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RECYCLED THERMOPLASTI C COVPOSI TI ONS CROSS- REFERENCE TO

RELATED APPLI CATI ONS This application clains priority
wO0Q043/18595Fr ovi si onal Application Serial No. 60PEBASIGF012186

filed on April 8, 2004, which is incorporated herein

by reference. BACKGROUND OF | NVENTI ON gbQ2JThe

di scl osure relates to recycl ed thernoplastic

corrp05| t lg -
e L

It has | ong been acknow edged that the recycling of
thernoplastics is highly desirable tqo decrease the
wast e stream and c%-ﬁ& v resour ces.
The recycling of thernoplastics has been a chal |l engi ng
dea ation in an
00 gl 2 FoOh Lol e B DR HEOS b eyt comservat
Oxygdeante- ’JstOd?efn'e(QiIT@) Rrecgss bitibizing e fiwidizabeiygenase eonversion zone and a

freguently con ted w th oth er ast.i cs
o S TR oL AL AERRRFH ke e ot
Pih RohWRhatiNat Rk padieles e84 b&ibing liquid.
wetssﬁig%b@\%g‘:stcf n atb%rson%egs tggtl g Thlz i's fuﬁﬁer conpl i cat ”&g A
[00B3] t h&llbamrldmé«t petiachémical @dmjtyels eopssrasd wilethempedustip of light

de - VM
ok e PSS e BORR R PERS AP BRI baucs Ligh
oleﬁﬁiéjin%luﬁe @iHyYenetﬂ}@p e indcthixagedtheo M Helved)joiyaluact forthese materials
whi ch woul d be cowg t|bIe by t hensel ves
S

in pressutdrsrsfiningds e efietrolumyfegils: :T\'?@ért heg, long sought a
souﬁygep otﬁ&ctﬂant }getltoli]élﬁn ﬁ ?12461%5& 1%?1%1‘1?@ g\@/%&eﬁ g% @ﬂ%%ﬂéﬁegaﬁﬁ ﬁ%ﬁt olefin

mawailst Tiad prddrl @ ias QB&QSE:@OIV gifferdrit pidoedureafdr abialyiticglly mortvhﬂmg
conposi t | on of the recycle str am Anot

oxyggaatpeeich@s msthapr et BedeHpddte bP]GE‘H & %Puf’ﬁa?ﬁ‘%ﬁ'\?}é)r focus of routes
to ;}rbﬁﬂcte‘:t‘%esg %Egl&r q?ng‘E S1eRhOhdd teen of REREanBI %@fs%n%%l@ US-A-

| cations that have very | ow demands on
433163 mim&rwﬁ ﬁled’ lve Ny 3y @9&2&rﬂpeﬂs hissedesofppxipeiimants with methanol

| h d s h
congpQTSH ISP T AT S IPO P F S HERUEE fhoproplom of DME
rec? YL Riafdl SOGR of AeGOEHRAbINEN Yiscldied. EHeS08d FRSdk dffhydene and

er nopl-astic conposition conpr|3|ng recycl ed
propykenerrqploasd it et bsrusscrgmiad by e aniaorstion of igher

I T A L ——

patEiRBRASTthe OE3GRAMRE hobH&dNt6 GaNEdRdeRRInto ddsy HRRS08S bthy methanol
In one enbodinent, a thernoplastic conposition

chargqﬁjmtlg,@MTQlccprgf@my sep @g{e};y gpg;qsgﬁpémgtnppélp; foqrgg,’ogefl%hnd recycling
h
ok B SPIEST BARRE DAl procuct. T

26365 aene taght ahBME)mi(ﬂ&Eﬂhﬁndlhamb@mg g&pafiilizigeavaer ddbeant ororder to
equal to 10 percent by mass, based on the total t%
V\@g ME.

effisfentlyiand BBpHy chEtoBARNIE D WP 1&%@1@&0 ag thegp
O 0TS Tt G G Ee et R gle KirfetcT TRt Rhh Bperating goramercial
eqﬁlpﬂi’lalht twmajllﬁhma‘éaslohd)lb bauipmphiasstes and ormpofowirans Wafichain tu:rn causes

dlstgqh}hfgq?rééﬁe ng ot eag aillé,ll}e}{t]gg Bh%ﬁﬁ ?n t%e ggx}yel'gyd];cgc%r otnhoei‘l l%lr pro@uct

recﬁ{; ¥l %B‘f fhi g nfaulyael SRRN ¥R %thd%r)/ﬁ%ttﬁé‘ﬁﬁﬁary separator. The *373
ol 'ycar bonat e/ acryl onitril ebut adi ene- rene nd,

patpmﬂ atsredibglbsesdivessionydizthe mefmnobisedito thp @Mé@b@]{ptmn zone to recover
off i et TRy SR e etber ea” o O

t her nopl asti cs, wherein conbinations of two or nore of
the foregoing third recovered.thernopl astics are
present in an anount of |ess than or equal to 10

wei ght percent, based on the total weight of the

t her mopl asti c conposition. In another enbodinment, a

t her nopl astic conposition conprises:
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30 to 80 wei ght percent, based on the total weight of

the thernoplastic conposition, of a recovered
woabos(1asypfene ether); |less than or equal to 0. eCwaiSgiGE/012186

percent, based on the total weight of the

thernopl astic conposition, of a second recovered

t hernopl astic that gives off greater than or equal to

10 percent_ by mass, based on t t he
(0088 oS AR el Liher res e US A 318] liFaE taftse o non-zeoitie
mol@&ﬁ&eﬁg\}erhg a cggﬂ?ﬁgcgﬁ%ﬁalftg Fedu® tﬂehﬁﬂdfﬁiﬁg FSfnki6sired C4™ hydrocarbon
conposi tion; .0 wei ght percent, based on the
prodmsaﬂ;rodmeghelame toreeZ $ Mie§ typp lodisatikysiosystowss iThe oen-zedlitie molecular

s1evt@g§rggr§{ ? (ﬁ:gt\lggr;l%g @ip%«?c@]?%ﬁm%%}aﬁospﬁgtle ’i’ﬁiﬁﬂof) Lo L0 speciticRily a
sﬂl&‘ﬁfdﬁluﬁa% gllla@e Hlléie%ma? BigvS #S/AIQD‘P pol ycar bonat e,

pol ycar te/acrylonitril ebutadi ene- styrene bl end,

[OOfﬁjl y MRISHB64088 T 1Sy Aat 1662 B iyl B ofe-5 71 8Ppoind o the use of a fluidized

ol ycar bonat e/, po r_blen d
rea }onyrﬁgp% Ag " pq; t{ﬁ 31&83 ﬁegge{l?{ﬁg%}*ia?oggcggl?e ep%@ferr%ﬁ %oﬁne‘i‘é’i@l solution to
the Pﬁﬁ;‘léﬁﬁ) Bf @ﬁédu%ly ahh RfdientBaEh dgrnmtmpmocafr SIARD-oyperaficatalykt system in
ore80|ng hird recovered thernopl astics are

OTPrsesser:. The usgofhisdertmeiogy &ives risae »subsintial nrebleg of solid-vapor
r.ce

o AREERE sl I8 & PPyl 8bl Bl A7 oo
confgtRedh @X#in etss:@u*@e doraReki®t ek, T8 aL-61 e&sarshowx e B‘pxhesquelnfee

by the faollowi ng figure and the de{alﬁed descr,i ﬁ
cyobREIS D ET I SSRR FAPISCRAC BT D SSE1et BOTHRSPOfEy CEbent stream.
The%) gt?ﬁ %e%faﬁlgs e?\éé'r? %Ws‘ﬂnﬁﬂl %%‘P%gﬁéfyd) ggg Sﬁﬂaﬁf t %&él@aﬁﬁlnﬁf@f‘of the product
efﬂ\aentgtrt:arﬁfwﬁﬂd&wmﬁomcthd: ﬂatdnzed«:ommsom kore, of a second

recovered ther stic, that reater.tha
10086 el Uty ISP BEoRy (e Wi Vararpid op of b 888ledbtftuent
stregfnoﬁ‘@rﬁ%h *9rd %%ﬁ&ﬁ'é&efte keth&® E]b&PUl?ﬂélééﬂélcsleve -containing catalyst
composi tion; to 4.0 wei ght percent, based on the
partidesfromethiy mfﬂwdnt sm@m hmrrmrpllyatsaqh@s bepthdrawad of thercagplyst-containing
third re ov

botjogy, §t;(e§m 3,8{ {;:21{1 Iﬁ% 6{ Fot ﬁ?ﬁhe% %gp%c{ﬂeﬁ@eta{ﬁ?eng.r@g%éu1504

used WeY L&{ﬂbﬂlﬁg J[cﬁ‘(} tiptefBucht Yr@Refrolchy OMeuiResion zone and produce a
pol ycar bonat e/ acryl oni tril ebutadi ene- styrene bl end,

bot‘pmh mrhyhlclms mzwglat&ﬂ &0 theayef sprubleing stseaya sxeept for a drag stream that
entgrls a’s aurubrggp aoﬁr%/ %ﬁgsgg rﬁf R%aﬁ ?é%a@é}g 69@'6@@359%%6&{)11{18% quench

arrdrpemeRoR tHel o$ efﬂhﬁﬁlr Meﬁmqemi}lefmmm $he(1’[)TO\mnmfrsm izen@with first
the foregoing third recovered thernopl astics ar

stagsy theleigmoves eatelugriines crffaineddn thapradugt cEliFRt stFgmy 3)S-B-6870072
d t
dls¥Y§se% e pfr%ﬁ%ﬁm%prﬁ%gcz g{fﬁg—:ﬁ{ &%t%ﬁa%ﬁ%ﬁr’)‘ﬁtg Eﬁata@\%tl ﬂragtl@%les and uses a we
scribngpgeas rérmovethbsercontasnatingqlaciodet Hu nei nreans ef recovery and reuse of
i ncl usi ve and conbi nable (e.g., ranges of "up to 25

theggtalysbpartighss-e specifically 5 w%to 20 w9% is

BbIe %fiﬂﬁ'dm RS JZRs M Lard A 85 fresh catalyst
[Odo?ft hé%@ﬁ%&lﬁ{)\%O{%&g&%r om 25 wt % tgt c.). The terns = Y
that faustsie, dddéd ecthadTO anﬂumitzed ICOM@ISIWEZ@CHH otden ta m@intain Ehe catalyst

nce

mvgg%» o d gp ”?@{yﬁ%}’%q%te' n&é)ﬁ% ePFd(SW]C qgﬁ%ﬁ?ﬁeaéﬁ 881%tﬁ1ns substantial

amB?ﬁtg'éf ccﬂltarﬁﬂlgtm Pﬁ&ﬁi’tf&l&ﬁon@ fpr(ﬂﬁéfﬁ o€ effluehtddnbdnhi@ition by catalyst
quantity, her denote the presence of at

pattieles is meausefof ﬂtege}a@ﬁelyéng}e@(pﬁn@rﬁL ot S&dxmelgcular sieves.
Bl SRR U513 AR BB AR o cot

and/or the third recovered thernDpIastlc The
recovered poly(arylene ethery_may be present in an
anount of 30 to 80 wei ght percent based on the total
wei ght of the thernoplastic conposition. Wthin this
range, -the recovered poly(aryl ene ether) may be
present |n an anount greater than or equal to 30

o o s - .
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even nore specifically, greater than or equal to 40

wei ght percent based on the total weight of the
woheorsnoflsasti ¢ conposition. Also, within this Pamgs2005/012186

the recovered poly(arylene ether) may be present in an

anount | ess than or equal to 70 wei ght percent, or,

nore specifically, less than or equal to 65 wei ght

o BTy Al SRR b oo e oo
catag%s%%cfeg PR HARf I8 FRIREN rdifN zonk dbBiesdaRt astistimption of

OSition may conprise one or nore virgin _
relatifellyrerpémaiiei catlysvitergby impervimgptha stomomiesofitbe DT eaivarsion process.

cl ol.ymers .an | ymer, bl epds t hat. have been
00§z e st e et Bntovedhr R Rer Bt Ra s ggetvstoss
proPeRSIaMS1vEthE e SNEHBIRhABILCstGPIRMNEA tdRchVbr 8ilbstBidNY all of the
of 10 to 95 wei ght percent, based on the total weigh

t
prodict effienhemtmpinating eatad pripediclasand tapronide a shirsy phihges catalyst

the virgin.thernoplastic nay .he pre tj .
porh s it St R RO S B B AR5 AR porion of e
cata} PR phifticked lcbittaingd @RthR resultdly sdirre b OTD ééhversi@hione or to the
percent , or, even nore spechicaIH£,egreater,than or . .
asseiated deastisged X Tgheatplist cegrneratipn zerp BeAropy secaBuEng Hirs Gfalytic

T

esent 1n
cat@ly@tenakesp fortramlyst losspsallt hias bden fuming itat ey eataiytic antivity of these
nor e specificall , less than or.equ to 80 we

efflpeptontmippng satshyst paticlss Will vy oaanlyﬁlée hydrotihgr%al shock
ass%clgft ARRh 3R fnﬁoﬁl%fﬁﬂfdf 0 rel&%ﬁ%ﬁ%&ﬁicﬁé@%ﬁﬁﬁieﬁﬁl kifis product

b .
nprises a thernoplastic resi I's conpatible

efflubrithtrbdre inte aavletiedy podly(a syubbieg ebhewhich Captpeesitixse parisles by

. used herein, .is._defined as bei m scible. with.th

immpgrgionat dpbbipe &ﬂwde%g%t%xwyalg?aww&% £1sq éﬁwhf‘??? fdurn of these

parﬁﬁ@@,\éﬁ&eﬁl RohhRINbERRLEA BRP)to 2Rh&SthE Rel4tBRY RotiOT@ conversion zone
t hernopl ast’ic conposition with desired properties. In

or te dimeretativekyihot spesf OflGbcatalpgs aegenietation zorea wiskent @ap additional treatment.

: | | ene..et d_t i C Ol N .
Qo SRYSH AR L 015k PR L s aypes e
hy@btBSSndl SREKS assoBiakdRitiCiagaedudtida ifloabswhi Leeutbigroneal well as the

as conpatibilizers by permtting the blendi ngt of two,
thermal ishodky apseciatasavitibreum e thedpT Qsonvasiongonegrta thy gsgpiated catalyst

thernnplqstics include, but are not limted to,
eSO A '&ne et her)s; poly (al kenyl aronatic) polymers
ThisUahthe priee hiy $iiled es ehovip teyronsefofthese product effluent-contaminating catalyst

acrylonitrile-butadi ene-styrene graft coPoI ¥rrer S, glo.l ﬁ .
partiglek syRrrierdp sersptuEg theirsateldispeiiyive r@eg%‘@ﬁ 191 thus substantially improves
the G Bhdt BRI R iR YRR LRI et catalyst ke up o
comseiibata &1 thissombe bfcataystrtosse of the foregoing virgin

t hermopl astics. The | evel of the one or nore second

recovered thernopl gst, j [ ad in terns

of thernoplastic rmf?ﬁﬁtmﬁ%@ﬁmpn singly

permts use of the conposition in a w de range of
[0009P! | ClReipRiiSar WobjeBtivERb Thprakeng idveatisleRits pebvirivysteciadically feasible

properties. As expl ai ned bel ow, sone conpositions,

solaéqretedhagroblent pictatalyss !lﬁsgéllm theamodustiefient ire e QLY Teapon zone
B e ]

objb&tBITO R iagirbesthe ecaRitieyd QO TO powesdmhpl wilizesa fluidized reaction zone
conposi tions conprising poly(aryl ene ether),
pol y(al kenyl aromatic), polyolefin,
acrylonitril e-butadi ene-styrene graft copol ynmer, or
conbi nati ons of the foregoing. polyners have sone
striking simlarities in the |evel of thernoplastic
and netal contam nants that can be tolerated and stil
all ow the conposition to retain sufficient physica
properties to be used in place of, or addition to,
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by mass of volatiles at a processing tenperature for
the thernoplastic conposition are extrenely
wanossiosabl e recovered thernopl astics for conmpBeTISLNS/012186
conpri sing recovered poly(aryl ene) ether. Processing
tenperature is defined as greater than or equal to the
softening tenperature of the recovered pol y(aryl ene
~ ether),. The second recovered trernn | asti cs. indéﬂ%}
in compingfien With 2jrela{iydy SKRFISWE CH Yﬁ&/f’rysﬁeﬂ? emtaRLg an O molecular
sievB B URAHIRAYE DetRire PRV RlRANE frelfidargREDI Nati ons of
t of nore of the foregol ng. These polyners or o
[00X0) b Thisiiventiof stlmestbe poibjene p§the dossoff eipengive 8P (Pgontaining

cat )g? gqr}h%@? éﬁ te%?oc{ug'gé}‘ggi‘.pé 8@‘%13 %th%fa&éﬁﬁé@&ﬁé ﬁglfl%t%ﬂté)leo conversion
zonéé ?{g g‘gai Us¥ ofh dirB& rE§RRVEEPE rBRky 4t3EHt 8 PErtRhE e rebultifd atalyst

i ment, the seécond recovered thernoplastic is,
slurpyr fesmribe effluamt stneamvet serubbing siep ¢o cidlepy dhe @EOxmopBerFiOngRRE Or to the

ossc i BBATENe ZoBR e BirPe Beasi ol sy puglyst patcles. An
assdcREIBIRIAS td (B & AELAPOIadlbélanibvdananiisg cablybtstem tolerates the
processi ng tenperature enpl oyed for (aryl ene

. ] : poly(aryle
hydethempbshotk essosiatadpuish theovet serobliag stegayiehisdypically run at a
negative i ' ' '
L e e e
toleEEHIAS ttHek@ Al shdbleadsbiinted mathaveychidg thlenstaypoatidr eftharaatively cool
generally inmscible with th§ recovered ohé&g{%%enel
slurgt efegajalystparticlasibael 19ithe byt @ER cPBYGFIED 20RF Q) catalyst
. i i fort i 0 . . .
o Spad fhd BT 1 O WO S5 oning o
suriveyiamdresn ana squbling Bqad pdenanvered fvithteeproteatposliayérod carbonaceous
The mechani cal, properties that can be. affected inclu
depgigs 1 PRSP o Gapepaegh Sonaais orapl R omed of Tl i
pa@l%ﬁ%ﬁ@é’lﬁ {ohveRpnWoht nA§ itRIH NRIFINISO GIIRul&isliFe filom the
east one of the foregoi ng mechani cal properties. In
adveme tffeits oSmmeerisiontinpsesbbing diquid thats's bipicably agpequg n nature.

[00 C? \é 2{ ﬁ%&%ﬁé&ﬁ%&é@é&h%}p&%&l%u@ lsl%gg efssfog ?tgeg%t%?&a&jn%ﬁion ofa
feedste | cBRtai?hg AiP¥RBFochate By coft@dtinith @ftdlydaicontaimiig/al ELARG molecular

~having a negative 1npact on the consistency of the .
sieyerin dbiidized cantversion Zeae incliisting weevarn ard faskcle Bf peptaminating catalyst

r.ecoyer t her ast i t i . .
par1i1ﬁase %rﬁgg%{nl‘oéu%? egé eﬁj% Stlgena%g %Lu%{a@ﬁ%&%?%%@u@%@éﬁpﬁwersmn zone. The
pro¥&k 8bitadie tHeedédshasa vitinthe feidiaidadatatyat fhthe dluidized conversion zone at
conposition. Wthin this rapnge, each of the third . .
convesEREPBAtDAEPIRSEVEL 088 AHRYTEE OffesHYates CafplyshRitlifles and olefinie
Q. ' . 0. i fi ne
ol g VA TSAE8y Bhe cARSLBRAR R Ly b
cycldiie $dperaron) anddakica seatipwef thi dpacti@atel icatatyisbpestices areisephrated from
recovered thernpopl astics be present in anounts .
the F@gyr{gﬂgwhgp t%%gq a sﬁ@a@@%%&mﬂeﬁ@@@ﬁsﬁ% Pa?rglpl’es cf g conversion zone
prodf& Ceflenfirdhm écﬁﬁaﬁm&? @i%h?&eﬁﬁ’s%’ ahreh@ed o%ﬁeﬂ%s,ﬂf%@,%ﬁer reaction
or, even nore specifrcally, Iéss than or equal To 8
prodedtghitd wetesieett smbaseof wntanieating catalys paiticlesf Thawgsulting product
t her nopl asti c, conposi tion. The thi.rd.recgvere T
o g OB ARtICRLS 1 Wel GHbI Aone A Histeih SRFES & Sgrubbing liquid under
scriff¥iy Pt Gdifons RELVHR D IR £ SubstatiXllPeitilkil fee-vaporous overhead stream
ut adi ene-styrene, _ o
compaihipg dighbelafiny, avreptied oxygenatssitodefinie by-pradpeisiad prages¢ad a liquid

ol ynmet hyl et hacryl at ol vester.s, . .

botlouk e syt IS ECERP! BE Rt ERRg catelyspartiglgs end the scrubbing

conbi nations of two or nore of the foregoing.

Ther nopl astic conpositions conprising poly(arylene

ether) as a recovered thernoplastic find use in

pol y(aryl ene ether) based conpositions, particularly

in poly(aryl ene ether)/poly(al kenyl aromatic) polymer

bl ends. Recovered pol y(aryl ene ether), as used herein,

. o o,
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mllion, based on the total weight of the

t hernopl astic conposition, of a netal selected from
woOheosgosip consi sting of iron, copper, sodi um PCT/US2005/012186

pot assium calcium |ithium nagnesium and

conbi nations of two or nore of the foregoing. In one

enbodi nent, the thernoplastic conposition further

co r|seslessthan or equal to rts per m on,.
liquishédeash paTtion of e sy dertivHied pep P feparaled in the vapor-

soh% g :?%ri")a&]tn% zgﬂe %d%a AeeibhsH E(qT faﬁ‘r@ Mhdrbi8 Bh@bRd with an oxidizing

m um rcury and conbi nati ons
gas @tﬁ'eah)l\@ndﬁf ofmlliﬁng)éortdite)nﬁ effegidiertg faimt abtseatﬁl’ biEregesremated catalyst
"metal " |nclude56€ h |o non

pertigigc Able St ARSNGB DF DL GO B IeBROTRHES 7 gy gcrubbing zone i
recfcfegoe;ﬁﬁ&et]g tﬁé Q'T’(f%verlfsﬂn' s Rahd SatalRESRCEHibh BEp SAf RBst a portion

as well as conbi nations conpri sing
of theeaimtmaufereshlytrbgentotaigmialyst paictes ¢¢<e§en¢d\ﬁongtheéame@twn step is
t he end é& their useful Iife and/or manufacturing

recyelqddp the QTOAREPEGZS col | ection center. The parts
[OOﬂ;e dA%é&ﬁf@ﬁl%ﬂlm%rﬂﬂﬂéﬂs Yroaighe Frstiynboditaéit by passih at least a
| uabl e netals may be recovered. The renmaj ning
pornmmﬁthc hqmd(boptomtstr@arnrrecoap@dérﬁlm thearst S@uhbmgéoa?@ 3 liquid-solid

processed to [ &I

sepili feaprare oy QuRE S B e R s JpRREa under

sepRE@SDEIndithis léﬂ@@tweﬂ;ﬁ pttﬁ:luﬁ@a Solubfitlestycaat contalhmglaarehtmddy rich slurry
as part identity, ogr aphy, .age of .t he en

of cpnfaminaigrkicataipst(ip F&@ 3 bing) liquisandAdsiatiye) Yogﬁg‘d g?ﬂ’i’psﬁeér?‘rﬁ’ﬁmalmng

0 tg | T
B L L
conberkidw st m@m dEQ(EtbﬂattdtdatliﬂySOfegpnﬂaml‘t steryineorder to recapture the activity

separation techniques to separate different types of
valyefithe proiamningtingBRiHCleS pe of t hernopl astic has a uni que
t of ChBEdiRlchBo1 RS pRN&H identiPg 6bihpfises an OTO
moggavr yR%Mﬁhﬁﬁtgirostatrg prope?tres whi ch naypprovrde
convagidngsocess av destritvedmbbus i the Seyp ambpdisrent whesppi ®gloxygenate present

recovery process i.se air_.sepa t

in e pbrtel S (5 SRMBLASE o2 R RREfH0 g ARSI hE e avo

moI%B&rﬁf {ibfe 9L RN BY niiRAlaRkiePO hahe it E9stabithrnge bamrastpbﬁxhng to
conbli nation of two or nore of the preceding

SAB@tihﬂomtsSAB(h-lﬁmnsi vehseay wcmbbmes@@sd w3t h e e eEbbig zone s
ortion. is rushed [Wq]¥e] r I
waigy ‘2@10@8 3Wgraélca&a 1 Y Q% %%tecs% SEs ﬁglr%e @g%%wb%u;‘l‘ﬂfdﬁg@o 17 an
am&!m% suﬁﬁle@iﬂ to NRSralize & ﬁgmﬁéé‘rt portBRvh ARG acidicIR2prbdBcts of the oxygenate
6,474, 5,951,940, and 6,588,597. Hi gher .purit
corrratsemr raaosuonélgat@ee prewRe ke PCBEHTIEFRS SHERB Pt EIGom the OTO
gll of the separation steps. A greater nunber
C“B?“&P@E@ typically corresponds to higher process and
[OO'ME hera R@dt Qitb@’ated@ﬁ‘tbodfﬁhmlt bﬁﬁﬁ\peafsenk ipedngipariyvadyes the process as
er) includes polypheny her (PPE ¢ offluent stream
b7 oy ibe A HEmORBHEN ST U ARt TEg 6r Y duct effuent
l 350€ ACORSATE thedhPOKconversion zone is
“mﬂgl%ﬁeﬁ%rgggPﬁEBEé%g &gﬁg%HtIC coﬁﬁgﬁﬁds vi nyl
sub3tantisity morteﬂtmbwmisthe aomierdien $tepkand tha avehe¢rpibhisg step by use of steam

conpi nat j C at |east one of t
serEHpR AR R TEREY Y B RGTARESRg e o Tsr RLFAD 15 8rder o
rec\%h thifeAdt 'léaﬁt Qf)orﬁbﬁ HFEHére%bthHﬂhfbfhe&fed Hﬁt@tl(ﬁrpﬁbﬁthtad fd bhe (ITO conversion
erein for each structural unit, each Q and Qi
zonertojeyargie bt prghén) dndynerizhal loggsa portrqnnefﬁbe fﬂed%@@rr@ar%rﬁd to the
ower aIkyI (e.g., alkyl containing up to 7 carbon
OTQ BIRE " phenyl , hanaIkyI, am noal kyl , hydrocar bonoxy,
halohydrocarbonoxy wherein at | east two carbon atons
separate the hal ogen and oxygen atons, or the |ike.
Preferably, each QL is al kyl or phenyl, especially C
-4 alkyl, and each @ is hydrogen. Bot h honopol yner and
copol ynmer poly(arylene ether) are included. The
preferred honDponners are those conprrsrng

o o,
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i ncluded are poly(arylene ether)s containing noieties
prepared by grafting vinyl nononers or polyners such
waopabyssyrenes, as well as coupl ed pol y(aryl eae/UsS2005/012186
ether) in which coupling agents such as | ow nol ecul ar
wei ght pol ycar bonat es, qui nones, heterocycles and
formal s undergo reaction in known manner with the
hydr oxy groups_of two pol yv(aryl ther ins to
produce a hi ghER%pM@&Mﬁr‘fﬁgl%&Vﬂe
Pol y(aryl ene ether)s further include conbinations
[001&] P! *)rﬁé Fﬂ}tﬁk}i'i@éﬁfoceﬁ%&& dfa@l%n?@pé’}lﬁ‘efeﬂéﬁ iefMlcaranRdanent of the
ether) can have a nunber average nol ecul ar wei ght of
presdntd@@erttion40, 000 grans per nole (g/nol) and/or a wei ght
aver age nol ecul ar wei ght of 5,000 to 80,000 g/ nol, as

det er m ned by ' si ng
nonodi sper se §g€§§§§égﬁgégﬁgﬁggpggﬁﬁgﬁéﬁgpgﬁg di vi nyl
benzene gel at 40C and sanpl es having a concentration
[005d] 1 Thé folwkang Rens sid tdrditioes and used iothefpossent spheification with the
pol y(arylene ether) can have an intrinsic Viscosi%y Bf h
following nesningsf 1Y Ac iporticy ©f gtregp apapyipithyy an aliquaippy that has the same

specificall ; ured: | .
comPFGph e eiol et b Bpial BRI readily separable
confpRnditMiadréfemof2) Aindtoverhtad nsieemuhems shetnet pudth¢ainptesiseed from the

ether) and a low intrinsic viscosih% I %gryl ne 3) A
speiprgue ANt ECHY R O BBPOTEIRAL P 207 0r FHLF Y OT Fpsp )

“bottbi® §bdn) fRaiY Be HSbito dttealPRGA ﬁh@é}%@l\ﬂéétzoﬁmoﬂtﬁﬁﬂed after recycle of

exact 1ntrinsic viscosities of the poly(arylene ether).
any\peetibraforiptipesaslof rehettingindéiraeboingprster afier emyphase geparation. (4) A
degired. The poly(arylene ether) may be pr
“VapTe SEATAATE S N BRERE Oh T oS SR 1 1 beBdous state (5)
TheXEHR GH%}Q GEHing® Al aSetByl6nes ?kcﬁﬁfﬂine afd hfixtures thereof. (6) The expression
2,3,6-Trinethyl phenol”. Catalyst systens are generally
“EIARD bnetechler sisvemeansipniigyal haning acthrpechimenyipna) gy gspporous

et a onpo h C : .. )
B B0 D SRR RO AR s ot

other materials such as e d am ne, tertiar

am ne, halide or conbina?ﬁgﬁggﬁzf@% or nore of they

foregoi ng. Pol yol efns are of the gene aﬁ structure: . .
whate ES amebtalifelcaiad 5981 NS RRSwSisPiag GLA s BIREISHHHT, zine, iron,

| vi i . : | i . .

°°b§131 %lﬂ‘é]%f?’)k/}ﬁér%%ﬁ%L%@tﬁ ehERiBHred PR ¥ (BES nd®d fkction of EL and is

near |ow density polyethylene), )
at 1EIPE0051iygb tissansletfiaction yeAhyidis @) leastd). MDPE thermalaufiaction of P and is

R ST TR TR v
the hf¥tal & e eg&lffi‘.rlﬁjefe%d %e@al;!‘@]lﬂ 4¢6 8ilfBon, ndgnBsidmtandREbalt with

are descriped for exanple in US Patent Nos. =
silighrOg &P ecidlpesfaed, (73 The expregdon 45 A0 madegpular sieve” means an

90, 519, 3,884 993, 94, 99 059 P P 05!
ELARA polgainsiars Wiy shs Eheliebls o ds QL g as0s.
graft copolynmers contain two or nore polyneric parts
of different pEIAILED DESSRIFAION O BB ANYVENTION
chem cally. The graft copolynmer preferably has a
pol yneri c backbone conpri sing. al kenyl aromatic tes. Th
[004 Zheatln thy insrrtOBAPreaess. $he eedntiern FOMPE TS 9 o more oxygenates. 1he
o L&Ak j | | @pounds (e.g.
SR s R R R ] ©e
aldBiagles tketoas tcarborylip afids dndrihedike). Tha odygaefedieedsiackipreferably
whi ch are pol yneri zed ip . the presence of .the po r .
corgmBRHIFRSt pBS IR Aloph %mg 148 10 86%8{1 ﬁf?@?% Mh@%ﬁFWY’ govtains from
1 t@@‘élﬁ%ﬁﬂ Eto'mcs. BhRitet SB)oknfeSRBIME BvRe sEthiREorihnukRd cBaif Alkanols,
as pol ybut adi ene, polyi soprene, or a copolyner, such
as but adi ene-styrene, butadjgneacrylonitrile, or the
i ke. The conjugated di ene nononers normally utilized
in preparing the polyneric backbone of the graft
copol ynmer are described by the follow ng formula
(XI'11): wherein Xb is hydrogen, C-C5 al kyl, chlorine,

p— T 1
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2, 4- hexadi enes, chloro and brono substituted
but adi enes such as di chl orobut adi ene, br onobut adi ene,
wdizbsaosisat adi ene, m xtures conprising at | easPCouS2m5/012186

t he foregoi ng conjugated di ene nononers, and the |iKke.

A preferred conjugated di ene nononer is butadiene. One

nmononer or group of nononers that may be pol yneri zed

in the presence of the polyneric bacﬁgone are ds includ
and thsirowsayratadaesnicary dR e eschigHEes of fEltpRiA GYYSAPRIQCOMRO s nclude

n tdd r cil Oy dimethyl

metfF3 RS (BRI, R ARGt Iy hoiildehyde, dimethy
ketofé,ebtiihold) a0y ehiv@ikdeythgreofC6- C1 aryl, C7-Cl2 aral kyl ,

[00158:]7;)%1%4?!: E)?I‘r(i/!m;wgils;pg s?g(%ﬁ%q’: B’gg : }liz\ﬁg{lgl‘ll, Riotd bxﬁg%a & ife%%Stock is
cata@ﬁ%!%%%tﬂﬁrd@f%ﬂ? ESnthiffloUdiphsiti/fi8REes such as methane, ethane,

rene,” 3, 5- diethylstyrene, ) ) )
ethyfene; jropmye, ptopyiene; busyl erea amlitnjted appurte of athehkighertahiphatics by
vi nyl tol.uene,. al pha-chl.orostyrene | pha-br
con S SR 1 05k e AL R L BTSN o
maiffathltHE S eGRAR o B tAtaRyst Ecﬁ@@ﬂué&lﬁg@ﬁleﬁh@, pagticeg@iynghylene and
conmpounds, ahd the like. The preferred i )
propybameat ratios o6 rmdle ofoigerates tar & 1 pplen of difesng The preferred diluent is
al pha- net hyl styrene. A second group of nononers that
steaflhy be pol ymerized in the presence of the polyneric
[o01®Ck bmpﬂ@o@dg@ma@ Eieesi SIOPBS the prsbntdavention iopiefaralily conducted

substituted acrylonitrile and/or acrylic, acid esters,.h
suctetbehibi ioryganatsyfeedsiagk dnpantadied ndrpes phese 4 & jaction zone with a
LS j iBfChotpGcck bfofini
L A5 Wyl R =S TGS b BB o bt
hydffehibohs; 126 iafl effettbleterapearaties présed, Wyightiemuklylspaw vedpcity (WHSV)

and,f\cp?@rtir(r)ugglfl})y %ﬁ%ﬁ@p@%éﬁ@@&ﬁ&@g m& g‘%}% li%/ ﬁgeecltceiidgt@g a Ia)gr?od of time
sufl %H% ﬁﬁ%dﬁée the ﬁgsifgari%ﬁ?&%ﬁh E&ldﬁ@% PR ¥yRRBhite cbBersion step is
et hacr A

onrtrile, net rylonitrile, ]
effeativdin carhied bobmey h onde range of pressareshingludingr aptegeneys pressures.

N e AN g
MP%;J With g%ﬁ%@bﬁss&é%eéﬁ 0¥ AnBspHeER 5P kPaparidy L@ binospheres (2.0

xtures conprising at |east one of the fore%gi%na
MPap Toepressuramill ivee piekesablprasizsiirase o braimosphrrey(dQ1.3 to 1013.3

lonitril efhyl acrylate. . ;

KPafefieaphiss estereg (fondlf e SafisiyBRS afl iopt and rofer to the partil
preQRBrAIT tRE b odhte FasaRBEK. TheGbmperatufewhioh ymsyrbezanployed in the

product of n-butyl acrylate, ethyl acrylate, 0
OXyZemAhGIIVEIS|IN Hhel WMRRYEY OYEkE Widesrapgmdneading mygener) Lgnge from 350
aﬂdﬁ?@"ﬁf the foregoing, and the like. Additionally,

oramounts of a diene may be copolynerized in the _

[0026Y ¥| @E&eﬂ?@thEAP@&fakabmhmlryliaﬁde 'smE]ll pomg agd akubstagtially uniform

with the matrix polyner. Polyvjn C ride, o
porp siryateseng: ., FbsiaEAlY wnoply géecLﬁﬁahaa prst ity gffpotive diameter of

' ' i $i¢6h&&lement (EL

testSEi bR A e R A AT PR R R KO R Eks (=L
contcdit @pidsfadm D06 RETY, molelfiagtien hathia, wipolh FEds @lin@n @puglygeferred to as

bl ends,  an | ycar ponat e/ pol yester are well kn
SABOY e Rh R Bich dan by pyrdiia 1 SRy iBe Sfes B By of those
des 'b&lLiﬂ'USinymﬁi@SH; WA BE@0B; anfiNeS-20F PRI Ul | B¥pscialigpreferred SAPOs

urther 1llustrated by the follow ng non-limting

inclnda e $APOBAANRISES Ok 1Z stmesniss avithyS ARQi Hdising 1o peelered.

pol y( 2, 6-di met hyl phenyl ene ether), high inpact

pol ystyrene, and flane retardant (NORYL NI 90X

avai |l abl e from GE Advanced Materials) was nelt bl ended

with an additional conponent; as shown in Tables 2 and

3. Table 1 lists the additional conponents enployed in

t he exanpl es. Pol yvinyl chloride, polyoxynethylene and

pol yur et hane were present in an anount of 0.5 wei ght

percent based on the total weight of NI 90X

o g, Y e
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copol ynmer bl end, pol ybutyl ene terephthal ate,

pol ycar bonat e/ pol ybut yl ene terepht hal ate bl end,
weoabosresdsyl net hacryl ate and pol yani de were pr e6EmiS2008/012186

an amount of 5 weight percent based on the total

wei ght of NI 9OX. After nelt blending the conpositions

were injection nolded into test sanples, when

0ogtel otk Phived Sast ‘epieisdy Rromesiikd i peli CRA R spptaining one
or mdte ARtM £3RrialsTR¥HicHShE 8agftyS: it BRIsEASH ah 2REusl effctiYe to promote the

accordi ng to ASTM D256, heat distortion terrperature
desif¢dDRygentato cativegsiomoreAitms Dﬂa&xanatmn&s N@g@rp@ selgatgskfom the

B TR T RO N

sele@t?éa%) ﬁﬁld’éﬁfe@lr&?ﬁaﬁéﬁ@s G Qﬂssi@éﬁ% sthftluﬁoﬁ Qﬁéch&ﬁbﬂ%&ength and
for the sanme tes perforrre on NOR 90X and_t he

the Hbstl the eolifl partielen Sach maprepmpteaslsiare grgfﬁr@)lg porpapjrenature and may

R T Y e

partRAGIERELEh weIsi bANYENEth&h 1 [ DMLE. ITheatnix efeonialsi agebirdenand/or filler
rel ates generally to_a nethod, of catalyst conservatj.on
materialarargioghed e tpsatalist sompastop ﬂ%eé’é‘élﬁ%u #tsi9vies Pregeraply comprise 1
| v
o G SAFARYS DY RN R O . by
1nmﬁQEﬂﬁMbﬁﬂc@hpMﬁmand the use of a wet scrubbing step

[Oozﬂata é‘gg g{\gggrq%@tterq%ayeﬁrg;grqE%gggt?stémgslggha Sé%e%%g Ha%eln%f i.e., coke, in

an 291% ?'EB 53 ma sm}l’ollf'eﬁfdrr?f %%oﬁﬂ%%‘ 08, YirhRstoherhe carbonaceous deposit

lon o in materials for use in the
matpﬁﬁid‘edndesu theorﬁmrhmef ouslablepotivesites oh & adlys mddahcthereby affects the

eSS DY b5 L B LB oL Bty

witldr 8% E HontBy OED r&lichen Lénd 448 patRaM & hexekérbo®tep where it is
petrol eum feeds. The art has |ong sought a source

regmemeed withan paygal-eantaining madim &g i) &9 remaeyernb tegsi pastion of the

xRl TR . P 1 By S P PELR Deencin

uponah@ptib@iat datal GRAUE EohvResi G )ﬂgﬁﬁlﬁbeﬁembl& taSub”SEthaﬂt}Dfemove the
into the desired |ight ol efin pr oducts.

maj
carljangoepus tnatesial 6210 1958 S de> WRESS: Bty @amallzj ReecBratei e catalyst

e B o B AR DI 508, PRORAhE I ol v

con$£th 0&8 3 @haseX¥peand ferd ﬁeWr.’IHIty frettatvol massYerashamaceous material (i.e.

techni ques using a ZSM5 pe 0 t al stem .
coleh dnging ToSRTAIHI BT 6 PAASAREPL P ROl TR i gh ggmgnstances
| nithal YAt Bom th
ninbph S6H6) p*’ytt*é%%%tébéﬁf@%feﬁwt E@f BRI ol om the
catélgstORpEenErtioh yomlitietsanat balvafiet depending upomihghipe of ELAPO catalyst
al i phatic apd aromati c hydrocarbons.

st Hmo oL SR PN AP R PR (09 i BHPL Rt gpeeneration

AYed R RRASGHerh @rdatd¥ithe GHRYEFBLRE dreb®RBing the
[OOQEgn 80%§?£the %hang echzl;raged ?o tEihéais MIO conver si o%

ELAP6Eycatdipst pbtictes feoss thearodugt effluent stisamy AdBdizedhgysterycontinuously

t t.ed
S A ST —
reget?e@é%ttdhaio%@tthét RO PO Ristiem Sori¥ei& adalx e evithithe Bgy@heue feedstream in

utilizing a water solvent in order to efficiently and
an anfmttwtueh ip cpewmntln/énw@red i s B2 NBURY saiculpied amige basis of

|at ﬁgﬁﬁ
ma§s ouﬁ ag? ‘gﬁ%ur A ﬁ]e ré’?sg’r%géﬁ%eﬂ% b ?ﬁas%&ﬂo%@ﬁﬂo
eqU|pnent to mai ntain reasonabl e eqU|pnent si zes and
mass flow rates Which in turg. causes dissol ution of
substantial quantities of DVE in the heavy hydrocarbon
oi | by-product recovered fromthe |iquid hydrocarbon
streamw thdrawn fromthe primary separator. The ' 373
pat ent al so dlscloses dlverS|on of the nethanol feed

M e - o, o o ~R A~
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[ 0005] US-B-6403854, US-A-6166282 and US- A-5744680

point to the use of a fluidized reaction zone al ong
wei20ds/1@5955 ui di zed regenerati on zone as the prePermsenos/012186

commercial solution to the problemof effectively and

efficiently using an ELAPO or SAPO-type of catalyst

systemin OTO service. The use of this technol ogy

gives rise to a ubstantlal mof oli d- va
ComeEsian aenegHug %apyeqt ?rcqxggft}aye etg' OPHSa‘%aé’,IF} 2055 11611‘116 feed or

recyrcieestﬂ‘eliﬁi’s gh@ halnasd of tho BLIAP® VARQSt pR&RROIAGRE OTO conversion

conversion zone. US A-6166282 shows Z
zon& GNHSEV mfthet finidized A porvessiqazaneican ranga fiom 9. 1de 380 b ¢ with best

"at yst fr ct . effl ue
resulpgblainep it Dt of U FOER ks by Ehemtit afions will
1ncr9£se ¢@hptr¥ates RORLAMHTTED 9éhcBbn kbR 13 TObAES 460°0 80t to 720°F) and the
streamw thdrawn fromthe fluidized conversion zQ

catal {30 Oigjulaionsats heveR0 thi restos and thp seggnerator w4ll \ggimarﬂy%e set at a

BT R 5 s P S SR o s e
rangd GV EtCRnass) T theddivy Shgrediedtiia ItleScaferl}mmdtmrelblfefandﬂy in the

stream but nmerely teaches the wi thdra Qé_E) :
rangﬁaﬂfal P4e 9 wenss-3b- h@gﬂ%@?t%‘?ﬁ@t’sﬂéﬁmcﬂa&%& tP conversion reactor is

SCIHP, 1ok the time dictated b
S B85 B4R gt B RROF B AN ey it b

the 8égirea WVHSUTBnﬂhEeréEIHBr ¢1m1‘¢arlﬁngma1m®-lseh<hnnixtpread qut@k]a/ separated in to
bott om stream wh recirc

progide asBray °§@~°raémt@@<eaéﬂefstrttstt agi’eaf»taa payt ﬂse%h?f%eﬁ?? the feggngration zone
thel%‘%x? g&%@gﬁ@%ﬁé%ﬁtﬁ %F&{M‘tﬂﬁ%@é}) afy 228RYe pRPEY Ahiddization of the ELAPO

exe I es a quench arrangenment for the
catdbyt sydtdrh the batsnystqanmotmv epéallyrio mpetisleaio dspbatien ol to 150

zone h first e t hat cat aI f
micgEr O AP FeEHRR Bae oAl S L ean 20t (FtERisgrs gnd
prefitabty SRS rdn3s oP rGSbcb @R RibraRk adtéedctioh bbtwesRh catalyst particles and between
conttamnation with catal yst particles and uses. a_wet

cataslpst phitictey and neulpmentswtfaeesmélﬁgtaéﬁ thenagtiale Fige gistihugipp gver time
nean r ecoyv use of the catal yst
andp‘-’zftl?r %aesalgm Eﬁ%ﬂn RIS efc\éa ? “econoni ¢ probl em for
[oodde ORwiipee Hsd bz&altyht%y&ﬁﬂtuﬁith @ﬁasf—ﬂaﬁiﬂzeﬂabaitgtsiystbima‘s particularly
mist be added to the OIO or flujdized convers

prefemccdieé shqvm mamrﬁhé@sg Bha trigised FrigRRLOG™ o1 isarrepn may use
sevgrgﬂ%’tggreﬁl &§0ad HRwhA ?l'l’é:C128§ %fa eHE Mt 18kt GRIBS these stages

'al anpunts o ontam nati ng cat al yst
canﬂﬁflbd:aﬁécﬁ& a s'Ebmﬁtemlrgbl essehfAldfdulchieny ca:taityts’rasnparatwmmabye used,
catal yst particles, is hecause of the rel ativel ¥ tl%ﬂ lovs a
typisalhe aach stagapbsenaratiopoy i OEWTSe p CXFIONE SCPAEFHNAGHPY, Ui gpioy
} ' 1§ cley sugtiple stages
M 8 e G50 LA R0 gl ot st s
of @ya’aﬁm mak nmoﬂva&ﬂoﬂedmoupktd:ydss@sbyt lhpu’qtmg s¢nswated vapor stream from an

reduci ng t | oss. of cat arti
et e 55l 451 4R B R EBE B vt tiiion
cortdibh %Bét% Rhed §18S tﬂa@'sﬂo@% REMS Y82 Feddri lows prodhes pbtluct effluent
I'mproVving the econom™Ccs of the OTrO conversion proce
strdaBB08}h T bealysti particde ceneeitzitionaanging frpmdy bio. byassreo and more

typfcﬁﬁx E{?&gbﬂxgﬂiﬁgg B}as%r’/h fthg ﬁ}t;oglgé etfﬂ{lé:l‘? %12 gﬂl‘ﬁaeg% %uantltles of

effRBI0MREanSH R ookl et Ip¥rtidlds r@freéehﬁom ighect Slglilﬁbatﬂ ibéss of the relatively
contam nating catal yst particles and to provide a

expsineive FLAPQ erdalgsteystamy st particles in a scrubbing
[iquid such as water with subsequent recycle of at
| east a portion of the catalyst particles contained in
the resulting slurry to the OTO conversion zone or to
t he associ ated deactivated QO catal yst regeneration
zone thereby recapturing the catalytic activity of
t hese contam nating catal yst particles and di m nishing
the need for adding fresh catalyst to make-up for
cat aI yst Iosses It has been found that the cat aI ytic

. Y " o o e

) o, o,
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t hermal shocks associated with return to the OTO
conversion zone or to the associ ated cat al yst

woegsnessdsi on zone. Thus far the prior art fai Ped/uSe005/012186
show t he reuse of these product effluent-contanm nating
catal yst particles in order to recapture their
catal ytic activity. The invention thus substantially

| nproves the econonics of the ral l. process .
(0025 1 il misgy ORGSR I9 (DR PaegrsPRoRdR a1 ADEQ gmbodiment
. r hiy&tméRaol ¥ipal f
BRI IR0 o e gt S e
the @ygsedte réantaah flhe IS APO Bé cgtalysi afdinari é ilrl:@\ﬂllyhzfeéggqcmréystem has

solution to.th m of catalyst loss in the
anaﬁ?@&%E?“@?FVﬁéﬁég %PﬁﬂTEﬁO reaction zone utilizing a

[oodepui d*rﬁ@ﬁmﬁﬁz%etl\@rowfchemz&wu@lg @SAPOVELt Natﬁyﬂem spateted at
catal yst system A secondary objective

conditiens sdv@ninclvdon tempe@t@;remf@é@s@ QOOSE (663°7tp zlé%,Z%I)) with the preferred

fluidized,r Z
rangeheyyg @ >; gs(%?n@ﬂe % }f) ?‘Hé €1% §é1?§%§g'%:1£ iﬂ% 1\(}[50 conversion step is
typlngQtH@iaege bar3 sSﬂoelmo tkya m(mormipsrag ahdprefezahliy fiomehT0 to 345 kPa
for make-up fresh cataly [0010] This invention -1,
(24.34b 98 psiehVHBY AR therMTCbg@VélfSl(éB&S’é‘ﬁ spwygange from 0.1 to 100
wio R PR BRI Ao 03 LA, iR it ccuion o
the MO 4a8iod Gnd thie@edonctaisr isithe safne as dhat pmvidueb'}diﬁb@'l@ﬂe pto

return at |least a portion of the result.j cat.al
1003y r o6 FessPREOTLHFD (R | QRPBTIRB B S BTG 4 g ORs0f the

pre\gbﬁsh}‘i ﬁestcflﬁecf'g)@d&%\‘c DiRs FREmBVink thd RReRESBhAMEHf coke from the
eheration zone t ere y recapturing the activity of
catdljm ssiocitratiysiatioarns thel cogversion ass® dihaeqeilibtinai vadpei of coke on catalyst
t hat a O nol.ecul ar .si e ont ajni ng catal v
egoy By GPAPHES e R ENE PTG R s b reiapd the
regyﬁ&eﬂloh%n@ﬂd SAPOLYI Bided Eﬁﬂy%&ﬁ@mb sud yutcGatdegsullp aBdonversion
enper at ure consi der abl ower than the tenperature

levefisﬁ of 9% en h@hemdsmulmmcokc medmoffd tall8d meﬁSe@ af esthapal

equbvgfe{nlrtm@%lp %B?ef t&gl%ﬁsﬂi}?g ég}ﬁ\s’\-%) of ﬁlgt?%u?clrl }eﬂglfvgfen{ e raﬂly the methanol

feecpaféahpiseﬁs 89910 thésioh endiigino DPM@ap tHesheharid nﬁ@dsmck charged to the
the hot catal yst regeneration zone and, that

MTQ:mmpxs;ormepemnE@w it as dpuFbsH ovEDE b gRtAgiluent will comprise

okt | NI Eacti f
the \?(}’1 gﬁertog\,e@rpgg& ?Eéa ot o% lgllcl:lgl e/sed} lt@ey%‘ri&iéb?x ni g\gggbe oracslon zone form
Dl\@&@ﬁdnkﬁy fast aridsrefft inetlie tbrivhtion dbhHenecnobafraast@oudiluent for every 2 mols

osits or coke deposited on the cat artic
of et 1T SRR OMEn I it b o petetiiangses! 6 the methanol
rea&gl!lt}caﬁ iy gg%élﬁrg% fleOm Jﬁﬁﬁ)l ?&\4@&1@ & Bdaoait8cRlsly MBEMEPMe volume of
scr I'ng |qu I's typically aquedus in

the Rédctioe zorﬁd}ﬁﬂnli]dmg ddditnaleniieodalrequiriof sq;mmuon\fgm thsrproducts. The

a progcess f itic, conversion a f.eed
prefiatee PO Bt QL) QERBT By Siehin St HE e oy bt B8 hevitably
cortfin@el i S Rartet ARQ sHRhA GHH He r%bﬁ:\l@ortygeﬁaté bweﬁmsz ﬁﬂmany cases, the

conversion zone including recovery an recyc e
crudentetimnolfeshsirasat may sontpianupi to 20 i fooraterrad il m@g substantial diluent
. .effluent streamw thdrawn fromthe fluidized
intQ. }hS\&"&Pon zone. The process contacts the feedstream

with the fluidized catalyst in the fluidized

conversion zone at conversion conditions effective to

forma mxture of the activated catal yst particles and

ol efm c reaction products. In a vapor-solid separating

zone containing one or nore vapor-solid cyclonic

separators, at |least a portion of the deactivated

catal yst particles are sepangted fromthe resulting

m xture to forma stream of deactivated catal yst

particles and a conversion zone product effluent

stream containing light ol efins, unreacted oxygenates,

H2Q, other reactlon products and unde3|red anDunts of

) o



10

15

20

25

30

recycled either to the OTO conversion step or the

catal yst regeneration step. At |east a portion of the
woerowsansss freshly regenerated catal yst parti cPes/US2005/012186

recovered fromthe regeneration step is recycled to

the OTO conversion zone. [0012] A second enbodi nent

differs fromthe first enbodi nent by passing at |east

a portion of _the liquid hott B from
he wet _sor ubtTigLEbHRESE R TI PiEBH THRHARES, | ng
zone containing one or nore |iquid-solid separating
[OO@ ans Tgep Q&a@h@de#ﬂgﬁQE sSRpRfRAEhowRTHE int&@bsnretfi@Btand enteractions

produce a solid-rich streamcontaining a relatjvel
betwéen thesdixzonesdhat fomt a piaferrasiensbadimgritofithe inMentipay AdBiercharges

liquid.and a relative olid-lea [
MTOPEFRE il Pl sl Fontsaf PR SRR A o
subéér[tfaﬁgnvgﬁorbtﬂ_@ﬁréfaﬁﬁ WCliRD 1t éhatdte z6H& Gavestshmroffluddizabie SAPO-34-
to thé deactivated catal yst regeneration step i.n o r

ySt, R rde )
contamningcaplysimartiches. Brssh oatelystia bpecadly addied todme i viaan Heroonnecting
. particles. [0013] . A Ai . '
i e AL BB R RO bty v
circBBited 9 aid eshghyore 1iand thd‘lﬁllcdf ﬂr((l;rﬁ tassoiointadi regerteration lrzehan4.t Zrge 1
oxygenate present in the feedstre i s nethanal . or
opern 3t byl ENdizast made g haSTAORRER BP SRS e {8 HuidHied bed reactor
ELAPQ.p! ' ' ; ; Midikonditi
of b OTRIABALEE 7508 Soltd AR Rb T SO @ e athondiions
predoRB dibcasell whrodice atrhietire bfiddzictigatbd cpiilystyesirl¢srandpdefinic reaction
wet scrubping zone is water aptiopally .containi an
progicica S GHE SAYC & BRFRRITST EXCHPS Rt SRERISET A @abeyol) end goes
thro'ugh ageﬁl&%ﬁiﬂreé WabiCd f8Rporl DliaGEb drdfidiZSpePatfing Bd piodadd a stream of
portion of any acidic by-products of 'the oxygenate . |
deactivaveel cutadyst peictes and & hativeasien ponequoduct afffusaf shiean roptaining light

ef fluent streamw a fromthe .OL j
e SR S 20 B P DR mouns o
conBfnfiRftg damIGn #Jh@l@le'snﬂﬁé MEBlyleh6thpimpie @8 B0asadtien i zdxed coats the outer
above I'n the first enmbodi ment wherein the conversion

surfaonef the oatalyst peirti¢lesewith edaysa af emibenncpayspatgrial dhat deaptiypigs the
qf 38%.ioﬁfpoq.ugon exit fromthe OTO conversion zone
catalyst DRIicles AF 1414 P&0) ed bet ween the conversion step

[0089Y0 t G 14Rf a pEitishBE tH@sStfalystpattivtesdfavs theamcyeiteratorahin catalyst
and/ or by indirect heat e_xchangqe@ agai nst _t hg 0X enqt €29 and

regérsadtionyzonsnti A cotelist stiesy @ECHeR Rotween 2096 agd gaRg  ¥i3 1gyes 24 an

exot her m ¢ i t i aterial is

21. E3fioR SFlTlreP G of B fiod dRheliehiiRel bal Chat

strip SRISHT v@lpies hydvocapboris e zbreelaid prasedciatiged2 taoregéreraip® zone 4
process. BRI EF_DESCRI PTI OF THE DRA NG%%00%§£ The1 dt

WA RESASCR HEBHIGEE FONHRA b 5P STRCE IS B P g Qijdein ly removed to

kgL akbad ‘ ' 16 GEIiROT. fof BB 1.
pro Ri{"j TN T?%Q%L%Majraﬁ%@ﬁﬁlgﬁg?ﬁ%e foll owi ng 0t er rrsm “one
Deitd thonsti dfionasr moee veped-solirl ¢yréone saperators,peigififieant pwgqunt of catalyst

with the foll owm ng neanings:, (1 "portion’. of .
pariele aBreHeane Hotoa s gt dfesd Rt saflyst arctes
preg%?gi%ﬁl'ésgéfgﬁl A fohwHiRLSAn SbMPREIIOH nRafpdrd thétdforé Must be removed

y elimnating a readily separabl e _conponent
pridihie oddfinaaprofagt régevenis dewastrean resavarieadh gutfigatiqn gones. The degree

R T —
to @1 BSlss V68508 effludht frodhi@istrosth. Stream neans the net

bottom stream from the specified zone Qbiﬁi ged aftier

[0038L y c | Bhegirodusy efflent sSisamarassss dons aaneds Vip dRg 41t g gatalyst wet
d/ or, rebai | i Ahas ' inati

sorging e Gt Atn 23 Sl erMIARE NEARG 1A Wthe contaminating

nore conponents in the gaseqys state. (5) The term

“"l'ight ol efins" neans ethyl ene, propylene and m xtures

thereof. (6) The expression "ELAPO' nol ecul ar sieve

means a material having a three-dinensional

m croporous framework structure of ALO2, PO2 and ELQO2

.

=S
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at least 0.005, y is the nole fraction of Al and is at

least 0.01 z is the nole fraction of P and is at | east
wO0.2005/1amd5 x+y+z = 1. When EL is a mi xture of nBCaIUS2008/012186

represents the total anmount of the netal mxture

present. Preferred netals (EL) are silicon, nmagnesium

and cobalt with silicon being especially preferred.

(7) The expression "SAPO nol ecu| ar sieve’ neans

cata BE{POiried epURIBN GFiEif THASHERYFIY Aol DEpcust GEHBRRL fiigam preferably
Sl - ) . A S .
B
passREOhesiEh d dieant gﬁwsatt'roaiwssebﬁ'{er & blelzisl;gr))amfl/ orcompengional indirect heat
excione? SRS IRGhI0] GRSt Aglea PR S PO L ALSH Be hibduct
efﬂl%hgﬁ{%eémgtgga@g gg@?’g‘?ﬁ BOMY bt GedfilgdkceRRR flalEink :OK the-scrubbing

e oxygen preferably contains at | east
fluidimezonx Y dannaetttehova i dewt moiditof ¢l dirsameio prieveahprecigitation of catalyst

preferably, contains from.1 tq, 4 carbon i
partlesaB e BRy G e POUE PONBRO0L P LOF B5Pdigt ent sream
leavEd'Ade 124tka0RbSrafRdir 16 kingd 08 3507 181600°C ahdpRER&VIY Sufficient cooling
Representati ves of suitabl e oxygenate conpounds

step mall vefleceriss tearneratungitorabony 110% 193000 Oiveken iteanfigrp gpne 2. The
di et hyl . et her hyl et her . . i.oet hyl
tempssgigrzor e Do TR S vl foo RBYBEredtblE oY |

[00317e ChQyeiapMMbEgdns ReMe @htalyiBeatanidatedicifhent poductistream is
oxygenate feedstock is catal ytical converted to

: |y .co ,
contagted o tirpdnsecnding siteamyf ligmidieathbang Buid pyhach iets ag gpper region of

t hane,, et : ,

oo S0P b PLCSRRpBE O, R scnt . 22
maydintRbakhitdlomeasiveieticagng hepdrdiedit @ukachiich aamppropriately sized

'ELAPO-cont ai ning catal yst. A.dil uent ¥ bag.ﬂuszd tz forabl
soligrpckied maicHalsse Pesdis PGP fosiaiod 0 LT RRITIGY Gatie 4 preferably

i | I 216 20 So8hd loo

el OSBRI KSR A0R, 208 2 i o
reprédnteditly lidkree Thisdoeutibig shlticanmdergost sbstanfid@oolingtaet shown) in

tinegy e rapn g ebitoe Kok Lithe Pt SECER0 Be vap ot biflphpoduc
sﬁe?ﬁg&%@%@‘%ﬁgzi GorflleM&Hi6h oP Qﬂé;.?st h?oﬁio‘iﬁﬂ’@lﬁé Witz B Protiutifrom the

mol ecul ar sieve catal yst at effective .
MTEmvneersionmeantiodiin zames? omingrdounsiscash segsel ich as zone 3 can replenish an

hydr ocar bons. i. an_effect| r e, .
s R B o G VR TRl g ntude onor
morRRki @ RbieYial i2h ek bghic\Rid MHisH areprefblabnieutrdlved@T Bast in part via
step is affected for a period of tine suffi C|_e{1th to .
the pdditioe to thh equreys sEtbbing ﬂplddpf@fquﬁal?}p glkaling matggial that 1s compatible
.0 C | j f i rai .
o SRS SDLRE o ER368' B Rk Bt orin o
thed¥ REHEFRrialin 98l eSpgeat catrbsion anbfoubing wéthe vt tcrubbing zone as

wofirzoners? (LE T ER) and 0 MR oa. (10,4 APRL .
amilﬁg 2 BO 9(}(%8 t@?ﬂ&%ﬂﬁ%f@}%ﬁ(}l %rétﬁgﬁi)fg id Ge PVeSSHEIRaIMer asgent

nore preterably range at nospheres (101
injdcfod BAS(idt kiReyn). Zivee Dogsaios ascrubbimgreodditionhelfedtive &g produce an

ovegt)p(eélg g%]la%esggfamﬁzfy%ﬁ% %ggﬁggg{gegéﬁ)%ge% tog %teﬁ%}% catalyst

systH & é@éﬁti@ﬁ?f %&B&nﬁyﬁ%é' Hlefifie 208 YARPAYEoEABMEP D¢ 61 g MTO
may vary over a de range dependin |qﬁgeneral range

corfversionbabtians oGO inf2008 A ]plrr bl asrar sybstERPEOE N A yiag By-product
Wt AR 67 ) PRUBTN S g B o Ryt bR ahgGapany ghis material.

si zed and shaped pore with an effective dianeter of
l ess than 5 angstrons. A prgherred ELAPO nol ecul ar
sieve is one in which the elenent (EL) content varies
fromO0.005 to 0.2 nole fraction and in which EL is
silicon (usually referred to as SAPO). The SAPGs whi ch
can be used in the instant invention are preferably

- Y M

o T~ A A AN ™ A T Y Y. Y. Y. Y.
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the like to the solid particles. Such matrix materials
are preferably porous in nature and may contri bute to
wonro@riofsse one or nore of the desired oxygenaPeT/uS2005/012186
conversion reactionsparticularly the conversion of
met hanol to DVE. If matrix materials, e.g., binder
and/or filler materials, are included in the catalyst
onposi tion, the mol ecul ar si eves referab

Thefiquts Imsoprisamrodied pradrBH S E8 G ied bE RN ating catalys

r8bn b by-
N
produeggiotigsd ifl Mm@ chnvemsmmzdnmﬂaa:se\ml‘s asmpatipabf the veater soluble products

and §Eas oS T RS oo OIS RO LS GB PR LR picls via
line r9e? &> alts%r{:&ﬁﬁﬁf é)ﬁrsﬁé’c bd (?Jéh@h 26iie ré@ucingd B8 t@Apdritre of the vapor

yst er eby af ects the extent of the
oveﬂxemi/stremmwﬂh@awn rvga Tl AOTOL @ trR Q87 §|T91ﬁt1‘$Q @ﬁh@teﬁmer%ﬁ? of the

of .the cok S Wt dra
material entegpg Z 3 r%}s ’S[ba c1lr%u1 Jals noef rsa obix 351%8 avl\rlﬂund and through
zond B Viaghr{ @ﬁ@éfs QGn ks tr:ihoadif thX b’c@@lﬁhﬁ@ﬁﬁ@dm ﬂ@ emimhnlgrproduct effluent
(e to renove at |east a_portion of

. the . :
stremiobriaktows andp ety 2k 8.5 biouk SdPIGTENE sk gejubhipg zone 2 will
conv reacti t ; -
con %Ctﬁ? &3 aléggttpgftycqgs ggﬁ%ag %@?ﬂgﬁ%ﬁﬂg HBQI&S; Jﬂ.g'ry contains 0.5 to 5 mass
% cH@afjst ﬁé?ﬁ@ei gndSprefetabty 036 Ity 0168 mmase-% baabfairﬂwmrdese Beeferably line 16
material e.g., to less than Q.5 n? % Eh% lyst shurry)
confiagauiskyl wighdrag &agt$ewﬁ@%f%§ GrEqu a“é‘gj'cm epid{or cptglyst shurry
SS r | te thi
via ﬁg% J d fﬁa? % p?%%éﬂ?g 9 ld§ta®?f li%\iv&nf&gﬁficﬁﬁ %/Ttgsﬂéhg/eor acggcentra e this
slurfpé Ecapil st phaioleg it mmnlﬁng ﬂurﬂ pm:to s airbdatheeioube MTO conversion
material (i.e. coke), Durin eneratlon

e
zong d dir 9 Eganeraanzone 4n Wiherg mle 2]s OB egr?g {;%datlon%%hat result
in (Y ﬁ%s?lﬂl%%f%%ﬁ gqﬁln?MG%&ﬁoﬁ RewaeeaN e g watdy can be added to line
contamnant net materials fromthe catal yst.
9 vird@men2dr at i on condi ti ons can be varled dependlng upon

[OO%Qh]ﬁt a Egﬁérh%# gaﬂoapg?tr tal Jgetg?]\?e%ﬁgig e C a fvia llme 10 is passed to

effihintiqhendhSI8E 8 tidt ifther [cOS18 e gf)f mesinﬂedexhede thy, pesldlfal portion of the
syst em creates the uni que problem of recover

the ,
by-EtodRD veaeraloy chop@ned i wekscrything #r8e grand gy sgtt Hnag 1d flashed off in

Zoqseg Eg@&r@ﬂ%{ I %:‘Ozn% %ﬁ %%6% gl%\% Cg‘ﬁ%fs cat aﬁl)?s{et}rg%ar I C Hg?) that can further

lowRe Eﬁéﬁ@fﬁ Gatfueast the bv&hesl aramarde @iﬁa"weta;t:mbbmgmmae 2had allow heat
in the O reaction zone_are adm xed Wltf%

mtagxa,tgnemﬂevarr@@a SHCBARATF hATEEERARS SR 9f dhe Conversion zones. The

uepghim gl e(f IE.SG 11??&%’{]1%3) %f@ra%)ﬁfvgﬁeloa(nd% MESY tedkay k@%eﬁf&gwn of

qelnﬁ pad nass wrate of tthe sumof th

Zon¥BSWhét 1tQ9éMﬂtef1 airﬁemlgasoh‘anﬂsan[aménhgtvepwmgs stream entermg the zone via
MICconver si on zone, pl us a@éﬂ$t er

linev 1166 AR ERS TR 9P TAABER T 70 HAHT SRLCIGR P Jghsr guench the
vap%tr&%gjrg?tlcgf of tﬂ@ﬂr&?% ctidtBudiRs8e td ABhELARIARE Mates Content and

conversion zone. WHSV in the
unléhdie(ﬂd)i}@dnﬂ@)mtemwﬁrﬂm sireamciosm ding 10 afepe ¥ prediers anpofpfin-rich
100 hr with best results obtaine

ovHGRAEPAA A COTHULEE PO DT MV HE(P by B A8ty methanol
Ll BSe BLIoQRswisiearIT4RiliteR b fuRtheomeifleytion and

a“1§§h9§a§6%%&%§%36Hf§ 720F) and the catalyst . e

recovery oif gteilight ohﬁas @mhgsrﬂ ditont giERamoion7aNe B ds an aqueous quenching

srqo ) 1 e e Eaied B ins ARl L AR i s oot

the conversion step in the range of 1 to 20 nmass- % of
the active ingredient in thgscatal yst and nore
preferably in the range of 1.5 to 9 nass-% The
fluidized catalyst recirculated to the OTO conversion
reactor is intimately adm xed with the vaporous
oxygenate contalnlng feedstrean1for the tlne dlctated

Y
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preferred and shown in US-A-6 166282. The fl ui di zed
catal yst systemof this invention nay use sever al
woetegaeswss catal yst separation as shown i n t hePCR@R2005/012186
patent. At |east one of these stages can be located in
a separate surge vessel. Although any catal yst
separation nmay be used, typically each stage of
separation will conprise a cyclanic _separation action ..
showmeand dmghes pgolad v gHDE Hicass GOhHIgE) &t PRAcT Qygieing medium
areact| r i A i ' i 8 PA Gvater-rich dra
wit e AlyrP LTS BBl BlioRRI) Yinghine e
strediy & Witledrawy fionpthig diruylsiapanerchihg/fpdloat vie fines Floandald and at least
upstream cycl one di ecRL{ Lnto a_downs reanwﬁ qyon%rzone6]h
2 PoPqPCHA IR G SR 16 £EFESd O PEBREE FRAOL O IR EP I SiriBbiTg zone 6.
the 5a§9%%1%&059 Q%?e%testt@ BosURR v R 1E4kt b PBrtioA%E tie Ul stream can pass
can produce product effluent sfreanms with a catal yst
to zgxar2 viallimes 03126026 ad 2n ranging from0.01 to 0.1 nass-%

o0 B bR Gt bR i i g ek emtanct

DME AR a @ eRisAHeRRS tdistofddcd MRkivIgputCivasr stephesaivh is withdrawn
over time a significant loss of the relatively

frone fpdrsioxeoEhaROppiag abye viadipe fl 4 wnd dopsilabip fordpehgse in the process.

A tion. is further d ' ' .
StuipHBo AN BETG A B erar ki BRElo fodtun overhead
vapSRRInEBRth biitd 0a6% wiklihar®indconigiiseps sigaifipaht wotiorcef the net

of the oxygenate reactant. The SAPC)%A cat al yst 43 and
unrenctidroay genates seapveied drom therfHusnt plEeat BpmAPLe difi Rgees fpnd 3 an

C . A5t . .

avaﬁﬁ% %9%3%&:%&811 % ?(%rfeel Qb 1fe 7t Andp agb%on%?BO\[te%@]strgﬁﬁ 15 may be

reaction zone using 4 catal yst
roufe8 t®p&ed @dntotlinzolliviaitemsfer lihésalnot shovndity eonselidsés the uneeacted

of 350 to 600C (662 t, 112F) with t referred ra .
oxyBeIRRSOTY RSO i s dqubssiepn gt ne Slghflieam in
linel € MIO conversion step is typically in the range of

138 to 1000 kPa (20 to 145 psia) and preferably from .
[0034]0 t OpBiéhalkcRalysRduity dows@ripg rere. 5 B ¢ancenfsaies the eaalyst particles

MIO conversi on zone can range fr 0.1t Tacs :
recqyergd ip et nggbllng 200§ éplagrt tgir%(g&{el %ﬁg reﬁcggraégg:?ﬂ&lqg t? conversion
zon€91 Bf rel’genéfl.ﬁﬁorﬁzﬂn% N &bnE S HAhMEhesiht atlotht cFciubbinigHfiui b/

reactor and the regenerator is the sanme as that
accpmpanienthb yeayeked sireasd of po@lytjpatticdesy eemdall poRPEscset gf one or

MIO.,. [ .St il ] R i | C
ol SHESRLF 02345 S B L NS b i o

to deliBtdd BRESEAYY sRIERURIL ctfere Dl @pperasgibh ef eated yiatinprlboBuitable liquid-
to recirculationto the conversi on zon

. Th

solidgapdrating meansaneledatiydsenislongs, dliers, 9@@5@5& ﬁﬁ%’. Seitters gnd

stablishes the ci ' t }
conarg s PR s o g b e MEER I8 ovlones o,
hyd?6&Rbneabulpreferred fdrahis applivatomn. tla ssme besgflodd gpesations zone 5 may

conversion | evels of 95@6or,hig£en anﬁ rqault i n 2 hdraws a

conpekidogailrs agrries of qng of are Falws obdigFidald g7 ?neéqfu’ins Pant

n VAe] i s % ol h tream fr 5.
s R RE PRl 7 MBSl s o sone
[0088] 99 Thersalé-lémmetharfom liné 1 hpogarityempeiskaiiielaqueous scrubbing

f eedst ock charged to the @) .
ligqyid usechin z9ue 4 Sdfy trase gmo H:\(A}E gpﬁf?f?;}/ete;{%wg?ﬁ (ai tgs]? §%2E)t-§'43m ga[t?yst that
cor%@ﬁ!?x%{eaefhé beueitsReSn Qi dYavt REMAATOSdoRReasiohen il N&S presiously

e reactions in the MO reaction zone form DVE
expaihed e legstiagmirtiemal thisswetflawstream i preferebbrpassedope lipgs 25 and 9 to

of steam dj | yent faqr. every .2 .70l |t

wep eGP A90e2 o aed Sy iciss ~ier PR Ron' ikog stroam
control of the nmethanol reactant partial pressure of
the nmethanol reactant, it dijgadvantageously increases
the volune of the reaction zone providing additional
mat erial requiring separation fromthe products. The
preferred diluent for the MIO conversion step i s steam
derived fromthe water that inevitably contam nates

r

- o o o o o,
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l'ine (not shown) in an anmount sufficient to replenish

the fluidizable catalyst inventory that circulates in
wanastilsssgh zone 1 and to and from associ at edPCT/US2005/012186

regeneration zone 4. Zone 1 operates in a

fast-fluidized node of operation preferably using the

fast-fluidized bed reactor shown in US-A-6166282. Zone

1 operates in accordance with th onvel sion

taken duoti hmq;h’@prlgygw ’g\gguydd]ipé)g Jing gatalyst m&a%lél e ﬁ]irg&lbl?eéween zones 2
and gr%lag 8{ st(r%.]r‘l G %ﬁgcﬂ dovinsBeih 'f&J &@ox%?;dopirﬁlf HracteRasidybéates

xture travels up the riser section of
conthiied fifeh badfot suiatladispasabulithe seny fipsgrrtidhesoafgatadyst contained
series of three stages of .vappr-solid se

|
therejp.Flg SobAgIoR TSRO P BER BT LORT o el cht aygPively
con&?{rgt]e& Is@frxacﬁ%ﬁﬂ’@ ac)) %%ﬁ)‘s Q@@m%ﬁ%ﬁﬁig 1Rfufid atethe catalyst particles

ream containing |ight efins, unreacted oxygenate
will ofBprisd 51&r 30 mass-Yeart ﬂps oddaflowstrgamnBesindsef oblipans | §pontains

catag%gis%é’l(ﬂgté In*k#@lai gl}fé%/ Hé%%ﬁrtl I{;_ngolﬁlgo Cagglttﬁn?]h%*O %onversmn reactions

theré’(gy {) B En @iy IBGekiBh My HhoRRbE fredhecitast had id megessanfto add to zone 1 to
onaceous material that deactivates the cataly

maiptant the imosniaty okcirulating gatelyst fhaipasies Ap andHiseueh 7085 bt g 4. This
t hese cat al art]
und?rélg Oﬁ?rgaml can E%% g/tft serrg&!éfﬁgerd&alya st EﬁjtlEleg Gtd Hﬂ(l:lgb’%' oé‘ different points

in tﬁ&l‘%ﬁlﬂlﬁ% Echﬂy@tt @ﬁ:aﬂﬁfﬂd&ﬁﬁg iz @fieardurmizbnzo b end 4vT]as lmartmfal can be
Fol | owi ng cycl oni¢c separa]ilﬁ]E taied in thi
direpiy iestedointorME CRRETS AR T08S L B S HEE B P vafeE Eontaiid i this
St ifiREDe 9 Lbfngjdass ato the MTO
L s i
con$ér€ivh ZbseRtintp Qrstmmmmoﬂehymmsdnmmw thl@gaj@lwstsh@ngagement
oxi datively renoved t.o produce. a .eam of r.at
Zong. a‘{d@qry:gtveblaqrtlp SPREINAHPR, Llp Iy&etaLp %;.lﬁ éecic]fd I%Fylsgstreal% can pass

use

d1rec{1‘% helre éﬁ%?a?l'oh %oﬁ@@ialﬁl% aﬁél 19NK 1436 pfﬂfé@ed/diéﬂfe-lﬁﬁbﬂs these
oni'c s parators, a significant anmount of catal

rec@fdd catabyst pticles directty into 4 teslrp coadiit indhe fogant aﬁwame which is at
These ¢aont am nati ng,catal i,cl es;pr

o xS Rel e R oSt e Ebpr el FRE2D sBhemageaty

111u§tﬁ%s3§a9§a%e BHB{is REtetisPYAdinB 1B 86 1ihe2 DivdidN for fhiopurpdse represents a

ecovery I n downstreamrecovery and purification
stadpipes. The degree of contam nation of the pr oduct

ffluent streamby.these I r
[003¢), , eesiﬁb gen- 801621 Elgtrggﬁleg rrg S?étség}g %% zUﬁ Q’?af rllJee2r14 An oxidation
rea&fo%%@&rf&iﬂeﬁ@ﬂ‘reéeﬁ&ﬁ@&n ée Mtﬂﬁnlfg suéfidibntextyget toeeatablish combustion
passes fromzone 1 via line 8 to a cata

St
in regangtsition gmgq @ﬁlep@yfcgpﬁ@gng Weg@ﬁ%tw?tlgg] g2, E%ﬁtﬂcg%qssdegosﬂs into water

andiCO3 Pt sl FERRN R RO PRRLIEDS wil alo

typRaRg U@ﬁtalﬁfahl adeht 6f veep finp tablgstghticlerttargomanavsed fiomythis flue-gas
prior to enterln% zone 2 via o r nore techni

srcpraTos oA el aRse e o missRisrs Yl iRh A0UF SeRiaian rapi g Flue-e2s
L I

o 558l A Py S gttt s

wtilRreafiebaids ) dndel cfenlivagy fid partideibet arp produeefi it attrition and

effluent s rature bel ow t he
ﬂagrp@ggtpqygoféﬁ% gg?g,@[?aﬁaalgﬁl syste Jl“ﬁ grege&t Vgpﬁ n l%coveéed %Pprommately
75 W%I%s Bisks-908¢ e l:é’cﬂyﬁtl't%rﬁ’&éﬁ A MID édivesionemin t1011a line 8 for
prevent precipitation catal yst particles and th
recfcle td Mjfca)f:ommmmgomdpm@t fosfugther wse therping This starnﬁ%masharp contrast to

The produc nt .stream
theyiop i ge eSO Ui oY E5n g Riskafeg Pepulipg recovered
sufficient cooling steps will reduce its tenperature
to about 110 to 300C when itjsenters zone 2. The
tenperature of the product effluent streamw ||l not of
course be reduced [0031] hi wet scrubbing zone 2, the
cat al yst-contam nated effl uent product streamis
contacted mnth a descendlng strean1of liquid scrubblng

o s o

o ~
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aqueous scrubbi ng solution. The by-products of the MIoO
conversion zone can include one or nore acidic
worb@riosdsssuch as organi ¢ aci ds which are pref ecahisy05/012186
neutralized at least in part via the addition to the
aqueous scrubbing fluid of a suitable alkaline
material that is conpatible with the SAPO 34 cat al yst
in amunts sufficient to neutralize at 1
catalysttrtigies iafo pweste sireast apnaensly ot Eﬁceglﬁiﬁ]tn&tﬁaz Iﬂ%esf’ fatgpygiparticles
eye I igabi ng
retaiy SR ENE ho R IO BB UV EL0 LR R e
equi prent. This al kaline reagent such as a suitable
am ne can be added to the&EXAMMB hg liquid circulating
in line 9 via an al kaline reagent injection |line (not

Z t
10037 ects dEnpEgIORt R B S AP o GOba R A Eh b btyitystabiity
chaﬂa&eﬁ%{pﬁ bR MF KathF g@féc&fta1%§@@®$4 &fheh hiteis BAREr34 i m an aqueous

catal yst system an ssentially conprises the ole
scrubbitig solution fryahcordantrowith isatieltssrubbingrstePME A CRATHEY: éIfVSH“OH an

reactions rr.in X "
cxo SR R SaPGHR T F0 b R oyt pego et s
subjeRtEE B LA ueSYiaiAdSidn Step Ml&ﬁarmaf/inmm khegrateElie bdmaﬁt of a layer of
acconpany this material.The |liquid bottoms

cokp o shtiona 2o genOLeAIal MAS Gt cFgfs 10 Benchmark the
actl}n]%é1 E}algx]hpyté it A P dokB Rk Gl Bt | fhﬁt hdftenot GE&PRILGted to an aqueous

ng on operating conditions, a portion
imn¥rsibisteprat er b y product produced in MTO conver si on

e e e PR R e R Ry 5500
34, 3{)-21&%5% %ﬂ)lfn Zayp@ﬂ LRGN6 difich-QafndlatihdRaThd SAPO-34 rﬁatenal was

so functions as a first stag lﬂl\li
synthesieed mdmmrdgpde tveitht mapmﬂmd@iceycspe@ﬁed indgdrA-ov ek Ehls catalyst in a

HETTH AT TR OUROE o e
(iel ﬂlfc’:?orgeter-gf‘ Thid Safdti A hhe Beéna&s@d &f caalyrdbiMycdniveisiah reactions in a

around and through zone 2 via line 9 produces a rra&aj&
fluidiatd ceactort mesmtlhib bad gcqunqalﬁt@d pbequilEbrapg vehef gh

efflue ream of, 0.5 t
cor@slgm% @ %p (imoassj:% ﬁr‘%?né“f%%]ls dge\d;é%t}sc ! qu \ g@@gﬁ{ee)‘x sﬁﬁvaped of volatile
mat‘éﬁﬁ‘lcﬁﬁttﬁélt Svidee k8 BPoytidns PEIG fist p@hemdiueﬁhmﬁer téferred to as Catalyst
circul ating catal yst slurr¥ cont ai ns g toh5 nﬁ@? t plant
A, wat aSa}mﬂe P |cek@90r&wan¥gr‘-‘@ akysh g§ tpogvesed frgmghg fu meo plan
umbﬁ{hﬁeey th rSQ ré%lﬁé%m hle§ of cafl })é hiige ﬁ@nqg&tn' AAH QUBedted to a

romt I's circulating
seqfiérice P Reatdrlimtintbréion step felloypatd byl a.meggijeranoa stdpreengductedjunder the

that is passed to a catal yst .slurr rin
condng SpasShesInsK F BT AR S CF gV OF bt Briné SAR-stabilicy
Elaktind dALal R, HePoihdfter referred to as Catalyst B,
wmﬁ%%%&EhﬁéF%%ﬁ'to t gﬂﬂﬁ I%%ef%?%n zone 1 or to
wa$ &M&Wd&b it rezaregatibn WWpsieeclshﬁdlh@tnvng) prepase 2 cpke-free material which
rated ndi ti ons that re
was oD B AEjed IoAba eIt BRI TS G tafor: TR dh g p8iion.
her‘é’f?l'él{‘;‘t?1 A% adaadiykoc] WiesuBjecicd th %Hb&e@&leritﬁﬁ&ﬁp dEbenbed below in
over vapor stréam recovered from scrubhing . z
order ® prodlmeh(boks-fma@s’@d’st whishfwagdestedydieastly 1y %@ctswfsh%t@bﬂlty test
er _coq he va eam t d
dessibed iob et 5. SPBRIEE RERN a8 btich B brovide
mlfy%gé}mdﬂ&i dRR] ataifst faﬂmeeﬁpéthbemgcithbystd H rishack lﬂﬁi control
I'n zone 2. Line 10 nmay have one or nore intercoolers
cathkystat ed t herein (not shown) that can further |ower the
tenperature of the overhead stream fromthe wet
scrubbing zone 2 and all ow_hgat integration with
various other streans charged to one or nore of the
conversion zones. The quenching fluid used in zone 3
is preferably water and it is injected into the upper
reglon of zone 3 mhere |t counter currently contacts

o o o R e
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a portion of this drag streamis charged to the upper

regi on of oxygenate stripping zone 6. In the case
wohersaozsne 2 operates to consunme water, at | eB6T/U82005/012186

portion of this drag stream can pass to zone 2 via

lines 13, 25, 26 and 9. [0033] Oxygenate stri pping

zone 6 strips any unreacted oxygenates such as

nmet hanol and DMVE fromthe aqueous streams produce

[003%| at The MptepimmcyEQresters iy this FRRFRReNtSUDIGFtEd, aggv%ﬁal? ShplS of the
of Rdeimperature and a
parti gl BTG hpetfiofsd  AELO03EEs ¥l dsin s Mo
hol@lﬁ? €6nfe Wisiclopespadified at Tably b dnaﬂle:asﬂsrsufﬁmm prassiie wias m@mtalned on
ective to produce an overhead. v sdrea mﬁl iod of

the gxiuEe oigh 1St BREVRIEH D maniATYe DAWGrAIERs LI T e e
P~ %Et)hon of the net unreacted oxygenates recovered from

e effluent streamfromzone 1 in zones 2 and 3 and
[0048]ai | Tk eedoneration step ubedltin dire ctxq»elzmnet subjgcted|thgreokp-copjaining catalyst

or a r{ion aof erhead St rLQut
%E)dc}éﬂngl SFﬁpomV(i’ Nlélgf%PO%}tf% ﬁ%? i ngosr 3?§ (}? %oﬁﬂ
temltpgraﬁﬁ 3plodab QZG*@ "ltlférr@@ﬂ:ﬁr%ddﬂb‘d)tﬂﬁamt Eanfifsle s Ithena;luﬂj ected toa

ecyc e Wwth the downstream purification of th
treatmenthveiidarsair steean af doke eombustiopggrditiops Which nn%%fteéwgmperamre of

evvat Z0on
o5t e e P00 U g A BB 88l o romove
subRfzh@411yt A1 6By 661& &¥poditkese recovered partl cles to
conversi on zones 1 or regeneration zo

[00d1}vi n |T§1ng®eldtm rggenerateded @E?tﬁlﬁ’ﬁter%el? f qqqtgtanﬁ\/['?O conversion
breBRFRER ff ool F BB RN Oy, BLALY ShichAfidIfedTBading 10
graﬁﬁ@ﬂiﬁﬂe@@m@&ﬂﬁatﬂpﬁrsaﬁ]pmgmom frexdi ted polot plantygacidr aid charging

a conbi nation thereof to de er t he, c
therem venerizes qudéowaéms@&gmﬁﬁ- reshagl SRS dffliba water Gie.
ste jd}'gr%?én? Ly gﬂﬁ&? q#) PRk \3adTBAREs inBinkd#6kR] at a pressure of 138 kPa

scycfones , centrifuges, slurry settlers
5 @19 @WTEISVaatﬂZ(ﬂﬂsr b(basctbomgrammémhmhb@?@r@drmf hewr/ggams of SAPO-

nmeans. ui d cl ones or hydro
34 presendin é«@qrp%tor ﬁp tolr gﬂ?tlstslﬁperaﬁlr % ggng 0?2 ﬁl(fasured near the
poiﬂpgf irb@RioR OF %a}gbrﬁ@bf f&aNMeSClesttin 8 tcheds was Sceﬁdtﬁ;ﬁeck)fntld) pRe mass-%

nore trains of |iquid-solid cyclones. Line
of tmmdtmiafchvwganawil (i dr msﬂahn@tané/anﬁmqthalztbﬁré WS dEteﬁtsd jtythe product

ef%%tggtjre%}sﬁé %@2% %oqlt % Q%I{VIFE 100 dlp§éol rlnr“? Ifeac {;;hégﬂghéi ﬁlropped to 99
mas§ Wﬁ&f tBE tnetidBo PEHABRIMS THIE Huinp bﬂ@xyfgeﬂate ﬁrdak’éldough m‘(orthe ffluent
trace amounts of very fine (%fprtl cles of th

strmmasmeamr@d ipgermeseithoyeranasicar GPDred d Sp PR o gl pf the
fr om r
carflypt SR ° POt e 0y PN TR AR oot R CMBBURKY of the HOS
nuinbetk @fgﬁbé Bdprodiritsie ehersme bf ihe acibtyastebiityt af theparticular catalyst sample
scrubbing zone 2 when zone 2 is operated with net
in erMERO eQn¥STRQR FRMCAONr ag st reant aken from |ine 17
ve a $tGIf Q8 imthersion step on
o e T feamis
thPasisRg-stibilhg bf tharB ARD-34 eetalyst sanyflesdnyetfortle s Tade 1.
oxygenat es contained therein and for suitable disposa
of the very fine particles of catal yst contained
therein. The solid-rich streamw thdrawn from
dewatering zone 5 via line 18 is a relatively
concentrated slurry of SAPO 34 catal yst particles in
scrubbing liquid and the catal yst particles wll
conprise 5 to 30 mass-% of this underflow stream The
underfl ow stream 18 contains catal ytic SAPO 34
material that is reused in pyonoting additional MIO
conversion reactions thereby substantially | essening
t he amount of fresh catalyst that is necessary to add
to zone 1 to maintain the inventory of circulating
catalyst that ‘passes |n and through zones 1 and 4
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a relatively high tenperature and contai ns regenerated
particles. Line 20 schematically illustrates passage
wohodshiosssat erial fromline 18 to line 2 1 whi eaTfuse005/012186
this purpose represents a standpi pe. [0036] An
oxygen-contai ni ng regeneration enters gas zone 4 via
line 24. An oxidation reaction is perforned in
regeneration zone 4 utili zi %gsficient oxygen to
establish conbustion in re

c oRffesttof Agiueons lawarisipy o0 |th?gAeta\ﬁtyo$F§€@§8%fe %%ég“t@%n%alyﬁ

water and CO2 which are elimnated fromthe process_as

RUNJe] gas via a | IMMERSIONI| REGBNERATIGNs bINYBIREHON,

NNt AOABALESDUNt SfTEPery |fi ne STERI yst paftiCamkt, t hatlOS
are fenoved frcmthi s flue-gas streamprjor thrits

netegse TRro T)e atyggpner|e Ul lygd ng_vaf i OUR), 48 34
,.Ega 1fu. :ngl t curnl qu?g F Le gas Yésne 23 COHSQO[}I[ es 33
3ircllati AS“LQ;TUZ%& ri'nlr:':.l'f‘h'(”fu' ' f’,”zlc:n:flﬁlo 13 et -4
4t any veBy fine na¥P$r| ed t hat Y% prod .mzﬁh@ 3.1

attritionCand flr agmd¥e atian of t¥e8 SAPO R4 cNOBE yst 3.4

S atabyst BT pgasedied prinrdo thedmmersion etep do sippasorokadies|iy this step.
75 to 99 plus mass-% of the catal yst particles exiting
MIO conversion zone 1 via line 8 for recycle to MIO
nver, |on Z el48inB tﬂé@éﬂi ted
o0g8 S ARG SR Py WA HE P P g e
advétseleFfegt dffag agléous Gmhiéhmcngsté‘pmeﬂieqierfdrmmabédn uhprotected MTO

MR L R T
t
R LAEAR 3 0 L P 08 ) vt

restles fde fons (pesfoemedeith ﬂataéyst Bvehieh hed no pfotmwe lay@h pEgpke deposits
on the activity-stabil.i characterls

when suby eésd to ST SAUS LRERCEA v@ﬁr% geregse ot rm%sls 78 (Jjn Mg)%avlgas recorded.

Thi@‘i—k@% aSirs HRPINEi$O i dafs? oif Rel AGecH aitE-Stabilitf ad@ daiéase of 8.8%
crubbing step of the present invention, an experinent

corv@pomisiio a ctlsdarntive\ddrcin agtivigngirlilit. a typi c aI

lﬂﬂﬁﬁﬂe ; scg‘lﬂlf?t SI%‘%@II\JSAI 01§ %%W% ?L&ﬁl ed% Prve a%e n e;ﬁa%l eous

imiRErsfonl s@éfﬁ([oe@ hoCPlr @ eROSdrformahdt Gdhl ﬂllréh"lsan@les&ﬁ‘ (ﬂasthlyst A that were
control "catal yst was tested in order_to benchgark th

testedsing ) OF e} s apdyst o RO SFIIYe yalicpBe dgRasit gictlovel of 6
t hat d. { i i " o
mags- %opwﬁ:?rblé %’%f ul?tﬁ i %dc’ ﬁﬁhg %@&‘Bué %}ﬂﬁgﬁﬁﬁﬁ% u'i‘hia O RE@ for the three

ositilon

mﬂ%l@s &E0AthllyktcA MERHG shdl ﬁ&t thb&&cﬁ@ltmbﬂl%l BaP&uaBtb, or comparable to
mass- % kaol in clay and éSlIlcaaIu

theticHuigy-statyilisy mapRoreiingyp é,f?raqlatgggt ylllpllqlpelg };eca)n}rﬂﬁcatalyst which was
SRk lf ihafbid f 1,2and 3 th

1o pﬂsegl% %ﬁf%é#ﬂ?@&g Eo\gt?&l{]&gp llj%%y%l%c @ée 1f ree f oror%rﬁrgsd o .

prdi/hd%C@ndﬁlﬂﬁigtWKEhcdth@t?ﬁe ghnmfuheﬂeca of mpasgmupmsmaﬂae be avoided with

t t
o SAHD> BAAAT QBBDELIBIR I PR UBHVBS B e PRUEEH S pualys that
coﬁia{nls F{' gété&fi,e '% e*fcg?e agngityntil it had accunul ated an

rumlev coke which corresponded to 6
mass % car bonaceous deposits. The catal yst was then
stripped of volatile naterBEXAMEH&E Zhen divided into 3
porti ons. The first porti on, hereinafter referred to

[O@%@ y]gltc)@%r to g%l\é@ ?g#] Fx%rgal H? K dq%‘;a:\'g‘ég%ﬁg{bmgng{gp catalyst that

hadl Bbén withdr@én M@ﬁﬁﬁ@eﬁﬂs Q[irﬁél’s@ﬁmtﬂpﬁm afpefiateat wss cohducted wherein
were then taken and subjected to a sequence of .a wat

twp Ffteran pprtions pf Calahisvddvesy cxpased oy AU 1EYgsion step Gonducted at 2
conduct ed under the conditiofs specified belowto
prepare a coke-free catalyst for testing in the
activity-stability test below The second portion of
the starting catalyst, hereinafter referred to as
Cat aI yst B was subJ ect ed to the regeneratl on step

o . -
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particular catalyst to imersion in 100 to 500 grans

of distilled water at a tenperature and a holding tine
wohbishosssspecified in Table 1. In all cases sBETUS2@®AN12186

pressure was mnai ntai ned on the m xture of catal yst and

water to maintain a |iquid-phase condition for the

period of imrersion. [0040] The regenerati on step used

temleé]rﬁéﬁgﬁe i gﬁlﬁ?g B%%Ocﬁ éﬁ%f}%q%gs F%sp %@fq?qﬁ?i(ﬂ%\%v% hg){ﬁsglgtmgew?toscrubbing
cats g[ry thd ?gsc?st%rr&?ﬁ\x; B edted fola (hEHAA sBbcldstéPWRRh &kdéhBalbf involved
to res

I'ting dried catalyst sanple was
quidkiheplasinpjtiecteickcrubbing qatdystriiat wak whithdraven froms thesiamepsion step in a

coke conbustion conditiqns.whic cl uded
boxtogﬁ;bg}agpvm mayyt a1§§8§ élFSEQ é gn% & A belt}g]argtsﬁua tga eqeno of é n%mutes.
Thegpog(;rﬁhtwﬂs Glbre Bh@kh 1€ SFR%tY R obd ChdeG &idtiriotwheh@h®yalyst that was
stantially all of the coke deposits. [0041] The

withdzswh tﬁlongthﬁe?gaé senbliog sienisinymediatalsreappsedrio d highdiemparajye condition

int %ongfgilsgc{rfflg?pn%r Fe %ge{/lergt#&gst%pe ?tt th\%ﬁ?ésgﬂﬁﬁ\\fléﬁﬂon The temperature
diftbiRadAIREs k8t 411287 Of 6107€ ihegesres a«tmpchah iy sbj eampherun 6, the
into a fixed bed pilot plant_react ch:i\ ib
catat et sticaaf e e ! IPEEhBY 45 el siomk e foflowed by
the 5eggp?ra'%%1} gté%f?agﬁg tl%#cﬁ? d"@tﬁaﬂ‘%’le £ 1n$huf & the BABSIS WfCﬁ dyst A was

rin reactor was nail ntaine
not 8libjacted ®Sthe ﬂﬁbrﬁiﬁl shd8k kiBp b(i5wasingict sabjweisV/taothe 2veb s¢rnbbing

iAo 52 Ny W8 TSRS E G SO T Bes LIS o frifyst were then
subje%{&i% g Pl %@égn(@%&grﬁ?e%g S EnBE B mbirarePRkiRtty-Bfability

oducton of vapor | Thetest in all cases
thﬁSva@dedmbbédbmmtmlExamplmhss % of unreacted oxygenates

00 T BRSBTS e it

thegxgeﬁ\éﬁ&% i? @oﬁt?éé?éd with 4 PR ineAkél 0B cét@[l}@t Waﬁn&rtﬂﬁﬁﬁﬂytsﬂocked As can
mass- % of the nethanol charged hi s point of

be wey GonaTablb QGMH&Songmbermfoo thert@m@ampké@f Catalvshin %sdenﬂcal and
d in.t
thupHirgoras st SR B oL R iep LT ity e sapO-34-

cont “Qﬂ.ﬁMTolcataq}kyts breakthrough test the magnitude of

t he number is a good reproducible measure of the
act|V|ty stability of the ,%{J?I Cli| ar catal yst sanple
in an MIO conversion applic [0042] The results
of a seri eBffest oéIb@maﬂrgE@@ %%@%Sﬁ@bbm M Odeatalgst an

i Mmersion step on the activity-stability of the

RIBAPO 34 cat al [yBIMERSPONS| | s HEERMAL h i h TAMMERSIONBLE
NO. EderAr ek TAque@IEp mrer si onSBOCKhe T,°Candt, hr | HOS
Actli vity- Stablllty of SAPO 34 dfiip Cat al yst *Catal yst B

vy T eggIeT at|ed PRI OT 1O The T RIgr i on <>tep S, 1§ Was | 34
£y

r\r\l o

Cllnellll.lllb cp [UU4JJNIB acti I[y %aggllty 3.4

ul-ts res j

e S S e A P g et ot o
sca&ﬂmg N cBEh hAL % cﬁEckatB ak'c!b?traﬁlt RREBE cMBQ ﬁl@feﬂia\dﬂieen any significant

ence to supp his is found by ari n&
chafngs itk ﬁﬁlrfrmrphﬂzingﬁ 1(he resulip of this HBMI zmabisl P¥PY Srat @RT%mately l1to

d not been e us i
Z‘VWaf the ca{alyst é’safﬁl‘{i 3}? aﬁx@ﬁ@.} Hgépn&%{l % %a{]ﬁél%ﬁ%ckgstep were
fral¥itEibriRRSkBOLP RS floktbitRe. Il&wrowotfatmcdmﬁngtcﬁ thf&AlPO 34 catalyst
subj ected to aqueous i mMmersion) where a decre

paBicBs was yieyadras ATSsuliaxtiemebr faserablpte shoHpertice 98 aWéJI?Sﬁntalnventlon
sensitive indicator of relative activity-stability and
a decrease of 8.8% corresponds to a substantive drop
in activity-stability. [0044] Quite surprisingly, runs
1, 2 and 3 dramatically demompstrate that the aqueous
i mrer si on step does not damage the performance of the
three sanples of Catalyst A that were tested since al
of these runs Catalyst A had a protective |ayer of
coke dep03|ts at a Ievel of 6 nass- % when |t was

o N a o o s . — 1~~~
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a SAPO 34 MIO catal yst systemif the aqueous inmmersion
is conducted with a catal yst that contains a

wonreisaosdsse coat of coke deposits. EXAMPLE 2 [ 802A524058/012186
order to study the effect of thermal shock on a wet
scrubbi ng MIo cat al yst that had been wi thdrawn from an
aqueous i mmersion step, an experinent was conducted
wherein two 50 gram portions of Catalyst A were

CLAIMSsed to an aqueous i mrersion step conducted at
atenperature of 40C for a period of 48 hours as
exp| ainGd AR ethe LRGIEE SHvordith YEL fee@sttball dbaitaiha i dkygenate to
in the case of run 6°was subjected to a thermal shock

light blefinshsiop adbsdined ennivgrsiomezone el @ catelysiycopiaiing gn BhAPO molecular

. wet. scrubbi ng,cat al yst that i
s1exiferfﬁ1él‘|1 gchﬁergtag% rqcp{glg og 89<nt wgﬁ%é grf\%al\(xggﬁ ke er:]{ fg?lﬁ‘ etfagg‘rtoduct effluent
stre@RWith @AWn FHondiHRicBAterflbR 561, @hadh fo@es t@tpiides the steps of:
m nutes. These conditions were chosen to Sinu

: .Cl | ate a ,
wor 8t comieeling ba feddsirsaneyithiee Suidiey satalypldn thgduidized conversion
wi t hdrawn fromt.h > I 1S h j talvst
e o AT Y SRRAIO I o kIR caray
convepsgitiessihg pldinid Recticdgeodics;i on step of the
present invention. The tenPer ature differenti

: s .
set blatseppratingedt lopst spemion of thsdgastivalpdga P?%‘E{ef #?’gl the resulting
obj ectj: G L) dri@lid
01,4 B AR B Bt e
f ol | owsclohie separatiggmparsad fam s stegant hbdeavkicterbentalysh particles and a

in Exanple 1. In run 7, .the sanple of .Cata t . A was

not s ¥BJTRREIEN ZORP pRdustisghia Stgﬁﬁgwng%ag ﬁfﬁ’k@s@nﬁ’ joreacted

fact Sos&g}g%&h%d}l&@, biR6r MBdticGHro@iRks hdi HABE Fld Qi @b f contaminating
wed by

follo the“regeneration step. Both of these
sanpl estabyfst patieles;st were t hen subjected to the MIO

conver si on preakt hr.ough tes esd.an t r :

et Piegsts deonygianron maded SRR RSP Erubbing zone and
Exanpligerdin dodfitfhg HeefMem bkdanotvith Aecabprig Ifd uRleescrubbing
presented in Table 2 wherein the run with the therma

| .
shock dosditions effestizd tanform asubsiantiailyigatatysiice ovgrhgpd sffeam contaimng
t .thermally sh ) . o
(5. Rk AR R BAEE DR AL i

i dent i @aflysapstticies and tirrseribdimgiiaued;f ect of the ther nal
shock step on the activity-stabi ltjéfly of .t he, SAPO- 34-
1)'{/‘“7‘0@! ¥

condhinessine Miiepst apartipsiof thogreamyoiiths deactiypied piplygyparticles formed
Shock ;9 4B (ﬁ\g{o a%%%éﬁ%?ﬁtﬁ% ?al@ﬁl@{'eyééor@&tﬁﬁg Yhe ddaBtivated catalyst
cat al yst's*t were tested fTor purposes of "preparing

Tabl e partieteewhh an ogiditinggds stream anderamidinigg ebaditipgmefiective to form
m croscope check to %icertai n .wre_t her or not there had

been ahsre@myMiTFERSFACLIUHYRE PATHCI9Sei r  nor phol ogy. The

resy t ink RG] ¥5ths liga W ot ka6 Rice@BE by (c) to step
1 toj ﬁ/g%;lln%%tegggt%gq yét partilgl es iﬁ t he sgﬁrrpl e t hat wie)

had be@hoestgo&irantdo t her mal shock step were fractured

or cracked by this proc re. This |ow.r .
07t orssing Allet Bl AR freal bifohérdi faufllt partictes from step

Vi ewed§igo ﬁeﬁ?ﬁw t extrenely favorable to the practice
of the present "invention. CLAIMS: 1. A process for the .
cat & yTheproosss es defineddn chim devlesrein hs @0igeRtaiSH oxygen-substituted

ali%%%%g]? %%ﬂtcggt{qég%h%gf E::eigpgl? Sg/tz)bﬂ g%r%kl(gllhg ﬁ éﬁgﬁc’lﬂﬁ%ﬂ’ an aldehyde,

an edo@6 Bt Rfixthie8Vieraddfl h recovery and recycl e of
contam nating catalyst particles fromthe ﬁr oduc

ef f Buehie Biopess sf Apfitedrinfim lohareid thoPrueeasip s r%tﬁ}@r}ol or
. Whi i.ses the steps of: a) contacting
dlr\{l\lﬁg&?g}%é}{?é’%ﬁ@%@%ﬂeﬁﬁe fluidized catalyst in the

fl ui di zed conversion zone atpgconversion conditions
effective to forma m xture of deactivated catal yst
particles and ol efinic reaction products; b)
separating at |east a portion of the deactivated
catal yst particles fromthe resulting mxture in a

o o o, - o e oy
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c) passing the conversion zone product effluent stream

to a wet scrubbing zone and therein contacting the
wehbdsuesssstream with a scrubbing |iquid under PCT/US2005/012186

scrubbing conditions effective to forma substantially

catal yst-free overhead stream containing |light ol efins

and a liquid bottom stream containing a m xture of the

contani nating catal yst_ partjcles.and the .scrubbing .

| it dhe ayocsssalicima wherguythe k4] SANYATSiPR 2o olprisgt an MTO
convO€iodSa6E byRkiRFheGAS RAbY ol B drisfdv8 Snd Bl strBarh c8ftalnethanol.

to a regenerati gn zone and therein contacting the )

deag:t iThatpestessadfany of claims 1 ¢4 € wheieihthg Bl \EQ rmlwgﬂag gwveisa

sfream r._oxidi zing copditions effective to forma
SA%@T%%%@&&@H&P&@E%&E%PQI yst particles; e) recycling
at & eat pfodRQY dsl RS inf dMindsi 104 i40vREEIARR AliideRdIconversion zone is a

produced in step (c) to step (a) or step (d); and f)
fastpfhgdizad bed rdactas systenpor t i on of the stream of

regenerat ed catal ys rii f . .

A SRS DAL SR LA ALER sk St Ry bt
stre@thyBeH A EwbSscAlbbingyHRB iStebisduldted adthaktmbbihg comatoeload the

containing 1 to 4 carbon atons including an a%cohol,
congentestioniof thercontanungiing, catalyk BEIGRIES i InreREqndle peftare siroam.

3. Jhe,proc ' ' | aj ' quid

2y BB RES e RRale] ) 6 RAIRAG on o e i
bottone Eteskn fecovidred fromahs srepdcriibingadeihpaseeditotaliquid-solid separating

fruidized conversion, zone conpri ses an Ml onver si on
zong sABLAEERE ARG PTTHOR ligHisEFolg sSRathiine %‘F%‘%ﬁé’l’ﬁ?g‘f € separating

f s aBIIfe cAm JoEaiRihg 6 88IatiRdly KON skifry of
condfEt LHEAGBLAEE s EIIBAG) strcim CHRMNGRATR ALy FOH SRy o
conGi@atide catal§ARDIHEAcubbinigliquidandaredastvelysolitteanpitigamgontaning

as .defined.in.clains 1 to 4 erejn.the fluidize
sorRhiN TG BE iR 2 1% apatorka s b ki Eted o step @ orto
stelg%f(ﬁtem 7. The process of any of clains 1 to 4 wherein
| east a portion of the liquid bottom streamfrom_, i
t he9weEhegroessbofanyfisdniing 1rte 4iwherein thegpcrubbingdiquid used in step (c) is
scrubbing zone to allow the concentration of the
WalShnt ami nating catal yst particles to increase in the
bot b o1l grecds addefinBe iElamesEtoxs wilefelmikd comamiraiting cdfalyst particles
to 4 wherein at |east a portion of .the |liquid bottom.
confaindamiiveting ealedioppsnin b amernISE MBI PIEIR oy SHLAg! damage to
to Li qui.d- [ [ al
eyt Sl REREY BloRs € ARENFABREIRIGHOATT R (o) or the

themBladhatlt ofsteP@i ti ons effective to produce an
solid-rich streamcontaining a relatively rich slurr

of 1dorhamrAGSF AGTBHAAAEE | (A AOHPTeiR e GSI e Pradfot effluent
| @b ' ajna béidstoduct effl
sl & bally XBlof pefsiin SlepE R0 (PG O 0 POMIoduct effluent
str&dnt Bamaitampaayed &b 500 te6@)SC(upn exit fions step () dynd sep (Fhis operated to

process of any of clains to 4 wherein .t r ubbi ng
prqduggp qg,@éa@ttp%l Legy h@?f‘)ngi%‘e%?répre R%Fdd%ﬁ% Tg?c’gg ess as
defined in clains 1 to 4 wherein the contam nating
catal yst particles contain deactivating coke deposits
in an anount sufficient to prevent any substantia
damage to their catalytic activity when they are
exposed to the hydrothermal shock of step (c) or the
thermal shock of step (d). 11. The process of any of
claims 1 to 4 wherein the conversion zone product
effluent streamis substantially cool ed between steps
(b) and (c), the conversion zone product effluent
streamis at a tenperature of 350 to 600C upon exit
fromstep (b), and step (c) is operated to produce a

l'iquid bottom stream having g .tenperature of 100 to
135C.




