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PURGE GAS STREAMS TO STAGNANT ZONES W THI N
OXYCGENATE- TO- OLEFI N REACTOR BACKGROUND OF THE
WO DMESHISCN [ 0001] The present invention rel at eBCT/US2005/036491
generally to a method to prevent coke buildup in an
Oxygenate-To-A efin (OTO Process. Mire particularly,
the present invention relates to the use of a purge
streamof inert gas to prevent buildup of undesirable
by- pr oduct s, PURGEGASP IS TO STAGHAANTZMIES wi t hi n
t he react or. WIIGIY OXYGENATEAQ{QIERN REACROR dwi de
petrochem cal industry is concerned with the
production of light olefin materials and their
subsequent use iBACK&ROGNDICOF AHIHINVEMNEAONs i nport ant
chem cal products via polynerization, oli gorreri zati on,
IkyI ion and t [ wel | ovvnchm
[00(}3_]1]ght ¢ Qiepeid H?Vr?gf %éeligthn%ﬁngW@y t%f;l 6’%) aﬁtg prev gfcéok? %%lﬂdup in an
OX ﬁ‘it@qfohOl-Ehﬁ%QTb)gi%ce@é A1 particl el ?Sth@ @E:ntbiwdndbﬂ @elates to the
ocks for the nodern petrochem ca chem cal
use Dﬁd putgeisasam wﬁmeﬂma@ to pisviert Suildip efiugesirblednrriodusts, including

a ref e steam cracki ng of
Cd{gé giggff?h ¥Ié h111, a?‘it&aas | ong sought a source
[006Z]her A hgdr patibalog tie wetdvidepereshemecatitainstiyt is esnaimedawmith the

materials that are needed to supply the demand for
produséien of figlitolefirempierigistand ﬂsﬂlrssubas?qg%tatse #ubir pEydugtign of numerous
like well-
11np8fthﬁ’tr cglgfnﬁ a?pl%%iﬁcetg Gid grg(?%%g (gf}]@g@ggﬁg{ﬂegﬁgﬁtmn rr%r}dethe ike we
knomemlefm@afdaytmmt hfghobleﬁﬁs mcjudé pthyknay mrepylbnd dnd mixtures thereof.

ThegERF EIAe SErria DrUSnE SsEer ARy SO pEeoF Bispl g chemical
inddst948. §HE tha eg&!u%e ethésR hBer{T Brédefit & ©RAhg i@ e cracking of

gas, recyc plastics, various carbon waste streans
petibtenm faedsu ghe grtuasl lorgrsooght appum@l other thad mvolpumdg@ﬂlg massive

TG BTG HERL B Pt S HRRONE Rin® oSS B ol

matgﬁﬁlg T A3kt il BEHe RRJralty ﬁt'éﬁt‘ibn el ] foUilQed&fntth@Fﬁsmblhty of using
focused on different procedures for catalytical

hydeemviemnt omyger@t@,sg@dawg spesificaliy methanghed 2 PG SQUieS 3f the necessary

d | | ef
ST BB S BLGPEEH TORE Db 48  roces on
such waflelly Eﬁiﬂabl@@ﬂa‘c@ﬁ@ls laf t&dl claangank) recydlediplanst, rveﬁmls carbon waste

processi ng with the materials that are
strepimg dipse tdBYTRNdpErions BIadNed a%‘@épr%&uﬁ‘ﬁéf@%aﬁéﬁygumﬁl industry. The
v,
o SRR B SR RS e DB b e
estdb@ielwaiol ogy. There are two maj or techni ques for
conversi on _of _met hanol {? ht ol e{I ns.

[0003)es e Tapertdas fesggekon dif Sﬁdlgﬁgr C’é@lr ly]jfi?é‘sléﬂi%g OXygenates
such'3E He?lﬁ%o%fokth@"d@ar@ 1fgt% 8le¥ih hfoRBRY Ehskk ABhZAEEN {)Jroducts must be

containing a zeolitic type of catal yst system
availa38 Tn g6ahtitiepard purgies such that they are interchangeable in downstream

processing with the materials that are presently produced using petroleum sources. Although
many oxygenates have been discussed in the prior art, the principal focus has been on methanol
conversion technology. There are two major techniques for conversion of methanol to light
olefins. The first of these MTO processes is based on early German and American work with a
catalytic conversion zone containing a zeolitic type of catalyst system. US 4,387,263 reports on

a series of experiments with methanol conversion techniques using a ZSM-5-type of catalyst
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a series of experinents with nethanol conversion

techni ques using a ZSM5-type of catal ystsystem
wab@sei9313 he probl em of DMVE recycle is a maj or PEDUSOHO36491

the technol ogy di sclosed. Although good vyields of

et hyl ene and propyl ene were reported in this '263

patent, unfortunately they were acconpani ed by

substantial formation of higher aliphatic and aronmatic
systeycwberaintibeysroblehcodf DNE waycéenls eeBaJQp &xub af bd teshgdlpgpdisclosed.

AgShirndSiefhotsieerf s Fod b hoccsl B Trove

unfﬁftﬁlﬁté}y ?rf%g hofekd &c%ﬁip@b%é%y%y&iaﬁﬁhﬂ\@imbh&noff 1a5hep atip and aromatic
Conpany who al so investigated the use .
hydufcaebone mhnqln the pdﬁ@bmesqlstp@mlghtlb@ usesil 8s frrb@ngwrfﬁ@@é specifically

ht .ol efins. [0005] Primarily because of
as %S{)ﬁhﬂﬁﬁ}’ﬁ??éﬁgﬁﬁﬂ? is zeolitic MO route to control the
[00@4]0 u ntmsca‘aﬂg MBS iR witia ibbﬁﬁ@éz&ﬁlb@ﬂ%ypﬁeﬁd\umd therpfolidwed dp by the

the ZSM5 type of catal yst system rt soon
Mobxé\ihl GQ@Hary Wl elpel VP Bob o UGN at?@eh%% ystisxsteny iR ZSM-S5 for

the litic nol ecular sieve catalytic
PUTRRREr| E‘fl&%ﬁfg@o@?gﬁ%h of the MIO art is perhaps best
[0005] usthta@;qiy Iacatef @raarinsbility oDRS zecﬂmtcéviﬂ)\reumm kotitrel the amounts

of 50850163 U3 LTS BT 5y 153 25 WS b of CaEyst Sstem, the art
soo@%@&&éﬁéﬁt Alebyft MO §or§/%fs%qe@ﬂgfo%@%sécpoﬂ\%@umaeﬁoﬂ%htlc

was primarily based on using a cat al g
mo&yslhemwmmiytm mgteaah Ghsdodrich iof theoVi@€uirats psihapebest illustrated by

genera a netal hosphat e LAPO) and
retSgusio LU T vy Rediardih ASs RoceRaed thovras drapEfEogvnicn US
5 Oﬁﬁ'f@.p)US i 563@8 2id ORG, W1S4ehNe rd‘s@ﬁtaﬁve&i‘ﬁ@ se@R@iapfroach to MTO
is Known as SAPO' 34 This SAPO- 34 material was
confversingh technlobgg \X&&S\p@m}aﬂﬁy Qh?eé en @&ltlg wicgialysh pystqng pemprising a non-

l.efins with a nmeth e :
Zeoglg qq%ﬁ}&wg SICEEECDPR y]a 61}6'[%?1 g %O%Eﬂagg g@l_r, ; esg dﬁﬂore specifically a
sﬂlbézﬁhlﬂjhmﬁﬁlﬁ ﬁdt@ﬁloﬁ’&@ldr RRvE m@)r witht £éttadlgprefdfehse ﬂﬁté\B@PO species
cata proach i s known to have_ at | east

thaf slknowin rag Séa@a %SABD% maieriy wardlopadi have aaswé#g%felecﬂvﬁy
for éllg # ﬁ%ﬁé 1tlg!a1 Bnaq?lll 2 uia%?g%t&clz)ang fcgﬁgeﬁgelﬁ;}%ég% }]o\% sfétléeoﬁk}f for the
und‘e@ﬁ&btdrfdsyorﬂingjlh glﬁ Phraffensoané the tofavizo nyateialg M hdiGELAPO catalyzed

et hyl ene and propyl ene_wit ho t he necessit ﬁghtﬁ i
MT{2 appspacdyis }Gé@ylaf 7 a[{,k}ggtlt lgg(ﬁg Vaplages glaqu e zeolitic
catglg/&%ﬁ]tre %o %ﬁﬂ@leﬁﬂﬁ %ré?ﬁé? ejl(ﬁsrlﬁ’ 1{%@81&'&@ b’ equal quantities of methanol

rrespondrng para |n an ogs sharply limted

comzreﬁdd;C(tZ) mpablhtyboﬂdlmbﬂucvesy simtiymsr giadd ethiyleoel and propylene without

N ORI T e e
proivgf%n; fiofh t@iel? éoﬂ-e{}%nﬁ‘ihg bgﬁkﬁrﬁﬁia}b"gk @Y khaplytihgitdiigbduction of by-
nversi on condi

I ons (5) signifi cantlg | ess coke
prodakis sich dstsebiiped @@mh@ps(i% ﬂe&lbnh@’ toeddaest e preduck aﬂlylene-tO-pmpylene

wefRhPFl Peians agenb ad 1 e BUTADE P B RRe ar ER conversion
cotdtifhsd O B9 ﬁgnllﬂﬁaﬁl}lﬁﬁs é’o‘i@ make in the MTO conversion zone relative to that
experienced with the zeolitic catalyst system.
[0006] For various reasons well articulated in UOP’s patents, US 6,403,854; US 6,166,282
and US 5,744,680 (all of the teaching of which are hereby specifically incorporated by

reference) the consensus of the practitioners in this OTO or MTO art points to the use of a

-2



10

15

20

25

30

and US 5,744,680 (all of the teaching of which are
hereby specifically incorporated by reference) the
weonsessus of the practitioners in this OTO orPGATISANE/036491
points to the use of afluidized reaction zone al ong
with a fluidized regeneration zone as the preferred
comercial solution to the problem of effectively and
efficiently using an ELAPO or SAPO-type of catal yst .
fluidiyst mactioAzons alae wilirdiridizedteeeyeratieseong s g prefergd epramercial
fluidjzation art .. the us T his tec QY
soluof 35 1 Do dein O e ARV PG sTisib Ol AT OLRED S0 type of
cataPRP&Jshlnl. AR ik WellHRErsttdd By fthese@Tiskiy] if eiRafddi@atidteart, the use of this
particles of the fluidized catalyst fromthe vapo )
techmology gives Ge torresubr@ntizl Pratds . @4 6@lidrManes sqparatiogdn PRisrfo efficiently

sepnte the p e%ﬁéseodf {RE ﬁg?d??egt%gﬁgﬁgfgbﬁllnt e g?ﬂotr LA RS HEDPO or MTO

I On"zone. ry practice for
reacof A eil sh froeh Adyinretictdlioxybdnasempatesitiseritiag e ORGINMFO

its use of one or nore vapor-solid cyclonic.separati
CONFEBIAS Zoif: SHNdfE ATy ipre;é.f[}g? F%taéa‘l)mﬂl%glgéﬁff 6’6@@@ S%R*?Ié‘”iﬂg’“ step
inv@véc'sel[sl B8 oPbnd & ﬁ?re%}?,%&%’liﬁ c%@l%ﬂfcaste 89iNERABS s Bl 8 vell
e spen or MI

O separa catal yst fromthe product
illuefdtdaianis 6166232 whoRQ&kriBesithtee ciytlenisrsoparationgmeans are used to

devel t i ith the ELAPO or SAPO
sepialeaPyR ) BUVLLS CHRDTHEn SRaPRLTERUPE Sant | |
[oogmﬂ?ﬁ_t %&ﬂi@'thbgfo%%gheve@aﬁﬁ&@%so@%a KathQhe BUAPECHSAPO

in the reactor can reduce yield and productivity
cataifzeti hetes tprlightelsEns tEwmrpstill puhstaatialjordas foLver@Rrion §oking of

robl ens .are di scussed herein, A.cqki .
sur RS HEE i Eeco STRTEe PR Eh nRaF R g bR R0E Two particute
potéeraf 85185 FoblehR o &8idbdssed hekdlACA icRingRiebldna kigat i subjeq of this

I n stagnant zones within the reactgor. A second coki.ng

inventioplisthe colinp of suréacesas the resplt o mtiy%@a@ﬁalg AeIaaiangdn stagnant

0X nat e _together. w - ' ' ;|
g RS 00 Bl LB 090t BB rEpER St e
oxy MR cthEr W rdWYERTS MribRORAE i oty -prodsas tombined withrihe
conprises a process for conversion of oxygenates to
oxygeedte fred 8699 si ng contacting within a reactor the
oxygenates with a catalyst to produce |light ol efins

and ‘wher ei n the r QRAURIAICPR! TRESINVENRRY two zones,

a first zone wherein gas travels at a faster rate than
a second zone wherein a gas travels at a slower rate
[0088)d hdhe prasentpovention sbmptiseg Aamecess s sonvartion pEewigeRResto olefins

quantity of inert gas into the secon '
corgp SpiaB ey rar o P o Rie it £ 80y Yo bRERGFRE olefns
and W& ein therehABLEShSYseh @R tho a6itddaItiat k@fe vaierein gas travels at a faster
undesi rabl e by products wthin stagnant zgnes within

rate then p eeroné ronsuheretn s takels 4ht AT ChrateMddhag £pis poiggtial stagnant

on catal yst w thj.
zongs ;t%ﬁﬁnﬁeﬁglg 2 %u&ﬁ{é@ 3@@%@%"{3@%%%? Z’%@Jﬁ‘z %% tH 21%%%? r'&rgﬁt?gt?on of any
mafSMRN6@GASIN amd sbeaidyoss Tok itventiph @sevohts iaconemtlatiom ofiundesirable by-

be clear to soneone of ordinary skill in the che&n’ c]éal .
proéﬁ@tp etk Sﬁ@“ﬁ?‘tzmﬁ%mthmd]é? rgaptey an reduces the amount of coke deposited on

catalyst within the stagnant zones or upon surfaces within these zones.
[0009] Other objects, embodiments, advantages and features of the present invention will
be clear to someone of ordinary skill in the chemical engineering art from a detailed

examination of the following description of the invention as well as the attached drawings.
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exam nation of the foll ow ng description of the

invention as well as the attached draw ngs. BRI EF
WOEBCRIBTI ON OF THE DRAW NGS [0010] FIG 1 is BCPUSETE36491

fl ow di agram showi ng the reactor with separate

i njection of recycled oxygenate fromthe main feed

stream [0011] FIG 2 is a process flow diagram

showi ng the separate stage cycl ones for renoval of

cat al yst fi neSBRIEWMDPSCRIRTION OFUEHE DRAWIN&Spur ge  of

stagnant zones within the reactor. TERMS AND

DI DEFI NI T .[0012] Th [ | i t d.,.
I e hia R Co I I PRI AP
recydl&l $:9bbOMd BOmTBEHaftORed btkdan® "pOrtion” of a stream

means "ei ther an aliquot part that has the sane
[00tHnpoEIG.i is agsoedseflow diagramshewingtheseparete siagetcyclpnes for removal

obt ai ped el im ing a,r.eadi
of PR A v Brpdte T e efo Bk o A FRBLAD R L QIR heactor.

adm xture with steam then after condensation of a

maj or portion TERMSANIEEONDITIONFIDEERETHDNSqueous

portion and a hydrocarbon portion). (2) an "overhead"

st ream neans .t he net fver.ead recovered fromthe ) ‘i th
[008Heci fhedollasyias s pn fionsgre uied 1 BE Presant Wetifigation with the

if8f QLY ithé3an BiqubBPbirOiHat has the same

foué?’?%arfln&?r%ﬂ 'sél?l )r%e??}rgt% ﬁb(c))l?% c%t?héagg ﬁfggﬁbfltr om t hél sg%ci fied
comzpmtionlat Hiervelibleftream orecyat thabfs ohtangddyteliorindtiong a readily separable

pur poses of reheating and/ or .rebajl i and/ pr. after
colgieag et vR aat g cn i erecanpd abizfi ik gigam. then
aftdr ofRRERIADF A YBOMRIrEGPSS the s&8ihn, {t@oMpRARSiahiaghedulqbrtion and a
prevents flow through the line. (5) presence of

hydhezesmgoytiann(3) e Sovesheadd soeanpmepes the nefmyerhsad rsoypresh from the
spep el 2t e Pl A Pon o tleffte Y et & Yo Bt thfon. (3) a

“hoMBELSEAAN nitRas thathetis{odd ste@l fro the spesified zbnPpbbtethedafter recycle of
flow is shown between zones operating at_ di ffeflent )
anyt povidery for pr@eses(of reheatinggrdief r@ﬁ?ﬂlpg anq/prafigyany,phase separation. (4) a

. "stdi ed" bt 1.S: L1 at: i : QV.

g i BRI fin RYSHBLERE 4416 PO Y 85t o v

the 1M@ @Y presérice @ ERadASy consressan aaldiraiunips ¢5 wlerstrodmhen flow is
conponents in the a}seous state. éQ%ﬂ% e term"| (’69ht £

shopy @Iﬁ@zon%aﬁr@laéltvr%l?w RN PTOSSIS ) PERRe TS PresPs- (6 presence o

nec%egsgh?%tiﬁ% 30/0r {H%fl%gg erﬁﬁﬂs‘:iﬁl})'l'ig&-%g 1100 i EHOWAT betivBMEzones

terira Ing a thfee-dinensional -
opdThtixpcy diffensnt fieraperwiores. @) andigrediensfis Aifed, oPGetripprd” prheg it is
tetrahedral unjts having.the enpirical formula: (ELx .
conepypRst iaghe AL B tPh 3 ety BBbE Sorer R ROP RS ligor” sream
meaR SR Gninis bhEQ mordRIBPDNLILs irZth GasebliDfateCOY etterm “light
ni ckel , manganese, chrom um and m xtures thereo X

, | S
olefihg’ mresdne efhylanei prepdndEindamiktirss herdoé{49) ThepppresgionsELAPO”
he, nol e fracti on of,,Al . and,i s i
mogi P rrn dreei i RO ritrbofut SabBork stucture
of Xbhen P@2t ?ﬁﬂ BLOb xéttihedraf uniBiak g the e@pitiesidbisulahe t ot al
ahoun 0
(ELyAlyP;) Oy

where EL is a metal selected from the group consisting of silicon, magnesium, zinc, iron,

cobalt, nickel, manganese, chromium and mixtures thereof, x is the mole fraction of EL and is
at least 0.005, y is the mole fraction of Al and is at least 0.01 z is the mole fraction of P and is
at least 0.01 and x+y+z = 1. When EL is a mixture of metals, x represents the total amount of
the metal mixture present. Preferred metals (EL) are silicon, magnesium and cobalt with
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the metal m xture present. Preferred netals (EL) are

silicon, magnesi um and cobalt wi thsilicon being
wezpeoiwis y preferred. (11) The expression " SARO/US2005/036491

nol ecul ar sieve" nmeans an ELAPO nol ecul ar si eve

wherein the EL elenent is sili con as descri bed in US

4,440,871 . (12) The expression "OTO' process neans a

rocess for converti an oxygenate to light ol efins
sil lﬁ% $IRg ﬁSR?P’é’ﬂleleﬁ@T@T’gb]dl']?h@mpwh%m {376PO xyjenAdraiavs” means an

EL%?’?;%?%% fea? gllegr %%gx?ﬁﬁ% gL ejerﬁ,eeg.tg%({;lgd ! o (ﬁ@)gﬂén §§ 4,440,871. (12)

ThorygessiaLBTOY ploeeks ahdaphatprscchyBE OSVERRIY RIRLBEBR 1% 1
ing 1 to 10 car bontpatoms (14) f,’?\lrgreacg(fggt I's ight olefins

t
an&@&]%é SF5H embRimeng wose meycgqygg@agq e mafiroal the B paicess is referred to
not peﬁiocéé%%efa% g} %tT r‘?; eﬁ&e’oéle tﬁnfg\%nfq%tyg tbstatu?ed aliphatic

nent tere eractlo
hydre@agbmt preREAAY b&nmﬁﬁgoelopm @bdﬂ%t&hﬁi (1 YVENEIEM iF Cdh}atible” with a

n.th nst an ess he f eed stream conpri ses
Cat%‘P{% S¥§etel!r‘?o‘?1’%e %%ﬁ&@L §%61T1H?@ g Gpial e nyepeities of the éatalyst are not
perfiaRéMMLtRT B ﬁlte}ébubﬂ %1% ngtm s, ethers, and

carbonyl conpounds ket ones,
car boxylic acids, and the I [ ke) The oxygenat e
f eedst ock pr &FéfrzﬁbEP RBRCRIPEICAY OFESE ISNENTHQIEN at om

and 1 to 10 carbon atons and, and preferably, contains
enat es i ncl ude

t i tabl
ORS00 S L P 0 LU s e
term (femtgena® i @mmeamfmﬁso inBRIAE QRERVIALENRS 28l c%bﬁﬁféb&pounds (e.g.

ate co ounds i ncl ude net hanol’, di net hyl eth
ald % ClongS, S8t oxmceqc’:gm and thedikelghe, 9x)@en@tp feedstock preferably

| k
o Y ey B b ) P ne i 6L g By cgptains from
1 tot 41®rb<vrestems Smmbhtdxggeradtésenﬁu&@bmt %reﬁgﬁdﬁ begishédSchain alkanols,
andgﬁ 1€H%sla%uga}ﬁ% i(:(él{q LN gﬁpltggent%(g}{reg ;gs{mqgg]%cfxg'géq%uog’?pounds include
methBidladifettBA e&@#a)l\quélt}?aﬁgl dﬁ%ﬂ%ﬁ%fh@r ﬁl&rtﬂﬁgtlhgp Formaldehyde, dimethyl

butyl ene, ‘and |limtéd anmounts "0
ketagei mﬁpﬁﬁd,@}dmmﬁe&:ﬁlﬁr@ft he feedstock W|th a an

APG; cont in catal A diluent is n required
100 L BB PR Sats b piseiesitiomeong eew&fvmty feselstock s
catahAalbptahwested t@h;@l’fé&%s'cbﬁﬁimﬂé Rlphffo mBR%ES Sihak LY but not limited

et hyl ene and propyl ene. The phase change bet ween ste
to —aﬁ%Pﬂllarnﬁu‘Ptha%P@ﬂe@% prepang, prepyem, bwtbne,calﬁduammmunts of other

h1g}fef Q@]@‘g ! ek? ?%12% %Ihg ghﬁgfwe ﬁ 30 T eg{l ged ﬁr% {:Wgalgfn&ﬁ:ﬁalyst A diluent

is ncﬁilrbql.ﬂrﬁd tut s el PHIISHI Rt mAREH ﬂ@%eléét[ﬂi’ﬂy%f@l@é"éja@ﬂ%ttd Ptdduce light
vi/ater to separate the water fromthe

Olef}%ﬁnna&%% Honethylpag %r@sprepylfnwh@ pbﬁse@hylwmeent steafn dndt 10:1u1d water
can glsmae %1%8_'_ 86@ ld &kﬁ/@h‘cag@ﬁ{sﬁ% &mqé ﬁ%ah ggtgvreg]% gr}ebtga‘y gq F&g& #‘16 reactor

conversi on reac I on:

efﬂuegt @né&im sep@@li&] offthe steayghlnahtefr@o thegrredd réifuds §fnpldWndensation
ent invention is_preferably conducted such that

of tEHENEELD SERIFE heceset BBR the hgR b Fipe dpoe op psgsnates to 0.1
to 5 hiblés SfRAREAMAVE BAG dMédibkef as being useful in the OTO conversion reaction. The

preferred diluent is steam.
[0015] The oxygenate conversion step of the present invention is preferably conducted
such that the oxygenate feedstock is contacted in a vapor phase in a reaction zone with a

ELAPO molecular sieve catalyst at effective conversion conditions to produce olefinic
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ELAPO nol ecul ar sieve catal yst at effective conversion

conditions to produce ol ef m chydrocarbons, i.e., an
we@bdoeotd8ve t enperat ure, pressure, wei ght hour | RCEPSE5/036491

velocity (WHSV). The OTO step is affected for a period

of time sufficient to produce the desired Iight olefin

products. The oxygenate conversion step is effectively

carried out over a wi de range of pressures, including

hydspeasbensoiis, preffestive tempratpreesrsssues wkwgm/hemﬂ;osphce velocity (WHSV).

Th??‘f@)ﬁ&@ & a?%%c%%f 11‘| a[k Fa. od%r}gﬁe?f%ga LIS gl?qrﬂ‘%gq t Bgesued hg)ht olefin

prodhidte cTiRchxgbétackhveReon0nd 1%&@%%&1@& QIS wille!rhnge of
not necessarily format all pressures. The pressure

preg§urgs, Wﬁ%@liﬁra@ﬂ@eaewprﬁm Aﬂlrﬁﬁsﬂrqsdvemeat(hb&pmeplﬁses (10.1 kPa)

f
o Mo k01 £8P0 e AT SO b s
althoagh ttel o@m&muﬁ&uﬂfoﬂpﬂﬁh@ﬂ#ﬂﬁﬁﬁh@ceﬁ%ﬂﬁ QeKat al a-'l_lf)?%ssures The
enat e

te ture may he enployed in t 0X
Dres O B LT TSt OB Ags Aol Br | Ao Bher b 0L S e g, TigPa). The
pre@urds§8ftrel Eb RA2Eih ar@Bx dilkveSsia ?ﬁ Hﬁ%:lug'aﬁg Qo) Cegplsamal pressure of the

sieve catalyst. In general, ep ca
oxygomade ftedstocld. Thn taxhp @atuierehich e Foatetrr}ﬁoﬂtml&%rb@é&la@é"@bnversmn
genate conversion step of

6000C. 0016 th
StePRL G A A HTAnES (o IBEat Gasin Pargen e ec EHAPBLAPO molecular

t |
sie@RaBlye éf’ega?é?aﬂ‘?s?goﬁ? %al BB bondiBiele o EREALE RintocrkfIf between
3508 om0t e, )

subst antl aI ly uniformy sized and
ape dlaneter of .l ess
10080100 B o e e Bt e iy i o o L pigmeed that he
ELAPOatalyats Itive¥datdidly dnibpoleX P?@Ex%ﬁlya the shdll é%fr@éaftﬁ%tﬁﬁve a

ELAPO nol ecul ar sieve is one in i'ch the el enent
subgighftablyrunifarn perefsugiiuge. Gas, wbst@t@llmhﬁoﬁnla@tzed andsithpied pore with

/0, CU red .tg as SAPQ
on R e SLIS B o dR¥iomb, S5 S Rebnsoritase ELaro
molpmﬂﬁma}@l ad anyatak nidiass. ﬁ@ﬁsférrdamm W01t Qicté s oddSin which the
308 and US 5,191,141 (all of which are hereby

eler%)é s coRtey vaks dFoIB 008 do By el dieehiercynd iBsyhudli BLligsilicon (usually
refegge? Eci{tsa %gl;%ﬁz% Sﬁg‘é&’gﬁlcg g %ﬁoggé%n g%gge i) e(%en 1616i1:f]preferably

any Dhthost AgCribet iallyS ¢, 4|49 Sﬁﬂ gUe 5&06,3308 2}il0] 8530 8 lﬂlelilll (B11®f which are
arti.cles co e or, nore na

hefeﬁ*ﬁﬁ@?‘il Falyifecppprad e &%&@%pwﬂpsrp&féﬁ@d PAP@p include the
SATOBYRhA Sibect 1 HPudkeR bANTARG. 5enes 'nﬁoesf' frygqnat e

conversi on reactions. The solid pa tlc BS Conri se a
[00174t al Vh¢ ERAPQ cafdlysttis mefeamb‘jumbombratdsdsm&aicﬂﬂd)patumd:oﬁtmmng one

Y N E T T
desﬁ@tcﬁdygﬁiaﬁe conRteksTBneadtREs ITRIER porficRE c@t‘ﬁBH Sl ctaﬁ? effective

provi de desired properties, e.g. eS|re cata
amoaml thth% patalyiet and i keast onemeavat mateaink ptdferablylselettcdﬂmm the group

rati .0f s arti
conSRL BRI 685l TH R BRSO O A b e
provﬁdadam@ﬁropemes reaglg@esirsd Uy S i luBoE mhenig |strekAB WA tHe like to
TS ﬁ %y drying art and
the solid particles. The preparation of solid particles comprising ELAPO catalyst and matrix

materials in a fluidized size range is conventional and well known in the spray drying art and,

therefore, need not be discussed in detail herein.
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therefore, need not be discussed in detai
herein.[0018] During the oxygenate conversion
w0 e@eNIwBns, a carbonaceous material, i.e., CcOKBCT/US2005/036491
deposited on the catalyst in an amobunt of 1 to 20
mass- % and nore conmmonly 1.5 to 9 mass-% The
carbonaceous deposit material has the effect of
reduci ng the nunber of avail able active sites on the
[0¢] al yBuringhiberoxyBenathsonabisoreactins, exdadnha@bus haterial, i.e., coke, is

e o R et e g R Y eie P i o comaponty 15 to9
mdse861 THRRafoneccd0sl dBREH BchidrRl Bas'tRE @ﬂ@ét%?f&éaﬂciﬁﬁe‘%g? }3@@5& of available

.t i.s regenerated w th an oxygen-containing
aclie gtes gn ?fae catalyss dhieh therebpafactathp extenbef thé cerversion. During the OTO

terdal cand returned.to the qox ate .
oo A DO BB 25 LR St B Ho T ot 5 5 GO Teftion sone ana
passed o eregendatldr/ 6D eabi@liyis tegpadrhicd vath 4 GFobhl8oRARIChHedi
.effluent stream w t hdr awn E$0n1the CWC)%%%ver%ion zonglum(&g'
airj fo remave, o least ppe¥tiqneof thy eptkongesoxs maieriil aedirebaded fotbe okygenate
COMéi&{rf'eaétfbnaﬁJnleUi di zed system | arge anounts of finely
di vided catalyst particles are continuously

[0419hns plretpzoblbat afrecovary ERIATID czielyet peitcles fi&g8RE PRI fluent
reacti.on zone they are adm xed

.and in th
Str%ﬁ?{‘] %ltg{]]f@‘”li}g%’é %Etcg?@e%&v@ PR APRS 18 2 DOR pra kAt iswrigwe fox fluidized bed
type M‘éﬁégér&ﬂh laYUTBR 84 S ReEn [hr%eea&ﬁ(ﬁm@g ofaﬁr}é{f%{\efﬁig% ?ngt!gﬁ;sfﬁaer&aes are

t he basis of mass hourly Tlow  rate o
cotiEiguslY transpguadbeiween e ramtion Tms wed atrogdnbtidMl €one and in the OTO

o A Dbt AETELS o ey
coreniRanPmehstrsleth tdmd st WY @ficdifted Bh ARB SR LRLYRL h%urly flow rate of

present in the OTO conversion zone. WHSV tfor use |
theisya af|thy mpsaf axpgeraés ERMmEDpAsesdsioche MR caissotomt@s plus any other

i ' ti f .1 to,.100
oxyfichile bl RO GFERL PR kRl FE eV PREehRE syt Wil by the mase
of the FAAPAY catalf&i@2€ent ih thaOTORRAVESIA G oAS WAL ¥IBPUS: thQhe fluidized in

g@é a single stage of cyclones within the reactor
the EPVERPTZQReRapostabeds v ikl the psesaieinsentiopch ramge from 0.1 to 100 hr-1

witH gw%sﬁﬁmtefneh%aﬁﬁaﬁ%{ coP QAR A0 al yst during
referredt

upsets. A separate vessel, 0 herein as a
[002@fact drhas begrefonad aébantsepusau ihdesda diawlesidge ampdlohdi8vithin the reactor
rodﬁft effl uent streamthat contains,

A
Ves%eitggiﬁ%‘ipaﬁég pingleslageof syclenes dpwpsheeagt of the reagtes fpapture catalyst
durh@Sdts. 0sdpAsatt e@s%&l?felféwd% h¥1%ﬁr°‘§§| 2 rebifed NG 038 rté)?{lrded

surge vessel are single stage cyclones for®sepa
dovgrstreara of thieakaator. paprodutt eflubnictretinehatfdohta@picataFReparticles is sent

our A8} AL RBHior VERE! bIpS GrepTi s vedy Nathnbc vess aisomgs vessel are
single!stafecycines EsSepatatio6f ARy sttpabials RS rﬂeé???g&? ]:Fgl¥eer%actof

by use of these cyclones can how be recyc
efflpgt is septent dhe toprof teastyiclone andhihen atrbihg dop afithe timctoe kakgk Wwessel for

f r.return to t reactor as

i BhEns. IR e DR ieibuisd haSEr Bres Satoneysm now be

recyoled thehempginaassor. Suiweire, tHeltatabat adn/Sd hdddn 4 &Jtﬁ%t‘ﬂolbger for return
drop out of the effluent gas within the reactof surge

to t]}pergg%@r g @eerssary. In addition to the removal of the catalyst by the cyclones, some of

the catalyst particles will drop out of the effluent gas within the reactor surge vessel before

entering the cyclones. Among the advantages of having the second stage of cyclones separated

from the first stage cyclones in the reactor, the diplegs of the second stage cyclones have less
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entering the cyclones. Anong the advantages of having

the second stage of cyclones separated fromthe first
W@ r@mge4syE| ones in the reactor, the diplegs of P€T1ES2005/036491

second stage cycl ones have | esspressure drop to

overcone than if they would be in i medi ate series

Wi thin the sanme reactor vessel. In addition, having

t he second stage of cycl ones outside of the reactor
presgyte P togyvergemethanif¢heytwowd b putmmcﬂltte s¢nnes weidisie dhe same reactor

BGL § ut 1.s
ves 0L 08 1AL A hRES WU ol il SR qnows for
prodyapthnivgliput 10 ®2 Il]xcré'ah;ed pitement reaewe @ﬁqb@mndugh?ubﬁ 1Mt By vessel size
escribed in reference to an MIO enbodi nent using a

and HeraesTly ORRPES % RAMBIPCEPA T em t hat has been
[oozqzt abfﬂesﬁl‘%gerﬁ thaAGh GiAR fou#hélj detsé(nbe-ﬁl}l? eq’gl%lgl Cf%t a&ﬂ\g{@ rembodlmen’c

e present invention to er oxygena
uSIngyflgpeﬁelmd EARPB £ aedtallystsystern shat @asibéen egfabhidhzditb@ave great utility. The
apolt Eﬁf § ce of soneone of ordlnary Skl|| in the
PPHGRAN QLIS DresepBYSItign & ether grpygonatespadde gther hgpepef FLAPO catalysts

is refaéﬁg Wilten PRESG ettty %@Eétﬁ’ébn'e of BRLMEP BB %eﬁ chgineering art.

4 EHehni
conversion step which utilizes nethano !

[0023} | nclihsatar§og peiat &ir thermemygleﬂmcm inea M BOtembA&liment is a MTO
| ar sieve

con‘/le%% xg/hm?xou\f ! hgtggxﬁaﬁ re%%&ggf)g é){ug%loec ¢ e¥ygspate reactant. As

a SI |coalu

1nd1<btwl’ab6€sd ahd pﬁ:k@ﬂed&ﬁ,m Hioldcthr ke vE WR RUS L ERBEHEd
crystal structures. The nogt Bregerreé SAPC>stF > &ﬂ?SAPO

Systqig, rWW%Sd?Wé €stablished anosnPDEIn nymerns apmﬁermg/stsmaares The

d. al
mos{ et SArD) MR TRy 35idHE £ BOL AT R b SAro 34
moleexlkar siched t&m bepldeﬂ alons phe e e nikéll WhE a binder afl/6F gl&T i}ﬁgformed into
d of rmng is to spray dry an aqueous slurry
Shap%%ﬁﬂé 9546’6‘ , Bifls SPhyreis A/ tic. Biprefored mﬁhqdfoftfbmung is to
spray mraﬁﬁﬂhgoﬁ)%ﬂlﬁﬁ;?ﬁélbO lﬁﬁ%ﬂﬁrdklnaﬁ 116 ra}ld/nP ofat%e inorganic

a bi nder and/or er s um na,
oxideq wnﬁ kreovprhistbb attenaydiel usedasad biitleeand n ﬁi/llef SLthls @furhﬁﬁ silica,
various ilica-rich clays such as a kaglin _clay that

AP ate i AT PAGD % ne hearyowsliqa-Tieh ¢laws weh as a kaolin
clay tHat 418 well 18R vWHIG@ERSE QP Hrdilly sﬁlﬁgn ?ﬁ;&%ﬁ ik ﬁ%&%cfﬁpsttooé that the

t he SAPO- 34 nol ecul ar si eve nder an
activg jngresiienit isthg S{ﬁﬂ@ﬁé nypd¢oatar aleve had thedindeednd/or ﬁllﬁ‘\ilsdﬁporous

mateég%gy ué%dttlgrt 3 %}ﬁltcélmltlgtg%ﬁ%ftﬁ l § qa??ffitglalgt{c Sa/ﬁ SAEPO-34 catalyst
syste@ni oftiimely uséd B RNTO okt Sth bABLR sf - suﬂalglle Wil ?ﬁﬂhzed

reactor systemtypically an average particle size
reactgrsystgmgstypicatiy s anr@mmqih 8izf o 62l Fr¥UmMTGns. eact i on

(00200 G H SRR TR e b B § sRRELPL S8 s oprrasetie

cond{ti6h mmmmeh tenpdratifeofiB56f &) es(mécr(m&o hqu@qr) 4751% HR preferred
22F pressure used in th

rangegtgmge@§ 4% 5t§Q é;b g4§ zongcg)} yhep Presyyee u@dg@ﬂ@fM_T@cmmversmn step is
typicd 308 tllfeDlaazqgggfiﬁ)S t’b‘h%o@ﬂ)&‘; PRI BRI EACAALLANTD 178 10 345 1pa

4.7 to 50 psia
(24.7e e psian Sirceghe MR yommidm&emtlbn ifstedng it é}tcﬁl@é’ﬁmc a significant
erature i.ncrease Wi ccur across the MIO

temp?gtg{%t lpgwa%wgpgqnar aerogs|t MQFQ Hachenyme gerEngily of the magnitude of
100° to 400°C (180° to 720°F). In a fluidized MTO reactor system, an external catalyst

circulation rate between the reactor and the regenerator will be set at a minimum level desired

to hold average coke on the total circulating inventory of the preferred SAPO~34 catalyst
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100 to 4000C ( 180 to 720F). In a fluidized MIO

reactor system an external catalyst circulation rate
wheisees1i he reactor and the regenerator w | PET/BE81005036491

a mninmmlevel desired to hold average coke on the

total circulating inventory of the preferred SAPO 34

catal ystentering the MIO conversion zone in a range of

1 to 20 mass-% of the active SAPO 34 ingredient in the
enteidng ey T Oxgpntyersion gons ifastangs 9f 1 for2Otrhassk%ng¢hofctiveS APO-34

. . - Ot 241 Th at t i at ed
ingrelicr ¥ Ric o bADBHY mibRY ol FHES. Bt e SP1L 3T SEmisedh |
[0024] | | Thediep@ictdtion 4ep a0aRiAEd WHE HRNRO! d'oik}&gio%tféﬁ%% i}%lained

IechnLﬂges,for renoving the necessary anount o
previopgly WiHeordinamlyse ong pliothe egiablishpd exiflaitvednchniquesefor removing the

' [tpary: factor at wi| | .
s B £ 0REro] O AR AL o sone. T
primaiyriectanthat vill eseqdiske et dienlation eaté BetivBen BRWohv¥sidHYone and the
val ue of coke on catalyst that it is desired to
regenRI TR e hihg cEHDEM gigtugi of coleonieaialy e dhatdins stesiretto maintain in
. : . ui t .
order 18\oBtain BRFEB4 %%%10%@E%I.y$%%(gjlégtb§¥@dg%{%l8s& s?{ls%mésﬁ'ug qyite

successful [y at conversion
succgseBulilytat conversiaklevelad&99 od hightantiGeshlmasscoie @hade of 0.6 to 10.4
nd npre ically 2 tg 5 mass-%

massg;tomeg}é%%? g(ig,\é%llqe;g!tagﬁ @or&ﬂ@wahé 8 iPe RA5Ri%A gf ;matba}noé gguivalent.
Knowing Ghéleddahy/radd bhd of SralAfy adifl @B aft IE%E tl'tae%tdf.@glbhgﬁ a%irculation rate to
h on ‘burni ng

circulation rate to the regenerator base
the reggReraigr basadpnduviting bokeodt dgatetverichienldd theaweraigevetageacoke level on

h t.al circul ati | yst i t d
the 8 cu Atk Mol OB S e el ROMR) oot Fapym the desised range
specifip@bedelbafdre e capion withr SRARAT y?&Bca%&tht@Qﬁe%M&?'the

: .drocarbon FCC operation, the circulation rate for an
circulgfton ratg fer andd TR dized emversing ashe wilbbe quite bow sincsithchot

r I LS. N eeded to supply

sk ROERRGOLEA Y T RSP AgELET) Ve
[0025f t Brethprpesctiot of the @rdst@invénion &hérs ida PFoAlbESh Q8baration section of
h spg?ar a%{l gn section of_ the agq%ar,at us. Reference is nade
the agparales. Rejgencgdymads iogyd G420 SO riapaperatad herein dndisreatiyety.

' , ' . Lded. includin
Con BT ANBln SER0% 14 10 HERHEN SR £ BB, KRB B Mmoo
methahepdenpaprinizr setiot ifamrefovalrefppopahe, dbethadipan®r removal of ethane and

ani zer for renpoval of ethane and oxy%enate

deet
oxyg%]l%fq SB’B%W rremaia)\pa unesacisd oxygenaly. The waiisdated oxkgenate may be
returriéflt6 &l I OO @R Re f@%crkéﬁséhtﬁtt: Ufg?fafegcil 8f ‘ﬂ%%gi\égtﬁ&éa In the past, the

reaction zone to increase the effici ency o

unreagted Oy gmate as sitnily hast returhed torthefred soleamyienater, dse to impurities
ﬁturned to the feed stream

such 48 JTR il el e s SR et P s i hat he

feed distribagdregridwongenattobidneadmy dollel@skd8EsbsHOURA S BRbaliy fiterfere
distribution grid to the reaction zone my

. eed _the re: (
with t@% Howcaf thofesd gapnos fhreughithis dispdbittionlgrid. Theserdieolefing a1l other

. . re through this distrihution
ety il B0 S ALl B EBBBAE. o
distritrgiioergiriall is lavated poihy e ttb@ef Aicke @G i Qefey 'ftd@@tpEﬂsQ ke feed stream
X cghﬁ‘deposlts. The distribution grid is located at the
nto theYiTEHMeaetiqnyong dhhasdieen fornsadyanagegusitosysad dfee révevéred dmreacted

oxygenhfe®B8hm, directly to the reaction zone through nozzle inlets or injection tubes that are
provided for that purpose. The use of the separate nozzle inlets or injection tubes provides for

simplified cleaning in the event that coke deposits interfere with the gas flow. A high pressure
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into the MIO reaction zone. It has been found
advant ageous to send the recovered unreacted oxygenate
waereamsizli rectly to the reacti on zone t hr oughPCE£1005/036491

inlets or injection tubes that -are provided for that

pur pose. The use of the separate nozzle inlets or

i njection tubes provides for sinplified cleaning in

the event that coke deposits interfere with the gas
steamfdrml\her%ashmgjn bpisducasingahe nozzit indats fraghispyrpbse and may be

oS ez € LS Lot UL P AR
conm@é?c%l?tsﬁnﬂgﬂ' tb3@ah Iﬂfcs@ h8£4S fletd fastedd oPaRMif AWM the reactor and

considerably sinpler to clean these nozzle inlets
cleanmgsheemdclmfnosfmmplwgfead\diﬁtmhvélon gridt Bucfernlly cthe idivadpal pazzles have

L

cleanin@ltBroufig afy MbalisZ@ewaab ahy sitilldisd . th&xit esuoRbs Viastinigng résning of the
provided to allow cleaning through any neans known to

nozzle nétesﬂbms in dhe aventibatthey shouldbodecpmg£igegdor reani ng of
I .
[002 e C o é}ieg ?él&gﬂt?%b%gﬁlééﬁ u.tnﬁ]c%}rglglg %Iokl %\?)té ﬁ%{‘%ﬁalyfsggfﬂ%% Sl?%therwwe

caused S r@@dldts g fogmed fﬂohﬁ‘gaﬁéﬁ ehpiitingWoreldditionad ttineer nistagnant
caused by by-products being forned from gases

areas.r APHISHS m@g@f & IR AdhronElen ety RHANE sgrtiong of thg reactor that
a

e DTEEE UGBl AR D P, St v

produst afjtha Idbmngmzélﬂwhacln rendvey asthany filoe tietpratyeheffloent. This methane

B R TN H T TN TSR A ——

pressﬁrfe &l) ‘1{@%{4 the $RESIRIBAPE 8@ 81 RadoAG#6ductd. The Bluge g8OPiodnes
ydrogen. The inert purge gas is introduced at )
veloci;idsfotfé?/emﬂth@m@ﬁ;he VERoTK mi'ie thin parhghtha reagios akhepayudideg mixing

reaction products
of thABETEEES R ORETo P et engra R REH I sy, The eyeral
y1e1d|%@[1§hmeﬁﬂ1§mamea@be impeveEsul LvaBy mmpmgessf t he gases
reduces coke formation on the catal yst and surfaces of

the reactor. The overall i pr oduct
can be i n’pr@@@ﬁﬂb?DP@SE%ﬁ’TﬂﬂNso F@ﬁ?@o\ﬁﬁ\f@gL
DESCRI PTI ON OF THE DRAW NGS [ 0027] The fol |l owi ng
esc PotebsSis RIS wHhirbf to th
[Oozﬁefeﬁggtgdelfb?%]?% &8 t{i’%ﬁﬁﬂﬁé %&E&R gse Iﬁ t he |ntrere(r=36§ltceo(1)‘ ©
attaclmdrqrhwmgs 13| thehﬂted@s of $1p1pﬂlfmng)lﬁletdh&1’1m@m®f ﬂannvemtlgm treprder to
|I|tate he dravvln

t d
facilr e LA RY PBR A0 OP OB oFEr SRR e e

excheﬁ%@fse 5§oler¥ alaues, ’coﬁﬁm #RhnsRABthed Bé*m%hﬁ@ﬁal GOMmY eiat hRRAdI1 known to
tens that are wel | known to those of ordinary skill

thosel of ordieanylskifi i dhe @mgmmé@ngmgermgtartsce@@mwlwii@ theirfpresepce is essential
resence i s essent Iﬁr‘ﬁé t o understandi ng the present

fo mﬁﬁ@@ﬁgﬁngﬁheﬁrﬁﬁ%ﬂm Platt ached drawings illustrate the

[0028]NSt GRE aitAHEN HEaXAnYY il10stFASTO NS inteftien Wﬁh@&mponents numbered as
necessary to understand the invention, In FIG

neccsson tmdelent e rasmtions Al GphBSBOVEI (56 resEy bibg) Passes through
severafi%gelg i ! ﬁines LWAER l‘%ggefd and Iggtﬁttf% Fi?s@%@ﬁﬂtzohé) 3 8f a reactor 2. Shown as

I'on zone reac
relevant to the present invention, is a product gas stream 4 exiting the top of reactor 2 to be

sent to a product separation zone (not shown). A recycle stream of oxygenates and by-products

in line 5 is shown entering reactor 2 separate from feed stream 1. This recycle stream of
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rel evant to the present invention, is a product gas
stream 4 exiting the top of reactor 2 to be sent to a
w@e@doetsisepar ati on zone (not shown). A recycl BCHUS®ON036491
of oxygenates and by-products in line 5 is shown
entering reactor 2 separate fromfeed stream 1. This
recycl e stream of oxygenates and by-products in line 5
is separated froma product stream 10 in an oxygenate
oxygsﬁatespapé by-®roduolalinor ygyeenatatedsfrempmeedit Hrpannt @1 angoxygenate
. strip any unreacted oxygenates such as nethanol, DVE
Smpp&ﬁé di ol efms fromthe aqueous streams charged t her et 0

[oozﬂnd bszy@hafétsﬁep@r B@E%te\geé ¥ripWhg unbdabted ekygeamnes\/mmrasmethanol
drawn fromthe bottom of the stripping zope via

DMH andehcyle@mfrm tha/adueaus streps chargedhherate end 1a prodiicp @6%@%%61.‘7 pure

f or_iexanm
et e BT e RS B L A AR ot
available RHGtithr abefotie pées if for ek anpledniv dodised ti ase&rbammous diluent in
found to be the cause of signific ees
the operalés ofde E@Pt}‘??e?qnf AtthgRreaAaT £ oM %ff’c;"le%%y 5%‘?’?&?@ ace amounts, have
been Sfcglfnéﬁ? 6L 1R cI eo&es'i f?&n’?& g;ﬁ“%ﬁ@sn%& ?)blg'ﬁieﬁgatlon and fouling.
conditions e Tective 10 p ce an ove vapor
Oxygehiite 3tfippbd €18 opeiatel m»ymmateesmpmng)pmdltﬁmv effectivieitppr@luce an

and conprises a significant porti of ..t
overti Ao U P LE ORBEGOE DO Bt hEe] P pprises a sgnifican

portigt 5@1?1911&%9){% Eteﬁ%ygﬁlafe‘é‘ ‘Eé/c%lv@l%d\ﬂr(ﬁn tHengn@nitk el 81 €Esn be

reactor roug nozzl es or i nj ection tubes that are
recy@ed via fine frwhichoérders reactor & tnodeh nozzlesrianewioprpbes that are 3to 6 cm

in dl%ﬁ%%l?i{l%l eg Foo%m%@%ﬁgﬁéﬁéeﬁwﬁsg%éegaa%l ¥ ocHt é&@%&lo??lge feed
distrib@@8 &bn! doEfiPpoRmictizaiMhdr RaEA@r 2 Wi th feed St ream 1

again entering the bottomof the reactor. Ap
loose]t r edmFIR 2 is shclrmmeaefm @ mlﬁlgfe@% alreaan & egpin alﬁtelan%}etbo_’ttsm of the

e NEF P B e B BB RIS B s

first fhgd BRIoua U kY SdpaRAE tdigly @ Fromh tHu Iﬁrodlhﬁ gy, THelataj @iy oﬁthe catalyst

renoved by this first stage c tQne with the C%t

partlpla%mthlg teromiedpetess ﬁWéeme\mbe i f1i§t sipgReYFIORE g tgﬁ Hitlyst

passmg g 8\21{131%%' %ﬁ 18%2 ﬁﬁjt H@thg Péagitbg 'aélslii‘ tll(l) r#gs%%/% %sf]glcgné 8R&1dhine 28 to a

reactidmargivesse] Mehawng 8t lkant oﬁeucydiemc sepaatzh nifang b for further removal
catal yst fromthe produ taI st fa

A A & be stored i
of the eiplybtrfEomg fhe maduct ﬁ'@eaéth é:a Y)SF Lajls;tyom, the g@/ Ppgnd can be stored in
a cat?lgg i &%0 The cz&@l%@ﬂ ¥ SlovhSb RO Veht la’ﬁ‘blﬁ?l SRPéncritAUBhe 82 and

atl on zone“22 and returned to the reactor
returhét uhdireactoi theozh a et 240 pitibyally, bes aaéalyst yray bngytuﬁ@d directly to

e B SR B B35 o BRRR S BBR R an.

The?x%ﬁﬁét é%eermﬁuﬂgﬁﬁl&fghagﬁfem seen exiting through a
I ne d]@ A m xture of deactivated cataly
i

[oosp]ar t .A:tremm @fwamdeaﬁabeepar@ﬁlee pesbiolgtinic ireac’fl@m ﬁ@ﬂlupﬁ% is formed

Thi
o G Tl L B 380 BRI Brongh o
seric¥ AP Vdpos-0blidlsepaitioa bbbt fad piddus atstreqii ofideuetivaisd catalyst particles

of deactivated catal yst gar ticles
and a conversion zone product effluent stream containing light olefins, unreacted oxygenates,

H7O, other reaction products and undesired amounts of contaminating catalyst particles.
During the course of the highly exothermic MTO reaction that occurs in the reaction zone of

the reactor, a layer of carbonaceous material coats the outer surface of the catalyst particles and
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and a conversion zone product effluent stream
containing light olefins, unreacted oxygenates, H20,
wo@rdven49senct i on products and undesired anpbunt SPOF/US2005/036491
contami nating catalyst particles. During the course of
the highly exotherm c MIO reaction that occurs in the
reaction zone of the reactor, a |layer of carbonaceous
mat erial coats the outer surface of the catal yst
this layaf 6f @kiesacoods tésositayets todeactvaothacenlist patioss stdeast irspart to the
to deactivate thg cat al yst par icleg at %gas%.Ln qutd.
extent (hat 3deask partiop Ahthess catalypaniclss pyshhavss theh adiyty restored in
assocfaidta¥atist Pe%'élg 2GS 7SS . BY Speht\Gitdly@ Phabodh itod SRRt 19 to a
I'n assocl ated catal yst regeneration zone 22. The spent
line 2¢ and klyestto pegsserstiothranegl?. Ahesswaibenackous dengsity are commoghpreferred
025 HEaBBS LG BB FFOr Bl &Y FLEF DB B ORIRR Mgy gream thenis
returrfed $ IEBEAdtn Z6RR VR deddY a pbrtidN lodieidefctvateedilBt mAterial recovered
catal yst streamthen is returned to the reaction zone. i
from fite dyelsic seppratian maansfare paippedeftvolaitle Aydracapenstand passed via a line

mat eri al recaower.ed fr e . o, t] .
2 10 SRS 2P T YD AR D IERTSdeposits
are odilf eBBrehdveE Fanesalliignproduneiord 3f wheean of tdgeheratsd catalyst particles
~significant portion of the carbgnaceous, deposi.ts are

whicloflpwaia Ires 34 haskq Ehe TRAHPNZEBE for T MG inctanysips fepd stream 1. A

-Stir r ! > ' i ion
i G ST o R A S ] oS SN, el
zone piksedthveichiling 24 eBekpite tieame bf ondor mbit vapet-yolgig/ilonic separation

proportion (usually | ess than 19 t he cat al
means & ﬁxeﬁ@af_tl% 210 setirier SUFR %1%83%&2 4 iR _ &éﬁ’fule%séfeam there
isin %c;t%all ?ﬁz}%ﬁbé §ilf DG ohi3RaR anNGt OF calllfs€ p¥RRRE 118 btethresent in the product

C separation nmeans 1 n the reacti on_zone t'O
efflugt strdnnh Hehasdean femdpdferiicd tedodateofrthercystapigsparefion means 18 for

streamthere is in actu actice still [. O .
furth AT g e P torb L e E g Bl e} ftminating
catal ¥k el les hd bdiRBEveREd BREquédchhieerl6@iled @ish@amiof etdowmstream.

to locate further cyclonic separation neans 18 for

compiressiomeneansithealegise dfisenteminatipn pf hapreduckettuegfpiresa by these
roduct effl uent .st These, C i i
catatB Bt eadoreaionls PUET B LI RE L IO BB b e Fhna
thereER8 beppeeheta shbitardRIesire €ofooRtging sshlyst lowsafiem thehmtalyst invenatory
degree of contam nation of the product efflugg% strean& I
that dingulatesde aphithsouebithe MTQ epRersigiy 088 B FRASIOF & 434 HF asgoqpatgd catalyst
ol 1‘9’0}%’0101% the effluent product stream and therefore
Tegely E%r esent’'s a substantial source of continuing catalyst
[0032]0S S For piipbdee of dieadrysent invegivnowy ptdfert toaise tigiidiseBd cyclones or
and t hrough the, MIO conver si_on ne in react.or %and.tl d
hydreqyslonss feiths applicatian sYioV of SR cighryAnde aE‘b“d% W Egptal an
iqhigVy n bePused For their
orr AR B4 oy RURBE Y I LA Rl 8
appliagpinis ¢Blorally availablew of their efficiency and relatively
| ow capital and operating costs but any other suitable
liquid-solid separating nmeans can be used for their
applications if locally available. CLAIMS: 1. A process
for conversion of oxygenates to ol efins, said process
conpri si ng:
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a) contacting within a reactor said oxygenates with a
catal yst wherein said reactor conprises at |east two
wQowes49885 fi rst zone wherein gas travel s at a PEBUS2005/036491

rate than a second zone wherein a gas travels at a

slower rate; and b) inserting a purge gas conprising a

guantity of inert gas into said second zone to

i ncrease circulation of any materials located in said
CLAIM$econd zone. 2. The process of claim 1 wherein said

inert gas is selected fromthe group consisting of a

1 X f I LET Y S
Thas Bhsfes for G B A b RA T olo bl TR e hibictt &
aetdeanetigwithindr regeor sasd guygeatestwitly a aatalysiduledrein said re actor
separator that renoves t hane and.hydrogen fr ?m a
pr GQUBFISISAt dna TP ZOPRS 2FH208S WHFTeY) aSiarcls At 2 Igffe Tk than a
saigd.ifiebhe AA8r Qggsd@%/eﬁrhthﬁﬁ%?%e;' dmdm Xi ng of

reaction by-produc The process of clains 1-4
bhensiringsaputgs geocmnpnme 4 @aabtyve isert gasfintosaidzssnend Bone to

An apparat us to copnvert, o enates to olefins, said

ap ARG OEaRoR S A TResRR ors 1 sRARERC el

OXYHRNRAERSs G Qaie® Nidtet@tlsald fnlbrtdas & alatfeld ffotn HeQHUGLcBnsisting
product stream conprising light olefins and ot her

of a mixtychr efawatheeme and hivdrogem nifreden and aiigturesdberedt. (2) is at

t t . fl ' '
3 A oce rrne aistidh SOLRGHRRS EaduR@b el pleLeg by o
productMepdtatdr gt niRAS hidthand hnd@hylirvgeer oo apeodust {tledjn.ar e
posi ti oned adj acent said stagnant flow zones wherein a

f1 oVhegrroesss phelpim 445 2 odsraiesaidhinegise PEPViGes gn dpgrepse in mixing of

reactio@éﬁ_ﬁ}{&%t fl ow zones to nove said product stream away

sard st agnant flow zones. 7. The apparatus of
6| altiv fosdses £¢18insal -4 wheedid said second sedeeis bbalefsaahfitsheone.

roup consisting of nmethane and, hydr.ogen, nitrogen and
B PRSI WP YT OXYRRBA B AN SIS S TRNSLHIY ST R Teactor

(2) in “gl?égigslfgﬁt%)@g%t@snﬁe 'Ebﬁ%&&g%ﬁ L aBBRAIANBEud ra%bv\ﬁl?ét Qiream

reamin a product sepdration zone erein

comprising highielefind antl gher hydooarhoisowhemirewitbmsaiddedotani2 &iaf least one
stagnan% Elggvuzcotne %v Earee?nmsaid product stream moves at a slower velocity than in other zones
within said reactor (2) and wherein ports (13) are positioned adjacent said stagnant flow zones
wherein a flow of an inert gas can be introduced into said stagnant flow zones to mov-e said
product stream away from said stagnant flow zones.

7. The apparatus of claim 6 wherein said inert gas is selected from the group
consisting of methane and hydrogen, nitrogen and mixtures thereof.

8. The apparatus of claim 7 wherein said methane and hydrogen are separated from
said product stream in a product separation zone wherein methane and other hydrocaxbons are

removed from said product stream.
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