METHOD AND SYSTEM FOR CATALYTI CALLY CONVERTI NG OXYGENATES AND REGENERATI NG
AND STRI PPI NG CATALYST BACKGROUND OF THE | NVENTI ON [ 0001] This invention

rel at es twoaossalsksyd and system for treating regenerat edpcatidhystosdodr an
oxygenate to ol efin conversion process. DESCRI PTION OF THE PRI OR ART [ 0002]
Light olefins have traditionally been produced through the process of steam
or catalytic cracking. Because of the Ilimted availability and high cost of
petrol eum sources, the cost of producing | i%ht ol efins fromsuch petrol eum

sources has beeMESERGRIANDI S HaM FOR AL YEIGALRY GONVMERENGeds for the
producti on of OXYEEDUSTES ANIR REGENKRATINGHENDSIRIRPING GATALNST ve
materials for light olefin production has |led to the use of oxygenates such

as al cohols and, nore particularly, to the use of nethanol, ethanol, and
hi gher al cohols or their BAGKGROUMD) OVbIBEUINYENTIOMN:s such as mi croporous
crystalline zeolite and non-zeolitic catalysts, particularly

silicoa L hop e SAPO).. are, kno t onpte the conversion .of
oxygenakdeﬂs6l1 o] W?@?’%@%‘ﬁmﬁtﬁ% a eetp%&]%lnv&:sélggfrg O UgHWRs {?ﬁgneﬁ%?iﬁ%@g’ate@cri be
thi s pragesgsechae warejfm@n{/w@ﬁjﬁfcemese 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; US 4,447,669; US 5 095, 163; US 5,191, 141; US
5,126, 308: US 4,973, 792: dnESCRIZLIOSN OFISE PBHOR|AREen a catalyst is

exposed to oxygenates, such as nmethanol, to pronote the reaction to

ol efins P@ﬂbo rﬁgﬁpagﬁﬁ%qﬁeg,%it%gitgﬁglweénﬁ)x%{&@{l #l:66o1PMd ﬁg‘ﬁ%é’%fs‘?%ﬁg‘i t ge

cat al yst. cunufation 0 epositsinterferesswt cat
abi | i t ycatalyfic orakimgt Becausacf the limitad avhiabditp and high coske pdaplesi souresghses,

the catal yst. | ases actj vi nd | ess of the feedstock is gonverted to the
desi r edoBY &f o Basept SleFts £51a,5uEh DetEute s v SRV e RATGREIG  om t ho
catal ySLié%Y ﬁ&%py&% Qi faMs ibr‘%l’(él/ﬁ%&uctifoﬁ%tf QlinRebuks Qﬁexﬁﬁ:%%! ytic activity of the

catal yst.” The regenerated catalyst may then be exposed again to oxygenates
to pront®3} he Bensearchifonaltepnative aterial{ HOLEht dtbln prodostésh leatled tosthe wset of coke

9200511 ke R AN B AU A SRS B OEEA g | @
higher alcohols or their derivatives. Molecular sieves such as microporous crystalline zeolite
and non-zeolitic catalysts, particularly silicoaluminophosphates (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, carbonaceous 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 regenerated 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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directed to the regenerator where conbustion wth oxygen-containing air
burns of f the cokedeposit on the catal yst. The conbustion air used in
regener atwoQoddnsszzat al yst | eaves carbon nonoxi de, oxygercTarsdoosaidden

di oxi de gases entrained in the catalyst. Oxygen is not a natural byproduct
of the oxygenate-to-olefin reaction and when introduced through entrai nnent
with regenerated catal yst creates processing difficulties dowstream The
presence of oxygen will increase the anmount of contam nant carbon dioxide
and car Bi§Ro P getakyst: g cambugfiontair whed in regepmretingthe caalysbleadissritwa and

The. concontrdt aR s REGLRRTbAHE ek RPERFARTo ot SRR Db blibog) *

Car bon diaaxildgpicluet cfahé axydeantie-tbdlgihl neactiongihd dehetihyddized areugly opyl ene and
is renoved using caustic scrubbing. By elimnating the entrained carbon

( g .
di oxi de SAHBRCREVTtR frasasiated satalysh Frpates pragessing dithiquliis doumstreasn The t he
downst r Usitoly ' i fi : j: b Nat | t he
en}xlszi ng)gépgﬁé;/kgen ﬁg%ﬁ?ﬂgﬁggeﬁgﬂh? 0 luIr‘l{e uc?ljhaén%%g%%%tg lélrcl1 |’£611‘$@ %]glrda?(g)l?l ing in
t he downsdosain fomust ancorsrtha bbsiredgdduct dierborgdiopiele ahd omdbn prcmbkEle®niraintd e
downstream acetyl ene converter. ]Jncreased carbon ponoxj de increases the
oper at i %ng gﬁﬁ@%@i‘?@?‘g 38?0 ﬁlﬁ@%S%{yﬁgﬁ@eég%W@FatW%%F SPHARINRES IBRRS t he

oper at i REeAROGudpet ween normal operation and the maxi num al | owabl e
tenperature to avoid thernmal runway. SUMVARY OF THE | NVENTI ON [0007] A

met hod i[80Q6] sc| Csrbdn diyxidst isiapontagivant irmpoigpcegands ethymne aed propynednd &t al yst
used. in _converting an. ox nat e; cont.ai ni ng feedstock, to.ol efins conpri sing
Feafher aEPRY L R B Sn Rrfie e eRE RGeS R A G 1 n
anot her r3sdgfated datdlfRk, B8 ciistidosubiptioh P56 doWns@ORY 8hustiBYerubber is

oxygenat e- contai ning feedstock to ol efins conprising charging a reactor

wi t h catsignyliqantly esslgicedy Blivsinatingjibn antzaiseshexsigai hgs the ddsefiaif rédvcimgtthe r eact or,
contacting t. 0 enat g- cont aj ni ng_feedstock wi.th the cat t in the
react or pé)ge&gglgf%ér R ﬁlr?e 08%758%?%‘},5@%?%{.‘1%‘?{5“%‘é%dd%{%c%efag{%?l&?ﬂsmﬁm| e
spendi nghd d@visatathsttylons ¢eneiRt. I c49RE cadeR indhdkileYhdreasds thedpeiaiRbng t he
regener ated cat altxcst of gases entrained during the regeneration step. In

another tempeaiiregt the acapdenpennvaiter angdhergiose sarrgvpsthe waeua@'ggreeagaﬂoewf@fat al ysL .
| f , i : | yst t
{ogener APEY BRRGShrpd e ALARRATIISIBIC LI BRRE: 1 Nl N BB ol 07 o7 1

catal yst used in converting oxygenatecontaining feedstock to olefins
conprising a regenerator ansiUMMAB&NOF ATEIINYENTION 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 aregenerated catalyst inlet, a stripping gas distributor and a stripped regenerated

catalyst outlet. In one embodiment, the stripper has a plurality of baffles to enhance contact
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having a regenerated catalyst inlet, a stripping gas distributor and a
stripped regenerated catalyst outlet. In one enbodi nent, the stripper has a
pl ur al i t ywohwodmafsfizes t o enhance contact between the stri pprng@as+asd t he
catal yst. The catalyst inlet is preferably near the top of the stripper.

BRI EF DESCRI PTI ON OF THE DRAW NGS [0009] FIG 1 is a schematic diagramof a
system and nethod for using, regenerating, and stripping a catalyst used in
an oxygenat e-contai ning feedstock to ol efins conversi on process. [0010]

FIG 2 itstweeithestuppingghs ambtheagtalist. dihe daiehishinjat fis prefarppy meafth¢tap, of the

DETAI LED, DESCRI PTI ON OF THE | NVENTI ON [ 0011] Oxygenat e-cont ai ni ng feedst ock
may be CORRSFted to light olefins in a catal ytic reaction and the catal yst
may be regenerated and stripped of entrained gases before being returned to
catal yze further reacti NEFFEESCRIGIODOOPITHE DRAOWIYESat e, such as

met hanol , may be contacted with a catal yst containing a nol ecular sieve in

reactor 10, Catatﬁtic activity. shoul d be nmaintained at a, predeterm ned
: dhed Fr

| evel fdPOYlygeklfs e isgrchsmptirgdirgrameiaysten ad JeyregsrRrainge and o
ol ef& ns. j i ik ' Y :

r erm:%/ed S\E\n ?3%% E%fdggtul%?(? %&gw‘g@ f}%tg r?s ionﬁn%;%g@grt %{gcttgiogﬁiﬂg}eoweralaﬁﬁ&e%
oxygenat[@0nint aFHs.riyisfacsidbstiowlofitle wpederaisd cfhlystdirgater ofiFE. Icat al yst
particles by various gaseous streans allows transport of catal yst between

reactor 10, stripper ri I - One
oxygenat econt ai ni ng fiﬁﬂéﬁgﬁﬁﬂ%@%‘ﬁ%ﬁgﬁﬁ%@%ﬁ ol to olefin (MO
conversion process nay be a vapor phase, fluid catalytic process that

conver t sjo0et|hanokybéha@-edritaifingeéd¥iick nyayeictioh e edan dight ORFhE R cArafaist ock
may be commercial grade nethanol, crude nethanol or aga/ conbi nati on of the

two. Cr udectivand His cappdyst raydie rggenstaterbandmitipnedtof episaimed geschhelore kying hesi s

| 3] i - h b
N Tt L St g e
bl end nmaytajey eonfidtdtionith aketalysetontSlingadn 82061 8Ysineiig iéactdy Dt CotaBfiieraghviyy

feed conprising nmethanol and water blend nmay be 80% net hanol bK wei ght. As
seen i n $opdd be maiteined st & predetyrmied pevehior joxy genatereanfainiag deedsipsk twhke may be

a bypro . . : act
i b oy oafusty plERARUSES, DO CRE I B3 BRaE AR adlil| HrfioBe
deposi t seaoeethwithiwe distupthegy catiaiopns forahelred etivneafaxypématabotainingt feedsrias t
oxy efore, spent catalyst fromreagtor 10

may ?ﬁgaggér{u%ﬁgﬁlgfg%(ﬁo%g&g%élyé? E%}'tlg]gs? [)y various gaspeous streams allows transport o

catalyst between reactor 10, stripper 30, regenerator 50, and stripper 70. One 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



mai ntain the desired activity. The catal yst may be silicoal um nophosphate
(SAPO), having atetrahedral unit framework form ng nunmerous pores to best
cont act mwohaswies$reed during conversion to ol efins. [00b2i/tARdsHRSB1 A
portion of the spent catal yst may be continuously drawn out of reactor 10
for regeneration. Before the spent catal yst may be regenerated,

hydr ocarbons may be stripped fromthe spent catalyst in reactor stripper 30
using steam The spent catal yst may be transferred to regenerator 50 where
t he cokdetrahpdigbunis fraperofls HmningenuragransRares ok qontagt mgthaneldged dringed

catal yst_, egeneration may be entrained in the regenerated

cat al ystcoﬁagﬁﬁé&ggbgél yst is renoved fromregenerator 50 and the entrained
gases ngg0IR} di Ar lgakt asortion bEMespent batalystlby be bentimabusio st owtpfmet hanol to
ol efins. [00;13&] The cat al yst maut/ preferably have a void fraction between
0.2 and regotprdfiforneengiatiare Befprg theesngat Gatadyst eay bedeemerptedrhydiosRdopiEe
spe C i | . . 0 -0

Yol bal 1 BTt WG SR i sp BRI, e ol ey

cat al ystbenmpsforred ér migkneriter 5@ twbeerth cdkewhaybarethdded faotn Meaathlywresulting

preferahly be between 0.2 w-%and 0.4 w-% The percentage of coke oxidized
Ty pr ofB RIS AN oD TR IpgeTeEOn e B eieynegan e negg&a‘té Wt - %
and ”DStc_af&g)%{ Ghabine Berat id ﬁﬁ%%c?ﬁoﬂﬁé%@r#eiﬁ&lﬂ atfUGE eaifY fRLORGY BaSES

used during regeneration nmay be renove romthe regenerated catalyst after
r egener atisroptiveyto cgectayri® cohdifonhian corgeineg methandGp obafinsas seen in exanpl e

bel A i i fi t t trai ned . i i.th ted
cat By s QoFHER' | 167 EaoRS ha R ey boue o deton friere i EE FHERGHS  gases
whi ch By RALRASOFNRLEONS And 0ol TRE BblSdn 1l 86t etalist b 1Pk SR YheRpdaHot ur e

b
or sinpl'y carried in interstitial volunme between catalyst particles.

Ee]gener E&‘@H‘Vtcmdazw-%myl merettypin@lbebe\r/ﬁ@lwem 3 etréhendii @ widat Bieymike on rtlileppeL 70
. 1 ) e .
Che cat APERE LA mad FErY he butBEt 0 Sl Al B BT S PR RS 1

one enbagdiveRiden .1t biBD ASH-BATRS pMbéied BHEokO BRI A nted RefRr4blPys ste ( CO
carbon nonoxi de (CO, and oxygen §O) are renoved by nitrogen (N2) gas.

)

Useldf deastBonitdatmens poeferablyebe aiderist 8 wtn anf anashipiefarably ielaf lepstP0cet-Tohe
relativ io t | ent.rai es. 1 i des, of

nitr ogeﬁ‘)(r)rg{} be%ugg(rgéggﬁr%%deg%ﬁéeg%fl odr%gg r%%ﬁez%ﬁ%n %‘gy[g%tg?lggﬂr/\q%ﬁ%lﬁlﬁe cat al yst
del i ver edgdnptated @tdiDnftidOregbdralem Wf cytldne 3gatitiNegen&ator SOERIt@s Sedhdaar d i n

t he downstream cryogenic recovery sectjion. NOx may include nitric oxide
(NO), niep@glerpelow, asignificant amount of entrained gases remain with regenerated catalyst

when it leaves regenerator 50. These entrained gases include gases which may be adsorbed

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 (O,) are removed by nitrogen (N,) 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 (NOjy), nitrogen trioxide (N2O-), and dinitrogen tetroxide (N2O4). 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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di oxide (NO2), nitrogen trioxide (N2Q2), and dinitrogen tetroxide (N2O4)
Trace anmounts of NOx can react wth hydrocarbons to form unstable
conpoundswobh@swsonpounds are known as NOx guns, nitrogemassogommsl vapor
phase guns, etc., and accumul ate over tine incryogenic equi pnent used for
purifying ethylene. NOx guns can lead to a risk of explosion when equi pnent
is taken offline and warnmed to anbi ent conditions for maintenance. [0016]
Stripped regenerated catal yst may be returned to reactor 10 for further
conver siwypgshicrasuipapest usasl ’rz/ar prtifysng oylenss diyegwns eandead foomrigh oferxprasioned

gases Wi th r er at catal yst hel onversi on of t hanol to ol efins by
r educi ngw%e%eﬁggj&%n ! %%%%@%ﬁaﬁﬁdrw "]’rglgg? %?’m%ﬁ%{aﬁodldgwgﬁ?{gmal&{ﬁqaﬁc&t S on
downst r €@014}r 0d8eippee eepeaeted @dlydl mdly be egamedits BaERE 10 dort fiehé@RRekRhed
catal yst strjpper to_strip_the entrai nedﬁtgase,s fromthe regeneration step

may be bB¥imEkanobtoolghies. dmabsgnesior eductee ined @asesgvidlt reganespipd catalyst
Prefera itr .1 ec t : . ] may
be. bot waipes -8 b BRE] Bt AL RAREAAI 00 Aot reih BPELa
pr ef er abtuptingt dvevimnedstsagedovdistrearh @gboduot tebeverggener at ed cat al yst stripper may
be between 3.0 and 4.0_.kg of nitrogen per 1000 kg of catalyst. [0018] A
rrgt hgd dﬁﬂbﬁ oce&ﬁr%n@aﬁegi%? H}'@»{s&%@@tﬁp atalyss ﬁ‘i?@%§¥ @rﬁtrr%ﬁ@tyqngﬁm[s# gase]s

nat Nl i I : i sed
o oy e B O g o B
t he r egdhefestbly ghesnitpger Giddcddd thrihorgemmitod catelyst sifipiser metyttechetween®.0ardsi ng

oy dinar 80 EeAt St rrediBigRs cidist Shorheratbabisr Bedidatmeliertts Bict of 10
to a hy%%@fa@mawét@aﬁfpe%%%e 'b@%@ﬁt%g)tﬁfd HOKL 8f hReBE pat ﬁ%oq%t@' yst

stri pper back to” reactor A nmet hod of regenerating a catalyst used in
conver t ioatplyskygenat econt ai ni ng feedstock to ol efins includes: charging

react or ith,catal ys f eedi n he ox nat e- cont ai ni f eedstock into
react or @gl con f?lﬂé OERECS%%‘%E%I%S?S’S?%%?H} ?16%"8_@6@[’88%%‘%&1”‘?’%@2‘ it al yst
i n reactRntaliin@REdSIOEN RY dlbMits hiIRdésaessientingtie SlRbE Gl 8d SRApHINEe t he
catal yst, regenerating the spent catalyst, and stripping the régenerated

cat & y streginetpieroentalygtiodisased caigainedyduring the srgeneratingigfest ep. | n anot her aspect

f th d, b tri d f t.h ent catal yst
bet or TR eqe e FRRAERaIT B Bh o3 i BT o Hhi FolBiRhe B0
di oxi de,olefirs, dercalysbRrsheeting bey deRitBRInfABNn et @st6ckRIdl&si tRR cls@aeier at ed

catal yst _stri pPi ng gases conbining with the conmbusti on gases and )
di schar df#g reactor 10 t0 a hydrocarbon stripper 30 to regenerator 50 to regenerated catalyst stripper

70 back to reactor 10. A method of regenerating a catalyst used in 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 stripping the regenerated catalyst of
gases entrained during the regenerating step. In another aspect of the method, hydrocarbon

25  vapors 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 comon outlet. [0020] As seen in FIG 1, reactor 10 conprises a

| ower reactor section 11 and an upper reactor section 12. Lower reactor
section Mo 2oé6sshe process reaction actually occurs, pconscess4+mB1 a f eed
distributor 20, a fmdized bed of catalyst and an outlet riser 13. Upper
reactor section 12 may be primarily the vapor/catal yst separation zone.
After the prelim narydi sengagenent at the top of the outlet riser 13,
cyclone 14 carries the separation to a greater degree. Separated catal yst
may be cbsengageatdny at e yari efithe puietujsprel3, crelenot4 saties the separifiarktodagreaten

| ower re ctarosecti 1 reci.r nduit 16 throu

valve, | tBEE S Ruuathled SRR eRRar YR Upbettiabor SiPa 22 Bt T, o
ol efins cﬁﬂﬂltb)l@tﬁ/@ﬂ‘éﬁétﬁr A6 ¢ B/ iDMcirbfati®dedndan 181tBrodbk 6 RRGeLvd, @M r eact or
10 by conduit 15 which directs the olefins and byproducts to a product

rec over yn@n@@e%le desirpsl qagalysd density dn fayrrgacqotort IHeTheat@ﬁer apdbynredustty ed to be

reactor HEAReARS shettetict e TRp Bt AR BB O Rod R N AIPERR Berge 1

bet ween otamenamy 2KICs td/a peodueceleesady prochs. Tbeténtperamreahmgeefmlgm%actbsls
bet ween 1800C and 2000C. [0021] dro arbons al so_may be included as art
of the dsrsf@eﬁ%tcéb%rtwarrhﬂjrrb Watedtf trsrtgarrgﬁ@r thedgmppraiye in the

f eedst ockad s BURRERAG0RE ald AP edTh@ rere Fh8Y %y@ggg@l%oé he

catal yst ing conversion o xygen ?ee ons may
i ncl ude ade€DS., Moequtfevablp tredbdd tamperaeaetrange mbctwaexi t80°CoandA00EAr es

t he of. st ed t enat ont ai ni ng feedstgc t he
o S TR R s e o RN MR R

dir ect eq{j&cﬁoéa@ﬁ&{s%clﬁéléd M%Eé fealstSént tretaegt)raéti @l‘Cthé')ge& th he %wéura}%levtm 2] The
stripping process renpves the volatile organic nponents whi ch be

ent r ai nedtirugfurdof the catatyat ojmngpzonmrsmo of nXyganaiy fﬁ@gtenﬁrcfatsoHyafbcavhom mtappr ng

gas may as over. t he in re ctor strr e

O oar el aeSes AEsinG PO oA P8 iRontorid it or

stri ppereéasew t8 thd H&Befifle-cbRBRg Fé@&@kﬁﬁ%@&%@t BaBhies ay¥&l Cadlykl ama. r eact or
0 to regenerator 50 may typically be between 0.40 nVnB catal yst

stri

andlg 8omaBherBithdraainfsam messtonl@ dnd diregied bt feactorgrigperi3Orrstuatd edjacgpiteal | y

t he range. forgfntrarned steamis between 0.60 nvnB8 catal yst and 0.70 nB/n8
catal yst'. 4] MIO regenerator 50 may be a bubbling (turbulent) bed type

of desi gq0022) The stripping process removes the volatile organic components which may be
entrained with the catalyst prior to entering regenerator 50. A stripping gas may be passed
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
ai r bl owewoanodiss®752 or pressurized air supplies conbustCiras2¢3®44001
regenerator 50. Catal yst regeneration nay be exotherm c. The heat of
conmbustion of the coke may be conbusted fromregenerator 50 by vapori zing
wat er circul ated through tubes in regenerator catal yst coolers 60. [0025]
Conbustion air may contain oxygen (O) or other oxidants. It may be

pr ef er r edeany Gaksplepositereremayed fiont e wpletyshdyringmegensrationaforméngs | ut ed wi t h
ni trogen,, %te&!:éﬂﬁ gas, orsteam Coke deposits are renoved fromthe

cat al yst guri ng regé/nérati on, formng a regenerated catalyst. [0026] In one

enmbodi mejo026]r egémenatmboditheat) Myechs@r 30 fcbihipasderflsid bkl eectd 5324 HRREr
di sengagi .ng section, 54 and a | ower section 56 conprising regenerated
cat al yst HsEPERE sePtio a9d adowsheschen ep ePmpBYIng resnsrated caighst srigping| n

oper at i 0fc4i5PES c%%a eraQr %ﬂk%%o%le?soﬁﬂtln Sﬁérﬁdi(yns treeéﬁs %ﬁr%brcﬁﬂtausgpésrgtead or

10 by an expose yst stanhdpipe 22 with conpr air rrom ri but or
51. Contatdlysmtiahsfertyd)fnmoeadiost by ak exgosahedtdigstcamdpips L2 agith conpassed air

upwardl y_ t hrough fluj d, bed section 53. A sma|ll portion of the catalyst
rgmai nsy@?fprdéﬁt‘%‘éﬁo’(/\ﬁ'%%t W&ﬁ%&g@%‘%ﬁ)%&wkﬁgg% F%taﬁ’ﬁt%gtlt B#SEBY cycl ones
55 whi Chup‘i&‘di’@lﬁrﬁh%u@h‘?lﬂid’%ed@%@ti&ﬁﬁi% 8rali ﬁ@&i@hl’)ﬁghef ia%'isgs% REnGRTBHSEAQ 8RS €S -

Catal yst travéls to the |ower section 56 viat egs on cycl ones 55.
[ 0027] |the combestivodjasesrand eniepd ikt 57 lofieyadarsesisn widgle sepastomubh ofithy eatrajned se

oo 07 REL B SR, b Pt B et > 1

Conbust i gNcyfcldiRs 9gses are discharged fromregenerator 50 via conduit 58.
[0028] Catal yst enters regenerator catalyst cooler 60 through an opening 6
1. Cat al p827lent ér pngjebediments by piesh flaie 28s ntregangtater ¥umpy cempiisesastfebows by

exchange tube as it passe Y h t I d returns to
Fora D eeael Sl 32008 HEONAUS Dl RR B b 05 S S0 et Bohb0r 1 o ng
wat er i niegidedl € Min tHedluee4s RaMpErebeestoRs® CVRYAREn HhY bl HREEsdRaMA Frodh
outer tube that cr:)nt a(;lte?ﬁt he categl ystoand an inne? tu eefor c?rcueati ng a

cooll$ ng FeeneertortQividicendit gas conprising air and distributed by a plurality
of Conduwbgﬂent %rata(fg% leg%lésgrlgﬁ%rﬁgemipc%aﬁlgsq cgcglgr g@ﬁﬁ&?r%iud% le i 6t1h g%%gfgt the

cooler 6 d throu upper disergagi ng secti The
f1 ui di zi eigergscoob G0contots thid duterdRpRoslotahdanexdiaBgtube bs & PhssehaoWawardly

combusted fromthe . ) .
through the cooler and returns to fluid bed section 53 via a conduit. 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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catal yst. [0029] To prevent the entry of |arge objects such as aggl onerated
masses of catalyst fromentering the cooler 60, a sheet of screen nmateri al
covers op®0i20@/G3s77The screen can be secured to openi ngPETAISE®ISOAGL0A1
suitabl e method. [0030] After catalyst is regenerated, there are gases
entrained in the regenerated catal yst that increase anounts of byproducts
in oxygenate to ol efin conversion processes and nmake downstream product
recovery nore difficult, Entrained gases should be renoved.,prjor to the

r egener FERIOTCH), Hhoyrange et liergas gntr@nefg@éy drefagblydechetwesmihs 6}1 oY vtand

pr oduct J &4e egg&our ces. Wien the regenerated catal yst travels directly
from regénerat or back toreactor 10, the range of flue gas entrained may
pr ef er aljog3tie b&‘hme@ﬂmiﬁecﬁgaﬁd frémaagaleysdr HNdaPinduadB/OB COaCD,y L, NOPARIL] The

o eI e pelt hotIeC ot 5 Ry B PESD R sto Uty Wadie Sbeinsaalier 10

tnd 0. %%%29%%%%%%}%% PURB O TER B 08 e D e oo
n8 of ca‘B@Ilqgsi*gz ba:m?emmOO amdlbiDdlig G@zgale%ynaMéaaEa?ymehﬁl;n:?sgglmﬂgaamg?nt ?]e
f CO oun era ()

gnt rain oﬁ?@ﬁ%g@m{@ﬁ@&ﬁ@%m?gﬂ R@@lﬁl ﬁ‘iﬂﬁﬂ CPHlpPé’é%to 10. More preferably

at least[ Bé?z]wt %éféram@reat %&m Wed, SAsE endfifed ﬁfér&ﬁwdeoemfe WER RS {00
react or [0033] Affer catalyst is regenerated, the catalyst enters a

r egener arbeniordax Mays prefenablypé teasi() Whio ofghe Piranestzases ateyenowdighprer 70 may
@ntl guous th tt hfe] | oner section 56 of the regenerator 50 along with
coo GEVERR 1 Hragtor % regenerated catal yst stripper 70 is within the

vessel qosdje catrrl ¥shlykEd eRhahRd, BE catilysbaRes ateddntrated) catdly®BRipper 70.
enbodi rrqut 3]r egener at eglr ca%kl%yst stri ppveglrsy 70 % b%ejna cyli nd§r,| cal chanber
e

connect eﬂnetrggqnwwd)mly@étrmp@h7(551% foe ceniegiona maih tholoyyes rs.ecttwatS 6r@é]efh er at or
50 and r eg%l%%t(?rt sebdal tg% i2f &0 E{R:%.}laatqn}é%/ PegF'ﬁs Oat%% n%mgrst S%%ép% i, % 1t§1 i tggm) n

shel | . er ator e pper S

connect egs&y of theduial st ﬁigél&ﬁ‘hﬂofl 80.tAeseet HePET. &, ﬁdoﬁeaérﬂtbotﬁﬂleﬁﬂ; fagehditted
regenerator to the stripper. Regenerated catalyst is withdrawn from

r egbher atlyssoripner ) max bea cykindsical shagpher commeqied e therlewerteations 36 phy be
I:Lt? :atfhyétel g’1gr‘a51yr%e W 5?%%5@895}?% Ilggla%l?l egéa)lg{egn %ﬁgst Stggs errﬁ)giﬁﬁg r’%&n di rect
downwar dveksedwith a common shell. Regenerator 50 and stripper 70 may also be two separate vessels
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 fraction 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 catal yst when it |eaves the stripper 70 nay be between 0.3 and 0.7 and
typi cal | ywbebvwmess?9. 4 and 0.6. In one enbodi nent, the sPCrps2ng/0gas1
conprises nitrogen. The total stripping nitrogen used may preferably be
bet ween approximately 1 kg nitrogen/nB catal yst and 4 kg nitrogen/ m 3 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
6

fr om r edenherdersidmor thp pagking toi hip freguspendsd weengieted afalyat. Jha asrusiedifiagtion  80.
The stri&gh@gn&gﬁrig%%ﬁs is@e‘i@%ﬂ%ﬁjaﬂd %7di stributor 90. In one enbodi nent

the stripping gas ses nitrogen. ternatively, the catal yst may be
di sper sq0035) st i ppeferidd dmbodanéntnihe rdgdeaciatedi canilysgnasdeimypedee fiorth ddderced

via distyibutor _90 taothe undersi de_of .the packi rip.the_suspended

r egener &08AVRE Hpydp thergtdppeg ggﬁ?ﬁgaﬁr@é&siaﬁﬁﬁ%‘f’n Eﬂﬁé&nﬁﬂe beffles 4P sompHse 3 s

bet ween : : { t g

cat o o e R A R TARGRRE e AU ROELROSHR
baf f | es efibaiasd ghrsufiroimthe r€genratclirvatalisst.f ThedbaifescOnpay beslapgbatfaoraagkedosect i on
76 with eni ngs that .allo war S e faor the fluidizin S tq strip
ent r ai néigga%goeegsgep@.ﬂyflﬁgng &%W%Sse@gﬁ%?ifl gfﬁesrgbly-ﬁﬁgs %‘&TGF‘? ag S?r&&‘? BES| oped
at an ara;%s@-swfonctfﬁh@aa?%mg%&%ﬁmadol. K ddricBihes hidh 99 W proBrikh betwen BR @ESL abl y
does not extend across e entire cross-section of the stripping section

70. A dodsednaiile&and an insiderveall efestrippst We éor the caalyst tofcagradé fibarf driedbatle and

i nsi | L. of i 70 f | de f baf f |
fo 1o 35 ebisiny TFHERhe JinbEi70t ABshE Bl T ol 4o ARG 18 MREP B B Sbached
to the enfk T arbshedieddvitvatlydngn eetedpd ofbymMeas déiind 4 ntttcieragsabe RAf fl e

to define a skirt which may serve to regulate the ampunt of any gas which
may accupgilae shasaeunt ehany gasrwhieh may aaermnwate dndeicasak baffle. Ariengios opposite

si des of [j i .l es -5 _assure at-4 he cat,al yst
cascade sdo oﬁ%@gﬁz %rg? ﬁﬁ S ﬁg‘%ﬁ% %{eate% ? f%t%hﬁ A J BSoélcatd?% ﬁn@a%ﬁ?ssq%aess?rg > ?lahéj.e_ The
spaci ng dafalyetdseadisidonawandy thrbestolde kRippirgthestin froM sitRytoRRlcaAThas@emgioT any
manner that elimnates wi de bands or areas that do not contain holes for

del 1xer ypeefpratings pyssiths paforeiad secdionmay) ke aveapeerbin anyorannst thehelimipetes sdde  30%
f th f i i 5e; i NS | ow.t he

passage Lt fartdind o B BaaIBE BdRANC BERAR0N BETEE Pl d el 02

t he baf filnporthit that apteate30fedf thh atealuf thueenfobfted ssetioB 0Gcomplibeopaidigrat ed

ti 6 [ i . It is furth f d that bet 65% and
$goc/o Io](c) nﬁépyvgg% %s:ggg‘,eee%{)q?rg;p?%m@m ﬁ%g@%groug an%rbei'ea?lcr lgpegas bu% les %er\{\get}}?the o an

baffle. It is preferred that between 50% and 80% of the perforated 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 19 which may be
connected to the wall of stripping section 70 supporting the baffles from
under neatwo 2bev/@sE7enbodi nent, support 79 may be wedge- soapsdoosiotdnzpne si de
of the wedge flush agai nst the underside of each baffle 75. [0036]
Perforated section 76, with a high percentage of open area, allows the
stripping nediumto rise vertically upwardly through the stripper 70

t hrough succeedi ng baffles 75 to engage the dovvnvvardl flOWIarS cat al yst

wendi ng tefloiybelowdhe dowpgamey 74 o theorwpebacgnt baffls Verkre emhmé}l Brbimt e
bet t t f d
orbodi mia Pl HRlE B TRR IR ML B0 Sl ok selfof 76 LT S

cm (24 llmpbﬂ"sl)atamﬁbn hitthet promayesaths Gofigonpd] efi@ichredt dfthe eatukyet E;hﬁ)rdsiﬁg ght to
46 cm (18 |nches% I n one enbodi nent, there may be an |§p {lf orate section
73 on twélalb%@rdlre@ igw after ROl Huewe %%HGB%PG?B W%‘E%%ans Ahe IpRGRte pl at e

which reg e
dovmfgoner %%%%ggﬁeg% Zél(tﬁ)%gg?’ ? e EZQ re]§ gﬁggﬁ%égbﬁatnés tgﬂ) &ﬁﬂg@e
conpri si20§o bang prafera¢d. Pefforatguesettdoral @oﬁthe biafﬂe Tohotrayvdred bﬁt}mriﬁqbetforate
perforated segction ng% The i rfor g further not es .t he

hor i zontS§FiMo{etRefengiodiment cg F‘?"sst a'lqctrostsoseg aregiof therSibpPess ¢ er

com ng iy 9ig B, b%%%g}srbﬁ%atnf&%maﬁ{er §éc%%n7ﬁ co ?ﬁsés%%@éﬁrﬁf%’aﬁ@%%on 73
conpri ses between 10% and 30% of the cross-sectional area of the stripper

Wi t h 20%fltled agsqsseeflemai etka obdhe sripper d0switht 2@n bemggirefehred.baf fl e 75 not

d f t 73 0%.t o 80%
o e dPEEh. ceSthae £ 204 THRARE odf B SErm Aoy FRbUIpDS, g AR ed.
The do"‘”kﬁﬁﬂﬁﬁto?ﬁﬁtsh%ﬂg? %&QHQédu%Qé vﬁ%n‘l‘ﬁ‘@ﬁb iQHbARA n3R A& ack Q@ﬂmdlzm%%as
cross-sectional area of the stripper 70 with 20% being preferred

Stri ppi riyrigeisg gasimiy be ditwidugedyeis dmiybuser §handoilidietng gas onagttrd 1ptrea1ucm Vig a

e o < haBbabE 3P e Lo bBRLR A LS R e P s 0 B P
dl st i budodipriBe nifheh lobd. Woth ﬁﬂpﬁrﬂg gaRMlisRbutdH0RH gREUIYing gdé 8istritiedr@n 90. In
preferred enbodinent, strip O%ﬂ?iaas and f | ui di ZILWI%%O%aS for stripper 70

gonbfrl E dniipduce gerragado Y}Bd’enlde@tdel sgadydetstInjap goendightlyii di zi ng gas
2t g B A S MR B LS

di st ri buifahe 88pphrr7dab pfbdub@@?ﬂaﬂd%&@ﬂ@v@rﬁi@ﬂﬂﬁrﬂetf@ﬁt&f sebliénsSta dfipebaffies t 0
produce £vvard gas, fl.ow under the perforated sections 76 of the baffles 75.

Jets 9 17%dets PLpailuidigng gas distsibutos L?P(S‘#ICQTGHH%@G%PWW@ y dejuardihsidasdisyiot owar d
baffles gg4t0 regenerated catalyst. Jets 92 on the fluidizing gas distributor 90 direct nitrogen

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 dowmwardly toward a regenerated catal yst standpi pe 100 to
keep cat avpbodidesszdi zed i n standpi pe 100. Havi ng two di triuseésns4oaf
nitrogen keeps the flow density constant throughout stripper 70 to optim ze
stripping. The flowrate of stripping gas fromstripping gas distributor 80
may be between three tinmes and five tinmes greater than the flow rate of
fluidizing gas fromfluidizing gas distributor 90. The stripping gas flow
rate mayenHgingd gpidngrogpnsration may Pe fotwmsd §rekatoaeacterdl) By the areenengtegpatalysow
rate. [%%ﬁ%)i eiiphPPi ng gas and fluidizing gas introduced into stripper 70
for the stripping of the regenerated catal yst travel upwardly through the
st ri pper[003]and Arsggenefoatapen&etiansheak cdtalgbtaned iti donvertigg ey gdnate-ddninigas es

t hrough conpduit 58. After .the regenerated catal yst travels downwardly

t hr ough &% rofské? olgfing GO A GRIA YR REFRTRET RS BHEFS PAMYStHEPRSERFYIBE 2 75,

t he ¢at : - : : e 100
thr ough TRa gy FRe BaF g TREAGHED ShAL hippa) Makalghipehsh

r egener audet. dmomd grsbodiant dfdke inventict, pirggeadratid cgtedess snippen coathitka plocplity

S+ andp! Bt b3S e Ry BT AeH it bite et Lrt b SRR B Beed n-
convert Iﬂ&l&ewaﬂr@hsed%aﬁ@valgg;iﬁgfeﬁfaﬁeﬂﬁafe%i&h of il SARPHEPSRalFstCat al yst
regenerator, a regenerated catalyst stripper having a regenerated catal yst

i nl et, astripper.pifierstrinpéng ghsdn theotitipper nzayccommise njipedn.r Byenmantbed coatnadny st

outlet, In one enbadi nent of the.invention,. a regenerated catalyst stripper
cont & neBepRE afER Bpmbrn mterud®a el e sir 5 AR PSCRETHay St
per f or atigélrepeadrhed cattBesthghihl SediM iPR MNP BbAhhvARMSP 3¢RAhéRBbherator. The
overl appingly on alternate sides of the regenerated catal yst stripper. The
stri ppi rigrigragg digtribheor sayi hegelowrsgid segepeiated catalysd gdet. Tirheatalystaplebmag be onmon
outlet for es i.d r.at L yst i.bping.section and the
Fegener Ao R iE AP HuDPly ThE PRERANERLFRL Be bhln B oB L BRuRGRER 27 LG
comuni cation with the regenerator. The stripping distributor may be bel ow
said regenerated catalyst inlet. ThEXxauaLgst inlet may be near the top of
the stripper. The catal yst outlet nmay be near the bottom of the stripper.
EXAMPLE 40] An experinental sinul ation s. conducted for an MIO unit to
mor fuMQ o ABFREMEHE SpiaHan NS Spndist Ph@anga%égﬂm BiRfs @fEner at ed
cat al ystyBehon e el g : Slerdrf rd fyst -
conprises a gt{r ?coaélﬁmélﬂ%gﬁos%&g%?a%SArPo r%ﬁ%%ﬁelﬁga& s E&%recéhﬂhﬁ‘@tthe
catalyst to the reactor. The catalyst comprises a silicoaluminophosphate (SAPO) molecular

sieve. SAPO molecular sieves comprise a molecular framework of SiO,, Al;O5, and P05
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 wi-% 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 H0, 37 kg O,, 462 kg N, and 124 kg CO,. After regenerated catalyst passes through
the stripper 70, the entrained components per 1000 m’ catalyst are as follows: 0.16 kg H,O,
0.37 kg Oy, 4.6 kg N, 1.2 kg COs».

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 SiO, A 233,
and P2C6 tetrahedral units. The catalyst may be circulated at a rate of
136, 077 kwbhood@8&47000 | b/ hr). The coke on the spent catalrysbotis®4d3D W - %
and the coke on the regenerated catalyst is 0.3 w-% The anount of coke
oxidized in the regenerator is 3,659 kg/hr (8,066 |b/hr). [0041] MIO unit
is designed to convert nethanol to light olefins. In this particular

exanpl e, we_have assuned the follow ng conposition: 5.0 w-%water, 95 wt-%
met hanol CLOIMSHt - 05 et hanol , 1000 wppm hi gher al cohols and 30 wppm di net hyl
ether. [0042] The entrai ned conponents on the regenerated catal yst returned
to reactor 101w | : | : i per
1000 m cat al yht are edRF BRI PR IBAIGS B SOGH SIRE RN K
C2. Aftdefinegaversangaocsas adypptisipgisses t hrough the stripper 70, the

entrai ned conponents per. 1000 n% i_at %ITyst are as follows: 0.16 kg H2O, 0.37
kg 02, 4.6 kgoRenerating spidl Hept catalys he above exanple is only intended to

illustrate cegtighing 35R9Edcheled datulyt 06 Bikes bVAMd ARindNdid BgdiRtatiRaRp. t 0 be
l'imting. CLAI I\/éﬁll)lg A rrg% hod of prgjc_esgi ng spent caltngl yst ?r on?g%% P
oxygenat e- cond-ailhiengethedbefstlaisk] fusthsr efcludéngsonver si on process conpri si ng:

regenerating said ent . cat.al yst;. .and stripping said regenerated catal yst
Areatd 0 ey

of gases ent r &l 6?2}0%06%1 tnerating step. 2. The nmethod of claiml

further incluitedigs seid@xgidiatacdaaing featistodk @b 8hidgéactdreedi ng sai d
oxygenat e- contai ning feedstock intq said reactor; contacting said

oxygenat e- con¢iasting spid oy eenate-eantainiagifepdsiock Widysaidcataly s in said reactosisad
conygrting said LAl i ' '

COmMEr L g.e C BRSPS SORAMAI A RAERLIRL & ST AMEL IS,
sai d spent cat alsyigitcatayysbtor prodgeesaldspepicoatalgatandyst with conbusti on gases.
3. The nethod according,.to cl aigsml and 2, further characterized in that

sai d stri ppi nFEEREHINESALPERIARIRE Py RN paid sRpsh cefalyst with vorbpionggses.
D] 0179,50, L i B TR O AR A P
stripping step is accomplished with nitrogen gas.
15 4. The method according to claims 1, 2 and 3, further comprising stripping said spent
catalyst of hydrocarbons before said regenerating step.
5. The method according to claims 1, 2, 3 and 4, further characterized in that said
entrained gases comprise oxygen, carbon dioxide, and carbon monoxide.
6. The method according to claims 2, 3, 4 and 5, further comprising discharging said
20  stripping 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:
a catalyst regenerator vessel (50); and
a regenerated catalyst stripper (70) in said catalyst regenerator vessel having a
25 regenerated catalyst inlet, a stripping gas distributor (90), and a stripped
regenerated catalyst outlet.
8. The system according to claim 7, further characterized in that said regenerated
catalyst stripper contains a plurality of baffles (75).

9. The system according to claims 7 and 8, further characterized in that said

30 regenerator vessel includes a common outlet (58) for gases from said regenerated catalyst
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5. The method according to clainms 1, 2, 3 and 4, further characterized in
that said entrained gases conprise oxygen, carbon dioxide, and carbon
nmonoxi de.w6.200@ssvet hod according to clains 2, 3, 4 andpbir/dsessshenst
conprising discharging said stripping gases and said conmbustion gases from
a common outlet. 7. A systemfor regenerating spent catalyst used in
converting oxygenate-containing feedstock to olefins, conprising: a
cat al yst regenerator vessel (50); and a regenerated catalyst stripper (70)
in sai d SERRERY sectipe gechagidregeneratos and prid reggherated gatabishstaRP RS Sastipsts il et , a

strippiqgng@&nghakﬁgay%gpgggﬁggﬁgggna sni pped regenerated catal yst outlet.

8. The system accordi ng , further characterized in that said
regener at ed clt ahy systah acqpéing ¢ olaand3, Soandl Y fathiet yhabctbatdd iashdtday. 9. The
system according to .clains. 7 and 8, further characterized in that said

r egener at'PINS§ I“PEWPE@%EI%P%6Wﬁ@ﬁr %ﬁ“RQE@y$8ﬁebases from sai d
regenerated Cat ahy sttt bRRIMA SEELIAM.ANY Aanf. HRGENGlAIRrAth 84l i
regener ated catal yst strlpplné section s in flurd comunication wth said
r egener awtlyst ifet iThear sysofsmidsitppatiang said cefabishsutiet isSneantot@m fofisaifhetripper.
characterized in that said stripping gas distributor (90) is bel ow said
regenerated catalyst inlet. 11. The system according to clains 7, 8, 9 and
10, further characterized in that said catalyst inlet is near top of said
stripper and said catalyst outlet is near bottom of said stripper.
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