WO 2006/ 065577 PCT/ US2005/ 044031 *166166* METHOD AND SYSTEM FOR

CATALYTI CALLY CONVERTI NG OM‘%WNWMD REGENERATI NG AND STRI PPI NG
'CATALYST D OF THE 0001] Thi s i nventg@iyd8bsids@ss1t 0 a
‘met hod an\g system for treating negenerated catalyst in 5 an oxygenate to

ol efin conversion process. DESCRI PTION OF THE PRI OR ART [ 0002] Light

ol efins have traditionally been produced through the process of steam or
catal ytic cracking. Because of the limted availability and high cost of

pet r ol eum sour cNMEETHOD AdDsSYSTEM BORCATALYJHCARILIS CONVERTINGCch petrol eum

sources has b@XNYGRNATES ANDREGENBRATING AND STRIPPINGEATAIAST eeds for
t he production of nunerous chemcals. [0003] The search for alternative

materials for light olefin production has led to the use of oxygenates

such as al cohol s and, nor BAGKGROUNDIQE THE INVENTRONGT net hanol , et hanol

and higher alcohols or their derivatives. Ml ecular sieves such as

m croporous _crystalline zeqlite an&paon-zeol itic catal ysts, particularly
BN

si | i coalldMflhophblispnyeation tiptes to @0sh system £orfrestipg ecgenerated patalyst Bh of
oxygena ] Ln a reactor. Nunmerous patents describe
t hi gﬁprtggz’)s{ g%ng?éq\[}g)?%lﬁs vgll;)sgsnttg?éetsﬁese catal ysts: US 3,928, 483; US
4,025,575; US 4,252,479; US 4,496, 786; US 4,547,616; US 4,677,242; US

- 4,843,183; US 4,499, 314; DESCRIRTIB$OF THEPRIOR ART, US 5, 191, 141; US
5,126,308; US 4,973,792; and US 4,861,938. 20 [0004] Wen a catalyst is

d h et I t t h ' t
oot ne 10002 Y PERBE Sring B Rt RBIE Pocrtomp B IRieh e rafsSR ot 88T ne
cat al ysteatalyfieetitirl Betaudt of fledintiesdas/atl shilitit R TRELSosbE Petidlbunt SéudtesStheS

ability to pronote the reaction. As the anount of coke deposit increases,
t he cat &Pstof prasweingdight olefips fom Jueh petgpleumesonsesibasdisen stegdidpingreasing. t o t he

desjq ed fi ' ] h ke f h
25 10 o e ol 5BRNE fest Ty b Bro Pl AR Rb o RIS, o1 T C activity of

the cat §0003]. Thke sdaegdefoe aRérfstiveahabnalt fordight bBRfAinjLodcHOs Bk 236 thetile of
oxygenates to pronote the conversion tqQ _olefins. [0005] The exposed
cat al ys©X¥gemates skeh arcpiephols gnd, mors pastionlaly, totherise &&ﬂmﬁha@ﬁi,teﬂ@nols aatbt or and

SOEDeT g ol SRR R A ML B Lopl A Sach b o 1
oxygen- eod nai-aeolificadatal ysis, ipartisifarkytsilicoaluminophosphates (SAPO), are known to

15  promote the conversion of oxygenates to hydrocarbon mixtures in a reactor. Numerous
patents describe this process for various types of these catalysts:. US 3,928,483;

US 4,025,575; US 4,252,479; US 4,496,786; US 4,547,616; US 4,677,242; US 4,843,183;
US 4,499,314; US 4,447,669; US 5,095,163; US 5,191,141; US 5,126,308; US 4,973,792;
and US 4,861,938.

20 [0004] When a catalyst is exposed to oxygenates, such as methanol, to promote the
reaction to olefins, carbonéceous material (coke) is generated and deposited on the catalyst.
Accumulation of coke deposits interferes with the catalyst’s ability to promote the reaction.
As the amount of coke deposit increases, the catalyst loses activity and lesS of the feedstock
is converted to the desired olefin product. The step of regeneration removes the coke from the

25  catalyst by combustion with oxygen, restoring the catalytic activity of the catalyst. The
regenerated catalyst may then be exposed again to oxygenates to promote the conversion to
olefins.

[0005] The exposed catalyst with coke deposit is continuously withdrawn from the
reactor and regénerated in a regenerator and then returned to the reactor. The catalyst is then

30  directed to the regenerator where combustion with oxygen-containing air burns off the coke
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deposit on the catalyst. The conbustion air used in regenerating the

cat al yst bon nonoxi de, oxygen, and carbon di ggi }
=entraineabﬁgMﬁﬁg§§Ztalyst. Oxygen is not a natural byp?ggﬁg?ag?gﬁﬁé
oxygenate-to-ol efin reaction and when introduced through entrainnment with
regenerated catal yst creates processing difficulties downstream The 5
presence of oxygen will increase the anount of contam nant carbon di oxi de
and car ldepositronrtay tatelybio Mive dombastipnt divcusdé ini regengratiide catatysbleavedioariole and
carbon nonoxjde entrained frgmthe regenerator also significantly increase

the condRINoKisle; exvesh. andseibanghosiAs Aases Entraingd p theycatalyst. Pry@eris not 9006]

Car bon qi.0xi | ] kI t: opyl ene and
e 10 PR Rplod SO B ARk - b B0l MERlondhR sthel s HORIRE B PPV s bon
di oxi de ehtraipmiehiewith espeneratidadtatyst ategtes prachesingadifficultiesaloswnsireannrillien t he
downstream causti c scrybber is_  signifigcantly reduced. Elimnating the

ent roai ndEESERSPSY PXHED wHEmGisaes e Smunt Mg?if*ﬂgc Sp&iidy awdgqar‘?cgm ing in
the downsd i GR Aot RRSFeddRdace tiEbAIdiBRRIEAME 2Bdon R ARk RIRntrRined he
downstream acetyl ene converter. I'ncreased carbon nonoxi de I ncreases the
oper at i fpnd Bhetregrperaidnale significanthcietrphsertbe canvertration ofitblese lventamimantsiarthows

t he operaty an_ range between normal operation and the maxi num al | owabl e

t emper a_t(’?ﬁﬁél_ 89%%0i d. ther mal runway. SUMMARY OF THE | NVENTI ON [ 0007] A
net hod i[go0#]sC! Oa®en HRixidd fsiaRidnfihifitt ipsi§thef g2ES efhiylie 68 ?ﬂ%&%ﬂ@(ﬂn@iﬁ al yst
used in converting an oxygenate-containing feedstock to olefins conprising
r egther aemaedaising eapgtic scrotgbing Bt ¢liminating the iepkainedcaber dioridedpre theal yst. I n

anot her as | S..al ' s .
oxygenareraad Gt AE suR e R lgEhita 88 dobins O EbldBBentiboris o or

W th caiglifiGhtly teRded) Elinlidatigy e Ratréined ot yien hagtiedrdefitastiteduting thbe
reactor, contacting the oxygenate-containing feedstock with the catal yst
in the rr@é?élilélrfoaﬁdl?@émgﬁdwsi}fﬁ@néﬁwé serubberapd redusingonesaitpaalimpbles in
ol efins | i .nQ: C yst, 25
and str |t}3€§%‘gn5?ﬁgrﬂ?d§§g}%?§? g czg%l[g{zr)?s eﬁ%?fb SQZ%%%‘{EHQ?%Q%Q%%S@%

r egEher aemperatstegl the acetplient benveatspack thekefdré ramewthe, opatating garge datveshr i ps
t he regenerglt ed cat al é?‘tée In a fgﬁt hai{l %s ect, h%/dr.gcl?r bops are stripped
from t h&OCRFARFEAIOB Sp DALY A1V aR'y Q‘Pp:‘?faé'ﬂf.etf YOI AMa A o) so i s
di scl osed for regenerating catalyst used in converting oxygenate-

contai ning feedstock to ol e§iyRVIARPWOFSIHIE DNVESIGOA at or and a regener at ed
catal yst stri pper

[0007] - A method is disclosed for stripping entrained gases from regenerated catalyst used
in converting an oxygenate-containing feedstock to olefins comprising regenerating a catalyst
20  and then stripping the regenerated catalyst. In another aspect, a method is also disclosed for
converting oxygenate-containing feedstock to olefins comprising charging a reactor with
catalyst, feeding the oxygenate-containing feedstock into the reactor, contacting the
oxygenate-containing feedstock with the catalyst in the reactor and converting the oxygenate-
containing feedstock to olefins while spending the catalyst, regenerating the spent catalyst,
25  and stripping the regenerated catalyst of gases entrained during the regeneration step. In
another aspect of the method, nitrogen gas strips the regenerated catalyst. In a further aspect,
hydrocarbons are stripped from the catalyst before the regenerating step.
[0008] A system also is disclosed for regenerating catalyst used in converting oxygenate-
containing feedstock to olefins comprising a regenerator and a regenerated catalyst stripper
30  having a regenerated catalyst inlet, a stripping gas distributor and a stripped regenerated
catalyst outlet. In one embodiment, the stripper has a pluiality of baffles to enhance contact

-2-



.30 having a regenerated catalyst inlet, a stripping gas distributor and a
stripped regenerated catalyst outlet. In one enbodi nent, the stripper has a
pluralit f s to enhance contact -2 WD 2006/ 065

‘PCT/ USZO&%ZR%Jﬁéﬁbet ween the stripping gas and the ca?gﬁ%s"tzfmsoﬁéméat al yst
inlet is preferably near the top of the stripper. BRI EF DESCRI PTION OF THE
DRAW NGS [0009] FIG 1 is a schematic diagramof a system and nethod for

usi ng, regenerating, and 5 stripping a catalyst used in an

OXy genatinwainithé Eﬁ‘i? in%%%i ah@ e dafal Pt EftietatFR0URESS PRIQUPISSREF the t6}PIOhe FI G

2 is a side view ol the regenerated catal yst stripper of "FIG 1. DETAILED
DESCRI PHtdppecF THE | NVENTI ON [ 0011] Oxygenat e- cont ai ni ng f eedst ock may be
converted to light olefns in a catalytic reaction and the catal yst may be
regenerated and stri ppe%laiEFggégé' O@?@F%}%Wﬁ@ 10 returned to
catal yze further reactions.” Feedstock conpri Sing oxygenate, such as

nmet hanol, may be contacted with a catal yst contai ning a nol ecular sieve in
react or [0009]Cat 8lG+1 5 asschematio/diagiaoubdfih $ystemnamt methed fart using) repgtatrating, rad

| evel for ,oxygenate-containing feedstock.to.b ontinuously cpnverted to
of o1 7 s SERIBER FAAGH WA 3 PR PRYBFRReTCIBING Seartgeh 1 EERAAEY eSO DR

renoved Wpjdjout F ST 1R & dOvieRnstithe nér%dmﬁlysﬁs%ﬁ%ﬁe%fﬁ& 1.

oxygenate-contal ning feedstock to 15 ol efins. "Fluidi zati on of catal yst
particles by various gaseous streans allows transport of catalyst between

reactor 10, stripper JETAHFEDHEGCRIPTIONL D TEE INPENTION One oxygenat e-

contai ning feedstock may be nethanol. The nethanol to olefin (MO

conver: st an SRS Y effiaRinBRiuRIO w oo enERte ot B BRESA MRS oo
may be C@%h@hd%@ﬁﬂfstﬂﬁﬁmgenﬁﬁtwmd%bmf eBlraided @ayes befope beihgon of
the two. Crude nethanol may be an unrefined product from a nethanol .

synifesi stumpad to cpiabee fuharireactignirdicrdsienk comprisingaxysensate; shelyasaedanals hanol
bet ween 0 % | : S ng: hanol
and vt e Skl pRY LB el BLRLAR, e ASIR ] SRR

pr ef er abdhpnldf teadaiatainedias b poedebirindued levah dor oagpenatdtenaininyfebdst@ k%o et hanol

by weight. As seen in F]G .1 O reactor, 10 . be.a Juid.catalytic
dosi on’ iBRoRly BavErs) i it DpbiRensrr etimsufeuli ligabus e

cat al yst reghdfbd drith oMt Astpiihd Lorditicit Tal e edtion bf figgbefeshbaalnindRbdiddto
becones spent as coke deposits accunmul ate on the catal yst and decrease its

abi 16ty elefisnAludizatinnefeatalyst passighss by various gasedqusisyearhalleswoiranspers ofit
catal yst ca{cte{l?srp b%t%\?e%%l %ac%‘o(% I@Xtrilﬁ%ercﬁ: E‘ég%rlf&la{t%lr gO,ra%%es'&'laﬂpae} ?8 (51’?6 oxygenate-

containing feedstock may be methanol. The methanol to olefin (MTO) conversion process

may be a vapor phase, fluid catalytic process that converts methanol to olefins, primarily
ethylene and propylene. Feedstock may be commercial grade methanol, crude methanol or
20  any combination of the two. Crude methanol may be an unrefined product from a methanol
synthesis unit. Feed comprising methanol and water blend may have methanol between 65%
and 90% by weight. More preferably, feed comprising methanol and water blend may have
methanol between 78% and 82% by weight. Most preferably, feed comprising methanol and
water blend may be 80% methanol by weight. As seen in FIG. 1, MTO reactor 10 may be a
25  fluid catalytic design. Coke may be a byproduct of the MTO process that accumulates on
catalyst during contact with oxygenate-containing feedstock. Catalyst becomes spent as coke
deposits accumulate on the catalyst and decrease its ability to convert 'oxygenate-feedstock to
olefins. Therefore, spent catalyst from reactor 10 may be continuously regenerated to

maintain the desired activity. The catalyst may be silicoaluminophosphate (SAPO), having a



.maintain the desired activity. The catal yst may be silicoal um nophosphate
(SAPO, having a -3 WD 2006/ 065577 PCT/ US2005/ 044031 tetrahedral uni t
-framevvor umer ous pores to best contact nethan

‘conver si onb%‘m/ng?ﬁns [0012] At |east a portion of the(}g:p;el}r:l\sti cat 0iyst

be continuously drawn out of reactor 10 for regeneration. Before the spent
catal yst may be regenerated, hydrocarbons may 5 be stripped fromthe spent
catalyst in reactor stripper 30 using steam The spent catalyst nmay be

t r ansf engteghelif] (.61 AR VoA forRinNd RirBerbiEpOk® tEBYcdReack Bi¥EHaae] feb® Bl

catalyst, resulting in a regenerated catalyst. Gases fromregenerati on may
be entr&panIPntthéln%generat ed cat al yst when the catal yst is renoved from

regener nu [ V; t or
conditi or %g %\?éthat t’%@z"ﬁm 8%&%@&18@{;# %e % glg](ﬁal&rg l(rlztaqa}gtl yst rray
prefer abbacu’frau\oefoﬁregen&aﬁdsmcﬂefm theedpeneeatdy? neaycbe(}egez&twedrm;:dmcmrbeﬁempl y be

between 0.3 and 0.4. The coke opn the spent catalyst nmay_ _typically be
bet ween beztrignedi oy thespot-catalyRl inwsaeior %PE‘%{ I3IOWSH€ m}e{@? SpeRfcatyAheay o

-% Th
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regener at or but as seen in exanple oW, a signitficant anount of
ent 1&i nd@01}s es The patalystnghprefeyebly rhaVeal vmdtfedc;aen betmteen 0i2 arldeh§ esd more
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may be transferred to regenerated catalyst stripper 70 before bein

][ etur nﬁdeg@eraégtqa@alystmmcf@rw be\betangery Qéest-%eamorﬁ Wi Yeviardymopreprefesabdy y st
erpodi s OenpaRe O s PEf 4 e The PaRemeRe bl bRENAL i orslBaEe o)

car bdn rteawxd) e-%,Cadre paetérabﬁy bxytdeast §9M-%ay andnessd prederahlyrbiectat tasto0( WY, gas.
Use of a COOXIdatIOI% %&?Aer additive in the catalyst wil| _reduce the
rel ati vd0PHli o dfuchotepirgingd gases H@détwmg.r?@ae@agegﬂaY[h?Gt@p@fraesth%f

ni troge
cat al yst} ga?élré\?gdréagayaggb{lreer gltgegr fg{g}p%?ﬁgles of ni tr n@f&t& ﬁ&?ﬁ a\gﬁgéchrlgat e a
hazard iexatripke baﬂmumﬂlgmﬁnmma;mgmhof:enueumdga;essmnMnmth P@eneraigd catalysde

nitric oxjde nitro
when 1t feav S regeneratgr &) These entrained gases include gases which may be adsorbed

ot

20  onto the catalyst, located within its pore structure or simply carried in interstitial volume
between catalyst particles. Regenerated catalyst may be transferred to regenerated catalyst
stripper 70 before being returned to reactor 10 where entrained gases remaining with the
catalyst from the regenerating step are stripped by a stripping gas. In one embodiment, the
entrained gases which may comprise carbon dioxide (CO;), carbon monoxide (CO), and

25  oxygen (Oy) are removed by nitrogen (N2) gas. Use of a CO oxidation promoter additive in
the catalyst will reduce the relative ratio of CO to CO; in the entrained gases.

[0015]  Oxides of nitrogen may be formed in regenerator 50 and can be entrained with
catalyst delivered into reactor 10. Oxides of nitrogen (NOx) can create a hazard in the
downstream cryogenic recovery section. NOx may include nitric oxide (NO), nitrogen

30  dioxide (NOZ), nitrogen trioxide (N2O,), and dinitrogen tetroxide (N,O4). Trace amounts of
NOx can react with hydrocarbons to form unstable compounds. These compounds are known

as NOx gums, nitrogenous gums, vapor phase gums, etc., and accumulate over time in
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.30 dioxide (NO2), nitrogen trioxide (N202), and dinitrogen tetroxide
(N204). Trace anmobunts of NOx can react with hydrocarbons to form unstable
conmpound npounds are known as NOx guns, nitr YshsQud¥s vapor
"phase guﬁgo-ﬂe}{%@(gssga?md accunul ate over time in -4 WO 2002?8@%577

PCT/ US2005/ 044031 cryogeni ¢ equi prent used for purifying ethylene. NOx
guns can lead to a risk of explosion when equipnent is taken offline and
war med to anbi ent conditions for maintenance. [00161 Stri pped regenerated
cat al ysteryBpeni@qhiphtndastdifer p@de iy ethleded NOgihe EarClony &F S1isof éxblddRinhanol
to ol efins.” An absence or reduc ion of entrained gases with regenerated
cat al ystwisniganipmenbistaken offlinsfandeyasmad o embignegandstiany feramaintengnisy pr oduct s

tecover JOBTRIG, SRR scitndlfe it Py BR 1O ERTIG relPeh WIS HERE OB,
stri p thﬁnemtta‘nal m&ﬁemm abérsok b&iubﬁ@eaemﬁahwﬂ g&k&pmlﬂfﬁbegbﬁerbleﬂwe]ysﬁ 5

and of nitrogen per 1000 kg of &at al Pr ef er abl, the nitrogen
di rei:t edle RS wa@rﬁleg@ﬁmeéta@el oplefinpdy redyg adiFtniormed walbin ragion Hjand o

5.0 kg ngu%‘tﬂfg AL sR&n Q,Q%trggnﬁocﬁl@téw I\/bre preferably, the nitrogen

directe e regenerated catalyst str er may be between 3.0 and 4.0 kg
of ni trd@eiv]per NiBégenidireoted ta ﬁteabmtrate{dﬁizﬂyst,&tr@ehtmcbmp therentreimsd gases

t al t d te-
F st oeEom B e SR BRLOS Beyleas o g O Es SO BokeH p 0D E ol Fagatyst.
SUri ppi efehi®ly, He Iﬁﬁaga%&@é&ét ts%@tr%éﬁeratd 9ﬁ§$r§t eﬁr@e IS theibilitsh 3 H8nd

regenerati ng step I'n one enbodi nent o hod"f or processing
oxyhenat0 kgoaf mttmgctgpetreléJ@thg@E catalyst Mure pegfenably, twtnatrggsem directeddmther t i ng

o 8 hy arEams At v sfiPesgey be Peierr Dl 41 Ce ot ol Per (d0ORg( ye ™

strippercatalfdt.back to reactor 10. A nmethod of regenerating a catal yst used
in converting oxygenate 20 contalnlng feedstock to ol efins includes:

char gi nd09Hct oA methwitoﬁpmwmgsta YSéemcngd ith@ corpseiaiRhreReti Bonftoxy eenate-

feedstock o) n edst ock
w tht neopiify BEARREL wleni gk PR Erd O SRS SRR HiprbiHF e
whil®e gpgsrangl cteimtyst@tfghmtentrmﬁgbmmngtwagegteh&aa@gmpcat al yst, and
strippi the r gener a cat | yst of _.gases entrained during the

r egener a{ﬁp onq fﬁn ﬁ%tro Adperbed PE‘Pf-’é’fSﬂ@g HWCHWWB@&F% feedstacktonor s
are str 'ozplﬁg {H'eQ:Q?a.t{ ?f&%%ﬂ%eﬁﬁé@kgé’eg%hatg%ﬁ feeEl Q%r firfy % route.
oxygen, ca

Entrai ned gases may 1inclu OXI carbon nonoXi de.
The met Hoain neegtaallfdo a duypracsrbot lstfippeleﬂemeﬁgﬁrerhtmai(hﬂoysgerstateqocpntarlgstgagxpsr

- combi ni % lygcfc Qo }'eggto(r: ?Hb A ?ﬁeltl?oréi c%arggeghefaartllgg glcsagai]yst gse%qn converting oxygenate-

20  containing feedstock to olefins includes: charging reactor 10 with catalyst, feeding the

oxygenate-containing feedstock into reactor 10, contacting the oxygenate-containing
feedstock with the catalyst in reactor 10 and converting the feedstock to olefins while
spending the catalyst, regenerating the spent catalyst, and sh'ipping the regenerated catalyst of
gases entrained during the regenerating step. In another aspect of the method, hydrocarbon
25  wvapors are stripped from the spent catalyst before the regeneration step. Entrained gases may
include oxygen, carbon dioxide, and carbon monoxide. The method may also comprise the
regenerated catalyst stripping gases combining with the combustion gases and discharging
from a common outlet. |
[0020] As seen in FIG. 1, reactor 10 comprises a lower reactor section 11 and an upper
30  reactor section 12. Lower reactor section 11, where the process reaction actually occurs,
consists of a feed distributor 20, a fluidized bed of catalyst and an outlet riser 13. Upper

reactor section 12 may be primarily the vapor/catalyst separation zone. After the preliminary
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froma conmmon outlet. [00201 As seen in FIG 1, reactor 10 conprises a

| ower reactor section 11 and an upper 30 reactor section 12. Lower reactor
section 2066, he process reaction actually occurs, pcGHRS a feed
di stri bué%ro 20, 6§5¢7I ui di zed bed of catal yst and an outIePt ri sg(;g/o%%@flUpper
reactor section 12 may be primarily the vapor/catal yst separati on zone.
After the prelimnary -5 WD 2006/ 065577 PCT/ US2005/ 044031 di sengagenent at
the top of the outlet riser 13, cyclone 14 carries the separation to a
- greater digeghesnentapiicadsdf halboatlytsisety, dyeloaent icamtizk khe Jepanitibeth 4 srmMeripper
~#¥gact or section 12 back down to | ower reactor section 11, via

r eci r cul ¢gresn Serssetad catalyst may be pondinypllyeecyeled &rom wppegsgagtonseetiond 2dwsk r ed

cat al yst i ' I t s @R - pr oduced
by the r%oac t?)olh%gir%a%@}é\%{?gp gee}?l’ ‘?%6#111}031;&@?%? %Mt}f? con&ﬁ?ét%@gg%g’c directs
t he ol ehbhingimtie deyipedehislys density iprloweratacterc bl 8ihy opsfins@nd bypgilodudtenper at ur e
range in the reactor i$s pretsgslred 0 be betﬁegn 440C and ,SéO_C. The nore
pr ef er r eRFOAUFSYIhe Tesationpsciscpaneed FRm Jractor £hRY genduit lyewhich qiragsEeand

500C. T r | 1132%9% .Mor e
preferab ?/ﬁl?fierﬁfté@go{ugﬁggﬁaj{fﬁ%@%égggeé& ' %g%'%gﬁé%%uan %g{éﬂe 5%9?6621] _
Hy dr ocar prefesred its be betyebe 440767 anieS205€. Phe moud prefesred rympenithe teorpersturie ng the

f eedst ock. rocarb i n¢l in t f eedst ock are adsor bhed or ed
0t he meriet BeRERaB0°C DS 5 prelieER [resihe S PR 1 2B
oxygenat gd BRECt Mo Silekdrably W@Fe@&%%?&m@&in%é 18 LivitRn ABEIC Bsd 20(Pect i ve
paraffins, reactive aromatics, or mxtures thereof. The catal yst exposed

to fifle obPdtinat dlxsloeraghansatpormastien imeludedhas past ofthe owygdnetsoramtainipg ficedstock.
cat al yst nd. .15 may .be. Wit hdr fromreactor 10 .and directed.to reactor
stri pperH?f»%og?IPﬂ%ﬁ 188%38‘?8%%5?“‘1‘%% %ra?catralg?r%i or %&Pfﬂ]m %‘fernglte?‘flﬁrpﬁl?lvd’ process
renoves §thRtir®bithelcatadysydikitg ENVERRRIGIoxyBELe fBY td6lefind) Hydirdtatbons iayt he
catal yst_prior to entering regenerator 50. A stripping gas may be passed

over t heinghida plefins; rgagtivemamifing, reashve arpmatics, op Frx ¢raedhThe katalyst i ppi ng
] ' | At : ' 0. Vi, i 40.
2025 PR SRR A Sl Refe b BERL Bl S RASpoA S e

r egédfier amay bbvitieyawrt frpmaaidtyr Ieaddatimweted 10 rebOtorBtriphercd sitnatdd adjede t80 nB/ nB
cat al yst rreasgéned at operating conditions. Mre typically the range for
ent rai ne®2ePesn i s between 0.60 nB/n8 catalyst and 0.70 n8/nB catal yst. 25

[0024] My@25F 9 e Ak pind proe¥ss REmavaRHROVb181e rgdd it &b dnebRAv ¥R Fra§ e deST ON.
entrained with the catalyst prior to entering regenerator 50. A stripping gas may be passéd
over the catalyst in reactor stripper 30. In one embodiment the stripping gas comprises steam

20  directed into the reactor stripper 30 via lines 40.
[0023] The entrained steam traveling from reactor stripper 30 to regenerator 50 may
typically be between 0.40 m*/m? catalyst and 0.80 m*/m> catalyst measured at operating
conditions. More typically the range for entrained steam is between 0.60 m*/m? catalyst and
0.70 m*/m? catalyst.

25 [0024] MTO regenerator 50 may be a bubbling (turbulent) bed type of design.
Regenerator 50 may comprise a vessel containing a distributor 49 fed by combustion gas
line 52, a fluidized bed of catalyst and cyclones 55. Main air blower on line 52 or pressurized
air supplies combustion gas to regenerator 50. Catalyst regeneration may be exothermic. The
heat of combustion of the coke may be combusted from regenerator 50 by vaporizing water

30  circulated through tubes in regenerator catalyst coolers 60.
[0025] Combustion air may contain oxygen (O,) or other oxidants. It may be preferred to

supply oxygen in the form of air. The air can be diluted with nitrogen, CO,, flue gas, or
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.Regenerator 50 may conprise a vessel containing a distributor 49 fed by
conbustion gas line 52, a fluidized bed of catal yst and cycl ones 55. Min
air bl owggqg g()l/d%a .52 or pressurized air supplies COWWIL@EO&%%%?
‘regener at or (6 tal yst regeneration nmay be exothermc heat of
conmbustion of the coke may be conbusted fromregenerator 50 by vapori zing
water 30 circul ated through tubes in regenerator catal yst cool ers 60.
[0025] Conbustion air may contain oxygen (02) or other oxidants. It may be
pref err ededn®. Csliepiebysitdaydfiindvied fiven fhercatabyst diting rElgencations &sindigg 8i | uted with
nitrogen, CO2, flue gas, or -6 WD 2006/ 065577 PCT/ US2005/ 044031 steam
Coke dep®seiesited gatalyiloved from the catal yst during regeneration, forming a
regener g 228k ’ i ses a
fluid be@@ggﬁtigﬁxééemgg u ptérrgb Plgg%gjaegan sgescetl|ﬁone‘%§£‘t’t naé%?(e;ﬁvvegpésect|on
56 conpr dlséngggmggeamnaﬁmmwcy sdctish 56 ppmprjsing regeatiated cathlyststrippingner at or
catalyst cqo operation erator, 50 cont act pent cat al yst

t r ansf er $66HOR ?‘55 ﬁ?‘? EESEP%P"O_’L Batglys%ﬁ?oéﬁ%g‘ggﬁ OB%HP%’sngeé‘F%?ﬁ%prop‘é’

conpr ess k ggarﬂg WRRE from
t he cat af}d?/s?étargn %f?&g%gyg?el?h&%?ﬁg&?eﬁﬁﬁgﬁaw dezs?ect | O(?]iﬁ SSéé%\léss?rrral I
porti on fbémtdistribetond . Conmtatanithoxygen eombustaaki fronhthewatalbyss as Bpasgases and

ont o st b i PR ot S A R ph ot iy ings SREASELERR on
56 via ting cat@uétggxsgsgm&kwﬁﬁe@ of[c?%ﬁ&s 99WRIR s§yHead h[i%ﬁfoftﬁe\’éﬂnﬁﬁiedf | ue

gas in regenerat may conprise as | ows by percentage volune: 2-11%
H20103- 70atdgst firan ogonsbustierigases. Kelyibiravely ée &xer}a\yexbs@ctmreég igdhe dmlfsgs t he

flue gas wWithin rggenerat or 50. Conbustion flue gases are discharged from

15 regen%?ﬁ’f&? eéé Via conduit 58. [0028] Catal yst enters regenerator

cat al yst [opa®) er 160né bm@u@lhlean tsamea:llmg g@& in @gelaelrafcsf 50 fialy bmpeis€ &OfolbWE By
contacts the outer surface of eat ex as It passes dovvnvvardly

t hr ough Pﬁéelﬁ%ﬁﬁl lurgei -1 Efodiats 3t7)/°f02u7889édgs@efi i18r S58CHhalhere mad bet .

Cool er I t

t ubes ar e ayonetn?s t?& ubegﬁ]ﬁg{%}leﬁéﬂ%ﬁ\égu %‘8{11}@‘3% Slﬁ%@ﬁ@%@%
cat dbyst regemtrator S(Dmrarcohdimessor ci rcuI ating a cooI | ng fluid. Fluidizing gas
conpri si d distributed ural jt dUI ts.enjer ol er

o i o1 AD28he AR Snirmameaiogton publat Onle: SGMEREDER SRRTITE D b GIFoni ng.
61 into g é’dcﬁ@r%a&)h%tsstﬁ%h@f‘séface onﬁeit'eS&&lgdnéb 'ﬁﬂae%%t PeRSHd I doRRRAEdI | |

depend on t am)unt of coke belng conbusted fromt
through the cooler and returns to fluid bed section 53 viaa condult Cooler 60 may be cooled

by vaporizing water into steam. Heat exchange tubes are bayonet style tubes having an outer

20  tube that contacts the catalyst and an inner tube for circulating a cooling fluid. Fluidizing gas
comprising air and distributed by a plurality of conduits enter cooler 60. Fluidizing gas passes
upwardly through the cooler 60 and through opening 61 into upper disengaging section 54.
The fluidizing gas requirement will depend on the amount of coke being combusted from the
catalyst.

25 [0029] To prevent the entry of large objects such as agglomerated masses of catalyst from
entering the cooler 60, a sheet of screen material covers opening 61. The screen can be
secured to opening 61 using a suitable method.

[0030] After catalyst is regenerated, there are gases entrained in the regenerated catalyst
that increase amounts of byproducts in oxygenate to olefin conversion processes and make

30  downstream product recovery more difficult. Entrained gases should be removed prior to the
regenerated catalyst returning to reactor 10 to cut down on downstream product recovery

resources. When the regenerated catalyst travels directly from regenerator 50 back to
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.catalyst. 25 [0029] To prevent the entry of |arge objects such as
aggl onerated nasses of catalyst from entering the cooler 60, a sheet of

screen gy Ehi f%gsgyers opening 61. The screen can be seegyiRdydsR4HBENI NG 61
‘'using a suitable nmethod. [0030] After catalyst is regenerated, there are

gases entrained in the regenerated catalyst that increase anounts of
byproducts in oxygenate to ol efin conversion processes and make 30
downst ream product recovery nore difficult. Entrained gases should be

r enoved rgdctar 0f thetrispe effrearas entdained mhy preferablyrbri biegwéam 0.8 aC ot catflystand ut
down on dowpst;r eam product recovery resources. Wen the regenerated

cat al yst0-§ my@s|c@tadyStect |y from regenerator 50 back to -7 WO 2006/ 065577

PCT/ US2 8?@318440%@ e tﬁﬁlgécgéaééélﬁn%ﬂlr}@%én@fm R m )L 161‘{_%18@@2?@& doer, 'Y, and

prefera e between catal yst and 8 Catal ySt. f0031]
The ent M&iéfithg astalyst travals digetiy famnoregéieratmy S0 betkuibae®2or I0DtheGoRrained flusiO, |

Foact or BHEES HLCURBIEIRBeeR A0 2 KEIEY belye Bt Wb Onderasnddl o34 g
H2G, betm*kg gfgg%ggeﬁgw&l@?so Betospa 100 @6k asflyd oTientiafeWaRI aa%gglagnd

150 kg CO2 ; _ of catalyst. The entrained flue gas may
conpr i selsoesnguiat resichahamowits OHCONNOx and quléur compovndpounds. [ 0032]

Prefera t |least 97 - O trained gases are r e efaore
return Agi | BEEtaRy Al eah vk Ee P RO AGH PRECR- 3ol IR BRI 0 nea
gases arngadi@Moy 8brd pfeerabl At IREUINWAY $fahé eitedifed dddes 480SBbve Befbrecat al yst
IS regenerated, the catal yst enters a regenerated catal yst stripper 70.

Thel® egentarmingtp waetar Y&t stripper 70 nay be contiguous with the | ower

Fegener DB o ARer PAREHRS Mstherpfaih@Utallst hebO8 Bhenbhu b i 3l g
regener afierefpdherabed GRalRstistippefS70 mayibe conigimb adihrthalower seetivar St efthd 5

catal yst stripper 70 may  be a ca/JI i ndri cal chanber ct(a)glnect.ed ta .the_ | oner
sect i on regengrator Xhlerg withcogler 0 sychithalithe igentantad satalyst siHpPer JYdn withindhe

catal y Stve§§eg) %ﬁ@%‘%{y ferggaéega@i 89 £s se\sgﬁ%ﬁe.vz', tdo 3 gﬂmmeﬁhﬁé n%rﬁ%aaener at or

50 and stri e two separate vess conneét y conduits
di r £t i ngtalyse stripgeridy may e e aybmdrichl ¢haorher benneeigd nethetlowet sectibe 56 of i pper .

e L I E MR ERC RN o T MO
a Stri PRjRg 9% a cHAnbs %H@R@ééﬂrat&aim%éﬁﬁéy 70 @ndyl A B Rparbteedicld NI
gas and may be inpeded fromdirect downward fl ow
connected by conduits directing the regenerated catalyst from the regenerator to the stripper.
Regenerated catalyst is withdrawn from regenerator 50 and directed into stripper 70 where
20  the catalyst may be fluidized by a gas and stripped by a stripping gas. The regenerated
catalyst may be fluidized by fluidizing gas and may be impeded from direct downward flow
by packing, or baffles. The assumed ﬁaction of stripping gas entrained in the catalyst when it
leaves the stripper 70 may be between 0.3 and 0.7 and typically between 0.4 and 0.6. In one
embodiment, the stripping gas comprises nitrogen. The total stripping nitrogen used may
25  preferably be between approximately 1 kg nitrogen/m’ catalyst and 4 kg nitrogen/m’ of
catalyst.
[0034] The regenerated catalyst may be fluidized in stripper 70 by an inert gas such as
nitrogen for the stripping of the entrained gases from regeneration. The fluidizing gas may be
introduced via-distributor 80. The stripping gas may be introduced via distributor 90. In one
30  embodiment the stripping gas comprises nitrogen. Alternatively, the catalyst may be

dispersed in stripper 70 by packing. The stripping gas may be introduced via distributor 90 to



.by packing, or baffles. The assuned fraction of stripping gas entrained in
the catalyst when it |eaves the stripper 70 may be between 0.3 and 0.7 and

typically. .4 and 0.6. In one enbodinment, the s N
‘conpri ses ni ?@gﬁg%ﬂ The total stripping nitrogen used may fﬁ@p%ﬂ@ibly be

bet ween approximately 1 kg nitrogen/nB catal yst and 4 kg nitrogen/ n8 of
catal yst. [0034] The regenerated catalyst may be fluidized in stripper 70
by an inert gas such as nitrogen for the stripping of the entrained gases

f r om r egheenddriide of thegatling € stripghoasperripd bepenemtedadtatytl Miesstiraéd frivtioar
80. The stripping gas may . be |ntroguc d . via distributor 90. In one 30
enbodi né?ﬁenfrﬁ’éleéﬂﬂpﬁﬁ}gr&fs@%@t%@%@ Ufitrogen. Alternatively, the

S s M e i R e e e Sk

t he undedwimbeard flothia thastkipper 7tchysbafﬂq:s Thas shospan#E@. 2.djertaffidsctd waipaisy at .
The assune ction_ of entraln sripin as i s between 0.3 and Q. 7.
[0035] IBFE raﬁ?&féﬁlp@&%ﬂﬁ&ﬂw o St Shsagedar ey BRotARg 286ta B ded
from di r&ghine &é@éﬂ%rét&?caﬁl%tppﬁ‘é bakfledys bR be%ﬁ)_;)Zé aPéh AR ! N

FIG 2. The ba fles 75 conprise a 5 perforated section 76 with openi ngs
t hat al chwnam/&sptcpélysh:gmgfsbmtdom Baffle 5 preferaglysdaes net extendearrossiteentiyases

fromthe regengrat affles 75 nay t an angle for
i o1 hage o SaRERTEY e SRirPIRE CriRT A Soni e s TaF arciifss bedle i eds  enc
across_tdfeaciibaffle 75Ghd %8 i8kdd wall oPétribp& 79t for Mieicatlyse & ¢RbadéGronfofOVaTaEMET
area 77 is provided between an edge of each baffle 75 and an inside wall

of $@ri ppdhc subjgcent hafBe guthg stripper §. Auserslddate 78 mahke Btachedtorthe ewsdsiaieach

ondb-of "SR5 B pRehd BBl rorh e bR S Befile BRI Eh WG PSS,
defi ne aregiafetthevamotintrof\ing gaywhich mefy&@:uhmtlﬁtd lelesmhrbafd. Afhgdas - Wm ch may
accurrul at e under _each baffle. Arrangi ng downconer 77 area on opposite

si des of omcpmﬁéF APagn oppptesidesid stipper 7homadiagent bafilss 75 pesuresghaiithes t

d
epac ng PR ALt dohuaRy BSugh HoNRig BAbE Bokd A 1 6 BeSpilfas 4P
anylfman rlmrfomtmns elvemthe @eﬂeratﬁdd;ectldmnabs boarrarged sn mIIyamMmernbEtt etinmmeaa¢swidel es
f del ft { t that at | t
300 of 1 OO parets et 45 Bt Pl Bueioe e o B e Bt e tery B8 | o

the passggRraht tﬁatratméysﬂyomﬂwar&h@frtﬁ& Eéﬁé&ﬂﬁd%@&ldﬁr%n&ﬁh erdHBPIoES
beneath the baffle. It is preferred that between 50% and 80% of "t he

per f or atdlyvsibepassagy of sunping seedion Hiecethroygh and bregk fipigasbubhlesdieneath the hat
bet ween 6a§f(e. f 1% p7re5f/ 3&{%‘?{,@&%2}1 ?6’%%%8%809}”05 tge x%)ra{e% Section 76 comprise

20  openings. It is further preferred that between 65% and 75% of perforated section 76 comprise

openings. The baffles 75 are held in place by a support 79 which may be connected to the
wall of stripping section 70 supporting the baffles from underneath. In one embodiment,
support 79 may be wedge-shaped with one side of the wedge flush against the underside of
each baffle 75.

25  [0036] Perforated section 76, with a high percentage of open area, allows the stripping
medium to rise vertically upwardly through the stripper 70 through succeeding baffles 75 to
engage the downwardly flowing catalyst wending through the stripping section in a
transverse manner to promote better mixing between the stripping medium and the catalyst.
In a preferred embodiment, the height of separation between succeeding baffles may be 61

30  cm (24 inches) apart but it may also be preferred to reduce the height to 46 cm (18 inches). In
one embodiment, there may be an imperforate section 73 on the baffle 75. Imperforate

section 73 may comprise a blank-off plate which rests on top of perforated section 76 of each
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-openi ngs. The baffles 75 are held in place by a support 79 which may be
connected to the wall of stripping section 70 supporting the baffles from

under neat bbb RES,enbodi ment,  support 79 may be V\edge?ﬁqﬂﬁggosy&gdglone
‘'si de of tﬂ(e)zwec/ige flush agai nst the underside of each baftle 75. 25 [0036]

Perforated section 76, with a high percentage of open area, allows the
stripping nediumto rise vertically upwardly through the stripper 70
t hrough succeeding baffles 75 to engage the downwardly flowi ng catal yst

wendi ng Bafflony Belbhahs Howpging Feasfithosuperjacent baffie 761 Beferabipeblanlooffiphatet e
better m xi ng between_the strjpping . nmedium and the, catal yst ln a
pr ef er r OMEHSHE nREHAT alkkof dmperfetate SSEtiei ph PRy DS sepredioderoraled sting 7hafe es

may be j | r . ce
tho hei grerigFaR ikfioh G broARRES (R Worlborlodundh BFORICELE/! B dhbing 3K

i nper f orchrgesdiedction atdr aminp chrbagh 4 supehjacénidewhcomd¢rareasEL {Tiho impafomaie
conprise a, bl ank-off plate lLch res top of perforat section .76 of
cachs - o BTG woBEFS b0 GoBKCITe of sk PectRBaL bR DF ST CYlbr 77
of L he L bbie HRlrhel Peffordfed é;egﬁérng@gfﬁre HRERs Afifcolbil By thOfRick A Part

or all of inperforate section 73 e secured to perforated section 76.
The i npeectiar 31 i seanbohimentrdohgprises 4096 te §0Ydnd theerognsectibnalavearnditbe sifippdre

cat al yst . ing it to .change directign er_com t hr h o
opor | acih¥ith B Bing buefered? IR0 SRt spibar s SRR Biviset o an
bet ween &Q%%Qs-%z%ﬁaa}éh%fqh@&ﬁpﬁacm‘ombo%r&m@mfeh@dstripper with 20%
being preferred. Perforated section 76 of the baffle 75 not covered by the

i mpé¥ f or [8037] seStiipping gas and{nidizipgdEagmay bednigedused into sirippesPyiafdifferent
cross-secti.onal area of the strnipper 40 w t.h, 60% bei n referqred.. Th
Gommcone B Farihe b oBbbisR e e obt ity o R AR A S bt B,
area of Stbi@pﬁﬂ'g IgapRRK béGntvéduded Vb digttibatop 8@ hed fleidizid®gdsady be iitdodigddnga gas
and fluidizlng be introduced intq stripper 70 via different

di stri budisEibuier S{Sm%rsﬁgeg&@bpﬁmmw gasoydyfluigiging; gas foustrpner iy al so
PR a5 ' . e o0
ond 1 ui tieg iR Yos, B oHBpRG A%% MR M AUERE HABIbLA D

enmbofli meintrodsderrippgandgo gieesurateckidd ofi hifftes Tt Igejetst br ars¢mbgatiment? Slightlynpr i se
nitrogen,gas. Both strippin as.di strj.butor and fluidizing gas ..

i st 11 bl lonsdenae S stamitg s Shaor §0 dRer aurogens Syt aerisring
jets. In catalal t ' R k&ki PRI NQ
gas di st?@gﬁg%ﬁ? Bgﬂo’m;t:atpégfdcﬁlgl? wggde%ast om%dégk%eelﬁr%?iﬁig%g&hg?§ﬁgﬁsh? ﬁb?g%gr 70
to produte JetsWod fludizingas disttéruterR9 ¢icact pitmgeniupeatlytwakbbaifles Hetdaf f | es

t7 gwa\r] St Egg izggegf:lglé{ eldZ éa?gys?.al%tsddzsénr {hg Lhtu?c{izi%g ggé (riﬁf%tbuﬂ)ir%roocgr%gt r‘ﬁﬁ‘é’&énd' y

20  downwardly toward a regenerated catalyst standpipe 100 to keep catalyst fluidized in
standpipe 100. Having two distributors of nitrogen keeps the flow density constant
throughout stripper 70 to optimize stripping. The flow rate of stripping gas from stripping gas
distributor 80 may be between three times and five times greater than the flow rate of
fluidizing gas from fluidizing gas distributor 90. The stripping gas flow rate may more

25  preferably be four times greater than fluidizing gas flow rate.
[0038] Stripping gas and fluidizing gas introduced into stripper 70 for the stripping of the
regenerated catalyst travel upwardly through the stripper 70 and regenerator 50 and exit along
with regenerator flue gases through conduit 58. After the regenerated catalyst travels
downwardly through stripper 70 by means of transverse movement along the baffles 75, the

30  catalyst may be funneled into the regenerated catalyst standpipe 100 through funnel 95 at the
bottom of the stripping section 70. The regenerated catalyst that has been stripped of gases
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fluidize regenerated catalyst. Jets 92 on the fluidizing gas distributor 90
direct nitrogen 20 dowmmwardly toward a regenerated catal yst standpi pe 100
to keep uidized in standpipe 100. Having t ' <Ak @r s of

ni trogencﬁggzlgés@(kﬁ;eﬁf | ow density constant throughout srﬁcﬁﬁlﬁzﬁdf@u{ldgﬁ
optimze stripping. The flow rate of stripping gas fromstripping gas
distributor 80 may be between three tines and five tines greater than the
flowrate of fluidizing gas fromfluidizing gas distributor 90. The

stri ppi ngtiged dusing ragereration fiay be 28umedaclatyl rgadier T0oby theiregmetabiatdlydthan
fluidizing gas flow rate. [0038] Stripping gas and fluidizing gas

i nt r oducPdPIed 09t r | pper 70 for the stripping of the regenerated catalyst

travel dl y at ! Et?-fv@ft _exi.t. al ong
wWithr eg@r’i%grlat OFAL Isﬁgggégﬁ%n?%%%gﬁ néé%%lg?ﬂaségﬁ?p\ ter ﬁllrgt?z{g?%{g}lgengéﬂat%lﬁ g
cat al ystfe¢dstocklts olefimsomaprios atdatabysy begeherafmpea regEndoatedreataly sioftrippea haviap ae
novepent al on he baffles 75, .the 363 cat al ysh ma bg f unnel %d into the
r egener deetneelrhFRyyStdtlsh dsfrPIngErs H B RYAL RaA ASTTRSS rEeRfatedsaiatsh of t he

St1i ppi NguREHh beriBoditRt SAEE NREALGH aCr@%e'ﬁ'ebﬁ%éd dalbst @efpg@ﬁ@dhtaﬁﬁg b g%&iirgf
gases -10 WO 2006/ 065577 PCT/ US2005/'044031 entral ned during regeneration

may be rafibaffiesdEdchoinetod thechedfley maphivye a pesfaratge sentionebachdiaffle siay bst andpi pe
100. [0039 t .at.i t al.y,st d.i ti
oxygenatBOUH S RG e SERRR LY GRaT Bt i A i re iyl pRaHC | 1

r egener aj@per ATHRBBHRHAERANCES atipsdr iy (PRRTscRRYIRE. Therd ma9IRNMEIRIREh

catalyst inlet, a stripping gas distributor, and a stripped regenerated
cat ¥ ystouslgt fozgases frogheaid ragsaeratsd catalyst sippingseetiosranddhe regenpsatar, exherat al yst

tri t aj Lity of. bafflgs. Each f the baffl h
2 o Foraf Bl SaBIvl bl ReioRs i 5 st iiod valns itepeifor e °°
over | appitfgpivg ORtrivut@ st e béle\e Saidire gdrerataeinayatse:. The kit inkk iapner . The

stripping gas in the stripper may conprise nitrogen. There may be a common
10 out | eteaf the topakihe sirippes 5#15 ca@ééh@%% w@swwﬁg@ battem b thestEprati on and
the regenerator, where the regenerated catalyst stripping sectionis in
fluid communication with the regenemtQiprhe stripping distributor may be
bel ow said regenerated catalyst inlet. The catalyst inlet nay be near the
top of the stripper. The catalyst outlet may be near the bottom of the
st r ipper[00#0ANVPIAR exparifneaiaD3imatationyveasiconduci¢d for amMIEQ enituagiocofidlyct ed f or
ses

20 O YDkl TS Y o SRS L S el Ak SRS RS SRRSS
The cat adayfyst tOHrbsectst. Thé tdthlgStaloPriRePNsitipdiRinophe¥phate 5 APOY) afolecular
sieve. SAPO molecular sieves comprise a molecular framework of SiO,, Al,0s, and P,Os
tetrahedral units. The catalyst may be circulated at a rate of 136,077 kg/hr (300,000 1b/hr).
20  The coke on the spent catalyst is 3.0 wt-% and the coke on the regenerated catalyst is
0.3 wt-%. The amount of coke oxidized in the regenerator is 3,659 kg/hr (8,066 1b/hr).

' [0041] MTO unit is designed to convert methanol to light olefins. In this particular

example, we have assumed the following composition: 5.0 wt-% water, 95 wt-% methanol,
0.2 wt-% ethanol, 1000 wppm higher alcohols and 30 wppm dimethyl ether.

25  [0042]  The entrained components on the regenerated catalyst returned to reactor 10
without passing through regenerated catalyst stripper 70 per 1000 m’ catalyst are as follows:
16 kg H,0, 37 kg O,, 462 kg N, and 124 kg CO,. After regenerated catalyst passes through
the strippér 70, the entrained components per 1000 m® catalyst are as follows: 0.16 kg H,0,
0.37 kg O, 4.6 kg N, 1.2 kg CO..

30  [0043] The above example is only intended to illustrate certain aspects of the present

invention and is not meant to be limiting.
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.si eve. SAPO nol ecul ar sieves conprise a nol ecular framework of Si 02, A1203,
and P205 tetrahedral units.'The catalyst nay be circulated at a rate of
1136, 077 kg/ hr (300,000 Ib/hr). 20 The coke on the spent catalyst is 3.0

‘W -% and the coke on the regenerated catalyst is 0.3 wt-(@ {hzeaa@r’rﬁ)yunt of
cok di gpd B Lhe, s aoener al is.3.609. kg/hr (8,GW, ri. 4 P (@)
uni Fjﬁ)‘g“dey%rg'eﬂﬁl 1 oﬁcd(’)'g[e'g?ﬂte '"Wég{hgr{@l'“:%ﬂ"&&"i"ght olefins. In this parti gg g/g-
exanpl e, we have assuned the follow ng conposition: 5.0 w-%water, 95 wt-%
met hanol, 0.2 wt-% ethanol, 1000 wppm hi gher al cohols and 30 wppm di net hyl
et her. 25d1Q0##3: The entrai ned conponents on the regenerated catal yst
returned to reactor 10 w thout passing through regenerated catal yst
stripper 70 per 1000 nB8 catalyst are as follows: 16 kg H20, 37 kg 02, 462

kg N2 and 124 Rg 4omethosraferocessingwpeat mlmﬁahyaim@@&&@@céﬂmﬁh&gffeed%{&‘( to
ol I ows:

stripper 3Rfnk BsnveRtdAd onents per 1000 nB catal yst arée as
0. 16 kg H20, . 0.37@%&0@?&518%“”&65"@2, 1.2 kg C2. 30 [0043] The above

exanpl e i s onl gharging ademttdroviih datiiyst;at e certain aspects of the present
i nventi on and fshot .geant to be limting. -11 p: If "H, 11J 0 S . 04 +IER
3:1 VS 12 0 ¢ T83Y08*Ygmaiementaining feedstpeintsf sajst se®tesi ng spent cat al yst

from an oxygenedneaceiag s£it Bk ptnhedal 06K R D& QRYISESL 9N, process
conprising: charging a reactor with clg% al 9/%?‘%%4%%%?3261}?&?8“‘1Pea"tor and

oxygenat e- cont ai MPHETEH Fegenate-gontainingrfesdstook to saihvlafing WHilSspeflding
oxygenat e- cont ai @jliagatgg@qgtpggdﬁcgvisiigs éﬂtg%}ﬁl?étal yst in said reactor and .
gI§ eedsto

converting said oxy%enat_e-cont alnin tk to said olefins while
‘spendi ng sai dC8HCEApESaidspent oatalyst; sed d spent catal'yst; regenerating said
spent ~cat al yst mﬁﬁﬁig i hol ai.d regenerated catal yst of gases '
ent ralned dur isng sal %‘Qc} %gélj}\ég@g@?an%y%ttoéﬁagsf?“% JHEg SalddresFmiing stepur t her
char act eri zed 3- nThtmethodiof claiy @ fertidrichgrastt € diis tha® 658 Feleh &G %éf) Qurning

sai d spe i conpusti o ases. 3. The method accordi'ng to claim
1, furthreyrcc%ﬂéll?sgg?%}( %‘%‘Q‘%Sﬁl ﬁ‘?gl?t°§§ib%t§’f‘ﬁi°ﬁlﬁpﬁﬁl°§tgéf?s- i s acconpl i shed with

ni trogen gas. 315THe méthed aedobdiflg aCaSihdl Hirthd? cBhdbtRided i Lising
strippi ngs sabg ﬁ&%ﬁtwi&at-é'g’“ of hydrocar bgns be %erde&élﬂaaft ?(Saggﬁglg;ifeﬁ’ng
st ep. -LOTi1p nitrogen gas. .

15 4. The method according to claim 1, further comprising stripping said spent catalyst

of hydrocarbons before said regenerating step.

- 5. The method according to claim 1, further characterized in that said entrained gases
comprise oxygen, carbon dioxide, and carbon monoxide.

6. The method according to claim 2, further comprising discharging said stripping
20 gases and said combustion gases from a common outlet. '

7. A system for regenerating spent catalyst used in converting oxygenate-containing
feedstock to olefins, comprising;

~ areactor (10) for contacting said oxygenate-containing feedstock with catalyst and

converting said oxygenate-containing feedstock to said olefins while spending

25 said catalyst to produce said spent catalyst;
a catalyst regenerator vessel (50); and
a regenerated catalyst stripper (70) connected to said catalyst regenerator vessel
having a regenerated catalyst i_nJet, a stripping gas distributor (90), and a stripped
regenerated catalyst outlet.
.30

8. The system according to claim 7, further characterized in that said regenerated

catalyst stripper contains a plurality of baffles (75).

-12.

AMENDED QureT



-5. The nmethod according to claim1, further characterized in that said
entrai ned gases corrprl se oxygen, carbon dioxide, and carbon nonoxi.de. 6.
The net hod according to claim2, further conprising discharging sai d
'stripping 20 gases and said corrbusti on gases froma ogutlet. 7. A
syst@g fror U&gﬁ@raﬁﬂ.]uﬂ]gyﬁ%ntjgﬁtﬂ%ﬁﬂf ed in convelﬁé%g 12 0CT ZD B
oxygenat e-containing feedstock to o I'ns, conprising:. a reactor (10) for
contacting said oxygenat e-contai ni ng feedstock with catal yst and
‘converting said oxygenate-containing feedstock to said olefins while

spending 25 sd. dThmysteyrs heconliny UMM ﬁ%&é@ﬁ%ot@ﬁieﬁ' M Tt sﬁd? S'i‘ér)ft%g

regéner at Yosal éﬁﬁ ij‘élﬁ%: and a regenerated catalyst stripper connect ed
to said cat §ﬁ§ FE P §PTH0p Qutlel (58)fay gengs é’omeﬁgmgatemaieateatdy;tshmpa:} et, a
stripping (P@sandisaidrre Eﬂ{or(vgg}:l ner at e taI

outlet. .30 8, The s%/élgtem accor ﬁgﬂgé‘%@ %rlgir%hﬁgata{y F3HRper ‘gf%{ ezgt@r, n
t hat sai dVFisﬁbf?é‘Pé‘tS@tgle ¥essell yst stri pper cont al ns a pI urality of baf fl es
(75). 512 AMVENQE 12 aU-C.a VEENS 12
OCT. 2066 9. TheDglEes]{yé%ma%:gg?}gnl{s “faizn, Bl e‘?"haF%fr“ff}?éfi %H’QF%M@FD@@@ g t hat
sai d regedétrdumr(90)asbellow(§5.01)regmkm%6atﬂy§thﬁmpn outlet (58) for gases from
sai d regenerat eid .f:hatsalt st stripper and said regenerator vessel, and
sai d regener at o Wy E‘tacg?rfi’rnﬁﬁ%fda&ﬁa r hagrstesizad i thatsasbestalysp intetas
singl e vese=ltop &f shil reg'éﬂ%ra‘iyc!séa@il}sil raeli 5 Bta racteri zed
in that said strip EI n%eg di str?%?t or (90) wsp%dgeg\l/?/rfsegﬁ egeftr:s@’rdgt ed
catal yst [5§FRFated §atalyfle "5y st em according to claim 7, further characterized
in that said catalyst inlet is near top of said regenerated catal yst (70)
and ‘said catal yst outlet i's near bottomof said regenerated catalyst. -13
r AMENDED SHEET
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