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NEUTRALI ZATI ON OF QUENCH STREAM I N A PROCESS FOR

HANDLI NG CATALYST FROM AN OXYGENATE- TO- OLEFI N REACTI ON
WEBACKOGROGUND OF THE | NVENTI ON [ 0001] The pr esenPCT/US2007/086260

invention relates to catalyst handling in a process

for converting oxygenates to an ol efin product. The

present invention relates generally to a nethod of

oat@r ¥ALIZRTESN\GE DUENCH AT RIXNGaREA ¢RI N €fOR HNBLING

process utilizing a fluidized oxygenate conversion

zone dndiTALNSTaFROM HNeRESNSINATEatQIGISEF IARIEARETQNe

of a wet scrubbing step that recovers these

contanminating catalyst particles in a scrubbing liquid

whi ch has or gani thereto to

prevent a buiIg%gcg?ﬁgipgﬁ%ﬁgﬁﬁg%ggyggﬁéggffects t he

catal yst. [0002] The worl dwi de petrochem cal industry
[000iF cdircgresent mverhionhelaps oduttlyamaodling ightprodess fan converting

material s such s e ﬁ%ﬁene and o%¥lene fog use |q
oxycfﬂegesptrocgald)&? AT pro Jflct rgerlt fIWﬁB ySTateSHSREI@HY to a method of
catalPEREHE, Satioh NS alBL YL RGN (F OSSR of@S BfiliAhS a 'ﬂ%xcﬁf&% oxygenate

St eam cracki ng of petrol eum feeds. The industry has
convesig zooaghd a sclaouplcexpsnsive catilast q@éttlneowm\afwm s¢ribbingwiep that

t he de ol e

recovert ﬁleseaclfosx’ltar}n?\ﬁ gt%?ﬁ» cgagarlysg rl%grt cleg Iy 8?}2@ g‘xqg VYIEF%B?S organic bases

or capgtms: add¢epefets togaéany b beadd yoﬂa@m/tﬁﬁttddﬂ@rs@l?«)éﬂeaamscatalyst
such _as nethanol into the §ES|red light olefin
Oﬂ%lr oddégsvoripvadergiaicheicakingpstivas cercetts dpyiduile eracdveden of light

orerfEOER LA g B3 B R, O [FPRRRb AP

1mp05taﬁft4@41€63@1 paiduttst Bhe Mexnlmerceffoﬁhédeunzdelzzﬂd 1srth<a€tb:hrﬁ Rracking of
one_.al o Wﬁg a fl |d|ze ener 8@ zone as th

peuf i B0 hedtbrE e RS RGRMR SPGE Db RGBPERTIgHm for the raw

matefhlk @6tdoaab ¥usd tlf?:ﬂfehfé'n@ MshdolbiSh B RIsEFAPRI @ art has focused on
SAPC)t@fe of catal yst systemin OTO service. The use

differsht pieredurescion odtalyicaives veitige ok ecaass) blgﬂlaistm@haq@i ol dmdesired

light %Ief?l Pl §u§¥52$%% ﬁnz \t ﬁ{%alt | T t 2 tt%gﬁfroé{ce ?]il ?ndgsﬁ%% E}B?leﬁns has

been@ﬁnmmm SOm»erdiém@cmﬁo@TO Conver sion zone. US
6, 166, 282 shows a series of three c ¥clon|c separation

[000}}pand/S %4%%4 4204 pers2 ars s a HihaS0 rops e thsaisp pbe fletdized
f
react®hfZHE Qlfong%glf%%wm@&f g%fr%ti ioll 5 éﬂ?ﬁle%rgl%méd corﬁg}elrcoxehl solution

subst anti em o or ca contam
to thofrobler i Gthudtelehid unicnsy memgwamﬁmd?(amnSAPOnnyph ef catalyst
fluk?t ed conyersi on zone 0004] US 5, 744, 680
systeg B¢f PS8 vio ! Hoean o ety ERUBHFhESSPEpUbHaRti problem of
sohd%@&%@p@r@if]J)ﬁ'%’ktfﬁ&teﬁ@}afe phf8MhaadE s 6P méeﬁlﬁﬁl%‘d gé%ﬁl?sttﬁ:bm the
renmove ELAPO nol ecular "si eve-contal ning catal yst
vapopamipokrts ek tiomthdOd Oefonb ersion zete. ¢ &h6 166,282 sletws 4 eachesthree
cyclotmhcese%\grgggnr %Vevgrlls tgfselgarr]gte (szgetn?ldll% cata tygltI 1{” n%qe product effluent stream.
There still remains a very substantial problem of OTO or catalyst contamination of the
product effluent stream withdrawn from the fluidized conversion zone.
[0004] US 5,744,680 discloses the use of a wet scrubbing step on the cooled effluent
stream from an OTO conversion zone to remove ELAPO molecular sieve-containing catalyst
particles from this effluent stream but merely teaches the withdrawal of the catalyst-

containing bottom stream from the wet scrubbing step for further unspecified treatment. US
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bottom stream fromthe wet scrubbing step for further
unspecified treatnment. US6, 121, 504 uses wet scrubbi ng
wa 0giameh the ef fluent stream fromthe OTO coPWEDS100T1086260

zone and produce a bottom stream which is recircul ated
to the wet scrubbing stream except for a drag stream
that enters a stripping zone for purposes of heat

6,121 809 Y& Mvet UF @blﬁg &lﬁe Liddt §8ein BUEIRP OTO copversion zone
ar rangenent ef fluent stream recovered from

1Ddphéﬂ@ﬂib@ﬁmvﬂuannwhzhmsmmnmha@d[@ﬁwsﬁﬁg@ubhagsnenmvmﬁptﬁna

t fines entrained.in the product effluen
gt B BB b alsler BuaSS RN SHoGAPOF S ST
exerfplffied @nRfue Gt ﬂ%&ﬁ@ﬂt%ﬂr W Bt &ﬁh@{ﬂéﬁéarﬁ’ Aol ElegFrodnthe OTO

uses a wet scru blng@zone to renove these

conyesiRarANG At nfrshiage thilasmbues qabnlyrt Aines entfaineddo vterrodund effluent
I 004/ 0064006A1
stleag‘nf gﬁf% gfé% bzﬁdlggé%ssé{l’?% %xggfeH c?fl Cp?gd cpgf t cr%)élpo 1na11 1 \fVlth {:atalyst
partitienesd us}ds‘am«ie Bcrubﬂflhg zgddbirsfede maieamhta&kﬂﬁétirﬂgqidr@ﬂeﬁ@ﬂ%o means
. hot rec n|z%mk roblenB that woul d be caused w thin

of reppuerY BRROBHRSORADE ALt M e SHO0R00E4) N dodgpied a process for
etficRAVBERGhY oﬁfxftﬁ%t e }@ﬁL@J(%%[‘%BIS lphgﬁs%li éeﬁﬁ%ﬂl@gﬁdnadoeF not

econom ¢ probléemfor t ocess anount
recogmesthe pattad¢nysthat watldrgstuded veidde that protéms vOTQhe buildup of acids
i,di.zed .conv ion.zone in order to maintain the
““““B?@f@%?S?Hsﬂ%?aﬁyuvﬁyvhe OTO conversi on syst em when

[0005)e pY Oehseintigfdebmnic pR6KIEAMLEMRICAIM Broz RSt #tdnlunt of fresh
anounts of contam nating catal yst particles. This

cataligst gkt angspbe eddefl je Hte QB@thlﬁlurmmm@anxswatzanq/mtorder to maintain the
B85 RGPS oL A W L BERETRS o

subsaddil ags@atstdf eomamh{aaﬁg @ﬁtafy@ﬂp&ihﬂ% g grosiemaft e‘fﬂﬁe@ﬂt yst

ticles froma fluidized OTO conversi on zone to
Lomfg%'eﬁ%%‘é‘/ £ e GREIHASHT BFapte dldhatalaerly f@glpéwm%ELAPO or

SAPOGhALYFr HdVRE elfYs fnqpr{t Wi araigle%&% (EERABBILESE 1 %u&%&hg@s of catalyst
conver si on process. e preferred oxygenate t

partldgmkr@msal fdmdlged)@é&cqrwegmmezmah ly dacedase thedtohounasiiom of relatively

toolefin( s), .or MO process ere net hanol

expefigye %%@ésrt 1%6&6?%@?\6@% fll*}recPBOFBE“F Hﬁﬁemfﬁ?ﬂwe@%ﬂ REaFSY Th

prefeﬁ%@ RY &Matelth ol BHESSIBA %r&fessais Gt RhIYSlerd Y 6 Ak EYne‘?hanol to-
nol ecul ar sieve catal yst made from a ‘nol ecul ar si eve

olefig(ar ar YO prepws whergmetiarios, ingymyerted @ & wadbefd primarily ethylene

c mai nt.ai ned
on G RN A AP bt i o B oar Bt made from
a molebelnegeve Eﬁlﬂa&ysﬁ 26 BEHAGEO Ui LeBeshdiS toaslefi®fdabifor @fe8hc8@Iyst that
to as coke. Catalyst, for the purpose herein, is
is mayiajgeqd pdsy Oa%ré%%mgltt%ls PHE carbamagsious Hepasis Hieyesm, The

Lalbog%e%luél ﬁépogﬂg Exje%lﬁl%ﬁ ré"}%ﬁed ?)ra%%rok% f@a ali%t %l %tpufrllac?sg%erem is

yst's particles are ica ai ne
classuﬁeaatcmrdlhg 1ds the spardfitled @teﬁjfsz ecaelparpahwlés drbatrgdilsang@gest fines.
or seﬁ?rate the catalyst particles fromthe effl uent

Catalgty Bt IonRieCHPIEHTY FEMRE o AT 5 Bele PR tsigHZ4 Fraarators that

disenP@eldrGLSursik %1% cscl%??srl ggﬂlcﬁés'ffbtnpthteré?ﬂLWnQ AHEE MEEAY Nient stream
rain. Cataly

passes through the pamcle size separators into the product recovery train. Catalyst fines are

carried into the effluent stream.

[0006] Typically, catalyst particles above 40 microns in size are added to the reactor to

catalyze a reaction. During the reaction, the catalyst develops carbonaceous deposits.
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carried into the effluent stream [0006] Typically,
catal yst particles above 40 mcrons in size are added
W@ ooBlazseeact or to catal yze a reaction. Duri ngP@TES2007/086260

reaction, the catal yst devel ops carbonaceous
deposits. Wthdrawi ng a portion of the catal yst from
the reactor and burning the carbonaceous deposits off

WitlQifra\Lilﬂg a%ﬁ%ﬂﬁﬁh@@ﬁ&l&&”ﬁﬁn BRNELR Sk Ag ?ﬁ%%ﬁ!b%naceoi%s deposits
anmoun t he carbonaceous deposits on ca In

off qfelmamlyst partiche comtrah yetagpeghicahesint ofabe barbmaoa@ks depesits on

reactor, they ea own into s articles dye to
canly IR e ey g s br e B et Ty gadionn
into Vidhll @ partRedstddie @b cdhiget be@ekR tatalist fREePIsAK] HAOWM {HR various
size, they eventually becone catal yst fines. Particle
partssefAle wagar frsghey breple Hows isies. dhryssveritall pbegost qaﬁalxsn énes.
Pamcf%as e%F argl.lrcl% Elﬁeee{gg gi{bg%s/ Futgg)el%cgria ﬁlelilg'acft(frls altd %?F eiratO{s to retain
useflflllclaaioys( paptleaid te ressoriréignedbor @ﬂérﬁﬂ@atﬁlﬂ@t i:‘lflws@typlcally less than
typically less than 20 n.crons) are genera not
40 HP%P%% HEIOBy tm&algvglﬁf% 'g%”% MyEORYFET AtsFly ARy YqialBsskby e particle
1 tealey.
e A L e, B (R Cab AR oo
lﬁmopr@UGﬁJHPOBQ?ﬂh@h@wnhﬂEHys®ﬂior an oxygenate to
ef i rea nist I nol ecul ar . sj.eve
10003}, heteSARH AL ab G e BRy £ " EPIRLY Enolagpgar sieve
catalPstER @.ﬂﬁ‘aﬁn@d mtt(|51 at6lFbAHayidled TREPreddifde loR i@ afiRNtihed 811 18oe
wat er nmake renoval and di sposal of both the water and
quangfessplysater imaplessregoypl apdealiost [og hpiihrthft W@teoﬁ%@‘iﬁi@ib’@ fings a unique
ef i vi; ned a r QVi
probRyPhifle BEAEARE o ATBATRIN O UG PSR g B i e
pr eselnmmflemam tohkis uSﬁl}Gf loas p@bleaCiniblentheskeps ﬁ%t Q:Jﬁlﬁiblﬁgktep
recover substant] al | of thefgﬁoduct ef f | uent
desigugth {oyFr P .Shlgst%&aﬁ ﬁ el figrirpdycesiagpt contampatingesaplyst particles
and t% |p%\r1&'e leuf:rg) oF %16@@&@5%@%&9@51%5 1ﬁ|a%§ru'me lﬁ]ﬁf&"&l@%} 9 water with
l'ifquid such”as water wi th subsequent cyc at
subsetcslasttre@ycﬂmmit dtdensiof perhien oﬁthalcy&iysppamclei; esntgoat @i theeksithing
er si r to

ot P ERHL LRSI £ b IO SO SN ZAE, O L0

zone ZIebyt ReARiYh o @6 @bkl @th\tlﬂeof(%ﬁés@|c}éﬁt‘aﬁm?a@ﬂhg\éhlta}’yspﬁartlcles and
t hese contam nating cat al YSt particles and di m'ni shi ng

dlmu@lﬁ#@n&&@meﬁ@foraaddm.ggrersh@gth tanoana,k@tuptf@r pmklefstdpSSE@r
ata 008
000 A R e e B b Tt Ry BERED L0 ey gapersion
plocqaﬁ OKIESSst stdie duengi reﬁio&@ﬁcdﬂal?ﬁmef enoves catal yst
OO%] US 2004/ 0064006 Al discloses a process
lﬂﬂﬂfﬂor Pén’i%{ 0080 Qéa/t\é|dgﬁ§l08$ﬁ nRreCcess ifprgemergicif sata bﬁw using

recyc?édr(gﬁp& dstl‘_é%}ﬁ\ﬁ %é} ﬂqhtﬁ? Pfo%&%% ’th?Hl%petm ttgee{e%kﬂed 8ue&nch water

rec quen nore
will leveme tnome;mdr meu dcidig oeditthey, résulanmg@er halaglapé &acasfaces exposed
ose his recycl ed quench water or the need to

10 thigFgepyls Clvﬁﬂc et pendispee tt%mml%es@mﬁeééwsaf@tSéfrml@ﬁngeel metallurgy

in any section of the equipment exposed to the acidic recycled quench water. Therefore, it
would be desirable to have a process for the disposal and handling of catalyst fines that
mmproves process efficiency while preventing the buildup of acids within the recycled quench

water.
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in any section of the equi pnent exposed to the acidic
recycl ed quench water. Therefore, it would be
wa@le®soxlbke to have a process for the di sposal BEIUS2007/086260
handl i ng of catalyst fines that inproves process
efficiency while preventing the buildup of acids
within the recycled quench water. SUMVARY OF THE
I NVENTION [ OO O SUMMAI@Y%}* 'TPI‘PZIP{ figsva process for
t he di sposal and handling of catal yst (1 ncluding
catal yst particles and cata”yst fines, nore
[0018peci %/hl& alVIeytl@apralvyiss a prqq@s) ot ﬁﬂatdisipnmi oveébarellihi of emalyst
ven

( 1nclglfh L&S aTys[ nﬁdes a%d] ateﬂyst e§ H%ora ﬁ%%éﬁ e {aiyﬁgg%ehsf Hlat improves

efficidney pr ﬂﬁ&SrSmo{/zQQtﬂad]dls-ﬁbﬁl PIHOIE &S e AfinOME beidpgLT®MNcids within the
rises converting an oxygenate feedstock to an

quﬂ%ﬁgﬁﬂﬁ“ﬁ?%HU@?Pﬁheﬁ reactor using a catal yst
[O()l(l yp' Rl ﬂr&e@s HP{)&C%%L difibRY c%m%?itsé’as %%Lémhg {Sony eg%%;fgefdstock to

I
cata yst particles e part es have car
an o@pgsedust inSorectof udifea Czahl&kt)(sﬁpumﬂyhi mélesulinr sk cd(aWEt) in the
at al nes. catal yst, typicall

fom ol B afefrsJEhefHaﬁt oS e Sptiorkpbgis bamt Rbihe catalys
partigfef bR@RUoSh BB Mata\RL ﬁﬁ‘esc‘?ﬂp[dtg'l?& 19911?“ the %I‘ngb'ﬁati}?g fines,

water. Some of theé catalyst paiticles that are in
leavesithe rrantor 81 the ahilusnesticant, dichegegerises @0el40n picciuonsidiwater. Some
o0 LA E T AR & Pl SR B BB A 88
size fhzlﬂﬁ%ld@ﬂreﬁt)fﬁe watdtyusdie ANduARE Ie@SECAdIPst CALA Ysiticles would continue
onsunption. True catal yst fines that are at | east
to fuigy Pisarlzban dicese H‘ﬁ@aﬁb@f eEBNYtipreslgue prid ysidines that are at

east%s% rtl?eplSZd Iﬂlé npg)%% lE%qHXnePO E’}Ycrg L ﬁls zt%twou%: ?é/ fYoved by

devi ces, el t her use as Ca
catalmtnecmymyt dte/gﬂev\muﬂhdr foasisthehnoughatangt begensainahom (Bdbwould pass

if through t cl eaner waste product
thl‘(’%ﬁﬁ?f%«%“%?f8aa%‘§ﬁ“b f%%ﬁﬂ%ﬁ Lok PEIBaEmutoPRdpe qed be

prod i &YASREF HeQbke [nglq‘l?dd o-ﬁ]r'h tﬁ@%@exéﬁtok n the effluent is
separated fromthe ol efin product by contacting the

[0012lat allhstcaiai shingthe eflicot iq lsemcdtechﬁdmum olERe peahikaloy coftacting the

gui d,quench di re h talyst fromthe
catal S B AUGRR R SOREC S b P Bt medRuemoves e
catal¢QmiEca¢ thefcdl Mt ar&at éh'ldl&lm@ ﬂfét(ﬁ‘éfﬁi Redsdt! t%%mon{:ekf‘@rllny a catalyst
t he carbonaceous dep05|ts on the catalyst fromt
contaping et donhi. Hierrgrbonaesans derosithen hercatabt fromrtémat@lyst

cont 1nlg @f’?‘?&tl g"i;regﬁg %r?t{éd(%(‘fg enlpoeVe a?gea(s)tnaaco%o (i)rh(c)lfj t%gosﬁb%)%#e{)lhsrﬁeposns

e“caf a e effluent Stfea
tronlrtlaﬁ&tta'lystﬂilm%fﬂ&aﬁ streamvdthdvdwiP4rb@ (HOreak toPeapiies b 30 wt-% to
nﬂglqi step may be done in a solids wash device,
alg

70 witieh Sq%ﬁtlh‘“%l &IPSy G d@namwd@ Stish deyir isuell #rgn quench
devid¥ a Q}%En ERNEF q‘n Ill?dl@g, Bﬁftq{og)ﬁ}ﬁq hgﬁﬂggy 15 Ag ) ?ﬂlts ldr\Jenturl
quenc e cat a yst~I's concen t
quengr. ddacetalyscisroacinirated dn thatwdtgltstb psddueamconcentrated catalyst stream
from which the catalyst that is of sufficient size to continue use as catalyst is removed and
returned to the reactor. It has been found etficient to recycle the quench water. However, the
quench water will experience an increase in organic acids if precautions are not taken to
maintain the pH of the quench water. Computer simulations indicate that the pH of the

quench water will be 4 which is an acidity level requiring more expensive stainless steel

metallurgy within any section of the plant that would be in contact with acidic quench water.
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fromwhich the catalyst that is of sufficient size to
continue use as catalyst is renoved and returned to
wo b@soamet or. It has been found efficient to rBCHUE®07/086260
t he quench water. However, the quench water w |
experience an increase in organic acids if precautions
are not taken to maintain the pH of the quench water.
[()Olgﬁ gﬁg %\gl\% ?Iéllgyé\il\lll ekpgfghgmveﬁ %1? I0¥£521Lc ]“Iéaj(%?sd? h e{s amﬁes are used to
neutlrahqua(relm gcidoh® valpendinge al$ct adcnhebse &tthebum‘ﬁirahﬂldm@lyld from a
hi n any section of the ant that would be in
1n018 éﬁllggéltle HAVEL Adh Bélva%}é%f’ciﬁ’ R0 [tbcba_lg]nei; b LB separate stage in
the (@FRAAbWBNMor ﬁfzuthh'ﬁal'ld'ﬁ/ Bl BfbesA9@REGs RARGSe us%l{ﬁt&a@ssﬂcs) A
am nes, are used to neutralize acetic acid that w
mngcﬁﬁaeﬁg@uéndwa@tummhaméﬁpmnthe punparound l'i quid from

Si uen
0018y * R GoFaIh MR D G QP PEHG AP ReO e 3 o
neuttali¥®the hoids ARubhidd i1 af the QuérchNOlve BCRSBAltNat(1BS bédn foind useful for
with the use of caustics)., A single-stage quench tower

this RJER9S§ ﬁn\foévewcmee@bwer frab maivied By iR Seeisdir riages. & the
bO'['[OtI‘Ibgtaéé’]Y‘%;ﬁ t ef:fﬁ*é ﬁm?)%bé]?f agsu%%%te? Rg%ggcét rﬁ:@ﬁtact with a water

neut aCI
pumpapowerd. ovAr dfss lagdl dmhmt;wlmm;beﬁmdﬁaumienfs@ﬁ tthe Frodudt Bégarator is
that is divided into

e i nvol ves a Uen r
addeff g POBERRPIGRG o aleni DSt R SRR Hed d4Re apgghing. The
bottoRk PeHFdro@id dcu@itsolis, ‘§19d'fpisecta?a|l})ét flgsy E%MQ?%gtoméffmeﬁ?%por The

contact with a water punparound over disc and donut
efﬂusrttymeortw@y@ntam agtictcaterchfwid n:pncth@sepmutjmtms@pamah@r

pum%(%un% glg%v r{e%cé aongglﬁn%g%s gﬁé%o? ﬁin 10 t%%orgdgl% Slglhﬁarounf via the feed
strippitd FPp@s 1981 pok g8 CHERS réhibd $y- p‘i@'dif&tsaxﬁlllcaaioado)haﬁnsﬁ|11hl@9the fl‘nhﬁﬁﬁround
the reactor effluent vapor. The effluent vapor w
Thesg Bevaicaniaaueanss dlepsvitiuspiahysfings aorraensd virille waste water drag
sireg@CCUMul ate in the punparound. Heavy feed contam nants
are directed to the bottom punparound via the feed
[Oﬂlﬁtriﬂbesmbbbﬂbnmopﬂﬂganfhbmﬁwtmaantmam(hyh@@ﬁﬂunhﬁmnrmannm

M L al t th d. Th h
the e s dnOE TG G % Mhecapal §Sbnp HLS hram I frovae iy
NaOHh@au\éﬁcsg(ﬁuM l%rneqfrﬁgzesatnﬁ%}ﬁbvc{ &%%l aa— he 1[E¢ sﬁ&l?% m‘é@@x‘?\;olve

ffluent fromthe bottom stage of the quenc
convmnl@e@l dontagtinddevitaddheh st digfeand donuheays aditier $yz;&g ef tmjmeor

pack GO0 e RONF e M ol Pal SRR PR B0 M i bl up and

clog @eindSincd fHeScaGOnt AL pdidy thOVAhVG fHREMRREhIPARbN occurs in this
contacting devices such as di sk and donut trays or

separgiesinge piipfaibe gttakypaijnes hpvpbede; Sﬁglbquw@utt Piyalvowenls pe e middle
pumptke)lpoupg apef Cotnli}gllx\?bﬁ; u% ﬁ%% dtr%ip Efg%l%ﬁ ts;'?e? L ca SHQ%VM%IP:T%I Bglt son

[0016]he Ths aipyssdgefolfﬂ&SqueﬂﬁUtol’v@lr pEAide@n vagBE ST itHe fehdtsr effluent
arate sta e after the catal yst fines have been
Vapolg gf Al b%'abeémp NP BEY ¥ ot Fdadtssl Witk apyadgrdipgmparound across

conventional trays to wash out any entrained caustic from the middle stage. Stripped water is
added as a clean make-up to the upper pumparound to maintain liquid levels in the top stage.
[0017] In yet another embodiment of the present invention, A two-stage quench tower
design is proposed to recover catalyst fines prior to neutralization. The reactor effluent is

quenched and the catalyst fines are removed in the lower stage of the tower. Neutralization of
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punparound are controlled by using a drag streamto
spent caustic disposal. [0016] The top stage of the
w@e@aneeower provi des a washi ng of the react oPCT/US2007/086260
ef fl uent vapor. The scrubbed and neutralized vapor is
contacted with a water punparound across conventi onal
trays to wash out any entrained caustic fromthe
orgallic3@ld8 08 R9K: thSUppRELe WatR olvsr. AAHGH s@SIR EHERE quench tower
make-up to the upper punparound to maintain |iquid
bottgres/pungparpundhe s¢ndpo & selggts. reood Bysiem. Vit sodidotlbdeted stream is then
odinent of th resent i.nventiaon, A -stage
sent TR Gl fPossll P ITRE Ple i BUERb: SR Ve By woved trom
the dpb&i&Sctidni 6'thé @wweutral i zati on. The reactor effluent is
guenched and the catal yst fines are renoved in the
| ower stage of the tower. Neutralization oforganic
aci ds occurQEi Akl WIPQQQEQ%FHE}]%\IYM}Q A drag
stream fromthe quench tower bottons punparound is
[001s{ent s AvERldndsto ¥ iBEDY HlocS¥ ML ProvIde S0hE dSutHeRhEIES the
streamis then sent to the upper punparound to dilute
quenchgediune thaatsivigd wagsove catvlast feenatles newgratieatpvgaefangm build up
of orgaa:thlelcl_;ﬁ_l'gg?e TR %%&y%%%%t?ﬁgﬁh??ﬁ%ﬁ@@%ﬁ%% g\gerr% glg)glgsl:s;gf (c](}lnversion of
oxygeh@eesol¢hat ImsmvwintRslirhelt of iR ineMkioal drzatit 8keOfsutin@ amines, are
guench nmediumthat is used to renove cat al XSt fines.
usedthpeuiyidige peatic A b WHlepadrnse anbecrenuliye bfthe pgansreund liquid
from%céil‘fjgﬁ 'F{ag%%\éﬁ r‘[&\?érYAﬂfaﬁseﬁ}t%%QO ?Inzeus% Ak ﬂleya%]iin?snig tl]iaR 4 separate
overa rocess of conversi of oxygenates to
stageahelid queench o vanmdoremnodiizapoh iofiothheskany éatii Bryittothg @t 6f caustics).
bases, such as ag%nes, are used to neutralize acetic

A singlg-gagggengh [qwet drgjem iseulfirden & i s ablimant g dhe invention.
[001PUNMP 3k AikiRer] dntBddehn bl OMIR ifl AGbE; SLAAE sAUERCIAHAYES useAo

advantage to the use of the amnes is that a separate
neutrgtiggyibe ppids Hat buikhehin thevgrerich towmgutirdebiign sltdt bas beenrfotund useful for

- e § as 1t .0s with the .yse of  caustics).
s QFRER IR o @bt oy SR GR RGPy ey e
bottogiThagh, tRrodict tiRiehni¥ @BinbRiIkly [180p&hedtBd BRALE&ontact with a water
enbodi nent. of the invention, caustics such as NaCH are

pumpps@ndrayendise pad flowit syl tayis dirodatvasiifiam th Aredyckecparator is
desi f . | f.
wdde UERE B MG S5O 1 B0 RS QU ST Ul e

bottonnponpanowel sadisisolids, suchsisagabst fimest fremhibé teaotos tAF@nt vapor. The

the product effluent is coppletely desuperheated b
etflugyt W@&r VBarfeaEn et agdvoé{bléFp “ﬁ@ BEﬁw%Pd&Fé\r‘mHiaéecmé%?j
pumpAeRil. Bt eretd 8YRamBRAAQURL divRt8rto Meorfgtt()ﬁ{su%\gﬁ}?%blﬁd via the feed

separator 'is added to the bottom punparo
strippee pbiéamspurgfidlsaay ecactiap by ipreticgurviilragpoguedatst ngo tiEhgimparound.
bot t om punparound scrubs solids, such as cafal yst
Thes Riqi o RHERTE et P aaB B fiemiar S pbr o rah e apter drag
streatdapor will contain acetic acid, which will condense
and accunmul ate in the punparound. Heavy feed
[0020 ont dh¢ srankbedanponkiflaettdpn thetbdobotageml prermpandutedvey rises into

the mtich(ﬁe gtggeq In the middle stage, the vapor is contacted with a mild (<1 wt-% NaOH)
caustic solution across conventional trays to neutralize and remove organic acids. Since the
caustic will poison the catalyst fines, neutralization occurs in this separate stage after the
catalyst fines have been scrubbed out. Dissolved solids in the middle pumparound are

controlled by using a drag stream to spent caustic disposal. The pH in the middle

-6 -



25

stripper bottons purge. Heavy reaction by-products
w Il al so condense into the punparound. These heavy
wa@oomsaniepant s al ong with catal yst fines are reP@/Es2007/686260

the waste water drag stream [0020] The scrubbed vapor

effluent fromthe bottom stage of the quench tower

rises into the mddle stage. In the m ddl e stage, the
pumMAB@Hd ik SnHQRHBE bedilditihe plinpdroGid with-aNaedh (fauspel €

sol uti on across conventlonal trays to neutralize and
pumpa@pide or gani ¢ aci ds. Since the caustic will p0|son
[0021]2 af@%g& S Soef éﬂg% gue‘:’]féﬁtt(g\% Itpzr?axgll an v%%se 155 S%lt V‘[ge E)eactsor effluent
Vapos. C]i‘h&bb&xtbbéd,lﬁnd 1Buﬁﬁbtédesdipt§ﬂislcdﬁtattﬁd i awvalet pumparound across

u ound are control |l ed using a drag streamto
Convglagn%@r Eaiide Masly P%tpaé’é/aﬂmrarf’ﬁgc?}ﬁtli? frophige mlaélré SpPgrpHFiBRftowater is
[

addell r%so %@{egg ﬁiﬁggg %é b}%pdghﬂgxl é}gnﬁ%ﬂ%rglq ugtH{ﬁgchg% E&/é@gf{he top stage.
[00221]uen6ﬂnetp0mss for ovekthegthaolsishiagprofes thevert@acinorxygenate feedstock

to an O(L?ﬂrg@?’tg'ﬁc\{aﬁ f ﬁ%ﬁ%%&%&ﬁg@%gﬁa H%gfjév? ! eo%ac\:/eao (s)[iepossr[s in the

parti€leNIBBhanRal pdrfid¥Sbrile@k WASH iMbta@RY BREI BhN@h faYREE Rave the
fromthe md%ll e stage. Stripped water is added as a

reactef gurbesake coipained Hee affpent mn@arbmfdlu@m sghmtiamestly made of

oleﬁ[ll q)tgi'ugt |1 \(J@elt e Eeﬂ% thpneg'tax%gtﬁén ie ge]d f-rrohrg tlpe eqﬁuen Iream The

klng e olefins co nprises conv an

catal @ diaisd meke;tamatadh frohethie plgpimqaodict by ctﬁhdeﬁﬁﬁg ar lealSS aSportlon of the

catal yst. particles that have car bonaceous deposits in

waley wealfﬁa}aEW%‘Ve%OmaPﬂeg S Ayt seap Methasquspenmedivintbatis gt a
| ]
e O e RO ShFar nay HPFre S bfoath added o e
quendtheediuf uqeawtoldsat haauli sidostvigppnmede Tot qoérehimedivmaincondensed
fines are arate
watel oG e Sy ] Vrinalashie rathet e PE Bbp Bpae
remafrdendtthe c @l hi sreRMOSMEL RV @ORIRNSENE pAfdub€8SE céhtacting forms a
portion of the water or alternatively, contacting the

catal gt pofaintngsticamnt ekl 1htogueratiie megheraictandtretugn @tthgreactor, the
in he conf igur at

catal%&? %Bgsa%rF ’i)rlc_c,lérb ?(g E raePg)vg P Iréagt a é)O{thOH nge aaerlr)]%

the camigktdirgshar nf ul aci di ¢ envi ronnent . The gquench nmedi um

or condensed water contacts the catal yst fines. The
1002 ont A8t f3rgsiPehmiredn threressphinyttioni cREKITSIHmOE Fre oxygenates. In

the nfo@[niﬁ’bﬁ%ﬁ ef?lfboghlﬁ?en?fﬂflé ﬁgﬁgto&tlg Gy m (ﬂleg)?rn]idrg HF ﬁlre%hanol

he ol efin product’ I's contacting forns a cata
ethanob dira¢thyireghest dietuyl ethémalal opmbiifativo mhésmﬂ inotmpm&gaiﬂﬁ n@tianol and

dime ?&gﬁ:thg: é{ 1alt0?td)r$fe W{? Zl%tg alp@ag e éa Slté ﬁie{gc?rgg]ﬁ/grogverted into
ethylé‘rﬁralﬂg%@%ﬁﬁﬂ%ng epRshb§ pfréf@ﬁ%(ppxtobgss Q%Qe}ﬁﬁl‘y rEfept%é 10 as a methanol-

he "f eedst ock used in the present “i nventi on
to- oqumm(MTﬁ@ rop@soin pv EOgryapen ayesallylan oxygenated feedstock, most

preferably a methanol containing feedstock, is converted in the presence of a methanol to

ac%u&%%o%lg from

olefins catalyst or catalyst composition. In one embodiment, the catalyst or catalyst
composition is a molecular sieve catalyst composition that converts the feedstock into one or
more olefin(s), preferably and predominantly, ethylene and/or propylene, often referred to as

light olefin(s)
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the nost preferred enbodi nent, the feedstock is

sel ected fromone or nore of nethanol, ethanol,
wa@lzossoeko et her, diethyl ether or a conbi nati oPCT/US2007/086260

thereof, nore preferably nmethanol and di nmet hyl ether,

and nost preferably nmethanol. The feedstock is

preferably converted into 5 ethyl ene and/ or propyl ene.

[0023he mtplaeﬁé&mof&u&q Qi%Gésil]&lﬁdegﬁﬁﬁﬁlﬂJﬂthﬂhﬁ NgArL@‘d))trﬁ’ol@éﬂal
a methanolto- olefins (MO process. O process,

sievasyapi éélcpglu@mqwhyg@ﬁ@t@d&@é@rﬂm&m smm‘sanckﬂt@ﬁtetn@dl g/leﬁnably
mela'l.rgubr@{]u%d 0‘7‘%?4 d[%gl’g) ecu iu S evless m% Veg; e%lollecu 1€V%St that are

ence anol InNns Ca or ca

ntelgﬂimbﬁiatdlﬂlk halvingomne (ﬁfﬁb&d idiseiAtt, phaks of af)@{aMSie %ﬁlctules within one
catal yst conposition is a nolecular sieve cataly
mOIE’éBlﬁ"bé@th foRPasHin. ¢bnveptciced moderstan sieve m%%@é409t®1

mole'ggf s@l/e%fa's'ﬂ(l ‘l/n Pl @El&ﬁé&/ Qaﬂ?lﬁﬁ %@e dyed: et hyl ene
é‘ ]fner i ght

propyl ene, often re red t
unnﬁ]efrm&gﬁﬁﬂmﬁhpﬂEMempMaﬁenweﬂmnmkbhmhmm ispreuksusadad udimce the
al um no S (AL ul ar sieves a
concEpfiTBaT U RODHOLpHAL G CAPEY Ol Eatl o Aaedtigr molecular

SIevescLa Oyshtcyﬁ@@lsm&{ Qi/%ﬁi@'ﬁ&é u&h? ussyhsthktmnued, ALPO and
nol ecul ar sieves including the nol ecul ar sieves

[0026h at laeecdctipe pga@@%@hcarmltalécr plaic&smhaawnqg/ elgotabytiomgragors such as
hybn% ?glctml% tg%e{t) 23\263% dense %{)% | fa >6ecf b hlz)%%%g tdyorlj ?fssfl if%l%cgae% 5 Feaction

zoneﬁfﬁkbtqﬂéﬂ tagetﬁdalekl@culﬁtlr@“fﬁ&lﬁéd bé&d ReEoRDIaE WhRtors| laﬁ&‘f‘«l’fe 1a&. In the
known to those_skilled in the art may be enp Io ed
preferigd sg)boftent cellyized begd prosess ohbighne!dsha Tlgid ok e process includes

a leagl:col %ﬁﬁ?g‘é%&%%ﬁ)ﬁl k%’}eﬁisa%g atlQcorvgfy‘jsry@tel:A1 §hé 9&%&9%{/&&5 %&fel ably

toc are general’ly non-reactive
is a ﬂlh@bécbedstbogtstam haohges lirArcsiiev eomamalhly she oompﬁasmsten actor(s)

ter is fre uentl ed as the diluent. [0026] The
nd S50 A OB AT TARE P Sisat 1 <A ypafgbromprising one
or m&RHEBhEC ThEAGHRAOSK SHEIM BHe YRIdrdydi&aG¢ ?lre&l Ill:t]?tcoﬁ\%‘(t@d Zpamally
dense bed or fixed bed zones and/or fast fluidized
or quJean thieolpr Stmﬁ@tgl cowphiedntedigetnh etrearrcthuat@ntats |thﬁgdlﬁemga@lng edssel
stong ¥ SFPEL s ben ke S RPapSiionds s tisee s Siyigin
cyclo\neds())wnh)h tfhb disdhZRethdadsPracesintd el feticaht aRldcrar sieve catalyst
system a regeneratlon system and a recovery systen1
ComPPﬁ’élofle%iéfeb% 159 sokath pplepdnpeye atal st pompepited fiogntbe gfluent

str eaﬁyc%hﬁmlgggﬁ@& rﬂgle'orl%‘n(g)e\%?ﬁlh gﬂ:rdzlgenl a%ﬂﬁé 96& %&‘S ﬁfssnﬂg Srticle

riser reactor(s a ‘secon eactl zone
size depasgtoronel iageagagitnioves getshoor wfce Cablyit baopra thicdlgold size
clones. The feedsto ring the

k t
passep Dot NG EeIaNes 1 (s SHBPRSITGaE oy B e, a%B‘éFr €piafypypagticles are
retairdel by ¥he & 14036 irf {hré%acﬁ(ﬁa@gtgfystzm S B P?ﬁe{ é(;’"éﬁﬂl%s 1%0 the

stréeam t’hat enters the di séngagi g vess
efflugnokiechnnol ecul ar si eve catal yst conposition. In the

r ef reoLﬁt nbadi nent, ¢ cione(ﬁg mﬂthin.%@e ]
10027 CeRhagrig vaselr s GRUGRYBP e i bl fpom the
disenfRiRCWEAE], Silc@MEb16 BY dnY SF more cyclones(s), and introduced to the regeneration
system. The regeneration system comprises a regenerator where the coked catalyst
composition is contacted with a regeneration medium, preferably a gas containing oxygen,

under general regeneration conditions of temperature, pressure and residence time.
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conposition, preferably a coked nol ecul ar sieve
catal yst conposition, fromthe effluent stream
w@omsarqeing one or nore olefin(s) within the PCT/US2007/086260

di sengagi ng zone. Cyclones are particle size
separators and retain catal yst above a threshold size.
Cat al yst below a threshol d size passes through the

[0028yc! Oflfesefﬂﬁ‘erﬁ bgeR {d Widiira®h eAhe AScBehhdeDaRAEou lha solids
catal yst particles are retained by the cyclones in %

waslrt @aé topne d@shaalipent af quandh, pae®l thrdilgmt sheancyehones mam:roy of the

The coke ecul a si.ev

wad Pt Bt FRORPLE SRRt FRUT TG eyt e o

mor&/ Eéa‘ﬁ Eiohaﬂgeei glealty oh¥meNe tHehe AITRh LYEOMEHE S be A€ quenching the
i ntroduced to the regeneration system The
efilyegigdisapatl howlidy stehn byorpeliseshecatdye Aaeaporvenhdherespiery train
dowhiQK&H (£ ﬂleycﬁfengpfm%eh é?i%ufeé Nl éa%gs‘%%n th a
regeneration ne ‘ai ni ng
[ OOZOkygélfhe regrdherat@en esal herrﬁgexlitellic&ts inoNord o el re @1esat@f apr}])aratus itself,
tenperature, pressure. and residence tine.[(0028J The
but gl i v nspio JHr Wik (SoaiL PF BRS (17 CHbae I AnGiRERd masses and
inciRaR&Eid! t%g@frémstﬁfls tdsndgep. and in one enbodi nent a
quench, to cool the effluent stream renove a majority
[0038F t hesoldseyash I(]OITSIQ.bdiEWﬁﬂlMCGﬁSrC@ﬁmChrfdr mepoee hsoln, dsa device
s S S b B ALl RaE0 25 RS il
catal@étfakiRids gl ce@MsbRAR R Gl URNENLAM st ien . eftle|sUBM wadl RAWe is
The solids wash, by renoving the catal yst fines,
configuesddn centpgsolid bbire myrtcieaisnsngpdisinrieagisimhen i afiieans fream

witha SRRk Hgarftﬁ’}lfll)?ﬁ%ly\ﬁ %Qd &%El?an}/c%f ergzeé}? lng/)% g(ﬂ{dhpartlcles from the

regenerator as us erern 1nc
gas phegrenertht dnuidppar at us i tsel f, but also t he regenerat or
is.a conduit or pipe that carries the

1003 i o So By YARBQTIeR i VO BT 08 8 DAUREYRPNE PrREHPY i a5 2
ventﬁlhﬁuern@E ﬂ{@&ﬁﬁf@cﬁ 1ncil%§9ﬁ]y RS ESs %@?&In&? HewiQd- (%e‘\??ﬁ%?ﬁ . As

devi ce) def i ned pur poses as a
noted, flagt ef‘ﬂserd oweah |f®amuf o@rgenzkte Lo elafin oracton &t qweenlmdeﬁr@sn\y bd
such atal ncludlqg cat a

conB bk B SN V7 s bl Reo g dlake cppratFam is

gase&ﬂ%&m&@* qudaicMas borﬂﬁl‘idr@eTheSga%@&Is| S RN @ofn%n@é%m@@ ble®ifb. i Emethyl
hase particles suspended in the gas phase o

P
etheremeihgan CQtG@arihane. prepasef nid ging mtateyuad thtepctod okygmard feedstock

that 19&9‘[ ﬁﬁ%ﬁg gglll?gp%r % ra'ﬁ n OF Hgvgl[!c?f)\ﬁis?l %{ectels Pee%)ér];}{/%lgﬂs in the
efﬂudﬁ‘alrml i tBatar€ligua hnﬂﬁ%&n@ﬁn@cﬁ&lﬁfo@@yﬁé %ﬂ&t&?ﬂ@ﬁlaﬁ@gaseous
I N

such as a venturi quench (hereinafter vi dual |
etﬂuqnéﬁ‘[é?qné & ¢ gn%tcsstgamggéﬁ%ma goiteuas stgﬁ‘am)qﬂ%wmh bottcAgs stream

comﬂ?gése&'taﬁfﬁ §ing! grlldjﬁﬁgcﬁ‘ 8/ tﬁgggl%g?/‘% ?Sﬁ]gbgmog ?Iﬂbel kaz?[er

reactor”1s quenc dlrec a Sul
quenggddiom thedifimanit sireang Urélaajﬂemah\/m]ttonﬂ speirh Iai};ﬁ cofnpkib& a portion of
ffI(Fm stre?mis . .

the unreacted oXygenate feedstock) and a small portion of the oxygenate conversion by-
products, particularly heavy hydrocarbons (C5™) and oxygenate byproducts.
[0032] Preferably, a quench medium is selected from a composition which remains
substantially as a liquid under the quenching conditions, thus minimizing the amount of the
quench medium present in the light gaseous product fraction which must undergo more

expensive gaseous product processing steps to recover commercially acceptable grades of

-9.
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gaseous under quenching conditions. The gaseous stream
conprises |ight olefins, dinethyl ether, nethane, CO
w@aog/oaehane, propane, and any water and unr eaRCBEUS2007/086260
oxygenat e feedstock that is not condensed during the
operation of the solids wash device. The conpounds in
the effluent stream that are |iquid under guenching
light T Bro@itgs. M8 pPaPAbAL ad Ju%ﬁ’JH P& HAS § QHSars kil Weddbstantially
streamas a fines stréam (or quench bottons stream
wateThied iqselectad hont drscetraldeasticongrths bettant dtepsit fréri tlassodidel wash

.quench [ typically water, and a portion of the
de“&ﬁPeﬂ“ﬁg§%€ﬁg@Sf¥§ 't he effluent stream The quench
[003Bpt t gABasichRAThEySDcE BORGhS fcath RAEFIrABd ffto b M@ction that is used as

unreact ed oxygenate feedstgcﬁ) and a small portion of
a quergh msdige h BN oGS fragiany)- gheduertdy oyt quearkFgeycle fraction

+ r -
depefEYLRASLARANRRNEo feario, ARG: SUNGHALE, YR AGUT S syeam in
the operapos bf tho Rokd wishrdeniee ndsbbehartdtak loy tlesquanth opadidm
. nder. the quyenchi ng conditions, thus mnimzing the
ntro Wﬁﬁh?mdhe%ﬂgsﬁﬁ%% #Viffedi um present in the |ight
[0039PS €OUS o I ne feh A HINAM W s CRsiFbRE 1oUWdHBERL siBftially all of the

expensi ve gaseous product processing steps to recover
water onthe eldlught spreanc dpt@abing tgtlasembodihieghtheobveghtratio of quench
products. More preferably,.the_quench fumis a ..
med BG4 Fins et BOETAAR A b SaePraaby driigdy B 011 more
prefdrddyibhed. saueudl: 1 fTRatmAaESE oft the qbeich Ml sh LBRAM L [IRBolids
the solids wash device or "quench bottons stream"™ "

wash gggB]is keps har 0P Culpasteraplydrepudhcty ot et rieiceabhy frem 20° to

120CS liokh@o@ fraction that is used as a quench

45Cﬁgﬁgﬁﬁ%ﬁggﬂgﬁgﬁarecycle fraction"). The quantity of

[0035]hi s Oguienglly. tiecyeheh botaahd orrathap erdsurzad bheuvaddbapiloviding heat
amount of heat that needs to be renoved fromthe

o othgy pirefpt I8 PRESHPTHMERE Nspsiirath togrs SRy el 41s Ol f the several

fract@BY It@whaRdhd H&nkR TS AL MNP diN8e HYE N BHIH  uench medium
i ntroduced into the solids wash device. [0034]

separageioy themgh tipussd elireathoal aesat exdhainges fuiebioriabeasettbe heat content
condense s tantially all of the water .in the . .

and G GARErSHBG A eftug Yarthigef ot o EHEaITRSIALSs piy succossively

highdv@k@donteatsl Puldier WENTRLhORGEMMThQioRE bl HiensSIrb6 @RQYU from the
ranges from3.5:1 to 5.5:1; preferably from4.0:1 to

queng) pedium seppratippsetheiegb¢an Herusad 4s 2hdat peurde gt atherTiyggams within the
. [ nter| t lids
oveETRECRLVLE AL NS SR EALHDL L L S, SOHE
quendiOBTonsteaprie hexab layhehtrcxah et © HbGhe MEwilcpitehebakdnys of a
35C. [OOBS]_CptionaIIy, the quench bottons streamis
decthgpigrs fyo'aaniaredRERRA4SF Ot bvisHli Y (R@RENY Brosy ke splitter). Once a

uendH BRRITR sulfn O RIR A PRAL o0 SAUBRAGH 0ROk AT Al RRN

. (or any,]or al'l 'of the several Fractlons I nto ﬁﬁkéﬁ

medittheepuanel 1batetl atgastonaam bthed paisdedhe processr i& &n® ofaddm such
,ﬂyencp nedi%q; . :

use. The cooled quench bottoms recovered from such uses is optionally returned back to the

solids wash device and can be used as a quench medium.

[0036] One solids wash device of one embodiment is a hydrocyclone. Cyclone separators

of the type that are used for solids washes create a vortex motion that causes the heavier

particles and liquids to be concentrated on the radial outward surface of the vortex and the

lighter gases radially inward. The cyclone separator has a quench medium that is sprayed into

-10 -
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separations thereof) is used directly as a heat
exchanger fluid to increase the heat content and/or
wa 20peT@eur e of the oxygenate feedstock at onePOF/URINE086260
of the stages with successively higher heat contents.
Further, any of the several fractions or streans
produced fromthe quench nedi um separati ons thereof
its tog)ae'ﬂd bﬂleue?fﬁgerﬁ%tléalﬂ 8RlersSAL &80 scPAARE afd faﬁ@éﬂim”nﬁej’ﬂ' The quench
he overal | oxygenate conversion reaction and produc
medmec@mmcys tbr oﬁhsst stté@m eowlﬂm@cowbn@eq aidpash a lpottioond the efﬂuent

streaple agl? anpf%l SO; Cﬁ)él asgt %aldsfe 1)1(1((3:‘[1'{]1@ tghﬂsggpes in tﬂe effluent stream. The

liquid ORLE B cF&ites IHRRF, 03 MU Rint, Oatér s@i’ura&h pdrti€les that are forced radially
propane-propyl ene splitter). Once a 3uench bot t ons
outwatd athe VeFleppwapfiomghe oy é‘%ﬁsﬁ Hiseays Pettiaaiihqfaen sieam. One
r
el LRSI LAy PR R 8 e gy ar
found mherwSeCH'lEhlﬁ:AGMCeﬂEméﬂlmm oL didom\sedtRa X0r pages 93 et. seq.

u uses is optionally returned bac to the solids .
(1953 lB6 Sormua e st a1 g il o Pegakds:
incluh c%%ll}LSQjﬁng\@%thq@MhG@ gﬁlaﬁﬁﬁloﬁﬁg%@'\%@“ is a

ydrocycl one. Cycl one separators of the type that are
[003{k ed Thesokdd wWaid deaishescludmgtagiuansioddavese, pptlorersepdrator, pre-quench

or v RERe LB PGS Su b bRt caass s
The Y@itieKotesials §thanl d@hprBingdasesaddadiaddt YinkdWarsd.dirtbed to an

cycl one separator has a quench nediumthat is sprayed
incinefasite Be tnspnesaied. Atkrenaiveyu Bistcatd yse Bpgseliiera ke hdiwms stream of the
e nge I en
sohd?reyxfégfgéln&/é%eh?ggﬁﬁstg Flﬁgg st?efafnu e%tc%é e?lél g rﬁla t§ %rciduce a géilnceﬁp ated fines
streamcedan $>eﬁlgatent| teas tindndaat (con, Dfegtiteatef)f Thesuncsitr@i@mis done with

The Ii so contacts the solids, including
a Claeﬁweﬂog}é i ﬁl@@gon RN RG P s i hor e g i in the art
for s&ﬁfﬁtf’f\g?bﬂ&u%@ﬁ&%ﬁwété&gﬁcan'b%%%e@uoy ant, water

saturated particles that are forced radl ally outward
[0038ly t haievo ﬂtemeél\mytuﬂc ok bhthelceslystimsethegasebasproduce a stable,

ffluent strea e type of cyclqne .
nuia S SRR e o G R SRyt e le SFEoraine o
one deiWInd, thBGadlybt @ add Rsd BRNA0 hilcBBS: YefsrabEMsGEn 20 microns;
ENG NEERS HAN OCK, 6th Edition, section 20, pages 93
moregyeferbly legs thag4y migpes.one separators are designed to
[003&5](;??:1:5 @J)Al geffel(!??fttﬁgg{/ {Olr%{\h Llf rt_}gf a%t:gls 1é1|5t86 |5191er can be offset by the
heat cﬁfm@uﬂﬁﬁtl@f ofvae ezlirbo;ﬁe&@&?s] depbéitsSplhedsitavas lﬂindﬁ\hh &8vther embodiment,
i ncluding a quench device, cyclone separat.or,
dilutgyytieagi effchidss (& BRTeRaNCRIRSNEH PR SlEersrsCoalaRiBy BB egHiEs more
t
e ELASAA ALy BOPHL Ll 0 € NS A Dt
fines filsved soanstandicae cédede the laafd d)rmhle retbtsocodi@ (be, the device that

ECI ner at.ed. Alternatlve 1'hhe catal yst fines from
coolsyt YLl R AR Ortl FY IRIE dSEREI T devi ce, or

1004041 | UTRe E4RES RGN Ban Ve @nEINEL M ﬂl@%%ehpst%&d Hhfaiiment of
concentratéd fines stream before being sent to an

catalyShparneheat:m oqcer ghen a parig kerregeaseparptor Thadfuoanee ot faats dificiency
Is don {i/

due to wear an tear ithout recovery of these catalyst particles, valuable catalyst inventory

can be lost. Recovery of catalyst particles is possible when the catalyst particles are washed

from the effluent stream in a solids wash and then are transported to the regenerator. Unlike

- 11 -
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aclarification unit, filtration unit, or a
centrifugal separator. Other nethods known in the art
wo o0080a@ar at i ng particul ate fromwater al so caPChES2007/086260

used. [0038] Due to the small particle size of the

catal yst fines, the particles produce a stable, fluid

slurry readily transported, injected and distributed
the §n§gllgf %/agztﬁy??glgg ggl?ce ree géé?o%ﬁ %leshqgsg?roéﬁ, St;ﬁggegg#é}g@%e}tal Is'} particles
will IchBesn hlh‘dnla r%tcn‘lregecmasﬁormara@quej‘lce rTab Icytal y@s@antthanrehifdn to

(% E t] cooling effect of the evaporati on

funclplip @R hghraphet SRppyREREchE bF PESESSEY Te¢oy e Highpnd
1etuﬁingctﬁ@‘@ﬁ§1§ygt0@rt@a‘1€§th@recg%ﬁé}%@ceous deposits in the

cat al ines. In another enbodi nent, dilute streans
(0044} e @lﬂsmﬁesm@geh@r aaffist andGerorai phasd: rldarfsst phase is a pre-

oGP ST B T o BAREE B
stredduini dGicoftrtat @riish. TheResond Yheseak a Seispats bfcﬁi@ﬂisseﬁﬁﬁtor that further

reduce the | oad on the catalyst cooler .
condgasgs e Wik IndbeFluehestisamdp yapo yersupsiantiably e helemgining water
: st partic :
0 1 S DO RORORIRL Rl AT s QUBETh BTG EBmprises
a relaﬁved:;a@mlcyﬂtatghmhmuit e$ caalgstdoes comhand @ patidnctldevise ARt is

orergR RGPl ek BB 5 B YR TEBTTYs It one embetiment.a

magdi’ﬁ& bf Bk 88tal NAfiMARLS 1GAL Ry RhcthNUE R Bl )Sf)l %ager&ﬁghﬁ&hs stream. By

Recovery of catal yst particles Is pos
majagiy.al lyslteaphwthe@bbsararaélyvmhédinfﬁ{)&(m the effluent stream

and then are transported to th
10042 o2 AEPh BB BROHMLERGR S EPEPl T el (s e it phase
quenah @r ddal?@;\&hd)vaf}@aﬁi keRasad @fenclt B&leﬁé:ﬁi«é@ﬁle Fhé gh@H M Pottoms stream
articles will renmain in the reactor/regenerator

has aepngijstioe peraalyftinee singingsrorn 4l whntor @i t: prf:ferably from 0.1
wt- /tf t(]ﬂnac\gv[ Qn'n%}e g#quljag gdfr&nq 6t15%t°9|tgatwt\’@50a dlt,lon APRIE ygrshtt B the

e proéess recovering and returni ng
quenp]abd)tltcﬁhxeﬂrdahe regenerator. [C041] One solids vvash
cond phase. The first phase

st e fi r st and s
[004315 é@tﬁe@éhp a\ﬁm&éﬁwb&ﬁ@ RPN o idRariE g QEcAREiEsan of the
first f)lﬁﬁ@&[@e&:ﬁ%@%@& &nysd frf)fnnle@t %l%r@()t\ple% %felféi g SR R 39%"’}] Lo 55 wi-

a concentrated portion. The second phase IS a separate
%o, H}@ffb}@i@fﬂralde pramat owt-thet SFwt-Vhtesed oprdeﬂhs egalthaghvatlehe anmrhead

ef fl uent bstanti al
Strearlrneﬁ% nlnhaém\?fatﬁﬁiuepﬁsq%eﬁ’él %‘?‘ e%‘feul%fiaijégﬁqm ?hé‘ %lgftt%‘ﬁ%e quench is
d1rec€eﬁrt@ ﬁf@ iafet bhefskdonti plﬁb]@scﬁleﬂélﬁd%eois dREE@IHIN BBISL.
ises a relati velq% concentrat ed anount of catal yst

[004‘ﬂl neéF he seaoar ehaseds Braenhng g dfBuarhatredns Tsereetneddhing: quench

dev1cre%aﬁglyc%e?gdbs%gtlgl:q}gama% ik trénqal}lﬂg ge{,t%rl 15?12 fﬁH%q gﬁ%a&'{ly@{lce most of

the scfuda @avd badh gredvesly endveaah@the@fBudnd strdden RIs@bAMANER free of
ttons stream By majority, it is nmeant to be
sohd§ lﬁlyfslfoétﬁ)msaqtqe?mlﬁg rtl@;e rAH H@sg quench device has very little catalyst fines in

the water of the bottoms stream.
[0045] The overhead of the second phase quench device is an olefin stream that has little
more water than the saturation level of the remaining dewatered effluent stream. According to

one embodiment, the amount of water in the effluent stream after the second phase is less
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[0042] In one aspect of a two-stage quench enbodi nent
of the invention, the first phase quench produces an
Wo@@Bla®mel st ream and quench bottonms stream TheCTUS290T1086260
bottons stream has a concentration of catalyst fines
ranging fromO0.1 w-%to 10 w-% preferably fromO.1
w-%to 5 w-% nore preferably fromO0.15 w-%to 4
Ay [ f : t
than gy T RO R M Y Py BB A R A flBent st
leavagtheteagbr.wat er in the overhead stream of the first

ase, quench device ranges.from1l w-%to 60 w-%
W"“EP of GrABIU todthe S8 AT E g G ST S e #%Yeebeﬁflé?*a?m fyom the
etflubhOReRd aer e kecond phhseGURASE FoHPRMat 1R stQmlphugi ghclRfihe
the overhead stream The remai ning effluent stream

eftlupntgprirerdebiper dnarpesstandeam. chustivevdshr dyersaad sheqraenishy irain as
' to the inlet of the second phase quench
dawﬂg%ﬁ%%ggs descri bed bel ow. [0044] The second phase is

[0047pr  dewathar ivagr bieceilfbiuent cailyaaaticiiand esandt Phasgore
alxtig‘gench devi ce quenches substantially all of the
P

Y FNgSIAEeEY IS reme e qé}f‘ﬁfflSﬁf@ﬁflresttllf%lalﬁwre@lvﬁlb@Pd‘FﬁSsTh%? are
nan . i l I L3€ful ratin
ma §e Pﬁl%ﬁ!}\kfﬁ%&%@é{ﬁ] s??@x'ﬁs RE&H §|a%(d Eeﬁﬁg\{c‘%g Pﬁig gﬁei Eful n sepa ating

uent strea substantially free o s, t
olefib@) trvhpirgying abafof(s)tfhven decdfideny hasen. Reencéry desteroe ghrasally

very little catalyst fin in the water of the. bottons
cOmPTFRAGOT MoGASTE EPIBYISN 2 BPUT FEARHCB R A GEE h
distilgRMhGewerS, RMBhELEINLES, 08 afink halictidaSybbit hed HMELARLSEd

than the saturation |evel of the renmaining dewatered

equippet ferxagiplenoupcesicdsany hed esneangatsoriimganationt gystems or chill
- . rd he effluent streamafter the
tralnggg}glﬁléfbg rsd\;i%l%?lé olipdrtu{nﬁ o pgtsv&qna}as, b PRI

ess nor e prgferably | ess

[0048]han Ndnwim n@fexthuiplet of &duipdtusédint e cefdr) adm sichRRMne or
| eavi ng the reactor. [Q046] According to one

moreHRRSHNREIZet mEcTerb by a[y%ighﬁqlmatﬁmnwi%m@amrzw
effl r

e EE SRR SUL R L1 IS SRSTN RSP SRRl g

memiianes et ldne (@) coiitter psi e Qi Nsplitan duiebe @ hsplidely and the like.

nd e recovery train as described bel ow. [.0047] Now .
(00435 S Sty oo Ber L st arysE BaPrTr e aipration or

accugdlagby 6t addif@i {)f@@ﬁ&s,%ﬁ%ﬂogﬁ‘é@ﬁﬁdf oC&nnYiknt Elﬂﬁg Jvithhe
renmoved ot her steps aré taken to recover product.

prefemyé pemgrreodretsy The brefderashimod et vier el pfimnssuch ecéthylguesnd

. e N that, are useful in separating olefin
pron 06 BEPOEREPNZH AL &R Boia kB BFRR S M PeSin Yol
polyRatover yraeyste Mhegenel al thy nosiitifesed eRBoindiPb £theredvery

conbi nation of a various separation, fractionation
systeginHIEgECayR Bt SYteat Alemincbides & purcligatinn Systerpl Fartesprplegthe light

oleﬁﬁ(g)%.raéuceﬁ %Qﬁfchf&ﬂy%{ NEMS p%]c%ssocxirg %555@3 ‘?ﬁ}g{lﬁ £ guriﬁcation system

that removes low levels of by-products or contaminants.

[0050] Non-limiting examples of contaminants and by-products include generally polar
compounds such as water, alcohols, carboxylic acids, ethers, carbon oxides, ammonia and
other nitrogen compounds, arsine, phosphine and chlorides. Other contaminants or by-
products include hydrogen and hydrocarbons such as acetylene, methyl acetylene,

propadiene, butadiene and butyne.



10

15

equi pnent for exanple various condensers, heat
exchangers, refrigeration systens or chill trains,
W@ aopasedr s, knock-out drums or pots, punps, BEIUS1967/086260
like. [0048] Non-limting exanpl es of equipnment used
in a recovery systeminclude one or nore of a
demet hani zer, preferably a high tenperature

[005d g et R ZBbver ﬁ@&ﬁﬂqﬁiﬁﬂ i#6lude PuldGRNioR @f’ét@lﬁ;f 'fOIHex\éﬁﬁbﬁb for the
tower often referred to as a caustic wash

purlﬁw@n lvé plefingsd e B@chbedmﬂ@rrmbme@wcmewl@@)c CHEMICAL
I £t
Tecgiddshn BEEBY ARt TlorBhut! &sabal Ot hanng! myt 894

899, masith fseﬁﬁt\{@fmtoﬁ))bﬁdtmy teSerbh®. Bﬁ@fﬂc&h‘ﬁbh @gastergsea@raasblc@gbrmed in, for
accunul ati on of addit |onalmfroducts by- produ

exangfia/ 61 6 ddheaR aHtcation enydigialin hyHeocprben strease). M& 493,999
(Sepﬂﬁﬁwﬁ}élteﬁgﬁg eﬁgﬁ%{eg%nﬂ) W(JSJ%SSSOé (I'IB% ﬁpei sgjg Ipysg L ?{aél ne

such ‘as l'erie, "aret
aﬁd&ab\ﬂsélmdmdﬂnmuankwaemhyuﬁeenuw|ng processes such as
| ymerization processes. Therefore, in e St.
10058 Y SRriTrBoaRHEHEE BF ¢HEOF aB5varyes ) skbr() bRene 2 or 3 carbon

atorfs EHLUEE VAL %ygyﬁma%&g {)z{}ﬁb&lgﬁy% oRfIRLS, Iefsbé‘cailryczﬂeﬁx§)t1€amng 4 or
For exanpl e, ght ol efin(s) produced particularly

morq Wlla)ﬂl\ﬁr@n@r@éé%@r @V@rmme thymsdgh pmdpcﬁrd friadateid am the recovery
renoves

syste?ﬁls fgl?ng 1612%%1011 a[rf)begﬁ‘jlm}\@ﬁlelms%o% ?(Hldelzﬁlg%q %rgald(fts contamed within

the emmlamdaaﬂwshmwn Byonp fHed el S driRehwusen Oe0es ‘iﬂlolzlﬁ(ctﬂﬁllo@ﬁced as a
nmpounds such as water, alcohols, carboxylic acid

resmé?‘n@?§6008%1rﬁ’k§5ﬁe’6‘>é}tﬂ’é§ anmoni a and ot her nitr ogen
(005§ PAYAASH AT Sty reprn) RRLAE @cfh%al%nkl%bge%g’ r?agcgl?arly aMTO

contam nants or byproducts 1 nclude roge
procé¢sydypicaltbns: muwh amsumaﬂ‘ﬂlyﬂmerbomelﬁdwlhg zacemysfeeamebon atoms. The
ro ene t adi e e and byt [ 0051] her
ool BBl Gyt et Tercaleh SRy beui FR 18 gateRemt less than 30

wit-%, PFefEXBINRES tha 23 REOPWEdrE beat E rh@%:&g {2hefo 0(.8) an(?ﬁ)%st preferably
describéed in Kirk-C hmer ENCYCLOPEDI A OF CHEM

less tirpCHNBL-OGPasat ¢n thd |t<ntalo\me1glvmfmh@ef@uemcstmamwléylraws&nm a MTO

proce]s?f e%?lu@?’%te\%% 4?11 e 7r% %ﬁar \en%? alsa?veﬁl%lbmog)ﬁss é)i g{(}égﬁ:gatg? épto olefin(s)

utlhzaig&OdeSﬁlﬁt he@k daltaly St @ome¥ el e ré&dllthheZeflludd 8ircam typically
purification of a diolefin hydrocarbon stream, "US

Comféslsmmgwtﬁ( eb@hYIsRs sl o rapRY eitreantdraghiner apawet)of fardaten and
highd®%8n ﬁgﬁﬁ@%a oS AELATMUS)- e@%g&é{?f ggpgglggea&%;tﬁ

erel n 1 ncorporat
[0054ﬂyp| Eht pyeferradl ld:gilmmmfﬁl(sl) @rdmleecbllSy anr (ﬁleQXYW@E@Sestdéscnbed

efin haV|n 2 or n atons, an_anount
sbov A S HLS B G Tearary PGRRT R e AEFBED BRIyt tha contins
a Cy Blesifl \R}ﬁe“rhnh@‘ﬁarlﬁmf’oeigfroﬁﬁw ® £31 ot Jé&lg:é??a‘[%annogdq\%‘k%, preferably

*py- -products are formed or produce In the

greatergavgt yt-%, more preferably greater than 95 wt-%, and most preferably no less than
99 wt-%. based on the total weight of the olefin.
[0055] Other conversion processes, in particular, a conversion process of an oxygenate to
one or more olefin(s) in the presence of a molecular sieve catalyst composition, especially
where the molecular sieve is synthesized from a silicon-, phosphorous-, and alumina-source,

include those described in for example: US 6,121,503 (making plastic with an olefin product

having a paraffin to olefin weight ratio less than or equal to 0.05), US 6,187,983

-14 -
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systens of the invention are reaction systens for
converting the products contained within the effluent
w@reeanoe t hdrawn fromthe reactor or convertiPQI/URI8E086260
products produced as a result of the recovery system
utilized. [0053] The effluent streamrenoved froma
conversion process, particularly a MIO process,
(eledidoRiaGablVerRAS, @ rEHNBH sgﬁ@wt\v@%h}e@w 5@61&95@%@’! 9999 (heavy
or nore carbon atons. amount of drocarb
hydmearbergingetBrentsirenne fadiso anathenmsagter) Wi Odéd(ﬂyo pnblashed August 23,

oo RS 8321 Tl 005 D0u L SLEEBEI K A5 R i v

1erepﬁef1¢ﬁr&bmorétec$sytdfa’end& Wt -% based on the total
of the effluent streamw thdrawn froma MO

ht
IOOSé} oc&%s OBRENUB LAY TCamponapdd mathanolvlypigaly contains the
| )
alcol(f(g 'E)}I(Iﬁ:fé]?{n %l{aa\%&n%ﬁggﬁlf%on : eglglg gg(?qaz?s eq]lﬁe?s %aﬁfch&%l?odﬁm{iwgl ether,
keton@salkltliyalgs efifsblved paset k@dmsthypiogah lr;etl&ﬁﬁ'ﬂfartﬁﬁh&x&ie and nitrogen,
or.i If of et h | ene. and/ or propylene and a mn

and GG e St sP DM GO BT BB HLiESdFeloned embodiment

DXe a@%h andi1ahb&h ph
- EEbL, 10 e ARGl o
tr aCtméU@f, reshlingrine@sssd deseenibbednabovestrepmef er abl y
[OOSE}?Q;U ht%IOX?/% 1}a9cesfaén1ﬂ%gtré§a&hlolgﬁugﬁu | tx&ﬁ%}a q,?n)('ilui%fglg g‘[ g m,
optidhdip fithfone Br Zok@diduentsNisaidnaoRY Wlt@@@air @fork ARMeBbhr Wev¥atalyst

preferably greater than 90 wt-% nore preferably
comppsiiongleseringH absvan-any ogael e Progspsss desebibgd e ve ¢ praduema
/ h ef| n.
3 arle%ofé% f&@&t% %?ﬁ%g%@ r%ﬁ% é}lg%ﬁ(lcs))é% 9&!?1% aﬁ&/o%gl%lp? enf: ar

[0058Jonv én 8 inane fulbciasgradd @ﬁc@XMgﬁﬁr&Eﬁ)rb@cﬁﬂ ardxhredeﬁo in one
[ | ecul ar sieve

b(gléefl nésﬁ) in the resence of a nP
embQangity %fdﬁﬁf&m I 12 QI BROC &S FS fORAENEC N & apppseRaliy e fins. In
additfdr¥ §ol ] SR MR th&UR Bh SdrlJed %poducﬂ g@%‘?ﬁ&%&’ ?\%m the olefin(s)

and al um na-source, include those descri
reco@xehplyencuslg, mgqesgsﬁeémﬂkd agoys psticalay tie @nvalehipnocesses,

product y ar af to olefin wei ratio | ess
more ghcugarrlygtga gfl%% Brogesag)r E\JI'E% PEOCEEST 85 (B} géet rbB‘hga Rat kllglted to,
alde}@ﬁﬁ gioh sl RAGE A 15¥EL 8Pla oL Il BRARR P Ll iSRS hioride and
15, 1999 (heavy hydr ocar bon in effluent stream

|
melfAcglrj;rlds Ahybpwziens. etpiane)ox. 0unes7 Fopisnb alscmu asugeist allyl
T WU

trimerngordpae st dilyyenceprepgaseor hdAbads. Thi s oxygenat e
ontajni.ng stream. or crude nethanol, typically
[005%ont ibﬁ?r $an&AREHBIONR Ighs Brvenin i arterisd tptlisirate one or more

embo‘@lﬁﬁ&f?@@f‘ﬂlé 1@&9&01@% éﬁtﬁ Iﬁgﬁ Sh'mlgﬁé.s Fu{i'é AN Bpsﬁll)een described

her, ketones gases suc
heleutnydtleogfenf ultelathwmgega"edamnes aniddeplvationd disdged, itanid bk upgdrent to a

The o ate cont ai. ni ng strea ude met hanol
persop I;?f t)ﬁlénem/ é? il?lp h%abtﬁqﬁérmen on can berﬂseg En other instances. Other
modifications and improvements can be made without departing from the scope of the

invention.
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I's passed through a well known purification processes,
distillation, separation and fractionation, resulting
WO p008/0piged f i ed oxygenat e containing stream [ ORSIPSZ00E086260
oxygenat e containing streamor purified oxygenate
contai ning stream optionally with one or nore
di luents, is contacted with one or nore nol ecul ar
leﬁkﬁye catal yst conposition descri bed above in any one
he processes descri bed above to produce a variety
of products, particularly light olef n(s), ethylene
and/ ok ppreopytbeswparati@@584 dispodngoff @tdl yit iryai atyegnat &dolefins
rocess olefln % rraduced are directed to, in one
reaciR N aICHL R PTBHES GPmRGTEE 61 Y7P8 PF A8l SO CPSisxaiep dp olefins in a
react®F REHUE pRYeRIJf Q%ol@@llé&%h@zfe'cﬁﬁlys{ RanadbidbAAct fus dep051ts (b)
pol yol efins, nunerous other ol'efin derived products
withdrewifofremdhe reaptor brecBluehi esin cpexpowmgéble @lnf;mso e aflugrietream
s. descri be articularl

bem% e19trau‘? de Wlth arTBIQmon aogttlﬂecc Yag;yﬁt %a¥1ﬁg C%Pgleb%g egog?vfﬁ.f)éeparatmg the

portiph @6 &ﬁﬁ‘eataT}l%ﬁﬁ@nﬂ the ktment iﬂﬂéﬁm&fyﬁ:dﬂ&fcuhg fHete‘fﬂiuén@ stream with a
al dehydes, al cohols, acetic acid, l|inear alpha

neutigliggd 1%11 (neiph mecdima i@ produeRa ey iceRpBY Ny avd (Y|
111c1n%Mt19 1n%f1ﬁ ei’]g’letﬂé EiBo 1&%&3/5' c%?? ﬁ)&hﬂeﬂe ﬁjﬁ? Bgmon olf the catalyst
|sop opy a , acr ol el n, l"ori propy
inthodegmcaonmhngsm@mﬂ ethylene propylene rubbers, and
S?%% n:,}i)i:é(I)'Cl(g:SSe(bfiﬁ ?}I}%L é\’bglgilg@gg?el%geq@f(gg fe]{ﬁf‘gl%{’l ?r?eedlum contains at

least@@8 GltidRbh O6ni&hidcNBeA Y BRkIR 1! fedstiont enfgd 1ﬁe@alhé bé&%t rate
one or nore enbodi nrents of the invention and

noh- [lihaipréages ofiwhiiime? whercimsaghqiconh h@éumeecmt@tesmd pedyst in a

. herein in.terms of the advantages, features, and
Sm‘(”le%{a%l((*,latfnlcgr%%WarlscIosed it wll be apparent to a

pes.s die @focs b Madisn Skihbieir fid Hi@o@éd cdnfdhing BEzanRVRRE U&dmposes
can be used in other instances. O her nodifications

withigsgid gaspVieisht s can be made wit hout departing from
the SeERRRL &N ERELANREA M e CoBRASESS for

separ at ng an I Sposi ng in a oxygenate
taﬂoh@bﬁm&su@aomkmﬂnaysmnmtdﬂhanpsdﬁﬁﬁ&h@ﬂﬁ@bySumgcbmea\Mﬂl

convertln genates to.olefins jn a
r eact élfer aﬂé Fh*@r%? sd pal S?rué %é Frh?a“gplé\%%%ﬂ‘éqn&;st

hay)i aghiadkh @Qﬁ@%ﬁngﬁﬁ&% leFRien{ Bdp ow&mgam&g)rﬁ 6iqke ﬁrﬂiewherem
reactor an effluent Stream comprising the ol efins:

ef fl gfédteffbtené'aambea qegtastedrail nethildichhsta spbitiohomnoftralizeand
cat al st havi n onace osSits ar.a
t he por‘Féﬁg%¥g?ﬂg §3Wéﬁvﬂ#ﬁP?g§?Vﬂ@ngW§1h%%gg lyﬁgﬁgdsme

by C@d&lttﬁﬁl"edfb% ukbef glifdguabimsidieam wi th a neutrali zed
l'iquid quench nediumto produce a catal yst containing

stCr) edfP S Wepreinseidiercag idusny vaperiipBirther weghed tiyevater to
car bw%@ rARRAH S ul 8o Siid Rl BFRRELI ON Of the

cat a
6. The process of claim 5 wherein water from a product separator is added to said

water in said bottom first stage.

7. The process of claim 5 wherein said solids scrubbed from said bottom stage are
separated in a catalyst fines separation stage.

8. The process of claim 5 wherein said mild caustic solution comprises a mild

sodium hydroxide solution

-16 -



in the catalyst containing stream 2. The process of
claim1l wherein said neutralized Iiquid quench nmedi um
W@ UBATGee0 at | east one nitrogen contai ni ng or geeii/tS1»a%es6260

or at least one caustic netallic base. 3. The process
of claim2 wherein said quench nedi um contacts said
catalyst in a single-stage quench tower. 4 . The
PpOCEFife itbeh af Ahitn WRGRIN sfdldedth b QUEA cSﬁQ&t@kzﬂH @ﬂhent stream
organi ¢ base deconposes within said quench tower. .

N a PHACH tQEsonisinieg afilpast twhelngdsnvisadin sgd ehbhstttwmtages comprise a

lowéggﬁébﬁfgnuﬁ%xgwggtt0”1Stage wherei n a product

esuper heated by direct contact with water

ah(oi Vﬁﬁ&rlﬁbcﬂsss af dainal Bivherifsd satbodsiees saitchliREPIUGL upper
g% ). a mddle stage into which rises effluent
> Su@% b% F@éﬁ?%@ﬁﬂmﬁﬁﬁﬂﬁﬁﬁgﬁﬁﬁe and wherein said effluent
vapor is contacted with a mld caustic solution to
neutralize and renove organic acids fromsaid effl uent
vapor and wherein dissolved solids are controlled by
use of a drag stream and c) a top stage wherein said
reactor effluent vapor is further washed by water to
renove any remai ning caustics from said reactor
effluent. 6 . The process of claim5 wherein water
froma product separator is added to said water in
said bottomfirst stage. 7. The process of claimb5
wherein said solids scrubbed fromsaid bottom stage
are separated in a catal yst fines separation stage. 8.
The process of claim5 wherein said mld caustic
sol ution conprises a mld sodi um hydroxi de sol uti on9.
The process of claim1 wherein said quench nedi um
contacts said effluent streamin a quench tower
containing at |east two stages wherein said at | east
two stages conprise a |ower stage and an upper stage.
10. The process of claim 13 wherein said reactor
effluent is neutralized in said upper stage by a
di l ute caustic punparound stream
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