal yst cool er
inlets, while still being within the catal yst bed of
the regenerator (see Figure 2). In another enbodi nent,

d1§ttf1bht?(ﬁ‘155f tﬁ’éqﬁltﬁfne& @8‘01&9&@41%% tnt@Hel bRl $e. é Sthkcﬁ%ﬁtt}fédcy@féﬁé/ iplegs) or
the catal yst bed of the regenerator,

€. 9.

by Beymenaingeh coderbcagly st F?élmgég dlivchedt Brs ¢asiag Fﬁlfgmeler t@grough mixing of
melsgieferred to herein as the "dilute phase.” In the

r ege%’er ator, the larger solid particles, which can be
[0064j dotyelchnathovantidandns dt logst enwipf thoeatalfst g@@erbmﬁtib eenducts catalyst

C .

frélﬂ fr?é;%ael%sj’t] %ocﬁ?r ift oytﬁé e%?lgeé%ﬁ{ Jtt%ysgll)sgeg t%{l}; ?%P%%[kggig ﬁ]}gle, relative to
the mtgent¢her.f IThIS ohozladmbg df thEhat éeaatr ora:rrgehe ndlalysin:ooler outlets facilitates

ra?ﬁe%g)%l?ga a(r:lé%alﬁuta recfg{; qn{/ 1mlz }logn gL yn eggbbtfe cagaﬂysg hot spots and

cdldhspmlwgh the cycl one di pl egs) or by non entr ai ned

dcata t fallin tot bed,. thus cau
l0§)§$la ef )‘?“’i’%%’%‘ﬂfgﬂlelﬂr e??gfuﬁger REPHE h]i‘ey%‘fp Of[s‘t?ﬁg%ﬂtm% fhe cooled
catfst anotdres cen@dindentift it nd2RSbef@B@nefing m fé@&rakay@; the lift air
cool er, outl ets conduci}Péc tal ysglof rom:t h

nezals haying gdipmefss se éb%‘ﬂ ¢ 812 agito Blogk gatsl }éﬁ’i mq !33y 1tself The lift air

n¥eleRBAMkI &G UL &fefe@dw Qzed't6padvideabb@ 1ol fi/QIRRAE BN m/EBd)Sas flow
positioning of the at |east one of the catal yst cool er

ingthe lifitlines %nﬁ there aﬂl@&d PEdiTEly BF fotgh applerspaceArpEdthe gozzle for a

cdt@GW Gluk QY 183 A Z64ut 960 @J/ft%ﬁé%'ssf ahh %b&ﬁt@byl@mhggc) In another
spots and cold spots. [0065] In one enbodi nent,

erpbqsl@é@é thekift P pozzénp dowrssrearh ef e eqgersfrateingplist inhrg t he
10066 efﬁ %@%fib&ﬁﬁleﬁth e x)g&t ﬁeﬁgfgéé lébﬁlpﬁ{ég i étﬁ)f & rﬁ#a‘éurlng the catalyst

nozzl e ore enteri enerat or,
Ahbzimeen Heat &ﬂgstapndlcatmysteqoom irdes andmtthea@r@mbdlgg agfalyy cooler outlet.

In d&n%%b-kbgfﬂlﬁhty i %egr z?'l' Lcanblye d&n? gl!)J Ve OI&] Lﬂofu{ 35’3 ?O@géﬁhﬁole from

er 1I's Sl zZe rOVI about
alfotv 9BC 16 abwt309°(6 fiormabe@) 0%gas auouwzomct be fitoirf abolv 108 to about

1GPE ARG GaS IS AaRE EHRIARL Y, RE ENBUANNARON BFCSPRES: 350°C, or
ound ]t“h Por ca¢ ux"o ess 't
e;ahxpllet frdlﬁ)@bdubki"lc s about BOGE, frhmrabalhcsotc ﬁ%okigzlom(s,e‘m)m adont 100°C

anot o arno LS . downstream
IS SRR ] LT MO3ELE LR daunet e
[wﬂﬂoottdmmedhtdw Prit mqs@csﬁsu% tihe rpr@&ﬁsﬁ of sigs ptemt Shefti@f can also
asur i the. cat st et ween e at .one
B vaESpuIY B i idhdn é%&eﬁﬁtélywﬂl%%m?%re og) g otal amount
oCQARIRY re@bitddah thel sPsteri CasVaMad iréRBhg tﬁehﬁn&lﬂtvﬂhdlﬁthe &Tal?s'iﬁb exposed
be from above 00C t o about 3500C, for exanple

toafagtEy abeCC g Itiont ift thsgegraerator.o Msalsed Beronc ‘ta&ﬂ}é@b aalfi-up means the
ar%&gl@gf ca@flysﬁ (&ﬁﬁl@b@éﬁﬁlrgpﬂ} thids ARt a 1QA0Cer hde Ji'l@ for sometimes

nbodi nent, the catal yst DT can be from abou 00C to
Wﬁbl@u@ll ﬂ%oﬁctl%ﬁysaeﬁmﬂ@pm%rﬁuamt toggflrert oTablé%lb’a when mass s

O nmcerea Coke loading.
mIG00E £or T aRRPYL RSP IR SERRE LR UGN o toudine
The eataladh dutd-urODChe accaetor bxb@n 4lEO6E]y @ompesmesd tyodetermining the
pRdsLRY 1ﬁ£1%nc%r(‘é%gf>§t%%en A%oRERGE ~°ﬂ|§ %%e&epﬁ?rpdfnﬁstﬁé‘ﬁilute phase located

sly su I'n a

|nven I on ca SO advantageou
atroed tlmthemehencatdhse‘at waighi hodd-uhodncbeudpiermined &bm theeMaidngoss sectional
area angl %15 in cgmblnatlon with a catalyst bed density (calculable from an internal bed AP

across a known length), can then be used to calculate the catalyst bed height.
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of catalyst required in the system as well as

reducing the tine in which the catalyst is exposed to
wele@enyWst i ng conditions in the regenerator. ARCTES08/087033

herein, "catalyst hol d-up" neans the anount of

catal yst (usually neasured in mass) within a section

of the equi pnent, or sonetinmes within all the reaction

systen s equi pnent sunmed together. Typically, when

[0S Ih%n%ﬁ%bﬁlﬁgmt RNt th(‘P'uéi iHihe Y ﬁéﬁtto@@&ﬁ%hﬁétlons according
i ncreases with |ncrea3|n catal yst co | oadi ng. The

tocthe anviggtiorhesndheygecieased Hy q;tége@h éQ"/{aI @preu@;gfe@g]y at least 25%, and most
tel
BT TRESUS B 9 5 o i
Siagid exth‘ealmalamsecmhah@mgmést et cablovialet sl dndscloncTheler outlet
g2l [ r
Cﬁé%éost}qge g{ﬂ)l %1%1%}19 thlé r&c%gk fﬁﬁlil%%&%ﬁl!ﬂﬁg g%n‘ge %gﬁaglﬁlg l-a)Ff)olyoleﬁn
pmdmdn cemuaing ppbhndmenhg cdlm’ight grle(lm:adodudt atxhekefarppitpodatin product.

2" SN AR L b AR R Bt sty s
afgsnieure b 00l Teoitlcsst ehﬂ dpﬂbﬁllysal' stéad) dtatepCO reohdreatration in the regenerator

r confl tlons ccording to.the._ tion
nREIRIE 00 oS8Rl Bt PPORUBSSRe ST 1 EHY ofE afirbumn
cdn&ﬁs:])o%%leslan Grdﬁéﬁ%ba,ﬁheﬁ@@rcahlie)itr:ﬁton|1@ﬁﬁ&eg%ﬂ@(@tfoﬂﬂﬁ&@@ egh be 1000

to t catal yst hold-up i.n a regenerator configuratio
PRIPY R' £5%i HQF%“%WB‘P%‘EFIR% dt ey O TEETPRY th RPN 8’?\‘9?108&3 carbon
mSANi®Y tol dakRh BNEIOMd¥r OBy & O cBEratiH EdbitiohD O Bldet B decrease the
anot her enbodi nent, the process further conprises

t he
1n§1ld§1§:eoq ﬁfmﬂ?lﬁ]@ v §0 |P?‘r@ptefkpp|hc'§‘[-1% Llf@l@h(:@g@pp Nos |2H%3/0 1 630 10 discloses

mPAIsYRBHI Al (AP pleli&it hﬂvgﬂﬁon%lef)ﬂoﬂloﬁﬁggQ}HGJUOBQ)f B fhonoxide to carbon
pol yol efin roduct [0070] In sone enbodi ments, durin

dipeigerrdrilatchiehyst regracrtefeenadivny cap arelysiednse dessribadeady mU% Patent
N§§ aft(ﬁ2 %f)é %cp&”éﬁ) @1f4 %Q%Q&e%nﬂeﬁé f eﬁﬂ%f %ﬁdh%ﬁ! |1Mco?;forated herein
steady state '‘CO’concentration in the regenerator
byyeedergfce.l Gudo Oefppsman (bie . cxidatigmaprogiopeey sugh lab plshnsy, padhdivme) iridium,
.| e \V t 0 .
Oﬁ%{elléllél,. Fhél A gﬁ{nﬂ% 1?%61{1%% %{glnc?élﬁ)#{{aﬂ?lfr\sgtﬁel?ﬁf K cgta(l)};st composition
nmwgenenaRMBX$mMe1yumabamom&IimﬁﬂupgnmtMM)M5ms(mnm1EonémOnby
e nec atio
SR BT AREERVED L) b R AL bOom o
OpEmeQHGManSppﬂdltlons in order to decrease the

i pci dence of terburn. U S. Pate Appl i cati on .
108963 ERRE shbpdieSh St Birais o Ry bataart Ofaiging compounds
such a$ pletifing peitidiunxeinhd ik, helhd@idastici re@nenkiotl airdca, dfindirectly, for

car bon, NoXi carbon di oxj de, while a.al st
e%a@@@n e Gke g&ﬁf&&ﬂﬁ WHPOULRD- | AP Jyanqis sm a% B § &gsh molecular
siBvcoatalyshcddapositiBRtanbe MNRsd t(ﬂth@? eﬁ&@toﬁﬁ%tﬁmﬁé@,r@ébﬂeraﬂidhemedlum

entire contents of each of whic g i ncor por.at e
ofharxgen B¢ Vaeere feteribedidn Ut Eﬁfgntc%lﬂ 840X arhigh is W herein fully

inB5poMEB LS r&Mefeas plati num pal | adium iridium
osm um thodium ruthenium rhenium and conbinations

[00RYr eddditiopplly earlerpaselycdwpyeicnti BNerR) @Brindids, ofeopr more of the
ﬂﬁ%ém%lFPO&hgﬁaapﬁﬂ% Q.01 ppnmw to about 100 ppnw (parts

I on oxi dati on pronoter, usually
lﬂlmjm Explengimant @1 Pppmlwocl éoracbomlhﬁg)regmt@rtempfaimnab@ @h oxygenates-
0 t . ' .
Qa0 ASHL I BB L RTFRb, RGP T by v
a c@ta’qyocahldsef&ume asoypt af annniwcupalsieadiconmiaimg cafabysi inke® yeaction zone
ul%drer con(aqlons su?ﬁcwn 1§ EHROTSS 8>r<yg%hartee 90 a 1¥r’oduct cénrt]admmg %ghtyo’leﬁns and

thereby forming an at least partially coked catalyst; (b) conducting a portion of the at least
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exanple with the coked catal yst conposition. Also, in
anot her enbodi nent, a fresh nol ecul ar sieve catal yst

W@ 09p0%ioss on can be added to the regenerator CPRCIE/HBI00$IEE7033
a regeneration nmedi um of oxygen and water, as
described in U S. Patent No. 6,245,703, which is
herein fully incorporated by reference. [0072]
Additionally or alternately, the present invention can

pdrpagiy%ﬁecp&?a 0}%’5 frHﬁ;lrtl?e Iggctltoﬁ' %oﬁeQB |a9é’geﬂ&at%mgrﬁe(ma%/s@§ed a catalyst
nmbodi nent 1. for control

ng
CQOéf‘geh e%tdvﬁrw@léhwéﬂfta% eatadyst ﬁo%iﬁf @;él)@g @rfataéxst bed hﬁl@ﬁu(ﬁs) an catalyst
t I S t
o S Sab SLRTPo R nolh GRILFONR, Byl oo o
regensation gbnea ambogiondlbr bus pesfealdy atsenarting zoret &) wentagtinga portion of
ff.c
th %?%%t%grtéﬁgtgoe %gtrelygt 193’111]0 eg%%%a?égl\{]llihn%n (P&é%] =CO ?a.r]%‘l?%llegeneratlon
madldmtdnerfebyerﬁmmrngumlnr amditieastffqoavd foat lopstqukedly regenerate the at

0 or ti on
R oy SRR LDy @R e Rioc RSB grencrarr
thkangh thegedgnt aboler it ito gheacaraysalcydtr toefdrm a @ated|postion of catalyst,
opl.er, a cata oler.inle t_ cool er
wEREichen SdRhe] YRleB IR Glisheieftod ki SReRuprp contol
tehi@bﬁtur&ﬁh@'ﬂege(nb&)or whegdh al, %%iref@@@lly%ﬁeaﬂiﬂtﬁaﬁll{ hei ght

), tlonally but refer a regeneratlon zone,
[@ﬁ% o%{l Ogﬁgffqtg b IB(}‘[ q:spdéﬂegé ba¥ Bareig he, gabyst (:ggler outlet is

k@ﬁ&iﬁ&ﬁﬂﬁgH§m@ﬂkk*9ﬁn©f the at least partially coked

catal% in the regenerator with an oxygen-containin

[0023e '%ﬂdifﬁ"r‘iltr?’ele@ﬁ] mgthed pf pay of dhgyerextols embgdignepts, wherein the

re%%@'alt&r' 1209 Bfdesior Ve BP(}E}, a{ RAStwH %Et%ly?t' éo%leF ‘?IQ&@ &haheleast two
he at | east artlaIFy coked catal yst; d)

cagdlyrd gealprraytlats p’cmdt"i’h?f?lfef (i} ensh indetaang sutlgt ﬁlm ggpeer; (i) two or more of
b SORAG A Bl Binang dttH@atcl@Jsalv?/oSégofep & cerlt %ﬁﬁeoa] ﬁd@e@u) two or

catal yst cooler to forma coo portion of cata
mypyei fhd & 1edsetvoconitu ol e derttérs audythe trémsngatonhgght f@r@rm)@ror more inlet
J C c 0 :

pl?lge:s‘[bglr?)at?\%r(l)e& II!ﬂﬁlIe ﬁj{ ghe aét lg%g Bgé "6150?& glf:te%ﬁ{ehoénldsthe regenerator height
dﬁheﬂmeabhmﬁgmebtehnﬁhami@ﬂatkaﬁim§oEﬁbambmemunQﬁmfm@m%=mdat
leas t0 € g?f tﬁe one or ore outltetclg}ar%eﬁ a{e sﬁb@tantugl? no%t oepl Ifatﬁacom er

ou ocated .
[(I006]753m‘tEdehﬁdit mentThd. mdtheal ﬁﬁtehbddlﬁlfentamyﬂmﬂheﬁ benpiségi @uBculating

Ao B et bOCT R b GIERRER b saper SrleROPE e ffenerator,

whdreineBS bt I t&atcablys inldto ale§losiivhddedt Sﬁrstaiﬁﬁ it\ohe i1eh g] the( fegenerator
ch inlet and o tlit has a center;

hf‘dﬁlttah@e%mrn@wle bl die % &epteve’eq %‘H]étsa?ife Peggﬂled at second

p&stdnE @B E khel BE@bra®e MbBhSatdRS tdiBméh bltREheifhti(H),), bW HO rat least two
nmore of the at | east two cooler inlet centers and t

fipsrpsiionatre Pelnwithit [Rel e sprendposiinng sych that Ho Psaﬁe‘grablm g&f)ater than
gytwo or nore of the at |east two cooler outlet centers

and t he regenerator hei ght define one or nore outl et
(097 A egmbagligent v) Aamethed §or cop@olbing relgenciyter toparefpes ip g @Kygenates-

top(lrl@tﬂﬁ% @Qg cﬁﬁgétﬁg%{hegfé?y noa%nﬁp&ggfeg?&%l})gﬁéﬁlk &h oxygenate with

pl anes are s tra t" copl a . .
a Emtblddcailerﬁffemlvemveom’epﬁ@dmdecuMmmermm@g chiglysthigr a reaction zone

u&fgp?gndﬁit ﬁgsdfﬁﬁel{t %’k tVEIrt] i t%;(}?éma?te 10 &C???HQ?IH%% Yl?ﬁt olefins, and

[ofe]0) rou I eas coo
theteby rf@gmr&araatolleast partlally coked catalyst; (b) conductmg a portion of the at least

partially coked catalyst from the reaction zone to a regenerator having a regenerator height

(Hy), a catalyst bed, a catalyst bed height (H.), at least two catalyst cooler inlets, and at least
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wherein the at |east two cooler inlets are positioned
at first positions along the regenerator height at the
w@ o970l et hei ght (Hl), the at | east two coRPCEDS2008/087033
outlets are positioned at second positions along the
regenerator height at the common outl et height (HO),
and the at least two first positions are bel ow the at
| east two second positions such that HO is preferably
tvel)f @a@atl}%f CJOI]@%u'JTgES (c{)Q:gXtZ&tl E@%ﬁioﬂ%ﬂhesﬁ leAst 'ﬁ@lttlgﬂ’}dccfk@& catalyst in the
control I ng regenerator erature in an
reguLHBoTat Bk tap - omgeﬁqméal@%trmermmﬁ@umgatthéir%ttelpeer@iﬂre under
it fivd 1% i heth 1SR t
C&Cngt 13?5??%61@%{6 t agtgﬁlfjt{}aeQ eueﬁtt@gl}eaﬂ & I%CU g%oly@d Jataﬂ/st and (d)
ccs1idw$g@mwmm®frtge catalzityfom fhe regeneraor ﬂmw@lmme opmbeg of the at least
ixen a t
pagﬂ u);s{t ggog%rtlgllefﬁltﬁ é b %aéa}%%%t 8(]9 I ;et% tsforﬁl é goo?‘%iy e&?’{:&l ?f éa?al)%t which is
tham catdubtediﬁtrommneajrlryore ok «t ddasd tyst Gatalys) cmberdmdbts |’u>gcl<a1nt0 the
reg nerator tCPr(l)tlr’101 geo mpe rattlgrgslrii- thparcgé%,eneara{ 0ked gj"‘%acM% tand Uhet has 2
cern&g,e(nysfvﬁt @rmdreoxhé at(1é4s) t,woaaudatcﬂhtystancﬂ)éﬂ at Raq atz@bqod;etr inlet centers
d hei gh Hc at .l east two catal.yst cooler inlets
de&ﬁa a A]lne;%gé é\%/? a%l’ngrgtog f@‘?ﬁ? }e&% 6‘?’%?00&%3% ttcgnter(s @jld the regenerator height
foe@haot llnelg idlefdreh;qiv) &0 binBo@tof iRaSteap @k tc&ﬂlér)buﬂaleelders and the

cat al in the regenerator th an y cont
TeERRTERY rlﬁtg: 6Hefﬂ°@oqnﬁrﬂr Rorg optlgt \M{an?seﬁfb%? tag:i‘é‘St ‘H’ﬁdgrtﬁ]e one or more
mqr&prahésl 208t 184st 6%t dfVIR dn@ ofthnolcRARb I%{eg hrd |sﬁﬁétahﬁzg§f%¥ &dpPanar.
he at |east partially coked catal

l086$id derbadgment forlihp siethor! of webediman tWhP‘ieﬁ’rﬁh? Hb')east two cooler inlets
ark %Qﬂ"&fe@tapﬁrs{ IBUSRH)Q@ al8hEthe rre%%ﬁér@topflelé}ﬂ &t AborhB8s nidt Weight (H;), the
catal yst cooler inlets to the catal yst cooler to form
atdeasbBYeepofsd ptlﬁl%haremoea@r@wé@econdwm,sﬁwine alopg e degeeretop eight at a
f
e AMORFAR (1 TR e AR B AEBRb Gt BOR Mk ot o second
pQSéwpem@hﬁhaeHn in gtdawer thegyElaer at or, wherein: (i) each
et et b r
[dﬂ?é] E Ig\egltt o?ﬁ Ny egsnéélﬁcfag r@g gé\)ﬁ 8@‘ tﬁ p}:e%luée) an{ﬁgéélﬁlegtfs (Njﬂgrem the
regemkaewr furthee compidee pislededbnen@rcalatiommiet and at)leasumle@:urcmtmmﬂ outlet in
ﬂﬁlfg ﬁé%lglﬁlg{cag%o%ﬁ“zl tﬁ}f’ atf a}s?no%encel}cgia? ?et Eoe P fej:ast ne cifclubafion loop
thhwdweOnot RBE@Npafs atdaeﬂ;at cdommerdvmﬂmeool er out I et cent er S
t en ne one or._nore out
(P8 ASTS) il e et RadiGng oPerng h af gpyecnates
topdlaﬁﬁsyﬂeﬁﬁi o@fnphﬁﬁgfhe@fe@s of (Hh®n@behgl feé‘dlfc&n@ising @h oxygenate with
es ar substanti a ot . copl anar.

|y
a E?FB&H?% feglivereoune e Bdng?"“&rrﬁl?éf? fain g C\?xﬁ Pleiin? f¢3gtion zone

uifer E@@RTond WEHIGOR S EonvBik €4i8 0RF RnAO RS 21[?] H‘lﬁ:@c@l{tmﬁmg ﬁght olefins, and
positions along the regenerator height at a commo

thFWP)étforﬁerggm at(lepsy palfuﬁléy aeke gatabysg \ﬂ@ Hdrdng @Lnorrfé%nsofat#le at least

pd?@'ﬁlyt dRBE datdll st SRR AL ﬂé@cstioh 'z@ﬁ‘eS toaé ?%nér!&@r ﬁaﬁ@ﬁg‘@ 'ie%(eﬁ’efrator height
g ht at a common outl et el

(Hrbasqatqlmb bed, rasqatabiess ped kmghta(H@ am%alyﬂﬁéoei@r méaasqnetqmlyst cooler
\?1%8%9 afR%@é gﬁéﬁmﬁloﬁ lﬂﬁ& %{Rlaaltl 00316 %?aﬁ&tﬁ)lh ?_\h I)_Igontac‘un a portion

ment 7. T any o preV| ous
ofetivodi reast partiale r@kﬂd tChelysfegleanf aegsmeior t\lvuélr agopprges-eentaining

re?énel“a?%ﬁ Uil %t EP %‘ildé’j}né%natno}lse@ﬁecngﬁ ?% ﬁte leg%t partially

rcu ation ou conmuni cati1on w
reigemsite thnet leasn pzuhdty cmked cdtaéyst t(d) fomdwatiag alperd®h obthe catalyst from the
re%%n{e%agérrqﬁ Iog he %Etahlgtactoo P TS t[he &?ygpcoo%er % %oerlrtnaa élooied portion of
catalyst, which is then conducted through the catalyst cooler outlet back into the regenerator to
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[ 0080] Enbodi ment 8. A nethod for controlling
regenerator tenperature in an oxygenatesto- ol efins

W@ yBveMosEonpri sing the steps of: (a) contactiPQI/ESTe®eB7033

conprising an oxygenate with a catalytically effective
amount of a nol ecul ar sieve-containing catalyst in a
reacti on zone under conditions sufficient to convert
sai d oxygenate to a product containing |ight olefins,

céRdl t%ﬁﬁ&@t}ﬂ)’e 1@1%&’6%6@{& Afnd |(8%§ﬁddé‘§ﬁé ét@éaEtYa IS‘O‘Ptlf(ﬁldof the catalyst from

catal yst; (b) conducting a portion of the at |east
the dpgenehtoy thiyieh dhecaitlensyaie direwatiqnhialer, eieh i hepgeeductsdgpot through

th %9& §trc@$191r ﬁl\fblﬂgg tik 4t RASGRE aﬂat{(}ﬁ io%)bgéﬂr i)ltO the re%e[nerator

cat al yst a catal yst bed hel ght ' one cat '
(0981l eEmquillirefctnt %n&he anethyds vt euoloérthoptavns cabodigrsts, Wtherem the
e t | at.i,.on: )
ca%llh@ %{381%11 8‘5116'& g% cﬁlct Iacﬁéglly? glor @%orﬁfg ograf ea‘t: gts?lf)éet%gltally perpendicular
amtalaivbyothok@dnemamal yst in the regenerator with an
[O%gy g:F?né Siyn%cgnlt rl gg}"ﬁ s%legl%r a01(2§ :,]aglg rfetﬂ% LIV at gemabltodllmen‘gt wherein the
copalydt Icad)lbtyhars egemanadcastdndpipat whieta gt cypiadiidabid yhapokedof substantially
catt aldl\{ it (d) conducting a portion of the catal yst
M Y HE Y egener at or through the catal yst cool er inl et
[0083]t lrmnmoaﬁrai}]nysth Elmhﬁﬁod &f ailg bftha gf‘e@%h@&nlﬂl@iﬁrﬁhéw ﬁﬁfhler comprising
cata ich is then conducted thro t he cata
the Stp apRe e enalvr Brofigba F%‘bdé‘ﬁéfléta&#fq floBeiale Giore entering the
gipgsature in the regenerator; and (e) conducting at
east a portion of the catalyst fromthe regenerator

[Opﬂ‘f']oﬁﬁquﬁ%enétlzl edb¢ msHodcety dubogdimeyy lilnvdereinfiechft jagr nozzle is

dévﬂ%ﬂeﬁ@@ﬁﬁggﬁgyﬁ%tu&hﬁ@m the catal yst cool er but
through the at | east one circul ation outlet back into

[00BY rlegeadencat &f-. Thopghdd Errppaf e nrevous qakodiraertip dirdier comprising
th@@‘bé}) %E‘ mtegk(ﬁrlﬁ% Q‘éétﬁ%& Ae[n%%hgfyteﬁ ef@(‘ﬂﬁ’é §t' tﬂe Eﬂﬁ &@Bﬁ!:rylﬁfet minus a

cool er out conduct s cat al yst fhto the regenera or
temiperatusa bisthe g telabtl gpojse ppidatdindui karcimieyl entalyseAdt is wboutd°C to about
34pe regenerator. [0082] Enbodi ment 10. The method of

any of the previous enbodi ments, wherein the catal yst

[098all eEmlbmgn(am lént rAa moech sl aﬁakptikmg, anmvoledin predwey | frama ranc ety genate-

c n?%%g? prergzl 88m r1 ?gu%%} %{éga lr‘h{%%/ hngegﬁlos %Qctorgr(lﬁa q?:i]any of the previous
cpb@Mhaits aadifadicrrenhsdsifoutht Imps oHMpD)i c&nmgnh@ at ghep pdrtion of the

n ti the cata hacond t .and lif )
PR M aersT oS R o6 PREnPE sEa a2l NopBag end optionay
plﬁrft»mgithfwa@du&t?confﬁhﬁlgr@]h@leﬁ@f enbodi msnth 11, wherein

t I Noz | ownstrea t he cat al .
lqﬂéﬂurﬁ&ﬂrqdﬁﬂéem hi-e me[“@ﬂﬁ‘f?%]mai%f%&d%o mPS’Od“‘i‘W@‘TWéPH%&O%an the

ligh Yol $ro@uch hRIMuQSacETRREitIRIY Mmethbdl loF RRHLGMER 145 ioPGonally along
the step of neasuring a catalyst DI, which is a

with ﬁﬁf‘e(fra{{qup golgme{lzﬁlglec’cgmgp%qrs (y@gq 8é1r1n1|‘tlﬁqOétln the REpsenge of a catalyst, or

b&tﬁ'Hﬁ@ér%toh’&ﬁor@tsufﬂa%n%tf@hyé% Cx%) Brofudt | et, and wherein
he catal yst DT is about to about 3500C [ 0086]

Eg@ﬁﬁ@m 14. A nmethod of making an ol efin product
oxygenat econt ai ni ng feed conprising perform ng
Exdmepladt hod according to any of the previous

[0088] The regenerator and catalyst cooler system utilized in this example is shown in Figure

1 and described as follows. Product from the OTO reactor (not shown), as described

hereinabove (typically a slip stream, e.g., representing less than 25 wt% of the total catalyst

weight in the reactor/regenerator system, for example less than 20 wt%, less than 15 wt%, or

not more than 10 wt%), enters the regenerator vessel (10) through a line (12), the vessel (10)
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enbodi nents, and further conprising the steps of: (1)
conducting at |least a portion of the catalyst fromthe

WO e@engi0a8 or back to the reaction zone; and (2pCT/US2008/087033
i solating and optionally purifying the product
containing light olefins. [0087] Enbodi nent 15. A
nmet hod of making a pol yol efin product conpri sing
contacting the light ol efin product produced according

cdnuidihe 2 Y P g/HQj canbadi JIBBJHH ala%xy@&ﬁéo‘ﬁ&ﬂhﬁ%re%h&%ioﬂvinﬁéaium inlet

one or nore po ynerlzab e cononomners .
(Tohi Af leg e, Portipnt t ghqt depstiagtiodly regeaerpisi] yatelystghenpeatass  first conduit
(2@5]91 £nsc‘f&rk‘é)h&dcgﬂél\/§ﬂ6 édtﬁ%’s‘%% tﬁe f g%{@r r%gs\ép lﬁf tolthe catalygt cooler

product S Exanple 1 e regenerator an
(29areaityising aonladrst syderemediu, suzle ds sieamwater ewhbiglp leateisgrelatively cool
(tﬁ@@#ﬁé@%z e{xgt% getlagf&gle/%g%t&{ %ﬂ&?ﬁhﬁf’ne 3%1 ltl%l\é"%b%)lﬁléqgeu&ttalyst flowing
thiengk itheadaciyest Q(IO}q]JI(ZiBI [Upoa asthatpnsifasdidg VZéveg(2,6) the catalyst, preferably
ass E{%g lrlli::%ﬁ nﬁ % (t:]%ut}h%a‘u% 0/ m, ]él%c a%‘ a%r or nltigo&en gflrc}/m tllrl% 28), then
elt@s and & saeoRDcont] rﬂeﬁ&&(%)ffaﬂcohﬂucml%’oco@iéd NIO cavdalgst t‘ﬂoanthe catalyst

o 0 S Sk SO Bl RSl B PR oo

ofctak &ngﬁdratécﬂ-ﬂl)d/ca Rdolad cANYY emthe Qﬁltbl@zstmeﬂgmeg&le@ k@it bauk to the OTO

rredl east _a ort I on | east
reﬁ%{?rt e |t{}1f014%géwei8at ?@ %5?%1? yigg %Oa @H“‘Eﬁﬁ% P@ @r Veiting of volatile
&%@léﬂti s(d2ds FRANFromOthe Gﬁﬂ?é%%bllaﬂ(zwﬂ@ @@t@eﬁ&ﬁmf (1@5n typically to
enerator vessel to the cat MSt cool

theﬂdytee af the ﬁ@e%r@%@ﬁmvwép%talyw:ql - such as
st eam vvat er, which enters relatively cool (through
and exits rel atively heated (through line
(08531 IP ﬂu%p%%larﬁgarf% theegingiator pd Gatsfyst eprleigHem prould be similar
toGRt Ak ¥Rdm 1O 0] vaith tﬁ@ &)ceptkémmat@fetfumw&@ c&fng@ vadrd B8d&@beBgure 2):
(26), the catal}/ pre erably assisted in
F1 ui di Zathcontenp! gtalyssrellestin cone. Hogiandelbevi¢epligativglyr36y pn the
ni trogen dt%&@t%bkﬁﬁl&?z)z) whRGBm SRl & ﬁw@'ﬂq affo mlg the catalyst
conduit nmeans (24) for conducting cool ed cat al yst
f rom t he bedwall gemeetesbioghe qagedyst besl e r egener at or
vessel p( i ipcdRLERL L¥ail @ (LB 15812 YRk Bl Looiéf20) was
| east a portion o egener at /'of cobl ed
cat al yst chmgchgomdempystr thewttOm4) thegegehemtos eatalyds dek(1tHpto near
the OTO r. . line 18). Cool er vent
I ne (30)1%%1{) 8%%‘%\??%%%%@35’%%? venting of volatile
c onponenttls, angleif tlase@a&e@r cdtalganitlétenicakcal24s tvacded @ranged from

20) to t At to.the dil.ut
bhabe of o fat FRELERGpd Pl BoERlnt bl Fuironh
(14). Exabdipicd, id t{leﬂﬂﬁaﬁﬂmﬂ d’a)uhtbt ® rpghémouiley) ©xpppkienateihe

regenerator. and catal yst cool er system woul d be
simlar t"8"fWdt of Exanple 1, with the exception that

[00be f@h{:@%dﬁgﬁaﬁb@n@aﬁ leﬁ&ﬁe&e@@@ﬁto&%ﬁfcﬂlﬁ% b@oéer)slystan off BRample 1
I nt er na cat a ectl on cone I ne an e

and Qf ERaaple v Sy a%%t}onaﬁw prdterngicly) 19‘§Fd6<ﬂ5‘8 B foferft dhe fe&%mg
were removed in fa

bed wal lteocrﬂ?@’é{ I?tﬁ@a)‘ggrtt ffe ?ﬁlgct 5 I&%}l%?%)%% l?ave a substantially

constant dlameter, and/or
e. a lift air nozzle (not shown) having a relatively smaller diameter can be used in

the catalyst return line (24) and/or in the fluidization supply line (28).
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b. the location of the catalyst return line (24) from

the catal yst cooler (20) was changed from bei ng near
wao b@obwtosom of the regenerator catal yst bed (1EQT/U82008/087033

near the top of the catalyst bed (14); and c. the

angl e of the regenerator catalyst inlet entrance (24)

was al so changed from at | east about 45 past the

hori zontal (typically as nmuch as approxi nately

Eyﬁfl k@al, in the direction counter to regenerator

to approxi mately horizontal. [0090] O her

[QQBH| fln ghit ipaTisulpeexpEl. threrceegeins aad chtalypiccogler aysyen are similar to
thgp s O?‘l)észlt yﬁg?ﬂe %«Sg{ﬂnb ?115 ;1%:']%‘81?3’5‘[ %gerggétgrrn%ﬁ%?feh) 1% moiged so that
th& @hthlow rngnteld the heermaitttal(y@tm dedbation of e dil@e phdsof1) katside of the

lLyst ' .
cag@%s?re ‘t%ég r(;llt:)g ?flovg'l‘?%) F?%%pe% ?aVSPt?Onﬁf%I}p tilg?g%?gé%ogg&]?;}%ﬁﬁpﬁme (24)
intragucag tle cedlat icutelyyt simalthee dilge grimtee(150a0f the ragameratan (10) in an

retur

ar i et gon inie ¢5ajoRahg et Sriaury o cpinery. tis

cqnatifrdnt tﬂlbarofemalmb b:ﬁalyithen begsn@featt@rronarwl n@ad BAfYlsd (e.g., such as 38)

cool S te r to that Exanple 2, with
dIPEPPée E@ﬁs'} et T heafererabstoer T eturn i i ne
24 noved so that the catalyst re-enters the

OPEE) g el bR SRR Rl A s
5&Hg Ulfeﬁ)eat.lveg)t\klﬁm alig.ySa ahé mat al @hmpl@O&)EBelﬁgtdﬂeﬂteﬂ IiA€a similar
4) i.ntroduces th coo] ed c into the dilute
Coé‘ﬁﬁé‘é“‘(%‘é’ 6?51’?%8) ﬁ%tﬁ F%&OB %5) andoutlgts g B‘b PRSPt these
cdh@i"gﬁﬂaﬁ@ﬂs S ERipadsi OB daR Hehl%edjllﬁ egldb@nyief ohd1@r more of the systems
%%Qerator flow also optionally, this concurrent

on fedepls Icht Alfevehc s preyn@tonst i8d sy 8 Hpw only cross-

s Raffh@s dRnbtionsSHGRe fBnS & th@'pﬁﬁé?sﬁ g Wefelﬂdbﬁb {haﬁone or more
di lute phase (15) of the regenerator (10

(narg P[a@REly nEeh i PIBsOf A0 cirair casemetrien arectiet %(Pm e &% more (more
pl%%%%ﬁﬁlag:t QF él@)aéf Qllleyl%&a@@r %Eorﬁéﬁnés' daH 513'&1& Bféﬁe of t?tl;: b:q)%n% as shown in

e, res ecti vel Y, g. 5a and
Fl@) 4 Bvélthvgsoo gusptioadn Fig. éa sN Wettbfrlese,dhef ctptiv aplientatighg ¢f one or more of

th%qﬁl%%c ndt altltegeinclﬂ salsxé%te I‘B aﬁ&‘nét@l e(Bﬁ't gkd QR8RS L{Bstantially
PRSI

yodi men ese ‘con gurat| ns o
Cmmamltlusédnlamepéthdemwth one or nore of the systens

cryd in Ex | es. 1-3, . ALt hou
OFEF GBS ol P B Bl R AR smuons, gt o Rpamles
4{Sndd1|:z&d>cmup\tleorocrata¢5mt adsdlmgsesiuhs takeoppane with doh@epapas having only
fer

o%cgj[a?ygf cogI nﬁ‘%fanil ﬂrée c ta?ycsE?Oé) er ggtéeﬁEF%g b§§e 08ft Sé%(D simulations,
Eiarnqmsm:& i0 IWHI’.(MtBe (::mﬂya cpolef @ieddry offs tfroar thalkht)ly@fcobleeoutlets in

TRl o HBRes i Bt g o PR IBED"). shoved

sdﬁeﬁﬁr&mglsemlng RRuNL At brar@r Wﬁlmlﬁtdoﬁﬁgurﬁfoncd’f@x@ﬁlpw € which
of the inlets and gutlets in Fig

thg icptalyptpoaley infasygre PHE Hmhéfpéaflamlwn%%ﬂ% afbglﬁ @ﬁ@qr &Py gfe not offset in
the plane of the paper.

Examples 9-12
[0094] Examples 9-12 represent modifications of the central regenerator/catalyst cooler

configurations of Figs. 5a, 5a, 5b, and 5d, respectively, with Fig. 5a and Fig. 4 (Example 4)
being oriented in a similar configuration with respect to the catalyst cooler inlets and outlets.

In one embodiment, these configurations of Examples 9-12 can be used in tandem with one or
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coplanar within the plane of the paper. [0093] Based
on sone conputational fluid dynam cs (CFD)

W@ 2osnhgtosons, each of Exanpl es 4-8 indi cated SBQBEDRI908/087033

catal yst cooling results, as conpared with

configurations having only one catal yst cool er inlet

and one catal yst cooler outlet. Further, based on the

CFD simul ati ons, Exanples 5-8, in which the catal yst
mBRA&he bﬁ{e%sdeﬁrr%e@ﬁrf BRImdI&s0Mms t e et AIEYSL 529 CS‘B' ﬁ{d 5d, one of the

outlets in the plane of the paper (in Exanples 5-
catfyss coples aletp qand eqnegaf the pratskishapdery ogly)s, C'@hbwgg{bstltuted with one

REDA HictGA f | et ERPEKiSely /e, CHIPBR ling 1

cIFHBELL B SN By Sho A ARL A BRIy B8 AP ARG Dogting toop.
inyelyingrong gbelesinggt @n(bfbmseqolqr mutlﬁerqmaamh Preaprderd] lc@ndaﬁ ¢arespond

{ t tane f.th

tggheefﬁgéiutpo mg(ilﬁcaTg}ls[ %O%gf SEXagldrg:aerseQ e%{jlgel)? esbnrcg & dotes not matter
whiohiicboleraticons! @flet dre substituted lwithetye piequdetion frdettaall y)Btﬂet in those Figs.
ngggvpe::]%)&%nﬁey %Br%%shg tg ft £ g?? dc%oh 0?331% %za\ﬁpqre thf)c’ooler inlet and
obkt mrg)soptoernﬁaedo ieﬁclﬁo&ﬂeﬂ(dnat‘hecsaﬂlfel qder attharbodh 1dft besphciight) are

o.the cat ol. l ets and ou

b v e VRuBOR oty h BRo RS SR, dipiEak Py 5 cogrponts t
th enddsfedtidmoft Big dﬁiﬂvh\éré Hle(li’(beleﬂ [ﬂm ra@d ofitldt hl&stspfSilﬁlﬁBto each other (on

described in : each of Fjg
ORpQEtasEdeso ARe @Ex %qﬁleorl?are %re Ebigierd b dbe C%ﬂ@aﬂaﬂénlsff and outlet,
reglg‘e@u@@}t al yst cooler outlets can be substituted with

one circulation inlet and one circul ati on outlet,

[0083p etlthopsh ghe(ieprasentagpsyingliies: gt &ty XoBPrryly 6E9ps-sections and
rldi¥ O bMéiioRNE tﬁéjﬁlbﬂ"er of! 'tl‘ﬂJ Iﬁbelaﬂ & RORrSRAIK ron@@;ﬁI Ih&‘% (more preferably
remai ns). Exanmple correspond wth
mesttestail) of the wirendei gep@ame%) ﬁ@ qf@etFﬁr@% on&pr BAE @mre preferably most or
|
A EPIFEHLYRLl BIRE e ol Tk g €S0P 1 o
cqnnﬁl%@tamahm FegitSh.eNeyanthelwste Rilgiye oHovrticar of @xanrploee ¢ the inlets and
n (0]
O‘ﬁ%’éﬂ 12?? ?% tStbaallgf] g taft%%%{;l&%?%ggs n’bIl) (g‘%raég) %;?Jb?tﬁﬁtbﬁly coplanar
w{thin thdpdargarthepapke, eit her bot h left or both right) are
[Or%g@ Wtil Vede \’f)v}etse tnléien 101r %tec%:ngp?secg%%clf,] an dllu%’fJ 'f,l]tlg(? tb’y reference to
pa’i"ﬁidjlafrl @ﬂiodmmf thiokeg of 5ﬁlmaheslell tiln éheCrO Iwell appitb@ite alredl the invention
east. proxi nal r on opposite
legﬁajsdétéelf 6?1evaF1%t$ Sattd ‘6‘?‘?855?r éh‘{ﬁ}‘“%?fe E%IB‘& | ﬁ:llof?{ eed‘a‘i}'\‘P]Fh additionally
cdnf@nplitéC bREMIONsidvR cefalysinebnpdtitieds, cah Qﬁ:‘cm&fétdnv ok yhore{ &ﬁ&%oleeular
Al t hough the rif Sen ations in Fig

a,
SIg¥FoW GPMRIng}ogs Qr affsEnafedy. dt Wﬁ%bf‘o?npé aé%ﬂﬂbvn%ne Gf ordinary

skilngn @1‘1@&1@ e, Whige ﬂﬁl@@fethodtls idsscRE®S RitRlbbeitidadferoit® ©rOTO/MTO
nore (nore referabl nmost or all) of the circular

re@‘ék?ﬁét’?t?fé%a@rfée%‘fdﬁs@? diselgthre hcis shewdt be prphiedle to any process using
a pﬂﬁﬁeb@cpl r¥géﬁ@1§¥orOforalrég)anéﬁtm'gh%atﬁl%%t %Qﬁﬂé aforrﬁ&P Wﬁér&érﬁtﬁerem an
out of pl ane of paper, as shown in Fig.
anpﬁ@r@tshf hl@hrl%ﬁe @hcqqu ﬁog thasg, reangng e femaioesagce ﬁlr%ﬂd be made to the
i
A R L P AL O B[RO R Bing IRy By fiton
| ess prefer abl y) be substantially coplanar within the
pl ane of the paper.
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[0096] While the present invention has been descri bed
and illustrated by reference to particular

weeoddivent s, those of ordinary skill in the aP€T/Ak1008/087033

appreciate that the invention lends itself to

vari ations not necessarily illustrated herein. For

exanpl e, additionally contenpl ated nol ecul ar sieve

catal yst conpositions can include one or nore other
cimlegul ar sieves in conbination. Additionally or

alternately, it will be appreciated by one of ordinary

Wdnt is\claijmed e art that, while this method is disclosed

1Mt ha SR8 L b Bhg qgg%n&@to%qumré SR bgfge@(&tteﬁeﬁng system,

and net hods, the disclosure herein should
coappisingdhs séeps ef:any process using a fl uid bed

reg tafind Pheed tah R0y &AMRLYES o Iyl tof

there(gg O?taher}gfeelpr?ea pprgprl g{lé‘eﬁy hi gh F@\% gfe GE[E\Q amountota
mplgeulpihasis-contamorgscatalyse in 2 reaceorepae wwHoudoddibensmadiieciang to convert

o . ' g ¢ '

A0Sy BORROLo el T HEPISER, A A e ey i
ccrl@dcdtdyStEd is: 1. A rret hod for controlling regener at or

tem §conlc'{uc% ng 10n0 ? Qeas)% par?ml?y coﬁ«:c{] cataﬁys? % ISm the reaction zone to

conp S|ng con
a Cagpidratsi lmagqr@na @W@ebad a oanatﬁst @obaaf aabayztlm abdalyr 1eref a&tata‘l@et cooler

o B a iR R R ST et e, Ba sty footer outtet

h&gitdgHoxygenate to a pr oduct containing |ight ol efins,

and ther eb form.ng | east partially coked .

cat df % RSt th@ lepsiartaliy goled ceilysLif Ofedgggnerator with an
oB@ER- b@ﬂtianQ @ég@ﬁ’erﬁﬁiﬁhédﬁim ﬁtr dJﬂ'E*si RRpECAES LA Z81¥RIdn® efective to at

regener at or having a catal Iy bed, a catal yst cooler,

legst e%z%lslilwgen@e& th¢ ajlpgsepartiaflycgkedi plefyst 8ed er " outl et, a
cat B(E)’&;nd@&fﬁg Q%gﬂﬁl of ﬁké)cata@@t ﬁ;@iﬁ @de)&@éen&@f%k ﬁﬁodgﬁltl%t clfll(t)alyst cooler

hei , and a catal yst cool er outlet hei
méeé)to éhﬁw@%ﬁ@vstrﬁgolar pofermon capled mertion qfecaéaﬂyspawhlc IlS| en "conducted

th?&}éﬁqhg %Et@lltyy‘[s&oo!e? Jull& bAeQ Gk @k Qbg \ﬁ’blta{?)r af control ttemperature in the

oxygen-confai ning regeneration nediumat a
regenepderat ur e, under conditions effective to at Ieast

par tdvl?ér&%lx H, Q%S%%a%‘é}g%%ﬂgr ﬁ&n hegl’?cf th? ?%%h&l?tmy %e ca ? {/eg neration

catal ys ucting a por
ZCfnle@ndamauaegemeator t hrough t he cat aI yst cool er |nI et
Lto the ¢ van fofo) :
2ot o < FON R Rhort 8 G By PR SO ol by o v o
greaxeﬂthatnldutl et back |nto t he regenerator to contr ol

the re ner.at erein

3 pr e %{)Odgp %lﬁlg}. t0|1:| 1rp|f :Elafem\g\@]e F%%gﬂggéki%f a regenerator height

(FGR APledss 650 EitdBYesvidr atletd and efeasan @tabBPeolt beetsZ AiMEwherein:
2. The od of claim1, wherein the catal yst cooler

out | ea? ln[ébﬁna@t‘e‘&letsl@%ﬁc?qﬁ%{t HO is greater than Hc.

(i1) two or more of the at least two outlet centers and the at least two cooler inlet centers
define a line;

(iil) two or more of the at least two cooler inlet centers and the regenerator height form
one or more inlet planes;

(iv) two or more of the at least two cooler outlet centers and the regenerator height
define one or more outlet planes; and

(v) at least one of the one or more inlet planes and at least one of the one or more outlet

planes are substantially not coplanar.
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3. The nethod of claim1l or claim?2, wherein the
regenerator has a regenerator height (Hr), at |east

WO M99/091088 yst cooler inlets, and at | east two PEE/HE2088/087033
cool er outlets, and wherein: (i) each inlet and outl et
has a center; (ii) two or nore of the at |least two
outl et centers and the at |east two cooler inlet
centers define a line; (iii) two or nore of the at

4 eastpct Woth6@ Ok @laith ™, Glirtic %ﬁ{pﬁsﬁ@ Cilectnlaﬁlaﬁt@.g)g @'ﬂﬁﬁ/@t fAfm the catalyst
hei ght formone or nore inle | anes Y or nore

casfer tthrgugh thie e deast Gy ok @ratl%mt@ﬁhec@ﬁ@r@raéoraw&ier@ﬁethe at least two
?&%%?@t; @Fe%osﬁ%hcgihét fﬁlﬁf ?Qﬁ%rgrb@on 'th @ne?e%r lﬁE%hp thatﬂg Sommon inlet
'east one e on€ or rein pl anes
haghd @), Iﬂeeaett legstetwof cqdies @ulets ogre mosidioeadt #teiecmdanessthms galong the
k I r [IF9 DRCTP
reRRPR M Yl R RR AOR nlgn 115, BREACY, Ry G i ositons are
bdaw dleyas teasl wb mCOItd"paSmxghs Stuhha that HJ, ls@sdferalvlw gwatef than H;.

OUt IEt X 0|raef)r con?rgfhn oS!

COOI ar ey T:%en%ratgr te pe%;a:a}r% t1n gxytgler(l)art]essa}gloletﬁns system,
c&hﬁmﬁ@gﬁﬂﬁﬂﬁbﬁr helght at the conmon |nIet hei ght

(H1), the at ast two. cooler outlets are. i tioned
e Bk g eReeRt aih R sftf (REB e ORE mount ora
mbl’éeulﬁlomiﬂélfboﬂﬂdtnh@t cafysght a (&ddfion 20nd vinbe @hdﬂn@@siufﬂid&@n to convert
rst 05|t|ona are bel oy he@}S Iea m? second
PSP ostRR s atmt%mgélg  SEiEsap @fP@é QEingpg pt lgpst partially
C&mdemﬂpghod for controlling regenerator tenperature in

an oxggenates to-olefins system conprising the steps
(pagondsiing Prriign &F the atledd RpHHE! W&je%wt%x@ famabereggtion zone to
a ?e Qlfétfﬁl)r%{fﬁgl lré/geﬁérﬁtﬁpﬁélglﬁ (RyRUWRHalyRf bR, IR AEMb&AT height (H.), at least
sieve-contarning catalyst in a reéaction zone under
tweeorathiltst eneber sukgts. japd atdeast ovoccetalist eookkapelegicygenate to a
pro I
" Ao GRM AL R RO O ey B BNl Rk it an
O)pfcgpm Fonrainhg rdgencrationanstiunp atra fital teypperatee ueder a¢r5d$tt0nﬁ pidentive to at
0 t g a
e b R o Pl BRI A AEIAEUAT 0 at al ys
bed(hbughud@gbpoﬂ@noféasambmtﬁmmﬂahmsnmwmomanghnh@bsmmeofﬂw
atggaﬁs% g‘%’:? :caﬁa%%t ctoo Qlct 1nger‘%s loo%/ t%? I%a‘[ gEt 8%& % gogptai Sqoaeﬁl pco(litll(on dof catalyst,
wh'ﬂh ad thsi cdnraiutthda t}rragert&neair (m'orchf ﬂne anleaxytge ra@lyrt @olet 0gtlets back
ﬂeneratloq medi i ym tﬁ ng&rature under
m& 8ﬁ¥?%ﬁ§0r?F@%F)§@m?3*gfnﬂ ASE5df i al 1y regenerate
t he aierdigast partially coked catal yst; and (d)
conduct i a_portiaqn of the catal yst fromthe
regeneraRgF“?HWSU@ﬁoB € haya ¢R8E of the at |east two
cat al yst @plo@i nofd &tthe dtPeakthtroGati@lc¥ifibrs 6RPIE Bt et FRS dBoler inlet
a cool ed portion of catalyst, which is then conducted
t hr SGB%SslsE Gt litfpor e of the at |east two catal yst
cool er oy &4s oka%‘dfe PR dtheast RASBSTIA RNt EQ&GOBEd He regenerator

tenperature in the regenerator,
height form one or more inlet planes;

(iv) two or more of the at least two cooler outlet centers and the regenerator
height define one or more outlet planes; and
(v) at least one of the one or more inlet planes and at least one of the one or
more outlet planes are substantially not coplanar.
6. The method of claim 5, wherein the at least two cooler inlets are positioned at first

positions along the regenerator height at a common inlet height (H;), the at least two cooler
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wherein: (i) each inlet and outlet has a center; (ii)
two or nore of the at |least two outlet centers and the

W@e0obesmss t wo cool er inlet centers define a |iP&l/U§1008/87033

two or nore of the at least two cooler inlet centers
and the regenerator height formone or nore inlet

pl anes; (iv) two or nore of the at |east two cool er
outl et centers and the regenerator height define one

oRfetsTRE %OQH@)ﬂeﬁtat @E&H@%omﬁ&g e(léﬁ}g Ak rh&asthtop 'E@gﬁﬂc att NERMEN outlet
or nore inlet p anes and at | east one of theé one or

height éHguandehe gilepsietsyodiret poribersauie #hane fhermbleat dysp saeqnrd pa@itions such
a8, ivBkhedngf gcl aim 5, wherein the at |east two cool er
hl{ﬁé??eare positioned at first positions along the
7.r egefwmagtiord Henybif thapreaiosoriarms, whvran theepggheratoHythertdemprises at
legstt ohtfga&'ﬁlarti 1n?e(1? gl%cﬁa{t%ég 0%% %1ra{1§108%ﬁﬁétl 1? A& ? cgﬁlmﬁﬁ ga?tﬂ)q with the at
positions a e regenerato a conmo
legsbhetirchkiigi tnle(t KOfprm atldast e camcullawslbon thet does sat encompass a
ar\%thallrpove the at | east two second positions
'S greater than HO. 7. The nethod of any
g.of the meteud atlsy of ﬂlel’[ﬁ*evmli%eﬂe&mm vitheein egeneatyat @oler outlet conducts
fyr r.conprises at t.one circulatjon i.nlet
Caé"ﬂyﬁtgg g ““E'f‘tP‘badlaéP‘?Sgaﬁ‘ i heErenfligule et %?W%P?té%{eﬁ%‘}?rator
OW t MTHehBetBdd dfems of BRSr&lidus ld:la&lhi @hetol @b chtalyfitoBleAhas an entrance
| east one circu] ation | 0%5) a]g doe ? not enconpass a
of s %1 Y,

standpipe, ¥ ICI&BW%‘?JYW‘G}P ehine ostapfallyconpiaRf dsmetty  of

16.he THeaMbRMS oA dTRhe WREILS ﬂaﬁﬂ%eﬁﬁﬁéﬁéoﬂiﬁlsﬁ@%@ﬁtep of conducting
outl et conducts catalyst into the regenerator at a

thg gralystribriough 3cqpdyipaidla [ftpiapozgls detore sdqringithegegeseratos
11 9eNRMALIAIG of Uainl 16, WRENL theQift Ao i RRYREGY] QUBe catalyst return
claims, wherein the catal yst cool er has an entrance
lingialetipi pe, which is cylindrical in shape and of
ub i f
e B o GO VPUR Yo ATRIEL. bl ol RES of Aurine o
ca@@m@&t |Vdg,cht e tsatpatafuse at the paghysacaderdolet rramrd aatempﬁltature at the
ef ar. [ J, oThe
ca%{,ﬁ% &g& o%t1$ 1 \%ﬁs”& V\ﬁ% cﬁQlXEt[er‘r i ?190?1?6 g‘%ro%%%uzt;%%% Cd
131Iovvn@s tmedaam fof cdﬂttellmgtr%eys‘ator emperatdre mean otyeenatckZo-olkligs system,
tl?e St of the previous clains, further
Si ng e step of neasuring a catalyst DT, which
I S Ja) @nmefigd ufeed atmirBmgaatboaygeaite oiblaentaiynibaly dffietivg amount of a

t erature at .the catalyst cooler ouytlet,.. and
mp REMEE arrer g Seibba ¥ stieho i aterpopEon gt o coner
sai@bi@endi®to £ eI kcbitiiging@gRNEt@isPind BERBY Alrkiing dnMt &Ast partially

X gegat es-to-ol efins system conprising the steps of:
C%ﬁg UHhttacting a feed conprising an oxygenate with a

cat abyédnaadtiny a bFRE bf e 2R PArtiflfy @ked catalyst from the reaction zone to
a regenerator having a regenerator height (H,), a catalyst bed, a catalyst bed height (H.), one

ca%ﬁ%ﬁ,] C?q?]ersfh

COl’l’l&)I’lSll’llg

catalyst cooler inlet, one catalyst cooler outlet, at least one circulation inlet, and at least one
circulation outlet;

(c) contacting a portion of the at least partially coked catalyst in the regenerator with an
oxygen-containing regeneration medium at a first temperature, under conditions effective to at
least partially regenerate the at least partially coked catalyst;

(d) conducting a portion of the catalyst from the regenerator through the catalyst cooler

inlet to the catalyst cooler to form a cooled portion of catalyst, which is then conducted
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nol ecul ar sieve-containing catalyst in a reaction zone
under conditions sufficient to convert said oxygenate
W e00g/0p1088luct containing |ight olefins, and t heeED§2008/087033
formng an at | east partially coked catal yst; (b)
conducting a portion of the at |east partially coked
catal yst fromthe reaction zone to a regenerator
having a regenerator height (Hr), a catalyst bed, a
theHiR! S aRGG &%l& r'Htutlét"g'fgck iRIOCthE E}E@n&%{or QQQloﬁt'r'ol't@ﬁlﬁérature in the
one catal ySt cooler outlet, at |east one circul ation
TR pTICERtor, at | east one C|rculat|on outlet; (c)
Cont(g%dna&uﬂ ROk QEoﬁBn bife @&alkg%&n PR A BRIGEH the at least
catalyst I n The regenerator wth an oxygen-contal ni ng
orrceqgenletiet intsh wheai ititheacoraluetied set threngiethatairlgst capleeut through the at
[ £ partially regenerate
k%ﬁggg%kﬁggg &%§? gﬁﬁéﬁggé%h catalyst (d) conducting
14 poﬁtﬁedrmdoif maﬂ{mg@atod&fynsnrodmofromm dxgg@a‘ercantamirtgrfewwmprising
gorrnr}]ln t@% X}S h&g %g?ot? 1n§|l;] to ?r‘i é th}:e &%V?qut%%:l% Sg 08 %W%ler comprising the
stemn@fu c(tlEdbﬂuuom@hattlbmt e@bﬂioysdf tho cdtayst dritnh ﬂ{e dogaksratantback to the
t he regene ntrol rature in the. .
repel BT P ) AHHTL &S GHALY PHGOHE et s i ety eletins
15 he £ afctoyl 9F mhkiggm bbﬂ@olﬁﬁlgmeﬁ@b@ﬁpﬁshﬂmgﬁctiﬂgah@ﬁgﬁt GREhH

e circulation inlet ich. i.s then c ct ed not
pip P e v e acost ag pdhe @stgh %?fh Yip %%195?1&# gayith Qug of more
p&OPBerfdabie Bb@Abhddier With@h e, InthOplefificd SOQARNAL OF botl Ander
A net hod _of naklng an ol efin product from an

“6%9@@%%@@3@6ﬁfﬁﬁﬁ@@@WP@EHPE@Wﬁr|S|ng performng the
nmet hod according to any of the previous clains, and
further conprising the steps of: (1) conducting at
| east a portion of the catalyst fromthe regenerator
back to the reaction zone; and (2) isolating and
optionally purifying the product containing |ight
ol efins. 15. A nethod of nmaking a pol yol efin product
conprising contacting the light ol efin product
produced according to the nmethod of claim 14,
optionally along with one or nore pol ynerizabl e
conononers, wth an initiator, in the presence of a
catal yst, or both, under conditions sufficient to form
a pol yol efin product.
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